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Abstract

The mcan prcoviposition age of fcmales after emergence as adult and aftcr

first mating was ZS.iO and 6.40 days, rcspectively. Oviposition bcgan after 12

0, clock and attaincd a highest peak during 16fi) to 1800 hr and completely

stopped in the dead of nighl The nubmer of females endcd oviposition during

1400-1600 hr was much lower than those began oviposition. The gradual end of

oviposition occurred towards deeper night having a few during 2A00'2200 hr

wittr a complcte stop in the dead of night. The duration of oviposition. (wciglttcd

average) per batch of egg tvas 3.L7 hrs. The avcrage intervals between

successive batches of egg deposition was calculated as 9.28 days. The

oviposition period varied fiom 1.03 to 5.60 hrs depcnding on the number of egg

batches dcpositcd. The duration of oviposition was linearly rclatcd to the

numbcr of egg batchcs dcpositcd. Numbcr of oviposited and hatched eggs lvas

graduauy incieased in fcmales who mated more than once and showed such

tendcncy upto 4 timcs of mating.

K ey wor d s : N e z ar a vir i dula, Oviposition, B ehaviour.

Introduction

Southern green stink bug, Nezara viridula

attacking varieties of vegetables, pulses, oil
seed crops, cotton and rice in tropical and

subtropical countries. S exual activity, fecundity

and longevity of N. viridula have been studied

by Kiritani et al. (1963), Mitchell and Mitu
(1969) and Azmy (1976).

Oviposition process is controlled by a

number of physiological and ecological factors.

The age at which the eggs are laid is a

characteristic of the species. Some species lay

their eggs at one attempt. In such species all the

eggs are matured prior to egg-laying, whereas

in other species all the eggs do not mature at the

same time. Among physiological factors,

mating is also important for egg deposition. It
has been reported in a number of species that

oviposition rate is stimulated by mating which

may be a result of stimulated rate of egg

maturation or it may be oviposition
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@ngelmann, 1968 and 1970; Sakaluk, 1985

and Butlin et a1.,1987).

Kirinni (1963) reported that *re duration of
preoviposition period was 3 weeks for first
generation and 4 weeks for second generation.

Kiritani et al. (1963) found that females who
mated more than 3 times and lived not less 0tan

17 days, ovi-posited fertile eggs. They also

found ttrat ttre oviposition curve of N. viridula
has a similar trend to the frequency of mating.

However, the basic information regarding
important parameters of oviposi-tion like
preoviposition age, timing of oviposition as

well as the effect of mating frequency on
oviposition and hatching of egg, are lacking.
These aspects of mating and oviposition may be

considered as an index of reproductive activity
of an insect and are necessary to determine the

reproductive potential of a pest. These kind of
information would be helpful to undertake

appropriate control measures of tttis pest and to
choose suitable tactics for integrated pest

management. As such, studies were carried out
in entomology laboratory of the Institute of
Postgraduate Studies in Agriculture (tr'SA)
during 1990-91 cropping season to investigate
the above pammeters of oviposition.

Materials and Methods

Rearing of N. viridula

Continuous supply of healthy adults were
maintainedby means of a modified technique of
rearing as described by Ohno and Alam (1992).

Different stages.of N. viridula were collected
from the mungbean field of IPSA farm during
1990-91 cropping season. Nymphs were reared
in Petridishes (9 cm dia.), containing dried
sterilized (with 70Vo eLhanol) grains of soybean

and garden pea placed on double layered white
newsprint paper. Laboratory rearing was

maintained at 27 + l.5oc rcmperature,45 +

3.57o RH with a 14:10 light and dark (L:D)

cycle. Petridisires were provided with water-

soaked cotton on a plastic lid. The food and
water were renewed at 3-4 day intervals. To
allow optimum $owth and development, 4-6
larger nymphs. were kept in each dish. Newly
emerged adults were sexed and maintained in
age groups separately.

The matured male and female were paired
in a Peridish. A paper strip was provided to
facilitate foot holding, mating and oviposition.
Eggs deposited on paper strip were collected
and transferred to Petridishes. Dishes with egg
masses were plaged in an incubator at 25 + loc
with a 14:10 L:D cycle. First nymphal stage

after eclosion remained in cluster on the

eggmass. The Petridishes at this time was
provided with water-soaked cotton ball. The
second stage nymphs to adults were reared on
grains outside incubator in the same way as

described earlier. The pre and postoviposition
behaviour of female was observed throughout
their life. The night observations were made

with a pencil trorch.

