
in the life cycle, and inform targeted conservation strategies 
(Partridge & Harvey, 1988). In addition to understanding life 
cycle dynamics, documenting where butterfly species occur is 
essential for interpreting ecological and evolutionary patterns 
across landscapes. Range extension records contribute to 
this by capturing changes in species distribution over time, 
offering insight into shifting ecological conditions (Tingley & 
Beissinger, 2009). Such shifts can reflect underlying ecological 
factors like habitat connectivity, environmental adaptability 
and climate driven movement across regions (Årevall et al., 
2018). Because butterflies are widely recognized as sensitive 
bioindicators of ecosystem health, tracking and reporting 
their distribution changes provides valuable information for 
conservation planning and long-term monitoring efforts.

The lycaenid butterfly Talicada nyseus (Guerin, 1843) (Red 
Pierrot) is distributed in India, Sri Lanka, Myanmar, Thailand 
and southern China (Larsen, 1987; Kunte, 2000; Karunaratne 
et al., 2002; Lo et al., 2017; iNaturalist.org). The host plants 
of T. nyseus include Kalanchoe species (Crassulaceae), while 
adults feed on nectar of various flowering plants (Ankola et al., 
2013) and are also reported feeding on lichens (Karunaratne et 
al., 2002). The present study provides information about life 
cycle and a comparative life table to understand stage-specific 
survival of T. nyseus from the semi-arid biogeographic zone of 
India, characterized by low and erratic rainfall (c. 300-700 mm 
annually), sparse vegetation, and occurring predominantly in 
the northwestern region of India, including Rajasthan.

MATERIALS AND METHODS

Talicada nyseus has not been reported previously in any 
published literature on butterflies of this region (Ghorpade, 
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Abstract: Talicada nyseus, commonly known as Red Pierrot, is a Lycaenidae butterfly distributed throughout India, Sri Lanka, 
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8.3±1.2 days, respectively. Morphometrics and the ecological life table were also documented.
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INTRODUCTION

Understanding butterfly life cycles is important in ecology, 
evolutionary biology, and conservation because it provides 
insights into how species grow, adapt and interact with their 
environments (Bartonova et al., 2016). Due to their distinct 
developmental stages and sensitivity of environmental changes, 
butterflies serve as useful model organisms for understanding 
fundamental biological processes and ecosystem dynamics 
(Watt & Boggs, 2003). As larvae, they usually feed on specific 
host plants, exerting selective constraints that shape plant 
evolution and distribution (Scriber, 2002). Adult butterflies 
serve as essential pollinators for a wide variety of flowering 
plants, supporting plant reproduction and maintaining 
biodiversity (Ollerton, 2017; Schowalter, 2018; Stork, 2018). 
These interactions make detailed life history studies essential 
for understanding ecological networks and predicting species 
responses to environmental change.

The study of butterfly life cycles is also essential for 
conservation initiatives focused at protecting biodiversity 
and preserving ecosystems (Preston et al., 2021) as more 
than half of Lepidoptera species have been found to be 
declining in many studies (Sánchez-Bayo & Wyckhuys, 
2019). Butterflies are an ideal environmental indicator group 
because of their high visibility and ease of counting, as well as 
their ability to respond quickly to habitat or climate changes 
(Erhardt & Thomas, 1991; An & Choi, 2021). Life table 
analyses, which quantify key demographic parameters such 
as survival, fecundity, and mortality rates, are powerful tools 
for interpreting butterfly population dynamics (Radchuk et al., 
2013). Comparative life tables can help evaluate species fitness 
under different ecological conditions, identify vulnerable stages 
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2016; Jangid et al., 2016; Sharma, 2023). After regular 
sightings of T. nyseus adults, host plant leaves were checked 
daily for the presence of fresh eggs. The eggs of T. nyseus were 
collected at Ajmer, India (26.5069° N latitude and 74.6802° E 
longitude, 480 m elevation), in the north-Western extent of its 
distribution (Figure 1) in the semi-arid biogeographic zone of 
India (Choudhary et al., 2023), from a species of Kalanchoe 
(Crassulaceae), in October, 2024. Leaves with 32 eggs were 
collected and transferred to plastic rearing containers in the 
laboratory, while 24 eggs were monitored in situ on the host 
plant itself. The containers and in situ eggs were examined 
regularly at 6 hr intervals to record the time of hatching. After 
hatching, the larvae in container were supplied daily with leaves 
of the host plant. The time for the full-grown larvae to pupate, 
and the time of adult emergence, were also recorded. Millimetre 
graph paper was used for taking measurements. The ecological 
life table for T. nyseus was developed from observations of both 
in situ and ex situ eggs. Butterfly developmental data from in 
situ and ex situ rearing were analyzed to determine how rearing 
environment influenced developmental duration. Data for each 
developmental stage were first tested for normality using the 
Shapiro-Wilk test. When both groups met the assumption of 
normal distribution, an independent sample t-test was applied. 
When normality could not be assumed, the non-parametric 
Mann-Whitney U test was used instead.

