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ABSTRACT 

The Pieris brassicae, P. canidia and P. rapae treated taxonomically and redescribed for proper 
identification. These species recorded as major pests of cabbage and cauliflower from North India.  
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INTRODUCTION 

 
The Pierid butterflies belonging to the family 
Pieridae, are white and yellow in color and 
worldwide in distribution. These species are 
distinguished from other butterflies by their 
white and yellow color with distinct spots 
underside and upperside of wings. P. 
brassicae, P. canidia and P. rapae recorded as 
major pests of cabbage and cauliflower (Nair, 
1970; Butani and Jotwani, 1984; Gupta, 1990; 
Bhatia and Verma, 1994; Bhatia and Verma, 
1995; Bhatia and Gupta, 2003; Pandey et al., 
2006; Badenes-Perez and Shelton, 2006; 
Kumar et al., 2007; Sharma et al., 2008). 
During the course of present studies, authors 
examined more than 100 specimens (males 
and females) collected from North India and 
deposited in National Pusa Collection, 
Division of Entomology, IARI, New Delhi. 
Besides re-examination of the wing venation, 
detailed structure of the male and female 
genitalia has been furnished to improve the 
diagnostic features of species. By and large, 
the previous work suffers from a serious 
drawback due to improper identification. The 
manuscript explain and illustrate the 
diagnostic features of species, which is useful 
for correct identification, wherever it found. 

 
 
MATERIALS AND METHODS 
 
The specimens were collected from North 
India during from 2006 to 2007. The collected 

specimens were examined taxonomically and 
studied for diagnostic characters including 
genitalia. For genitalic study, abdomens were 
placed in 10% aqueous KOH and heated for 
20 min at 90°C using a Dry Block Heizgerät–
28000, then placed for 5 min in glacial acetic 
acid to remove the debris. The genitalia were 
subsequently stored in 70% ethanol. For 
taking photographs, the genitalia were placed 
on a slide in glycerol and covered with a cover 
slip. Photographs of antennae, lateral view of 
the mouthparts, scales and genitalia were 
captured using Leica Application Suit ver. 
2.8.2 software and a Leica DFC-290 camera 
attached to a Leica MZ16A stereozoom 
microscope. Morphological character 
terminology follows Hampson (1892) and 
venation nomenclature follows the Comstock-
Needham system (Common, 1970). For 
external genitalia, the terminology follows 
Klots (1970) and Winter (2000). All line 
diagrams were made using a drawing tube 
attached to a Nikon SMZ10 stereoscopic zoom 
microscope and the plates prepared in Adobe 
Photoshop Element 2.0. Specimens in the field 
were photographed using a Sony DSC R1 10.3 
megapixel digital camera. The specimens have 
been deposited in the National Pusa Collection 
(NPC), Division of Entomology, Indian 
Agricultural Research Institute, New Delhi, 
India. 
 
TAXONOMIC ACCOUNT 
 

Order  : Lepidoptera 
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Superfamily : Papilionoidea 
Family  : Pieridae 

 
Genus: Pieris Schränk 

Pieris, Schrank, 1801. Fauna Bioca, pp. 152, 
164; Latr. Hist., Nat. Crust. Et Ins.xiv, 1805, 
p.111. 
Mancipium, Hübner, 1806. Tentamen, p.1. 
Pontia, Fabr., 1807.  Illig Mag. vi, p.283; 
Moore, Lep. Ind. Vi, 1904, p136. 
Ganoris, Dalmann, 1816. vet.-Akad. 
Handl.xxxvii, pp.61, 86. 
Parapieris, de Niceville, 1897. J.A.S.B.p.563. 
Type sp.: Pieris rapae Linnaeus  

 
Key to the species on the basis of male 
genitalia 

 
1. Valvae with concave curve at apex in 

male genitalia…………....…….brassicae 
Linnaeus 

--    Valvae without concave curve at apex in 
male genitalia 
….………………...………….….…2 

2. Valvae broad and round in shape at apex 
in male genitalia……...…….......rapae 
Linnaeus 

-- Valvae broad and slightly conical in shape 
at apex in male genitalia…….canidia 
Sparrman 

