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Bio-efficacy of benzpyrimoxan + thiamethoxam (10 + 3.3% SC) against brown planthopper, white-backed planthopper and its safety to natural enemies in rice ecosystem

ABSTRACT
A field experiment was conducted at the Regional Agricultural Research Station, Warangal, Professor Jayashankar Telangana Agricultural University, India, during Kharif and Rabi, 2018–19 to evaluate the bio-efficacy of benzpyrimoxan + thiamethoxam (10 + 3.3% SC) against brown planthopper (Nilaparvata lugens Stål) and white-backed planthopper (Sogatella furcifera Horváth) in rice, along with its safety to natural enemies. Ten treatments comprising different doses of benzpyrimoxan + thiamethoxam (10 + 3.3% SC) (65 + 21.4 to 150 + 50 g a.i. ha⁻¹), standard insecticidal checks, and an untreated control were evaluated in a randomized block design with three replications. The premix formulation effectively suppressed both planthopper species during both seasons, with higher doses (100 + 33 to 150 + 50 g a.i. ha⁻¹) providing sustained control up to 15 days after spray. The dose of 75 + 25 g a.i. ha⁻¹ also recorded comparable efficacy, indicating flexibility in dose selection. The highest grain yields were obtained with 150 + 50 g a.i. ha⁻¹ (5700 and 4895 kg ha⁻¹ during Kharif and Rabi, respectively), which were statistically at par with yields recorded at 75 + 25 to 125 + 41.25 g a.i. ha⁻¹, suggesting limited yield advantage beyond moderate doses. No phytotoxic symptoms were observed, and populations of spiders, coccinellids, and mirid bugs remained comparable to untreated plots, indicating safety to natural enemies. Overall, benzpyrimoxan + thiamethoxam (10 + 3.3% SC) @ 75 + 25 g a.i. ha⁻¹ demonstrated effective management of planthoppers with improved yield and ecological safety, and may be considered a promising option under similar agroecological conditions.
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1. INTRODUCTION
	Rice (Oryza sativa L.) is one of the most important staple food crops globally, serving as a primary source of nutrition for a large proportion of the world’s population. It contributes nearly 43% of caloric intake and accounts for about 20–25% of agricultural income in several countries. Asia plays a pivotal role in global rice production and consumption, contributing nearly 90% of total output (Bandumula, 2017).The leading rice-producing countries include India and China followed by Indonesia, Bangladesh, Vietnam, Myanmar, and Thailand. India has the largest area among the rice growing countries covering about one-fourth of the total cropped area of India. With the continuous increase in global population, enhancing rice productivity is essential to ensure food security (Rosegrant and Cline, 2003). However, rice production is constrained by various biotic and abiotic factors. It is estimated that nearly 52% of global rice production losses are attributed to biotic stresses, of which insect pests alone account for about 21% (Yarasi et al., 2008). Although, approximately 300 insect species infest rice ecosystems, only about 23 species are considered economically important (Pasalu and Katti, 2006). Among these, planthoppers are of major concern. The brown planthopper (BPH), Nilaparvata lugens (Stål), and the white-backed planthopper (WBPH), Sogatella furcifera (Horváth), are the most destructive species in India (Das and Mukherjee, 2009). Severe infestations of these pests lead to a condition known as “hopper burn,” which can result in yield losses of up to 60% (Kumar et al., 2012). Both nymphs and adults feed by sucking sap from leaf sheaths and leaves, causing yellowing, reduced tillering, stunted growth, and increased sterility of grains. Additionally, BPH infestation reduces chlorophyll content, protein levels, and photosynthetic efficiency, ultimately impairing plant growth and productivity (Liu et al., 2008; Horgan, 2009). Effective management of BPH is therefore critical for sustaining rice productivity and achieving projected production targets of 140 million tonnes by 2050 (FAO, 2015). Management of this pest has largely depended on chemical insecticides (Alam, 2013; Gao et al., 1987; Hasan et al., 2015). Despite the availability of several insecticides, indiscriminate and excessive use of insecticides has led to several issues, including the development of resistance in pest populations, pest resurgence, destruction of natural enemies, and negative environmental and health impacts. As a result, many conventional insecticides have shown reduced efficacy over time. Therefore, the present investigation was undertaken to evaluate the bio-efficacy of a new ready-mix insecticide benzpyrimoxan + thiamethoxam (10+3.3% SC) (technical code NNI-1701 13.3% SC) against BPH and WBPH and its safety to natural enemies in rice ecosystem.

2. MATERIAL AND METHODS
The experiment was conducted on rice crop at Regional Agricultural Research Station, Warangal. Professor Jayashankar Telangana Agricultural University, Telangana, India during 2018-19 in both Kharif and Rabi seasons. The sowing and transplanting of the Kharif crop (Var. BPT 5204) was done on 15th June and 22nd July, respectively. Subsequently, rice variety Warangal Sannalu (WGL-32100) was sown on 26th November and transplanted on 28th December, 2018 during Rabi season. The crop was planted at a spacing of 20 x 15 cm during both the seasons, following all recommended agronomic package of practices except plant protection measures. The crop was harvested on 25th November, 2018 (Kharif  season) and 27th April, 2019 (Rabi season). 
2.1   METHODOLOGY ADOPTED 
2.1.1 BIO-EFFICACY 
 In the experiment, ten treatments viz., benzpyrimoxan + thiamethoxam (10+3.3% SC) at 5 different doses, buprofezin + acephate (15+35% WP), benzpyrimoxan 10% SC, buprofezin 25% SC, thiamethoxam 25% WG (Table 1) were tested for their bio-efficacy against planthoppers and compared with untreated control where no plant protection measures were taken. All the testing samples of benzpyrimoxan + thiamethoxam (10+3.3% SC) (technical code NNI-1701 13.3% SC) and other insecticides were provided by M/s. Nichino India Pvt. Ltd., Hyderabad. All the ten treatments were laid out in Randomized Block Design (RBD) with three replications, each maintaining a plot size of 20.79 m2 in Kharif and 23.52 m2 in Rabi, 2018-19. The treatment details are summarized below:

Table 1: Treatment details for bio-efficacy studies

	Tr. No.
	Treatments
	Dose ha-1

	
	
	g a.i.
	Formulation
(g or ml)

