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Fluctuations and Factors Affecting the Wing-Form Ratio of the Brown Planthopper, Nilaparvata lugens Stél in Rice
Fields. Shin-ichirou Syobu, Hatsuko Mikuriya, Junichirou Yamaguchi, Masafumi Matsuzaki (Saga Prefectural Agri-
culture Research Center, Kawasoe, Saga 840-2205, Japan) and Masaya Matsumura (National Agricultural Research
Center for Kyushu Okinawa Region, Nishigoshi, Kumamoto 861-1192, Japan). Jpn. J Appl. Entomol. Zool. 46:
135-143 (2002)

Abstract: Fluctuations in the wing-form ratio of the brown planthopper (BPH), Nilaparvata lugens, were examined
by collecting fifth-instar nymphs from rice fields. Two peaks of brachypterous females were observed at 40-50 days
after transplanting (DAT) and 75-85 DAT (5 days before heading—10 days after heading). After 75-85 DAT, the per-
centage of brachypterous females decreased with an increase in BPH density. However, the BPH density was still low
after 40-50 DAT when the first decrease in the percentage of brachypterous females occurred. Thus, not only popula-
tion density of BPH, but also the rice plant stage seems to affect the fluctuations in female wing-form ratio. The SPAD
readings of rice leaf, which are associated with leaf nitrogen content, fluctuated with rice plant stage and showed two
peaks at 30—50 DAT and 65-80 DAT. The fluctuation pattern of the SPAD readings was similar to that of the percentage
of brachypterous females. This suggests that the percentage of brachypterous females fluctuated in accordance with a

decrease in nitrogen content of rice plants.

Key words: Brown planthopper, wing-form, fifth-instar nymph, density of the BPH, rice plant stage
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Table 1.

Vegetative period of each rice variety in the experimental fields

Year Variety (maturity) Transplanting date Heading date
1990 Yokaminori (medium heading) 18 June 27 Aug.
1991 Hinohikari (medium heading) 19 June 29 Aug.
1992 Reiho (late heading) 18 June 5 Sept.
1993 (field A) Hinohikari (medium heading) 7 June 30 Aug.
1993 (field B) Reiho (late heading) 24 June 11 Sept.
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Fig. 1. Daily light trap catches of the brown planthopper (BPH)
at Ureshino, Saga for the period from 1 June to 31 July in
1990-1993.
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Fig. 2. Seasonal fluctuations in population density and percentage of the brachypterous form of the brown planthopper (BPH) in
1990. (a) BPH density per hill. O: nymphs, @: adults. (b) Percentage of brachypterous form. A: males, A: females. Horizontal
bars at the upper part of figure (a) indicate the first (I), second (II) and third (III) generation periods.
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Fig. 3. Seasonal fluctuations in (a) leaf color, (b) population density and (c) percentage of the brachypterous form of BPH in 1991.
Leaf color was measured with a chlorophyll meter, SPAD-501 (MINOLTA). See the caption of Fig. 2 for further explanation.
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