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Comparative Studies on the Sensitivities to Nymphal Density, Photoperiod and Rice Plant
Stage in Two Strains of the Brown Planthopper, Nilaparvaia lugens STAL (Homoptera: Delphacidae).
Kyoko Iwanaca? and Sumio Tojo (Laboratory of Nematology and Entomology, Faculty of Agri-
culture, Saga University, Saga 840, Japan). Jpn. J. Appl. Ent. Zool. 32: 68-74 (1988)

Under identical rearing conditions, the individuals of the Hiroshima strain, the females of which
were predominantly brachypterous within a broad range of nymphal density, showed a shorter
nymphal period, but emerged to adults with a similar weight and shorter relative fore-wing length
against head width, compared with the individuals of the Nagasaki-I strain, the females of which
exhibited higher ratios of macropterous forms with increasing nymphal density. Both strains ex-
posed to different combinations of photoperiod (10 and 16 h) and temperature (20 and 25°C) showed
similar responses in their developmental pattern: a short day-length slightly prolonged the nymphal
period. Detailed studies on the Hiroshima strain showed the presence of a photo-sensitive period
during the adult and egg stages, but the induction of a diapause-like prolongation of a specific stage
could not be achieved regardless of the conditions to which they were exposed. The females of
the Hiroshima strain were totally brachypterous when reared on rice plants before the heading
period, but they partly exhibited macropterous forms on older plants, indicating that even highly
stable populations like those of the Hiroshima strain could migrate as macropterous forms when
fed on rice plants near the ripening stage. From these results, it was suggested that the considerable
variations in the nymphal density and wing-form relationships in N. lugens collected in Japan were
not caused by differences in the sensitivity to photoperiod, but were due to the difference in the
migratory sources.
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Fig. Effect of photoperiodic schedules on the duration

of the nymphal period in the Hiroshima strain.
The planthoppers were reared for three generations
(G1, Ge, and Gs) under the photoperiodic regime
represented on the left column at 20 or 25°C.
Diapause index A: 9% of average nymphal period
over that of the individuals of group a, which were
exposed to a 16L-8D regime for three generations,
when compared at respective generations and tem-
peratures. Initial nymphal density per vessel was
100. See Fig. 1 for others.
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Fig. 6. Effect of photoperiodic schedules on the duration
of the nymphal period in the Hiroshima strain.
The planthoppers which had been kept under a
16L-8D at 25°C regime were exposed to various
combinations of photoperiods in the adult, egg and
nymphal stages as indicated on the left column.
Diapause index A: see Fig. 5; diapause index B:
% of individuals which emerged to adults after the
longest nymphal period in group a, which were
maintained undera 16L-8Dregime, when compared
at respective temperatures. Initial nymphal density
per vessel was 100. See Fig. 1 for others.
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Fig. 7. Effect of rice plant conditions on 9%, of brachypte-
rous forms (B-form) in the Hiroshima strain. Two
hundred newly hatched nymphs were reared in a
pot (15 cm in diameter) transplanted with rice
plants at diflerent growth stages, under a 25°C and
natural photoperiodic regime. Values are averages
with standard deviations (three replicates). Day
after transplantation: 25, tillering stage; 55, ear
primordia stage; 85, ear sprouting period; 100,
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