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ABSTRACT

The authors reared the ash-gray leaf bug, Piesma maculate in the growth cabinet controlled as tempera-
ture groups of 15, 20, 25, 30, 35,40°C under condition of photoperiod 16L : 8D, light intensity 5104240 lux,
relative humidity 65+3%, and analyzed the effects of temperature on the development of the insect. The
results are summarized as follows :

There are highly significant differences between the developmental periods for the temperature groups,
and between the developmental periods for the developmental stages. The egg in the temperature of 15 and
40°C was hatched, but the ecdysis was impossible. The thermal threshold was 12.34°C and the upper
lethal temperature 40.39°C, The total developmental periods of egg to adult in the temperature of 20,
25,30 and 35°C are 40.52, 22.37, 15.91 and 13.00 days, respectively. That is, the developmental period was
decreased, as the temperature was increased. In the developmental period for the developmental stages, the
developmental period of egg stage was longer than that of any stage except the fifth larva stage. And there
was not significant differences between the developmental periods for the other developmental stages. In
the developmental period for the temperature, that of 20°C was longer than that of 25, 30 and 35°C, and that
of 25°C was longer than that of 35°C, But there was not significant differences between the developmental
periods for the other temperature group. The rate of hatch at 20°C is the greatest value as 90%, and the
rates of 25, 30 and 35°C are 79, 79 and 67%, respectively. That is, the rate of hatch was decreased, as the
temperature was increased. The mortality in the temperature of 35°C is the greatest value as §8%, and
those of 30, 25 and 20°C are 59, 59 and 419%, respectively. That is, the mortality was increased, as the
iemperature was increased. There was not significant differences between the developmental period of

ferrale and male.
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Table 1. Developmental periods(in days) of egg and five larval stages and total developmental periods(in

days) for each temperature

\S Feg Larval stage Total No.*
°C 1st 2nd 3rd 4th 5th
15 29.49+2.82 - - - — — — 8
20 13.43:0.96 5.65+0.76 4.51+0.73 4,7810.74 5.39+0. 83 7.89+0.71 40.52 70
25 6.2310.70 3.174+0.70 2.4540.57 2.49+0.80 3.16+0.86 4,.8541.00 22.37 45
30 4.44-+0.76 2.18740.38 1.784:0.62 1.92+40.30 2.20%0.36 3.3640.52 15.91 34
35 3.54+0.38 1.74£0.46 1.45+0.50 1.64+0.42 1.8410.50 2.7710.48 13.00 25
40 3.2040.33 - — - — - — 2

* Individuals used in calculation for the period, °C: Temperature,
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Fig. 2. Change of total developmental period for

varjous temperature and inference of the-

rmal threshold and upper lethal temperature

in Piesma maculata.

D: Developmental period(in days), 1/D:
Developmental velocity

1: Change pattern of total developmental
period

2: Linear regression for inference of upper
lethal temperature(dotted line)

3: Linear regression for inference of the-
rmal threshold(dotted line)
T: Temperature in °C,
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Fig. 3. The relation between the developmental
period(in days) and the temperature for
each developmental stage in Piesma macu-
lata.

E: Egg, 1 to 5: First instar to fifth instar, :
T: Temperature(°C)



Table 2. Egg numbers reared and survival individuals through the 1st instar larva to adult for various

temperature in Piesma maculata

N S Egg Larval Stages

°c 1st 2nd 3rd 4th 5th Adult
15 106 8 — - — - —
20 117 105 81 74 71 71 70
25 110 87 70 62 58 51 45
30 72 57* 47* 42% 38* 35% 30*
35 78 52 47 44 38 35 25
40 75 2 - - - — —_

* estimated value
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Fig. 4. Developmental period(in day) in develo-
pmental stages for each temperature.
D: Day, E: Egg, 1 to 5: First instar to
fifth instar
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Fig. 5. The survivorship curve of Piesma maculata
in various temperature.
N: Survival individual
E: Egg
A: Adult
1 to 5: First to fifth instar larvae
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