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Life Cycle and Morphometric Characteristics of Blue Butterfly (Lampides boeticus L.) in Cowpea

ABSTRACT

Cowpea (Vigna unguiculata L.) is a multipurpose pulse crop, serving as a protein source for the major population. Numerous factors, both living and non-living, influence the production, quality, and yield of cowpeas. These include abiotic stress like heat and water scarcity, along with challenges posed by pests and diseases. The blue butterfly (Lampides boeticus L.) has emerged as a major pest in India, particularly affecting crops like cowpea, sunn hemp and other pulses. Limited research exists on the identification and life stages of this pest in Gangetic planes makes it hard to manage. This study aimed to fulfill these gaps by investigating the life cycle and morphometrics characteristics of Lampides boeticus L. The results showed that the blue butterfly exhibited sexual dimorphism where female is dark brown and blue coloured on their dorsal surface and obscure white marginal crescents on hind wings, abdomen longer and broader at the tip, whereas male have a violet blue colouration on their dorsal surface and two dorsal spots on hind wings and the mean duration of egg, larval, pre-pupal and pupal stages were 2.40 ± 0.50, 10.00 ± 0.89, 1.33 ± 0.26 and 5.48 ± 1.08 days, respectively. Adult males and females survived for 7.60 ± 1.06 and 8.80 ± 1.23 days. Morphometric study of different stages of this butterfly showed that eggs were 0.83± 0.17 mm in diameter, larvae (different instars) varied from 3.49± 0.02 mm to 14.75± 2.58 mm in length and 0.95± 0.43 mm to 4.32±1.92 mm in width. The pupal dimensions were 8.54± 1.77 and 3.35± 0.89 mm in size. The adult male and female butterfly measured 12.01± 1.81 mm and 11.80 ± 1.31mm in length and 1.94± 0.85 mm and 1.94±0.88 mm in width, having wing span of 28.33± 0.07 mm, and 29.96± 0.38, mm respectively. 
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INTRODUCTION
India is the biggest pulse importer (15 %), consumer (27 %), producer (26 %) (Sunitha et al.,2024), in the world, sharing 36 % in area. Cowpea (Vigna unguiculata L.) is considered as poor's men's protein source and one of the ancient human food sources since Neolithic times. Its origin is central Africa and it belongs to the Fabaceae family. Cowpea is also known by many names such as 'Jhudunga', 'Alasande', 'Lobhia', 'Bura'. Cowpeas are planted as both Kharif and Rabi crop where numerous factors influence the quality and quantity of cowpeas. Pests, leading to significant production setbacks and up to 60 % yield losses (Das et al.,2022) and (Jaisal et al.,2010). The larva of L. boeticus is responsible for a yield loss of 25-40 % (Demis and Yenewa, 2022) in this crop. L. boeticus exhibits sexual dimorphism (Kumar et al.,2010), (Manisha et al.,2020) and (Miah et al.,2015); females have dark brown and blue dorsal surfaces and a white band on hind wings. Males are violet-blue in colour with two normal spots on their hind wings, having a round shape marking with small tails emerging from the tip of the lower cubital branch. Keeping these in mind present study was conducted for life cycle and morphometric characteristics of blue butterfly.
MATERIALS AND METHODS
Studies on life cycle and morphometrics of blue butterfly (Lampides boeticus) were conducted in the laboratory, Department of Entomology, Bihar Agricultural College, Sabour, Bhagalpur For the study of the life cycle adult butterflies (Lampides boeticus L.) were captured from cowpea fields and then reared in mating cages (30 cm3) lined with a fine muslin cloth to facilitate egg laying. Fresh cowpea plants were provided as oviposition substrates. Eggs laid on that plants were collected carefully on daily basis using a fine camel hair brush to avoid any damage and transferred to Petri dishes (9 cm diameter) lined with moistened filter paper to maintain humidity. The eggs were observed at 6-hour intervals using a stereomicroscope to determine the exact time of hatching and the hatching period was recorded. After hatching, the larvae were placed individually on fresh cowpea leaves in a transparent glass container to ensure a consistent and uncontaminated food source. The development of the larvae was monitored on daily basis and the duration of each instar stage were recorded accordingly. The first instar larva was considered to have emerged once it had completely shed its egg chorion and started feeding. Each instar stage was identified based on distinct morphological characteristics, such as body size, coloration, and head capsule width. For investigating the life span of adults, the adults were reared from larvae collected from cowpea plants, and upon the emergence, newly emerged adults were sorted as male and female on basis of morphological characteristics, primarily the coloration of the dorsal side. Each butterfly was individually kept in a transparent, ventilated acrylic container (15 cm3) to ensure isolated conditions with a diet of 10 % honey solution absorbed on cotton balls, which were replaced daily. The date of emergence and the date of death for each individual were recorded. Data were collected for a sample size of ten males and females to ensure statistical reliability. 
The morphometric study of Lampides boeticus was performed at each stage of life. The eggs (sample size of 10 eggs; individually) were placed on a clean slide under a stereo-zoom-microscope with an attached digital camera of Leica make and S9i model. High-resolution images of each egg were captured at a standardized magnification. These images were then analyzed to measure the length and width with precision. Calibration of the microscope and software was performed using a micrometer scale to ensure the accuracy of measurements. For each egg, the longest and widest dimensions were recorded. After the identification of larvae on the basis of shape, colour and general characteristics of ten individuals of each instar were observed with the help of stereo-zoom binocular microscope. The length, width and head capsule size of first, second and third instars larvae was measured multiple times to ensure accuracy. Followed by ten individuals of pupa and male and female adults were observed visually and then by using a scale with mm precision, the length of the pupa was measured from the tip of the head to the posterior end, while the width was measured at the widest point. Wing expansion of ten adults of both sexes were observed. The length from the tip of the head to the tip of the abdomen and width was also recorded. To ensure accuracy, each measurement was taken three times, and the average value was recorded. 
RESULTS AND DISCUSSIONS
The life cycle of blue butterfly was recorded for different stages (Table 1) viz; incubation period, larval period (instar period), pre-pupal, and pupal period. Female laid eggs singly which were disc shaped and pale green in colour. Incubation period of egg was found 2.40 ± 1.14 days within a range of 2-3 days as advocated with the observations made by Vijayachander and Arivudainambi,2007 i.e. 3.20± 0.20 days on green gram.

