
Biology and morphomatrics of lemon butterfly Papilia
demoleus (Lepidoptsra: Papilionidae) on b351, Aegle

marmelos in arid region of Rajasthan
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cages throughout the period of egg laying in which tender

bael twigs were placed in conical flasks containing water.

The twigs were changed after one day. The eggs were

transferred to petridishes containing fresh tender leaves in

petridishes at room temperature (28=2°C). A moistened

filter paper was kept in each petriplate to prevent the

drying of leaves. The caterpillars were maintained in

petridishes upto third instar. Later on they were

transferred and reared in separate glass troughs and

allowed to complete first generation.
Ten samples (egg, larval stages, pupa and adult)

were used for observation and measurements. The larvae

were reared under laboratory condition for measurement

of different stages. The average linear measurements of

various body parts of male and female butterfly were

obtained under a stereo binoculars microscope (Radical

Instruments, Ambala, Haryana, India) using Jenoptic Pro

2.8.0 software. The terminology used to denote different

parts of the body of the butterfly (Haldhar, 2012; Haldhar

and Singh, 2014; Haldhar et al., 2015, Haldhar et al.,

2016). Transformations were used as necessary to achieve

normality in the data before analysis. The data on biology
and morphomatrics of lemon butterfly were analyzed

through one-way ANOVA using SPSS software. The

standard
esrror

of the mean was calculated by this

formula fl where, ‘s’ is the sample standard deviation

and ‘n’ is the size (number of observations) of the sample.

Results and discussion

The field experiments were conducted during
2015-16 and 2016-17 with bael (Aegle marmelos) to

determine the biology and morphomatrics studies of

lemon butterfly, Papilio demoleus L. On the basis of

pooled data of 2015-16 and 2016-17, adult female laid

eggs singly on the under surface of tender leaves and also

on tender twigs by curling its abdomen. The freshly laid

eggs measured 0.91 mm to 1.04 mm with an average of

0.98 mm and smooth, spherical creamy yellow in colour

and they turned to grayish with brown streaks all over the

chorion before hatching. Incubation period ranged from

2.38 to 3.25 days. There were only five larval instars

which the average duration of first to fifth instars were

2.21, 1.03, 1.55, 1.93 and 2.51 days respectively. Newly
hatched caterpillars were less spiny, cylindrical in shape,

light brown to brownish black in colour with thorax

thicker than rest of the body having dirty white mark on

dorsal side showing resemblance to birds excreta (Table 1,

2, 3 & 4). Resham et al. (1986), Singh and Gangwar
(1989), Radke and Kandalkar (1989) and Ramakrishna

Rao (2015) reported that the incubation periods varying
from 3-7 days, 4-7 days, Sdays and 2.90 days,

respectively. The difference in the incubation period was

due to variations in the weather factors of different

regions.
‘The first instar larva recorded an average length

and width of 5.56 mm and 1.55 mm respectively. The

average duration of first instar larva was 2.21 days with

range of 1. 63 to 3.13 days. The second instar larvae were

less spiny and dark brown in colour with a dirty white line
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present obliquely along lateral sides of the abdomen and

with a break on the dorsal side. The average size of the

second instar larvae in length and width was found to be

9.05 mm and 2.71 mm, respectively. The average second

instar larval period was found to be 1.03 days with a range

of 0.75 to 1.38 days. Third instar larvae were resembled

the second instar larvae except in size. Third instar larvae

was recorded an average length and width of 13.25 mm

and 3.659 mm, respectively. The average third instar

larval period was 1.55 days with rage of 1.25 to 1.88 days.
The fourth instar larvae were black in colour with a little

greenish tinge and whitish bands could be seen on meso

and meta thoracic segments laterally, anterior part of

abdomen and on last anal segments. The average fourth

instar larval period was found to be 26.56 mm in length
and 5.74 mm in width. The average fourth instar larval

period was found to be 1.93 days with a range of 1.63 to

2.25 days. Fifth instar larva were yellowish green or green

in colour. The average length and width of the fifth instar

larva was found to be 42.86 mm and 5.74 mm

respectively. The average duration of fifth instar larva was

2.51 days (Table l, 2, 3 & 4). The results of the present

investigation are also comparable with Madansuri et al.

(1979) who recorded the mean head capsule width of first,

second, third, fourth and fifth instars of P. demoleus as

0.61, 0.95, 1.49, 2.33 and 3.64 mm respectively, Sharif et

a1. (1989) recorded the durations for egg, larva and pupal

stages as 3.24, 18.24 and 11.7 days respectively and the

butterfly had four generations in a year with a life cycle of

33.19 days and similarly Jahnavi et al. (2018) recorded

duration of total larval period varied from 17.16 to 17.66

days with an average of 17.53 days on acid lime.

Before changing to pre-pupa the caterpillar
shrunk in side and it hangs from the twig with the help of

a silken girdle. The pre—pupal period was observed to be

0.75 to 1.25 days with an average of 0.99 days. Pupae
were naked and varied in colour from green, straw to

brown majority being green in colour with several black

markings on the body. The average length and width of

the pupal period was found to be 30.48 mm and 8.88 mm,

respectively. The duration of the pupal period was

observed to be 7.38 days and 8.50 days with an average of

8.11 days. Adult butterflies were large and beautiful with

wide wing spread. Head, thorax and legs were black with

creamy yellow streaks on either side, whole abdomen.

