



Studies on Biology and morphometry of an invasive insect pest, black flower thrips, Thrips parvispinus (Karny) in chilli
ABSTRACT
Chilli (Capsicum annuum L.) is an economically important crop, but its productivity is severely affected by thrips, particularly the emerging invasive species Thrips parvispinus. Limited knowledge of its biology and life cycle necessitates detailed studies to support effective management strategies. The studies on biology of an invasive black flower thrips, Thrips parvispinus (Karny) was carried out at Department of Entomology, College of Agriculture, Vijayapur, University of Agricultural Sciences, Dharwad, under prevailing laboratory conditions of 25-30 °C temperature and 75-80 per cent relative humidity from July to November 2023-24. The female black thrips prefers to oviposit on young leaves and flower buds. The incubation period ranged from 3.55 to 5.30 days. first instar larvae were small and whitish in colour. The first instar larval period was 1.74±0.28 days and it was measured 0.56±0.08 mm in length and 0.17±0.01 mm in width. The second instar larvae were more mobile than the first instar larvae and eat voraciously. The second instar larval period was 3.75±0.44 days and it was measured 1.16±0.19 mm length and 0.26±0.02 mm width. Fully grown second instar larva stopped feeding and moulted to prepupa. Average duration of prepupa was 1.16±0.26 days. Prepupa measured 1.15±0.12 mm length and 0.31±0.02 mm width. The pupal period was 2.099±0.25 days. Pupal stage measured 1.29±0.09 mm length and 0.35±0.02 mm width. The total developmental period was 13.43±1.71 days at 25-30 °C. The longevity of females was 8.46±1.06 days and it was measured 1.60±0.20 mm length and 0.42±0.03 mm width. The longevity of males was 6.51±0.70 days and it was measured 1.38±0.11 mm length and 0.38±0.02 mm width. The number of eggs laid per female during her life time ranged from 34-67 with an average of 51.65±7.52 eggs. The total life cycle of black flower thrips at 25-30 °C was ranged from 16-21 days with an average of 19.03±1.25 days. Adults of T. parvispinus mainly colonize on flowers, whereas nymphs found on the under surface of leaves. Nymphs deeply puncture and scrap the chlorophyll from the underside of the leaf and suck the cell sap as a result corresponding portion on upper side of the leaf looks yellowish to reddish brown. Infested leaves are distorted, curled, lightly mottled and streaked. It gives silvered appearance on old leaves. Adults scraping on petals results in brownish streaks. They also feed on pollen, which results in drying and withering of flower ultimately it is responsible for reducing fruit production. A comprehensive understanding of the biology and behaviour of this insect pest will enhance our comprehension of the interactions between the crop and its environment. This knowledge is crucial for devising effective strategies to manage its population as part of an Integrated Pest Management Program.
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INTRODUCTION
Chilli (Capsicum annum L.) is a member of the solanaceae family, a group known for its diverse plant species. The term "Capsicum" originates from the Latin word "Capsa" meaning "box" or "pod" which refers to the hollow nature of the chili fruit. The history of chilli dates back to Christopher Columbus' first voyage, when he came across a plant with fruits that had a spiciness similar to black pepper. He named it "red pepper" due to the red colour of the pods (Heiser, 1976). The fruits known for their pungency, play a crucial role in Indian cuisine, utilized at various stages of ripeness from raw and green to ripe and dried. They are particularly valued for their high content of vitamins, notably vitamin A and C, and are a key ingredient in the creation of curry powders, as well as in the enhancement of sauces, soups, salads, and ketchup. The addition of chili to dishes is known for imparting a rich flavour and aroma (Palanisamy et al., 2023; Priyanka et al., 2024). Capsanthin is a natural pigment found in chillies that is used in preparation of colour jams, jellies and squashes, this is because capsanthin is a natural pigment that is considered safe for consumption, posing no adverse effects on human health (Pandit et al., 2020; Pandi et al., 2024). 
Thrips are economically significant pests that affect a wide range of agricultural crops, including ornamentals, vegetables and fruits in both greenhouse and open field cultivation throughout the world. Certain species transmit plant viruses and are regarded as worst enemies of many crops (Manideep et al., 2025). Thrips feeding can diminish seed production, deform flowers, fruits and damage plant leaves. In warmer regions, several thrips’ species also induce plant galls and cause leaf rolling (Raghavendra et al., 2023). Thrips are generally small insects belonging to order Thysanoptera and the family Thripidae and sub family Thripinae. Among the species of thrips, the major thrips species infesting chilli are Scirtothrips dorsalis (Hood), Thrips parvispinus (Karny) and Frankliniella schultzei (Trybom). Among these latter two species are found in flowers and Scirtothrips dorsalis found on leaves and fruits. Earlier only one major species of thrips i.e., Scirtothrips dorsalis (Hood) was found infesting chilli and causing economic loss but recently an invasive thrips, Thrips parvispinus (Karny) causing serious damage to flowers and fruits of chilli was observed and yield loss up to 100 per cent with 30 to 100 per cent flower drop (Veeranna et al., 2022).

