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Life history and developmental biology of the pomegranate butterfly, Deudorix (Virachola) isocrates Fabricius in Bhagalpur, Bihar
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ABSTRACT

	The present study investigated the life history, developmental biology, morphometry, ovipositional behaviour, and survival of the pomegranate fruit borer, Deudorix isocrates (Fabricius), under laboratory conditions in Bhagalpur, Bihar. Developmental stages were collected from pomegranate orchards at Bihar Agricultural University, Sabour, and reared at 27 ± 1 °C and approximately 70% relative humidity during 2025. Observations were recorded on egg laying site preference, incubation period, larval instars, prepupal and pupal duration, adult longevity, fecundity, survival, and morphometric characters. Females showed a marked preference for oviposition in the calyx cup region of developing fruits, where 64.68% of the total 358 eggs were deposited. Oviposition also occurred on exposed fruit surfaces, flower buds, and other plant or cage surfaces. Eggs were shiny white, dome-shaped, and measured 1.09 ± 0.01 mm in length and 0.54 ± 0.01 mm in width. The incubation period ranged from 6 to 9 days, with a mean hatchability of 73.33%. Five larval instars were recorded, and the total larval period ranged from 25 to 39 days, with a mean duration of 29.8 ± 1.35 days. The prepupal and pupal periods averaged 2.9 ± 0.18 and 15.1 ± 0.74 days, respectively. Adult females were larger and lived longer than males, with mean longevity of 24.70 ± 3.49 days compared with 18.30 ± 2.79 days in males. Mean fecundity was 34 eggs per female. The complete life cycle ranged from 45 to 68 days, with an average duration of 54.9 ± 2.13 days. These observations provide baseline information on the biology of D. isocrates under laboratory conditions and may support stage-specific pest monitoring in pomegranate. 	Comment by husamalsarhan2021@gmail.com: Check it please 


Keywords: [Pomegranate fruit borer; Deudorix isocrates; biology; ovipositional behaviour; larval instars; life cycle; morphometry; pomegranate pest management]	Comment by husamalsarhan2021@gmail.com: (Fabricius


1. INTRODUCTION 

Pomegranate (Punica granatum L.) is an important commercial fruit crop, but its productivity is seriously declined by the pomegranate fruit borer, Deudorix isocrates (Fabricius), a destructive pest whose larvae bore into developing fruits and feed internally, causing heavy yield and quality losses in the fruit. Previous studies have reported variations in ovipositional behaviour, developmental duration, larval instars, fecundity, and adult longevity under different hosts and environmental conditions. However, detailed information on the agro-climatic conditions of eastern India (Bihar) remains limited. Since knowledge of pest biology is essential for identifying vulnerable stages and planning effective management strategies, the present investigation was undertaken to study the biology, developmental stages, morphometry, and behavioural characteristics of D. isocrates under controlled laboratory conditions. The findings of this study provide a scientific basis for developing timely and stage-specific management practices for sustainable pomegranate cultivation.	Comment by husamalsarhan2021@gmail.com: Descripe the crop and add more clarification about the tree and flower stage with reference	Comment by husamalsarhan2021@gmail.com: (Punica granatum L.)	Comment by husamalsarhan2021@gmail.com: Describe  Deudorix isocrates and add more clarification about the life cycle  stage with reference
	Comment by husamalsarhan2021@gmail.com: Describe the  problem in the research and put the solution with reference

