


Studies on bio-ecologyof thrips, Microcephalothrips abdominalis (Crawford) on Benztall, variety of Marigold under laboratory condition



ABSTRACT
The bio-ecology of thrips, Microcephalothrips abdominalis (Crawford) was conducted on marigold leaves of var. Benztall, under laboratory conditions during January- February 2021 at COH, Bengaluru at 26 ± 2.00℃ and 70 ± 5 per cent R.H. The thrips species were identified as Microcephalothrips abdominalis (Crawford) infesting marigold. The results indicate that the total life cycle of M. abdominalis was 16.98 ± 3.07days.Eggs appeared in bean shaped with whitish tinge and the average duration of egg, instar-1, instar-2, pre-pupa, pupa and adult thrips was observed as 1.95 ± 0.41, 2.60 ± 0.41, 3.98 ± 0.97, 1.38 ± 0.53, 1.97 ± 0.29 and 5.10 ± 0.46days respectively. The average length of adult thrips was 0.96 ± 0.04 in males and 1.13 ± 0.04 in females. 
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Introduction
	Marigold (Tagetes sp.) is a native of Mexico and South America and belongs to the family Asteraceae. In India, the African Marigold (Tagetes erecta)and French marigold (Tagetes patula) are grown commercially for adorning garlands, performing religious offerings, decoration and bedding purposes (Netam,2017). African marigold plants grow up to three feet in height and are yellow to orange in their colour. African flora takes longer than French types to flower (Dixit et al., 2013).In India they are primarily cultivated in Karnataka, Maharashtra, Gujarat, Andhra Pradesh, Tamil Nadu, Madhya Pradesh, and Haryana. The estimated area under marigold cultivation in India is approximately 64,000 ha (Anonymous, 2017).The cultivation of marigold is easy and adapted to various climatic conditions. Though it is effective as a trap crop still attacked by several pests like pod borer (Helicoverpa armigera), Leaf miner (Liriomyza trifolii), Thrips (Thrips tabaci), Mites (Tetranychus urticae), Mealy bug (Planococcus sp), Aphids (Aphis gossypii) and whitefly (Bemisia tabaci) (Manjunath et al., 1985).
Thrips are primarily an agricultural pest and cause damage to several ornamental species as well and cause spotting, streaking and dropping off leaves and flowers (Zimmerman, 1948). By rasping the surface of the leaf or blossom with their mouthparts, releasing liquids into the plant cells for predigesting of plant tissue and later, they suck up the oozing plant sap. 
Adult thrips are small, approximately 0.5 to 1.2 mm in length. Eggs are inserted into the plant tissue. The egg stage lasts 6 to 8 days, followed by two larval stages (1st and 2nd instars) lasting 6 to 7 days each. The prepupal period is only 24 hours long and the pupal period lasts 2 to 3 days. Adults are pale yellow to grayish-white with incomplete dark stripes on the dorsal side abdominal segments, while larvae are white. The life cycle takes 14 to 20 days to complete. The female oviposits 60 to 200 eggs at a rate of 2 to 4 eggs per day (Seal and Klassen, 2015).
The increasing economic importance of marigold in India's floriculture sector, coupled with its vulnerability to a wide array of insect pestsparticularly thripswarrants focused research attention. Thrips not only cause direct physical damage to the floral and foliar tissues but also act as vectors for destructive tospoviruses, significantly reducing the quality and marketability of marigold flowers. Despite marigold's utility as a trap crop and its adaptability across diverse agro-climatic zones, the rising incidence and pest status of thrips underscore a critical need to better understand their biology, population dynamics, and interaction with the host plant. A comprehensive investigation into thrips behavior and lifecycle on marigold is essential for developing targeted, sustainable, and economically viable pest management strategies.

MATERIAL AND METHODS:
The biology of M. abdominals, which isthe most common and abundant species of thrips infesting marigold was studied in the Department of Entomology laboratory, College of Horticulture, Bengaluru, where the laboratory temperature ranged between 26 to 30 °C with 70 to 80 per cent relative humidity.



