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ABSTRACT

.- - k]

ST Observatxons are -given relatmg to the bxology, post-embryOmc deve!opment
and reproductive - behaviour of ‘Antrocephalus “hakonensis {Ashmead), a pupal parasi-
toid of Opisina arenosella Walker, the black-haided caterpilliar pest of coconut.

The adult, before its escape from the host pupa emerges from 1ts ‘oWh
gupal covering. . In the laboratory, -adult females, -when fed' op 50 honey, lived
or a- maximum of 90 days while the males survived only for 46 -days.., Qopulatiop
was preceded - by - specific courtship - dlgplays. For oviposition,’ the females- .accepfed
both ndaked .pupae as well as those within the cocoon. inside: the galleries. .of  the
host; younger pupae however ‘were preferred by the parasite. “A female lays only
one egg -at each act of ovzposmon, with an average of three eggs per day Lt

lmonucnou . .

Antrocephalus  hakonensis (Ashmmd) (— Antrocephalus renalis Watersoon =
Stomatocerus sulcatiscutellum (Girault) is one among several pupal parasitoids of Opisina
arenosella Walker (= Nephantis serinopa Meyrick), a leaf eating caterpxllar pest
of -.coconut. ‘However Boucek: (personal communication), a ‘'specialist on” this, group
of insects, states “that several pomts ‘meed clanﬁcatron regardxng t.he synonymy of
these three forms. A . L A,
Rao (1926) reported that S suIcatxsculeIIum was the only parasxte observed

at Mangalore in 1922 -‘23 and that it was alse recorded -at Coimbatore, ‘Samal-*
kota and Salem. It was also reported as the only natural enemy parasitising .the
pupae of N. serinopa at Mangalore in 1924 (Jayaratnam, 1941) ard as a parasité
of Nephantis _serionopa :in " Cochin = (Venkatasubban, -1932).-"Nirula * (1956) -'stated
that S. sulcatiscutellum -was . found all over the coconut caterpillar infested. areas’
in South India and also that it.was present throughout the .year .on -the West'
and .East ‘coasts of South India., Joy and Joseph (1972) described” S. sulcatiscutellum’
and pointed out that the descnptxon gwen by Rao et a! (1948), actual}y refersf
to a Brachymeria sp. :
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Antrocephalus sp. is polyphagous and attacks many pupae other than 0 4
arenosells. Rao and Bennett (1969) reported that A. renalis Waterston, released as &
a control agent, caused 19.18%, parasitism of Hypsipyla sp. . Bennett and Yaseen ;
(1972) reported that though -A. renelis was reléased in” St- Vmcent St.-Lucia and %
Trinidad to Control Hypsipyla sp., it failed to establish. Sathiamma et al. (1972) ;
observed that Antrocephalus together with other natural enemies checked the mfes. :

tation of Contheyla rotunda Hampson in West India.

[

MATERIAI.S AND METHODS

The laboratory stock of A: hakonensis ‘was built up from parasitised pupae :
of O. arenosella collccted from the field. Each pair of parasites was kept in glass
tubes 2.5 cm x 5 cm plugged with cotton wool. They were fed with 50% honey °
placed on polythene strips. Of the many alternate hosts tested in the laboratory,
the pupae of Spodoptera mauritia’ Boised,  Anadevidia peponis (Fabr.), Corcyra
cephalonica Staintand Arginia syringa Clerk were found suitable for breeding this
parasite in the laboratory. For laboratory studies the host pupae were exposed
to the parasites in glass tubes. Each tube contained one pupa. When parasitized
the pupa .was immediately removed to  avoid . superparasitiim and a fresh one
provided. The parasitised - pupae were dlssected to determme “the developmental‘ 5

stages of the parasite. - - . R
: R ohseavxnons

Descnptzon ‘of the aa'uIt

.1 . Theentire body is "black; ‘eyes browmsh black and the antennae each
composed ‘of 10 segments, mserted near the: .edges -of - ‘the - touth is reddish black.
Wings are hyaline. The veins of the - fore wings " are brown except - ‘for the sub-
marginal which is* pale; ‘and the postmargmal vein -is- longer than‘:ithe margmal
vein, Legs are black -with the: outer- margin of thé hind fémora’ mmutely serrated.
Thorax is black and shiny - with “rather- siall pits -on dorsal side. - Abdomen - is
black and shiny. In the female the abdomen is pointed whereas in male it is
blunt. The male is smaller than -the -female: The average length of a female 3
(Fig. 1) is 53 mm and the male 3.8 mm. ) L o