2. material and methods 

2.1 Field collection and establishment of laboratory culture
Different developmental stages of the pomegranate fruit borer, Deudorix isocrates, including eggs, larvae, pupae, and adults, were collected from the pomegranate orchards of the Bihar Agricultural University, Sabour, Bhagalpur. Field scouting was conducted regularly, with an emphasis on flower buds, calyx regions, and developing fruits showing infestation symptoms. Infested fruits and plant parts were carefully collected and transferred to the laboratory in labelled containers to avoid damage and mixing of developmental stages.	Comment by husamalsarhan2021@gmail.com: Mention the time and date although add the pomegranate age , how many tree you used in this research  
2.2 Laboratory rearing conditions
Collected specimens were maintained individually in ventilated rearing containers under controlled laboratory conditions at 27 ± 1°C temperature and approximately 70 per cent relative humidity. Fresh pomegranate fruits and floral buds were provided as food material and replaced regularly to maintain freshness and hygiene. Rearing containers were cleaned periodically to minimize microbial contamination. Each individual was labelled separately and observed daily throughout its developmental period.	Comment by husamalsarhan2021@gmail.com: How many treatment you used mention it, 
And the treatment design also mention it 
2.3 Observations on biology and developmental stages
Freshly emerged adults were maintained in acrylic mating chambers supplied with fresh pomegranate twigs, flowers, and fruits for oviposition. A 10 per cent honey solution soaked in cotton was provided as adult food. Observations were recorded on ovipositional preference, egg distribution, fecundity, incubation period, hatchability, larval instars, larval duration, feeding behaviour, prepupal and pupal duration, pupation sites, adult longevity, and behavioural characteristics. Freshly laid eggs, larvae, prepupae, pupae, and adults were examined under a Leica stereomicroscope for studying morphological and morphometric characteristics. Measurements including egg length and width, larval body length and width, pupal dimensions, adult body length, wingspan, forewing dimensions, and antennal length were recorded using Leica image-analysis software. Daily observations were made to record developmental duration, colour changes, feeding behaviour, and survival of different stages.	Comment by husamalsarhan2021@gmail.com: Describe every observation and measurement along with a reference

3. results and discussion

3.1 Ovipositional preference and egg distribution
Females of Deudorix isocrates showed clear ovipositional preference under laboratory and field conditions. Out of 358 eggs recorded, the maximum oviposition occurred within the calyx cup region of developing fruits (64.68%) (Fig 1), followed by exposed fruit surfaces (23.12%), flower buds (7.79%) (Fig 2), and non-fruit structures such as pedicels, leaves, nearby plant parts, and cage walls (4.42%) (Fig 3). Eggs were laid singly (Fig 3 and 4), in pairs (Fig 2), and occasionally in clusters of 15–25 eggs (Fig 1), mainly in the calyx region. The preference for the calyx cup indicated selective oviposition behaviour providing shelter, favourable microclimate, and immediate food access for neonate larvae. Similar findings were reported by Patil (2022), Bharti et al. (2021), and Kumar et al. (2017). Variation in oviposition sites among hosts was also documented by Chhetry et al. (2015) and Mohi-Ud-Din et al. (2015), although preference for protected fruit regions remained consistent.	Comment by husamalsarhan2021@gmail.com: check the number 	Comment by husamalsarhan2021@gmail.com: check the number	Comment by husamalsarhan2021@gmail.com: by Chhetry et al. (2015) and Mohi-Ud-Din et al. (2015), Kumar et al. (2017). Bharti et al. (2021), Patil (2022), 
	Comment by husamalsarhan2021@gmail.com: Discuss the result of why

3.2 Egg stage

Freshly laid eggs were shiny white, slightly dome-shaped, circular to oval, and possessed distinct reticulate chorionic sculpturing with a centrally located micropyle (Fig 4). Egg diameter ranged from 0.13–0.17 mm with a mean of 0.154 ± 0.004 mm. Mean egg length and width measured 1.09 ± 0.01 mm and 0.54 ± 0.01 mm, respectively. The incubation period ranged from 6–9 days with a mean of 7.10 ± 0.31 days, while hatchability ranged from 66.66–80.00% with a mean of 73.33%. Egg colour gradually changed from translucent white to creamy white and darker shades before hatching. The larval head capsule became visible through the chorion prior to emergence. A few eggs failed to hatch because of parasitism, fungal infection, or absence of embryonic development. The incubation period closely agreed with Kumar et al. (2017), whereas Kaushal et al. (2021), Tiwari et al. (2007), and Chhetry et al. (2015) reported slightly longer durations, indicating the influence of host plant, temperature, and geographical conditions on embryonic development.	Comment by husamalsarhan2021@gmail.com: Check the number and mention it in the table, or how you get that number	Comment by husamalsarhan2021@gmail.com: . Mean egg measured length 1.09 ± 0.01 mm and width 0.54 ± 0.01 mm table 2	Comment by husamalsarhan2021@gmail.com: Table 1	Comment by husamalsarhan2021@gmail.com: Check it and explain that	Comment by husamalsarhan2021@gmail.com: Tiwari et al. (2007), Chhetry et al. (2015), Kumar et al. (2017), and Kaushal et al. (2021) 