 
1. Pieris brassicae Linnaeus (Plate I) 
Pieris brassicae, Linnaeus, 1758. Syst. Nat. 
ed. x, p.467; Godart, Encycl. Meth. Ix, 1819, 
p.158; Lang, Butt. Eur. 1884, p.28; Elwes, 
Trans. Ent. Soc. 1888, p.416; Moore 
(Danaua), Lep. Ind. Vi, 1904, p.127, p l518 
Pieris brassicae, Gray, 1846. Lep. Ins. Nepal, 
p.6 
Mancipium nipalense, Moore, 1882. P.Z.S. 
p.256; Swinh. (Ganoris), 1885. Trans. Ent. 
Soc. p.343. 
 
Description (Plate I, Figs. 1-15) 
Alar expanse: Male/Female 62-78 mm; Male: 
Upperside: Forewing creamy white with a 
somewhat farinaceous appearance; forewing 
with an irration of black scales at base and 
along costa for a short distance; apex and 
termen above vein 2 more or less broadly 
black, the inner margin of the black area with 

a regular even curve; in one or two specimens 
a small longitudinally narrow black spot in 
interspace 3; hindwing uniform, irrorated with 
black scales at base, a large black sub costal 
spot before the apex, and in a very few 
specimens indications of black scaling on the 
termen anteriorly. Underside: Forewing white, 
slightly irrorated with black scales at base of 
cell and along costa, apex light ocherous 
brown; a large black spot in outer half of 
interspace 1, and another quadrate black spot 
at base of interspace 3; hindwing light 
ocherous brown closely irrorated with minute 
black scales; the sub costal black spot before 
the apex shows through from the upperside; 
antennae black, white at apex; head, thorax 
and abdomen black, with some white hairs, 
beneath whitish. Female: Upperside: 
Forewing similar to that of male but irroration 
of black scales at the bases of the wings more 
extended; the black area on apex and termen 
of forewing, broader, its inner margin less 
evenly curved; a conspicuous large, black spot 
in outer half of interspace 1, and another near 
base of interspace 3; hindwing with sub costal 
black spot before apex much larger, more 
pointed. Underside: Forewing similar to that 
of the male but the apex of the same and the 
whole surface of the hindwing light ocherous 
yellow, not ocherous brown; the black discal 
spots on forewing much larger; antennae, 
head, thorax and abdomen as in the male; 
Wing Venation: Forewing with Sc straight, R1 
arising from 2/3rd of upper angle of discal cell 
and ending to costa, R1 and R2 free arising 
from discal cell and ending to apex, R3, R4+5 
stalked; M1 stalked with R4+5; M2, M3 parallel 
and originating from discal cell, Cu1a and Cu1b 
free and arising from lower angle of discal 
cell, 1A+2A fused; Hindwing: humeral vein 
present in humeral area, humeral vein arising 
from Sc and Sc+R1 and Rs free arising from 
discal cell and ending to apex; M1 arising from 
upper angle of discal cell and M2, M3 arising 
form lower angle of discal cell and ending to 
termen; Cu1a and Cu1b free arising from the 
lower angle of discal cell, 1A and 2A basally 
fused together, 3A present. Male genitalia: 
Uncus small, curved conical shaped, broader 
basally, beset with small hairs; tuba analis 
membranous, well developed; gnathos present; 
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tegumen arched, well sclerotised; vinculum U-
shaped, less sclerotised; valvae symmetrical, 
broader basally, narrowed apically, costa 
convex, sacculus convex, apically produced 
into a long well sclerotised arm, curved, near 
base of arm beset with hairs, cucullus well 
developed, apically long, juxta sclerotised, 
slit-like; aedeagus small, smaller than valvae, 
broader basally, narrowed distally, more 
sclerotised basally, ductus ejaculatorius 
entering side, coecum rounded, small; vesica 
membranous, with cornutus; Female 
genitalia: Papillae anales small, sparsely 
setose, moderately sclerotised, eighth sternum 
well sclerotised, beset with numerous, small, 
fine setae; anterior apophyses and posterior 
apophyses thin and same in size, ostium 
bursae broad, sides well sclerotised; ductus 
bursae short, well sclerotised; corpus bursae 
large, oval shaped, less sclerotised, one pair 
well developed signum present. 
 
