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Hypsopygia mauritialis (Boisduval, 1833)
Notes: Present study; Fig. 32a

Acanthoclita balanoptycha (Meyrick, 1910)

Notes: Present study; Fig. 32b

Dudua aprobola (Meyrick, 1886)

Notes: Present study; Fig. 32c

Loboschiza koenigiana (Fabricius, 1775)

Notes: Present study; Fig. 32d

Syntozyga ephippias (Meyrick, 1907)

Notes: Present study; Fig. 32e

Typhonia autochthonia (Meyrick, 1931)

Notes: Present study

Leucoptera sphenograpta Meyrick, 1911

Notes: Present study

Plutella xylostella (Linnaeus, 1758)

Notes: Kumar et al. 2012, Present study; Fig. 32f

Yponomeuta sp.

Notes: Present study

Fulgoraecia melanoleuca (Fletcher, 1939)

Notes: Fig. 33a

Aergina hilaris Meyrick, 1913

Notes: Present study; Fig. 33b
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Figure 33.
Adults:

a: Fulgoraecia melanoleuca [
b: Aergina hilaris [F]
c: Altha nivea [l

Altha nivea Walker, 1862

Notes: Present study; Fig. 33c

Campylotes histrionicus Westwood, 1839

Notes: Paul et al. 2017

Analysis

The present study encompasses 338 moth species belonging to 32 different families
pertaining to 14 superfamilies. Two hundred and thirty four species were added to the
existing moth fauna of Delhi. Amongst the different superfamilies, the highest number of
species were recorded in the superfamily Noctuoidea with 164 species accounting for
about 48.5% of all the moths, followed by the superfamily Pyraloidea which constitutes
about 20.4% of the moths and includes 69 species. The least number of species were
observed in the superfamilies Cossoidea, Tineoidea and Hyblaeoidea comprising only one
species each as shown in Table 1. Of the superfamilies, more familial diversity was
exhibited by the superfamily Gelichioidea having species belonging to eight different
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families, followed by Noctuoidea representing four families. Amongst the different 32
families, the highest number of species (95) were recorded in Erebidae (Table 1).
Noctuoidea is the most speciose superfamily recorded in current study with 164 species
belonging to four families. In these four families, Erebidae was observed to be the largest
family comprising 95 species which constitutes about more than half of the superfamily
making up to 56.7%. Pyraloidea is the second largest superfamily in the current study with
69 species belonging to two families. Of the two families, Crambidae dominates with 57
species accounting for about 82.6% of Pyraloidea. All the data regarding the total number
of species in different superfamilies and families are presented in Table 1.

Table 1.

Number of species under different superfamilies and families in Delhi.

Superfamily No. of species Family No. of species
Bombycoidea 24 Bombycidae 2
Eupterotidae 2
Sphingidae 20
Cossoidea 1 Brachodidae 1
Gelechioidea 15 Blastobasidae 1
Coleophoridae 1
Cosmopterigidae 2
Elachistidae 3
Gelechiidae 5
Oecophoridae 1
Scythrididae 1
Stathmopodidae 1
Geometroidea 37 Geometridae 36
Uraniidae 1
Gracillarioidea 5 Gracillariidae 5
Lasiocampoidea 7 Lasiocampidae 7
Hyblaeoidea 1 Hyblaeidae 1
Noctuoidea 164 Erebidae 95
Euteliidae 1
Noctuidae 54
Nolidae 14
Pterophoroidea 3 Pterophoridae 3
Pyraloidea 69 Crambidae 57
Pyralidae 12

Tortricoidea 4 Tortricidae 4



Moths (Insecta: Lepidoptera) of Delhi, India: An illustrated checklist ... 67

Superfamily No. of species Family No. of species
Tineoidea 1 Psychidae 1
Yponomeutoidea 3 Lyonetiidae 1

