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ABSTRACT
The mulberry pest, Glyphodes pyloalis Walker is considered as the major pest of mulberry as it causes significant damage to mulberry crop and results in economic losses. In recent years botanicals have emerged as an effective approach for managing agricultural pests, including G. pyloalis.  This study evaluated the efficacy of three botanicals namely Artemisia absinthium, Datura stramonium, and Juglans regia, against mulberry pest Glyphodes pyloalis Walker.  The research was conducted at College of Temperate Sericulture, SKUAST-K Mirgund which assessed botanical effects at different concentrations (2.5%, 5%, 7.5%, 10%, and 12.5%) on the mortality percentage, repellency, leaf palatability and adult emergence percentage of the pest. The extracts of these botanicals were prepared in the solvent acetone with 10% W/V stock solution.  The total number of treatments was 16 including the control as T16 (acetone).  Results showed that A. absinthium exhibited the highest toxicity, causing 60% larval mortality at 72 hours after treatment, followed by D. stramonium (53.33%) and J. regia (50%). Mean repellency was recorded higher in D. stramonium (45.99%) followed by A. absinthium (25.33%) and J. regia (18%). All botanicals significantly reduced leaf palatability and adult emergence in a dose-dependent manner. At 2.5% concentration adult emergence was recorded low in A. absinthium  however, D. stramonium  and J. regia  did not differ significantly. The probit analysis revealed the LC50 of 1.04ml per 10ml for Artemisia absinthium, making it the potentially toxic botanical among the three tested extracts used. This study indicates the potential of these botanical extracts as an eco-friendly alternative for managing G. pyloalis Walker particularly under laboratory conditions. 
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INTRODUCTION	

Sericulture is an agro-based cottage industry which requires low investment and generates high employment. This avocation generates high income which helps rural people to improve their economic position (Hiware and Jalba, 2001). Mulberry (Morus spp.), belonging to the family Moraceae, is exclusively cultivated for its foliage which serves as the sole food for the silkworm Bombyx mori L. The yield and quality of mulberry has a profound influence upon cocoon production which in turn has direct bearing upon revenue to be realized. However the quantity and quality of mulberry leaf is reduced by different kinds of pests and other diseases which create major loss to the rearer. Additionally mulberry leaf infestation by G. pyloalis and related lepidopteran pests has been recognized as a serious constraint in sericulture production (Islam et al., 2025). In temperate regions of Kashmir, the lesser mulberry pyralid, Glyphodes pyloalis Walker (Lepidoptera: Pyralidae), has emerged as a major defoliator of mulberry infesting up to 27% of the crop and substantially reducing both leaf yield and nutritional quality (Mithal et al., 2016). The larvae of this insect roll the apical leaves in early stage causing serious damage by feeding and ultimately skeletonizing the plant (Nighat, 2009). They also cause deterioration of leaf constituents such as proteins, sugars, chlorophyll, and moisture, which adversely affect silkworm growth and cocoon quality. Moreover, G. pyloalis  serves as an alternate host of densoviruses and picornaviruses, thereby acting as a vector of diseases in silkworms (Watanabe et al.,  1988). Recent studies have further showed that Glyphodes pyloalis exhibits marked physiological, biochemical and molecular alterations when exposed to environmental stressors. Cadmium exposure has been reported to significantly impair larval development, disrupt detoxification enzyme systems and alter gene expression which highlights its sensitivity to toxic compounds and xenobiotics (Zhao et al., 2014). 
Since pesticides are used in commercial agriculture with the aim to reduce the pest damage, however their excessive use has always bad impact upon the health of consumers and total life on biosphere, such as environmental contamination, residue problem and various health hazarders to public. Hence, the plant-based pesticides serve as an alternative solution to address the present problems. Plant-derived insecticides are biodegradable, less toxic to non-target organisms, and possess multiple modes of action, including repellency, antifeedant, growth regulation, and toxicity (Isman, 2006). 
Despite their potential, limited research has been conducted on the efficacy of indigenous botanicals against G. pyloalis in Kashmir. Therefore, the present investigation was undertaken to evaluate the biopesticidal potential of locally available botanicals Artemisia absinthium, Datura stramonium, and Juglans regia against G. pyloalis   Walker, with special emphasis on their toxicity, repellency, feeding deterrence and impact on adult emergence.
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Plate 1. Larva of Glyphodes pyloalis Walker on Mulberry leaf





