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ABSTRACT
Background:	The plant Tridax procumbens is a wide spread and easily available host plant for butterflies and this plant species is preferred by a wide range of butterflies to feed on them. This present study was conducted from June, 2024 to December, 2024.

Aim: The primary intention of this present scientific study is to understand the nexus between the butterflies and the host plant Tridax procumbens in Rathinam Nagar, Theni Taluk, Theni District, Tamil Nadu. 

Method: In the present study, 500 m transect line was chosen and Pollard walk method was employed to observe and record the butterflies on both sides of the transect line with 5 m distance  between the observer and the butterflies. 

Findings: In this present study, 44 species of butterflies aggregate belonging to five families were recorded feeding on the host plant Tridax procumbens. Out of which 16 species belong to Nymphalidae family, 15 species belong to Lycaenidae family, 9 species belong to Pieridae family, 3 species belong to Hesperiidae family, 1 species belong to Papilionidae family.

Conclusion: This present study reported that the plant Tridax procumbens serves as a good nectaring plant and food source to various butterfly species.
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1. INTRODUCTION
Insects contribute more than 70% of the ecology which performs the role of bio-indicators (Clark et al., 2007). Almost equal part of the diversity of the earth is insects (May, 1992). Changes in the plant diversity alters the global environment as well as impacts the diversity of fauna (Kiruba et.al., 2012). Among the insects, butterflies are commonly well studied in the aspect of taxonomy (Ackery, 1987). Butterflies are great pollinators and help nature to maintain diversity and be befitted with food sources. Butterflies are one of the well known insects visiting the flowers for nectaring during day time (Bawa, 1990). Faunal diversity is being impacted by change in the flora which has a significant influence in the global environment. Tridax procumbens is a vital nectar source for a wide variety of butterfly species (Tiple et al., 2009; Mallick & Virdi, 2024). 

Tridax procumbens is an invasive herb of Asteraceae family and also it is annual herbaceous plant  (Nimbalkar et al., 2011; Rathore et al., 2020; Mukherjee & Hossain 2021). Tridax procumbens is generally known as Tridax Daisy and also ascoat buttons due to the appearance of the flower and its analogy of coat buttons. This species of plant is very common in almost all areas of Theni district and spreads all over from village to densely populated townships irrespective of the area. This plant is found almost every where that is along the sides of the roads, fencing areas, parkings, backyards, empty lands, the sides of the compound walls and these are closer to the ground which makes it easier to access most of the butterflies, bees and other insects to feed on the nectar of the floral part of the plant. Butterfly is one of the most common among the daytime visitors to flowers, they largely feed on nectar, and they are the important nutrition sources (Haribal, 1992). 

The vital reason for the wide spread of this plant species is that Tridax procumbens has the ability to tolerate harsh weather conditions and can survive and spread through out the year. The pappus of the flowers of this plant has the high potential to wide spread the seeds of this plant and to help the plant to occupy more quantum of places. The term pappus refers to old man’s beard. Minimal resources are enough to thrive in any places and that makes this particular plant species a special one and it is spread all through the areas. Tridax procumbens serves as an important nectar source for butterflies (Patil & Gaikward, 2024). 
	
The plant Tridax procumbens welcomes a broader spectrum of butterflies, insects and also bees for nectaring. A proboscis is an extended, hollow, and helical tube, which butterfly uses to draw nectar while feeding (Nimbalkar et al., 2011). Butterflies feeding pattern is not random. Various research studies which discovered the relations between butterflies and Tridax procumbens the flowering plant (Chandra et al., 2013; Varalakshmi & Raju, 2013; Mukherjee & Hossain, 2021). In this study site there was no earlier documentation of butterfly species visiting the plant Tridax procumbens.		

Hence, the primary objective of this present study was to prepare a checklist of butterflies visiting the host plant Tridax procumbens in Rathinam Nagar, Theni Taluk, Theni District, Tamil Nadu.Documentation of butterflies and their preference of the host plant is a needed one at this time to evaluate the presence of butterflies and the current status of the butterflies.

