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Abstract 
Observations on the biology of Pania luteopustulata (Mulsant) (Coleoptera: Coccinellidae) had been 
made at Mangan (Sikkim) and its surroundings. Here, it had been collected in association with the herb - 
Artemisia vulgaris Linnaeus, feeding upon the aphid - Aphis kurosawai Takahashi. Mating, oviposition 
and adult behaviour of this predator had been studied. It bred actively from March to August and it took 
about 27-30 days to develop from egg to adult. Larval setal maps of fourth instar larvae have been 
presented and differences with other larval instars have been tabulated.   
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Introduction 
Coccinellids are of great economic importance and thus actively studied. Majority of them are 
beneficial being carnivorous feeding upon a variety of pest organisms (aphids, coccids, 
aleyrodids and chrysomelids), however, some of them are harmful because of their 
phytophagous nature and cause damage to the vegetable crops. Notes abound on life cycle, 
feeding habits and ecology of exotic coccinellids. Hagen (1962) [8] published review of biology 
and ecology of predaceous Coccinellidae, Hodek (1973) [9] had compiled a book “Biology of 
Coccinellidae”, Hodek and Honek (1996) [10] published “Ecology of Coccinellidae” and Hodek 
et al (2012) [11] wrote another book entitled “Ecology and behaviour of Ladybird Beetles”. 
Such studies are scarce on Indian coccinellids (Bagal and Trehan 1945, Kapur, 1942, 1944 
Rajmohan and Jayaraj, 1973, Singh and Malhotra, 1979 Phaloura and Singh, 1993 Phaloura, 
2015). [2, 13, 14, 21, 29, 20, 18] 
The larval characters of Coccinellidae are of taxonomic significance and provide support to the 
otherwise highly polymorphic adults. Studies on the larvae of Indian Coccinellidae were made 
by Kapur (1950) [15], who presented notes on biology and external morphology of 14 species of 
larvae of coccinellids. He provided a general description of the larva of this subfamily, keys to 
the genera of Epilachninae and to species of Epilachna Chevrolat. Savoiskaya (1960) [27]; 
Kamiya (1965) [12]; Klausnitzer (1973) [16]; and Sasaji and Tjubokawa (1983) [26] had studied 
the larvae of Coccinellidae. Singh and Phaloura (1994) [30] published the preliminary 
characterization of the of Genus Henosepilachna based upon the larval characters. Phaloura 
(2016) [19] has published morphology and chaetotaxy of Henosepilachna ocellata 
(Redtenbacher) larvae in the form of setal maps.  
Field keys to the larvae of Coccinellidae had also been presented providing precise 
identification of the larvae in the field. Read (1965) [22] published field recognition features of 
three aphid feeding larvae of Coccinellidae. Storch (1975) [31] published field key to the larvae 
in the potato fields of Aristook County. Phaloura and Singh (1993) [20] had presented field key 
to the larvae of three species of genus Harmonia. Rees et al., (1994) [23] provided illustrated 
key to the larvae of 46 genera of North American Coccinellidae. Descriptions of the immature 
stages of Scymnus (Neopullus) sinuanodulus Yu and Yao was given by Lu et al. (2002) [17]. 
Casari and Teixeira (2015) [5] had studied the larval characters of five species of genus 
Epilachna. Literature clearly reveals paucity on the studies of larvae of Indian Coccinellidae. 
The present paper is aimed at providing observations on the biology and larval morphology of 
an unexplored Indian aphidophagous coccinellid Pania luteopustulata Mulsant.  
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Materials and Methods 
Biology of Pania luteopustulata (Mulsant) had been studied 
at Mangan (latitude 27.52°N, longitude 88.53°E, altitude 1800 
m; Sikkim) by rearing it in 12”x12” wire mesh cages in the 
field laboratory during 2010–2012 supplemented by field 
observations scattered over many years. The laboratory 
cultures were initiated with field collected adults and supplied 
with aphid food collected from the field. Observations on 
their food initially came from field observations and later 
confirmed by the study of their gut contents. Larvae were 
reared in individual glass tubes, supplied with plenty of food. 
Larvae were obtained after rearing field collected adults, in 
laboratory cages and killed and preserved in 70% alcohol 
after killing these according to the method given by Roy and 
Basu (1977) [24]. Permanent as well as temporary mounts of 
the setae were prepared after dissecting and clearing the larva 
in 10% KOH solution. Diagrams wherever required were 
drawn with the help of camera-lucida or with the help of 
graph-eye-piece of binocular microscope. Chaetotaxy of only 
the mature fourth instar larva of Pania luteopustulata has 
been presented, while the younger instars are simply 
compared to highlight the differentiating characters, if any 
(Table 2). For nomenclature and explanations of setal 
armature of larvae, terminology defined by Gage (1920) [7] 
and later on followed by other workers (e.g. Emden 1949, 
Sasaji, 1968, Savoiskaya and Klausnitzer, 1973) [6, 25, 28] and 
modified by Rees et al., (1993) [23] has been adhered to.  
 