3.3 Unfertilized eggs and fecundity

A small proportion of malformed and non-viable eggs was observed under laboratory conditions (Fig 5). These eggs were flattened, elongated, weakly attached, and lacked proper chorionic symmetry. The chorion appeared thinner and less shiny, and no embryonic development occurred throughout incubation. Such eggs were mainly produced by unmated females. Mean fecundity was 34 eggs per female. The occurrence of unfertilized eggs highlighted the importance of successful mating for reproduction. Similar observations were reported by Mallikarjun and Pal (2018). The fecundity observed in the present study exceeded the values reported by Mallikarjun and Pal (2018) and Tiwari et al. (2007), probably due to favourable laboratory conditions and inclusion of unfertilized eggs in total counts.

3.4 Larval development

Five larval instars were observed, with the total larval period ranging from 25–39 days and averaging 29.8 ± 1.35 days, representing the longest developmental stage (Table 1 and 2). Progressive increases in body size, pigmentation, head capsule width, and feeding intensity were observed in successive instars.	Comment by husamalsarhan2021@gmail.com: Mention how you got this number and explain 

3.4.1 First instar

Newly hatched larvae were creamy white with a black head capsule and terminal abdominal segment (Fig 6). Mean body length and width measured 2.44 ± 0.16 mm and 0.69 ± 0.04 mm, respectively. Larvae initially fed on floral tissues before entering fruits. The duration ranged from 4–7 days with a mean of 4.7 ± 0.33 days. Similar observations were reported by Kumar et al. (2017) and Bhut et al. (2013).	Comment by husamalsarhan2021@gmail.com: body length measured 2.44 ± 0.16 mm and width 0.69 ± 0.04 mm, table 2	Comment by husamalsarhan2021@gmail.com: mention to the table 1	Comment by husamalsarhan2021@gmail.com: Bhut et al. (2013) and Kumar et al. (2017) 

3.4.2 Second instar

Second instar larvae became pale brown with prominent dorsal patches (Fig 7). Mean body length and width increased to 6.63 ± 0.19 mm and 1.93 ± 0.09 mm, respectively. Feeding intensity increased with enlargement of fruit entry holes. The duration ranged from 6–8 days with a mean of 6.5 ± 0.27 days. Comparable observations were reported by Bhut et al. (2013) and Mohi-Ud-Din et al. (2015).	Comment by husamalsarhan2021@gmail.com: Mean body length 6.63 ± 0.19 mm and width increased to  1.93 ± 0.09 mm, table 2	Comment by husamalsarhan2021@gmail.com: Table 1

3.4.3 Third instar
	Comment by husamalsarhan2021@gmail.com: deleted
Third instar larvae were robust and reddish brown with yellowish abdominal spots, and a flattened posterior segment (Fig 8). Mean body length and width measured 11.78 ± 0.29 mm and 3.40 ± 0.05 mm, respectively. Larvae penetrated deeper into fruit tissues, and the stage lasted 6–9 days with a mean of 6.9 ± 0.41 days. Head capsule width was 1.26 mm. Similar findings were documented by Bhut et al. (2013) and Kaushal et al. (2021).	Comment by husamalsarhan2021@gmail.com: The Mean body measured the  length 11.78 ± 0.29 mm and width and 3.40 ± 0.05 mm (table 2)	Comment by husamalsarhan2021@gmail.com: Table 1

3.4.4 Fourth instar

Fourth instar larvae became dark reddish brown with thickened integument and dense setae (Fig 9). Feeding became highly voracious, with heavy frass expulsion through bore holes (Fig 10). Mean body length and width were 17.71 ± 0.19 mm and 5.38 ± 0.14 mm, respectively. The duration ranged from 5–8 days with a mean of 6.3 ± 0.42 days. Head capsule width was 1.68 mm. Similar observations were reported by Patil (2022) and Bhut et al. (2013).	Comment by husamalsarhan2021@gmail.com: The Mean body length 17.71 ± 0.19 mm and width were 5.38 ± 0.14 mm (table 2)	Comment by husamalsarhan2021@gmail.com: Table 1	Comment by husamalsarhan2021@gmail.com: Check it how you measure it  	Comment by husamalsarhan2021@gmail.com: by Bhut et al. (2013) and.Patil (2022) 