Maintenance of mother culture
The marigold plants var. Benztall were raised in polyethylene bags under laboratory condition for maintaining the thrips mother culture. Care was taken by placing the polyethylene bags with plants in insect-rearing cages to avoid any kind of other pest infestations. Adult thrips of M. abdominalis were brought from the field and were released on to the caged plants at the rate of 10 adults per plant. After 24 hours the leaves were collected randomly and observed under stereo zoom binocular microscope. The leaves with raised and punctured surface were assumed to be ovipositional markings containing eggs and were transferred to leaf arenas kept on a wet sterile cotton wad in a petriplate.
For the biology studies, 25 petriplates were maintained in which sterile wet cotton wad was placed on which fresh marigold leaves were placed in upside down condition.  The adult females which were allowed for mating for 24 hours were selected for egg laying. In each petriplate one gravid female was placed and allowed for egg laying. Observations were recorded at an interval of eight hours. The incubation period was noted till the emergence of first instar larva. After the larval emergence, 25 larvae were selected and transferred on to the fresh leaf kept in another 25 petriplates. The leaves were changed every two days and the moisture was maintained to ensure the turgidity of leaves. Each larva was observed every day and the duration of different stages were recorded till the adult emergence. The adults emerged were maintained till their death to observe the longevity of adults as well as fecundity.
For observing the eggs and fecundity of the thrips, destructive sampling was done. Ten gravid females were selected and each female was provided with the fresh leaf of marigold in separate petriplate.  Every day the leaves were collected from each petriplate and were soaked in DMSO solution for four hours during which the chlorophyll gets dissolved. Later the leaves were taken out and allowed for air drying for about 5 minutes. Such leaves were observed under stereo zoom binocular microscope for the presence of eggs. The females were provided with fresh leaf for egg laying till the death of adult female. The fecundity was calculated by counting the eggs from day one of egg laying till the death of the female adult.
The larval instars were studied by transferring freshly hatched larvae onto the fresh leaf arena in petriplates. The number of instars and days taken for completion of each instar were recorded by observing cast-off skin at every eight-hour interval under a stereo zoom binocular microscope. The duration of the adult thrips from emergence till their death was also recorded. Observations were made on all the life stages, viz., egg, larval, pupal and adult stages.
RESULTS
	The life cycle of marigold thrips (M. abdominalis) consisted five stages: egg, larva (two instars), pre-pupa, pupa, and adult.
Egg: Eggs are bean-shaped and whitish with a delicate chorion, are laid on the lower surface of leaves near the midrib. Incubation lasted 1.33–2.67 days, averaging 1.95 ± 0.41 days.
Table 1: Biology of Microcephalothrips abdominalison marigold under laboratory conditions (N=25) during 2021-22.
	Stage
	Developmental period in Days

	
	Range 
	Mean ± SD 

	Egg
	1.33 - 2.67
	1.95 ± 0.41

	Instar-I
	2.00 - 3.25
	[bookmark: _Hlk142461509]2.60 ± 0.41

	Instar-II
	3.00 - 5.75
	[bookmark: _Hlk142461520]3.98 ± 0.97

	Total larval period
	5.00 - 9.00
	6.58 ± 1.38

	Pre pupa
	0.67 - 2.00
	[bookmark: _Hlk142461536]1.38 ± 0.53

	Pupa
	1.67 - 2.67
	[bookmark: _Hlk142461550]1.97 ± 0.29

	Adult
	4.50 - 5.75
	[bookmark: _Hlk142461560]5.10 ± 0.46

	Total life cycle
	13.17 - 22.09
	16.98 ± 3.07



Table 2. Morphometric measurement of thrips (M. abdominalis)
	Stage
	Morphometric measurement length (mm)

