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On Oviposition in the Brown Planthopper, Nilaparvata lugens (StAL)
(Hom., Auchenorrhyncha)

II. The Number of Eggs in an Egg Group, Especially
in Relation to the Fecundity

By Osamu MOCHIDA
Kyiish#i National Agricultural Experiment Station, Chikugo-shi, Fukuoka-ken, Japan

INTRODUCTION

It is said that the number of eggs in an
egg group in both species of the brown
planthopper (Nilaparvata lugens (STAL))
and the white-back planthopper (Sogatella
Sfurcifera (HorvATH)) varies according to
environmental conditions, state of the
oviposition plants, physiological status of
females, etc. Suenaca (1963) stated that
the size of egg groups laid in rice seed-
lings is related to the fecundity in both
species.

The present paper is a record of observa-
tions on the size of egg groups laid in
rice plants under some environmental con-
ditions, and it is considered whether or
not the fecundity of populations could be
shown by examining the size of egg groups
laid by them.

MATERIAL AND METHODS

Fourth and fifth instar nymphs were

Table 1.

collected from the paddy fields in summer
and autumn. They corresponded to the
third and fourth generation, respectively.
The newly-emerged females obtained from
these nymphs were reared individuaily in
test tubes on rice seedlings in the fourth
~geventh leaf stage or on leaf blades of
rice plants which grew in the field. A
paddy rice variety, Nérin No. 18 was used
as host plant, except one shown in Table
1. Test insects were kept in incubators
regulated constantly at an 8-hour photo-
period or in a weather-instrument shelter
made of frosted glass at natural photo-
periods. The present work was carried
out at the Kyfishfi National Agricultural
Experiment Station from 1960 to 1962.

OBSERVATIONS

The size of egg groups laid in the tissue
of rice plants in the field

Females of the brown planthopper de-
posit their eggs in groups in the tissue of

The size of egg groups deposited in 20 stems of rice plants in the paddy

field at the harvest time in 1962. Rice variety; Kinmaze.

Oviposition site No. d:ﬁgsﬁg?ium Noéggg.ggsoilr;) o No. eggs deposited
mean (min.-—max.) total (%)
upper surface 176 14.5 (2--62) 2558 (86.8)
Blades under surface 44 7.7 (1—28) 341 (11.6)
total 220 13.1 2899
Sheaths | ‘ 6 7.8 (5—13) 47 ( 1.6)
Total | 226 13.0  (1-62) 2946 ( 100)
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leaf sheaths and blades, in like manner
as females of many other delphacids as
shown by Hassan (1939), Nasv & Suenaca
(1956), etc. The eggs deposited regularly
in a row overlap each other in the slit
made by a female and are sheltered with
a hardened covering secreted by her. It
isv said that the deposition site changes by
the physiological state of females, growing
stage of rice plants, and other environ-
mental conditions. A common. deposition
site of the brown planthopper is lower
part of the stem or green sheath. On the
fully grown-up plants, however, the eggs
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are frequently found in the upper part of
the stem and in the midrib of the upper
surface of higher blades.

It is said that the number of eggs in
an egg group varies according to the de-
position site, growing stage of oviposition
plants, state of females, and so on. How-
ever, there are few published data which
explicate these phenomena. Therefore,
the investigation was carried out about a
sample of rice plants collected in the fields:
at the harvest time in 1962. The results,
given in Table 1, showed clearly that both
the number of the egg groups and the
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Fig 1. Relationship between fecundity and distribution pattern for the size of egg groups:

laid under constant temperature conditions of 20~28°C.

A total of 497 egg groups

in macropterous females and that of 600 egg groups in brachypterous ones were

examined, respectively.
per day.

Host plant; rice seedlings.

Light; an 8-hour photoperiod
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June, 1964 Mocuina:
number of eggs in an egg group deposited
in blades were more numerous than those
in sheaths. In this case, the distribution
pattern for the size of egg groups was
very skew.

The size of egg groups laid in rice seed-
lings at constant temperatures

Both macropterous and brachypterous
females in the third generation in 1960
were used for this experiment.

