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			Abstract | Plant extracts appear as promising biorational alternatives to hazardous synthetic insecticides. This research was carried in a farmer’s field in Malam Jaba (Swat, KPK) during 2019-2020 Rabi season to evaluate the efficiency of some selected botanical extracts against the key insect pests of green pea (Pisum sativum L.) and their effect on yield/cost benefit ratio. The randomized complete block design (RCBD) was followed with 9 treatments and a control each replicated thrice. Treatments including the extracts of garlic bulb (Allium sativum) @ 2%, tobacco dry leaves (Nicotiana tabacum) @ 2%, red chili (Capsicum spp.) @ 5% and Chinaberry dry fruits (Melia azedarach) @ 10% concentrations were used singly and tobacco dry leaves (N. tabacum) + Chinaberry dry fruits (M. azedarach) @ 1% + 5%, garlicbulb (A. sativum) + Red chili(Capsicum spp.) @1% + 2.5%, tobacco dry leaves (N. tabacum) + Red chili (Capsicum spp.) @ 1%+2.5%, and garlic bulb (A. sativum)+ Chinaberry dry fruits (M. azedarach) @ 1%+2.5% were used in combination as treatments. The results showed that Chinaberry dry fruits (M.azedarach) caused highest percent decrease of leafminer (71.92 %), followed by the combination of garlic bulb (A.sativum) + red chili (Capsicum spp.) (59.98 %), and tobacco dry leaves (N.tabacum) + Red chili (Capsicum spp.) (33.32 %). The plot treated with Chinaberry dry fruits (M.azedarach) caused the least amount of pod borer damage (10.10 %), followed by the combination garlic bulb (A.sativum) + red chili (Capsicum spp.) (13.63 %), while the control plot caused most of the pod borer damage (44.25 %). The Chinaberry dry fruits (M.azedarach) plot had the highest yield of 3333.3 kgha-1. Chinaberry dry fruits (M.azedarach) had the lowest cost with the highest production in the form of yield at 1:45. This research will serve as an important step towards developing sustainable pesticide management strategies in the future to increase production while reducing control costs and environmental impact.
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			Introduction

			Pea (Pisum sativum L.) belongs to family Fabaceae and is an important winter vegetable crop being cultivated in most tropical and sub-tropical countries (Khan et al., 2013). It is a rich source of carbohydrate, proteins, sugar, amino acid, vitamins A and calcium, phosphorus and iron. It helps in food, feed and cash to the producers and play an important part in biological nitrogen fixation and soil fertility (Ali et al., 2005). According to MNFSR (2018-19), the total area under cultivation of pea crop in Pakistan is 24.854 hectares with a total production of 170,836 tons. In Khyber Pakhtunkhwa province, the area under pea cultivation is 1.959 hectare while the total production of pea crop is 15.789 tons. However, per unit area production of pea crop in Pakistan is far less than other pea producing countries. Some factors are responsible for this low production of pea crop including poor cultural practices, little weed control and high pest and disease attack are significant one (Khan et al., 2013). 

			Many insect pests attack on pea crop. For instance, pod borer (Helicoverpaarmigera), stem fly (Melanagromyzaphaseoli), leafminer (Phytomyzahorticola), aphids (Acyrthosiphonpisum) and thrips (Caliothrips indicus Bagnall) are the serious insect pests (Yadav et al., 2019). In pea growing areas leafminer P. horticolais a serious pest. The larvae make galleries or mines in the leaf tissue of the epidermal layer and mostly attack newly emerged leaves (Kirichenko et al., 2018). Similarly, two species of pod borer i.e. Etiellazinckenella and H. armigeracan damage the pods of the pea plants. Sometime the caterpillars can damage the flowers and make holes on the pods and feed on the seeds inside pods (Wadaskar et al., 2013). 

			Botanical extracts are very useful for the initial stages of the insect pests, as botanical extracts have advantage to be less harmful for human health, eco-friendly, safe to natural enemies and other non-target fauna. These are promising alternatives to synthetic pesticides as most of the botanical extracts have low toxicity to mammalian (Rizvi et al., 2015). Plant extracts have specific mode of action against target species (Duke et al., 2003) and have less toxic to other vertebrates and invertebrates. Variable volumes of components, as well as concentrations and ratios of active chemicals, can all have an influence on the efficacy of plant-based biological insecticides. Many studies have demonstrated the effectiveness of different plant extracts against a wide array of insect pest species (Majeed et al., 2018; Isman (2020); Akbar et al., 2021). Employing homemade pesticides would cut food production losses and allow us to utilize environmentally acceptable pest control approaches (Iqbal et al., 2021), The current study was carried out with the goals of evaluating some selected local botanical extracts alone and in combination against pea insect pests.

