BIOLOGICAL NOTES ON TWO SPECIES OF BIG-EYED
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Some aspects of bioecology like occurrence, mating behaviour, fecundity and post-
embryonic development, with nymphal description of two species of Geocoris, G.
pseudolituratus Mukhopadhyay and Ghosh and G. bengalensis Mukhopadhyay and

Ghosh are described.

INTRODUCTION

Big-eyed bugs, Geocoris spp. are in general
omnivorous predators; their predation is often
supplemented with feeding on plants (phyto-
phagy) and dead organisms (necrophagy).
Such a food habit has endowed these bugs to
become natural controlling agents and scrve
as an important tool for biological control by
voraciously appropriating a large number of
insect pests. Although such bugs have received
much attention in formulating pest manage-
ment strategies in developed countries, in
India. the biology and ecology of a large num-
ber of:these big-eyed bugs are yet to be studied
and their role .as natural controlling agent
of the pests is to be ascertained; this
paper presents  some bioecological aspects
like occurrenee,- courtship and mating beha-
viour, fecundity, and stage of post-embryonic
development of the two specics. G. pseudolitu-
ratus and G. bengalensis from two different.
herbage and litter habitats, respectively.

The members of the genus Geocoris Fallén
are easily recognized by elliptical profile with
nonstalked kidney-shaped big eyes, ventral
position of the last threc abdominal spiracles
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and absence of the claval commissure of the
wings.

Sweet (1960) established geocorines as
predatory. Their phytophagic habit was ac-
counted by York (1964) for supplemental
moisture getting, by Stoner (1970) for com-
plete nourishment, and by Dunbar and Bacon
(1972) for better reproductive success, and in
this act causing only a little harm to plants
(Dunbar 1971). Tamaki (1972) studied the
biological and ecological aspects of G. pallens
Stal and G. bullatus (Say) while Crocker and
Whitcomb (1980) added notes on the feed-
ing niches of the latter and of two morc
species. G. punctipes (Say) and G. uliginosus
(Say). In India, most of the bioecological re-
ports on geocorines are confined to the com-
monly available species, namely G. jucundus
Fieb. and G. ochropterus Fieb. by Maxwell
Lefroy (1909), Cherian (1933), Rangarajan
et al. (1964), Subba Rao er al. (1965), and
Rawat and Modi (1969). Chatterjee (1937) re-
ported about the habitats and distribution of
some Indian geocorines. Mukhopadhyay and
Ghosh (1982) have recently added notes on
the food-habits and habitats of these two newly
described species of Geocoris, G. pseudolitu-
ratus Mukhopadhyay and Ghosh and G. ben-
calensis  Mukhopadhyay and Ghosh from
eastern India.
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MATERIAL AND METHODS

(i) Field collection:

Collections of the herbage-dwelling G. pseu-
dolituratus and its nymphs were chiefly made
by using an aspirator and occasionally by
beating the herbage. The former method was
of some advantage since the chance of escape
by the adults was less. The densc litter-dwell-
ing G. bengalensis was collected with some
difficulty, by fast removal of leaf and fig-fruit
litter and quickly sucking in the adults and
nymphs by an aspirator as soon as these were
seen.

(ii) Laboratory rearing:

Both G. pseudolituratus and G. bengalensis
were reared in large vials (10 em X 3 cm)
covered with cotton cloth. To avoid canni-
balism, nymphs were reared in separate vials.
Fruit flies (Drosophila sp.) formed the animal
food and herbacious twigs of Mikenia sp.
supplied the plant food and moisture. Normally
over-etherized (killed) fruit flies were provid-
ed to the earlier instars (for easy manipula-
tion) and less ctherised flies to more advance
nymphs and adults. The eggs, laid on the
rough surface of cloth or twigs, were separated
by a pair of forceps and kept in small vials
with moistened cotton plugs for further
studies.

OBSERVATIONS AND RESULTS

Overwintering and spring emergence:

Overwintering was not well understood for
either of these geocorines. G. pseudolituratus
and its nymphs were most abundant during
spring (February to April) mostly on Ficus
hispida and associated herbs. showing an appa-
rent spring emergence and population build-
up but disappearance of the adult bug was
neither observed in the extreme temperatures

of the summer nor in winter. During these
periods, a dwindling population of the bug
thrived in an active state, except at very low
temperatures of winter when they stay in-
actively in leaf folds. Geocoris bengalensis was
mostly abundant in fig litters during summer
and early monsoon. No trace of adults and
nymphs of this bug was normally available
during the rest of the year. The breeding
activity of these bugs in summer depended on

the fruiting of the plants, that attracted orga-

nisms of the detritus food chain in the litter
and these organisms were usually predated by
the adults and nymphs of the species. However,
only adults of G. bengalensis were found in
winter or autummn, suggesting that they might
be overwintering in adult stage at least in
castern India, the area chosen for study of
both the geocorine bugs.