	T1
	Benzpyrimoxan + thiamethoxam (10+3.3% SC)
	65+21.4
	650

	T2
	Benzpyrimoxan + thiamethoxam (10+3.3% SC)
	75+25
	750

	T3
	Benzpyrimoxan + thiamethoxam (10+3.3% SC)
	100+33
	1000

	T4
	Benzpyrimoxan + thiamethoxam (10+3.3% SC)
	125+41.25
	1250

	T5
	Benzpyrimoxan + thiamethoxam (10+3.3% SC)
	150+50
	1500

	T6
	Buprofezin + acephate (15+35% WP)
	187.5+437.5
	1250

	T7
	Benzpyrimoxan 10% SC
	75
	750

	T8
	Buprofezin 25% SC
	200
	800

	T9
	Thiamethoxam 25% WG
	25
	100

	T10
	Untreated control
	-
	-



	A single foliar application was imposed at economic threshold level during both the seasons. All the treatments were imposed only once by spraying of test insecticides, with the help of hand-operated knapsack sprayer at a spray volume of 500 L ha-1. Water was sprayed as an untreated control. Spraying was done at the basal part of the plants targeting against the hoppers. The sprayer was flushed thoroughly with clean water every time before spraying next insecticide. Precautions were taken to avoid spray drift from one treatment plot to another. 
2.1.2   PHYTOTOXICITY
	Phytotoxicity of benzpyrimoxan + thiamethoxam (10+3.3% SC) at two doses benzpyrimoxan + thiamethoxam (10+3.3% SC) @ 75+25 g a.i. ha−1 (T2) and benzpyrimoxan + thiamethoxam (10+3.3% SC) @ 150 + 50 g a.i. ha−1 (T5)   was tested in comparison to untreated control (T10). 
 
2.1.3 Yield
Harvesting of the crop was done on due dates to record the yield from all the treatments. Harvesting was done excluding the border rows. 

2.2   OBSERVATIONS RECORDED 
2.2.1 BIO-EFFICACY: During both the seasons, observations on target pests (Brown planthopper and White-backed planthopper) and natural enemies (spiders, coccinellids and mirid bugs) were recorded as pre-count one day before spraying of treatments. Similarly, observations on target pests and natural enemies were recorded as post-count at 3,7,10 and 15 days after spray on ten randomly selected hills per plot.  Mean per hill was calculated. Mean population per hill of both target pests and natural enemies were converted into square root transformations prior to analysis. The transformed data were analyzed using analysis of variance (ANOVA) and treatment means were compared at 5% significance level.

2.2.2 PHYTOTOXICITY: The parameters such as epinasty, hyponasty, chlorosis and necrosis were recorded on 1, 3, 7 and 15 days after spraying. The extent of phytotoxicity was recorded based on the scale prescribed by the Central Insecticides Board and Registration Committee.  Visual ratings on a 0-10 scale were used to determine leaf injury: 0 – no phytotoxicity, 1-1 to 10%, 2-11 to 20%, 3-21 to 30%, 4-31 to 40%, 5-41 to 50%, 6-51 to 60%, 7-61 to 70%, 8-71 to 80%, 9-81 to 90%, 10-91 to 100% phytotoxicity.