Food and feeding behaviour 
Adults of Pania luteopustulata were collected from the herb- 
Artemisia vulgaris Linnaeus in the month of March. Ants also 
exist in association with aphid- Aphis kurosawai Takahashi on 
the A. vulgaris. But the plants infested by aphid and 
subsequently preferred by the ants are not preferred by the 
coccinellid under observation and it was always collected 
from plants devoid of ants. Examination of gut contents too 
led to the conclusion that P. luteopustulsta fed upon the aphid 
- Aphis kurosawai Takahashi. Later laboratory observations 
confirmed that aphid - A. kurosawai served as an essential 
food for P. luteopustulata. Both adults and larvae of the 
predator actively searched for these aphids, and when 
encountered were readily consumed after capturing with the 
help of forelegs and tearing with the bidented sharp 
mandibles. First, the predator sucked the fluid of the aphid 
and then devoured its remaining parts. The immatures of 
predator while selecting the aphid, however, preferred the 
convenient size of the prey. Agarwala et al (1991) [1] have 
reported it from Garhwal (Uttrakhand) feeding upon about 14 
different aphid species other than Aphis kurosawai.  
 
Interactions amongst P. luteopustulata, A. kurosawai and 
the ants 
The adults and larvae of P. luteopustulata abstain from those 
aphid colonies which exist in association with ants. In such 
associations, ants are usually known to feed upon the 
honeydew of aphids (Bradley and Hinks, 1968) [4]. In turn, the 
ants make the aphid colonies unapproachable/unfit for the 
feeding of coccinellids. Here ants and aphids are mutually 
benefitted. Such an observation has also been made by 
Bradley (1973) [3] amongst the predator coccinellid- 
Hyperaspis congressis Watson, its prey- Toumeyella 
numismaticum Pettit and McDaniel- the pine tortoise scale, 
and the ants - Formica obscuripes Forel.  
 
 

Mating behaviour 
Mating in P. luteopustulata occurred in the morning hours 
when the pairs were seen on top of the A. vulgaris plants. On 
slight disturbance, they immediately shifted to the 
undersurface of leaves. The mating was of riding type, typical 
of the coccinellid beetles and the riding male showed 
sideways brisk movements as reported by Phaloura and Singh 
(1993) [20] in Harmonia spp. The mating lasted for 2.28 hrs to 
2.50 hrs in different pairs. 
 
Oviposition  
Females of P. luteopustulata lay eggs upon under-surface of 
A. vulgaris leaves. Eggs are always deposited in batches of 5-
10 eggs/batch, closely placed and touching each other. 
 