MATERIALS AND METHODS
Study Site and Experimental Design:
	The study was conducted at the Division of Cocoon Crop Production, College of Temperate Sericulture (CoTS), Mirgund under SKUAST-K. The experiment followed a Completely Randomized Design (CRD) with total 16 treatments derived from three botanicals including Artemisia absinthium, Datura stramonium and Juglans regia at five concentrations (2.5%, 5%, 7.5%, 10%, 12.5%) along with one untreated control. Each treatment was replicated three times with 10 larvae per replication. The detail of botanicals is given as under:

 Chart 1. The detail of botanicals
	S.
No.
	Botanicals
used
	Common name
	Family
	Part used

	1
	Artemisia absinthium
	Tethwaan
	Asteraceae
	Leaves

	2
	Datura stramonium
	Datura
	Solanaceae
	Seeds

	3
	Juglans regia
	Doon
	Juglandaceae
	Hull




Extraction Procedure:
	The collected plant parts were washed with distilled water and allowed to dry in shade and later on dried in an electric oven at 60 ̊C till it gained constant weight and was ground separately with the help of blender. The well powdered material was passed through a 25mm mesh sieve to obtain a fine and uniform powder and was preserved in airtight zip-lock polythene bags. Forty grams of each treatment samples was taken separately in a 500ml breaker and mixed with 400ml acetone (1:10 or 10% w/v) and mixture was stirred for 30 minutes with the help of magnetic stirrer at 3000 rpm and left for 24 hours at the room temperature. The mixture was filtered through a fine cloth and it was again filtered through Whatman No. 1 filter paper. The filtrate was taken into a round bottom flask and condensed by evaporation of the solvent in a water bath at 45 ̊C so as to obtain a volume of 40ml and then extracts was preserved in an air tight bottle labelled and stored in refrigerator for further process. Stock solution of plant extracts was later prepared separately by diluting the acetone extract of botanical with distilled water to get the desired concentration viz., 2.5, 5, 7.5, 10 and 12.5 percent. These concentrations were selected based on preliminary trials and previous literature, which indicated that this range is effective for evaluating both lethal and sub-lethal effects of botanical extracts on insect pests (Khosravi et al., 2010; Nathan et al., 2005). 
Mass rearing of Glyphodes pyloalis Walker:
	 The larvae of Glyphodes pyloalis Walker were collected from the mulberry field of CoTS Mirgund, SKUAST-K and were reared on the fresh mulberry leaves until pupation in the laboratory (24±1 ̊C, 75±5% RH and 16:8 L:D) in transparent plastic boxes covered with muslin cloth for aeration. On adult emergence, they were separated and placed in transparent plastic boxes and were provided mulberry leaves for egg laying and cotton wool soaked in honey for feeding.

Bioassay Methodology
1. Corrected mortality rate:
Toxicity test:
	Ten forth instar larvae of Glyphodes pylolalis Walker were transferred into ventilated plastic cages containing fresh mulberry leaf.  Botanical extracts were applied at five concentrations (2.5, 5, 7.5, 10 and 12.5 percent) by spraying the prepared solution on the dorsal surface of each pest using a hand atomizer spray. Larvae in control received acetone only. Each treatment was replicated three times. The number of dead and moribund larvae were counted after 24, 48 and 72 hours post-treatment to determine the mortality rate of Glyphodes pyloalis Walker larvae.

	The corrected mortality rate of larvae Glyphodes pyloalis Walker by using different concentrations of prepared solution at different durations (24, 48, 72 hours) was calculated with Abbott’s formula.


	Corrected mortality =
	Mortality in treatment-Mortality in control
	× 100

	
	100-Mortality in control
	



2.  Repellency-percentage
Repellency test:
	 A plastic container of 25x12x10 cm was used as the test chamber for the investigation on repellence (Akinwumi et al., 2007). An aliquot of different percentage of each of the plant extracts was thoroughly applied separately on the mulberry leaf. The control was also included in the experiment where larvae were provided acetone treated leaves. The treated and control samples were placed separately at each edge of chamber, 10cm apart. This was immediately followed by the introduction of ten Glyphodes pyloalis larvae at the centre. The larvae used in this segment of study were pre starved for 24 hours. Immediately after application, the number of G. pyloalis   found on or within a 1.0cm radius of treated and untreated leaf were recorded after every two hour upto ten hour. The average count for each was expressed as percentage of repellency. 	

