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Summary
Studies on the Bionomics of Three Species of Planthopper,

Laodelphax striavellus _FALLEN, Sogata furcifera HORVATH
and Nilaparvata lugens STAL, especially on their Diapause.

Toshio Miyake

.-ecological characteristics of three species of planthopper, the small brown planthepper, Laodelphax

gf us FALLEN, very serious insect pest as the vector of the rice strip-disease virus, the white back
sper, Sogata furcifera HORVATH, and the brown planthopper, Nilaparvata lugens STAL, serious
sts of rice plant in Japan, were studied especially in detail on the host plant preference and the
héc:of macropterous females with relation to their migration.

¢ ental factors inducing the dispause of these insects were also studied and diapause was discussed

.tﬁ_e jife histories of these insects. The results obtained are summarized as follows.
1. The small brown planthopper

cropterous adults commonly fly into rice paddy field from ldte June to early July in Hiroshima
: ;g;:':éfter that time the planthoppers spend two generations on rice plant and from late August to
early September the macropterous adults of the third generation leave from rice paddy field. Thus, the
adults flying into and flying out paddy field are all fnacropterous, namely the oceurrence of the small
Brown planthopper in rice paddy field is started by the macropterous immigrants and comes to an end by

the macropterous emigrants.
5" The lurvac of the first generation hred on wheat and graminese weeds in spring almost emerge into

the macropterous adults (the first generation adult), which immigrate into paddy field transplanted

' the tide seedling. Most of the larvae of the second generation in paddy field emerge into brachypterous
adults in females. The greater part of larvae of the third gencration emrge into macropterous adulits again
"and emigrate out of paddy fields from late August to carly September. This is the reason that the fielid
‘_pgpulation of the planthopper decreases rapidly at that time. '

3. The appearance of ‘macropterous female of the small brown planthopper is determined by the environ-
;iieniéi factors such as the larval density and the food plants. The percentage of macropterous female increases
with the increse of the larval density. In the case of larval rearing with winter weeds, the percentage of
macropterous female becomes much higher as compared with that of the case of rearing with rice seeding.

4, T_he preference for rice plant, Oryza saiival., and winter weed or annual bluegrass, Poa anmual..
as ovipositin site was examined continuously from April to July. The results showed that from Apil to May
adult females laid more eggs on annual bluegrass than on the rice seedling, but from June the oviposition
rates on the rice seedling nicreased gradually until the percentage reached about 80 in late June.

On the other hand, during the growing season of the rice plant the rice plant and the summer weed
or barnyard grass, Panicum Crusgalli L. war. submutica MEY, were used as the plants for ovipusition, and
then the oviposition rates on rice plant decreased after the young panicle fofmation stage.

5. The small brown planthopper has a diapause in the 4th instar larva. The diapause is mainly induced
by short day length during the larval period. .

[. The white back planthopper -

1. The adult of this species immigrates into rice paddy field from late June to early July and emigrates

out of rice paddy field from late August to early September and both of the emigrent and immigrant are all
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macropterous. These are the same as observed in the small brown plaﬁthopper. The white back planthopper
also has two génerations while it lives in the paddy field.

2. The larval density and the kind of host plant have much influence on the appearance of macropterous
female. Macropterous female appears in high percentage under high population densitly. As far food plants,
the graminous weed was more effective to produce macropterous female than the rice seedling.

3. The experiments were continued during April to July on the preference of the rice plant and the
wmtcr weed or annual bluegrass for oviposition site. The ovposition rate on the rice seedling was low 1ill
earIy June but afterwards it became high with advancing the season, The period when fetnale oviposited more
eggs on the rice seedling than on the weed in the experiment on the host plant preference mentioned above
just coincided to the period at which- the macropterous adult inimigrated into padd fields, It seems that
these phenomena depend on the environmental conditions, especially on the biochemical conditions of host
plants. That is, the adult female of the white back planthopper showed highly distinct oviposition preference
for the host plants in fresh verdure than for those which appfoached'métuﬁfy. In other words, the
oviposition preference of this species was correlated with the chlorophyl content in host plants and it ;may be
assumed that the ovipositionis caused by the response to the chemical stimuli of certain amino acids.

The oviposition preference during summer and autumn is as follows: during summer the adult female
oviposited more eggs on the barnyard grass than on the rice plant, and in autumn more éggs were
deposited on the annual bluegrass than on the barnyard grass. Similar phenomenon was always obtained fsr
the planthoppers collected from Miyazaki, Hiroshima and Yamagata.

4, At the temperature of 5°C, 50% of individuals of each inster larva and adult died within 5 days
and all individuals died within 10 days.

5. The diapause of this species is induced by temperature, photoperiod, and condition of food plant.

The adult which emerged from the larva reared with weeds such as barsyard grass and annual bluegrass

.under the photoperiod of 10 hours iHlumination and the Jow temperature of 17° C, laid d1apausmg eggs Of

all factors mentioned above the ternperature was the most effective.

. The brown planthopper

1. Macropterous adult of this species immigrates into rice paddy f1eld durmg the penod from late June
to early July, and afterwards the planthopper spends three generation on the rice plants and emergcd ma-
cropterous adults fly out of rice paddy field from late September to early October, The 1mm1gratmg and
emigrating adulte were all macropterous as well as those of the small brown planthoppcr and the white
back planthopper.

%, The environmental conditions i. e., the larval density, the kind of host plants and the sfage of host
plant during the larval stage gave much influence on the appearanée of the dimorphism on wiﬁg-form.
High population density and weeds as host plant were the main factors on the appearance of macropterous
females. In the case of rearing with leaf sheath of rice plant throughout the growing season of the rice,
the percentage of macropterous females was high when larvae were reated on the leaf sheath after the
young panicle formation stage and it became higher with the ripeniﬁg of the rice plant.

3. The oviposition preference for the rice plant and winter weed or annual bluegrass during spring was
shown as tullows: the percentage of oviposition on rice plant was about 90 in early July though it becsme
very low till early June. Macropterous adult of the brown planthopper immigrated into paddy fields from
late June to early July when the adult female oviposited more eggs on the rice plant than on annual
bluegrass.

4. Inautumn the oviposition behavior of adult female changed extremely according te the environmental
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cénditions under which the planthoppers were reared. The adult female emerged from the larva which

_reared on leaf sheath of the rice plant after heading and under high population density laid more eggs on
; ‘.weed while those which resulted from the rearing on the rice seedling laid more eggs on rice seedling.
“-From these facts it was recognized that there were differences in the oviposition behavior between two types

"of adult resulted from different rearings. The author termed the former the migratory form and the lat—

ér the normal form. In autumn the migratory female shows strong host plant preference for winter weed
or annual bIluegrass Thus, it can be concluded that the host plant alternation is seen in the life cycle of
this species.

5. Exposre to low temperature of 5°C for 3 days gave about 50% of dead individuals in each instar

: df larya and adult.

6. The eges destined to diapause were deposited by the adult or the migratory female resulted from
the rearing on leaf sheath of the rice plant after heading and under high larval density, low temperature
and short day length, The population density and the temperature were most important of all factors
inducing dlapausc The brown planthopper is conspicuocusly different in its responce to temperature and
photoperiod from many other insects. For the induction of diapause for the brown planthopper 1t is
necessary to'grow under the low temperature of 17°C and the short day photoperiod of 10 hours. These

temperaturé and day length are the minimum in their value measured by many investigators.
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