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Abstract

A survey was carried out studying the life cycle of butterflies in the Bankura
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district, West Bengal, India. Four new larval host plants of three different
species of butterflies, together with their life cycles, were observed during this

Published online: 31 December 2021 survey: Calliandra heamatocephala (Hassk) as new larval host plant of
Charaxes solon (Fabricius) and Rapala manea (Hewitson). Litchi chinensis
(Sonn) as new larval host plant of Rapala manea and Hemigraphis hirta (Vahl)
(T. Anders) as new larval host plant of Zizula hylax (Fabricius).
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Introduction

Pollinators play a crucial part in the world's food supply
and have received a lot of attention in recent years since
they have an important role in ecosystems (Losey and
Vaughan, 2006; Lindstrom et al., 2018). Butterflies are
among the most susceptible wildlife species, negatively
responding to climate and habitat changes (Thomas,
2005). At many geographical scales, studies have
discovered a close link between butterfly diversity and
plant diversity (Hawkins and Porter, 2003a; 2003b;
Menéndez et al., 2007; Kitahara et al., 2008). The
documentation of butterfly larval host plants was
mitiated by T. R. Bell (1909-1927). The larval host
plants of butterflies have been well documented from
Western Ghat by Nitin et al. (2018). A total number of
834 plants has been reported as larval host plants of 320
species of butterflies (Nitin et al., 2018). The
documentation of butterflies in the heterogeneous
habitat of Bankura district was carried out by Mukherjee
and Mondal (2020). They found 117 species of
butterflies. This region is largely unexplored (Mirza and
Mondal 2018; Mondal et al., 2020), but some interesting
butterfly species distributions (Roy et al., 2021) and a
new host plant of Papilio crino (Fabricius) has been
reported by Mukherjee and Ghosh (2018). The objective
of this present study is to understand the availability of
the larval host plants in the Bankura district.

Material and Methods
Study area

A small opportunistic survey was done in Raibaghini
(23.029°N, 87.557°E) (Fig. 1). It is a small village in
the Kotulpur block of the Bankura district. This
study area is situated between Damodar and
Darokeswar River. The average annual rainfall of
Raibaghini is 1236 mm and the average temperature
is 26.6 °C. The survey was carried out from March
2020 to June 2020. In this time-span, some life
cycles were observed from the egg to the larval stage
(caterpillars). The opportunistic method (Williams,
2015) was followed to complete the survey. The
eggs and larvae were collected and the whole life
cycle was observed in the author’s home. The larvae
were kept in plastic containers until they reached the
adult stage. The flower and the leaf of the host plant
were provided for the caterpillars. The containers
were cleaned daily to avoid any fungal infections.
The plants were identified as per regional
publications of flora (Hooker, 1875-1887; Kanjilal
et al.,, 1934-1940; Haridasan and Rao, 1985-1987).
Information was collected about the early stages of
larvae and host plants from the Butterflies of India
website, https://www.ifoundbutterflies.org.
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Figure 1: The location of the study area: Raibaghini, Bankura, West Bengal, India.

Results and Discussion

1. Slate flash (Rapala manea) -

a. Rapala manea is common in India and seen
throughout the year (Kehimker, 2008). The species is
frequently found in Bankura district of West Bengal
(Mukherjee and Mondal, 2020). The larvae feed on
the flower and buds during all of their life (Bhakare
and Ogale, 2018). On 10" March 2020, a Slate flash
female was laying an egg on the buds of Litchi
chinensis (Sonn) (Sapindaceae), which was full with
flowers at the time (23.029°N, 87.557°E). The plant
was approximately 9.5 m tall. The egg was fresh
green in color, and it blackened gradually. A small
hairy larva hatched from the egg after 4 days. The
first molt occurred after 5 days from the hatching
date. It spent 12 days as a larva. On the 13t day (22"

March 2020) from the date of oviposition, the larva
pupated. After spending 7 days as a pupa the adult Slate
flash emerged on 30" of March 2020. The larva took 20
days to complete its lifecycle on Litchi chinensis plant
(Fig. 2), and it feeds on the flowers of Litchi chinensis.
This plant has also been reported as the larval host plant
of Rathinda amor (Fabricius, 1775), Anthene emolus
(Godart, 1824), and Deudorix epijarbas (Moore, 1858)
(https://www.ifoundbutterflies.org/flora/1426/Litchi-

chinensis) but has never previously been reported as
a host plant of Rapala manea. Previously reported
larval host plants are given in Table 1.

