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ABSTRACT

In the wake of invasive species and climate change, sub-family Lymantriinae 
a neglected group was chosen to evaluate and consider as bio-indicator of 
the disturbed ecosystem with anthropogenic activities. In the present study, 
moth collections were carried out through a light trap in the plains at the foot 
hills of the Nilgiris and hilly regions of lower Pulney hills. The hilly region was 
more abundant with 260 individuals of 18 species from 12 genera under 5 
tribes than the plains with 87 individuals of 14 species from 10 genera under 
4 tribes. The dominant Lymantriid fauna were distinctly different for both 
regions. Plains were dominated by Aroa simplex attributed to prevalence of 
Lantana camera and hilly regions dominated by Perina nuda on Artocarpus 
heterophyllus intercropped in coffee plantations. The alpha diversity analysis 
also indicated that the hilly region was species-rich than the plains with more 
anthropogenic activities through Shannon Weiner Diversity index, Simpson’s 
Diversity index, Margalef Index of Species Richness, Equitability J Evenness 
Index, Jaccard and Sorensen Indices of Similarity.
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INTRODUCTION

The Western Ghats, one of the oldest mountain 
ranges of India is among the eight hotspots of 
biological diversity in the world with high endemism 
(Myers et al., 2000). Though the Western Ghats is 
a UNESCO World Heritage Site (UNESCO, 2012), it 
is classified under the area of “significant concern” 
under the International Union for Conservation of 
Nature (World Heritage Outlook, 2020). The Western 
Ghats is also known as the Great Escarpment 
(Kale, 2010). The area under the Western Ghats 
comprises 1,80,000 km2 which is almost six per 
cent of the Indian land mass and more than 30 
per cent of the Indian biodiversity (WWF, 2021). 
Endowed with rich biodiversity, the Western Ghats 
has 229 plant species, 31 mammal species, 15 bird 
species, 43 amphibian species, 5 reptile species 
and 1 fish species under the threatened category. 
Of these 129 species are classified as vulnerable, 
145 species as endangered and 51 as critically 
endangered. However, the data and status of the 
insects in the Western Ghats are poorly documented. 
Except for the studies on butterfly fauna from Pulney 
hills (Evans, 1910; Ugarte and Rodricks, 1963; 
Shahabuddin, 1997; Ghorpade and Kunte, 2010) 
other insect faunal studies remain to be explored.

Insects contribute to most of the tropical forest 

biomass (Fatimah and Catherine, 2002). Insects, a 
megadiverse taxon of species-rich especially in the 
tropics have always been biological indicators of any 
given area (Gurule and Nikam, 2013). Evaluation 
of total species richness would be laborious and 
time-consuming (Kendrick, 2002). Among insects, 
moths have been reported as prominent indicator 
of ecosystem’s diversity (Gurule and Nikam, 2013). 
Horticultural plantations have spread over the Lower 
Pulneys, which necessitates moth fauna studies in 
the wake of invasive species and climate change.

Family Liparidae, a neglected group (Swinhoe, 
1923), has undergone dynamic hierarchical 
changes in recent years and is currently classified 
as subfamily Lymantriinae under Erebidae (Order: 
Lepidoptera) (Zahiri et al., 2011; Zahiri et al., 2012). 
The Lymantriid moths are referred as ‘tussock 
moths’ for their striking tuft of hairs and are poorly 
studied moths of Erebidae. Lymantriinae comprises 
2,500 species under 360 genera world over (van 
Nieukerken et al., 2011) and is represented by 173 
species and 28 genera in British India (inclusive 
of the geographical area of Myanmar, Bhutan and 
Sri Lanka) (Hampson, 1893). Tussock moths are 
often minor pests of agri-horticultural and forest 
tree species in India (McManus et al., 1992). 
An attempt was taken to evaluate and consider 
Lymantriinae as biological indicator of the ecosystem 
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with the anthropogenic activities in the plains 
region of foothills of the Nilgiris viz., Mettupalayam, 
Coimbatore and the hilly region of the Lower Pulney 
hills of the Western Ghats.  

MATERIAL AND METHODS

Plains at foot hills of the Nilgiris and hilly regions 
of Lower Pulney hills were selected to survey 
from the Leeward side of Western Ghats. Plain 
regions comprised areas in and around Anaikatti, 
Mettupalayam, Pollachi, Ramanathapuram, 
Siruvani, and Tamil Nadu Agricultural University 
(TNAU), while hilly regions included areas in and 
around Kodaikanal, Perumalmalai, Thadiyankudisai 
and Thandikudi. The moths were collected with 
moth sheet trap from 2018 to 2021. The collected 
specimens were relaxed, set, labelled, preserved and 
deposited in the TNAU Insect Museum, Department 
of Agricultural Entomology, TNAU, Coimbatore. 
Identification of Lymantriinae moths was carried out 
with standard references Hampson (1893), Holloway 
(1999), Schintlmeister (2004) and with reference 
collections of TNAU Insect Museum, Department of 
Agricultural Entomology, TNAU, Coimbatore. 

