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Studies on the Meliaceae shoot borer Hypsipyla robusta
Moore". [. External morphology and distinguishing charac-

ters of male ond female pupae”
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COMPENDIO

Se prerenttan la moifologia externa de lay piifas de

Hypsipyla robusta y Jos

cardcleres distintivor de las pupas machos y hembras Hay muchos caracteres sobre
la base de lor cuales re pueden distingniy estas pupas  Lay wids importanies con
prefeicia de nna apeityia parecida a npua rendija robie el veniro-meson del nopeno
segmento y an tubércnlo distintamente elerado en cada lado de 81 en el macho, y
s rendija mediana comparativamente corta, que casi toca el margen cefdlica del
artdrg segmento y qiie bisecta el noveno sepmento en la beabra

Iutradrction

HE Meliaceae shoot borer Hypsipyla robusta is
T an important pest of Meliaceae shoot in the

Old Waorld tropics. Beeson (1) has studied
its biology, life history and external morphology
During cur investigations in connection with the bio-
assay of the sex pheromone of the pest it was nece-
ssary to separate the pupae into male and female
before the emergence of adults. Sexing of pupae was
alsa required in contsolling laboratory cultures of the
insect. The authors have given a detailed description
of external morphology and distinguishing characters
of male and female pupae in the following pages.
Thirty six male and 36 female pupae were examined
for the purpose Insects used in the study were col-
lected from toon, Toona ciliata growing in New
Forest Terminology of Mosher {2) has been followed

External Mo pholagy

Shape and colonr Freshly formed pupa is bluish
green in colour with light brown proleg scars, gra-
dually changing into dark brown dorsally and yel-
lowish brown ventrally. Shape elongate, cylindrical,
rounded at cephalic end and bluntly tapering towards
posterior end bearing 4 pairs of cremastral setae (Fig
i, a, b, ¢).

Head MWedian head regions, e vertex -+ front
+ clypeus, not separable, no epicranial suture; fron-
toclypeal suture extending mesad for a short distance
{less than the length of the base of the antenna)

1/ Lepidoptern, Phycitidae, .
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Clypeaus (cl), intermediate sclerite between front
and labram, clypeal labor suture (lcs) indistinet, there
are two slit-like invaginations for the anterior arms
of the tentorium (at).

Labrum ¢lb}, corrugated, distinct along its Iateral
and distal margins, subcordate, acutely angulate in
middle of anterior border, clypeal soture indistinct.

Pilifers {pf), caudo-lateral projections of labrum
very large, easily detected by corrugated lobes which
are adjacent to the caudo-lateral angles of labrum and
are distinct along its proximal, distal and lateral mar-
gins, meet on the meson-caudad of it

Antennpe (2}, long, extending to the level of an-
terior margin of the 4th abdominal segment and se-
parated by maxillae and 2nd and 3rd pair of legs

Genae (g}, laterad of [ront and clypeus and mesad
of eye, not easily separable from eyes except in ma-
lure pupie

Eyes (e), not easily separable from genae except
i mature pupae; glazed eye piece lunate, sculptured
eye piece smaller and triangular.

Labial palpi (Ip), cntirely concealed by maxillae
except a small quadrilateral piece just caudad of pi-
lifers

Maxillae (mx), broad at base but rapidly narro-
wing posteriorly extending up to middle of 4th abde-
minal segment and not reaching up to caudal margin of
wings

Maxillary palpi (mxp), polygonal ares, latered of
eye pieces, lying along the cephalic maigins of pro-
thoracic and mezothoracic legs reaching up to the pro-
ximo-lateral angle of each maxilla.

Thorax. Segments of thorax are distinct only along
its dorsal surface because ventral and lateral surfaces
are entirely concealed by appendages and wings
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Pronotum (p), transverse, slightly concave along its
anterior margin and sinuate along its posterior margin,
median line carinate, lateral angles obtusely rounded.

Prothoracic legs (l,), udjacent to the maxillae at
the proximal end, thence diverging and exposing =
natrow fusiform  portion of its femur (fly), later
rejoining the maxiliae about half the length of the
fater

Prothoracic spiracte (psp), located on dorsum bet-
ween prothorax and mesothorax, sunk deep in the
conjuctiva between the segments with an opening
adjacent to the caudo-lateral angles of the prothorax,
margins elevate, caudal margin transverse

Mescnotum (ms), neacly thrice as long as prono-
tum, anterior border sinuate, posterior border deeply
concave, median line carinate,

Mesothoracic legs (1), exposed for their whole
length and extending to the caudal margin of wings.

Mesothoracic wings (w,), visible on the ventral
surface extending down to 4/5th of the 4th abdominal
segment where they are conjointly rounded in o broad
are,

Metanotem (mt), smaller than the pronotum, an-
terior border deeply concave,

Metathoracic legs (1), femora, tibia and tarsi are
not exposed for their entire length hut are concealed
by other appendages except their distal end

Metathoracic wings {w.)}, entirely concealed by
mesothoracic wings except for a narrow strip along
their dorsal sueface, extending up to middle of 3rd
abdominal segment

Abdomen  Abdomen consists of 10 segmenis (a, -
ay0), segments 1.3 and 7-10 are fixed and 4th, 5ih
and Gth movable in both sexes. A visible suture is
present in between segments 9 and 10 dorsally but
furrow not present (chasacteristic feature of sub-family
Phycitinae} (2).