2. METHODOLOGY
2.1. Study area: 
This study was conducted at Rathinam Nagar, Theni Taluk, Theni District, Tamil Nadu and the study area is positioned 10.04148°N, 77.49149° E. (Fig.1. Map showing the study site). This area is a human settlement with moderately dense housing properties and in the outskirts of the housing properties that is about 200 m from the housing properties, with a lot of green plants and bushes present. Tridax procumbens is available everywhere in and around the study area. As this specific study is concentrated on the butterfly species visiting the plant Tridax procumbens.This study is worth mentioning to understand the feeding habits of the butterflies and the selection of the plant Tridax procumbens as their host.

2.2. Data Collection 
The study had been conducted in the study site for the period of six months, from June, 2024 to December, 2024 at a regular interval of once in a week. By following Pollard Walk Method (Pollard, 1977; Pollard & Yates, 1993), a standard transect was chosen about 500 m and the transect was chosen based on the availability of the plant Tridax procumbens. Observation has been made on either sides of the transect with 5m distance between the observer and the butterflies. Observations and documentation of butterfly species visiting the plant Tridax procumbens were made during favourable conditions that is during 3:00PM to 5:00PM.

2.3. Identification
Identification of the species of butterflies were followed by visual observation and by using field guides (Evans, 1932; Varshney, 1983; Gunathilagaraj K et al., 1998) as well as from Kehimkar, 2008 and for the common English names, Wynter-Blyth, 1957 was referred. The plant Tridax procumbens species was identified by using the literature (Paria, 2005).

2.4. Statistical Analysis
Relative abundance (ni/N*100) was calculated by applying the formula in MS Office Excel. ni stands for the number of individual species recorded, N stands for the number of total species recorded and that will be multiplied by the value 100 to get the percentage of each family. ni stands for the count of each species, N stands for the total sum of all the species in each data set and *100 is denoted that will be multiplied by 100 to get the proportion of the percentage.Fig. 1. Map showing the study site Rathinam Nagar, Theni Taluk, Theni District, Tamil Nadu.







3. RESULTS
This present study recorded the range of butterflies visiting the host plant Tridax procumbens.A sum of 5 families of butterflies which further categorized into 32 genera of butterflies that further classified into 44 species had been recorded during this study from the study site. Out of the recorded 5 families, Nymphalidae is occupying the place of most dominant family with 16 family members with the relative abundance of 36% followed by Lycaenidae with 15 family members with the relative abundance of 34% followed by Pieridae with 9 family members with the relative abundance of 20% followed by Hesperiidae with 3 family members with the relative abundance of 7% followed by Papilionidae with 1 family member with the relative abundance of 2% (Fig.2).  Fig.3 shows the number of each family of the butterfly species visiting the plant Tridax procumbens. 
The recorded butterfly species were categorized into 4 kinds based on the frequency of sightings throughout the entire study period. They are viz., VCS- Very Commonly Spotted (100+Sightings), CS- Commonly Spotted (70-99 Sightings), MS- Moderately Spotted (25 to 69 Sightings), RS- Rarely Spotted (1 to 24 Sightings). The research on butterfly visitation pattern to Tridax procumbens flowers. The foraging behaviour was quantified by recording the frequency of visits by individual butterfly taxonomy and categorizing their interactions as Very rare , Rare, Common and Very common(Mallick  & Virdi, 2024).These classifications were based  on relative abundance and visitation rates, providing insights into species - specific floral preferences and resource utilization. 
Among the sixteen butterfly species belonging to the family Nymphalidae visiting the host plant Tridax procumbens, 3 species were very commonly spotted, 7 species were commonly spotted, 2 species were moderately spotted and 4 species were rarely spotted. (Table 1). 

Among the listed fourteen butterfly species belonging to the family Lycaenidae visiting the host plant Tridax procumbens, 2 species were very commonly spotted, 5 species were commonly spotted, 6 species were moderately spotted and 1 species were rarely spotted. (Table 2). 

Among the nine butterfly species belonging to the family Pieridae visiting the host plant Tridax procumbens, 5species were very commonly spotted, 2 species were commonly spotted, and 2 species were rarely spotted. (Table 3). 

Among the three butterfly species belonging to the family Hesperiidae visiting the host plant Tridax procumbens, 3species were commonly spotted. (Table 4).  

Among the listed three butterfly species belonging to the family Papilionidae  visiting the host plant Tridax procumbens, 1 species were commonly spotted. (Table 5).