Material examined 
Delhi: Trans Yamuna 8.x.2006, 8.ix.2007, 
IARI, New Delhi 17.xii.2006, 27.iv.2007. 
Haryana: 19.iv.2007, Uchana 20.iv.2007, 
Kunjpura 7.iv.2007, Landaura 10.x.2006, 
Samalkha 11.ix.2007, Israna 12.vii.2007, 
Kharkhoda 12.vii.2007, Gohana 12.vii.2007. 
Himachal Pradesh: Nagar 19.viii.2007, 
Manali 20.viii.2007, Keylong 20.viii.2007, 
Dalang 22.viii.2007, Kufri 7.viii.2007, 
Brachhawar 27.viii.2007, Kandhaghat 
29.viii.2007, Kassauli 01.ix.2007. Jammu & 
Kashmir: Hardass 20.x.2006, Padum 
18.x.2006, Lamyuru 22.x.2006, Panamic 
(Nobra) 25.x.2006, Changthang 26.x.2006, 
Suru 29.x.2006, Keller 05.x.2006, Tral 
06.x.2006, SKUAST Shalimar 8.x.2006, 
Ganderbal 9.x.2006. Punjab: Khanna 
20.x.2006, Raikot 21.x.2006, Balur 21.x.2006, 
Madhoke 26.x.2006, Rajpura 28.x.2006, 
Nabha 29.x.2006. Uttarakhand: Pauri 
Garhwal 24.vi.2006, Srinagar Garhwal 
23.vi.2006, Bharsar 221.vi.2006, Jakholi 
15.vi.2006, Rudraprayag 28.vi.2006, 
Ranichauri 30.x.2006, Pantnagar 1-7.x.2006, 
Haldwani 3.x.2006, Kashipur 4.x.2006. Uttar 
Pradesh: AMU Aligarh 27.iv.2006, Loni 
13.iv.2006, Barot 12.iv.2006, Jawli 
13.iv.2006, Ramnagar 15.iv.2006, Bhojipura 

16.iv.2006, Dhampur 17.iv.2006, Chandpur 
18.iv.2006, Anupshahar 1.iv.2006. 
 
Distribution: Throughout India 
 
Host range: Cabbage, cauliflower, radish and 
turnip. 
 
Remarks: Bingham (1807) described this 
species superficially and the present studies 
covered all the taxonomic aspects including 
wing venation, colour patterns, genitalic 
structures with photograph and line diagrams.  
 
2. Pieris rapae Linnaeus (Plate-II) 
Pieris rapae Linn. (Papilio), 1881. Syst. Nat. 
ed. X, 1758, p.468; Butler (Ganoris), P.Z.S. 
p.612; Moore (Danaus), 1904. Lep. Ind.vi, 
p.131, pl.519. 
Pontia mannii, Meyer, 1880. Stett. Ent. Zeit. 
1851, p.151; Butler (Ganoris), P.Z.S. p.411. 
 