The data was expressed as percentage repulsion (PR%) by the following formula described by Laudani et al. (1995).


Chart 2: Class Repellency rate (%)
	Class of repllency
	Rate of repellency

	0
	0.01 to 0.1

	I
	0.1 to 20

	II
	20.1 to 40

	III
	40.1 to 60

	IV
	60.1 to 80

	V
	80 to 100



2.2.3 
3. Leaf palatability test:
	The leaf palatability percentage of Glyphodes pyloalis Walker was recorded at the end of repellency test which was performed by providing pre-weighed mulberry leaf treated with different botanical extracts. It helped to understand and accesses the desirability of treated mulberry leaf to this pest.
Leaf palatability percentage:
This was assessed by calculating weight loss of treated leaf caused by Glyphodes pyloalis Walker by using the formula:

	Leaf palatability percentage =
	Initial weight-final weight
	× 100

	
	Initial weight
	



4. Adult emergence test: 
Treated larvae were reared till pupation and no. of emerging adults were recorded.
Adult emergence percentage: It was calculated by using the formula;


	Adult emergence % =
	No. of adults emerged
	× 100

	
	Total No. of larvae treated
	





Statistical Analysis:
		The data recorded during the research study was analysed using Completely Randomized Design (CRD) through Operational Statistics (OPSTAT) software which is specifically designed for agricultural research. All graphs were made in MS Excel software. The Lethal Concentration 50 (LC50) was determined by performing probit analysis.

RESULTS 

Mortality percentage
	The mortality percentage of Glyphodes pyloalis Walker larvae at different hours treated with different botanical extracts at different concentrations are summarized in table 1 and depicted in figure 1. Larval mortality increased with both concentration and exposure time. Artemisia absinthium caused the highest mortality (60.0%) at 12.5% concentration after 72 hours, followed by Datura stramonium (53.3%) and Juglans regia (50.0%). However, no mortality was observed in the control. Larvae exposed to botanical sprays exhibited lethargy and often displayed unusual body movements including rolling behaviour in all the treatment groups except the control. These effects were consistent in all replications and showed dose-dependent toxic potential of the botanical extracts.
Repellency percentage 
The repellency effects of different botanicals used against Glyphodes pyloalis larvae are summarized in table 2 and depicted in figure 2. Repellency response varied among botanicals and decreased with time but increased with concentration. The repellency percentage was significantly higher in Datura stramonium (46.66%-43.33%), followed by Artemisia absinthium (30.00%-13.33%) and was found lower in Juglans regia (30.00% to 10.00%)  from 2nd hour to the 10th hour of exposure at 12.5% conventration. 
Leaf palatability percentage	
	The results recorded have been summarized in table 3 and depicted in figure 3. Significant reduction in leaf palatability to G. pyloalis   larvae was observed upon the application of tested botanical extracts on mulberry leaves. These botanical extract demonstrated a gradual decrease in leaf palatability of mulberry leaves as their concentration was increased. Significantly the feeding behaviour of G. pyloalis   larvae on botanical treated mulberry leaf was very less at 12.5% in B2 (Datura stramonium) i.e., 29.44% followed by B1 (Artemisia absithium) i.e., 34.92% and B3 (Juglans regia) i.e., 43.33 percent. The highest feeding behaviour was observed in control group i.e., 65.44%.

Adult emergence from treated larvae 
	 The percentage of adult emergence from Glyophodes pyloalis Walker larvae treated with selected botanical extracts have been summarized in table 4 and depicted in figure 4. Adult emergence from treated larvae was reduced in a dose-dependent manner. The lowest emergence was recorded in A. absinthium (16.66% at 12.5%), followed by D. stramonium (26.66%) and J. regia (33.33%), compared to 90.00% in control. 
         Probit analysis of mortality percentage of Glyphodes pyloalis Walker larvae
	The results of probit analysis that were used to estimate the LC50 values and fiducial limits for the mortality of Glyphodes pyloalis Walker larvae at 72 hours of treatment are displayed in table 5.
	The LC50 values of B1 (Artemisia absinthium), B2 (Datura stramonium) and B3 (Juglans regia) were 1.04, 1.43 and 1.54 ml, per 10 ml solution respectively at 72 hours after treatment (HAT), which indicates that B1 (Artemisia absinthium) was the most toxic against Glyphodes pyloalis larvae. The application of 10.4 percent of B1 (Artemisia absinthium) helps to control 50% of the population of Glyphodes pyloalis larvae.

