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INTRODUCTION 

Pomegranate, Punica granatum L. is emerging 

as commercially important fruit crop in 

tropical and sub-tropical regions of the world, 

serving dietetic, remedial and aesthetic values. 

In the last three decades, area under 

pomegranate cultivation, production and 

export of fruit has significantly increased 

because of its versatility, hardy nature, wider 

adaptability, drought resistance, higher yields, 

excellent keeping quality, remunerative prices, 

less requirement of water and availability of 

vegetatively propagated planting materials
1
.  

In India, it is cultivated in 1,43,140 ha with a 

production of 17,73,660 MT with an average 

productivity of 12.39 MT. It has been 

considered as a vital cash crop in Karnataka 

with a 19,040 ha and with production of 

2,04,640 MT with an average productivity of  

10.75 MT
2
. 
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ABSTRACT 

Pomegranate butterfly, Deudorix isocrates is one the most obnoxious pest on pomegranate crop 

incurring about 65-70 percent of yield loss worldwide.  However, the experiment was conducted 

on biology of pomegranate fruit borer at the laboratory of Division of Entomology and 

Nematology, ICAR-Indian Institute of Horticultural Research, Hessaraghatta, Bengaluru during 

2013-14.  Biological studies revealed that gravid female lays shiny white eggs singly on the calyx 

of flowers or on young fruits. The incubation, larval, prepupal and pupal periods were 7.15 ± 

0.10, 32.9 ± 2.38, 4.35 ± 0.12 and 10.25 ± 0.10 days respectively. The adult longevity of male 

and female was 8.26 ± 0.14 and 10.28 ± 0.20 days respectively. Sexual dimorphism was observed 

in adults. D. isocrates took about 52-75 days with on an average 63.92 ± 2.87 days to complete 

life cycle from oviposition to adult emergence on pomegranate.  
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Several insect and non-insect pests are known 

to attack pomegranate crop, among them, 

Pomegranate fruit borer, Deuodorix isocrates 

(Fab.) is a major constraint in the production 

of appropriate quality fruits of pomegranate 

for domestic and export markets
3
.   It is also 

commonly called as Anar butterfly or 

Pomegranate butterfly causing more than 50% 

yield loss
4
 and is, in fact, a polyphagous pest 

attacking a wide range of host plants, 

including anola, guava, citrus, litchi, peach, 

pear, apple, ber, tamarind and sapota
5, 6

.  The 

above statiscal loss due to Anar butterfly, its 

alarming time to study the biology of D. 

isocrates in order to manage this pest. Hence, 

the present investigation was conducted at 

ICAR-Indian Institute of Horticultural 

Research, Bengaluru, during 2013-14. 

 

MATERIAL AND METHODS 

Study on the biology of D. isocrates was 

carried out in the laboratory of the Division of 

Entomology and Nematology, ICAR-Indian 

Institute of Horticultural Research, Bengaluru 

(12
0
58’N and 77

0
35’E; 890 m MSL) during 

August to December, 2013-14 at ambient 

temperatures and RH. Larvae and pupae 

contained in infested fruits were collected 

from pomegranate orchards planted at ICAR-

IIHR and Gandhi Krishi Vignan Kendra 

(GKVK), Bengaluru and kept in plastic 

containers for insect rearing. Ten plastic 

containers and each container containing three 

fruits were maintained under laboratory 

conditions. To study the larval and pupal 

development, observations were made on 

larval instars and pupation. Freshly emerged 

male and female insects were differentiated 

based on their morphological characters, a 

pairs of emerged insects were relesed in each 

wooden cages of wire mesh (46.5 x 46.5 x 

46.5 cm) and ventilated glass (60 x 60 x 60 

cm) by providing pomegranate branches, 

bouquets of flowering weed, Tridax 

procumbens L. were placed in 500 ml conical 

flask with water to mimic natural ambience 

and fed with 10 per cent honey solution soaked 

in cotton swabs to record the longevity of 

adults (Figure 1a). Observations were recorded 

on duration of egg, larvae of each instar, pre-

pupa, pupa and adult stages. For the study of 

morphometrics, viz., the size of egg, larvae, 

Pre-pupa, pupa, male and female adults, and 

body length was obtained using an ocular 

micro-meter. The mean temperature and 

relative humidity during the period of study 

were also recorded. 