Courtship and mating behaviour:

In general, the two species  showed similar
mating behaviour, that seldom resulted from
a well negotiated process of courtship. The
male would generally sense a passing female
by straightening its antennae, then orients itself
and suddenly jump and grasp thc female. Once
the attachment was secured, the male slipped
down to face in an opposite direction. While
mating, the pair normally kept their antennac
moving. Mating was repetitive for both the
species. While it continued = from half to
two hours for G. pseudolituratus, and about
three and a half hours- for G. -bengalensis:
Freshly mated females avmd«.d further mating
by escaping movements. Successfully mated
females of G. bengalenszs appcar to store
enough sperm in a single copu]atlon to Iay
fertile eggs throughout their life.

Oviposition and fecundity: ‘
Qviposition in nature could seldom be
observed due to cryptic and scattered habit of
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egg laying in both the species. However, G.
pseudolituratus was sometimes observed to
attach its solitary eggs to dry part of leaf
of the twiner, Mikania sp., and some empty
egg chorions were collected from the shoot
of F. hispida. Though it is likely that G. ben-
galensis in nature laid the eggs in litter, yet
eggs were difficult to locate in that habitat.

In the laboratory, the egg-laying habit of
the two species showed some variation. Sur-
faces like cottonwool, muslin, hairy surface of
twigs of fig fruits, and even bodies of dead
flies were preferred by G. pseudolituratus for
egg laying, whereas axils and branching points
of twigs, clefts on surfaces were the first choice
of G. bengalensis, which also occasionally laid
eggs at places like vial surface, or the corner
formed by the adjacent surfaces of cotton plug
(cover) and vial. Eggs of both the species were
attached feebly and superficially, normally
scattered or in small clusters of 2 or 3. It was
of interest to observe that virgins of G. pseudo-
lituratus never laid eggs, whereas those of G
bengalensis laid infertile eggs.

Although the average longevity of the two
geocorines showed little difference, almost a
doubling of the rate of egg laying per female
per day was noticed for G. bengalensis as

compared to G. pseudolituratus (Table 1). In
general a higher fecundity of G. bengalensis
was evident in the graphic representation
(Fig. 1), when the trends of egg laying were
compared from day to day.

Incubation:

The incubation period of the eggs under
laboratory conditions was observed in autumn
and summer. It was evident that the increase
in day temperature shortened the incubation
period throughout the course of study. The
mechanism of eclosion was the same for both
the species. The cephalic ends of the eggs
normally ruptured across the circlet and the
first instar nymph wriggled out along with the
amniotic membrane. This membrane then
again ruptured to free the nymph, and itself
remained half drawn out from the egg chorion.

The average incubation periods for both the
geocorine species were almost the same. How-
ever. G. pseudolituratus showed a greater
range than that of G. bengalensis (Table 2).
A successful hatching for some batches of eggs
could be recorded 1009 for both the species,
nevertheless, on an average the batches of eggs
of G. pseudolituratus showed better percentage
of hatching when compared to those of G.
bengalensis (Fig. 2).

TABLE 1
PREOVIPOSITION PERIOD, LONGEVITY AND FECUNDITY OF TWO Geocoris SPP, (BASED ON FIVE OBSERVATIONS)

Preoviposition Longevity Total eggs Eggs/ ¢ /diem
period (days) ? (days) laid/ @
G. pseudolituratus
Mean 11.75 30.75 32.75 1.065
Range (9-19) (21-43) (24-49) (0.94-1.14)
S.D. 4.856 10.144 11.557 0.0957
G. bengalensis

Mean 6.33 32.0 91.0 2.65
Range (6-7) (20-46) (47-166) (2.0-3.61)
S.D. 0.577 13.144 65.27 0. 8467
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Fig. 2. Hatching success in two species of Geocoris
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TABLE 2

COMPARISON OF INCUBATION PERIOD AND HATCHING
SUCCESS OF THE EGGS OF TWO Geocoris SPP. (BASED
ON THE OBSERVATION OF TEN BATCHES OF EGGS)

Successful
hatching (%)

Incubation
period (days)

G. pseudolituratus

Mean 9.5 92.5
Range (7-12) (70-100)
S.D. 1.527 12.304

G. bengalensis
Mean 9.2 89.0
Range (©-10) (50-100)
S.D. 0.349 17.126
Post-embryonic development:

The mean post-embryonic development

period and the average nymphal stadia were
longer for G. pseudolituratus than that of G
bengalensis (Table 3). However, the stadial
ranges for their nymphal stages overlapped
(Fig. 3. A-E).