Table 1:	Mortality percentage of Glyphodes pyloalis Walker larvae caused by different botanical combinations at different hours after treatment
	Botanicals
	Treatments
	Duration
	Mean
	Factor mean

	
	
	24 hrs
	48 hrs
	72 hrs
	
	

	B1
(Artemisia absinthium)
	T1 (2.5%)
	6.66
 (2.54)
	10.00
(3.31)
	20.00
(4.58)
	12.22
	C1 : 7.77
(2.68)


C2 : 15.55
(3.97)


C3 : 19.99
(4.50)


C4 : 29.62
(5.46)


C5 : 47.40
(6.92)

	
	T2 (5%)
	13.33
(3.73)
	23.33
(4.91)
	30.00
(5.56)
	22.22
	

	
	T3 (7.5%)
	20.00
(4.58)
	23.33
(4.91)
	33.33
(5.84)
	25.55
	

	
	T4 (10%)
	26.66
(5.23)
	36.66
(6.12)
	50.00
(7.14)
	37.77
	

	
	T5 (12.5%)
	46.66
(6.89)
	56.66
(7.58)
	60.00
(7.81)
	54.44
	

	Sub mean
	22.66
(4.59)
	29.99
(5.36)
	38.66
(6.18)
	30.44
	

	B2
(Datura stramonium)
	T6 (2.5%)
	3.33
(1.77)
	6.66
(2.54)
	10.00
(3.31)
	6.66
	

	
	T7 (5%)
	10.00
(3.31)
	10.00
(3.31)
	20.00
(4.58)
	13.33
	

	
	T8 (7.5%)
	13.33
(3.73)
	13.33
(3.73)
	26.66
(5.23)
	17.77
	

	
	T9 (10%)
	23.33
(4.91)
	26.66
(5.23)
	33.33
(5.84)
	27.77
	

	
	T10 (12.5%)
	36.66
(6.12)
	46.66
(6.89)
	53.33
(7.36)
	45.55
	

	Sub mean
	17.33
(3.96)
	20.66
(4.34)
	28.66
(5.26)
	22.21
	


Contd…
Table 1: contd….
	Botanicals
	Treatments
	Duration
	Mean
	Factor mean

	
	
	24 hrs
	48 hrs
	72 hrs
	
	

	B3
(Juglans regia)
	T11 (2.5%)
	0.00
(1.00)
	6.66
(2.54)
	6.66
(2.54)
	4.44
	

	
	T12 (5%)
	10.00
(3.31)
	10.00
(3.31)
	13.33
(3.73)
	11.11
	

	
	T13 (7.5%)
	13.33
(3.73)
	16.66
(4.16)
	20.00
(4.58)
	16.66
	

	
	T14 (10%)
	16.66
(4.16)
	23.33
(4.91)
	30.00
(5.56)
	23.33
	

	
	T15 (12.5%)
	33.33
(5.84)
	43.33
(6.64)
	50.00
(7.14)
	42.22
	

	Sub mean
	7.99
(3.60)
	19.99
(4.31)
	23.33
(4.71)
	19.55
	

	Mean
	15.99
(4.05)
	23.54
(4.67)
	30.21
(5.38)
	24.06
	

	Control
	T16 (Acetone)
	0.00
	0.00
	0.00
	0.00
	

	C.D (p0.05)

		Botanicals (B)		:	0.257

		Conc. (C) 		:	0.332

		Duration (t) 		:	0.257

		B × C 			:	0.589

		B × t 			:	0.514

		C × t 			:	0.589

		B × C × t 		:	0.846


Values in parenthesis are square root transformed values 


Fig. 1:	Mortality percentage of Glyphodes pyloalis Walker larvae caused by different botanicals at different hours after treatment
	T1-T5 = Artemesia absinthium 		T6-T10 = Datura stramonium
	T11-T15 = Juglans regia 			T16 = Control 