Plutellidae 1

Yponomeutidae 1
Zygaenoidea 4 Epipyropidae 1

Limacodidae 2

Zygaenidae 1
Discussion

In most parts of the world, the nocturnal Lepidoptera (such as Noctuoidea, Tortricoidea,
Bombycoidea, Geometroidea, Pyraloidea, Yponomeutoidea and Gelechioidea) have
received less attention than their more charismatic diurnal cousins, butterflies. However, as
herbivores and a food supply as a prey for other insects, birds and bats (Vaughan 1997),
these insects play an important ecological role and some of them are important pollinators
of specific plant species (e.g. some Orchids and many members of Caryophyllaceae).
Moth numbers have been declining dramatically in recent decades (Dennis et al. 2019).
For example, macro-moth abundance decreased by 28% in the United Kingdom between
1968 and 2007 (Fox et al. 2013) and similar negative patterns have been observed in
Sweden (Franzén and Johannesson 2007) and The Netherlands (Groenendijk and Ellis
2011). Due to the keystone importance of moths in many habitats, such losses are
predicted to have cascading consequences at both higher (bats, birds) and lower (plants)
trophic levels (Wickramasinghe et al. 2004). The present checklist is an accumulation of
surveys in three locations in Delhi which include the Indian Agricultural Research Institute
(IARI) campus, Rashtrapathi Bhawan and Asola Bhatti Wildlife Sanctuary and the study of
moth specimens housed in NPC-IARI. In the current study, we have added 234 species to
the checklist of moths of Delhi. This accounts for 338 species of moths belonging to 32
families of 14 different superfamilies. Many of the specimens studied from the museum
collections were previously unidentified and those identified were not published.
Interestingly, the identification in these collections was done by Mr. E. Meyrick
(Microlepidoptera), Mr. T.B. Fletcher and Dr. S.L. Gupta (Macrolepidotpera and
microlepidoptera). Post-independence, there were very few collection events and there is a
discontinuity in moth monitoring and collections in Delhi, except for few agriculturally-
important pests (Paul et al. 2016) and a few common moths (Paul et al. 2017). This may
be because of: 1. Absence of continuous moth monitoring projects in Delhi; 2. Lack of
training amongst researchers to collect and deposit moths in museums and 3. Most
importantly, photographic identification of common moths has gained momentum during
the last decade (Sondhi et al. 2021). The identification of many moth species is difficult
with photographs alone and there is a need to collect and study them morphologically. In
our study, we found that most of the moths from Delhi in the collections belong to macro-
moth families. The under-representation of micro-moths is likely due to a lack of systematic
collections and a lack of experts who study micro-moths. Additionally, our study documents
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more moth species associated with agricultural and horticultural habitat (e.g. Helicoverpa
armigera, Spodoptera litura etc.) likely due to extensive human-led landscaping in Delhi
and also due to the greater survey effort in the IARI campus, which contains many
agricultrual and horticultural research farms.

The paucity of baseline data, both in terms of abundance and diversity of moths, poses a
significant hurdle in assessing the impact of various threats like land-use changes, rapid
urbanisation, pollution, insecticides and global warming (Dennis et al. 2019) to insect
diversity. According to a recent analysis (Sharma et al. 2020), unplanned urbanisation in
Delhi that occurred between 1998 and 2018 led to Delhi's forest cover shrinking by half
between 1998 and 2018, suggesting the need for development of conservation zones
inside and adjacent to the capital, as well as increased interaction with urban citizens to
create a better understanding of urban biodiversity. There are examples of the forested
land converted into conserved sites, such as the Sanjay Van, Aravalli Biodiversity Parks
and Asola Wildlife Sanctuary has assisted in sustaining the biodiversity to an appreciable
extent. However, there have been no systematic studies on moth diversity till now in these
locations and, given the rapid urban growth, more such sites are needed to prioritise the
conservation efforts documenting available biodiversity and continuous monitoring is very
important. We strongly recommend the setting up of a study site/sites for long term
monitoring of insect populations and their diversity in the State of Delhi. The monitoring
programme could be undertaken by public participation in biodiversity documentation
involving citizens and it has been proven successful in certain nations (Miller-Rushing et al.
2012, Pocock et al. 2015).

In conclusion, we believe that there will still be many more species that can be added to
the present list as moths are sampled more extensively and studied more intensively using
modern techniques, such as DNA barcoding. However, our study helps to establish the first
comprehensive preliminary dataset on moths of the region, which can be a spring-board for
future well-planned moth recording in Delhi. The areas for future investigation include
concentrating on developing comprehensive species inventory, studying larval host
associations and evaluation and prioritising moth species for conservation.
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