Immature forms 
The dimensions and durations of various stages are given in 
table 1. 
The egg was approximately twice as long as wide, oblong and 
attached to the substratum with its basal conical end while its 
upper free end was rounded. Eggs when deposited were 
cadmium-yellow and shining but started turning dull and 
whitish, and ultimately turned steel-grey 6-10 hours before 
hatching. A bulge appeared near the apical end of the egg and 
finally the larva emerged through an apical split in the 
chorion. Through this split, head and prothorax were the first 
structures to come out and after a few minutes with a jerk the 
larva came out of the chorion with the legs first to put out. 
After complete emergence, it descended towards the base of 
egg retaining its hold to the chorion with its anal tip. It rested 
upon the egg shells for 9-12 hours after hatching. An 
incubation period of 4 days had been recorded at a 
temperature of 19-22 OC and relative humidity of 75- 87%. 
There were four larval instars followed by prepupa and pupa.  
When newly emerged, first instar larva was light-yellow in 
colour but with the hardening of its exocuticle, it acquired 
brownish-yellow hue while its head, legs and thoracic plates 
turned fulvus. All the scoli also turned fulvus except 
dorsolateral on the first and dorsal, dorsolateral and lateral 
ones on the fourth abdominal segments, which were of 
cadmium-yellow colour. Larva was broad anteriorly, widest at 
the meta-thoracic segment and gradually tapered towards the 
anal end. Underside of the larva was brownish-yellow. It 
actively fed upon small young aphids and if it encountered an 
old large aphid, it quickly retreated and ran away. 
The second instar larva was similar in shape and colour to the 
first instar larva except that it was slightly lighter in colour. 
The third instar larva was broad anteriorly, narrow posteriorly 
and broadest at the metathoracic segment. Its body colour was 
fulvus but sclerotised areas and head dark-brown and the 
venter of larva was fulvus. The fourth instar was similar in 
shape to the third instar larva. Its body-colour was mainly 
yellowish-brown, but some areas were cadmium-yellow. 
Head and legs are brown. Ventrally, the colour of larva was 
yellowish-brown and much lighter as compared to the 
dorsum.  
Fourth instar larva fed actively for 3-4 days, after which it 
ceased feeding and started shrinking in length. It then attached 
itself to some substrate, withdrew its legs and head 
underneath the body and further shrinkage in its size occurred. 
In 1-2 days, it changed to pupa. 
Pupa is of exarate type with legs and elytra free and attached 
to the substratum with its anal end. It was partially covered 
caudally by the cast off fourth instar larval skin. Head of pupa 
was opisthognathous and orange coloured. Pronotum was 
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narrow anteriorly, broad posteriorly, trapezoidal and orange in 
colour. It possessed two pairs of dark-brown spots arranged 
medially, one pair situated at the anterior margin and the other 
the larger one at the posterior margin. Meso and metanota 
were also orange in colour but the latter possessed a pair of 
medially arranged brownish spots. Elytron was oblong, 
orange but brunneous at scutellar area. Abdominal terga were 
yellowish in colour and bore inter segmental conjunctivae. 
When touched it showed the characteristic thrashing of 
coccinellid pupae by raising its anterior end high above the 
substrate and tapping back hard against the substrate. Pupal 
skin ruptured at the ecdysial cleavage line and the young adult 
emerged out of the pupal case. 
 

The adult  
Body of adult was shortly oval with dorsum moderately 
convex. Head was black with antero-lateral areas pale-yellow. 
Scutellum was black. Elytra were yellow and variable in 
maculation. They were either without any spots or possessed 
eight diffused spots out of which two were common to both 
the elytra. Underside of body was black. The adults exhibited 
sexual dimorphism. In males, legs were brownish-yellow 
except for dark-brown metafemora and tibia while in female, 
legs were brunneous except for yellowish-brown apices of 
femora, bases and tips of tibiae and tarsi. In addition, males 
and females could also be separated readily on the basis of 
colour pattern of pronotum. In males, the posterior half of 
pronotum was black while anterior half was yellow and the 
black region slightly extended into the yellow medially but 
never reached head. But in females, this black portion 
extended into the yellow anteriorly so that it reached head and 
divided the yellow band completely. Adults when roughly 
handled exuded yellowish fluid at the joints. They also 
pretended death by quickly folding their legs and antennae 
and falling from the plants on the grass, thus escaping from 
the predators. 
 