Table 2:	Repellency percentage of Glyphodes pyloalis Walker larvae caused by different botanical extracts at different hours of treatment (2 – 10 hours)
	Botanicals
	Treatments
	Repellency percentage
	Mean 
repellency
	Repellency 
class
	Factor mean

	
	
	2hr
	4hr
	6hr
	8hr
	10hr
	
	
	

	B1
(Artemisia absinthium)
	T1 (2.5%)
	10.00
(3.31)
	10.00
(3.31)
	6.66
(2.54)
	3.33
(1.77)
	0.00
(1.00)
	5.99
	I
	C1 : 3.33 
(2.29)


C2 : 9.32
(2.95)


C3 : 14.81
(3.96)


C4 : 24.21
(4.79)


C5: 29.77 
 (5.39)

	
	T2 (5%)
	16.66
(4.16)
	13.33
(3.73)
	13.33
(3.73)
	10.00
(3.31)
	3.33
(1.77)
	11.33
	I
	

	
	T3 (7.5%)
	20.00
(4.58)
	20.00
(4.58)
	10.00
(3.31)
	10.00
(3.31)
	10.00
(3.31)
	14.00
	I
	

	
	T4 (10%)
	26.66
(5.23)
	26.66
(5.23)
	16.66
(4.16)
	16.66
(4.16)
	6.66
(2.54)
	18.66
	I
	

	
	T5 (12.5%)
	30.00 
(5.56)
	30.00 
(5.56)
	30.00 
(5.56)
	23.33
(4.91)
	13.33
(3.73)
	25.33
	II
	

	B2
(Datura stramonium)
	T6 (2.5%)
	13.33
(3.73)
	13.33
(3.73)
	10.00
(3.31)
	6.66
(2.54)
	3.33
(1.77)
	9.33
	I
	

	
	T7 (5%)
	20.00
(4.58)
	16.66
(4.16)
	10.00
(3.31)
	10.00
(3.31)
	6.66
(2.54)
	12.66
	I
	

	
	T8 (7.5%)
	30.00 
(5.56)
	30.00 
(5.56)
	30.00 
(5.56)
	26.66
(5.23)
	23.33
(4.91)
	23.79
	II
	

	
	T9 (10%)
	43.33
(6.64)
	43.33
(6.64)
	43.33
(6.64)
	36.66
(6.12)
	36.66
(6.12)
	40.66
	III
	

	
	T10 (12.5%)
	46.66
(6.89)
	46.66
(6.89)
	46.66
(6.89)
	46.66
(6.89)
	43.33
(6.64)
	45.99
	III
	



Contd…
	Table 2: contd….
	Botanicals
	Treatments
	Repellency percentage
	Mean 
repellency
	Repellency 
class
	Factor mean

	
	
	2hr
	4hr
	6hr
	8hr
	10hr
	
	
	

	B3
(Juglans regia)
	T11 (2.5%)
	3.33
(1.77)
	3.33
(1.77)
	3.33
(1.77)
	0.00
(1.00)
	0.00
(1.00)
	1.33
	I
	

	
	T12 (5%)
	6.66
(2.54)
	6.66
(2.54)
	3.33
(1.77)
	3.33
(1.77)
	0.00
(1.00)
	3.99
	I
	

	
	T13 (7.5%)
	10.00
(3.31)
	10.00
(3.31)
	6.66
(2.54)
	3.33
(1.77)
	3.33
(1.77)
	6.66
	I
	

	
	T14 (10%)
	20.00
(4.58)
	20.00
(4.58)
	10.00
(3.31)
	10.00
(3.31)
	6.66
(2.54)
	13.33
	I
	

	
	T15 (12.5%)
	30.00 
(5.56)
	20.00
(4.58)
	20.00
(4.58)
	10.00
(3.31)
	10.00
(3.31)
	18.00
	I
	

	Control
	Acetone
	0
	0.00
	0.00
	0.00
	0.00
	0
	0
	

	C.D (p0.05)
	