			Materials and Methods

			The experiment was conducted at a farmer’s field in the hamlet of Shaltalo in 2019-2020. During the Rabi season, use the Climax pea variety.

			Experimental design

			During 2019-2020, the bio efficacy of many local plant extracts, both alone and in combination, was studied against insect pests of pea crop in farmer fields in Malam Jabba Swat. The pea variety Climax was seeded under RCBD design. The plot size was maintained at 43 m2 with 9 treatments and a control, each of which was repeated three times. Plant-to-plant distance was maintained as 10 cm, while row-to-row distance was 50-60 cm.

			Preparation of plant extracts 

			Extract of red chili (Capsicum spp.): The technique of (Reddy et al., 2013) was used to prepare red chili extract (RCE). About 25g of fresh red chilies was crushed and mixed with 500ml hot water and 2ml mustard oil and was kept at room temperature for 24 hours. Capsaicin’s solubility was increased by the addition of oil. After 24 hours, the remaining 500ml of water was added. This mixture was filtered and about 6ml of dishwashing liquid was added to act as a binding agent. To get the field solution, the mixture was strained using a fine cloth (Fatima et al., 2015).

			Extract of garlic (A. sativum) bulb: About 20 g of dried garlic bulb was ground, added in 20ml of water and was kept at room temperature for 24 hours. The solution was diluted up to 20ml in 1 liter of water to get the formulation ready for application in the field (Sohail et al., 2012).

			Extract of tobacco (N. tabacum): Dried tobacco leaves weighing 30 g were groundand were added in 200ml of water and kept for 24 hours before being filtered, then one liter of solution ready for field application was prepared from the stock solution (Sohail et al., 2012).

			Extract of Chinaberry fruits (M. azedarach): About 200 g of Chinaberry dry fruits were ground and steeped for 48 hours at room temperature in 1 liter of distilled water. The solution was filtered and obtained for use in the field (Hammad et al., 2000; Jazzar et al., 2003; Banchio et al., 2003).

			Parameters studied

			Leafminer (P. horticola): For each replication, five plants were chosen at random from each plot, and five leaves were chosen at random from each plant. Data on larvae per leaf were collected 24 hours before and after the application of botanicals at the frequency of 1, 2, 3, 7, and 14 days intervals. A total of four sprays were administered to the pea crop, with the first, second, and third sprays targeting pea leafminer and the fourth spray targeting pea pod borer. Using Abbot’s formula (1925), the percentage reduction in pea leaf miner population was calculated.

			[image: ]	 

			Pod borer (H. armigera): Ripened pea pods were collected randomly from five plants for each treatment for pod borer infestation, and sound pods were isolated from damaged and tallied. With a break of ten days, total of 3 pickings were made from the experimental plot. The following formula was used to convert the recorded data into percent damage.
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			Crop yield (kg/ha)

			After each pod plucking, the weight (kg) in each treatment was recorded. Yield of each treatment was converted to kg per hectare using the formula:
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			Cost Analysis		

			Cost of control in relation to its benefit was determined using the approach developed by Usman et al. (2015), to determine the most effective treatments in terms of cost benefit ratio using the formula.
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			Statistical analysis

			Analysis of variance was used to analyze the data regarding pest infestation and damage, and treatment means were separated using the post-hoc Least Significant Difference (LSD) test at a 5% level of significance or probability.

			Results and Discussion

			Study initiated to evaluate the efficacy of botanicals in ecofriendly management of pea leaf miner was initiated at Malam Jaba area of District Swat. Among the tested botanicals singly and in combination, it was found that all the botanical extracts were found to have a substantial influence on the pea leaf miner population, pea pod percent damage, and yield kgha-1 in the study.