Cannibalism 
Adult beetles were in the habit of feeding upon their own 
eggs. However, such behaviour had only been recorded in the 
laboratory cages. The adults and larvae never tried to prey 
upon their young ones and fellow beings, except for the 
periods of acute food shortage when they do indulged in such 
an activity. 
 

Annual life cycle 
Present observations made on P. luteopustulata suggest that it 
is an active predator of aphid- Aphis kurosawai feeding upon 
A. vulgaris, which is a perennial aromatic branched shrub that 
bears flowers and fruit in August to October. Its extract is 
stomachic and infusion of leaves is useful in nervous 
affection, asthma, and diseases of brain. Literature suggests 
that the oil of this shrub is a larvicidal with feeble insecticide 
properties. But, A. kurosawai attacks this shrub heavily and 
tender young shoots are preferred. The multiplication period 
of aphids coincided with shooting and flowering season of the 
shrub and in turn the most active phase of predator, P. 
luteopustulata i.e. from March till August also fell within this 
period. The predator emerged in late February or early March 
and persisted till August. It took 27-30 days for its 
development from egg to adult. The number of generations 
could not be studied in the present case, however, it was noted 
that the adults of first generation readily laid eggs and entered 
next generation suggesting it to be a multivoltine species. It 
remained dormant in the cold winter months from September 
to February next and regained activity in the spring. 

Chaetotaxy of larvae 
The fourth instar larva 
The head and its setae (Figs.1, 2)  
The head is hypognathous, sub-rectangular with rounded 
corners and the lateral sides weakly narrowing towards base. 
The coronal part of epicranial suture is absent but the frontal 
sutures are well developed, lyre-shaped, widely diverging at 
the very start at vertex, converging towards one another at the 
pretentorial pits and again diverging widely towards the 
antennaria, thus demarcating the parietals and frons (Fig. 1). 
Clypeus is narrow posteriorly, wide anteriorly and is feebly 
demarcated from the frons by a weak frontoclypeal suture. A 
distinct clypeolabral suture separates the clypeus from 
labrum. Dorsally, the parietals bear two short setae on the 
vertex, three short and two long setae along the frontal suture 
posterior to the pretentorial pits. Frons bears two pairs of long 
setae posterior to, one at the level of, and six pairs of 
moderately long setae anterior to pits (Fig. 1) Clypeus is 
bearing three pairs and the labrum four pairs of setae. The 
ocellar and subocellar areas bear two setae each (Figs.1, 2).  
 
The head appendages and their setae  
The antennae are short and two segmented (antenomeres of 
Casari and Teixeira, 2015) [5]. The basal segment is about four 
times wider than long, the second about 1½ times wider than 
long bearing an equally long and 3-4 short peglike sensoria 
(peg-like setae of Gage,1920) [7], and 1-2 sensilla-placodea 
apically. It lacks the sensilla-trichodea (Fig. 3). 
The mandibles are dark-brown, falciform and heavily 
sclerotised. Each mandible is wide at base and bidentate 
apically. Towards its inner basal end is present a well-
developed retinaculum while the outer basal end bears a short 
and a long seta (Fig. 4). 
The maxilla consists of fused stipes and cardo bearing 5-6 
setae, three segmented maxillary palpus having a few 
irregularly placed setae and a triangular mala (Fig. 5). The 
latter bears an unequal branched bifurcated sensorium 
apically; two spines towards inner and one towards outer side 
subapically. Orally and aborally, it bears a few long sensory 
hairs (Fig. 5). 
The labium consists of membranous submentum having two 
pairs of long setae while the ligula bears 2-3 pairs of short 
setae. Labial palpus is two segmented and the apical segment 
bears sensoria distally (Fig. 5). 
 