	Table 1. List of butterfly species belonging to the family Nymphalidae

	Sl.No
	Binomial Name
	Common Name
	Status

	1
	Danaus chrysippus
	Plain Tiger
	VCS

	2
	Tirumala limniace
	Blue Tiger
	VCS

	3
	Tirumala septentrionis
	Dark Blue Tiger
	VCS

	4
	Hypolimnas misippus
	Danaid Egg Fly
	CS

	5
	Hypolimnas bolina
	Blue Moon Butterfly
	CS

	6
	Junonia iphita
	Chocolate Pansy
	CS

	7
	Junonia orithiya
	Blue Pansy
	CS

	8
	Junonia almana
	Peacock Pansy
	CS

	9
	Junonia hierta
	Yellow Pansy
	CS

	10
	Junonia lemonias
	Lemon Pansy
	CS

	11
	Neptis hylas 
	Common Sailer
	MS

	12
	Neptis jumbah
	Chestnut Streaked Sailer
	MS

	13
	Parantica aglea
	Glassy Tiger
	RS

	14
	Euthalia aconthea
	Common / Simple Baron
	RS

	15
	Ariadne merione
	Common Castor
	RS

	16
	Ypthima  baldus
	Common Five Ring
	RS

	VCS - Very Commonly Spotted: CS - Commonly Spotted: MS - Moderately Spotted: RS - Rarely Spotted





	Table 2. List of butterfly species belonging to the family Lycaenidae

	Sl.No
	Binomial Name
	Common Name
	Status

	1
	Luthrodes pandava
	Plain Cupid
	VCS

	2
	Chilades parrhasius
	Small Cupid
	VCS

	3
	Chilades lajus
	Lime Blue
	CS

	4
	Jamides celeno
	Common Cerulean
	VCS

	5
	Pieris canidia
	Indian Cabbage White
	CS

	6
	Pseudozizeeria maha
	Pale Grass Blue
	CS

	7
	Talicada nyseus
	Red Pierrot
	CS

	8
	Chrysops strabo
	Forget Me Not
	CS

	9
	Castalius rosimon
	Common Pierrot
	RS

	10
	Zizeeria karsandra
	Dark Grass Blue
	MS

	11
	Euchrysops census
	Gram Blue
	MS

	12
	Acytolepis puspa
	Common Hedge Blue
	MS

	13
	Azanus Jesous
	African Babul Blue
	MS

	14
	Azanus ubaldus
	Bright Babul Blue
	MS

	15
	Zizina labradus
	Common Grass Blue
	MS

	VCS - Very Commonly Spotted: CS - Commonly Spotted: MS - Moderately Spotted: RS - Rarely Spotted

	

	Table 3. List of butterfly species belonging to the family Pieridae

	Sl.No
	Binomial Name
	Common Name
	Status

	1
	Balenois aurota
	Pioneer 
	VCS

	2
	Eurema hecabe
	Common Grass Yellow 
	VCS

	3
	Eurema andersonii
	One Spot Yellow Grass
	VCS

	4
	Catopsilia pyranthe
	Mottled Emigrant 
	VCS

	5
	Catopsilia florella
	African Emigrant
	VCS

	6
	Catopsilia pomona
	Lemon Migrant
	CS

	7
	Colotis danae
	Crimson-tip female
	CS

	8
	Leptosia nina
	Psyche
	RS

	9
	Ixias pyrene
	Yellow Orange Tip
	RS

	VCS - Very Commonly Spotted: CS - Commonly Spotted: RS - Rarely Spotted






	Table 4. List of butterfly species belonging to the family Hesperiidae

	Sl.No
	Binomial Name
	Common Name
	Status

	1
	Potanthus omaha
	Lesser Dart
	CS

	2
	Parnara ganga
	Continental Swift
	CS

	3
	Gomalia elma
	Asian Marbled Skipper
	CS

	CS - Commonly Spotted




	

	Table 5. List of butterfly species belonging to the family Papilionidae

	Sl.NO
	Binomial Name
	Common Name
	Status

	1
	Papilio demoleus
	Lime Butterfly
	RS

	RS - Rarely Spotted
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Fig. 2. Representation of familial distribution of butterflies feeding on 
Tridax procumbens in Rathinam Nagar, Theni Taluk, Theni District, Tamil Nadu
[image: ]
Fig. 3. Number of species in each family feeding on Tridax procumbens in Rathinam Nagar, Theni Taluk, Theni District, Tamil Nadu

5. DISCUSSION

The present study documented, totally five families of butterflies, out of which the major portion was occupied by the family Nymphalidae followed by Lycaenidae, Pieridae, Hesperiidae and Papilionidae. Nymphalidae family butterfly species are more common as well as abundant in count visiting the plant Tridax procumbens for nectaring. Sixteen species belonging to the family Nymphalidae was recorded visiting Tridax procumbens (Nimbalkar et al., 2011). Though the butterflies species belong to the family Papilionidae as well as the family Nymphalidae have long proboscis these both family members of the butterfly species nectar on the flowers of the Tridax procumbens (Nimbalkar et al., 2011; Mallick & Virdi, 2024). 

