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Morphological Characteristics and Effects of Temperature on the Development
of Piezodorus hybneri (Gmelin) (Hemiptera: Pentatomidae) on Soybean

Chae-Hoon Paik*, Geon-Hwi Lee', Man-Young Choi, Hong Yul Seo and Jae Duk Kim
Honam Agriculural Research Institute, NICS, RDA, Iksan 570-080, Republic of Korea
lYeong‘nam Agricultural Research Institute, NICS, RDA, Milyang 627-130, Republic of Korea

ABSTRACT : This study was conducted to investigate morphological characteristics and effects of
temperature on the development of Piezodorus hybneri on soybean. The unibanded stink bug, Piezodorus
hybneri, is a serious insect pest in soybean fields giving damage to seeds in pod and leaves of soybean
lowering both quality and yield. Eggs were spherical and laid in two raws on the leaves and pods of
soybean plants. Body lengths of females and males were 9.8 mm and 8.7 mm, respectively. Egg hatch
rates were better in higher temperature within the range of examined temperatures, which ranged in
81.2~93.2 %. The development periods of eggs at the temperatures of 20, 25, 30 and 35C were 10.7,
5.0, 4.0, and 3.0 days, respectively. Mean developmental periods of 1st, 2nd, 3rd, 4th and 5th nymphs
at 25C were 3.2, 3.4, 3.4, 33 and 5.9 days, respectively. Development threshold and effective
accumulative temperature were 13.3C and 65.5 DD (day degree) for egg stage, 9.9C and 322.8 DD
for nymph stage, 10.7°C and 386.4 DD from egg to adult, respectively. Oviposition began from 10 days
after emergence at 25, and the longevity of female and male were 52.5 and 38.2 days, respectively.
Total number of eggs and egg masses laid by a female at 25C were 496 and 21.3, respectively. The
longevity of adult female was shortened with increasing temperature, whereas the total numbers of eggs
laid by a female were decreased.

KEY WORDS : Piezodorus hybneri, Unibanded stink bug, Soybean, Morphological characteristics, Development
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Table 1. Sizes of egg, nymph and adult of P. hybneri
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Stages Body size (mm)

Length(Mean+SD)' Range Width (Mean+SD) Range

Egg 0.8+0.02 0.7~0.8 0.5+0.02, 0.4+0.02 04~05
1st 1.1+0.13 0.8~1.2 0.8+0.07 0.7~0.9
2nd 1.6+0.08 1.5~1.8 1.3+£0.08 1.1~1.4

Nymph 3rd 4.2+0.61 37~4.6 3.2+0.35 3.0~35
4th 6.8+0.66 é.l ~73 4.8£0.08 4.8~49

Sth 7.9+0.17 7.6~8.0 5.1£0.20 4.9~-53

Adult Female 9.8+0.32 93~10.2 5.8+0.21 54~62
Male 8.71£0.52 7.4~9.8 5.2+0.19 49~55

Means of 30 individuals

(d

©
Fig. 1. Feature of each stage of P. hybneri (a: egg, b: hatching nymph, c: 4th nymph, d: mating adult, e: adult male, f: adult female).
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Table 2. Hatchability and egg period of P. hybneri at different temperatures

Temp. (C) No. of eggs tested Hatchability (%) Egg period (days)’ Range
20 85 81.2 10.7+0.44d 10.0~11.0
25 74 87.8 5.0£0.00c 5
30 88 93.2 4.0+0.00b 4
35 86 81.6 3.0+0.00a 3

a Means followed by the same letters are not significantly different (P=0.05; DMRT)

Table 3. Developmental periods of nymphs of P. hybneri at the different temperatures under 60+5% RH and 16L:8D photoperiod

Temp. No. of Developmental periods of nyraphs (days)*

(C)  Individuals tested st 2nd 3rd 4th 5th Total
20 31 5.0+£0.43c 7.0+0.79d 5.8+0.33d 6.5+£0.51d 11.9+0.75d 36.2+0.94d
25 42 3.2+0.50b 3.4%0.13c 3.4+0.52c 3.3+0.32¢ 5.9+0.47c 19.2+0.68c
30 48 2.0+0.00a 2.8+0.39b 2.8+0.33b 2.9+0.23b 4.8+0.39b 15.3+0.67b
35 24 1.9+0.01a 2.5+0.60a 2.4+0.50a 2.6+0.51a 3.8£0.43a 13.2+1.04a

a Means followed by the same letters are not significantly different (P=0.05; DMRT)

Table 4. Threshold temperature of development (DT) and total effective temperature (ET) for ¢gg, nymphs, and egg-nymph of P. hybneri

Life stage Regression equation (r’)* DT () ET (DD)
Egg Y=0.0154X-0.2041 (’=0.99) 13.3 65.5
Nymph Y=0.0031X-0.0311 (1"=0.98) 9.9 322.8
Egg-nymph Y=0.0026X-0.0281 (+*=0.98) 10.7 386.4

a Y=aX+b, where Y is the rate of development (1/days), and X is the temperature.
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