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ABSTRACT

The biology and predatory potential of Oncocephalus annulipes Stal, an alate, entomophagous,
multivoltine assassin bug predating on several insect pests was studied in the laboratory. The inscct lald
pale luteous, oval eggs with creamy white concave operculum without any cementing material 14 days
after emergence. The eggs hatched in 7 to 24 days and the pale ochraceious nymphs acquired dark grey
colour with annulations in appendages within 1 h. Total stadial period from 1 instar to adult ranged
from 40 to 154 days. Males and females lived 52 and 36.5 days respectively. The sex ratio was slightly
female blased. The insect preyed upon larvae of Heliothis armigera (bn.), Spodoptera litura F. and

Earias spp.
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Reduviids constitute an important group
of predatory ‘insects that could be successful- |
ly exploited in.thc biological pest manage-
ment (Ambrose,1988)., Oncocephalus an-
nulipes Stal (Fig. 1la & b) is a reduviid
predator feeding on caterpillars of inscct
pests, such as, Ileliothis armigera (Hbn.),
Earias insulana Boisdual, E. vitella Stoll
and Spodoptera litura Fabricius and Odon-
totermes obesus Rambur ctc. The biology
and predatory potential of this bug has been
worked out and the results arc rcported in
this paper. . :

" MATERIALS AND METHODS

Light-attracted adults of O. annulipes
were collected and rearcd in the laboratory in
plastic containers {6.5 cm height and 6 cm
diamecter) on grasshoppers (Trilopidia sp.),
houscflics (Musca domestica L.) and cater-
pillars of II. armigera, E. insulana, and E.-
vitella. The dilferent batches of cggs were al-
lowed to hatch separately in plastic con-
tainers with wet cotton swabs for maintain-
ing optimum RH (85%) scparatcly. The cot-
ton swabs were changed periodically in order
to prevent fungal attack. The nymphs
hatched were isolated in plastic containers
and rcarcd on the above mentioned preys.
Obscrvations on oviposition, incubation and
stadial period, nymphal mortality, adult lon-
gevily and scx ratio were recorded. An index
of oviposition days was calculated from the
percentage of cgg laying days in the total
adult fcmale life span (Ambrose, 1980).
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TABLE 1 Incubation and stadial periods, adults longevity (in days) and sex ratlo of O. annulipes
. Stadial period Adultlongevity Sex ratio
Generation  1nevbation I-Adult ‘
period 1 I m IV VMale _ v Mile Female Tiic:
Female Female
Mean+ 1975+ 8.2+ 7.0% 30+ 96+ 13.0% - 4583 T776x -
I SE 2.59 0.44 0.75 0.63 0.36 0.28 1.73 14.54 1:0
n 4.00 5 5 5 5 5 - 5 5 -
Mean+ 12554+ 15.551 10.85% 1445+ 1701 - 3743 + 10071 ¢ - 2743 ¢
I SE 0.89 1.23 0.96 1.0% 0.3 11.42 12.62 8.19 0:1
n 11.06 15 13 11 9 - 7 7 - 7.00
Mean + 1344+ 11.73+ 105+ 11.0+ 130+ 200 24.5 69.0 = 27.0 45.5
111 SE 1.25 0.93 0.99 1.01 1.28 ‘ 1.89 0.5:1
n 9.00 15 12 -7 4 1 2 3 1. 2.00

Three generations were thus raised in the
laboratory. Predatory efficiency was studied in the
laboratory using both V instar nymphs as well as
adults (both scxes) of the predator, O. annulipes,
starved for 24 h. The caterpillars of II. armigera,
E. insulana, E. vitella and §. litura were selected
for the study since these were seen in abundance
in the agroccosystems. The caterpillars were
provided onc alter another in the individual rear-
ing containers (6.5 cm height and 6 cm diameter)
of the predator and the number of prey killed or
preyed upon in 24 h period was recorded. Camera
lucida illustrations were prepared from 70%
cthanol-preserved specimens.

RESULTS AND DISCUSSION

The eggs were oval (0.92 3 0.04 mm long
(n=10) and 0.69 + 0.05 mm broad (n=10) and palec
lutcous. Chorion was (ransparcnt with hexagonal
sculpturations. The operculum (0.44 + 0.05 mm
long (n=10) and 0.07 £ 0.02 mm broad (n=10) was
slightly concave and creamy whitc with linear
sculpturations Fig.2a

O. annulipes laid its first batch of cggs 14 days
(n=3) after cmergence. Eggs were laid singly and
not in clusters unlike the members of the subfami-
1y Tlarpactorinac (Ambrose, 1980; and Haridass,

Fig. 3,4,5 &6 0.annudipes. Egg and I lo Il nymphal instars respectively
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1985). The eggs were inserted into the wet cotton
swab. Parental care was not observed.