Thrips parvispinus, an emerging pest species of significant quarantine concern, has recently become widespread across South East Asia, posing a threat to agricultural regions. Originally documented from Thailand to Australia (Mound and Collins, 2000), it has been observed infesting various crops globally, including papaya in Hawaii, Gardenia sp. in Greece, and vegetable crops such as Capsicum, green beans, potato, and brinjal (Murai et al., 2009). In India, its presence was initially noted on papaya in Bengaluru by Tyagi et al. (2015). Notably, it has become a major economic threat to chilli production, leading to significant yield losses.
Adult T. parvispinus colonize mainly on flowers and underside of leaves while larvae confine themselves to under surface of the leaves. Both adults and larvae damage plants by rasping and sucking of the plant sap, resulting in deep punctures and scratches on underside of the leaves. Infested undersurface of the leaf turns reddish brown, whereas upper side of such leaf looks yellowish. On floral parts, brownish streaks appear on petals due to scraping by thrips. The damage results in drying and withering of flowers leading to reduced fruit set. Severe infestation affects the growth of the plant as thrips feed on growing portions of the plant and flower drop is also observed in the severely infested fields (Sireesha et al., 2021).
Black flower thrips has recently become a major pest of chilli of increasing global concern. Since knowledge on the biology and life cycle of T. parvispinus is lacking, the present study was conducted to determine some biological parameters. This study would provide useful information for characterizing population processes of the insect. The findings from this study have also aimed at increasing the knowledge and providing basic data for future studies to control the black flower thrips in chilli.
MATERIALS AND METHODS
The study on biology of Thrips parvispinus (Karny) was carried out in the laboratory, Department of Entomology, College of Agriculture, Vijayapura, Karnataka under prevailing laboratory conditions of 25-30 °C temperature and 75-80 per cent relative humidity from July to November 2023-24. Young leaves and flower buds were used throughout the trials. Leaves were exposed to oviposition by adult female thrips which was collected from field and allowed for oviposition after hatching they were allowed to grow and then the adult female and male thrips were identified and released in 1:1 ratio in each Petri plate with fresh leaves and they were allowed for oviposition and that eggs were used for further studies on biology. 
After oviposition, eggs were identified under stereo zoom binocular microscope. The leaves having one to two eggs were transferred on to leaves kept on wet sterile surgical cotton wad in a Petri plate (9 cm diameter) such Petri plates were maintained for recording developmental durations of egg, larva, prepupal/pupal and adults with the help of fine and moistened camel hair brush. Fresh leaves were provided once in three days after removing the old leaves to record the data on the number of eggs laid by each female and the incubation period of the eggs. The number of instars and days taken for completion of each instar was recorded by observing molted or cast-off skin at every six hours interval under stereo zoom binocular microscope with low intensity incident light (to avoid heat). The pupal stages were transferred on to fresh chilli leaves and enclosed in a polythene covers of 20 x 15 cm size. The cut ends of chilli leaves were rolled in wet cotton wad to maintain the freshness of leaf for a longer period. The duration of the adult thrips from emergence till their death was recorded on leaves. Observations were made on all the life stages viz., egg, larval, prepupal/pupal, adult stages (male and female) of thrips. The morphometry of all the stages was recorded through image analyser binocular microscope in 10 X magnification.
Nature of damage 