3.4.5 Fifth instar

The fifth instar represented the final and most destructive feeding stage. Larvae were deep reddish brown with pale abdominal patches and heavily thickened integument (Fig 11). Mean body length and width measured 23.07 ± 0.48 mm and 6.59 ± 0.21 mm, respectively. The duration ranged from 4–7 days with a mean of 5.4 ± 0.34 days. Head capsule width was 1.92 mm. Progressive increase in head capsule width followed Dyar’s rule. Comparable observations were reported by Bharti et al. (2021), Latif et al. (2022), and Khan (2016). Overall larval development agreed with Bharti et al. (2021), Chhetry et al. (2015), and Latif et al. (2022), whereas Kaushal et al. (2021) and Khan (2016) reported variable durations, indicating the influence of host plant and environmental conditions on larval biology.	Comment by husamalsarhan2021@gmail.com: the Mean body measured length 23.07 ± 0.48 mm and width 6.59 ± 0.21 mm (table 2)	Comment by husamalsarhan2021@gmail.com: table 1	Comment by husamalsarhan2021@gmail.com: check it and explain	Comment by husamalsarhan2021@gmail.com: by Khan (2016), .Bharti et al. (2021) and  Latif et al. (2022).	Comment by husamalsarhan2021@gmail.com: Chhetry et al. (2015) ,Bharti et al. (2021), and Latif et al. (2022)

3.1.5 Prepupal stage	Comment by husamalsarhan2021@gmail.com: 3.5 Prepupal stage


Fully grown larvae entered a quiescent prepupal stage characterized by body contraction, dark bluish dorsal colouration, and dirty white ventral surface (Fig 12). Mean body length and width measured 16.53 ± 0.47 mm and 7.17 ± 0.21 mm, respectively. The prepupal period ranged from 2–4 days with a mean of 2.9 ± 0.18 days and survival of 75%. The reduction in body size reflected physiological reorganization before metamorphosis. Similar prepupal durations were reported by Bhut et al. (2013), Kumar et al. (2017), and Tiwari et al. (2007).	Comment by husamalsarhan2021@gmail.com: The Mean body length is 16.53 ± 0.47 mm and width 7.17 ± 0.21 mm, as measured in the table 2	Comment by husamalsarhan2021@gmail.com: Table 1	Comment by husamalsarhan2021@gmail.com: Check it 	Comment by husamalsarhan2021@gmail.com: Tiwari et al. (2007), Bhut et al. (2013) and  Kumar et al. (2017),

3.1.6 Pupal stage	Comment by husamalsarhan2021@gmail.com: 3. 6 Pupal stage


Pupation mainly occurred inside damaged fruits, feeding tunnels, and calyx cups. The pupa was obtect, adecticous, and non-feeding, gradually changing from light greenish to dark brown before adult emergence (Fig 13). Mean pupal length and width measured 14.25 ± 0.33 mm and 6.49 ± 0.22 mm, respectively. The pupal period ranged from 12–19 days with a mean of 15.1 ± 0.74 days and survival of 90%. Concealed pupation provided protection from environmental stress and natural enemies. Similar pupation behaviour and pupal durations were reported by Patil (2022), Chhetry et al. (2015), Kaushal et al. (2021), and Latif et al. (2022).	Comment by husamalsarhan2021@gmail.com: The Mean pupal length 14.25 ± 0.33 mm and width 6.49 ± 0.22 mm as measured in table 2	Comment by husamalsarhan2021@gmail.com: Table 1	Comment by husamalsarhan2021@gmail.com: Check it and how you measure it 	Comment by husamalsarhan2021@gmail.com:  Chhetry et al. (2015), Kaushal et al. (2021), Patil (2022), and Latif et al. (2022).