			Percent reduction of pea leaf miner infestation

			Data on the means percent decrease over control at five leaves per five plants for each treatment in the first, second, and third sprays were collected. The results in Table 1 show that, the mean percent population of pea leaf miner decreases between 1, 2, 3, 7, and 14 days after first application of experimental plots with the respective botanical treatments. The maximum mean percent reduction of pea leaf miner was recorded in plots treated with chinaberry (64.33), followed by tobacco+red chili (48.49), which was non-significant to red chili, tobacco, garlic, and garlic+redchilli 47.66, 45.08, 43.83, 43.73 respectively, followed by tobacco+chinaberry (37.47). The lowest mean percent reduction was recorded in garlic+chinaberry (23.73). 

			The mean percent reduction of pea leaf miner after 1, 2, 3, 7, and 14 days shows difference after the second spray treatment (Table 2). Chinaberry had the highest mean percent reduction (73.80), followed by tobacco+red chili (65.09), red chili (59.69), and tobacco, garlic, tobacco+chinaberry, garlic+red chili (57.55, 57.34, 55.06, 54.74), all of which were statistically similar, while garlic+chinaberry had the lowest mean percent reduction. 

			Mean percent reduction in the population of pea leaf miner after the third spray treatment on above mentioned frequency of days was observed (Table 3). It was observed that the maximum mean percentreduction was recorded in plots treated with chinaberry (77.79), followed by tobacco+redchilli (66.37), red chilli, garlic, tobacco, tobacco+chinaberry  

			Table 1: Percent reduction of pea leafminer (Phytomyzahorticola) infestation after 1st spray of different botanical extracts during 2019-20.

			
				
					
					
					
					
					
					
					
				
				
					
							
							Treatment

						
							
							% Reduction after 1st spray at different days

						
							
							Mean

						
					

					
							
							1 day

						
							
							 2days

						
							
							 3 days

						
							
							 7 days

						
							
							14 days

						
					

					
							
							Garlic 

						
							
							31.04d

						
							
							43.24c

						
							
							57.62cd

						
							
							49.17 cd

						
							
							38.41 c

						
							
							43.83bc

						
					

					
							
							Tobacco 

						
							
							27.84e

						
							
							45.18c

						
							
							68.24 b

						
							
							51.27 c

						
							
							32.87 d

						
							
							45.08 b

						
					

					
							
							Red Chili

						
							
							36.11c

						
							
							43.69c

						
							
							70.48 b

						
							
							55.76 b

						
							
							33.58 d

						
							
							47.66 b

						
					

					
							
							Chinaberry

						
							
							44.74a

						
							
							58.26a

						
							
							85.81 a

						
							
							81.71 a

						
							
							51.61 a

						
							
							64.33 a

						
					

					
							
							Tobacco + chinaberry

						
							
							24.16f

						
							
							34.10d

						
							
							48.33e

						
							
							45.51 ef

						
							
							35.29 d

						
							
							37.47 c

						
					

					
							
							Garlic + red chili

						
							
							35.07c

						
							
							44.79c

						
							
							56.74d

						
							
							43.35 f

						
							
							39.02 c

						
							
							43.73bc

						
					

					
							
							Tobacco +red chili

						
							
							38.24b

						
							
							52.77b

						
							
							61.42 c

						
							
							47.50 de

						
							
							42.56 b

						
							
							48.49 b

						
					

					
							
							Garlic + chinaberry

						
							
							15.66g

						
							
							31.61d

						
							
							35.83 f

						
							
							16.56 g

						
							
							19.28 e

						
							
							23.73 d

						
					

					
							
							LSD Value

						
							
							1.90

						
							
							2.71

						
							
							4.29

						
							
							2.70

						
							
							2.85

						
							
							7.60

						
					

				
			

			Means followed by same letters within a column are not significantly different at 5% level of significance (LSD test).

			Table 2: Percent reduction of pea leafminer (Phytomyzahorticola) infestation after 2nd spray of different botanical extracts during 2019-20.

			
				
					
					
					
					
					
					
					
				
				
					
							
							Treatment

						
							
							% Reduction after 2nd spray at different days

						
							
							Mean

						
					

					
							
							1 day

						
							
							2days

						
							
							3 days

						
							
							7 days

						
							
							14 days

						
					

					
							
							Garlic 

						
							
							47.92d

						
							
							58.27d

						
							
							70.37de

						
							
							58.62c

						
							
							51.90b

						
							
							57.34 cd

						
					

					
							
							Tobacco 

						
							
							51.80c

						
							
							62.92c

						
							
							73.83cd

						
							
							55.71 c

						
							
							43.54cd

						
							
							57.55 cd

						
					

					
							