The thoracic setae (Fig.6) 
The prothorax bears two subquadrate dorsal plates separated 
by a narrow mid-dorsal line. Each plate bears 7-8 setae 
anteriorly, 5-6 chalazae laterally and a few setae posteriorly as 
well as medially. Meso and metasegments bear similar seta 
dorsally. 'd' meso- is formed by three chalazae while 'dl' and 
'1' meso- by 6-8 chalazae each (Fig.6; Meso-). 
Ventrally, the 'v' groups of thoracic sterna are represented by 
verrucae each bearing 5-6 small setae. 
 
The leg (Fig. 7) 
The pro, meso, and metalegs are similar in their basic 
structures and differing only in the lengths of different parts. 
All over the segments are distributed small and moderately 
long setae. The tibiotarsus of each leg bears on its inner distal 
end many spatulate setae. 
 
The abdominal setae (Fig. 8) 
The abdomen is ten segmented. The 'd' I-VIII, 'dl' I-VIII and 
'1' I-VIII formed by strumae are similar in their structure. 
Each struma consists of many chalazae but only 3-4chalazae 
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bear equally long terminal setae and again out of these, the 
basal tubercle of only one chalaza is distinct (Fig. 8). 
The size of these strumae increases from first to fourth 
segment and there after decreases to the eigth. 'd' IV; 'dl' I, IV; 
and'1' I, IV-VIII are yellow coloured while the rest are fulvus. 

The 'v', 'pl' and 'vl' groups of abdominal sterna cannot be 
distinguished separately and are represented by 
many setae on each sternum (Pig. 8). The setae on VI-VIII 
segments are comparatively thicker and longer as compared to 
those on the anterior segments. 

 
Table 1: Duration and dimensions of various stages of Pania luteopustulata Mulsant. Food: Aphid (Aphis kurosawai Takahashi) 

 

 Egg 
First 

Instar 
Second 
Instar 

Third 
Instar 

Fourth 
Instar 

Prepupa Pupa 
Adult 

Female 
Adult 
Male 

Length 
(Av. ± S.D.) 

mm. 

1.648 ± 
0.061 

3.538 ± 
0.084 

5.576± 
0.128 

8.365± 
0.181 

9.450 ± 
0.233 -- 4.845 ± 

0.090 
5.119 ± 
0.217 

4.521 ± 
0.168 

Breadth 
(Av. ± S.D.) 

mm. 

0.679± 
0.016 

0.713± 
0.027 

0.961± 
0.057 

1.488± 
0.060 

2.048± 
0.122 -- 3.009± 

0.085 
4.276± 
0.128 

3.867± 
0.067 

Duration 
(Av.±S.D.) Days 

4.000 ± 
0.000 

2.971± 
0.300 

2.941± 
0.489 

2.344± 
0.602 

3.833± 
0.461 

1.963± 
0.192 

3.925± 
0.385 

Egg to Adult 21.926± 
0.874 

Temperature 
(Av.±S.D.) OC 

20.793± 
1.444 

22.408± 
1.124 

21.911± 
1.217 

22.000± 
1.526 

21.927± 
1.379 

22.088± 
1.379 

22.933± 
1.567 -- -- 

Relative 
Humidity 

(Av.±S.D.) % 

81.400± 
5.949 

77.667± 
4.185 

81.111± 
2.147 

78.000± 
4.200 

81.333± 
2.795 

80.444± 
1.878 

79.444± 
1.756 -- -- 

 
Table 2: Comparative study of setal arrangement in different larval instars of Pania luteopustulata (Mulsant) 

 

Fourth Instar Larva Third Instar Larva Second Instar Larva First Instar Larva 
Cranial Setae: 

Dorsally, parietals have two 
short setae on vertex, and five 
along the frontal sutures. Frons 

has nine, 
clypeus three and labrum four 
pairs of setae. Ocellar region 

and sub- 
ocellar regions bear two setae 

each (Figs.1, 2). 

Similar to fourth instar 
larva. Similar to fourth instar larva. Similar to fourth instar larva. 

 

Thoracic setae: 
Prothorax has two dorsal plates, 

each bearing 7-8 setae 
anteriorly, 8-10 chalazae 
laterally and few setae 

posteriorly as well as medially. 
The length of most of the setae 
is 1/5th length of plate (Fig.8; 

Pro-). 

