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Effect of Temperature on the Development, Oviposition and Predation of the
Bigeyed Bug, Geocoris pallidipennis Costa (Hemiptera: Lygaeidae)
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ABSTRACT: Developmental characteristics of Geocoris pallidipennis were investigated at a constant temperature (201, 25+1, 3041,
35+1, 37.5+1 and 40+1°C), under long day illumination 16:8 (L:D) and constant relative humidity (80£10%). From egg to adulthood,
the lower developmental threshold and the effective accumulative temperature were 14.8°C and 399.1 day-degree, respectively. The
experimental results at 35°C were as follows. The egg period was 5.6 days (hatchability: 81.1%) and the nymphal period was 14.3 days
(1st: 3.2, 2nd: 2.2, 3rd: 2.7, 4th: 2.7, 5th: 3.6). Female longevity was 33.8 days and the oviposition period was 29.2 days. Total egg
production was 111.2 eggs and the maximum daily egg production was 14.8 eggs (in 7th days). However, although some eggs and
nymphs developed at 37.5°C, G. pallidipennis could not develop at 40°C, The total egg production at 40 C was only 22.1 eggs. When G.
pallidipennis was fed on Bemisia tabaci pupae, daily prey consumption by nymphs (1st, 3rd and 5th) and adults was 1.9, 7.3, 18.7 and 29.5,
respectively.
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Table 1. Egg period and hatchability of Geocoris pallidipennis at different temperatures

Temperature Egg period Hatchability
(©) n day+SE n %
20+1 333 20.26+0.08 d" 418 79.61£1.93 a
25+1 345 13.24+0.06 ¢ 406 84.94£1.93 a
30+1 411 6.45+0.04 b 328 80.07+1.93 a
35+1 451 5.61+0.05 a 365 81.07£1.93 a
37.5+1 275 4.98+0.02 a 460 59.97+1.93 b
40+1 430 0 0

YEgg period (mean+SE) and hatchability (%) with same letters within the same columns are not significantly different by Tukey-Kramer test

after one way ANOVA (p<0.05).
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Table 2. Nymphal developmental period and survival rate of Geocoris pallidipennis at different temperature

Temp. Nymphal development period Survival rate (%)
3 urvival rate
(©) 1* instar 2" instar 3" instar 4™ instar 5™ instar Total ’
12.92+0.18a” 8.21+0.12a 8.39+0.14a 9.71+0.19a 13.40+0.88a
+ . .
20+1 76)" 1) 69) 66) 55) 52.63 63.95
6.32+0.11b 5.23+£0.08b 4.93+0.13b 5.87+0.09b 8.33+0.10b
+ . .
25+1 66) ©2) 54) 52) (46) 30.68 56.09
4.31+0.08¢ 3.30+0.13¢ 3.2940.11c¢ 3.59+0.10c 4.46%0.14c¢
+ . .
30+1 73) (50) 37) 22) (13) 18.95 15.66
3.16+0.04d 2.17+0.08d 2.68+0.10d 2.73+0.11d 3.60+0.10c
+
3541 68) 52) (40) (30) 25) 14.34 28.41
2.17+0.04e 1.88+0.06d 2.19+0.08d 2.44+0.12d 3.67+0.13¢
+ . .
37.5+1 (84 69) 43) @7 (15) 12.35 16.67
4041 3.344+0.09d 3.40+0.37¢ non- non- non-
(38) (10) developed developed developed

Y Number of individuals tested.

? Mean=SE. Means with the same letters within the same stage and different temperatures are not significantly different by Tukey-Kramer

test after one way ANOVA (p<0.05).
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Table 3. Developmental threshold (DT) and effective temperature (ET) of Geocoris pallidipennis