							Red Chili

						
							
							56.65b

						
							
							68.26b

						
							
							77.38bc

						
							
							58.01c

						
							
							39.68 de

						
							
							59.69 c

						
					

					
							
							Chinaberry

						
							
							64.78a

						
							
							80.62a

						
							
							91.34 a

						
							
							73.95 a

						
							
							58.46 a

						
							
							73.80 a

						
					

					
							
							Tobacco + chinaberry

						
							
							46.57d

						
							
							57.90d

						
							
							68.83e

						
							
							54.77c

						
							
							47.43 bc

						
							
							55.06 cd

						
					

					
							
							Garlic + red chili

						
							
							53.26c

						
							
							59.03cd

						
							
							68.66e

						
							
							56.07c

						
							
							36.67e

						
							
							54.74 d

						
					

					
							
							Tobacco +red chili

						
							
							20.50f

						
							
							70.40b

						
							
							79.30b

						
							
							67.74 b

						
							
							52.21 b

						
							
							65.09 b

						
					

					
							
							Garlic + chinaberry

						
							
							38.59e

						
							
							52.47e

						
							
							57.18f

						
							
							42.00d

						
							
							29.18 f

						
							
							43.88 e

						
					

					
							
							LSD Value

						
							
							3.35

						
							
							3.65

						
							
							4.59

						
							
							5.23

						
							
							4.84

						
							
							4.34

						
					

				
			

			Means followed by same letters within a column are not significantly different at 5% level of significance (LSD test).

			Table 3: Percent reduction of pea leafminer (Phytomyzahorticola) infestation after 3rd spray of different botanical extracts during 2019-20.

			
				
					
					
					
					
					
					
					
				
				
					
							
							Treatment

						
							
							% Reduction after 3rd spray at different days 

						
							
							Mean

						
					

					
							
							1st day

						
							
							2nd days

						
							
							3rd days

						
							
							7th days

						
							
							14th days

						
					

					
							
							Garlic 

						
							
							62.01b

						
							
							72.19b

						
							
							83.01cd

						
							
							54.98 d

						
							
							39.15 c

						
							
							61.82 bc

						
					

					
							
							Tobacco 

						
							
							56.86cd

						
							
							63.27d

						
							
							85.31bc

						
							
							55.02 d

						
							
							36.90 c

						
							
							59.31 cd

						
					

					
							
							Red Chili

						
							
							63.28 b

						
							
							72.84b

						
							
							81.52d

						
							
							62.77 c

						
							
							38.13 c

						
							
							63.63 bc

						
					

					
							
							Chinaberry

						
							
							77.77a

						
							
							85.86a

						
							
							96.57 a

						
							
							75.98 a

						
							
							53.32 a

						
							
							77.79 a

						
					

					
							
							Tobacco + chinaberry

						
							
							57.64 c

						
							
							67.94c

						
							
							71.86 e

						
							
							46.92 e

						
							
							31.29 d

						
							
							55.07 d

						
					

					
							
							Garlic + red chili

						
							
							44.44 e

						
							
							57.36e

						
							
							63.25 f

						
							
							41.31 f

						
							
							23.08 e

						
							
							45.41 e

						
					

					
							
							Tobacco +red chili

						
							
							53.09 d

						
							
							74.77b

						
							
							88.11 b

						
							
							67.98 b

						
							
							47.98 b

						
							
							66.37 b

						
					

					
							
							Garlic + chinaberry

						
							
							36.74 f

						
							
							39.81f

						
							
							45.15 g

						
							
							26.68 g

						
							
							13.52 f

						
							
							32.37 f

						
					

					
							
							LSD Value

						
							
							4.17

						
							
							3.14

						
							
							3.67

						
							
							3.70

						
							
							3.34

						
							
							5.36

						
					

				
			

			Means followed by same letters within a column are not significantly different at 5% level of significance (LSD test)

			Table 4: Percent damage caused by pea pod borer (Helicoverpaarmigera) infestation in pea crop treated with different botanical extracts during 2019-20.