The eggs are. deposxted smgly in the host pupa and remain free in its body
fluid. The egg (Fig. 2a) is typically hymenoptenform, translucent .and whitish
It measures 0.88 mm in length and 0.24 mm in width. The incubation period
ranges from 36 to 41 hours at 29°C. The _developing embryo, visible through
the transparent chorion, -occupies the mid region of the egg The larva emerges
from . the anterior -broad end of the chonon SR .
Larva ‘ v
4 The newly hatched  larva hes free in the body fluid of .the host- pupa. It
is translucent and whitish. ~Soon after -hatching ‘it ingests the. host ~haemolymph
by pharyngeal pumping. The larva (Fig. 2) bears 13 body segments in addition
to the head. As it matures the colour of the larva changes to brown. The larval
period lasts from six to eight days.. ‘On the day before pupation the larva stops
feeding, voids its meconium and becomes pale yellow. This phase can be desig- )
nated as the prepupal stage (Fig. 2¢). : Fig. |.  Antrocephalus hakonensis: adult female
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A hakonensis: a, egg; b, larva: ¢, pre-pupa, d, pupa

dorsal view: g pupa. ventral view
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Pupa

Pupa (Figs 2d and 2e) is pale yellow in colour upon pupation. The body
is demarcated into head, thorax and abdomen. On the following day a honey
brown colour develops at the base of the appendages, while the eyes acquire a
more brownish colouration. Next day, the whole body turns to brown. The
darkening begins to appear from the anterior end and extends gradually to the
posterior side. However, the dorsal side of the thorax and the first abdominal
segment develop a black colour only in the mid-dorsal region, while the lateral and
ventral sides of the body are not darkened. Subsequently, the pupa turns comple-
tely black. The pupal period extends from 8 to Il days.

Emergence

The adult parasite before escaping from the host pupa emerges out from
its own pupal covering. This is preceded by slight movements inside the pupal
covering. The covering of the abdominal regton is pushed back by the hind legs;
that of the head is removed by the legs and by movements of the head itself.
Finally the pupal covering of the antenna is removed by the fore legs. The adult
then emerges from the host through an-exit hole at the anterior end.

Temperature influenced the development of the insect. During the hot seasons
of the year, development was completed in 15 to 18 days, whereas in the cold
seasons it took 17 to 21 days.

In the laboratory the adults were fed with 50% honey. Females lived
longer than the males. Maximum longevity obseérved for a female was 90 days
ranging from 21-90, with a mean of 56 + 1587 (X + S.D.) for a sample of 25
females. For a similar sample of 25 males the maximum longevity was 46 days,
ranging from 4-46, with a mean of 18 + 1507 (X + S.D.). When starved the
female lived only three days. Feeding on the host was not observed.

Courtship and Mating

Mating in A. hakonensis took place on the day of emergence. As with
many hymenopterans copulation was preceded by elaborate species specific courtship
displays. Themale’s role included the movements of antennae, head, wings and legs.
A typical courtship sequence was as follows: Male mounts female —> male moves
into courtship position —> male displays —> female signals indicating receptivity
copulation —> male moves away.

The male of A. hakonensis upon perceiving a female moves to and mounts
the female (Fig. 3a). He moves anteriorly and assumes the courtship position,
with the head slightly p-otruding over the female’s head. The first pair of legs
were placed on the lateral sides of her antennac just above the compound eyes.
The second pair of legs rested just behind her head capsule. The position of
hind legs may vary; thsy may rest either on the metathorax, the hindlegs, or the
wings o the female. The fema'e remains in her restioy position, with her antennas
axtended horizonmliv i Figo 3b)
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The male performs the courtship displays by quickly swaying his head
sideways thereby.sweeping the aatenmae.of the female with his antennae - (Fig. 3c).
If’ the female is’ réceptive she lowers her antennae, . simultancously exposing.ber
gerital fract (Fig. 3d). -The male then moves back quickly and_ introduces- the
acdeagus “into the female’s genital tract, Copulation lasts for 28 to 36 seconds.
Once, it .the copulatory posture the male releases jts hold .on the female -and
the -pair is axttagge& only by the genitalia, The male lies behind the female, - with-
his' ventral sideé.up dnd supported by the tarsi of the hindlegs. During mating-
the miale " jerks its..body 3035 times, simultaneously _ vibrating his wings' side-
ways.” "Copulation lasts for 28 to 36 seconds. When copulation is over, the ‘male
withdraws his genitalia asd falls backwards while the female moves away. The
sequence of the courtship behaviour is represented as a reaction chain in Fig. 4.
A female mates only once in herlife time, whereas the males are polygamous. ~
Oviposition . )

" - Thefemales have:a .pre-oviposition period of five to seven days.” They will

oviposit in- naked pipa¢ aad pudae within the cocooa inside the galleries. If
the host-iS inside its .galleties aand the female parasite is unable toextent her

évipasitor to the host surface, she will cut open the, gallery and the cocoom, and -
enter the cocoon. When inside the cocoons the parasite moves towards the host
with . outstretched antennae. . She usually bends her abdomen and probes the host
with" her ovipositor -.t6 detérmine. the suitability of the host. The eggs are laid
through the intersegmerital 'regions. During actual oviposition -the female holds

the host with her tarsi, the antennae are directed downwardsand the wings are

held: parallef to its body.-- . ... . . Do o :