Adults of T. parvispinus mainly colonize on flowers, whereas nymphs found on the under surface of leaves. Nymphs deeply puncture and scrap the chlorophyll from the underside of the leaf and suck the cell sap as a result corresponding portion on upper side of the leaf looks yellowish to reddish brown. Infested leaves are distorted, curled, lightly mottled and streaked. It gives silvered appearance on old leaves. Adults scraping on petals results in brownish streaks. They also feed on pollen, which results in drying and withering of flower ultimately it is responsible for reducing fruit production. The observed results are in close conformity with results of Sridhar et al. (2021) who reported that, the nymphs are mainly found in leaves and make deep punctures and scrap the green matter and suck the cell sap as a result corresponding portion on upper side of the leaf looks yellowish in colour. Maharijaya et al. (2011) reported that, the adults mainly colonise in flowers and scraping on petals lead to brownish streaks and finally withering of flowers.
RESULTS AND DISCUSSION
The different life stages of the black flower thrips including egg, two larval instars, pre-pupa, pupa and the adult are shown in Fig. 1. Females had saw-like ovipositor to make an incision in plant tissue for egg laying. The female prefers to oviposit on young leaves and flower buds. Eggs were cylindrical and slightly kidney shaped. Newly laid eggs were white in colour and changed to orange as the development continued and eventually reddish eyespot became evident. Since the eggs embedded in leaf tissues, the incubation period derived based on number of larvae emerged out of the eggs. The incubation period ranged from 3.55 to 5.30 days with an average of 4.42±0.43 days (Table 1). Results of the present study are in conformity with the findings of Hutasoit et al. (2017) who reported that, the incubation period of eggs was 4.79±0.90 days. Moreover, Ahmed et al. (2023) reported that, adult female thrips insert their eggs into the leaves, and larvae hatch after four to five days.
There were two larval instars, the first instar larvae were small and whitish in colour. The first instar larval period ranged from 1.24-2.25 days with an average of 1.74±0.28 days (Table 1) and it was measured 0.56±0.08 mm in length and 0.17±0.01 mm in width with a range of 0.41-0.72 mm and 0.15-0.19 mm, respectively (Table 2). The present findings are in line with the findings of Hutasoit et al. (2017) who recorded the first instar nymphs took 1.36±0.12 days. The second instar larvae were more mobile than the first instar larvae and eat voraciously. The green colours of the ingested food were visible on the abdominal integument. The second instar larval period ranged from 2.96-4.54 days with an average of 3.75±0.44 days (Table 1) and it was measured 1.16±0.19 mm length and 0.26±0.02 mm width with a range of 0.87-1.43 mm and 0.23-0.29 mm, respectively (Table 2). These results are in conformity with the findings of Hutasoit et al. (2017) who reported that, the duration of second instar nymph was 3.54±0.13 days. 
Table 1: Life stage duration of black flower thrips, Thrips parvispinus (Karny) on chilli.

	Sl. No.
	Development stage of thrips
	Developmental duration (days)

	
	
	Min.
	Max.
	Mean ± S.D.*

	1
	Egg 
	3.55
	5.30
	4.42±0.43

	2
	1st instar larva
	1.24
	2.25
	1.74±0.28

	3
	2nd instar larva
	2.96
	4.54
	3.75±0.44

	4
	Total larval period
	4.20
	6.79
	5.50±0.66

	5
	Prepupa 
	0.76
	1.54
	1.16±0.26

	6
	Pupa 
	1.64
	2.52
	2.09±0.25

	7
	Total development period 
	10.53
	16.27
	13.43±1.71

	8
	Adult Male
	5.13
	7.89
	6.51±0.71

	9
	Adult Female
	6.52
	10.25
	8.46±1.06

	10
	Fecundity
	34
	67
	51.65±7.52

	11
	Total life cycle 
	16
	21
	19.03±1.25


S.D. – Standard Deviation. *Values are average of 20 observations

Fully grown second instar larva stopped feeding and moulted to prepupa. The prepupa was yellowish in colour, characterized by two pairs of short wing pads (wing buds) reaching almost the third abdominal segment with erect antennae. Average duration of prepupa ranged from 0.76 to 1.54 days with an average of 1.16±0.26 days (Table 1). Prepupa measured 1.15±0.12 mm length and 0.31±0.02 mm width with a range of 0.98-1.31 mm and 0.27-0.35 mm, respectively (Table 2). The present observation is in parity with the earlier findings made by Hutasoit et al. (2017) who reported that, the prepupal duration was 1.08±0.06 days.
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A. Egg       B. I-instar Nymph           C. II- instar nymph       D. Pre-pupa
[image: image5.jpg]


[image: image6.jpg]


[image: image7.jpg]



E. Pupa                   F. Adult male                           G. Adult female
Fig. 1. Life stages of black flower thrips inchilli. (A) Egg stage, (B) 1st instar larva, (C) 2nd instar larva, (D) Pre-pupa, (E) Pupa (F) Adult Male and (G) Adult Female.