Proleg scars (pls), scars of 3rd and 4th abdominal
prolegs of larvae visible cn 5th and 6th segments of
pupae on their ventral surface in the form of short
pits connected by transverse interrupted strips.

Abdominai spiracles (abs), present in segments
2-8, st pair is covered by the wings, uniform elipti-
cal, margins elevate, 8th linear margin not clear,

Genital openings (go) (Fig. I, d, and d,), in
the male, the genital opening is situated on the ven-
tre-meson of the 9th segment 1t is slit-like opening
ancd has a distinctly elevated tubercle on each side.

Female genital aperture is a single short median
slit almost to the cephalic margin of the 8th abdomi-
pal segment. The cavdal margin of the 8th segment
is bisected by the genital opening which also divides
the 9th segment into its entirety,

Cremaster (cr), not well deveioped, represented
by 8 small rugosities at the apex of the 10th segment
from which arise 8 cuphooked setae (cs); four close
together in & row and at either end one slightly pos-
terolateral and one more distant, anterolateral

Setae  Inconspicuous (visible under microscope),
minute and whitisk On the head three pairs; on the
metathorax one pair, subdorsal; on 1-8 abdomi-
nal segments 2 pairs, near the cephalic margin, sub-
dorsal, supra-spiraculer; on segments 4-8 one pair sub-
spiracular; on segments 5-8 one pair veatral; on seg-
ment 9 one pair subdorsal, one pair subspiracular

Vaviation. In six pupae (out of first 36 pupae
studied) tibiz and tarsi of metethoracic legs are not
visible hecause distal end of maxillae in these pupae is
reaching up to distal margin of 4th abdominal segment
and in four pupae distal end of maxiilae reaching
up to anterior margin of <th abdominal segment; in
two pupae distal end of antennae is reaching up to
middle of 4th segment and in two pupae it is reach-
ing up to anterior margin of 4th abdominal segment
and in two pupae it is reaching up to distal margin
of «th segment. According to Beeson (1), in one case
(within first hundred examined) the 2nd pair of legs
extended to the anterior margin, an antennae to the
middle of the 4th abdominal segment

Measnremenlts

Measurements of 30 male and 30 female pupae
were taken Average length, width and weight of
pupae are given in Table b which shows that average

Table t —Mean S. E (standard error) values of length, width and weight of 30 male and 30 female pupae

of the species,

Axerape fength (mm)

Average width (mm)

Average weight (gm)

Male Female Significance Mule Female Significance MMale Female Significance
13 92 14 41 456 475 0101 0125
0036 £ 00633 ok T 0007 = 0004 HE R 0003 % 0.004 LR

s+ Highly significant at @ 196 level
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fength, width and weight of female pupae is signifi-
cantly higher than the average length, width and
weight of male pupae

Distingnishing characters of male and female pupae
(Fig. 1, d,, dy)

The male and female pupae have many characters
(Table 2) on the basis of which they can be distin-
guished from one another The most important dis-
tinguishing characters are shape and position of ge-
nital openings

Sexing of M robusta pupze may therefore be
achieved by counting the number of tubercles on the
termimal abdominal segments. These can be seen ra-
pidly with low power of the microscope in the Ia-
boratory or with a X 10 power lens in the field
This method provided 100% accuracy in differen-
ciating thousands of shoot boser pupae.

Table 2 —Distinguishing characters between male and
female pupae

Sf) Characters Mate ] Ferle
i
1 Size
2 Length
Range 120Gto 1550 mmi 131017 mm
Average 1392 mm 41 mm
b Width
Range 40Gto5 5 mm o 5 mm
Average 4% mm 47 mm
2 Weight
Range G073t 122pm | 0094 to 0.178 gm
Average 03013 pm 01253 gm
3 Genital epening on 9th abdominzl | on 8th abdominal
segment ventrally | segment ventralty
i Shape of genital Sinus impressed it like
opening by elevations
5 Caudal margin of

(ventro-meson)
a  8th sbdominal

segment not divided divided
b 9th abdominal | pactially divided | entirely divided
segment by genital opening | by genital opening
6 Rounded tubercles | present ehsent
on each side of the
genital opening
7 Rounded tubercles | present present

or each side of
the anai opening

List of abbreviations

a antenna
t,-t, nbdominal segments 1-10
ao  anal opening

at invaginations for the anterior arms of tentorium
cl clypeus

44 cremaster

¢s  cremastral setae

e eye

£ front

£ty femur or prothoracic leg

g gena

g6 genital opening

prothoracic leg

2 mesothoracic leg

u fabrum

Ib  metathoracic leg
les  labro-cypeal sutwre
Ip labial palpi

ms  mesonotum

mi  metanotum

mx  maxilla

mxp  maxillary palpus
jal pronotum

pf  pilifers

pls  proleg scars

W, esolloradic wings
w,  metathoracic wings

[

Saninias y

External morphology of pupae of Hypsipyla ro-
busta and the distinguishing characters of male and
female pupae are given There are many characters
on the hasis of which these pupae can be distinguished
frem one another, the most important are the pre-
sence of slit like opening on the ventro-meson of 9th
segment and distinctly elevated tubercle on each side
of it in male and a comparatively short median slit,
almost touching the cephalic margin of the 8th seg-
ment and hisecting the 9th segment in female
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