		Botanicals (B)		:	0.237
	

		Conc. (C) 		:	0.306
	

		Duration (t) 		:	0.306
	

		B × C 			:	0.531
	

		B × t 			:	0.543
	

		C × t 			:	0.612
	

		B × C × t 		:	0.849
	


Values in parenthesis are square root transformed values



Fig. 2:	Repellency percentage of Glyphodes pyloalis Walker larvae caused by different botanical extracts at different hours of treatment (2 – 10 hours)
	T1-T5 = Artemesia absinthium 			T6-T10 = Datura stramonium
	T11-T15 = Juglans regia 				T16 = Control



Table 3:	Leaf palatablity % of treated mulberry leaf by Glyphodes pyloalis Walker larvae (within 10 hours)
	Botanicals


Conc. (%)
	Weight loss (%)

	
	B1
(Artemisia absinthium)
	B2
(Datura stramonium)
	B3
(Juglans regia)
	Factor mean 
(Conc.)

	
	
	
	
	

	
	
	
	
	

	2.5
	52.10
	48.55
	54.10
	51.58

	5
	45.11
	43.997
	51.77
	46.96

	7.5
	42.11
	41.99
	49.66
	44.58

	10
	40.98
	40.1
	48.44
	43.17

	12.5
	34.92
	29.44
	43.33
	35.89

	Control (Acetone)
	65.44
	65.44
	65.44
	65.44

	Factor mean (botanicals)
	43.04
	40.81
	49.46
	

	C.D (p0.05)

		Botanicals (B) 	:	0.651

		Conc. (C) 		:	0.84

		B × C 			:	1.455






Fig. 3: Leaf palatablity % of Glyphodes pyloalis Walker larvae at different concentrations of botanical extracts
	B1 = Artemesia absinthium 			B2 = Datura stramonium
	B3 = Juglans regia 				Control




Table 4:	Emergence percentage of Glyphodes pyloalis Walker larvae treated with different botanical extracts 
	Botanicals


Conc. (%)
	Emergence (%)

	
	B1
(Artemisia absinthium)
	B2
(Datura stramonium)
	B3
(Juglans regia)
	Factor mean 
(Conc.)

	
	
	
	
	

	
	
	
	
	

	2.5
	70.00
(8.42)
	86.66
(9.36)
	86.66
(9.36)
	81.10
(9.04)

	5
	66.66
(8.22)
	70.00
(8.42)
	83.33
(9.00)
	73.33
(8.54)

	7.5
	53.33
(7.36)
	63.33
(7.99)
	70.00
(8.42)
	62.22
(7.92)

	10
	30.00
(5.56)
	50.00
(7.14)
	66.66
(7.58)
	48.88
(6.76)

	12.5
	16.66
(4.16)
	26.66
(5.23)
	33.33
(5.84)
	25.55
(5.08)

	Control (Acetone)
	90.00
	90.00
	90.00
	90.00

	Factor mean (botanicals)
	47.33
(6.74)
	59.33
(7.63)
	67.99
(8.04)
	

	C.D (p 0.05)

		Botanicals (B)		:	0.291

		Conc. (C)		:	0.375

		B × C 			:	0.666


Values in parenthesis are square root transformed values


Fig. 4: Adult emergence % from Glyphodes pyloalis Walker larvae treated with different botanicals
	B1 = Artemesia absinthium 			B2 = Datura stramonium
                            B3 = Juglans regia                                Contro
Table 5:	Relative toxicity of different botanical extracts against Glyphodes pyloalis Walker larvae (at 72 hours after treatment)
	Botanicals
	No. of larvae
used
	Time of exposure
in hrs
	Chi-square
	LC50 
values in
ml/10ml
	Fiducial 
limits