2.2.3 Yield: Grain yield from each plot was converted into kg ha-1 and analyzed statistically.

3. RESULTS AND DISCUSSION
3.1 Bio-efficacy against Brown planthopper:
	During Kharif, 2018 the pre-treatment population of brown planthopper (BPH) did not differ significantly among treatments and ranged from 15.67 to 27.00 insects per hill (Table 2), indicating uniform pest distribution before spraying. Three days after spray (DAS), the lowest BPH population was recorded in plots treated with benzpyrimoxan + thiamethoxam (10+3.3% SC) @ 150 + 50 g a.i. ha−1  (12.33/hill), followed by its dose of 125 + 41.25 g a.i. ha−1  (15.33/hill) and 100 + 33 g a.i. ha−1 (17.00/hill). The treatment thiamethoxam 25% WG (16.00/hill) was statistically at par with these treatments at 3 DAS; however, its efficacy declined slightly in subsequent observations. The superior performance of benzpyrimoxan + thiamethoxam (10+3.3% SC) at higher doses 150 + 50 g a.i.ha−1, 125 + 41.25 g a.i.ha−1 and 100 + 33 g a.i.ha−1 was maintained up to 15 DAS, consistently recording lower BPH populations. These treatments were statistically comparable with the lower dose of 75 + 25 g a.i.ha−1 at 7, 10, and 15 DAS, indicating that moderate doses were also effective. The premix formulation exhibited greater efficacy than benzpyrimoxan alone, suggesting complementary action between active ingredients. Among the standard checks, buprofezin + acephate (15 + 35% WP) showed comparable efficacy to benzpyrimoxan + thiamethoxam (10+3.3% SC) at 10 and 15 DAS, although its performance was not consistent across all observation intervals.
	During Rabi, 2018-19, initial BPH populations were low (15.00 to 18.33/hill) and did not differ significantly among treatments. Overall pest pressure was lower compared to the Kharif season. Three days after spraying, all doses of benzpyrimoxan + thiamethoxam (10+3.3% SC) (65 + 21.4 g a.i.ha−1 to 150 + 50 g a.i.ha−1) were statistically at par with each other but significantly superior to the standard treatments. Benzpyrimoxan + thiamethoxam (10+3.3% SC) at the doses of 75 + 25 g a.i.ha−1 to 150 + 50 g a.i. ha−1 maintained their superiority by recording consistently lower BPH populations even at 7, 10 and 15 DAS and remained statistically comparable among themselves. In contrast, the untreated control recorded the highest BPH population throughout the observation period (18.33 to 46.67/hill), confirming the effectiveness of the treatments.
3.2 Bio-efficacy against White-backed planthopper:
During Kharif, 2018 the pre-treatment population of white-backed planthopper (WBPH) did not differ significantly among treatments and the untreated control, ranging from 10.00 to 14.00 hoppers per hill (Table 3). At 3 DAS, the untreated control recorded the highest population (17.33 WBPH/hill), whereas treated plots showed reduced populations ranging from 9.33 to 13.00 WBPH/hill. The lowest population (9.33/hill) was recorded by benzpyrimoxan + thiamethoxam (10+3.3% SC) @ 150 + 50 g a.i. ha−1. Subsequently, at 7 and 10 DAS, benzpyrimoxan + thiamethoxam (10+3.3% SC) @ 150 + 50 g a.i. ha−1 continued to record the lowest WBPH population of 9.67 and 10.67/hill, respectively. However, it was statistically at par with its lower doses of 125 + 41.25 g a.i. ha−1 (9.67 and 13.67/hill) and 100 + 33 g a.i. ha−1 (10.00 and 14.67/hill). Fifteen days after application, benzpyrimoxan + thiamethoxam (10+3.3% SC) @ 150 + 50 g a.i. ha−1 recorded the lowest WBPH population (9.67/hill) which remained at par with its lower doses. Buprofezin + acephate (15+35% WP) also showed comparable efficacy at 10 and 15 DAS. 
During Rabi, 2018-19, pre-treatment WBPH populations were non-significant and ranged from 6.00 to 9.00 per hill. Overall WBPH incidence was lower compared to Kharif. From 3 DAS to 15 DAS, benzpyrimoxan + thiamethoxam (10+3.3% SC) at all the doses of 75 + 25 g a.i. ha−1, 100 + 33 g a.i. ha−1, 125 + 41.25 g a.i. ha−1 and 150 + 50 g a.i. ha−1 consistently maintained lower WBPH population than other treatments. WBPH population in buprofezin + acephate (15+35% WP) @ 187.5 + 437.5 g a.i. ha−1, was at par with these treatments at 3, 10 and 15 DAS. Population of WBPH was highest in untreated control plot (6.33 to 8.67/hill) during the experimental season.
Several workers reported the effectiveness of buprofezin and thiamethoxam 25 WG (Kendappa et al., 2005; Hegde and Nidagundi, 2009; Suri et al., 2012 and Panse et al., 2016) against planthoppers in rice. Information on the ready-mix formulation NNI-1701 13.3% SC [benzpyrimoxan + thiamethoxam (10+3.3% SC)] is not available as it is relatively new insecticide. However, one of its component, benzpyrimoxan 10% SC @ 100 g a.i. ha−1 was found significantly superior against BPH and WBPH on rice (Suri and Makkar, 2022) in an experiment conducted during kharif seasons of 2017 and 2018. In the present study, NNI-1701 13.3% SC which combines a highly effective nymph-stage inhibitor (benzpyrimoxan) with a systemic insecticide (thiamethoxam) was found effective against the planthoppers. 
3.3 Effect on natural enemies:
Observations on natural enemies viz., spiders, coccinellids, and mirid bugs were recorded before spraying and 3, 7, 10, and 15 days after spray (DAS). During Kharif, 2018 no statistically significant differences were observed among the treatments and the untreated control with respect to spider (Table 4) and coccinellid populations (Table 5), indicating that the treatments had minimal impact on these natural enemies.
However, in the case of mirid bugs (Table 6), relatively lower populations were recorded at 3 and 7 DAS in plots treated with higher doses of benzpyrimoxan + thiamethoxam (10+3.3% SC) at 125 + 41.25 g a.i. ha−1 and 150 + 50 g a.i. ha−1, as well as in treatments involving benzpyrimoxan 10% SC, buprofezin 25% SC, and thiamethoxam 25% WG. Seven days after spray, the mirid bug population in these treatments was comparable to the untreated control, suggesting that these treatments were relatively safe to this group of natural enemies.
During Rabi, 2018–19 observations on the population of spiders, coccinellids, and mirid bugs before and after spraying revealed no statistically significant differences among treatments and the untreated control. The populations were uniformly distributed across the experimental plots, further confirming that all tested treatments were safe to natural enemies, as their populations remained comparable to the untreated control (Tables 4, 5, and 6).
The safety of insecticides to natural enemies in rice ecosystems has been widely documented. Previous studies have reported that indoxacarb 15 EC is relatively safe to ground beetles and spiders (Mukherjee et al., 2011). Similarly, indoxacarb 15.8 EC, chlorantraniliprole 18.5 SC, cartap hydrochloride 50 SP, and fipronil 5 SC were found safe to natural enemies (Jafar et al., 2013). Furthermore, rynaxypyr 20 EC and flubendiamide 480 SC (Misra, 2008), chlorantraniliprole 20 SC (Shanwei et al., 2009), indoxacarb 14.5 SC (Karthick et al., 2014) have also been reported to be comparatively safer to beneficial organisms in rice fields. Jaglan et al. (2022) reported that dinotefuran 20 SG at doses of 20, 30, 40 and 
50 g a.i. ha−1 was safe to spiders, mirid bugs and coccinellids in rice ecosystem. Seni and Naik (2017) found that pymetrozine 50 WG @ 150 g a.i. ha−1 and buprofezin 25 SC @ 250 g a.i. ha−1 treated plots had more number of spiders than other chemical treated plots and were safe for spiders.

3.4 Phytotoxicity on rice crop:
	During Kharif, 2018 plant injury (phytotoxicity) symptoms viz., chlorosis, necrosis, wilting, scorching, hyponasty and epinasty at 1, 3, 7, 10 and 15 days after spraying of treatments were not noticed in any of the treated plots (Table 7). And hence, all these treatments were found safe to the rice crop at the specified dosages. Similar observations were made even during Rabi, 2018-19. Jaglan et al. (2022) reported non phytotoxicity of foliar application of dinotefuran 20 SG at doses of 20, 30, 40 and 50  ga.i.ha−1 
to rice crop. 