RESULT AND DISCUSSION

Morphometrics of T. nyseus
The observed morphometrics of the various life stages of T. 

nyseus are provided in Tables 1, 2, and Fig. 2. 

Life cycle observations (Fig. 3)
Eggs: When laid, the eggs were ellipsoid and pale white in 

color, with a net-like pattern of ridges and pits. They appeared 
circular from above, but flattened in profile, with a depression 
at the top-center. The larva did not ingest the eggshell after 
hatching. The larvae emerged from the egg’s center core region. 
Larvae took 7.9±0.96 days to hatch from eggs (Table 2) and 
approximately 89% eggs hatched.

Larva (I, II, III, IV and V instars): Soon after hatching, 
the first instar larvae were bright green with darker heads. The 
anterior end was broader than the posterior end of the body. 
Fine hairs were present. The larvae passed through five larval 
instars. In the second instar, dark spots appeared on the dorsal 
side, while the posterior segments turned pale yellow. In the 
third instar, a faint mid-dorsal line appeared. Dots on the dorsal 
side became prominent. Hairs, spots, legs, mouth parts, and the 
mid dorsal line became more visible during the IV and V larval 
stages. The later stages increased in length and width, becoming 
cylindrical and sturdy, and fed heavily on the leaves. Talicada 
nyseus spent 10.3±2.8 days in larval form before pupating. 

Pre-pupa and pupa: At stage V, the larva stopped feeding 
and moved to the walls of adjacent surfaces, where it pupated. 
This prepupal, non-feeding stage was pale white with noticeable 
black dots, which progressively changed to yellow. Initially, the 
eyes and antenna were pale pink in hue, but gradually turned 
darker brown-black, gray, green, and speckled brown.

Adult: After 8.3±1.2 days the adult emerged from the 
pupa, usually  in the early morning, commencing with the 
legs and gradually forcing its way out of the pupal skin. Adult 
butterflies are pale white and coated with dense hair-like scales, 
with a black spot on the anterior border of the hind wings. The 

Figure 1. Distribution of T. nyseus in India and adjacent regions.



costa, both with white spots. The wing margins are bordered 
with white dots. The antennae are clubbed and have black and 
white bands similar to the legs.

Survivorship and ecological life table 
The ecological life table for T. nyesus is shown in Table 3 

and Fig. 4, with the total number of individuals and the fraction 

hindwings are tailed, the body is blackish brown on the dorsal 
side, and the ventral side is white. The upperside of the forewing 
is completely black, while the hindwings are partially black on 
the anterior side and dark orange on the posterior side. The 
underwings are primarily white with black spots, the outer part 
of the forewing is black with white spots, and the hindwings 
have an orange-red marginal band followed by black up to the 
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Development EGGS TO HATCH (n=15*) LARVAE TO PUPATE (n=9) ADULT EMERGENCE (n=9) 
Days Required (Mean ±SD) 7.9±0.96 10.3±2.8 8.3±1.2 
*(Based on data from eggs collected just after laying) 

 

 

Life stage 
Length in mm 

EGG L1 L2 L3 L4 L5 Pupa Adult 
Wingspan 

In situ  

N 24 21 14 12 12 11 9 9 
Mean 
(mm) -- 1.25 4.5 6.25 10.38 17.63 11 34.8 

SD -- ±0.46 ±0.53 ±0.46 ±0.52 ±1.60 ±0.76 ±2.5 
  Median  1 4.5 6 10 17.5 11 34.9 
 Q1  1 4 6 10 16 10.75 34 
  Q3  1.25 5 6.25 11 19 11.25 36 
 IQR  0.25 1 0.25 1 3 0.5 2 

Ex situ  

N 32 29 20 17 16 16 14 13 
Mean 
(mm) -- 1.25 4.5 6.38 10.13 16 10.75 34.9 

SD -- ±0.46 ±0.53 ±0.52 ±0.83 ±1.85 ±0.71 ±2.2 
 Median  1 4.5 6 10 16.5 11 34.7 
  Q1  1 4 6 9.75 14.75 10 33.5 
 Q3  1.25 5 7 11 17.25 11 36.6 
  IQR  0.25 1 1 1.25 2.5 1 3.1 

Overall 

N 56 50 34 29 28 27 23 22 
Mean 
(mm) -- 1.25 4.5 6.31 10.25 16.81 10.88 34.9 

SD -- ±0.45 ±0.52 ±0.48 ±0.68 ±1.87 ±0.72 ±2.3 
 Median  1 4.5 6 10 17 11 34.8 
 Q1  1 4 6 10 16 10 33.6 
 Q3  1.4375 5 7 11 18 11 36.4 
 IQR  0.4375 1 1 1 2 1 2.8 
 
 

Figure 2. Mean±SD length (mm) of T. nyseus larvae reared under ex situ and in situ conditions.

Table 1. Morphometrics of various life stages of T. nyseus (N= Number, mm= 
millimetre, SD= Standard deviation, Q1= First Quartile, Q3 = Third Quartile 
and IQR = Interquartile Range).