Description (Plate II, Figs. 16-26) 
Alar expanse: Male and Female 50-58 mm; 
Male: Upperside: white, base of both wings 
and costa of forewing for a short distance 
sparsely irrorated with black scales; forewing 
sometimes narrowly, sometimes broadly 
black; a round black spot in the middle of 
interspace 3; hindwing uniform with only a 
very short, transverse, laterally compressed, 
and generally diffuse black spot in interspace 
7 that crosses vein 7 to the costa. Underside: 
ground-colour similar, forewing: upper half of 
cell and costal margin above it sparsely 
irrorated with black scales, apex faintly shaded 
with ochraceous or cream colour, a black spot 
in interspace 3 as on the upperside and another 
in line with it below in interspace 1; hindwing 
with dorsal margin somewhat broadly white, 
remainder of wing cream-colour, base and cell 
sparsely irrorated with black scales; antennae, 
head,thorax and abdomen black checkered 
with white scales and a little whitish 
pubescence on the head and thorax, beneath: 
head, thorax and abdomen white; Wing 
Venation: Forewing with Sc straight, R1 
arising from 2/3rd of upper angle of discal cell 
and ending to costa, R1 and R2 free arising 
from discal cell and ending to apex, R3, R4+5 
stalked; M1 stalked with R4+5; M2, M3 parallel 
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and originating from discal cell, Cu1a and Cu1b 
free and arising from lower angle of discal 
cell, 1A+2A fused; Hindwing: humeral vein 
present in humeral area, humeral vein arising 
from Sc and Sc+R1 and Rs free arising from 
discal cell and ending to apex; M1 arising from 
upper angle of discal cell and M2, M3 arising 
form lower angle of discal cell and ending to 
termen; Cu1a and Cu1b free arising from the 
lower angle of discal cell, 1A and 2A basally 
fused together, 3A present; Male genitalia: 
Uncus small, curved conical shaped, broader 
basally, beset with small hairs; tuba analis 
membranous, well developed; gnathos present; 
tegumen arched, well sclerotised; vinculum U-
shaped, less sclerotised; valvae symmetrical, 
broader basally, narrowed apically, costa 
convex, sacculus convex, apically produced 
into a long well sclerotised arm, curved, near 
base of arm beset with hairs, cucullus well 
developed, apically long, juxta sclerotised, 
slit-like; aedeagus small, smaller than valvae, 
broader basally, narrowed distally, more 
sclerotised basally, ductus ejaculatorius 
entering side, coecum rounded, small; vesica 
membranous, with cornutus. Female 
genitalia: not available 
 
Material examined 
Delhi: Trans Yamuna 8.x.2006, 8.ix.2007, 
IARI, New Delhi 17.xii.2006, 27.iv.2007. 
Himachal Pradesh: Sarol 12.x.2006, Saho 
12.x.2006, Bhanota 13.x.2006, Krishi Vigyan 
Kendra, Kangra 13.viii.2007, Tira 
14.viii.2007, Sujanpur 15.viii.2007. Jammu & 
Kashmir: Achabal 10.x.2006, Shangus 
11.x.2006, Kulgam 12.x.2006, Dachnipora 
13.x.2006, Sopore 14.x.2006, Gurez 
15.x.2006, Bandipore 16.x.2006, Jammu 
University Campus 02.x.2006, Zanskar 
18.x.2006, Jangla 19.x.2006, Hardass 
20.x.2006, Padum 18.x.2006, Lamyuru 
22.x.2006, Panamic (Nobra) 25.x.2006, 
Changthang 26.x.2006, Suru 29.x.2006, Keller 
05.x.2006, Tral 06.x.2006, SKUAST Shalimar 
8.x.2006, Ganderbal 9.x.2006. Uttarakhand: 
FRI Dehradun 20.vi.2007, Rishikesh 
27.vi.2006, Gurukul Kangri University 
Campus Haridwar 26.vi.2006, Pauri Garhwal 
24.vi.2006, Srinagar Garhwal 23.vi.2006, 
Bharsar 221.vi.2006, Jakholi 15.vi.2006, 

Rudraprayag 28.vi.2006, Ranichauri 
30.x.2006, Pantnagar 1-7.x.2006, Haldwani 
3.x.2006, Kashipur 4.x.2006. Uttar Pradesh: 
AMU Aligarh 27.iv.2006, Loni 13.iv.2006, 
Barot 12.iv.2006, Jawli 13.iv.2006, Ramnagar 
15.iv.2006, Bhojipura 16.iv.2006, Dhampur 
17.iv.2006, Chandpur 18.iv.2006, Anupshahar 
1.iv.2006, Syana 2.iv.2006. 
 
Distribution: North India especially 
Himalayan region. 
 
Host range: Cabbage and cauliflower. 
 