			
				
					
					
					
					
					
				
				
					
							
							Treatment

						
							
							% Damage by pea pod borer

						
							
							Mean

						
					

					
							
							1st picking

						
							
							2nd picking

						
							
							3rd picking

						
					

					
							
							Garlic 

						
							
							28.43 b

						
							
							30.00 b

						
							
							26.90 b

						
							
							28.44 b

						
					

					
							
							Tobacco 

						
							
							22.40 de

						
							
							20.43 e

						
							
							17.86 d

						
							
							20.23 bcd

						
					

					
							
							Red Chili

						
							
							23.50 d

						
							
							24.40 d

						
							
							22.20 c

						
							
							23.36 bc

						
					

					
							
							Chinaberry

						
							
							14.50 g

						
							
							10.43 i

						
							
							5.36 h

						
							
							10.10 e

						
					

					
							
							Tobacco + chinaberry

						
							
							22.46 de

						
							
							18.43 g

						
							
							15.96 e

						
							
							18.95 cd

						
					

					
							
							Garlic + red chili

						
							
							21.70 e

						
							
							19.50 f

						
							
							15.23 e

						
							
							18.81 cd

						
					

					
							
							Tobacco +red chili

						
							
							16.20 f

						
							
							14.33 h

						
							
							10.36 g

						
							
							13.63 de

						
					

					
							
							Garlic + chinaberry

						
							
							26.60 c

						
							
							27.43 c

						
							
							13.93 f

						
							
							22.65 bc

						
					

					
							
							Control

						
							
							35.63 a

						
							
							41.367 a

						
							
							55.76 a

						
							
							44.25 a

						
					

					
							
							LSD Value

						
							
							1.41

						
							
							0.41

						
							
							1.04

						
							
							8.66

						
					

				
			

			Means followed by same letters within a column are not significantly different at 5% level of significance (LSD test).

			Table 5: Cost benefit ratio of different botanical extracts applied against major insect pests of green pea.

			
				
					
					
					
					
					
					
					
				
				
					
							
							Treatments

						
							
							Yield kg/ha

							A

						
							
							Gross income Rs.

							B

						
							
							Cost of control

							C

						
							
							Return over control

							D

						
							
							Estimated net benefit

							(Rs. ha-1) E=(D-C)

						
							
							C: B

							F=(E/C)

						
					

					
							
							Garlic 

						
							
							2,731.50

						
							
							218,520.00

						
							
							2,867.13

						
							
							85,184.00

						
							
							82,316.87

						
							
							28.71

						
					

					
							
							Tobacco 

						
							
							2,407.40

						
							
							192,592.00

						
							
							3,041.13

						
							
							59,256.00

						
							
							56,214.87

						
							
							18.48

						
					

					
							
							Red chili

						
							
							2,314.80

						
							
							185,184.00

						
							
							2,845.13

						
							
							51,848.00

						
							
							49,002.87

						
							
							17.22

						
					

					
							
							Chinaberry

						
							
							3,333.30

						
							
							266,664.00

						
							
							2,845.13

						
							
							133,328.00

						
							
							130,482.87

						
							
							45.86

						
					

					
							
							Tobacco+chinaberry

						
							
							2,592.60

						
							
							207,408.00

						
							
							2,867.13

						
							
							74,072.00

						
							
							71,204.87

						
							
							24.83

						
					

					
							
							Garlic+red chili

						
							
							2,592.60

						
							
							207,408.00

						
							
							2,977.13

						
							
							74,072.00

						
							
							71,094.87

						
							
							23.88

						
					

					
							
							Tobacco+red chili

						
							
							2,963.00

						
							
							237,040.00

						
							
							3,047.13

						
							
							103,704.00

						
							
							100,656.87

						
							
							33.03

						
					

					
							
							Garlic+chinaberry

						
							
							2,129.60

						
							
							170,368.00

						
							
							3,007.13

						
							
							37,032.00

						
							
							34,024.87

						
							
							11.31

						
					

					
							
							Control

						
							
							1,666.70

						
							
							133,336.00

						
							
							-

						
							
							-

						
							
							-

						
							
							-

						
					

				
			

			Means followed by same letters within a column are not significantly different at 5% level of significance (LSD test)

			(63.63, 61.82, 59.31, 55.07) respectively. They were statistically insignificant with each other. However, minimum mean percent reduction was recorded in garlic+red chili (45.41), and garlic+chinaberry (32.37). After all the three spray treatments in treated plots, Chinaberry was the most effective in suppressing pea leaf miner population. The findings are consistent with those of Jazzar et al. (2003), Ghanim et al. (2014), Mckenna et al. (2014) and Magersa, (2016).