	B1
(Artemisia absinthium)
	10
	72
	0.446
	1.04
	0.43-2.52

	B2
(Datura stramonium)
	10
	72
	0.465
	1.43
	0.65-3.12

	B3
(Juglans regia)
	10
	72
	0.588
	1.54
	0.77-3.09




DISCUSSION
In the present study, all three botanicals exhibited insecticidal activity against Glyphodes pyloalis Walker larvae with varying efficacy. Artemisia absinthium showed the highest mortality (60.00%), followed by Datura stramonium (53.33%) and Juglans regia (50.00%). Mortality increased with exposure duration (72 h) and concentration (12.5%). These findings align with Mihajilov et al. (2014), who reported significant toxicity of A. absinthium in Drosophila melanogaster and Sofi et al. (2022) who observed higher larvicidal activity against Aedes aegypti. This toxicity may be due to -thujone (39.69%), a neurotoxic compound (Derwich et al. (2009) showing dose-dependent effects (Lachenmeier et al., 2010). Efficacy also depends on the solvent and extract concentration, with acetone extracts being more effective than methanol (Abdullah et al., 2021).
Increased mortality by D. stramonium compared to J. regia  and control is consistent with Patil et al. (2024) who reported highest mortality (68.42%) in hibiscus mealybugs at the highest concentration. The effects of J. regia  are parallel to Sadeghnezhad et al. (2020), where walnut hull extract caused dose-dependent mortality in Sitophilus oryzae, which is likely due to juglone, affecting hemolymph physiology in Aphis gossypii (Lv et al.,  2018).
All botanicals exhibited significant repellency, highest in D. stramonium (45.99%), followed by A. absinthium (25.33%) and J. regia  (18.00%) at 12.5% concentration. These results agree with Modarres et al. (2014), Naeem et al. (2023), and Hanif et al. (2016). Repellency in D. stramonium may be due to alkaloids, saponins, tannins, steroids, flavonoids, phenols, and glycosides (Snafi, 2017). Repellency increased with concentration but decreased over time (Yasmin et al.,  2017). Repellency of A. absinthium and J. regia  aligns with Naimi et al. (2022), Thomas et al. (2005), The terpenes present in Artemisia annua extract have the ability to repel insects and have an impact on insect biology by acting as contact toxicants, fumigants, ovicides and antifeedants as revealed by Khosravi et al. (2010), Hasheminia et al. (2011), Deb & Kumar (2019), Oftadeh et al. (2020), and Farzad et al. (2017) who concluded that methanolic Juglans regia leaf extract showed significant mean repellency effect on Culex pipiens. He further reported that the repellency effect goes up with increasing concentration of the extract used.
Significant antifeedant effects were observed in all botanicals, with D. stramonium showing the lowest leaf palatability which is consistent with Haghighian et al. (2008), Shekari et al. (2008), Zapata et al. (2009), Pual & Miranda (2012), and Shahzad et al. (2017). Feeding deterrence increased with concentration (2.5–12.5%) which is in line with Shahzad et al. (2017) and Motevalli-Haghi et al. (2010). Results for A. absinthium and J. regia  corroborate Khosravi et al. (2010), Rusin et al. (2016), and Sadeghnezhad et al. (2020).
Adult emergence was significantly reduced in all treatments, lowest in A. absinthium, supporting Abdullah et al. (2021) and Navya et al. (2020). This may be due to developmental inhibition by methanol and acetone extracts (Khosravi et al., 2011; Abdullah et al.,  2021).
Probit analysis revealed LC50 values of A. absinthium, D. stramonium, and J. regia  as 1.04, 1.43, and 1.54 ml/10 ml, respectively, confirming A. absinthium as the most toxic botanical. These results are consistent with Parveen et al. (2014) and Parveena et al. (2022).
These multifaceted effects including acute toxicity, repellency, antifeedant action and developmental disruption support the inclusion of botanical insecticides in integrated pest management (IPM) programs. The use of such eco-friendly alternatives aligns with the global need to reduce reliance on synthetic pesticides, mitigate resistance development and protect non-target organisms including silkworms and beneficial arthropods.
Overall, the study highlights Artemisia absinthium as the most promising botanical for managing G. pyloalis  under laboratory conditions. However, further validation through field trials, phytochemical profiling and formulation development would be essential steps toward its practical application in sericulture.
CONCLUSION
	 Based on the present research investigations, it is concluded that the extract of Artemisia absinthium, Datura stramonium and Juglans regia are effective in controlling the mulberry pest Glyphodes pyloalis Walker. However, the Artemisia absinthium was found to be the most effective bio-insecticide, exhibiting highest toxic effect and lowest LC50 value i.e., 1.04ml/10ml against Glyphodes pyloalis Walker and it also helps to check the pest population by reducing adult emergence. These findings suggest the application of eco-friendly and locally available botanical extracts as an alternative for managing Glyphodes pyloalis Walker infestation in mulberry cultivation particularly under laboratory conditions. Further field trials are required and investigation of the active phytochemical constituent responsible for the observed insecticidal activity is suggested. 
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