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Table 1 The occurrence of Megabiston pluomsaria adults in the tea field at the Tea Industry Research Division, Uji, Kyoto Prefecture
in 2015 and 2016
November
Year Sex Total
1 23 456 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
s O 00 000 00 0 0 0 0 0 0 0 1 0 1 0 0 0 12
2 00 000 00 0 0 0 0 0 0 1 33 0 3 5 0 0 42
g O 00 0 0 00 1 0 1 1 2 0 1 0 00 0 0 1 0 O 1 0 0 9
2 00 0 0000 0 0 0 3 0 0 0 0 2 01 0 0 0 0 0 0 0 6
December
Year Sex Total
1 2 3 456 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
s O 0010000000 00000 000O0D000O0D0000O0 00 0 1
¢ 4100000000 00 00 1 0 00 0O OO0 0 OO0 0 0O 0 0 &
wgg ¢ 0000000000 000 O0O0O0O0O0O0DO0O0O0O0O00O0D0O0 D000 0
¢ 0000000000 O0O0O OO0 OO OOOUO OO OOOOO D0 0 O0 0 0 ©

- : Not surveyed
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Table 3 The duration of larval development (days) of Megabiston plumosaria at five temperatures under 14L:

condition (Mean +SD)

Table 2 Records of Megabiston plumosaria larvae
collected in the tea field in Uji, Kyoto in 2018

Larval instar
Date = o p o o Total No.
March 19 1 1
2% 19 20
30 16 20
April 2 12 2l
10 15 30
12 3 22 5 30
17 23 1 34
20 1 18 22 42
2 7037 46
May 4 1 5 5
295
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Figure 1 Larval developmental period (x) and developmental rate (e)
of Megabiston plumosaria at five temperatures

10D

Temperature (°C)

Larval stage
15.0 17.5 20.0 225 25.0
1% instar 94 +19 (32 7.4 +0.8 (60) 7.2 +1.6 (57) 4.6 +0.7 (55) 4.2 +0.4 (56)
2" instar 7.0+14 (32 48 +1.1 (60) 51+11 (57) 3.2 0.4 (55) 2.6 0.7 (56)
3 instar 6.6 t1.1 (32) 52 +1.1 (60) 46 £1.1 (57) 2.9 +0.8 (55) 23 0.7 (54)
4™ instar 8.0+1.0 (32 6.1 +1.1 (60) 52 0.9 (57) 3.6 +0.7 (55) 3.0 £0.6 (54)
5" instar 181 +1.2 (32) 129+1.1 (60) 124 +1.9 (52) 8.4 1.2 (55) 89115 (54
Pre-pupae 10.3 £1.2 (32) 74 1.1 (59) 55 1.4 (50) 45 +0.7 (55) 3.8 +0.8 (52)
Total 59.2 2.0 (32) 43865 (59) 39.9+40 (50) 27.1+13 (55) 24719 (52)

Number in parentheses indicates individuals examined
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AN BRI B E0RE N T G H2001) o A RIOFE
BECTF XY= F L7 O ARL, fEEIR CTHHT vHT
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Table 4 The width (mm) of larval head capsule and frontoclypeal piece of Megabiston plumosaria

Head capsule Frontoclypeal piece Ratio
Larval stage n
Mean SD  Growth rate Mean SD  Growthrate  (Head capsule)

1tinstar 30 0.41 £0.01 - 0.17 £0.01 2.38
2" instar 30 0.72 £0.06 174 0.30 £0.03 171 242
3 instar 30 1.18 £0.09 1.63 0.51 £0.05 1.70 2.32
4" instar 30 1.94 +0.13 1.65 0.84 +0.07 1.66 2.31
5" instar 75 - - 1.46 +0.08 1.74 -

Table 5 The weight (mg) of pupae of Megabiston plumosaria in rearing at five temperatures (Mean £SD)

Temperature (°C)

Sex - -
15 175

20.0

25" 25"

& 4088 +415 (17) 4016 +55.7 (34)
Q 4743 #615 (15) 5144 563 (25)

3765 +70.9 (18)
402.7 +82.7 (32)

489.3 £70.0 (33) 4613 +54.9 (30)
607.4 £769 (22) 5757 +70.1 (22)

*: p<0.01, Student ¢ test

Number in parentheses indicates individuals examined

Table 6 The number of individuals and sex ratio of
Megabiston plumosaria in rearing at five

temperatures
Temperature (C)
Sex Total
150 175 200 225 250
J 17 34 18 33 30 132
L 15 25 32 22 22 116

Sexratio (%) 047 042 064 040 042 047

Table 7 The amount (mg) of leaf consumption and dried feces

by larvae of Megabiston plumosaria (Mean £SD)

Larval stage n  Leaf consumption” Dried feces ~
3% instar 15 146.0 £37.1 135 453

4™ instar 15 528.9 £82.3 55.8 £11.2
5" instar 15 5665.1 +£989.0 727.3 £88.9

*: p<0.01, Bartlett's test
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Figure 2 Megabiston plumosaria
A: 1*t and 3" instar larvae, indicated by arrows, B: 5% instar larva, C: Oviposition, D: Egg masses

(Arrow), E: Eggs, F: Pupa, G: Head capsule of larva (a: Width of head capsule, b: Width of
frontoclypeal piece) , H: Pre-pupa and pupal chamber
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Life cycle, larval developmental rate and food consumption of
Megabiston plumosaria (Lepidoptera, Geometridae) in Kyoto,
with remarks on its potential injury to tea plant

Koji YAMASHITA, Yutaka YOSHIYASU

Summary

We investigated the occurrence, larval developmental rate and leaf consumption of Megabiston plumosaria in the southern part
of Kyoto Prefecture and discussed the factors that cause economic damages, exclusively in Kyoto. Visual counting in the tea field
(Tea Industry Research Division, Kyoto Prefectural Agriculture, Forestry and Fisheries Technology Center; Uji, Kyoto) recorded
76 individuals (including 54 females) in two years (Table 1). Egg masses were found in the gaps of tied cheesecloths (Fig. 2D).
During the period of 5 years (2014-2018), the 1 instar larvae appeared for the first time in the year between March 19" and 24",
The 5" instar larvae appeared around late April to early-May (Table 2). The pupae were found in accumulated organicmatter such
as branch debris below the tea tree canopy, at a depth of about 5 cm (Fig. 2F).

The relationship between temperature and developmental rate (Fig. 1) was calculated from the duration of larval development
(Table 3) and the developmental zero and the effective accumulated temperature were 8.5 °C and 316.7 day-degrees, respectively.
The amount of leaf consumption by 4" instar larvae and 5% (last) instar larvae were 3.6 times and 38.8 times, respectively, greater
than those of 3™ instar larvae. Similarly, the dried fecal weight of 4" instar larvae and 5" instar larvae were 4.1 times and 53.9
times, respectively, greater than those of 3™ instar larvae (Table 7). The total amount of new leaves consumed by one 5" instar
larva was approximately 5.7 g.

The results of the life cycle and larval developmental rate of M. plumosaria in this study were generally consistent with those
of a study previously conducted in Shizuoka Prefecture. Shading cultivation is a method commonly practiced in the southern part
of Kyoto Prefecture and the harvesting time of new shoots is later compared to other regions where tea trees are cultivated without
sunshade. For this reason, together with the effects of reduced use of pesticides, economic damages become apparent when the
harvesting time of new shoots and the occurrence of 5" instar larvae coincide. Therefore, depending on the cultivation method and
the harvesting time, M. plumosaria can be considered a potential pest, capable of inflicting economic damages.
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