The average length, width and wing expanse of male

butterfly were found to be 27.96 mm, 6.00 mm and 88.52

mm while female butterfly was found to be 29.02 mm,

6.33 mm and 91.07 mm, respectively. The female adults

were lived longer than the male adult. The longevity of

male and female was 3.38 to 4.25 and 6.38 to 7.38 days
with an average of 3.85 and 6.95 days when provided with

dilute honey as a food (Table 1, 2, 3, 4 & Plate 1). The

variation in adult longevity was in agreement with the

findings of Ramakrishna Rao (2015) and Jahnavi et al.

(2018). Singh and Gangwar (1989) reported the longevity
female and male was 5.80 and 5.10 days. Smith et al.

(2008) studied the taxonomy and morphological
characters of 5 species of P. demaleus, P. demodocus, P.

erithonioides, P. grosesmithi, and P. morondavana based



S. M. Haldhar, Indian Journal ofArid Horticulture, 2017, Vol. 12 (1-2): 40-44

on features of the wings, male and female genitalia. The

results revealed that the tail on hind wing vein M3 is

rudimentary or very short, less than twice as long as those

of neighbouring veins in P. demoleus.
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Table 1.Biology of different life stages of the lemon butter fly, Papilio demoleus in 2015-16

S. Life stages Duration in days
No. Minimum Maximum Mean SD SEm

l Incubation period 2.250 3.250 2.750 0.312 0.099

2 1St instar larva 1.500 3.000 2.150 0.444 0.141

3 2nd instar larva 0.750 1.250 0.975 0.219 0.069

4 3rd instar larva 1.250 1.750 1.500 0.204 0.065

5 4”1 instar larva 1.750 2.250 1.900 0.175 0.055

6 5“1 instar larva 2.250 2.750 2.475 0.219 0.069

7 Pre-pupal period 0.750 1.250 0.950 0.197 0.062

8 Pupal period 7.500 8.500 8.050 0.329 0.104

9 Male adult longevity 3.250 4.250 3.800 0.307 0.097

10 Female adult longevity 6.250 7.250 6.900 0.337 0.107

Mean of ten samples

42
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Table 2.Biology of different life stages of the lemon butter fly, Papilio demoleus in 2015-16

S. Life stages Duration in days
No.

Minimum Maximum Mean SD SEm

1 Incubation period 2.50 3.50 2.85 0.34 0.11

2 1St instar larva 1.75 3.25 2.28 0.46 0.15

3 2Ild instar larva 0.75 1.50 1.08 0.29 0.09

4 3rd instar larva 1.25 2.00 1.60 0.27 0.09

5 4th instar larva 1.50 2.50 1.95 0.28 0.09

6 5th instar larva 2.25 3.00 2.55 0.28 0.09

7 Pre-pupal period 0.75 1.50 1.03 0.25 0.08

8 Pupal period 7.25 8.25 8.18 0.41 0.13

9 Male adult longevity 3.50 4.50 3.90 0.32 0.10

10 Female adult longevity 6.50 7.50 7.00 0.33 0.11

Mean of ten samples
Table 3- Pooled data of biology of different life stages of the lemon butter fly, Papilio demoleus in 2015-16 and 2016-17

S. Life stages Duration in days
No.

Minimum Maximum Mean SD SEm

l Incubation period 2.38 3.25 2.80 0.31 O. 10

2 1St instar larva 1.63 3.13 2.21 0.45 0.14

3 2”d instar larva 0.75 1.38 1.03 0.25 0.08

4 3rd instar larva 1.25 1.88 1.55 0.23 0.07

5 4th instar larva 1.63 2.25 1.93 0.21 0.07

6 5Th instar larva 2.25 2.75 2.51 0.23 0.07

7 Pre-pupal period 0.75 1.25 0.99 0.21 0.07

8 Pupal period 7.38 8.50 8.1 1 0.35 0.11

9 Male adult longevity 3.38 4.25 3.85 0.30 0.10

10 Female adult longevity 6.38 7.38 6.95 0.33 0.10

Mean of ten samples
Table 4.Linear morphometric measurements of different life stages of the lemon butter fly, Papilio demoleus

S. Life stages Measurement in ‘mm’

No. Minimum Maximum Mean SD SEm

Egg diameter 0.91 1.04 0.98 0.04 0.013

Length of 1St instar larva 4.78 6.91 5.56 0.63 0.199

Width of 1St instar larva 1.47 1.65 1.55 0.07 0.021

Length of 2nd instar larva 8.45 9.78 9.05 0.51 0.161

Width of 2Ild instar larva 2.44 3.01 2.71 0.20 0.063

Length of 3rd instar larva 12.05 14.89 13.25 0.84 0.266

Width of 3rd instar larva 3.12 4.01 3.65 0.27 0.085

Length of 4th instar larva 24.59 27.89 26.56 1.06 0.334

Width of 4th instar larva 5.45 6.02 5.74 0.15 0.049

Length of 5th instar larva 40.15 45.78 42.86 1.95 0.616

Width of 5th instar larva 6.52 7.14 6.78 0.22 0.068

Length of pupa 29.58 31.25 30.47 0.55 0.175

Width of pupa 8.45 9.25 8.88 0.21 0.066

Length of adult male 25.36 29.68 27.96 1.24 0.392

Width of adult male 5.88 6.12 5.10 0.09 0.028

Width of adult male with wing 86.99 90.25 88.52 1.17 0.369

expanse

Length of adult female 27.28 30.89 29.02 1.08 0.342

Width of adult female 6.01 6.55 6.33 0.19 0.060

Width of adult female with 88.97 93.58 91.07 1.62 0.511

Wing expanse

Mean of ten samples
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