3.5 Effect on Yield:
During Kharif, 2018, the highest grain yield (5700 kg ha⁻¹) was recorded in plots treated with benzpyrimoxan + thiamethoxam (10 + 3.3% SC) @ 150 + 50 g a.i. ha⁻¹, followed by 125 + 41.25 g a.i. ha⁻¹ (5694 kg ha⁻¹), 100 + 33 g a.i. ha⁻¹ (5688 kg ha⁻¹), and 75 + 25 g a.i. ha⁻¹ (5685 kg ha⁻¹). However, yields obtained with these doses did not differ significantly from one another. Among the standard checks, buprofezin + acephate (15 + 35% WP) @ 187.5 + 437.5 g a.i. ha⁻¹ recorded the next highest yield (5386 kg ha⁻¹), followed by thiamethoxam 25% WG @ 25 g a.i. ha⁻¹ (5371 kg ha⁻¹), buprofezin 25% SC @ 200 g a.i. ha⁻¹ (5334 kg ha⁻¹), benzpyrimoxan + thiamethoxam (10 + 3.3% SC) @ 65 + 21.4 g a.i. ha⁻¹ (5331 kg ha⁻¹), and benzpyrimoxan 10% SC @ 75 g a.i. ha⁻¹ (5266 kg ha⁻¹), all of which were statistically at par. The untreated control recorded a significantly lower yield (4848 kg ha⁻¹) compared to all insecticidal treatments (Table 8). Similar relationships between effective hopper management and yield improvement have been reported for thiamethoxam and buprofezin based treatments (Kendappa et al., 2005; Hegde and Nidagundi, 2009; Suri et al., 2012 and Panse et al., 2016).
	A similar trend was observed during Rabi, 2018–19. The highest grain yield (4895 kg ha⁻¹) was obtained with benzpyrimoxan + thiamethoxam (10 + 3.3% SC) @ 150 + 50 g a.i. ha⁻¹, followed by 125 + 41.25 g a.i. ha⁻¹ (4893 kg ha⁻¹), 100 + 33 g a.i. ha⁻¹ (4860 kg ha⁻¹), and 75 + 25 g a.i. ha⁻¹ (4849 kg ha⁻¹), with no significant differences among these treatments. Among the standard checks, buprofezin + acephate (15 + 35% WP) @ 187.5 + 437.5 g a.i. ha⁻¹ recorded a yield of 4370 kg ha⁻¹, followed by thiamethoxam 25% WG @ 25 g a.i. ha⁻¹ (4334 kg ha⁻¹), benzpyrimoxan 10% SC @ 75 g a.i. ha⁻¹ (4323 kg ha⁻¹), buprofezin 25% SC @ 200 g a.i. ha⁻¹ (4316 kg ha⁻¹), and benzpyrimoxan + thiamethoxam (10 + 3.3% SC) @ 65 + 21.4 g a.i. ha⁻¹ (4119 kg ha⁻¹), which were statistically at par. The untreated control recorded the lowest yield (3808 kg ha⁻¹), significantly lower than all treated plots (Table 8). Higher grain yield in treated plots may be associated with effective suppression of BPH and WBPH populations, thereby minimizing sap loss, chlorophyll degradation, and hopper burn symptoms. Reduced pest pressure likely contributed to improved tillering, grain filling, and assimilate translocation. The absence of significant yield differences among doses ≥75 + 25 g a.i. ha⁻¹ suggests that moderate doses may be sufficient to achieve economic pest suppression without additional yield advantage from higher insecticidal inputs.
4. CONCLUSION:
	The findings of the present study demonstrated that the ready-mix insecticide benzpyrimoxan + thiamethoxam (10 + 3.3% SC) was highly effective in suppressing populations of brown planthopper (Nilaparvata lugens) and white-backed planthopper (Sogatella furcifera) under field conditions during both Kharif 2018 and Rabi 2018–19 seasons. Higher doses (100 + 33 to 150 + 50 g a.i. ha⁻¹) consistently recorded lower planthopper populations and provided prolonged protection up to 15 days after spray. However, the dose of 75 + 25 g a.i. ha⁻¹ exhibited comparable efficacy and grain yield to higher doses in most observations, indicating that moderate insecticidal input may be sufficient for effective hopper management.
The premix formulation performed better than benzpyrimoxan alone, suggesting a synergistic or complementary effect between benzpyrimoxan and thiamethoxam in providing sustained control of planthoppers. Effective suppression of pest populations was reflected in improved grain yield, with all treated plots recording significantly higher yields than the untreated control. Furthermore, no phytotoxic symptoms were observed at the tested doses, and populations of important natural enemies, including spiders, coccinellids, and mirid bugs, remained comparable with untreated plots, indicating relative safety of the formulation to beneficial fauna in rice ecosystems.
Based on efficacy, yield performance, and safety to natural enemies, benzpyrimoxan + thiamethoxam (10 + 3.3% SC) at 75 + 25 g a.i. ha⁻¹ may be considered a promising option for the management of planthoppers in rice under conditions similar to the present study. 





Table 2: Bio-efficacy of benzpyrimoxan + thiamethoxam (10+3.3% SC) against brown planthopper in rice at RARS, Warangal  

	Tr. No.
	Treatment
	Dose ha-1
	Number of Brown planthoppers/hill*

	
	
	
	Kharif , 2018
	Rabi, 2018-19

	
	
	g a.i.
	Formulation 
(g or ml)
	Pre-count
	3 DAS
	7 DAS
	10 DAS
	15 DAS
	Pre-count
	3 DAS
	7 DAS
	10 DAS
	15 DAS

	T1
	Benzpyrimoxan + thiamethoxam 
(10+3.3% SC)
	65+
21.4
	650
	21.33
(4.72)
	18.67
(4.42)
	19.67
(4.55)
	20.33
(4.62)
	19.67
(4.51)
	17.00
(4.24)
	14.33
(3.91)
	12.67
(3.70)
	9.67
(3.27)
	12.33
(3.64)

	T2
	Benzpyrimoxan + thiamethoxam (10+3.3% SC)
	75+
25
	750
	22.00
(4.79)
	18.00
(4.35)
	13.67
(3.83)
	14.67
(3.95)
	16.33
(4.16)
	17.00
(4.24)
	11.67
(3.56)
	6.67
(2.76)
	4.67
(2.37)
	6.33
(2.71)

	T3
	Benzpyrimoxan + thiamethoxam (10+3.3% SC)
	100+
33
	1000
	22.00
(4.79)
	17.00
(4.24)
	14.33
(3.92)
	14.33
(3.86)
	15.33
(4.00)
	17.00
(4.24)
	12.67
(3.69)
	7.00
(2.83)
	6.67
(2.77)
	6.67
(2.77)

	T4
	Benzpyrimoxan + thiamethoxam (10+3.3% SC)
	125+
41.25
	1250
	20.33
(4.60)
	15.33
(4.01)
	13.67
(3.83)
	14.00
(3.85)
	11.00
(3.45)
	17.67
(4.30)
	13.67
(3.83)
	7.67
(2.94)
	6.67
(2.77)
	6.33
(2.70)

