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The Development and Oviposition of Bean Bug, Riptortus clavatus
Thunberg (Hemiptera: Alydidae) at Temperature Conditions

Soon-Do Bae*, Hyun-Ju Kim, Chung Gyoo Park', Geon-Hwi Lee and Sung-Tae Park

Nat. Yeongnam Agricul. Expt. Station, RDA, Milyang 627-130, Korea
'Institute of Agriculture and Life Science, Gyeongsang National Univ. Jinju, 660-701, Korea

ABSTRACT : This study was conducted to determine the effect of temperatures on the egg and nymphal
development, adult longevity and oviposition of bean bug, Riptortus clavatus Thunberg, using Saealkong
seed as food sources in fibrous nylon-tube at four different temperatures (20, 24, 28 and 32°C). Hatc-
hability showed the highest value of 100% at 28°C and decreased with increasing temperature. Egg
duration ranged from 7 days at 32°C to 16.7 days at 20°C. Instar duration was longer with increasing
instar stage. Nymphal duration was 38 days at 207C, 30 days at 24°C, 23 days at 28°C, and 18 days
at 32°C. Emergence rates to adult were 16, 41, 72 and 68% at 20, 24, 28 and 32 C, respectively. Female
adult longevity ranged from a minimum 20 days at 20C to a maximum 63 days at 28°C, while the
longevity of male ranged from 19 days at 207C to 60 days at 28 C. Preoviposition duration was shorter
with increasing temperature and ranged from 11 days at 20°C to 5 days at 32°C. Total number of eggs
laid per female ranged from a minimum 21 eggs at 207C to a maximum 67 eggs at 28 C. Consequently,
the estimated lower threshold tempeatures of each developmental stage were 10.3°C for egg, and 9.3,
12.7, 10.0, 11.0 and 8.7 for the lst, 2nd, 3rd, 4th and 5th instar, respectively.
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Eoheriv s gl = A A= = A5 (Hemiptera) 5.2
2|3} (Alydidae)ol) &351m, =, Y& 2 oint
oful AR = 20 2 (Ito, 1982; Bae et al., 2004b),
A Fe] T/ B Fpel 7P 24 vl = =
Al spiz 2deld 9tk (Chung et al., 1995; Lee et
al., 1997, Kang er al., 2003; Lee et al., 2004).

1990 dt) Eu7kA) ZA BAIE A ¥ =d4A 7T 5
7o) Fekrth 94 FAL A E /MR 2T EF
o 1415 7] AlFEE AL 19903t FukREE) &
9Jt} (Kang et al., 2003; Bae et al., 2004b; Lee et al.,
2004). Tdel] =HAF DA ko] ool wis) AA
Z7ValA | o] -2 A& A9 F glou), A H L
2 A A 9 Qe Al WekrE 1 floltal
Zsta ok &, ANEX], HAg g AL o
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4 Atk w3 AT 8 FPoE g FAEA
%7} So| AF-23}el o] =UA R 45& A
9 A5 LA R 2B FEg ohdE 71
B2 28AF S0 §2317 Aoz A (Bae
et al., 2004b; Lee et al., 2004).
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L, A9, 929 Fo FHEE, 93 R A 59
I, 8 2 3 5o s AES §  UA (Koba-
yashi, 1954; Kamano, 1978; Kadosawa & Santa, 1981;
Tto, 1982; Kikuchi & Kobayashi, 1986; Chung et al,
1995; Bae et al., 2004b; Lee et al., 2004), =#|of|A] B
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1978). 71 ¥to] Z-E-& o]FAJo] 7}t B A o] JAH
QA 71FRY 4SS Ao AN,

Evhafv) s = d A7t oA Aok A7) Wl
Az 49 FeF o FH e = A E2 5
JtdS MFste] 78S G55 HA s SEst
o7t gt FERN Adste BAHRA S Al
31} (Numata & Hidaka, 1982; Numata, 1990; Kobayashi
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Table 1. Hatchability and egg duration of Riptortus clavatus at various temperatures

Temp. (TC) Eggs (No.) used Hatchability (%) Egg duration (mean+SD, days)
20 42 35.7(15)" 16.7+0.6a"
24 53 98.1(52) 10.1+0.6b
28 67 100.0(67) 8.7+0.6¢
32 78 92.3(72) 7.0+0.7d

' Values in the parentheses are the number of insects hatched.

* Means followed by the same letter are not significantly different (P=0.05; DMRT).
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Table 2. Nymphal development of R clavatus at various temperatures

Temp. Instar duration (mean+SD, days) Nymphal duration
() 1t 2nd 3rd 4th 5th (mean+SD, days)
20 3.5+0.6(160)a" 7.3+0.8(138)a 8.3+x1.0(112)a 9.220.8(55)a 10.1+0.8(25)a 37.8+1.5(25)a
24 2.9+0.6(160)b 5.4+0.7(158)b 6.1£0.7(123)b 7.6£0.9(95)b §.1£0.8(65)b 30.4£1.3(65)b
28 2.4+0.5(160)c 4.0+0.7(160)c 4.8+0.6(150)c 5.4+0.6(130)c 6.6+0.5(115)c 23.3+0.9(115)c
32 1.7+0.4(160)d 2.9+0.6(160)d 3.8+0.6(147)d 4.2+0.6(125)d 5.0+0.5(108)d 17.8+1.0(108)d

3 Values in the parentheses are the number of insects observed.
! Means followed by the same letter are not significantly different (P=0.05; DMRT).
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Fig. 1. Accumulated nymphal moratlity of R clavatus at various

temperatures.
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Table 3. Adult longevity and total number of eggs laid by R clavatus at various temperatures

Temp. Emergence Adult longevity (Mean+SD, days) Preoviposition duration Total eggs laid (Mean=SD,
) (%) Female Male (Mean=SD, days) No./female)

20 15.6(160)" 20.4£6.5(14)c” 19.247.5(11)c 10.4+1.2a 21.1+11.2(14)c

24 40.6(160) 48.9+33.2(33)ab 47.8+30.6(32)ab 6.340.8b 51.5+35.5(33)ab

28 71.8(160) 62.7+35.6(60)a 60.3+31.8(55)a 5.4+0.7c 67.0£37.3(60)a

32 67.5(160) 41.2222.1(56)b 38.6+21.1(52)b 4.7£0.7d 43.324.5(56)b

' Values in the parentheses are the number of insects observed.
? Means followed by the same letter are not significantly different (P=0.05; DMRT).
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Table 4. The estimated lower threshold temperature of the egg and nymph of R. clavatus

Stage Regression equation’ Threshold temperature (C)
Egg Y = 0.0066X-0.0680 (r=0.99) 10.3

1st instar Y = 0.0245X-0.2278 (r=0.97) 9.3

2nd instar Y = 0.0172X-0.2181 (r=0.99) 12.7

3rd instar Y = 0.0118X-0.1182 (r=0.99) 10.0

4th instar Y = 0.0111X-0.1213 (r=0.99) 11.0

5th instar Y = 0.0083X-0.0717 (r=0.99) 8.7

Nymph Y = 0.0024X-0.0238 (r=0.99) 10.0

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