Preoviposition age

Thepreoviposition age of female following
adult emergence and after first mating was

determined by two sets of expcriment. In the
first set, azero aged female was paired with a 2-

3 days older male in the Petridishes to

determine the female preoviposition age
foliowing the adult emergence. Thirty three

such pairs were used for this purposc. The
preoviposition age of female following their
emergence as adult was calculated by the pcriod
between pairing and commencc-ment of egg

deposition.

In ttre second set of experiment 23 pairs of
male and fernale of above age combination were
placed in the Peridishes individually to find out
the preoviposition age after first mating. This
was determined by the period between the first
mating and the beginning of egg dcposition.



The oviposition was observed throughout day

and night.

Time of beginning and end of oviposition

A pair of matured adult virgin male and a

female was kept in a Petridish containing food
and water. Seventy five such pairs were used

for this observation. The time of beginning and

end of initial and successive batches of egg

deposition were recorded continuously

throughout day and night. The cumulative
frequencies of these two aspects of oviposition
(in percentage) based on 2-hour interval were
presented graphically.

Duration of initial & successive batches of e88

deposition and its intervals

A pair of matured virgin male and female

was paired and placed in a Petridish as above.

Fifty two such pairs were employed for this
purpose. The ovipositing females were divided
into 5 groups on the basis of the number of
batches of egg deposited by them ttroughout
life. Number of females deposited single batch

of egg throughout life were grouped as 1,

number of females deposited two batches of
egg were grouped as 2 and so on upto 5.

Mean duration of oviposition for group 1

females was calculated by averaging the time
required to dcposit single batch of egg

throughout thcir life. Mean duration of each

initial and successive batches of egg

dcposition and intervals between deposition

were dctermincd for females which deposited

double, triple or so on batches of egg. The total

duration of oviposition during life time was

calculated by aclding the time length of
oviposition of each female under observation.

Oviposition intervals i. e., the period between

end of oviposition of a batch ancl beginning of
oviposition of a uew batch of egg, was also

calculatcd.
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Effect of mating frequency on oviposition and
hatching

Two hundred and eighty five pairs were

separately confined in Petridishes (1 pair/dish)

and allowed them to mate freely. Continuous
observation was made day and night in the

laboratory in controlled condition as explained

before. Number of matings occurred in matured

couple were recorded regularly till their

survival. Simultaneously the deposited eggs of
individual pairs were counted separately and

placed in the incubator in controlled conditions

as described earlier. Egg masses of successfully

oviposited pairs (n=280) were grouped on the

basis of the number of matings performed by
their parents during life time. The group consist

of 1,2,3, upto 6 based on parents accomplished
mating single time, 2 times 3 times and so on

upto 6 times, respectively. Eggs of eight pairs

of each group were chosen randomly from the

collected egg masses. Accordingly the eggs

deposited during life time by individual group

of females were counted separately to check

their hatchibility following incubation. The

result was graphically presented, as frequency

of mating on ttre abscissa and number of
deposited and hatched eggs on the ordinate.

Results and Discussion

P reovipo sition age of female

Untike some lepidopterous insect the

oviposition in N. viridula did not bcgin
following adult emergence or immediately after

mating. The females had to wait for attaining
oviposition rhaturity. In this study 7l.7Vo

females (n=56) laid their eggs after first mating

and 283A7o of them deposited eggs after

second or subsequent matings.

The mean preoviposition age of fcmales

between adult emergcnce ancl bcginning of egg

deposition was 25.70 days. This age bctween

first mating and beginning of egg deposition
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was 6.40 days (Iable 1). Mcl-an et al. (1990)
found ttris later age to b 3.12 days. Six to
seven days preoviposition period of N. viridula
after mating was reported by Mitchell and tvlau
(1969). Hanis and Todd (1980) reported thar
greater thanffiTo of oviposition occurs wittrin I
day after the end of mating. However, they did
not indicate, whether it is after first mating or
not. These variations were probably due to
variations in temperature, relative humidity and
place between the experiments conducted.
Kiritani (1970) indicated. rhat the individual
variation in the preoviposition period was very
great among different colour morphs, though
only green morphs were considered in this
study.

Time of beginning and end of oviposition

Oviposition in N. viridula was not
observed in early morning and at dead of nighr
It commenced after 12 O'clock at noon and
attained a highest peak from 1600 to 1800 hr.
The number of females depositing eggs
gradually decreased lowards deeper night and
oviposition com-plcrely stoppcd at dead of night
(Figure l).