	T5
	Benzpyrimoxan + thiamethoxam (10+3.3% SC)
	150+
50
	1500
	15.67
(4.06)
	12.33
(3.64)
	14.00
(3.87)
	13.33
(3.78)
	11.00
(3.46)
	16.67
(4.20)
	12.67
(3.70)
	7.33
(2.89)
	7.00
(2.83)
	6.67
(2.77)

	T6
	Buprofezin + acephate
(15+35% WP)
	187.5+
437.5
	1250
	23.33
(4.86)
	20.00
(4.58)
	21.33
(4.72)
	16.33
(4.13)
	12.67
(3.70)
	17.00
(4.22)
	15.67
(4.08)
	9.67
(3.27)
	8.67
(3.11)
	11.67
(3.54)

	T7
	Benzpyrimoxan 10% SC
	75
	750
	27.00
(5.27)
	23.67
(4.96)
	21.67
(4.76)
	21.33
(4.71)
	20.00
(4.58)
	17.00
(4.23)
	15.67
(4.07)
	10.67
(3.41)
	9.00
(3.16)
	16.33
(4.16)

	T8
	Buprofezin 25% SC
	200
	800
	18.67
(4.42)
	20.67
(4.65)
	18.00
(4.35)
	18.33
(4.40)
	20.00
(4.57)
	15.67
(4.08)
	14.67
(3.96)
	9.00
(3.16)
	9.00
(3.16)
	10.00
(3.32)

	T9
	Thiamethoxam 25% WG
	25
	100
	19.33
(4.49)
	16.00
(4.11)
	19.33
(4.49)
	19.33
(4.51)
	19.00
(4.47)
	15.00
(3.99)
	14.67
(3.96)
	9.00
(3.16)
	13.33
(3.74)
	11.67
(3.54)

	T10
	Untreated control
	-
	-
	19.67
(4.54)
	28.00
(5.38)
	31.67
(5.71)
	33.00
(5.83)
	36.00
(6.08)
	18.33
(4.40)
	25.00
(5.10)
	22.00
(4.79)
	22.00
(4.79)
	46.67
(6.90)

	
	   CD (5%)
	NS
	(0.63)
	(0.48)
	(0.76)
	(0.72)
	NS
	(0.36)
	(0.26)
	(0.47)
	(0.47)

	
	SE m+
	(0.32)
	(0.21)
	(0.16)
	(0.25)
	(0.24)
	(0.21)
	(0.12)
	(0.09)
	(0.16)
	(0.16)

	
	 CV (%)
	(11.83)
	(8.18)
	(6.34)
	(10.02)
	(9.68)
	(8.58)
	(5.17)
	(4.58)
	(8.48)
	(7.46)



* Mean of three replications; DAS – Days After Spray; NS – Non Significant; Values in parentheses are square root transformed






Table 3: Bio-efficacy of benzpyrimoxan + thiamethoxam (10+3.3% SC) against whitebacked planthopper in rice at RARS,Warangal 

	Tr. No.
	Treatment
	Dose ha-1
	Number of White backed planthoppers/hill*

	
	
	
	Kharif , 2018
	Rabi, 2018-19

	
	
	g a.i.
	Formulation 
(g or ml)
	Pre-count
	3 
DAS
	7
 DAS
	10 
DAS
	15 DAS
	Pre-count
	3 
DAS
	7 
DAS
	10 DAS
	15 DAS

	T1
	Benzpyrimoxan + thiamethoxam 
(10+3.3% SC)
	65+
21.4
	650
	13.00
(3.74)
	12.67
(3.69)
	13.00
(3.74)
	15.67
(4.07)
	15.33
(4.04)
	8.00
(3.00)
	8.00 
(3.00)
	7.33
(2.89)
	6.00
(2.63)
	5.33
(2.51)

	T2
	Benzpyrimoxan + thiamethoxam (10+3.3% SC)
	75+
25
	750
	12.67
(3.69)
	11.67
(3.55)
	13.00
(3.73)
	15.33
(4.04)
	13.67
(3.81)
	9.00
(3.16)
	5.67 
(2.58)
	5.33
(2.52)
	3.00
(1.99)
	2.67
 (2.15)

	T3
	Benzpyrimoxan + thiamethoxam (10+3.3% SC)
	100+
33
	1000
	13.67
(3.81)
	11.67
(3.56)
	10.00
(3.31)
	14.67
(3.95)
	13.67
(3.81)
	6.33
(2.70)
	5.33
(2.52)
	4.33
(2.31)
	4.00
(2.23)
	3.67
 (1.91)

	T4
	Benzpyrimoxan + thiamethoxam (10+3.3% SC)
	125+
41.25
	1250
	13.00
(3.73)
	10.33
(3.36)
	9.67
(3.27)
	13.67 (3.83)
	11.67
(3.55)
	8.00
(3.00)
	5.33
(2.51)
	4.67
(2.38)
	3.33
(2.08)
	2.67
 (1.91)

	T5
	Benzpyrimoxan + thiamethoxam (10+3.3% SC)
	150+
50
	1500
	10.00
(3.31)
	9.33
(3.21)
	9.67
(3.26)
	10.67 (3.41)
	9.67
(3.27)
	6.00
(2.64)
	4.67
(2.37)
	4.67
(2.38)
	3.33
(2.08)
	2.67
 (1.91)

	T6
	Buprofezin + acephate
(15+35% WP)
	187.5+
437.5
	1250
	12.67
(3.53)
	12.33
(3.65)
	12.67
(3.69)
	14.33
(3.88)
	13.33
(3.77)
	7.00
(2.83)
	5.33
(2.52)
	5.00 
(2.45)
	3.67
(2.15)
	3.67
 (2.37)

	T7
	Benzpyrimoxan 10% SC
	75
	750
	12.67
(3.69)
	13.00
(3.74)
	13.67
(3.83)
	19.67
(4.55)
	14.67
(3.96)
	6.00
(2.65)
	6.33
(2.71)
	6.00
(2.63)
	5.00
(2.44)
	2.67
(2.37)