			Percent damage of pea pod borer

			Various herbal preparations were utilized to combat the pea pod borer. Variation in pod damage was detected in the first, second, and third pickings (Table 4). The lowest mean percent pod damage was observed in chinaberry (10.10) treated plots, followed by tobacco+red chili, garlic+red chili, tobacco+red chili, red chili, tobacco 13.63, 18.81, 18.95, 23.36, 20.23 respectively, which was statistically insignificant, followed by garlic (28.44). The highest mean percent pod damage was observed in control with pod damage of 44.25. In comparison to the control plot, all botanical extracts reduced the percentage of pod damage in pea plants. Reduced pea pod damage had a direct impact on crop output.

			Among all the treated plots, Chinaberry treated plot had the highest yield (3,333.30) kgha-1 which was substantially greater than the control plot (1,666.70) kgha-1. It was further discovered that there was reduced pod damage and a greater pea yield. These findings are in line with those of Kumara et al. (2018), Sharma et al. (2009) and Thulasiraman et al. (2020).

			Cost benefit ratios

			The farmer’s goal is to make more money from his crops. Cost-benefit ratios were used to observe benefit obtained from the treated plots against the pea leaf miner and pod borers. According to Table 5, the greatest CB ratio was found in plots treated with chinaberry (1:45.86), while the lowest was found in garlic+chinaberry (1:11.31) treated plots, while the remaining CB ratios computed were tobacco+red chili, garlic, tobacco+chinaberry, garlic+red chili, tobacco, red chili (1:33.03, 1:28.71, 1:24.83, 1:23.88, 1:18.48, 1:17.22).

			Conclusions and Recommendations

			According to the findings of this study, Chinaberry extract decreased leafminer infection, reduced pod damage, with a high commercial yield and net return. Hence, it is concluded that this local botanical extract has the ability to suppress these pea pests. The current investigation discovered that cost of control of pests were affected by the expense of pesticides. Chinaberry was the least priced and most efficient pesticide among all plant extracts tested. Hence, Chinaberry is recommended for safe and effective treatment of pea leaf miner and pea pod borer at Malam Jaba, Swat. Further research is needed to determine whether these extracts can be used alone or in conjunction with other natural enemies, predators, parasitoids to combat leaf miner and pod borer infestation in pea crop. 
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Abstract | Plant extracts appear as promising biorational alternatives to hazardous synthetic insecticides. This
research was carried in a farmer’s field in Malam Jaba (Swat, KPK) during 2019-2020 Rabi season to evaluate
the efficiency of some selected botanical extracts against the key insect pests of green pea (Pisum sativum L.)
and their effect on yield/cost benefit ratio. The randomized complete block design (RCBD) was followed with
9 treatments and a control each replicated thrice. Treatments including the extracts of garlic bulb (A/ium
sativum) @ 2%, tobacco dry leaves (Nicotiana tabacum) @ 2%, red chili (Capsicum spp.) @ 5% and Chinaberry
dry fruits (Melia azedarach) @ 10% concentrations were used singly and tobacco dry leaves (V. zabacum) +
Chinaberry dry fruits (M. azedarach) @ 1% + 5%, garlicbulb (4. sativum) + Red chili(Capsicum spp.) @1% +
2.5%, tobacco dry leaves (V. fabacum) + Red chili (Capsicum spp.) @ 1%+2.5%, and garlic bulb (4. sativum)+
Chinaberry dry fruits (M. azedarach) @ 1%+2.5% were used in combination as treatments. The results showed
that Chinaberry dry fruits (M.azedarach) caused highest percent decrease of leaftminer (71.92 %), followed
by the combination of garlic bulb (A4.sativum) + red chili (Capsicum spp.) (59.98 %), and tobacco dry leaves
(V.tabacum) + Red chili (Capsicum spp.) (33.32 %). The plot treated with Chinaberry dry fruits (M.azedarach)
caused the least amount of pod borer damage (10.10 %), followed by the combination garlic bulb (4.sativum)
+ red chili (Capsicum spp.) (13.63 %), while the control plot caused most of the pod borer damage (44.25 %).
The Chinaberry dry fruits (M.azedarach) plot had the highest yield of 3333.3 kgha™. Chinaberry dry fruits
(M.azedarach) had the lowest cost with the highest production in the form of yield at 1:45.This research will
serve as an important step towards developing sustainable pesticide management strategies in the future to
increase production while reducing control costs and environmental impact.
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