 

RESULTS AND DISCUSSION 

The experimental data revealed that the gravid 

female laid round white eggs singly but also 

sometimes in pair either on the fruit or on the 

calyx, on the stalk or on upper surface of 

leaves (Figure 1b, c & d). The freshly laid 

eggs on an average measured 0.55 ± 0.30mm 

in diameter (Table 2).  The incubation period 

lasts for 6-8 days with average period 7.15 

days (Table 1) at 24.8 - 32.5
0
C and 86-90% 

RH.  Present results were in confirmation with 

earlier workers who reported that shiny white 

eggs singly on the calyx of flowers or on small 

fruits and incubation period lasts for 8-10 days 

with average period of 8.8 days 
6, 7, 8

.  Average 

egg diameter varied 1.22 ± 0.11mm and the 

incubation period was 8.0 ± 1.2 days.  

 Freshly hatched larvae were 

cylindrical with creamy white except head and 

last abdominal segments being dark.  The body 

of larva with short scattered white hairs, 

measured 1.25 - 1.85mm in length and 0.60 - 

1.10mm in width (Table 2).  The development 

period of this instar was 6.10 ± 0.15days 

(Table 1) at 22.5 - 31.4
0
C and 86.5% RH.  The 

second instar larvae turned creamy white to 

greenish brown with scattered hairs and pale 

yellowish patches on the body (Figure 1e & f). 

It measured 6.59 ± 0.61mm in length and 2.43 

± 0.49mm in width.  This instar lasted 7.20 ± 

0.26 days (Table 1) at 21.7 - 32.4
0
C and 88% 

RH. Third larval instar resembled second 

instar except the length increased 12.09 ± 

2.23mm and width of 3.82 ± 0.53mm (Table 

2) with the development period of this instar 

was 7.50 ± 0.32 days (Table 1) at 23.9 -33.4
0
C 

and 89% RH. Last abdominal segment was 

slanting and flat segments forming a shield 

over the anus in the full-grown larva. 

Fourth instar larva was light brown and 

measured 18.01 ± 1.26 mm in length and 5.12 

± 0.43mm in width. The average duration of 

fourth instar was 6.20 ± 0.35 days (Table 1). 

Previous studies revealed that the fourth instar 

larva lasting 4.97 days
10

. Fully mature larva 

was blackish brown with pale yellowish 

patches and short scattered hairs all over the 

body. The developmental period of fifth instar 
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lasting of 5.90 ± 1.30 days (Table 1) and 

measured 21.07 ± 1.32mm in length with 6.36 

± 0.54mm in width (Table 2) at 21.00 to 

32.5
o
C and 89% RH. Thus, total larval period 

on pomegranate was of 32.9 ± 2.38 days with 

an average duration of 27-41 days. Total larval 

period of 17-46 days with mean duration of 

31.4 days on pomegranate
6
.  The larva passed 

through five instars and the total larval period 

was 17-22 days
5, 11

. 

On hatching, the larvae bores inside 

the developing fruits and are usually found 

feeding on the pulp and seeds just below the 

rind.  The affected fruits ultimately fall down 

and are of no use. Pomegranate fruits with 

punctures caused by borer are most suitable 

for the entry of microorganisms responsible 

for their rotting (Figure 1i).  The larvae of D. 

isocrates pass through five instars to reach 

pre-pupal stage
7, 12

.  Before pupal stage, the 

larval colour changed from dark brown to dark 

bluish on dorsal side and dirty on ventral side, 

shrunken, stopped feeding and turned into pre-

pupal stage which measured 17.31 ± 1.73mm 

in length with 8.22 ± 0.51mm in width (Table 

2).  This stage lasted for 4.35 ± 0.12 days 

(Table 1).  The pupa is obtect, light to dark 

brown in colour, measured 14.25 ± 0.82mm in 

length and 6.59 ± 0.91mm in width (Table 2).  

Pupation takes place inside the damaged fruit 

(Figure 1g).  Pupal period lasted for 9 - 11 

days with an average of 10.25 ± 0.10 at 24.30 

to 34.5
o
C and RH of 86%. Workers observed 

that pupal period of 7-8 days 
13

 and 8-18 

days
14

.  The pupa was measured 1.4 to 1.7 cm 

in length and 0.5 to 0.6 cm in width and pupal 

period was 7-8 days and in one of the studies 

the pupal period lasted for 11-12 days
15, 16

. The 

pupal viability was 81.6 ± 2.6 per cent 
7
. 