Similarly, the end time of oviposition
observed after LZ O'clock wirh a highest peak
from 1600 to 1800 hr. The number of females
ended oviposition during 1400 to 1600 hr was
much lower than those began oviposition.
Reverse situation was observed during 1800 to
2000 hr where much higher number of female
ended oviposition (36.2580) compared ro
females began oviposition. However, the
females showed the similar peak for both
beginning and end of oviposition during 1600
to 1800 hr. Hitherto, the beginning and end
time of oviposition in N. viridula has not been
worked out.

Duration of initial and successive batches of egg
deposition and its intervals

On qn average 2.57 batches of eggs laid per
female. Duration of oviposition (weighted
average) per batch of egg (66.72 eggs/barch)
was 3.17 hours (n=134) (Table 2). The average
intervals between successive batches of egg
deposition was calculated (n=83) as222.74 hrs
(9.28 days). The mean interval between the
deposition of egg clusters measured in the
laboratory for winter-cherry bug (Acantlocoris
sordidus) was 7.95 days (Yamazaki,1940). In
a field census Kiritani and Hokyo (1962)
recorded the duration of 2-3 weeks for egg
laying throughout their life. This variation
might be due to different environmental
conditions existed in ttre field and in the
laboratory.

The variation in the duration of
deposition observed among the females
very gleat. The total duration of egg
deposition (oviposition period) only during life
time varied from 1.03 to 5.60 hrs depending on
the number of egg barches deposited (Table 2).
The duration of egg deposition was linearly
related (e0.99) ro rhe number of egg batches
deposited suggesting that rhe highest frequency
of egg deposition took the longestperiod. There
was no consistency on the average duration of
oviposition for initial and successive batches of
egg.

Effect of mating frequency on oviposition and
hatching

Numbers of deposited and hatched eggs
were gradually increased in thc fcrnales who
mated more than once and showcd such
tendency upto the fourth marings @igure 2).
But after fourth matings this number showed a
decreasing tendency. Average number of eggs
deposited per female ranged from 67.00
(for females mated once) to 214.00 (for females

egg
was

I
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Table 1. Preoviposition age of mated N. viridula under laboratmy condition
I

I

l

I
2
3

4
5

6
7
8
9
10

11

t2
l3
14

15

l6
t7'
18

19

20
2r
22
23

24
25
26
27
28
29
30
3l
32
33

30.08
30.13
23.r7
22.t3
M3
21.t3
23.13
24.t7
26.2r
n.B
29.U
30.&+

vL.17
22.8
24.17
n.u
n96
22.A8

30.2r
28.M
23.08
26.U
31.t7
27.M
30.04
22.08
28.08
21.08
21.21

30.00
21.00
24.W
28.00

11.00

9.m
3.00,

2.24
5.00
6.t2

12.17

9.33
7.00
4.33
3.80
3.00
9.83
3.t7

tL.42
'4.gg

5.88
2.29
3.00
6.tt

13.04
4.t5
6.29

I
2
3

4
5

6
7
8

9
l0
tl
t2
l3
t4
l5
l6
t7
r8
t9
20
2r
22
23

Between first mating and
beginning of oviposirion

Ivleart

SE

25.70

3.42
6.40

3.D
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mated four time). This ftmge for hatched eggs

per female of these groups was 53 to 165.27.

Proportion of hatchable eggs belonging to
females with higher number of matings were
not reduced. Hinton (1974) and Mclain et al.
(1990) reported that nutrient secretions by male

firring copulation effects the increased female
oviposition activity and viability of eggs. It can

be seen that the oviposition and hatchability
curve (Figure 2) had more or less similar trend
which might be related to the above findings
alttrough ttre reason of increased number of
eggs deposited and hatched upto fourth mating

and decreased in the subsequent matings is

unknown. But there is evidence that survival of
ttre multi mated females is lower than those

mated with less frequency. Mclain et. al.
(1990) showed that the longevity was

significantly correlated with the number of
copulations.

In the present study ttre mating and

oviposition behaviour of N. viridula was

observed only in green colour morphs. As the

1.03
r0.31

1.60 (n5.23) 1.14
fl.44 (188.12) 10.49

1.33 Qnfi) 1.31
+0.22 (188.37) t0.34

r.29 (251.7s) t.zt
10.34 (S1.97) +0.33

0.89 (167.00) 1.37
10.34 (fl11.89) 10.34

pest is polymorphic, further studies are needed

on these aspects in other colour morphs to
monitor the visible changes in their mating and

oviposition behaviour.
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