	T8
	Buprofezin 25% SC
	200
	800
	14.00
(3.87)
	12.00
(3.61)
	14.00
(3.87)
	15.00
(3.98)
	14.67
(3.95)
	8.00
(3.00)
	7.33
(2.89)
	6.67
 (2.77)
	5.33
(2.52)
	4.33
 (2.52)

	T9
	Thiamethoxam 25% WG
	25
	100
	11.33
(3.49)
	12.67
(3.70)
	12.67
(3.70)
	17.33
(4.28)
	14.00
(3.87)
	7.33
(2.87)
	6.67
(2.77)
	5.67
 (2.58)
	5.33
(2.51)
	3.33
(2.36)

	T10
	Untreated control
	-
	-
	13.33
(3.78)
	17.33
(4.28)
	20.67
(4.65)
	23.67
(4.97)
	24.33
(5.03)
	7.00
(2.83)
	7.33
(2.89)
	8.67
 (3.11)
	7.33
(2.89)
	6.33
(2.70)

	
	   CD (5%)
	NS
	(0.35)
	(0.39)
	(0.59)
	(0.54)
	NS
	(0.28)
	(0.24)
	(0.39)
	(0.44)

	
	SE m+
	(0.29)
	(0.12)
	(0.13)
	(0.20)
	(0.18)
	(0.12)
	(0.09)
	(0.08)
	(0.13)
	(0.15)

	
	 CV (%)
	(13.78)
	(5.50)
	(6.13)
	(8.39)
	(8.03)
	(7.45)
	(5.97)
	(5.29)
	(9.49)
	(11.26)



* Mean of three replications; DAS – Days After Spray; NS – Non Significant; Values in parentheses are square root transformed








Table 4: Effect of benzpyrimoxan + thiamethoxam (10+3.3% SC) on spider population in rice at RARS, Warangal

	Tr. No.
	Treatment
	Dose ha-1
	Number of Spiders/hill*

	
	
	
	Kharif , 2018
	Rabi, 2018-19

	
	
	g a.i.
	Formulation 
(g or ml)
	Pre-count
	3 DAS
	7 DAS
	10 DAS
	15 DAS
	Pre-count
	3 DAS
	7 DAS
	10 DAS
	15 DAS

	T1
	Benzpyrimoxan + thiamethoxam (10+3.3% SC)
	65+
21.4
	650
	1.87
(1.69)
	1.77
(1.66)
	1.57 (1.60)
	1.87
 (1.69)
	2.00 (1.73)
	1.03 (1.43)
	0.80 (1.34)
	1.00 (1.41)
	1.10 (1.45)
	1.37
 (1.54)

	T2
	Benzpyrimoxan + thiamethoxam (10+3.3% SC)
	75+
25
	750
	1.83
(1.68)
	1.57
(1.60)
	1.50 (1.58)
	1.83
 (1.68)
	2.13 (1.77)
	0.93 (1.39)
	0.77 (1.33)
	0.93 (1.39)
	0.90 (1.38)
	1.07 
(1.44)

	T3
	Benzpyrimoxan + thiamethoxam (10+3.3% SC)
	100+
33
	1000
	2.10
(1.76)
	1.73
(1.65)
	1.73 (1.65)
	2.10
 (1.76)
	2.23 (1.79)
	0.83 (1.35)
	0.90 (1.38)
	1.00 (1.41)
	1.03 (1.43)
	1.13 
(1.45)

	T4
	Benzpyrimoxan + thiamethoxam (10+3.3% SC)
	125+
41.25
	1250
	2.37
(1.83)
	1.60
(1.61)
	1.60 (1.61)
	2.37
 (1.83)
	2.37 (1.83)
	0.83 (1.35)
	0.70 (1.30)
	1.10 (1.45)
	1.00 (1.41)
	1.23 
(1.49)

	T5
	Benzpyrimoxan + thiamethoxam (10+3.3% SC)
	150+
50
	1500
	1.93
(1.71)
	1.53
(1.59)
	1.43 (1.56)
	1.93
 (1.71)
	2.33 (1.82)
	0.70 (1.30)
	0.77 (1.33)
	0.90 (1.38)
	0.80 (1.34)
	1.20 
(1.48)

	T6
	Buprofezin + acephate
(15+35% WP)
	187.5+
437.5
	1250
	2.17
(1.78)
	1.70
(1.64)
	1.70 (1.64)
	2.17
 (1.78)
	2.30 (1.81)
	0.83 (1.35)
	0.80 (1.34)
	0.93 (1.39)
	0.87 (1.37)
	1.40
 (1.55)

	T7
	Benzpyrimoxan10% SC
	75
	750
	1.90
(1.70)
	1.63
(1.62)
	1.63 (1.62)
	1.90
 (1.70)
	2.37 (1.83)
	0.83 (1.35)
	0.80 (1.34)
	0.97 (1.40)
	0.83 (1.35)
	1.30
 (1.52)

	T8
	Buprofezin 25% SC
	200
	800
	1.90
(1.70)
	1.63
(1.62)
	1.63 (1.62)
	1.90
 (1.70)
	2.17 (1.78)
	0.83 (1.35)
	0.90 (1.38)
	0.70 (1.29)
	0.93 (1.39)
	1.13
 (1.46)

	T9
	Thiamethoxam 25% WG
	25
	100
	1.87
(1.69)
	1.60
(1.61)
	1.60 (1.61)
	1.87
 (1.69)
	1.97 (1.72)
	0.90 (1.38)
	0.77 (1.33)
	1.07 (1.44)
	0.93 (1.39)
	1.20
 (1.48)

	T10
	Untreated control
	-
	- 
	1.97
(1.72)
	1.83
(1.68)
	1.50 (1.58)
	1.80
 (1.67)
	2.37 (1.83)
	0.87 (1.36)
	0.90 (1.38)
	0.80 (1.34)
	1.10 (1.45)
	1.20 
(1.48)

	
	   CD (5%)
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS

	
	SE m+
	(0.04)
	(0.05)
	(0.05)
	(0.04)
	(0.07)
	(0.04)
	(0.05)
	(0.05)
	(0.05)
	(0.04)

	
	 CV (%)
	(3.95)
	(5.20)
	(5.20)
	(4.31)
	(6.31)
	(4.94)
	(6.29)
	(6.60)
	(5.86)
	(4.61)



* Mean of three replications; DAS – Days After Spray; NS – Non Significant; Values in parentheses are square root transformed