Effect of temperatures on the fecundity and

Oviposition in the brown planthopper
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size of egg groups: The relationship be-
tween the fecundity and the distribution
pattern for the size of egg groups was
illustrated in Fig. 1. The fecundity was
remarkably influenced by temperatures.
However, the distribution patterns for the
size of egg groups did not change accord-
ing to the fecundities in each wing form.
A comparison of the distribution patterns
for the size of egg groups laid, at the early
oviposition period and at the late oviposition
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Fig. 2. Accumulated oviposition curve of population and successive changes in the distribu-
tion pattern for the size of egg groups. A total of 748 egg groups in macropterous
females and that of 497 egg groups in brachypterous ones were examined, respectively.
Host plant; rice seedlings. Light; an 8-hour photoperiod per day. For further explana-
tion, see text.
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period: The successive change in the
distribution patterns for the size of egg
groups was examined in two cases of
macropterous females at 28°C and bra-
chypterous ones at 20°C, respectively,
where the females in both wing forms
deposited the most eggs as shown in Fig.
1. The oviposition curve was divided for
convenience into four parts in relative
value of the accumulated number of eggs
laid per 20 females; the first, second, third,
and fourth successive 25 per cent. Then,
the distribution patterns for the size of
egg groups were compared among these
parts. The results were given in Fig. 2.
It was shown that there were no clear
differences in the mean size of egg groups
among four successive periods in the mac-
ropterous females. However, the size of
egg groups in the brachypterous tended
to decrease as time went on.

A comparison of the size of egg groups be-
tween prolific and infertile females: The
four individuals that laid a large number
of eggs and four ones that laid a small num-
ber of eggs were sampled out of 48 mac-

Vol. 8, No. 2

ropterous females in the third generation
reared at 28°C. The mean numbers of
eggs deposited per female in these two
groups were 508.7 (595, 520, 507, and 484)
and 203.0 (243, 211, 187, and 171), respec-
tively. Similarly, two groups which con-
sisted of four brachypterous females rear-
ed at 20°C were chosen out. The mean
numbers of eggs were 321.0 (427, 397, 258,
and 202) and 144.5 (199, 183, 146, and 50),
respectively. The distribution patterns
for the size of egg groups were compared
among these two groups in each wing form.
The results were given in Fig. 3. There
were no clear relationships between the
fecundity and the size of egg groups.
Relationship between the fecundity of popu-
lation and the size of egg groups: The size
of egg groups deposited by females in the
third generation was compared with that
in the fourth generation. The rearing con-
ditions after emergence were the same in
both generations; for macropterous at 28°C.
and for brachypterous at 20°C, respec-
tively. The results, given in Fig. 4, showed
apparently that the size of egg groups did
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Fig. 3.

Comparison of the distribution pattern for the size of egg groups between prolific
females (upper) and infertile ones (lower).

A total of 357 egg groups in macro-

pterous females at 28°C and that of 197 egg groups in brachypterous ones at 20°C were:

examined, respectively.
per day.

Host plant; rice seedlings.

Light; an 8-hour photoperiod
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Fig. 4.
size of egg groups laid.

Relationship between the fecundity of population and distribution pattern for the
All of the macropterous females and brachypterous

ones were reared at 28°C and 20°C after emergence, respectively. A total of 400
egg groups was examined in each form, respectively. Host plant; rice seedlings.

Light; an 8-hour photoperiod per day.

not change in response to the differences
in the fecundities.

The size of egg groups laid in leaf blades
of rice plants at natural temperatures and
natural photoperiods

Females in both the third and fourth
generations in 1961 were used for the ex-
periment. The number of eggs deposited
during the life span was counted, and the
obtained distribution patterns for the size
of egg groups were shown in Fig. 5. There
were no clear differences in the distribu-
tion patterns between these two genera-
tions in each wing form, and no apparent

relationship between the fecundity and
the size of egg groups in both forms. On
the other hand, the size of egg groups
during the four successive periods (the
first, second, third, and fourth 25 per cent
shown in Fig. 2) in all the cases tended fo
decrease simply on an average as follows:
Mean size of egg groups in the macro-
pterous form in the 3rd generation
(late Aug.—mid Sept.) ;
6.7—6.5—5.6—5.3
Mean size of egg groups in the macro-
pterous form in the 4 th generation
(late Sept.—early Nov.) ;
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Fig. 5. Distribution pattern for the size of egg groups laid in leaf blades of rice plants at
natural temperatures. A total of 1187 egg groups in macropterous females and
that of 417 egg groups in brachypterous ones were examined, respectively. Light;
natural photoperiods.