Prothorax has two dorsal 
plates, each having 7-8 

setae anteriorly, 6-8 
chalazae laterally and 4-5 

setae posteriorly. The 
length of setae on anterior 
margin is about 1/4th of 
length of plate (Fig.10) 

Prothorax has two rectangular dorsal 
plates each having 7-8 setae anteriorly 

which are about 1/3rd length of the 
plate,6-8 chalazae laterally and 5-6 setae 
posteriorly, while a chalaza having seta 
1/3rd as long as plate is placed medially 

along the mid-dorsal line (Fig.13) 

Prothorax has two sub- quadrate 
dorsal plates, each having 5-6 

setae and 1-2 chalazae anteriorly, 
4-5 chalazae laterally and 2 
chalazae posteriorly. The 

chalazae placed medially along 
the mid-dorsal line has seta about 

1/2 of the length of the plate 
(Fig.16). 

'd ' meso- is formed by three 
chalazae, 'dl ' and 'l' meso- by 3-

4 chalazae each. 

'd' meso- is formed by three 
chalazae, ' dl ' meso- by 5-6 
chalazae, and 2-3 setae, and 
'1' meso by verruca bearing 
3-4 setae. A few setae are 
placed irregularly on the 

plate. 

Similar to third instar larva. 

'd' meso- is formed by three 
chalazae 'dl' by 7-8 chalazae and 

1-2 setae and a few setae are 
placed irregularly on the plate. 

'v ' meso- is a verruca having 
two long and 5-6 short setae. 

Similar to fourth instar 
larva 

'v' meso- verruca bears two long and two 
short setae.

'v' meso- verruca bears two long 
setae.

Abdominal setae 
'd' I-VIII; 'dl' I-VIII and '1' I-
VIII are formed by strumae 
similar in structure (Fig.9). 

Similar to fourth instar 
larva. Similar to fourth instar larva. Similar to fourth instar larva. 

Each struma consists of many 
chalazae but the basal tubercles 
and their terminal setae of only 
3-4 chalazae are distinct and. 

out of these, one has very 
distinctly large tubercle(Fig.9). 

Each struma consists of 3-4 
chalazae bearing almost 

equally long setae 
terminally but the basal 

tubercle of only one 
chalaza is distinctly larger 

(Figs.11, 12). 

Similar to third instar larva(Fig.230,231) 
Each struma consists of three 

chalazae equally distinct 
(Figs.17, 18) 

‘d' IV; 'dl' I, IV and '1' I, IV-VII 
are yellow coloured and the rest 

are fulvus. 

Similar to fourth instar 
larva. Similar to fourth instar larva. 'd' IV; 'dl' I, IV; and ' 1' I, IV are 

yellow, while the rest are fulvus. 

‘v’, 'vl 'and 'pl 'groups cannot be 
recognised separately. 

'v', 'vl 'and ‘pl’ groups can 
be recognised separately 
and each bears 6-7 setae. 

'v', 'vl ' and 'pl' groups are recognisable 
as separate verrucae each having 3-4 

setae. 

'v' are formed by verrucae having 
3-4 setae each, while 'vl' and 'pl ' 

are formed by chalazae. 
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Fig 1-7: Pania luteopustulata (Mulsant) fourth instar larva : (1) Dorsal view of Head, (2) Ventral view of Head (3) Antenna (4) Mandible (5) 
Labium and Maxillae (6) Mala (7) Leg 
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Fig 8, 9: Pania luteopustulata (Mulsant) fourth instar larva (8) Thoracic setal map (9) Abdominal setal map 
 

 
 

Fig 10-18: Pania luteopustulata (Mulsant) (10,13,16) Prothoracic dorsal plate of 3rd, 2nd and 1st instar larvae (11, 14, 17) ‘d’ I struma of 3rd, 2nd 
and 1st instar larvae (12, 15, 18) ‘dl’ struma of 3rd, 2nd and 1st instar larvae 
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