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Seasonal occurrence of the larval movement to the ground surface and effects of environmental factors on the

movement of the soybean pod borer Leguminivora glycinivorella
The soybean pod borer, Leguminivora glycinivorella (Matsumura) (Lepidoptera: Tortricidae), is a major
soybean pest in the northern part of Japan. Though this species has summer diapause in which pupation is inhibited
by long daylength, overwintering larvae make cocoons underground. To clarify the timing of larval movement to
the ground surface and effect of environmental factors on the movement, larvae were collected using sandbag-traps
in Joetsu city from 2016 to 2020. The sandbag-trap is a net bag containing a thin layer of planting soil. Larvae were
captured by the trap placed on the ground surface when they moved from underground to the surface. The collected
larvae were reared individually until emergence under 25°C constant temperature with 14L10D photoperiod. The
collection of moved larvae began from April or May, though the number of collected larvae was small until July. It
peaked from mid-July to early August. The peak timing was delayed under high temperature or low soil moisture
condition. The duration of rearing from the day of collection to emergence decreased gradually from July to mid-
August. Our results indicate that larvae develop gradually even during summer diapause and they reach the stage

from mid-July for pupation and move to the ground surface at suitable temperature or soil moisture condition.
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Fig. 1 Rectangular sandbag trap (A) and a circle sandbag trap (B)
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Fig. 2 Seasonal occurrence of the larvae moving to the ground surface.

One or two collection methods using sandbag traps were used to gather the
larvae that moved to the ground surface each year. Solid circle: rectangular
sandbag traps were set on the continuous planting soybean field. Solid
triangle: the soil gathered from the continuous planting soybean field was
placed in a Wagner pot, and a circle sandbag trap was set on top of the soil.
Solid square: a circle sandbag trap was set on the soil in which larvae were
released (4 cm depth), and the soil moisture was kept under natural
conditions. Open square: a circle sandbag trap was set on the soil in which
larvae were released, and the soil moisture was maintained at a high level.
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Fig. 3 Daily average soil moisture condition (lower figure) and soil temperature (upper figure)

during the experiment in 2019 and 2020.

Open square: the soil moisture was maintained at a high level. Solid square: the soil moisture was kept
under natural conditions; no data were obtained after 15 August in 2020. Solid circles: daily average air
temperature (C) or precipitation (mm), which were obtained from the meteorological station of NARO.
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Fig. 4 Changes in the number of emerged adults under a rearing condition, 25°C constant
temperature with 14L.10D photoperiod.

Larvae were reared from the day of collection by sandbag traps. Graphs in 2017, 2018 are not
shown because emerged adults were few. The meaning of the symbols is the same as in Fig. 2.
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Fig. 5 Duration of rearing from the day of collection by sandbag traps to emergence (A) and
emergence date (B) under 25°C constant temperature with 14L.10D photoperiod.
Open circles, open diamonds, open triangles and open squares represent the data from 2016, 2018, 2019 and
2020, respectively (n=91, 3, 131, 154). No data were obtained from the rearing experiment in 2017. The
regression line ( +95%Cl) in A and B was drawn from the extracted and summarized three years data of
duration from July 1st to August 19th, which is indicated by a double arrow line.
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