Table 2. Developmental times for T.nyseus reared ex situ.
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surviving declining over time. The second larval instar (L2) is 
the most critical stage, followed by the first larval instar (L1). 
Decrease in survival rate was recorded at the initial phase 
of the life cycle (L1 to L3), while mortality decreased and 
survivability increased at later stages of the life cycle (L3 to 
Adult). From the 56 eggs observed in both in situ and ex situ 

conditions, 50 reached larval instar L1 and only 22 individuals 
completed their life cycle to adult.
 
Influence of rearing conditions on development time

Normality testing showed that the Ist, IInd and IVth instar 
datasets failed to meet normality assumptions in at least one 

Figure 3. a) Talicada nyseus female laying egg; b1-b2) eggs of T. nyseus on host plant; c1-c5) Successive larval stages from I to 
V instar; d) Larva molting; e1-e3) Larva in between the leaf epidermal layers; f1-f2) Pre-pupa stage; g1-g6) Pupa (initial phase, 
eye and antenna visible phase, pigmentation phase, ready to emerge); h1-h2) Adult emerging from pupa; i) Empty pupal case; j) 
Freshly emerged adult. 
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reproductive timing. Compared with populations studied in 
southern India (Kallekkattil, 2025), T. nyseus in the semi-arid 
region of Rajasthan exhibited a prolonged egg stage and a 
shorter larval development period. These differences may reflect 
developmental plasticity associated with climatic conditions and 
host-plant characteristics, reflecting the ability of the species to 
adapt its life-history traits across contrasting ecological regions. 
The mean duration of the egg-hatching period in this study 
(7.9 days) was close to the 8.4 days reported by Ankola et al. 
(2013). However, the duration from the larval stage to pupation 
was slightly longer in our observations (10.3 days compared 
to 8.73 days). Conversely, the time taken for adult emergence 
was slightly shorter (8.3 days compared to 12.73 days). These 
variations could be attributed to environmental factors such as 
temperature, humidity, and resource availability in the semi-arid 
region. The absence of a significant difference in development 
time between in situ and ex situ rearing suggests that larval and 
pupal progression is resilient to moderate variation in rearing 
conditions, reinforcing the suitability of ex situ rearing as an 
approach for developmental and ecological studies, particularly 
where controlled observations are needed without disrupting 
natural populations. The presence of T. nyseus in semi-arid 
regions may be tied to the ecology of its larval host plants. The 
genus Kalanchoe is both diverse and resilient, thriving across a 
variety of climatic zones, including semi-arid landscapes where 
certain species are invasive (Herrera et al., 2018; Smith, 2022). 

treatment group (p < 0.05), and these stages were therefore 
analyzed using Mann-Whitney U tests. Vth instar and pupal 
length data were normally distributed in both in situ and ex 
situ conditions (p > 0.05), allowing analyses with independent 
samples t-tests. No statistically significant differences were 
detected between rearing environments for any developmental 
stages (all p > 0.05), indicating that in situ and ex situ conditions 
produced comparable developmental conditions across larval 
and pupal stages.

DISCUSSION

The present study recorded a hatching success rate of 89%, 
which is slightly lower than the 95% reported by Ankola et 
al. (2013) under laboratory conditions in southern India. The 
lengths of the first and fifth larval instars observed in this study 
were comparable to those reported by Sreekanth et al. (2018) for 
southern India. However, the lengths of the second, third, and 
fourth larval instars were greater in the present study, suggesting 
possible regional variations in larval development. A significant 
difference was observed in the breeding period. Although the 
species is known to breed throughout the year, Sreekanth et al. 
(2018) recorded breeding activity during April-May in southern 
India, and the present study documented breeding during 
October-November in the semi-arid region, indicating potential 
influences of climatic conditions and habitat differences on 
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Life Cycle 
Stage 
(x) 

Individual 
Numbers per stage 
 (Nx) 

Mortality 
numbers per stage  
(Dx) 

Survival Proportion 
at each stage  
(Ix) 

Mortality Proportion 
between stages  
(dx) 

Probability of dying 
between stages  
(qx) 

Egg 56 0 1 0 0 
Larva I 50 6 0.892 0.107 0.120 
Larva II 34 16 0.607 0.285 0.470 
Larva III 29 5 0.517 0.089 0.172 
Larva IV 28 1 0.500 0.017 0.035 
Larva V 27 1 0.482 0.017 0.037 
Pupa 23 4 0.410 0.071 0.173 
Adult 22 1 0.392 0.017 0.045 

 
 
 

 

 

Figure 4. Mortality and survival of different life stages of T.nyseus.

Table 3. Ecological life table for T. nyseus.
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Overall, the findings suggest that T. nyseus exhibits some degree 
of plasticity in its life cycle, possibly in response to differing 
ecological conditions across regions. Further studies are 
needed to explore how environmental variables influence the 
developmental stages and breeding phenology of this species.
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