The relative abundance and diversity analysis 
viz., Shannon-Wiener Diversity Index (Shannon and 
Weaver, 1949), Simpson’s Diversity Index (Simpson, 
1949), Margalef Index of Species Richness 
(Margalef, 1958) and Equitability J Evenness 
Index (Magurran, 1985) were calculated using the 
biodiversity calculator (https://www.alyoung.com/
labs/biodiversity_calculator.html). Similarity indices 
viz., Jaccard Index (Jaccard, 1912) and Sorensen 
Index (Sorensen, 1948) were calculated manually 
to compare the similarity of tussock moth fauna in 
the plains and hilly region. 

RESULTS AND DISCUSSION

Relative Abundance 

A total of 87 and 260 individuals from plains 
at foot hills of the Nilgiris and hilly region of Lower 
Pulney hills were documented respectively. In 
plains, 14 species under 10 genera of 4 tribes were 
observed and in the case of Lower Pulney Hills the 
tussock moth assemblage included 18 species from 
12 genera and 5 tribes (Table 1). 
Table 1. Jaccard and Sorensen similarity indices 

of Lymantriinae between plains and hills

Similarity Indices Index value

Jaccard Index of Similarity 0.3333

Sorensen Index of Similarity 0.5000

There was a distinct difference in the dominance 
of the moth species between the two regions studied. 
In the plain region, Aroa simplex (28.73 %) was the 
most abundant, followed by Euproctis fraterna and 

Olene mendosa (11.49 % each). In the hilly region, 
Perina nuda (21.54 %) was the most abundant 
followed by Lymantria todara (19.61 %) and Nygmia 
icilia (15.00 %) (Figure 1). The abundance of A. 
simplex could be attributed to its continued survival 
on Lantana camera, a common ornamental shrub 
in many landscape gardens and wild while, the 
abundance of P. nuda could be due to arboreal 
flora of Moraceae with Artocarpus heterophyllus 
(Jackfruit) as the prevalent host intercropped in 
coffee plantations (Robinson, 2010).

Alpha diversity indices

The Shannon Diversity Index was higher for 
the hilly region (2.3510) than the plains (2.2940). 
The Simpson’s Diversity Index was higher for the 
hilly region (0.8745) than the plains (0.8741). The 
Simpson’s Diversity Index and Margalef Index of 
Species Richness values were almost invariable for 
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both hilly regions (0.8745 and 3.0570) and plain 
regions (0.8741 and 2.9110). The plain region had 
higher Equitability J Evenness Index value than the 
hilly region (0.8694 and 0.8132) (Figure 2). 

Similarity indices

There were 8 species from 7 genera and 4 
tribes common to both the regions viz., Perina 
nuda (Leucomini), Lymantria aryama, (Lymantriini), 
Euproctis bigutta, E. fraterna, Nygmia icilia, Orvasca 
subnotata, Somena scintillans, (Nygmiini) and 

Olene mendosa (Orgyiini). Similarity index values 
of Jaccard and Sorensen were 0.3333 and 0.5000, 
respectively. It was observed that the proportion of 
common species was better represented in Jaccard 
similarity index than Sorensen similarity index (Table 
1.). 

CONCLUSION 

Most Lymantriid moths having forest tree 
species as hosts might have contributed to higher 
abundance and species number in the hilly region 
than in plains. Wilson et al (2018) reported that light 
pollution in urban areas significantly impacted moth 
abundance. It is suspected that light pollution in the 
plains might have diminished the abundance and 
species number. 

Shannon Weiner Diversity Index has been 
frequently used among various alpha diversity 
indices for its evident differentiation of diversity in 
an ecosystem and this has been reported (Ramya 
et al., 2021). 

The alpha diversity indices viz., Shannon 
Weiner Diversity Index, Simpson’s Diversity Index, 
Margalef Index of Species Richness and Equitability 
J Evenness Index rely on quantitative characters 
to access diversity. In contrast, similarity indices 
Jaccard and Sorensen rely on qualitative data 
(presence-absence data) to access diversity 
(Jongman et al., 1987). Jaccard and Sorensen 
similarity indices represent the same trend in the 
present study. Yet, Sorensen index values are more 
remarkable owing to dividing the total number of 
common species by the average number of species 
in two study areas, unlike the Jaccard index, which 
divides the total number of common species by the 
total number of species in two study area (Jongman 
et al., 1987). 

From this study, it is proposed that Lymantriinae 
could be considered as biological indicator of the 
ecosystem with anthropogenic activities. Swinhoe 
as early as 1923 had stated that Lymantriinae (then 
Liparidae) were a neglected group of Lepidoptera. 
This trend has been prevailing for over a century and 
is finding light in recent years because of changes 
in taxonomical hierarchy and attainment of certain 
research plateau in other families of Lepidoptera. 
From the above stated scenario, this study might 
add fuel to the ignited spark. 
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