Table 5: Effect of benzpyrimoxan + thiamethoxam (10+3.3% SC) on coccinellid population in rice at RARS, Warangal

	Tr. No.
	Treatment
	Dose ha-1
	Number of Coccinellids/hill*

	
	
	
	Kharif , 2018
	Rabi, 2018-19

	
	
	g a.i.
	Formulation 
(g or ml)
	Pre-count
	3 DAS
	7 DAS
	10 DAS
	15 DAS
	Pre-count
	3 DAS
	7 DAS
	10 DAS
	15 DAS

	T1
	Benzpyrimoxan + thiamethoxam (10+3.3% SC)
	65+
21.4
	650
	1.10
(1.45)
	0.80
(1.34)
	0.80 (1.34)
	0.93 
(1.38)
	0.57 (1.25)
	0.37 (1.17)
	0.17
(1.08)
	0.10
(1.05)
	0.10
(1.05)
	0.07
(1.03)

	T2
	Benzpyrimoxan + thiamethoxam (10+3.3% SC)
	75+
25
	750
	0.93
(1.39)
	0.87
(1.37)
	0.87 (1.37)
	0.93
 (1.39)
	0.83 (1.35)
	0.50 (1.22)
	0.03
(1.02)
	0.13
(1.06)
	0.03
(1.02)
	0.13
(1.06)

	T3
	Benzpyrimoxan + thiamethoxam (10+3.3% SC)
	100+
33
	1000
	0.80
(1.34)
	0.97
(1.40)
	0.97 (1.40)
	0.93
 (1.39)
	0.53 (1.23)
	0.30 (1.14)
	0.13
(1.06)
	0.03
(1.02)
	0.03
(1.02)
	0.17
(1.08)

	T4
	Benzpyrimoxan + thiamethoxam (10+3.3% SC)
	125+
41.25
	1250
	0.93
(1.39)
	0.80
(1.34)
	0.80 (1.34)
	0.93
 (1.39)
	0.67 (1.29)
	0.30 (1.14)
	0.03
(1.02)
	0.03
(1.02)
	0.07
(1.03)
	0.10
(1.05)

	T5
	Benzpyrimoxan + thiamethoxam (10+3.3% SC)
	150+
50
	1500
	0.83
(1.35)
	0.87
(1.37)
	0.87 (1.37)
	0.83
 (1.35)
	1.00 (1.41)
	0.37 (1.17)
	0.00
(1.00)
	0.13
(1.06)
	0.07
(1.03)
	0.10
(1.05)

	T6
	Buprofezin + acephate
(15+35% WP)
	187.5+
437.5
	1250
	0.77
(1.33)
	0.80
(1.34)
	1.03 (1.43)
	0.77 
(1.33)
	0.70 (1.30)
	0.33 (1.15)
	0.07
(1.03)
	0.00
(1.00)
	0.03
(1.02)
	0.10
(1.05)

	T7
	Benzpyrimoxan10% SC
	75
	750
	0.93
(1.39)
	0.93
(1.39)
	0.93 (1.39)
	0.93
 (1.39)
	0.50 (1.22)
	0.50 (1.22)
	0.10
(1.05)
	0.07
(1.03)
	0.10
(1.05)
	0.27
(1.12)

	T8
	Buprofezin 25% SC
	200
	800
	0.93
(1.39)
	0.87
(1.37)
	0.87 (1.37)
	0.80 
(1.34)
	0.57 (1.25)
	0.33 (1.15)
	0.13
(1.06)
	0.13
(1.06)
	0.03
(1.02)
	0.13
(1.06)

	T9
	Thiamethoxam 25% WG
	25
	100
	0.93
(1.38)
	0.63
(1.28)
	0.63 (1.28)
	1.10
 (1.45)
	0.70 (1.30)
	0.43 (1.20)
	0.13
(1.06)
	0.00
(1.00)
	0.10
(1.05)
	0.10
(1.05)

	T10
	Untreated control
	-
	-
	0.83
(1.35)
	1.03
(1.43)
	0.80 (1.34)
	0.83
 (1.35)
	0.57 (1.25)
	0.43 (1.19)
	0.10
(1.05)
	0.07
(1.03)
	0.10
(1.05)
	0.20
(1.10)

	
	   CD (5%)
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS

	
	SE m+
	(0.05)
	(0.04)
	(0.04)
	(0.05)
	(0.06)
	(0.04)
	(0.02)
	(0.02)
	(0.02)
	(0.04)

	
	 CV (%)
	(6.37)
	(5.60)
	(5.60)
	(6.37)
	(8.09)
	(5.91)
	(3.84)
	(3.43)
	(2.86)
	(6.52)



* Mean of three replications; DAS – Days After Spray; NS – Non Significant; Values in parentheses are square root transformed







Table 6: Effect of benzpyrimoxan + thiamethoxam (10+3.3% SC) on mirid bug population in rice at RARS, Warangal

	Tr. No.
	Treatment
	Dose ha-1
	Number of Mirid bugs/hill*

	
	
	
	Kharif , 2018
	Rabi, 2018-19

	
	
	g a.i.
	Formulation 
(g or ml)
	Pre-count
	3 DAS
	7 DAS
	10 DAS
	15 DAS
	Pre-count
	3 DAS
	7 DAS
	10 DAS
	15 DAS

	T1
	Benzpyrimoxan + thiamethoxam (10+3.3% SC)
	65+
21.4
	650
	1.27
(1.51)
	1.27
(1.51)
	1.27 (1.51)
	0.60 
(1.26)
	0.57 (1.25)
	0.23 (1.11)
	0.13 (1.06)
	0.07 (1.03)
	0.03 
(1.02)
	0.37 
(1.17)

	T2
	Benzpyrimoxan + thiamethoxam (10+3.3% SC)
	75+
25
	750
	1.27
(1.51)
	1.27
(1.51)
	1.17 (1.47)
	0.53
 (1.23)
	0.73 (1.31)
	0.13 (1.06)
	0.00 (1.00)
	0.07 (1.03)
	0.07
 (1.03)
	0.40 
(1.18)

