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Seasonal Prevalence of Ovarian Development in Macropterous Females of Whitebacked
Planthopper, Sogatella furcifera (HorRVATH) (Hemiptera : Delphacidae) in Paddy Fields. Masaya
MaTtsumura? (Hokuriku National Agricultural Experiment Station, Joetsu, Niigata 94301, Japan). jpn.
J. Appl. Entomol. Zool. 41 : 75-82 (1997)

The seasonal ovarian development in macropterous females of the Whitebacked Planthopper,
Sogatella furcifera was observed in paddy fields in 1990, 1992, and 1993. Very few first-generation
macropters developed ovaries and emigrated from the field in 1990. By contrast, a fraction (5% to 30%)
of first-generation macropters did not emigrate but had complete eggs in most ovarioles in 1992 and 1993.
Second-generation nymphal density was high in these two years. Analysis of synoptic weather conditions
associated with peak catches in light traps showed that non-migratory first-generation macropters contrib-
uted to the second-generation occurrence in 1992. A laboratory experiment showed that ovarian devel-
opment in macropters is delayed when rearing densities are high, suggesting that crowding is an important
factor in determining ovarian development of macropters. However, in paddy fields, there was no
noticeable relationship between adult density and ovarian development in first-generation macropters.
The effects of other factors on ovarian development such as the growth stage of rice plants should be
clarified in the future.
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Fig. 1. Seasonal population trends of adults (solid line) and 3rd-5th instar nymphs (broken linc) of S. furcifera in paddy

field transplanted in late June.
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Table 1. Population density (number per hill) of adults and
nymphs (3rd-5th instar) for each generation

GO Gl G2

Year

Adults Nymphs  Adults Nymphs  Adults
1990 11.2 226.4 67.5 1.5 2.6
1992 0.7 34.1 7.0 8.0 2.1
1993 3.3 156.5 32.7 11.9 3.8

GO0, G1, and G2 indicate the initial, first, and second genera-
tion, respectively. Generation boundaries and population den-

sity for each successive generation are calculated based on
Kuno’s (1968) method.
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Table 2. Relationship between peak density of 1st generation and densities at 1 and 2 weeks after peak

One week after Ist

Two weeks after 1st

Peak of 1st gencration

generation peak generation peak

No. adults No. adults No. adults
Date per hill (4) per hill (B) B/4 per hill (C) /4
14 August 1990 116.0 91.2 0.183 3.7 0.032
11 August 1992 12.9 8.8 0.678 2.9 0.227
12 August 1993 84.5 46.6 0.551 19.0 0.225

NI | -El ectronic Library Service



Japanese Soci ety of Applied Entonol ogy and Zool ogy

78 & E &

Table 3. Daily catches of S. furcifera by light traps at three localities in Niigata Prefecture, Japan

1990 1992 1993
Date
Joctsul Nagaoka? Sado? Joetsu Nagaoka Sado Joctsu Nagaoka Sado
11 August 44 0 3 0 0 0 0 0 0
12 60 4 1 0 0 1 5 0 0
13 19 4 2 9 12 15 2 12 0
14 17 11 81 1 1 0 3 1 0
15 21 0 106 1 14 0 7 14 0
16 26 14 27 0 14 0 3 14 1
17 63 58 34 2 26 0 39 26 0
18 48 8 2 0 9 0 66 9 0
19 37 2 22 0 —4 0 81 — 98
20 6 3 11 0 — 0 2 — 3
21 2 2 14 1 13 0 2 13 2
22 2 0 14 4 3 0 1 3 2
23 5 2 0 2 3 0 1 3 0
24 38 0 3 4 2 0 1 2 0
25 16 0 1 1 0 0 11 0 0

1) Joctsu: 37°07°N, 138°16’E.
2) Nagaoka: 37°26'N, 138°52'E.
3) Sado: 38°01'N, 138°22°E.

4) Not observed.
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Fig. 3. Scasonal trend in ovarian development in macropterous females. Numbers indicate ovarian development
scores based on IwaNaca and Tojo (1986) : score 0, stage before vitellogenesis; score 1, ovarioles enlarged
and vitellogenesis started in about 30% of odcytes; score 2, vitellogenesis completed in 60% of oocytes and
some formed chorion; score 3, complete eggs in most ovarioles.
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Fig. 4. Effcct of crowding on ovarian development, Ma-
cropterous females were reared at 1, 2, 4 and 8 females
per glass tube (2-cm diameter, 17-cm long) with rice
scedlings. Sce the caption for Fig. 3.
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