Remarks: Bingham (1807) described this 
species superficially and the present studies 
covered all the taxonomic aspects including 
wing venation, colour patterns, genitalic 
structures with photograph and line diagrams.  
 
3. Pieris canidia Sparrman (Plate-III) 
Pieris canidia Sparrman, 1871. Amaen Acad 
vii, 1768, p.504; Kirby, Syn. Cat. Di. Lep. 
p.455; Elwes, Trans. Ent. Soc. Xi, 1898, 
p.590, pl.5, fig.21, pupa; Moore (Danaus), 
Lep. Ind. vi 1904, p.133, pl. 520, fig. 1, 1a-1h 
male and female. 
Pieris gliciria, Cramer (Papillio), 1779. Pap. 
Exot. Ii, pl.171, Fig. E, F; Biosduval, Gen. 
Lep.i, 1836, p.424; Kollar, Hügel,s Kashmir, 
iv (2), 1844, p. 409. 
Pieris napi Gray (nec Linn.) 1846. Lep. Ins. 
Nepal, p.6, pl. 6, fig. 2 male. 
 
Description (Plate III, Figs. 29-43) 
Alar expanse: Male and Female: 42-60mm; 
Male: Upperside: white to pale cream-colour, 
forewing with base and basal portion of costa, 
and base and upper margin of cell irrorated 
with black scales; apex and terminal margin to 
about the middle, decreasingly, black, on the 
latter the black extended for a very short 
distance triangularly along veins; a round 
black spot in interspace 3; hindwing with a 
subcostal black spot as in Pieris rapae, but 
generally larger and more conspicuous, and a 
series of four or five terminal black spots that 
vary in size at the apices of the veins. 
Underside: Forewing white; cell and costa 
lightly irrorated with black scales; apex 
somewhat broadly tinged with ochraceous 
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yellow; interspaces 1, 3 and 5 with 
conspicuous subquadrate black spots, the spot 
in interspace 1, sometimes extended into 
interspace 1a, that in 5 ill-defined; hindwing 
from pale, almost white, to dark ochreous, 
thickly irrorated all over (with the exception of 
a longitudinal streak in the cell, and in the 
darker specimens similar longitudinal streaks 
in the interspaces) with black scales; costa 
above vein 8 chrome-yellow; antennae black 
with minute white black; beneath head, thorax 
and abdomen white; Female: Upperside: 
similar to that of the male but the irroration of 
black scales more extended and prominent, the 
black spot on the apex and termen of the 
forewing and the black spots on the termen of 
the hindwing broader, more extended inwards; 
on the forewing there is an additional spot in 
interspace 3 in many specimens are connected 
by a line of black scales along the veins to the 
outer black border; also the spot in interspace 
1 often extends across vein 1 into the 
interspace below. Underside: similar to that in 
male; Wing Venation: Forewing with Sc 
straight, R1 arising from 2/3rd of upper angle of 
discal cell and ending to costa, R1 and R2 free 
arising from discal cell and ending to apex, R3, 
R4+5 stalked; M1 stalked with R4+5; M2, M3 
parallel and originating from discal cell, Cu1a 
and Cu1b free and arising from lower angle of 
discal cell, 1A+2A fused; Hindwing: humeral 
vein present in humeral area, humeral vein 
arising from Sc and Sc+R1 and Rs free arising 
from discal cell and ending to apex; M1 arising 
from upper angle of discal cell and M2, M3 
arising form lower angle of discal cell and 
ending to termen; Cu1a and Cu1b free arising 
from the lower angle of discal cell, 1A and 2A 
basally fused together, 3A present; Male 
genitalia: Uncus small, curved conical shaped, 
broader basally, beset with small hairs; tuba 
analis membranous, well developed; gnathos 
present; tegumen arched, well sclerotised; 
vinculum U-shaped, less sclerotised; valvae 
symmetrical, broader basally, narrowed 
apically, costa convex, sacculus convex, 
apically produced into a long well sclerotised 
arm, curved, near base of arm beset with hairs, 
cucullus well developed, apically long, juxta 
sclerotised, slit-like; aedeagus small, smaller 
than valvae, broader basally, narrowed 

distally, more sclerotised basally, ductus 
ejaculatorius entering side, coecum rounded, 
small; vesica membranous, with cornutus; 
Female genitalia: Papillae anales small, 
sparsely setose, moderately sclerotised, eighth 
sternum well sclerotised, beset with numerous, 
small, fine setae; anterior apophyses and 
posterior apophyses thin and same in size, 
ostium bursae broad, sides well sclerotised; 
ductus bursae short, well sclerotised; corpus 
bursae large, oval shaped, less sclerotised, one 
pair well developed signum present but it is 
fused together. 
 