	
	Male
	Female

	
	Range
	Mean ± SD
	Range
	Mean ± SD

	Instar-I
	0.52 - 0.55
	0.54 ± 0.01
	0.58 - 0.62
	0.60 ± 0.01

	Instar-II
	0.79 - 0.82
	0.79 ± 0.01
	0.85 - 0.88
	0.86 ± 0.01

	Adult
	0.90 - 1.00
	0.96 ± 0.04
	1.08 - 1.23
	1.13 ± 0.04

	Wing span
	0.38 - 0.42
	0.40 ± 0.01
	0.39 - 0.46
	0.43 ± 0.02


Larval: Larvae emerged during morning (9:00 AM) or evening (5:00 PM) and had two instars. The first instar larva was tiny, whitish, and wingless, lasting 2.00–3.25 days (mean: 2.60 ± 0.41 days). Male larvae measured 0.52–0.55 mm (mean: 0.54 ± 0.01 mm), while females were 0.58–0.62 mm (mean: 0.60 ± 0.01 mm) in length (Table 2).Second Instarwas yellowish, larger, and wingless, lasting 3.00–5.75 days (mean: 3.98 ± 0.97 days). Male body length was 0.79–0.82 mm (mean: 0.79 ± 0.01 mm), and female body length was 0.85–0.88 mm (mean: 0.86 ± 0.01 mm).The total larval duration ranged from 5.00–9.00 days, averaging 6.58 ± 1.38 days (Table 1).
Pre-Pupa: The second instar stopped feeding, moulted into a sluggish, darker pre-pupa with upward-pointing antennae and partially developed wing pads extending to the third abdominal segment. This stage lasted 0.67–2.00 days with a mean of 1.38 ± 0.53 days (Table 1).
Pupa: Pupae were sluggish with folded-back antennae and fully developed wing pads. Pupation occurred at the tips of folded leaves. This stage lasted 1.67–2.67 days, with a mean of 1.97 ± 0.29 days (Table 1).
Adult: Male is minute, pale, slender, and soft-bodied, measuring 0.90–1.00 mm in length (mean: 0.96 ± 0.04 mm). Wing length is 0.38–0.42 mm (mean: 0.40 ± 0.01 mm).Femaleswere larger and brown to dark brown with pointed abdominal tip, measuring 1.08–1.23 mm in length (mean: 1.13 ± 0.04 mm). Wing length is 0.39–0.46 mm (mean: 0.43 ± 0.02 mm) (Table 2).Adult longevity ranged from 4.50–5.75 days, with an average of 5.10 ± 0.46 days.The complete life cycle spans 13.17–22.09 days, averaging 16.98 ± 3.07 days (Table 1).
Discussion
The average incubation period of the egg was1.95 ± 0.41 days. The present finding is relatively shorter as compared to Duraimurugan and Jagadish(2011) while the findings are confirmatory with the results obtained by Kumar et al. (2022), Seal et al. (2010), Kandako or et al. (2012) and Seal and Klassen, (2015) who reported the egg duration ranged from 7 to 9 days and 6 to 8 days respectively. The present findings of  larval duration was in confirmation with Chandra and Verma (2010), Sealetal.(2010)whoreported8to10 days, Seal and Klassen (2015) who reported 6 to 7 days for completion of bothinstars, Kumar et al. (2022) who reported the first and second instar larval period varied from 2 to 3.25 days and 3.75 to 5.25 days, respectively, and were relatively longer compared to the findings of Duraimurugan and Jagadish (2011) who reported first instar and second instar larval period of 1 to 2.25 and 2.25 to 3.75 days, respectively also, Kandakoor et al. (2012)reported 1 to 2.5 and 2.25 to 4 days, respectively.Prepupal and pupal periods were reported to last 0.75 to 2.00 and 3.5 to 5.00 days, respectively, by Kandakoor et al. (2012) and 0.75 to 1.50 and 3.25 to 4.75 days, respectively,by Duraimurugan and Jagadish (2011). The pupal durations have been reported to be a little bit longer, which is contrary to the current findings. However, Seal et al. (2010) observed that S. dorsalis pupal stage lasted for 2.6 to 3.3 days, which is very similar to the current finding. The pupal period lasting for 2 to 3 days and the prepupal period (24 h) described by Seal and Klassen (2015) support the current study similarly, the findings are confirmatory with the results obtained by Kumar et al. (2022) who recorded pupaldurationrangingfrom0.75to 1.00 and 1.75 to 2.25 days, respectively.The results pertaining to adult longevity and developmental periods are inagreement with Kandakoor et al. (2012) and Duraimurugan and Jagadish (2011) whoreported developmental period from egg hatching to adult emergence ofS. dorsaliswas about 10.25 to 17.25 days which excludes adult longevity from emergence todeath. Sealand Klassen(2015) and Kumar et al. (2022) reportedtotallifecycleof14.5 to 20.25daysfor S.dorsalis,which supports the present findings.
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