3.1.7 Adult morphometry and longevity	Comment by husamalsarhan2021@gmail.com: 3.7 Adult morphometry and longevity


Adults exhibited pronounced sexual dimorphism (Fig 14 and Fig 15). Females were larger and more robust than males. Female body length ranged from 18.85–30.38 mm with a mean of 24.80 ± 1.69 mm, while wingspan ranged from 34.38–40.77 mm averaging 37.69 ± 1.13 mm. antennal length ranged from 7.73-8.52 mm averaging 8.02 ± 0.14 mm. Male body length ranged from 15.75–24.90 mm with an average of 21.22 ± 1.53 mm, wingspan ranged from 31.69–38.15 mm averaging 34.26 ± 1.17 mm, antennal length ranged from 8.36-9.43 mm averaging 8.93 ± 0.22 mm. Females possessed broader wings, orange forewing patches, and a well-developed ovipositor, whereas males showed bluish forewing coloration. Female longevity ranged from 11–53 days with an average of 24.70 ± 3.49 days, while males survived for 9–31 days with an average of 18.30 ± 2.79 days. The larger female body size was likely associated with reproductive investment and egg production. Similar sexual dimorphism was reported by Bharti et al. (2021) and Khan (2016). Female longevity recorded in the present study exceeded earlier reports by Kumar et al. (2017), Tiwari et al. (2007), and Latif et al. (2022), probably due to favourable laboratory conditions that minimized environmental stress.	Comment by husamalsarhan2021@gmail.com: Table 2	Comment by husamalsarhan2021@gmail.com: Table 1	Comment by husamalsarhan2021@gmail.com: by Khan (2016). and Bharti et al. (2021)  	Comment by husamalsarhan2021@gmail.com: Tiwari et al. (2007), Kumar et al. (2017), and Latif et al. (2022),

3.1.8 Behavioural observations prior to oviposition	Comment by husamalsarhan2021@gmail.com: 3.8 Behavioural observations prior to oviposition


Adults showed a distinct behavioural sequence before oviposition. Newly emerged butterflies remained inactive for 5–10 minutes for wing expansion and hardening, followed by walking, short flights, wing fluttering, basking, and searching for suitable oviposition sites. Oviposition commenced 6–8 days after adult emergence. The organised behavioural sequence indicated a regulated reproductive strategy favouring careful oviposition site selection. Similar observations were reported by Mallikarjun and Pal (2018) and Mohi-Ud-Din et al. (2015).	Comment by husamalsarhan2021@gmail.com: Explain that with table or diagram or chart or picture if an think 	Comment by husamalsarhan2021@gmail.com:  Mohi-Ud-Din et al. (2015). and Mallikarjun and Pal (2018)


3.1.9 Total developmental period and ecological significance	Comment by husamalsarhan2021@gmail.com: 3.9 Total developmental period and ecological significance

The complete life cycle ranged from 45–68 days with a mean duration of 54.9 ± 2.13 days (Table 1 and 2). The prolonged larval period, concealed feeding habit, and protected pupation behaviour contributed significantly to the pest status of the insect. The present findings agreed with Bharti et al. (2021), Kumar et al. (2017), Kaushal et al. (2021), and Latif et al. (2022), confirming considerable developmental differences under different agro-climatic conditions. Preference for oviposition within the calyx region and concealed larval feeding emphasized the importance of early monitoring and timely management interventions. Early larval instars appeared to be the most vulnerable stages for effective pest management, whereas concealed pupation reduced the effectiveness of contact insecticides during later developmental stages.	Comment by husamalsarhan2021@gmail.com: Kumar et al. (2017), Bharti et al. (2021), Kaushal et al. (2021), and Latif et al. (2022),	Comment by husamalsarhan2021@gmail.com: Add reference 

Table 1. Duration of different developmental stages of Deudorix Isocrates	Comment by husamalsarhan2021@gmail.com: In the year 2025

	Sl.no
	Life stage
	Periods (Days)

	
	
	Range
	Mean ± SE

	1
	Incubation period
	6-9
	7.10 ± 0.31

	2
	Instars

	
	1st instar
	4-7
	4.7 ± 0.33

	
	2nd instar
	6-8
	6.5 ± 0.27

	
	3rd instar
	6-9
	6.9 ± 0.41

	
	4th instar
	5-8
	6.3 ± 0.42

	
	5th instar
	4-7
	5.4 ± 0.34

	
	Total larval period
	25 -39
	29.8 ± 1.35

	3
	Prepupal period
	2-4
	2.9 ± 0.18

	4
	Pupal period
	12-19
	15.1 ± 0.74

	5
	Total development period
	45- 68
	54.9 ± 2.13

	6
	Adult longevity

	
	Male
	9 - 31
	18.30 ± 2.79 

	
	Female
	11-53
	24.70 ± 3.49


*Values are averages of 10 observations, SE= Standard Error.