A female laid 14.9 batches of eggs (n=3). A
minimum of 1 and a maximum of 8.7 (n=3) eggs
per batch were recorded. Index of oviposition days
was 25.83. Both 100% hatching and 0% hatching
were registered in its different egg batches. Most
of the eggs laid by the older females did not hatch
as reported in Triatoma phyllosoma pallidipennis
(Rabinovich, 1972). The unfertilized eggs were
normal when laid but shrank afterwards.

Under laboratory conditions (temperature,
32°C; RH 80-85%; photoperiod 11-13 h), the eggs
hatched in 7 to 24 days (n=24) (Table 1). Hatching
invariably took place in the early morning from 4
to 6 a.m. Eclosion was similar to E. slateri (Ven-
nison and Ambrose, 1986). The duration of
eclosion was 5 to 10 min. The colour of the
nymphs at cclosion was pale ochraccous and it
changed into dark grey, with annulations in ap-
pendages, within 1 h. The nymphs did not probce
the cgg shells immediately after eclosion unlike R.
prolixus (Breecher and Wigglesworth, 1944). The
nymphs also did not exhibit any sign of hind leg
movemcnt, a compulsory act of camouflaging ob-
served -in the members of the sublamily Acan-
thaspidinac (Odhiambo, 1958a, 1958b:

Fig. 7 & 8 O.annulipes. IV & V nymphal instars respectively

Livingstone and Ambrose, 1978; Ambrose, 1980,
1986). Nymphs started feeding 2 h after emer-
gence. Nymphs preferred small and less active

preys.

All the 45 nymphs observed in the laboratory
for 3 generations moulted and emerged at night
after 22 h. The stadial period of the I, II, III, IV
and V instars lasted for 6 to 25 (n=35); 5 to 19
(n=30); 6 to 24 (n=23); 9 to 32 (n=18) and 11 to
102 (n=15) days respectively (Table 1). The total
stadial period {from I to V instar lasted for 40 to
154 days. The males emerged earlicr than the
females.

Early instars (I & II) grey and older instars (111
to V) pale ochraceous; broad obsolete annulations
on the scape, femorae, apex of rostrum and 3 an-
nulations on the tibiae and abdominal marginal
spot from 2nd to 9th scgment fuscous; scarcely
spinose throughout.

Hcad clongate; a transversc sulcus scparating
longer and porrect anteocular arca from shorter
postocular area in the synthlipsis; latcral margin of
the postocular arca rounded; large compound cyes
laterally protruding; 2 median tubcrcles on the
postocular arca; 2 promincent antenniferous
tubcrecles one at the base of cach antenna; 3 lateral
tubercles on the gena; head scarcely spinose; an-
tennac 4 scgmented, scape stout and as long as an-
teocular portion, pedicel twice the length of scape
and the longest; the flagellar scgments filiform
and subcqual in length; rostrum bow shaped,
slightly curved 1st and more curved 2nd segments
subequal in length; 3rd scgment the smallest and
straight.

Pronotum transverse antcro-and ‘poﬁstcrola!cral
angles of anterior lobe of pronotum tuberculate
and also two lateral tubercles on anterior lobe of
pronotum, picrothorax infuscate cxcept in the cc-
dysial line; antecrior femorac incrassated and
ampliated and bear a row of tubcercles ventrally;
forc-and mid legs cqual in length and the hind leg
slender and the longest; tibiac devoid of tibial
pads; broad obsolete annulations on the femorac
and 3 annulations on the tibiac; tarsus 3 secgmented
with diffcrentially developed hairs.

Abdomen oval in carly instars and clongalc in
older instars; scgmentation clear in the abdomen
and the integument fincly spinulosc; 2nd to 9th ab-
dominal scgments bearing a small fuscous spot on
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the lateral edges (Figs. 2b, ¢, d & 3a, b).