b. Another host plant of Rapala manea was recorded
from Raibaghini, Bankura (23.029°N, 87.557°E). On
the 16" of May 2020, a Slate flash female was seen
laying eggs on the buds of Calliandra heamatocephala
(Hassk). Calliandra haematocephala is a small
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flowering, deciduous plant of the Fabaceae family, and
the height was about 14 ft. On the same day, another 3
larvae of the 3rd instar were also found (Fig. 3). These
caterpillars were left on the plant for observation under
natural conditions. One egg was collected and reared.
The egg hatched after 3 days (on 19" May 2020). The
size of the final instar caterpillar was 4 cm and it became
a pupa on 1% June 2020, which hatched on 7" June 2020.
The life cycle took a total of 22 days from egg to adult
(Fig. 4). Calliandra heamatocephala is recorded as the
larval host plant of Eurema hecabe (Linnaeus, 1758)
(https://www.ifoundbutterflies.org/flora/747/Calliand
ra-haematocephala) and Eurema blanda (Boisduval,
1836: Nitin et al. 2018), but has never been reported
as a larval host plant of Rapala manea.

2. Tiny grass blue (Zizula hylax) —

This is the second smallest butterfly in India and its
status is considered common (Kehimkar, 2008). It is
frequently found in Bankura (Mukherjee and Mondal,
2020). The larvae feed on the immature pods and
flowers of the host plant Hemigraphis hirta (Vahl) T.
Anders. (Acanthaceae) (Bhakare and Ogale, 2018) and
this butterfly has been recorded in all possible
localities where surveys are conducted (Das, 2014).
On 11" April a 3% instar caterpillar of the tiny grass
blue was seen on the flower of Hemigraphis hirta at
Raibaghini, Bankura  (23.029°N,  87.557°E).
Hemigraphis hirta grows on the ground with a
beautiful bluish flower, which is large in respect to
this small plant. The larva completed its lifecycle on
this plant feeding on the fresh flower-bud and flower.
The larva pupated on 19" April 2020, and the pupa
hatched on 24™ April 2020. Previously Hemigraphis
hirta was reported as the larval host plant of Junonia
almana (Linnaeus, 1758) and Junonia lemonis
(Linnaeus, 1758) (Shihan, 2018), but has never

previously been reported for Zizula hylax. Earlier
recorded larval host plants of this species are given in
Table 2. The life cycle image is given in Fig. 5.

3. Black rajah (Charaxes solon) —

The Black rajah is a butterfly of the Nymphalidae
family, which is not common in India (Kehimker,
2008). The species has a scattered distribution in West
Bengal (Das, 2014) and is rare in Bankura (Mukherjee
and Mondal, 2020). A female Black rajah was seen
laying eggs on the upper side of a leaf of Calliandra
heamatocephala on 12 March 2020 in Raibaghini,
Bankura (23.029°N, 87.557°E). One egg was collected
and reared at home. The egg hatched after 3 days (15
March 2020) and it spent a total 32 days as a larva
from the date of hatching. On the 33™ day (17" April
2020) the larva pupated. Pupation was 6 days and on
the 7" day (24" April 2020) the pupa hatched as the
adult Charxes solon. It took a total of 43 days to go
from egg to adult. The life cycle images are given in
the Fig. 6. Previously, Calliandra heamatocephala has
not been reported as the host plant of Charaxes solon.
An existing host plant list is given in Table 3.

Conclusion

This study shows that Rapala manea, Zizula hylax,
and Charxes solon accept new host plants, which are
not previously reported. More fieldwork and surveys
are needed to reveal more possibilities, in order to
know more about the diversity of butterflies in
relation to their host plants in this geographic region.
Host plants and butterflies have co-evolved in the
same context so their biotopes are crucial for
maintaining butterfly variety. It is very important to
determine relationships between butterfly taxa and
host plants to conserve them in their native habitat.

Table 1: Previously reported host plants of the Slate flash.