Total larval period was 10.00±2.00. Larval stage of blue butterfly included four instars. The first instar larvae were pale greenish with shiny olive- coloured tinge on the first and last segments. There were dense hairs on the body. The first instar larval period was 2.23± 1.01days which varied from 2-3 days. The second instar larva was light green with hairs and the larval period varied from 2-3 days with a mean duration of 2.28± 1.00 days. The third instar larva was 2.38± 1.06 with 2-3days range and it was pea green in colour. The fourth instar larval period was 4.68± 1.06 with a range of 4-5 days. Fourth instar larva was sluggish and pea green in colour. The pre-pupal was light green and period ranged from 1-2 days with mean duration of 1.33± 0.59 days. Pupal period ranged from 5-7 days with mean duration of 5.48± 2.41days. Pupa turned into brown in colour before adult emergence. The result was also supported by findings of Sunitha et al. (2024), where the total larval developmental period ranged in between 11 to 12 days. Adult longevity revealed that the male blue butterfly lived for 6-8 days long with mean duration of 7.60± 2.37 while female lived 9-10 days long with mean duration of 8.80± 2.76 days. Verma et al. (2020) reported that the male and female showed a mean longevity of 8.0 days and 9.5 days, respectively. Total life cycle ranged between 20 to 23 days with a mean duration of 21.40± 2.37 days which are in close to the findings of Palem et al. (2015) which is 15-22 days. 
Morphometric study (Table 2) on egg, larval instar, pupa and adult of the L. boeticus showed that the diameter of egg 0.83±0.17 mm which was similar to the findings of Vijaychander and Arivudainambi (2007) i.e. 0.57±0.003 mm. The body length of different instars from first instar to fourth instar larvae ranged from 3.49±0.02 mm, 6.69±0.09 mm, 13.56±2.04 mm and 14.75±2.58 mm, respectively. The average width of each instar larval body measured from 0.96±0.43 mm, 1.82±0.81 mm, 3.36± 1.50 mm and 4.32±1.92 mm for the first, second, third, and fourth instar, respectively. The length of head capsule of first instar to fourth instars larvae varied from 0.16±0.75 mm,0.35±0.01mm, 0.93±0.42 mm and 1.12± 0.51 mm, respectively and width of head capsule ranged with an average of 0.48±0.02 mm for first instar, 0.50±0.22 mm for second instar, 1.02±0.45 mm for third instar and 1.30±0.51 mm for fourth instar. Vijaychander and Arivudainambi (2007) found similar result. Sontakke (2008) also reported that head capsules increased progressively from 1st instar to the 4th instar. The length of pupa was found 8.54± 3.77 mm while width was 3.35±0.89 mm is justified by the findings of Vijaychander and Arivudainambi (2007). The body size of adult female varied with an average of 11.80± 3.31 mm in length and 1.94±0.88 mm in width while male adult varied from 12.01 ±2.81 mm in length to 1.94±0.85 mm in width. Wing span of female adult was found to be 29.96±0.38 mm while in male it was 28.33± 0.07 mm (Fig 1), the results are in conformity with the findings of Manisha et al. (2005), Vijaychander and Arivudainambi (2007) and Vinithashri et al. (2021).
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	Fig 1: Morphometrics images of Blue Butterfly