Key to nymphal instars

1. Compound eyes small, not laterally protruded;
pedicel shorter than 2nd flagellar segment;
width of abdomen eguals its length
........................................................ I INSTAR
Compound eyes large, laterally protruded;
pedical longer than 2nd flagellar segment;
width of abdomen shorter than its length

................................................................... 7))

2. Length of scape and pedicel together equal the
length of flagellar segments; wing rudiments
Nnot Visible .. siriiienci e, ITI INSTAR
Length of scape and pedicel together greater
than the length of flagellar segments; wing
rudiments Visible ..cuiciamceesineeiinenninensannes 3

3. Anteocular area equals the length of anterior
pronotal lobe; wing rudiments not extending
beyond the 1st abdominal segment
...................................................... IIT INSTAR
Anteocular area shorter than the anterior

pronotal lobe; wing rudiments extending
beyond the Ist abdominal
SEEMEIcrerairnsnrranrinmssrsnresriesinessoressieasssasserses 4

4. Length of scape equals 1st flagellar segment;
head length equals pronotal length; wing
rudiments developing up to 2nd abdominal
T30 15 1§ N IVINSTAR
Scape longer than 1st flagellar segment; head
shorter than pronotal length; wing rudiments
developing up to 4th abdominal segment

Nymphal mortality was mainly due to the ab-
normalities in hatching and moulting. Cannibalism
also caused nymphal mortality. The highest rate of
nymphal mortality was observed in the IIl instar
(10.68%) and the lowest in V instar (3.7%). LII
and IV instar registered 7.64%, 4.44% and 6.06%
nymphal mortality respectively.

The males and the females lived 52 and 36.5
days respectively. Of the three generations raised
in the laboratory, 6 males and 9 females emerged,
giving the sex ratio of males and females as 0.7:1.
Laboratory breeding experiments suggested that
O. annulipes was multivoltine.

O. annulipes preyed or killed 1to3 (X=1.8; n
= 6) caterpillars (size 20 - 25 mm long and 2 -3
mm broad) of H. armigera; 2 to 3 (X= 2.5 and 2.2
respectively; n=6) caterpillars (size 10-15 mm
long and 2-3 mm broad) of both E. insulana and E.
vitella; and 1 to 3 (X = 2.2; n=6) caterpillars (size
15-20 mm long and 2-3 mm broad) of §. litura in
the laboratory.

ACKNOWLEDGMENTS

The financial assistance from the Council of
Scientific and Industrial Research, New Delhi in
this work is gratefully acknolwedged. For institu-
tional facilities, the authors are thankful to
Rev.Fr.G. Packiaraj, S.J. Principal and Rev.Fr.
Stephen T. de Souza, S.J. Head, Department of
Zoology, St. Xavier’s College, Palayankottai.

REFERENCES

Ambrose, D.P. 1980. Rioecology, Ecophysiology and Ethology
of rewviids (Heteroptera} of the scrub jungles of Tamil
Nadu.. Ph.D. thesis, Univ. of Madras, 229 pp.

Ambrose, D.P. 1986. Impact of nymphal camouflaging on
predation and cannibalism in the bug, Acanthaspis siva.
Environ. Ecol., 4,197-200.

Ambrose, D.P. 1988, Biological control of insect pests by
augmenting assassin bugs (Insecta Heteroptera :
Reduviidae). Proc. Bicovas., 2, 25-40.

Breecher, G. and Wigglesworth, V.B. 1944. The transmission of
Actinomyces rhodnii Erickson in Rhodnius prolixus Sial.
{Hemiptera) and its influence on the growth of the host.
Parasitol.,35,220-224.

Haridass, E.T. 1985. Feeding and ovipositional behaviour in
some reduviids (Insecta : Heteroptera). Proc. Indian Acad.
Sci. (AnimSei), 94, 239-241.

Livingstone, D. and Ambrose, D.P. 1978. Bioecology,
ecophysiology and ethology of reduviids of the scrub
jungles of Palghat gap. Pant VII. Bioecology of Acanthaspis
pedestris.  Stal  (Reduviidae Acanthaspidinae) 2
microptercous entomophagous species. J. Madras Univ.,
41,97-118.

Odhiambo, TR. 19582. Some observations on the natural
history of Acanthaspis petax Stal (Hemiptera : Reduviidae)
living in termite mounds in Uganda. Proc. R. ent. Soc.
London., 33, 167-175.

Odhiambo, T.R. [958b. The camouflaging bhabits of
Acanthaspis petax Sual (Hemiptera : Reduviidae) in
Uganda. Ent. Mon. Mag., 94, 47.

Robinovich, J.E. 1972. Effect of parental female age upon

percentage of egg hatching in Triatoma phyllosoma
pallidipennis. Ann. Ent. Soc. Amer., 65, 740-741.

Vennison, S, J. and Ambrose, D. P. 1986, Bioecology of a
dimorphic assassin bug, Edocla slateri Distant (Heteroptera
: Reduviidae). Entomon., 11,255-258.