 

 

 

Fig. 1: a) The insect cage for oviposition; b) hatched and unhacthed eggs; c) Eggs on shoot; d) Egg on 

opened flower; e) &f) Larva and entering into fruit respectively; g) pupae of anar butterfly, h) freshly 

emerged adult from pupae and i) Infested fruit with initial rotting near bored hole 

d e 
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f 
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Sexual dimorphism was observed in adults 

(Figure 2). Males are smaller in size than 

females in wing expansion. The male is glossy 

bluish violet (Figure 2b) while female is 

brownish violet having conspicuous orange 

patches on forewings (Figure 2a). Both sexes 

hind wing had 4-6mm long tail like structures 

on its anal margin. The body length of adult 

male was 23.02 ± 1.71mm and width including 

wing span was 43.89 ± 2.71mm, and longevity 

was 7-9 days with an averages duration of 8.26 

± 0.14 days (Table 1) whereas, body length of 

female butterfly was 25.04 ± 1.29mm with 

wing span of 47.15 ± 2.54 mm in width (Table 

2) and longevity was 8-12 days with an 

average duration of 10.28 ± 0.20 days (Table 

1) at 21.3-34.5
 0

C and 87% RH. The sex ratio 

of female to male was 1.75: 1 ± 0.10.  Almost 

similar observations were made by 
9
. When 

adults were fed with honey solution, the 

longevity of male and female was 6.1 and 11.2 

days, respectively 
10

. Adult longevity of Anar 

butterfly was ranged from 4-7 days with 

average 5.7 days 
6
. Longevity of adults was 

17-18 days at 25
o
C and 75% relative 

humidity
16

.  The average sex ratio of females 

to males was 1.80:1 ± 0.07 
7
. 

 

 

Fig. 2: Sexual dimorphism in Anar butterfly, D. isocrates; (a) female, (b) male 

 

D. isocrates takes about 52-75 days with an 

averages duration of 63.92 days to complete 

life cycle from oviposition to adult emergence 

on pomegranate (Table 1). Total life cycle is 

completed within 30 to 60 days with average 

duration of 46.5 days
6
. 

  

Table 1. Developmental period and Adult longevity of Anar Butterfly on Pomegranate 

 
Duration (Days) 

Developmental stages Mean ± SE Range 

Incubation period 7.15 ± 0.10 6 – 8 

Larvar period 

I Instar 6.10 ± 0.15 5 – 8  

II Instar 7.20 ± 0.26 6 – 8  

III Instar 7.50 ± 0.32 6 – 9  

IV Instar 6.20 ± 0.35 5 – 8  

V Instar 5.90 ± 1.30 4 – 7  

Pre-pupal period 4.35  ± 0.12 3 – 5  

Pupal period 10.25 ± 0.10 9 – 11  

Adult longevity 

Male 8.26 ± 0.14 7 – 9  

Female 10.28 ± 0.20 8 – 12  

Total life cycle 63.92  ± 2.87 52 – 75 

Values are averages of 10 observations, SE= Standard Error.  

O O+ 

(a) (b) 



 

Kumar et al                               Int. J. Pure App. Biosci. 5 (1): 498-503 (2017)     ISSN: 2320 – 7051  

Copyright © February, 2017; IJPAB                                                                                                               502 
 

Table 2. Morphometrics of life stages of Anar Butterfly on pomegranate 

Particulars/Stages 

 Measurement (mm)  

Length 

(Mean ± SE) 

Range Width 

(Mean ± SE) 

Range 

       Egg 

 

       0.55 ± 0.30* 0.45 – 0.64 

Larva 
 

 
 

 

I Instar 1.49 ± 0.21 1.25 – 1.85 0.86 ± 0.08 0.60 – 1.10 

II Instar 6.59 ± 0.61 5.25 – 8.00 2.43 ± 0.49 1.56 – 3.34 

III Instar 12.09 ± 2.23 10.50 – 15.25 3.82 ± 0.53 3.25 – 4.46 

IV Instar 18.01 ± 1.26 16.00 – 20.50 5.12 ± 0.43 4.00 – 6.20 

V Instar 21.07 ± 1.32 19.70 – 24.50 6.36 ± 0.54 5.65 – 7.30 

Pre-Pupa 17.31 ± 1.73 15.25 – 20.00 7.22 ± 0.51 6.50 – 8.20 

Pupa 14.25 ± 0.82 12.50 – 16.25 6.59 ± 0.91 5.00 – 7.50 

Adult 
 

 
 

 

Female 25.04 ± 1.29 23.00 – 27.50 47.15 ± 2.54** 44.50 – 51.50 

Male 23.02 ± 1.71 20.50 – 26.00 43.89 ± 2.71** 39.50 – 48.75 

* Diameter, ** width with expanded wings, Values are averages of 10 observations, SE= Standard Error. 

 

 

CONCLUSION 

In the present investigation on bioecology of 

the insect pest is highly variable depending 

upon the weather parameters, host plant and 

habitat strategy of the pest under different 

cultivated ecosystems is difficult. Hence, 

location-specific studies on D. isocrates are 

necessary for evolving rational pest 

management strategies. 
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