Table 2. Morphometrics of different developmental stages of Deudorix Isocrates	Comment by husamalsarhan2021@gmail.com: In the year 2025

	Sl.no
	Life stage
	Length           Range (mm)
	Length (mm)
(Mean ± SE)
	Width
Range (mm)
	Width (mm)
(Mean ± SE)

	1
	Egg
	1.02 - 1.13
	1.09 ± 0.01
	0.46 - 0.71
	0.54 ± 0.01**

	2
	Larva
	
	
	
	

	
	1st instar
	1.79 – 3.26
	2.44 ± 0.16
	0.49 – 0.89
	0.69 ± 0.04

	
	2nd instar
	5.82 – 7.97
	6.63 ± 0.19
	1.42 – 2.45
	1.93 ± 0.09

	
	3rd instar
	10.55 – 13.97
	11.78 ± 0.29
	3.22 – 3.67
	3.40 ± 0.05

	
	4th instar
	16.81 – 18.86
	17.71 ± 0.19
	4.87 – 6.05
	5.38 ± 0.14

	
	5th instar
	20.26 – 25.88
	23.07 ± 0.48
	5.24 – 7.29
	6.59 ± 0.21

	3
	Prepupa
	14.20 – 17.99
	16.53 ± 0.47
	5.78 – 7.85
	7.17 ± 0.21

	4
	Pupa
	12.68 - 15.99
	14.25 ± 0.33
	5.54 - 7.67
	6.49 ± 0.22

	5
	Adult
	Body length 
	Wingspan 

	
	Male
	15.75 – 24.90
	21.22 ± 1.53
	31.69 - 38.15
	34.26 ± 1.17*

	
	Female
	18.85 - 30.38
	24.80 ± 1.69
	34.38 – 40.77
	37.69 ± 1.13*

	6
	
	Forewing length
	Forewing width

	
	Male
	13.64 – 19.02
	15.99 ± 0.98
	9.85 – 12.30
	11.35 ± 0.48

	
	Female
	16.39 – 19.62
	17.69 ± 0.58
	10.91 – 14.39
	13.16 ± 0.64

	7
	
	Antennal length

	
	Male
	8.36 – 9.43
	8.93 ± 0.22

	
	Female
	7.73 – 8.52
	8.02 ± 0.14


* Width with expanded wings, ** diameter of egg, Values are averages of 10 observations, SE= Standard Error.












[image: ]	Comment by husamalsarhan2021@gmail.com: I prefer to add a clear picture and a good quality

4. Conclusion

The study documented the developmental biology, morphometry, ovipositional behaviour, and life cycle of Deudorix isocrates under controlled laboratory conditions at Bhagalpur, Bihar. Females showed a distinct preference for laying eggs in the calyx cup region of developing pomegranate fruits, indicating that this site may be important for early infestation establishment. The insect completed five larval instars, and the larval stage formed the longest part of the developmental period. The concealed feeding habit of larvae and pupation within damaged fruits, feeding tunnels, or calyx regions may contribute to the persistence of this pest in pomegranate orchards. The complete life cycle ranged from 45 to 68 days, with a mean duration of 54.9 ± 2.13 days. Adult females were larger and had longer longevity than males, and a mean fecundity of 34 eggs per female was recorded. The results provide useful baseline information on the life history of D. isocrates in the study region. The findings also indicate that monitoring of egg laying and early larval stages may be important for improving the timing of pest management interventions in pomegranate cultivation.	Comment by husamalsarhan2021@gmail.com: This sentence is important for the farmer mention it in the abstract, introduction, materials and methods, and use it for pest management in the pomegranate crop and other fruit crops, although add that the objective for this study is to detect the life stage for use in pest management
Limitations
This study was conducted under controlled laboratory conditions at 27 ± 1 °C and approximately 70% relative humidity; therefore, the results may not fully represent development, survival, or behaviour under variable field conditions. The observations were based on laboratory-reared individuals collected from pomegranate orchards in a single location, and seasonal or multi-location variation was not assessed. The study mainly used descriptive statistics, and no comparative treatment, host, temperature, or humidity experiment was included. Although developmental duration, morphometry, fecundity, and survival were recorded, the sample size and replication details require clearer presentation. The pest-management implications should therefore be interpreted cautiously and treated as baseline information rather than direct field recommendations. Further field-based and replicated studies across seasons and agro-climatic conditions are needed to validate the developmental patterns and ovipositional behaviour observed in this investigation.
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Life stages of pomegranate butterfly Deudorix isocrates.
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