	T3
	Benzpyrimoxan + thiamethoxam (10+3.3% SC)
	100+
33
	1000
	1.27
(1.51)
	1.27
(1.51)
	1.13 (1.46)
	0.77
 (1.33)
	0.43 (1.20)
	0.10 (1.05)
	0.03 (1.02)
	0.27 (1.12)
	0.00
 (1.00)
	0.53 
(1.23)

	T4
	Benzpyrimoxan + thiamethoxam (10+3.3% SC)
	125+
41.25
	1250
	0.97
(1.40)
	0.97
(1.40)
	0.80 (1.34)
	0.80
 (1.34)
	0.70 (1.30)
	0.07 (1.03)
	0.07 (1.03)
	0.13 (1.06)
	0.03
 (1.02)
	0.37
 (1.17)

	T5
	Benzpyrimoxan + thiamethoxam (10+3.3% SC)
	150+
50
	1500
	1.00
(1.41)
	1.00
(1.41)
	0.90 (1.38)
	0.67
 (1.29)
	0.53 (1.24)
	0.23 (1.11)
	0.03 (1.02)
	0.10 (1.05)
	0.07
 (1.03)
	0.47
 (1.21)

	T6
	Buprofezin + acephate
(15+35% WP)
	187.5+
437.5
	1250
	1.20
(1.48)
	1.20
(1.48)
	1.07 (1.43)
	0.83
 (1.35)
	0.47 (1.21)
	0.20 (1.10)
	0.10 (1.05)
	0.17 (1.08)
	0.10
 (1.05)
	0.37
 (1.16)

	T7
	Benzpyrimoxan10% SC
	75
	750
	0.90
(1.38)
	0.83
(1.35)
	0.67 (1.29)
	0.80
 (1.34)
	0.50 (1.22)
	0.30 (1.14)
	0.03 (1.02)
	0.13 (1.06)
	0.03
 (1.02)
	0.23 
(1.11)

	T8
	Buprofezin 25% SC
	200
	800
	0.93
(1.39)
	0.93
(1.39)
	0.73 (1.32)
	0.67
 (1.29)
	0.77 (1.32)
	0.33 (1.15)
	0.07 (1.03)
	0.20 (1.10)
	0.03
 (1.02)
	0.43
 (1.19)

	T9
	Thiamethoxam 25% WG
	25
	100
	0.90
(1.38)
	0.77
(1.33)
	0.60 (1.26)
	0.90
 (1.38)
	0.37 (1.17)
	0.27 (1.13)
	0.10 (1.05)
	0.20 (1.09)
	0.03
 (1.02)
	0.27 
(1.12)

	T10
	Untreated control
	-
	-
	1.27
(1.51)
	1.30
(1.52)
	0.87 (1.37)
	0.83
 (1.35)
	0.43 (1.20)
	0.23 (1.11)
	0.07 (1.03)
	0.07 (1.03)
	0.03
 (1.02)
	0.53 
(1.23)

	
	   CD (5%)
	NS
	(0.10)
	(0.11)
	NS
	NS
	NS
	NS
	NS
	NS
	NS

	
	SE m+
	(0.04)
	(0.03)
	(0.04)
	(0.05)
	(0.05)
	(0.03)
	(0.02)
	(0.03)
	(0.02)
	(0.07)

	
	 CV (%)
	(4.52)
	(4.11)
	(4.63)
	(6.89)
	(6.87)
	(4.23)
	(3.74)
	(4.08)
	(3.63)
	(9.50)



* Mean of three replications; DAS – Days After Spray; NS – Non Significant; Values in parentheses are square root transformed
    




Table 7: Phytotoxicity of benzpyrimoxan + thiamethoxam (10+3.3% SC) on rice crop at RARS, Warangal

	Tr. No.
	Treatments
	Dose ha-1
	Observations at
	Visual Rating (Symptoms)

	
	
	
	
	Kharif , 2018
	Rabi, 2018-19

	
	
	g a.i.
	Formulation
(ml)
	
	C
	N
	W
	S
	H
	E
	C
	N
	W
	S
	H
	E

	T2
	Benzpyrimoxan + thiamethoxam (10+3.3% SC)
	75+25
	750
	1 DAS
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	
	
	
	3 DAS
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	
	
	
	7 DAS
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	
	
	
	10 DAS
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	
	
	
	15 DAS
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	T5
	Benzpyrimoxan + thiamethoxam (10+3.3% SC)
	150+50
	1500
	1 DAS
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	
	
	
	3 DAS
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	
	
	
	7 DAS
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	
	
	
	10 DAS
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	
	
	
	15 DAS
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	T10
	Untreated control
	-
	-
	1 DAS
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	
	
	
	3 DAS
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	
	
	
	7 DAS
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	
	
	
	10 DAS
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	
	
	
	15 DAS
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0



         DAS– Days After Spray; C- Chlorosis, N- Necrosis, W - Wilting, S - Scorching, H - Hyponasty, E - Epinasty



















 Table 8: Effect of different treatments on yield at RARS, Warangal

	Tr. No.
	Treatments
	Dose ha-1
	Yield (Kg/ha-1)

	
	
	g a.i.
	Formulation 
(g or ml) 
	Kharif,
2018
	Rabi, 2018-19

	T1
	Benzpyrimoxan + thiamethoxam 
(10+3.3% SC)
	65+21.4
	650
	5331
	4119

	T2
	Benzpyrimoxan + thiamethoxam (10+3.3% SC)
	75+25
	750
	5685

	4849

	T3
	Benzpyrimoxan + thiamethoxam (10+3.3% SC)
	100+33
	1000
	5688

	4860

	T4
	Benzpyrimoxan + thiamethoxam (10+3.3% SC)
	125+41.25
	1250
	5694

	4893

	T5
	Benzpyrimoxan + thiamethoxam (10+3.3% SC)
	150+50
	1500
	5700
	4895

	T6
	Buprofezin + acephate
(15+35% WP)
	187.5+
437.5
	1250
	5386
	4370

	T7
	Benzpyrimoxan 10% SC
	75
	750
	5266
	4323

	T8
	Buprofezin 25% SC
	200
	800
	5334
	4316

	T9
	Thiamethoxam 25% WG
	25
	100
	5371
	4334

	T10
	Untreated control
	-
	-
	4848
	3808

	CD (5%)
	
	302
	438

	SE m+
	
	100.85
	146.18

	CV (%)
	
	3.22
	5.66
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