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Vertical Distribution and Position of Rice Planthoppers on the Host Rice Plant (Homoptera:
Delphacidae). Hiroaki Nopa (Shimane Agricultural Experiment Station, Izumo, Shimane 693,
Japan). Jpn. J. Appl. Ent. Zool. 31: 156-161 (1987)

Factors which control the vertical distribution and position of rice planthoppers, Nilaparvata
lugens, Sogatella furcifera and Laodelphax striatellus, on rice plants have been studied to determine why
N. lugens tend to gather in the lower part of the stem (leaf sheath) of rice plants and why the rice
planthoppers settle on rice plants with their head upward. Release of planthoppers on rice plants
revealed that N. lugens preferred the lower part of the stem, and that few of them climbed the stem
whereas many of them came down from the leaves to the stem. The reasons why N. lugens attack
the lower part of the stem can be explained in terms of preference to or sedentariness on it and of
downward movement of the planthopper. As for the position of the planthoppers on the rice plant,
three factors appear to be associated with the upward position. First, the insects settled on the rice
stem with their head oriented to the same direction as the vertical axis of the rice plant. Second,
the upward position appeared to be safer than the downward position for planthoppers to support

the body weight with their legs. Third, the planthoppers oriented themselves to the light, which

comes from above in the field.
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Fig. 1. Vertical distribution of planthoppers on a rice
plant. A: release at the bottom of the stem, B:
release on upper leaf, C: release at the bottom of
the stem of inverted rice plant, D: release on
upper leaf of inverted rice plant. Vertical lines
correspond to scales of 10 cm from the bottom of
the stem. Horizontal lines show the percentages of
insects. Release sites are indicated by an arrow.
Total numbers of insects observed in two duplica-
tions are designated by n. They were observed
26 hr (A) or 15~16 hr (B-D) after the release.
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Fig. 2. Distribution of N. lugens on rice plants laid flat.
Observation 15-16 hr after the release.
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Fig. 3. Vertical distribution of planthoppers on a cut
rice plant placed in a measuring cylinder. The
cut rice plants were placed in a 500-m/ measuring
cylinder and water was poured to the level of
250 ml. Ten nymphs were placed on the water
surface and insects on the plant were observed at
I min, 1.5 hr, and 18 hr after the release.

15 min 5.5hr 16.5 hr
N lugens
3
wo?
<300
P I T == I —1
2 S fu:(l]uu
20004+ E gj
o
= 400
%’ 300 =
;\: 200 P . -
0 100 Vs 0 100”4: 0 1007

Fig. 4. Movement of planthoppers after the lowering of
the water level in a measuring cylinder. Insects
were first inoculated on the rice plant at the level
between 400 and 500, and the water was removed
from the 400 m! level to the 200 m! mark. They
were observed three times; 15 min, 5.5 hr, and
16.5 hr after water removal.
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Fig. 5. Left-and-right orientation of planthoppers in
relation to the ascending and descending direction
of rice plant. A cut rice plant in a glass tube was
laid flat to the left (A) and to the right (B) near
a window to allow light to penetrate into the tubes
laterally. Symbols: white area, direction similar
to that of the rice plant; black area, opposite direc-
tion; dots, others.
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Fig. 6. Up-and-down orientation of planthoppers to the
light from the top (A) or from the bottom (B).
Insects were exposed to a light source provided
by a fluorescent lamp. Symbols: white area, up;
black area, down; dots, others.
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Fig. 7. Schematic diagram illustrating why N. lugens
gather in the lower part of the rice stem. 1. N.
lugens do not climb. 2. N. lugens come down
from the leaves to the lower stem. 3. When N.

lugens fall on the water surface, they climb up to the
lowest part of the stem. 4. Some of the N. lugens
individuals falling on the water surface may escape
to other hills of rice plants, but they seem to settle

in the lowest part of the stem. 5. N. lugens, unlike

S. furcifera, do not actively move from hill to hill in
rice plants.
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