Material examined 
Himachal Pradesh: Sarol 12.x.2006, Saho 
12.x.2006, Bhanota 13.x.2006, Krishi Vigyan 
Kendra, Kangra 13.viii.2007, Tira 
14.viii.2007, Sujanpur 15.viii.2007, KVK 
Kangra 16.viii.2007, Dera 17.viii.2007, 
HPKV, Palampur 18.viii.2007, Nagar 
19.viii.2007, Manali 20.viii.2007, Keylong 
20.viii.2007, Dalang 22.viii.2007, Kufri 
7.viii.2007, Brachhawar 27.viii.2007, 
Kandhaghat 29.viii.2007, Kassauli 01.ix.2007. 
Jammu & Kashmir:  Achabal 10.x.2006, 
Shangus 11.x.2006, Kulgam 12.x.2006, 
Dachnipora 13.x.2006, Sopore 14.x.2006, 
Gurez 15.x.2006, Bandipore 16.x.2006, 
Jammu University Campus 02.x.2006, 
Zanskar 18.x.2006, Jangla 19.x.2006, Hardass 
20.x.2006, Padum 18.x.2006, Lamyuru 
22.x.2006, Panamic (Nobra) 25.x.2006, 
Changthang 26.x.2006, Suru 29.x.2006, Keller 
05.x.2006, Tral 06.x.2006, SKUAST Shalimar 
8.x.2006, Ganderbal 9.x.2006. Uttarakhand: 
FRI Dehradun 20.vi.2007, Rishikesh 
27.vi.2006, Gurukul Kangri University 
Campus Haridwar 26.vi.2006, Pauri Garhwal 
24.vi.2006, Srinagar Garhwal 23.vi.2006, 
Bharsar 221.vi.2006, Jakholi 15.vi.2006, 
Rudraprayag 28.vi.2006, Ranichauri 
30.x.2006, Pantnagar 1-7.x.2006, Haldwani 
3.x.2006, Kashipur 4.x.2006. 
 
Distribution: The Himalayas from Chitral and 
Kashmir to Sikhim and Bhutan, from 2000 to 
11,000ft elevation, the hills of Southern India, 
Assam, Upper Myanmar, the Shan States, 
extended to China. 
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Host range: Cruciferous vegetables: cabbage, 
cauliflower 
 
Remarks: Bingham (1807) described this 
species superficially and the present studies 
covered all the taxonomic aspects including 
wing venation, colour patterns, genitalic 
structures with photograph and line diagrams.  
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PLATE – I. Figs. 1. adult (habitus)  2. antenna   3. head  (lateral view)   4. fore 
leg   5. middle leg     6. hind leg  7. fore wing 8. hind wing  9, 13. male 
genitalia-ventral view  10, 14. aedeagus   11. male genitalia-lateral view   
12, 15. female genitalia 
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PLATE - II. Figs. 16. adult (habitus)  17. antenna   18. head  (lateral view)   
19. fore leg  20. middle leg   21. hind leg   22. fore wing   23. hind wing  
24, 27. male genitalia-ventral view   25, 28. aedeagus   26. male genitalia-
lateral view 
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PLATE –III. Figs. 29. adult (habitus)  30. antenna   31. head  (lateral view)   
32. fore leg  33. middle leg  34. hind leg   35. fore wing   36. hind wing  
37, 41. male genitalia-ventral view  38, 42. aedeagus  39. male genitalia-lateral 
view      40, 43. female genitalia 