+-. 'Pupde’ of Spodoptera mauritia, Anadevidea peponis, Corcyra cephalonica,

Arginla syringa - were successfully parasitised by  A. hakonensis. Small and large

hoalthy pupae, irrespective of size were accepted for oviposition but diseased and

dessicated “hosts were rejected. In the -laboratory, the females showed a preference

for young pipaée:  -Although sixto eight days -old pupae of ‘O. drenosells were

successfully parasitised by 4. hakonensis, the individuals developing from them were
often smaHl in size. This may be due to the lack of food available in the advanced
stage of the pupa. The females were unable to discriminate between parasitised
and unparasiticed hosts and often Inid more than one cgg inmto the same pupa. In
such dases; irrespective of - the* size ‘of the host,” only ome parasite completed its
development., The size of the. host was- important.. Adults emerging from large .
_ pupac -were- definitely larger _in size -and the -host-still -contained -a--tot-of -unciten =
tissue. ~ Smoalt “pipde ~yield small parasites. - Eggs ' laid in host pupae, in a_very '
advaiced - siage ‘of- development ‘ie. "Gk to two’ days befose its emergence) did
not devclop mto aduits. Salt (1938) was of the ‘view ‘that the mouth parts of -
the younrg larva were imadequate to deal machanically with solid tissue asd the
{arva’ may ‘not” have been able -to” chemijcally liquefy the solid parts of the host.
‘ The female lays only one egg at each act of oviposition. The maximum
.number of eggs laid in 2 day was five with an average of three oggs. A female
lays eggs comtinuously for six fo seven days. Afiera two to three day interval
another batch of egas are laid. ‘Tharefore a femele may oviposit throughout its
life time. A fema'e having o 1% 57 of 75 Gays, therefors, has the potency to
fay 150-160 eggs.
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Fis. 3. Stages of couriship and mating behaviour in A. hakonensis a male
e, 3.

approaching the female; b and ¢, courtship dispiay and positions; 4,
copulation.
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MALE FEMALE

CHASES e —e-STOPS MOVING

~&WALKS AWAY
e
MOUNTS ‘AND ASSUME

—» REMAINS STILL '
S < > STILL- WITH
THE COURTSHIP PO_SIT)ON\

HORIZONTALLY KEPT

// . ANTENNAE
STOPS CHASINGS~ \>MOVES AWAY
e
COURTSHIP DISPLAY &5 s p LOWERS THE ANTENNAE AND

INCLUDING  HEAD \)Q/

SWAYING AND ANTENNATION
v \

RAISES THE ABDOMEN TO
EXPOSE THE GENITALLA

D1sMoUNTS 2 \*,/ooss NOT SHOW RECEPTIVITY

7 SIGNAL
e

MOVES BACKWARD, ATTAINS

7
GCENITAL CONTACT AND LIES

VENTRALLY UP WITH-OUT
HOLDING THE FEMALE _ -

Ve .
DISMOUNTS#* .~ COPULATION

Fig. 4. Courtship‘ sequence in A. hakonensis depicted as a reaction chain.
Solid lines indicate the typical sequence and the dashed lines indicate

alternative directions.
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Parthenogenesis arzd sex-mfzo

Parthenogenesxs is a.rrhenotokous, the progeny consisting of only ‘males,
In the laboratory culture males predommated the ratio of male to female was 3:2,

Fteld mcidence of the para.rzte ’

Collections of O. arenosella were made from the infested coconut tracts
throughout Kerala. - Of a total 12.59 pupal parasitism, only 0.21% was ‘produced
by A. hakonensis. This parasite had a limited distribution and was found only
.in the Emakulam and Tnvandrum districts.

DISCUSSION

"“Though -Chalcididae is a - much studied fa.mlly, biological observations with
mcmbers of the genus Antrocephalus are scarce. A. hakonensis, a solitary pupal
endoparasite of many lepidopteran pests, closely resembles the members of the
genus Brachymeria in many physical and behavioural characteristics and has caused
éonsiderable confusion relating to these two groups. The description of S. sulcatiscutel-
lut (= 'A. hakonensis) by Rao et al. (1948) actually referred to a Brachymeria
sp. (Joy and Joseph, 1972). Like many species of parasites, A. hakonensis mates
soon after emergence; lays eggs mdlscnmmately on parasitised and wunparasitised
host pupae ‘but -only one egg per host completes development. The courtship
and mating bahaviour of 4. “hakonensis is, however, distinct from Brachymeria I

Pp.

We collected A. hakonensis only from Sorltll Keralé However Joy and
Joseph (1978) have recorded it from 2.677 of N. serinopa pupa collected from
Calicut in” 1971-72. 1t is a rare parasite in South Kerala. o
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