      Table 1: Life cycle of L. boeticus under laboratory condition on cowpea
	Particular
	Mean ± SE (Days)
	Range (Days)

	Egg period (Incubation period)
	2.40 ± 0.50
	2-3

	Larval period
	10.00 ± 0.89
	10-11

	1st instar
	2.23 ± 0.45
	2-3

	2nd instar
	2.28 ± 0.45
	2-3

	3rd instar
	2.38 ± 0.47
	2-3

	4th instar
	4.68 ± 0.47
	4-5

	Pre pupal period
	1.33 ± 0.26
	1-2

	Pupal period
	5.48 ± 1.08
	5-6

	Total life cycle
	21.40 ± 1.06
	20-23

	Adult longevity

	Male
	7.60 ± 1.06
	6-8

	Female
	8.80 ± 1.23
	9-10


Table 2: Morphometrics of different life stages of Lampidus boeticus L.
	Life Stages
	Diameter (mm)

	Egg
	0.83 ±0.17

	Larva
	Body Size
	Head capsule
	Wingspan (mm) Mean ± SE

	
	Length(mm)
*Mean ± SE
	Width(mm) Mean ± SE
	Length(mm) Mean ± SE
	Width(mm) Mean ± SE
	

	1st instar
	3.49 ±0.02
	0.95 ± 0.43
	0.16 ±0.75
	0.48 ±0.02
	--

	2nd instar
	6.69 ±0.09
	1.82 ±0.81
	0.35 ±0.01
	0.50 ±0.22
	--

	3rd instar
	13.56 ±2.04
	3.36 ±1.50
	0.93 ±0.42
	1.02 ±0.45
	--

	4th instar
	14.75 ±2.58
	4.32 ±1.92
	1.12 ±0.51
	1.30 ±0.51
	--

	Pupa
	8.54 ±3.77
	3.35 ±0.89
	--
	--
	--

	Adult

	Female
	11.80 ± 1.31
	1.94 ±0.88
	--
	--
	29.96 ±0.38

	Male
	12.01 ±1.81
	1.94 ±0.85
	--
	--
	28.33 ±0.07


CONCLUSION

In India, the blue butterfly is known to attack crops like sun  hemp, cowpea, red gram, green gram and black gram. Lampides boeticus develops as a major pest on cowpea. Its life cycle ranged from 20-23 days. Male blue butterflies lived for 6-8 days long while female lived for 9-10 days. Lampides boeticus requires immense attention to prepare the management strategy against it. 


FUTURE SCOPE OF THE STUDY


Previously the Blue butterfly was a minor pest, but now it is emerging as a major pest therefore there is a need to study its associated parasitoids and predators under field and further their mass multiplication under laboratory condition and their release in the field to manage this pest.

Management of Blue butterfly through ecological approaches needed in future. Since now it is emerging as a major pest therefore its molecular characterization needed in future for detail study.
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