Stage Regression DT (C) ET (day-degree)
Egg y=0.0090x -0.1305 (R’=0.96) 14.5 116.0
1™ y=0.0202x -0.3532 (R’=0.93) 17.5 46.5
2 y=0.0240x -0.3870 (R’=0.98) 16.1 40.9
Nomoh 3" y=0.0185x -0.2543 (R*=0.99) 13.7 543
m
yimp 4t y=0.0178x -0.2569 (R*=0.99) 14.4 57.0
5h y=0.0124x -0.1670 (R*=0.94) 13.5 84.4
15t y=0.0036x -0.0541 (R*=0.99) 15.0 283.1
Egg + Nymph y=0.0026x -0.0387 (R*=0.99) 14.8 399.1

Table 4. Oviposition and longevity of Geocoris pallidipennisfemale adult at different temperatures reared on Cadra cautellaegg

Temp. (C) n Preoviposition period Oviposition period No. of egg laid Female longevity
20+1 30 12.20+0.77 a" 68.27+7.37 a 77.30+9.94 ab 93.13+8.15a
25+1 29 7.624+0.66 b 37.93+£3.85b 79.78+11.98 ab 62.45+5.33 b
30+1 25 4.60+0.43 ¢ 28.28+2.88 be 95.32+14.95 a 39.20+3.04 ¢
35+1 31 2.19+0.21 de 29.2242.53 b 111.19£10.99 a 33.80+2.76 cd

37.5+1 29 2.99+0.20 cd 13.38+1.59 cd 43.66+4.90 be 17.00£1.75 de
40+1 26 0.50+0.13 ¢ 6.46+0.55 d 22.11£2.19 ¢ 9.30+0.59 ¢

YMean=SE. Means with the same letters within the same columns are not significantly different by Tukey-Kramer test after one way ANOVA

(p<0.05).
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Table 5. Daily consumption of Bemisia tabaci by Geocoris pallidipennis

Tfmp G. pallidipennis No. of B. tabaci consumed by a G. pallidipennis
(©) Egg Larva (2"-3") Pupa
1" instar 4.61+1.25(38)" a” 2.40+0.51(30) b 1.11£0.25(27) b
ysil 3" instar 1.50£0.56(34) b 8.00£1.19(31) b 2.38+0.43(32) b
5™ instar 0.65+0.18(29) b 14.67+2.42(30) a 4.48+0.89(31) b
Adult 0.55+0.22(27) b 8.39+2.06(28) b 16.86+2.53(28) a
1" instar 3.24+1.41(21) a 1.93+£0.41(16) ¢ 1.91+0.46(22) b
0t 3" instar 1.89+0.56(28) ab 9.30+1.41(23) be 6.71£2.09(17) b
5™ instar 0.81+0.39(26) ab 19.71£4.07(31) a 9.25+2.64(20) b
Adult 0.38+0.21(50) b 17.67+4.53(21) ab 19.23+3.41(31) a
1" instar 5.17+£1.47(35) ab 4.34+1.11(26) b 3.07+0.44(27) b
15i1 3" instar 7.92+2.90(28) a 15.45+1.90(31) ab 6.46=1.46(30) b
5" instar 1.60+£0.65(38) b 28.53+6.05(30) a 31.63+4.66(30) a
Adult 3.51+1.45(35) ab 26.39+£3.94(31) a 36.80+3.03(32) a
1% instar 4.70+1.14(30) a 4.70£0.67(30) ¢ 1.45+0.31(24) ¢
401 3" instar 2.50+0.71(32) ab 14.20+2.39(29) ¢ 14.17+2.02(28) b
5™ instar 0.29+0.13(31) b 28.60+£3.83(33) b 28.08+5.73(26) b
Adult 0.09+0.06(32) b 41.21£4.99(19) a 63.30+8.62(13) a
1" instar 4.55+0.54(124) a 3.05+1.73(102) ¢ 1.901.76(100) ¢
Mean 3" instar 3.3240.54(122) a 11.86+1.64(114) b 7.29+1.70(107) ¢
5™ instar 0.88+0.54(124) b 22.99+1.57(124) a 18.71£1.70(107) b
Adult 1.11£0.50(144) b 22.29+1.76(99) a 29.51+1.72(104) a

Y Number of individuals tested.

? Mean=SE. Means with the same letters within the same columns are not significantly different by Tukey-Kramer test after one way

ANOVA (p<0.05).
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