In the Western Ghats region, predominance of the family Nymphalidae had been documented by various researchers (Eswaran & Pramod, 2005;  Pramod kumar et al., 2007; Dolia et al., 2008; Krishna Kumar et al., 2008; Padhye et al., 2008). In the Western Ghats region around 334 species of butterfly species are present (Anbalagan et al., 2021).

The length of the proboscis differ from each species of the butterflies and the length of the proboscis act an important role in feeding the nectar from the flower. Here in this case, since the flower is short in nature, even smaller proboscis can also easily access the nectar from the source. As the flower of this plant is short in size, a wider range of butterfly species can feed on them. Corolla tube of the flowers of the Tridax procumbens measures 8 mm (Sultana et al., 2017; Mukherjee & Hossain, 2021). Corolla tube of the flowers is categorized into two kinds based on the length viz., 1 to 10 mm is accessed by short proboscis butterfly species and 2 to 43 mm of corolla tube flowers are accessed by the long proboscis butterfly species (Meerabai, 2013). 

Plant preference of the butterflies is based on the floral texture which are smooth and the tongue guide of the insect and also the strength of the proboscis of the insect also a crucial factor as the butterflies need to rollout their proboscis and enter into the flowers to access the nectar of the flower. (Faegri & Van der Pijl, 1971). Even though butterflies have their preferences in their feeding habits, this plant Tridax procumbens is preferred by a wide range of butterfly species. It is evident that butterfly species exhibit preferences for nectar-generating plants that contains specific chemical compositions (Kunte, 2000; Gunathilagraj, 2015). 

It is observed that the low and mid flying butterfly species are abundant in feeding on the Tridax procumbens whereas the high flyers as well as the bigger butterflies specifically Nymphalidae family do not prefer feeding on the Tridax procumbens as they are bigger in size and heavier in weight as compared to rest of the four families. 

Furthermore, temporal dynamics of feeding analyzed in relation to flower opening and longevity. This helped elucidate the synchronization between floral phenology and butterfly activity, highlighting the adaptive foraging strategies employed by different butterfly families such as Nymphalidae , Lycaenidae and Papilionidae. It is evident from research that Tridax procumbens sustains a high diversity of butterfly species throughout the photophase, indicating its ecological value as a keystone nectar plant in anthropogenically influenced landscapes. The strong association between Tridax procumbens and butterfly species suggests that even in urbanized habits, pockets of biodiversity can thrive when native or naturalized nectariferous plants are present (Mallick & Virdi, 2024).

In this present study, 44 species of butterflies were recorded visiting the host plant Tridax procumbens, this count out numbered the previous recording of 42 species by (Patil & Gaikwad, 2024) and the recording of 11 species by (Tiple et al., 2009). 

Hence, this research on the interactions between butterflies and specific species of flowering plants is important. As we have surveyed the list of butterflies feed on Tridax procumbens further it is needed to study more and investigate deeper about the feeding habits of the butterflies to get more clear picture.

6. CONCLUSION

This study focused on the aspect of butterfly species visiting the host plant Tridax procumbens and also the contribution of the Tridax procumbens in maintaining the butterfly population. Tridax procumbens is a highly valued food source for butterflies as this has yearlong blooming period (Mukherjee & Hossain, 2021). Tridax procumbens is a favourable host plant of very many insect species including the butterflies and this present study helps to understand the nexus between the presence of the plant and the butterflies present over the study site. Thus, this present study spotlights the significance of the host plant Tridax procumbens to the butterflies for the preservation of the butterfly population and diversity. It is evident from this present study, that the family Nymphalidae stands high among the five families present in the study site and the family Papilionidae is the least in the study site. This present list of butterflies visiting the host plant is an insight and continuous recording as well as evaluation is a needed one.
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