Table 2:  Morphometric observations of different stages ofThrips parvispinus (Karny) on chilli.

	Sl. No.
	Stages
	Measurements

	
	
	Length(mm)
	Breadth(mm)

	
	
	Min.
	Max.
	Mean ± S.D.*
	Min.
	Max.
	Mean ± S.D.*

	1
	1st Instar
	0.41
	0.72
	0.56±0.08
	0.15
	0.19
	0.17±0.01

	2
	2nd Instar
	0.87
	1.43
	1.16±0.19
	0.23
	0.29
	0.26±0.02

	3
	Prepupa
	0.98
	1.31
	1.15±0.12
	0.27
	0.35
	0.31±0.02

	4
	Pupa
	1.14
	1.45
	1.29±0.09
	0.32
	0.38
	0.35±0.02

	5
	Adult Male
	1.16
	1.58
	1.38±0.11
	0.33
	0.41
	0.38±0.02

	6
	Adult Female
	1.25
	1.93
	1.60±0.20
	0.37
	0.48
	0.42±0.03


*Values are average of 10 observations

Pupa was sluggish with fully developed wing buds and yellowish in colour. Pupa can be easily recognized by their antennae folded back over head and the wing pads were much longer and reaching almost the sixth abdominal segment. Pupation normally takes place inside the soil, but under laboratory condition the larva pupated on the side of the rearing petri plates. The pupal period ranged from 1.64 to 2.52 days with an average of 2.09±0.25 days (Table 1). Pupal stage measured 1.29±0.09 mm length and 0.35±0.02 mm width with a range of 1.14-1.45 mm and 0.32-0.38 mm, respectively (Table 2).Results of the present study are in conformity with the findings of Hutasoit et al. (2017) who reported that, the pupal duration was 1.96±0.07 days. The total developmental period (incubation period, 1st instar larval period, 2ndinstar larval period, prepupal period and pupal period) ranged from 10.53 to 16.27 days with an average of 13.43±1.71 days (Table 1).The present observation is in parity with the earlier findings made by Hutasoit et al. (2017) who reported that, the developmental period completes in 13.68±0.11 days.
The adult female body was brown in colour, head and thorax lighter than abdomen, legs are yellow and males are smaller than the females and yellowish in colour. Both males and females having seven segmented antennae. The fore and hind wings were fringed and pale in colour. The longevity of females ranged from 6.52-10.25 days with an average of 8.46±1.06 days (Table 1) and it was measured 1.60±0.20 mm length and 0.42±0.03 mm width with a range of 1.25-1.93 mm and 0.37-0.48 mm, respectively (Table 2).The results are in uniformity with the observation noted by Hutasoit et al. (2017) who reported that, the longevity of females was 8.55±0.83 days. Moreover, Johari et al. (2014) reported that, the adult females measured from 1.22-1.46 mm length. The longevity of males ranged from 5.13-7.89 days with an average of 6.51±0.71 days(Table 1) and it was measured 1.38±0.11 mm length and 0.38±0.02 mm width with a range of 1.16-1.58 mm and 0.33-0.41 mm, respectively (Table 2).The results are in conformity with the observation made by Hutasoit et al. (2017) who reported that, the longevity of males was 6.00±1.36 days.  The number of eggs laid per female during her life time ranged from 34-67 with an average of 51.65±7.52 eggs (Table 1). These results are in conformity with the findings of Murai et al. (2010) who recorded that, the mean fecundity was 50, 69 and 56 eggs at 20, 25 and 30°C, respectively. The total life cycle of black flower thrips at 25-30 °C was ranged from 16-21 days with an average of 19.03±1.25 days (Table 1). The present observation is in parity with the earlier findings made byMurai et al. (2010) reported that, the mean generation time was 37.6, 24.8 and 18.8 days at 20, 25 and 30°C, respectively.
Conclusion:
The life cycle of black flower thrips composed of egg, two nymphal instar, pre-pupa, pupa and adult stages. Adult males were light yellowish in colour and smaller in size compared to females whereas, adult females were brownish in colour, head and thorax lighter than abdomen. The forewing was brown colour with pale base. Total life cycle from egg to death of male adult was lesser ranged from 17 to 22 days with a mean of 19.94 ± 1.67 days compared to female adult ranged from 18 to 24 days with a mean of 21.89 ± 1.69 days.
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