6.1-7.0-7.8—4.4
Mean size of egg groups in the bra- a0F
chypterous form in the 3rd generation
(late Aug.—mid Sept.) ;
7.9-7.6-7.4-5.7
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7.4—6.6—6.6—5.1 E | SEEDLINGS

The distribution patterns for the size
of egg groups were very skew in all the 20r
cases, as given clearly in Fig. 5. L 2.0 437

A comparison of the sizes of egg groups ) 5 > 5 55
laid.in rice sec?dlings .'imd .in leai: blades Number of eggs in an egg group
of rice plants in the ripening period Fig. 6. Comparison between the size of egg

The macropterous females in the fourth groups laid in leaf blades of rice plants .in the
generation in 1961 were used as the mate- ripening period and that in rice seedlings.

A total of 486 egg groups laid in blades and

rial for experiment at natural tempera- . .

. ) . that of 711 egg groups in seedlings were ex-
tures. The results, given in Fig. 6, showed amined, respectively. Light; natural photo-
apparently that the distribution patterns periods.
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for the size of egg groups in these popula-
tions were different each other, and that
the size of egg groups in seedlings was
markedly smaller than that in blades. The
mean size of egg groups in seedlings did
not change for each of the four successive
periods (late Sept.—early Nov.), though
that in blades tended to diminish simply
as mentioned in the preceding paragraph :
Mean size of egg groups in seedlings;
1.8-1.9-»2.0-2.3
Mean size of egg groups in leaf blades;
6.1-7.0-7.8—4.4

DISCUSSION

It is recognized in several insects that
the size of egg masses is important for
survival rate (Yamazaki & Harai, 1960 ;
Lyons, 1962 ; MormMoTo & Sato, 1962 ; Camp-
BELL, 1963) and is influenced by the physi-
ological states of insects (Norris, 1950).
Likewise, it is known in many phyto-
phagous insects that the oviposition site
and the size of egg masses change as their
host plants grow.

In Auchenorrhyncha-Homoptera, Weaver
and Kine (1954) stated that the type of
oviposition site in Philaenus leucophthalmus
(L.) influences the number of eggs per
egg group and also the total number of
eggs laid. RaarTikainen (1960) reported
that both the number and the size of egg
groups in Calligypona sordidula (S.) depend
on the hardness of the stem tissue of oat
and are smaller if the tissue is stronger.
Similar phenomena are described briefly
with some other species (MuraTa & Hirano,
1929 a, b; RaatikaiNeNn & TinniLa, 1959).

As for the size of egg groups in the
brown planthopper, many workers have
-dealed with results on adults reared on
rice seedlings in Japan. That is, the
number of eggs in an egg group varies
usually from 1 to 10 with a mode of 1 or
2 (Anpo, unpublished ; Esaki & SAMEsHIMA,
1939 ; Suenaca & NakaTsuka, 1958 ; SueNaGa,
1963).

In the present investigation, it was shown
that the size of egg groups deposited in
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the tissue of leaf blades of grown-up rice
plants was remarkably larger than that in
seedlings. In leaf blades, the size of egg
groups tended to decrease as rice plants
grew older. However, the size of egg
groups in seedlings was not changeable
from the early oviposition period to the
late, under both constant environmental
conditions and natural temperature ones.
These indicate that the size of egg groups
is affected by the state of the oviposition
plant (not only directly by the hardness
of the tissue in oviposition sites and the
size of rice plants, but also indirectly by
the nutritive value to the insect), but
little influenced by temperature. It was
also observed that the size of egg groups
laid in seedlings was usually almost con-
stant, without regard to the differences
in fecundity of populations or individuals.
The range of variation in the size of egg
groups in seedlings was narrower (1--19)
than that in leaf blades (1—42). These
suggest that there are few chances to
indicate the fecundity or the physiological
state of females by examining the number
of eggs in an egg group, as far as seedlings
are used as oviposition plant. However,
the size of egg groups laid in the tissue
of larger rice plants in the field may be
useful as an indicator of the fecundity of
them. Further experiments on this point
are needed, and a statistical analysis on
fitting some mathematical frequency series
to the observed ones for the size of egg
groups will be conducted comparatively
among this and some other species.

SUMMARY -

1. The distribution pattern for the size
of egg groups laid in leaf blades and
sheaths of rice plants was generally very
skew, but that in rice seedlings was not
so skew.

2. The number of eggs in an egg group
deposited in rice seedlings was smaller
than that in the blades and sheaths.

3. There were little differences in the
size of egg groups between macropterous
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and brachypterous females.

4. Though fecundity was remarkably
influenced by temperature, the size of egg
groups was not affected as far as seedlings
were used for oviposition plant.

5. It may be difficult to know the fecun-
dity of individuals by examining the num-
ber of eggs in an egg group deposited in
rice seedlings.
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