The egg:
Freshly laid eggs of G. pseudolituratus were
typically ovoid with slightly broad cephalic

end, pearly white; on maturation they turned
tawny-orange with two eye spots. Under high
magnification, the chorionic surface showed
tiny warts and a circlet of club-shaped (capi-
tate) micropylar processes (notches) at the
blunt head end. A mature cgg in late stage
showed some wrinkles in the form of narrow
ridges and furrows (Fig. 4). The eggs of G.
bengalensis were also ovoid but clongated and
tapered at both the ends; pale with a tint of
‘dawn-pink® when fresh but with maturity
turning reddish. Chorion under high magnifi-
cation appeared rough {(finely warted), with a
circlet of processes at the cephalic end (Fig.
11).

The eggs of G. pseudolituratus were shorter,
but normally with a greater number of micro-
pylar processes when compared to those of G.
bengalensis (Table 4).

Description of the nymphal instars:
{(Measurements in mm arc the means based
on ten specimens).

IsT NYMPHAL INSTAR (Figs. 5, 12)

G. pseudolituratus: Variable in size and
colour; dorsal semi-circular patches appear as
two discrete stripes; head width almost 1%

TABLE 3

COMPARISON OF STADIA AND POST-EMBRYONIC DEVELOPMENTAL PERIOD (IN DAYS) OF TWO Geocoris SPP.
(BASED ON TEN OBSERVATIONS)

1st Instar 2nd Instar 3rd Instar 4th Instar 5th Instar Total
G. bengalensis
Mean 5.9 6.0 6.0 5.3 7.6 30.8
Range 47 (4-10) (4-9) (4-7) (5-11) (26-34)
S.D. 0.875 2.054 1.763 0.948 1.577 2.347
G. pseudolituratus

Mean 5.7 4.6 4.4 4.6 6.3 25.6
Range 4-7) (4-6) 4-6) (3-5) (6-7) (24-28)
S.D. 0.823 0.843 0.699 0.699 0.483 1.577
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TABLE 4
COMPARISON OF MICROPYLAR PROCESSES, LENGTH AND
BREADTH OF EGGS OF TwWO Geocoris spp. (BASED ON
TEN OBSERVATIONS)

Micropylar  Length (mm) Breadth (mm)
processes

G. pseudolituratus

Mean 7.4 0.92 0.37
Range  (7-8) (0.89-0.94) (0.34-0.41)
S.D. 0.547 0.089 0.114

G. bengalensis
Mean 6.0 1.08 0.4
Range  (3-7) (1.06-1.1) (0.38-0.43)
S.D. 0.707 0.07 0.089

G.pseudolituratus G.bengalensis
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Fig. 3 (A-E). Frequency distribution of duration of instars 1 to 5 of two species of Geocoris. Abscissae,

time in days; ordinates, number of observations.
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times pronotal width; rostrum passes 3rd
coxae; head. abdomen pale yellow; posterior
margin of head, pro-, meso- and meta-notal
area - light brown; fuscous rings and markings
on distal end of 1st, both ends of 2nd. and
proximal end of 3rd antennal segments, 4th
segment proximally pale and distally dark
smoky.

Figs. 4-7. Stages of life cycle of Geocoris
pseudolituratus (dorsal view):
4. Bggs showing ridges, micropylar processes, and

post-eclosion embryonic membrane; 5. 1st instar
nymph: 6. 2nd instar nymph; 7. 3rd instar nymph.

G. bengalensis: Body pale yellow, elongate

and cylindrical; head tawny, eyes red; Ist
antennal segment luteous, 2nd, 3rd, and 4th
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with castaneous base and ochraceous apex;
vertex region with dark facia; head triangular,
broader than pronotum and body; body beneath
luteous except dark antennifers: coxae, tibiae,
meso- and meta-notum dark; abdomen with
tints of red and yellow; dorsal scent gland
openings and orifice with castaneous border;
ochraceous patch anterior to the 1st dorsal
gland opening.

G. pseudolituratus G. bengalensis

Body length 1.11 1839
Head width 0.54 0.54
Maximum

pronotal width 0.47 0.45

2ND NYMPHAL INSTAR (Figs. 6, 13)

G. pseudolituratus: Head slightly broader
than posterior margin of the pronotum; mid-
dorsal abdomen with semicircular dark plate
divided into two distinct halves; trochanter,
proximal femoral area dark ochraceous; 4th
antennal segment dirty pale.

G. bengalensis: QOchraceous; head, pro-,
meso-, and meta-notum tawny yellow with
median dark line that broadens posteriorly,
lateral margins dark ochraceous; metanotal
region with a pair of dark patches; 4th an-
tennal segment light; abdomen red ochraceous
marked with rows of diffused reddish trans-
verse lines; tibia and distal end of femora
ochraceous. tarsus dirty white; rostrum reach-
ing 2nd coxae.

G. pseudolituratus G. bengalensis

Body length 1.45 1.5
Head width 0.75 0.75
Maximum

pronotal width 0.66 0.66

3rD NYMPHAL INSTAR (Figs. 7, 14)

G. pseudolituratus: Head and abdomen
dirtv yellow; pro-, meso- and meta-notum,





