SI. No. Host plant name Family name References

1 Lantana camara Verbenaceae Nitin et al. (2018)

2 Camellia sinensis Theaceae Wiynter-Blyth (1957); Kunte (2000)
3 Clerodendrum infortunatum Lamiaceae Saji et al. (2018)

4 Mangifera indica Anacardiaceae Robinson et al. (2010)

5 Combretum indicum Combretaceae Wiynter-Blyth (1957); Kunte (2000)
6 Acacia pennata Fabaceae Wiynter-Blyth (1957); Kunte (2000)
7 Mimosa invisa Fabaceae Nitin et al. (2018)

8 Urena lobata Malvaceae Saji et al. (2018)

9 Ziziphus sp. Rhamnaceae Wiynter-Blyth (1957); Kunte (2000)
10 Sorbaria sorbifolia Rosaceae Wiynter-Blyth (1957); Kunte (2000)
11 Lepisanthes tetraphylla Sapindaceae Saji et al. (2018)

12 Antidesma ghaesembilla Phyllanthaceae Wiynter-Blyth (1957); Kunte (2000)
13 Antidesma acidum Phyllanthaceae Wiynter-Blyth (1957); Kunte (2000)
14 Acacia megaladena Fabaceae Wiynter-Blyth (1957); Kunte (2000)
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Table 2: Previously reported host plants of the Tiny grass blue.

SI. No. Host plant name Family name References

Wynter-Blyth (1957); Robinson et al.
(2010); Kunte (2000)
Robinson et al. (2010); Das (2014); Nitin et

1 Lantana sp. Verbenceae

2 Hygrophila auriculata Acanthaseae al. (2018)
Wynter-Blyth (1957); Robinson et al.

3 Nelsonia canescens Acanthaceae (2010); Kunte (2000) Wynter-Blyth (1957);
Robinson et al. (2010); Kunte (2000)

4 Phaulopsis dorsiflora Acanthaseae Kunte (2000)

5 Hygrophila ringens Acanthaseae Nitin et al. (2018)

6 Dipteracanthus prostratus Acanthaseae Nitin et al. (2018)

7 Ruellia tuberosa Acanthaseae Nitin et al. (2018)

8 Ruellia tweediana Acanthaseae Nitin et al. (2018)

9 Visia sp. Fabaceae Wynter-Blyth (1957); Kunte (2000)

10 Tribulus terrestris Zygophyllaceae Nitin et al. (2018)

Table 3: Previously reported host plants of the Black rajah.

Sl. No. Host plant name Family name References
1 Dalbergia sissoo Fabaceae Robinson et al. (2010)
2 Pithecellobium dulce Fabaceae Robinson et al. (2010)
3 Tamarindus indica Fabaceae Bell (1 9I?(?l:1119$ir71)é tKael:.hénkme(;)(ZOOS),
4 Xylia xylocarpa Fabaceae Robinson et al. (2010)
5 Moullava spicata Fabaceae Kehimker (2008); Robinson et al. (2010)
6 Bauhinia racemosa Fabaceae Kehimker (2008)
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Figure 2: Life cycle of the Slate flash on Litchi chinensis plant. Egg laying female (a), freshly laid egg (b), two days old
larva (c), last instar larva (d), pre-pupation (e), pupa (f), mature pupa (g), adult Slate flash (h), and Litchi chinensis plant (i).

Journal of Animal Diversity (2021) | © Lorestan University Press



New larval host plants for the Slate flash, Black rajah and Tiny grass blue butterflies ...

Figure 3: 3™ Instar larvae of the Slate flash.
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Figure 4: Lifecycle of the Slate flash on Calliandra heamatocephala plant. Freshly laid egg (a), 4 days old larva
(b), 2" instar larva (c), last instar Slate flash larva (d), pre-pupa of Slate flash (), 3 days old pupa (f), Mature
pupa (g), adult Slate flash butterfly (h), and Calliandra heamatocephala flower (1).
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Figure 5: Lifecycle of the Tiny grass blue on Hemigraphis hirta. 3" instar larva (a), 4" instar larva of tiny grass blue (b), pre-pupa
(c), freshly formed pupa (d), pupa dorsal view (e), mature pupa (f), adult Tiny grass blue (g), and Hemigraphis hirta plant (h).

Figure 6: Life cycle of the Black rajah on Callzandm heamatocephala Freshly laid egg (a) larva ]ust after hatchlng (b),
the larva is eating Calliandra heamatocephala leaf (c), final instar larva (d), freshly formed pupa (e), mature pupa (f),
adult Black rajah (g), Calliandra heamatocephala flower (h), and Calliandra heamatocephala leaf (i).
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