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Effects of Temperature on the Development and Seasonal
Occurrence of Chrysopa pallens (Neuroptera: Chrysopidae)

0|18l - 2Bt - O|ZE! - wry ek
Geon-Hwi Lee, Man-Young Choi, Seung-Chan Lee! and Hyung-Man Park?

Abstract - These studies were conducted to investigate the effect of temperature on the development
and seasonal occurrence of Chrysopa pallens Ramber, a predator of aphids. Mean developmental periods
of C. pallens from egg to adult emergence at four different temperatures of 17, 22, 27, and 30°C were
39.5, 32.0, 25.0, and 19.8 days, respectively. The longevities of adult females of C. pallens at the four
temperatures were 84.7,79.6,77.7, and 69.8 days, respectively, whereas the total numbers of eggs laid by
a female were 973, 1085, 1637, and 1735, respectively. Egg hatchability, rate of adult emergence, and sex
ratio of C. pallens were slighty higher with increased temperature with 84.1~95.9%, 67.6~86.3%, and
1:1. Under three humidity conditions of 35, 55 and 75% RH, the mean developmental periods of C.
pallens from egg to adult emergence at the 27°C were 26, 24, and 22.9 days, respectively, while the
number of eggs laid by a female were 1042.8, 1526.5, and 1640.0, respectively. Oviposition of C. pallens
usually began 5~6 days after the emergence at 27°C. Then females laid ca. 30~40 eggs a day, reaching a
peak of 80~90 eggs a day about 22~28 days after the emergence. Population fluctuation of M. persicae
and A. gossypii showed the highest peak in late May through the mid-June, and the second peak appeared
in early~mid-September. The adult occurrence of C. pallens by the light trap record started from mid-
May, and show two peaks, in mid-late July and mid-late September in Chonbuk area.

Key Words - Aphis gossypii, Chrysopa pallens, Life history, Population fluctuation
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Table 1. Mean developmental periods of eggs, larvae and pupae of C. pallens under four different temperatures, 75+ 5% RH,

and 16L: 8D
Developmental periods (days)®
Temp. (°C) Larva
Egg Pupa Total
Ist 2nd 3rd
17 73+£094 3.1+0.64 3.8+0.72 6.1+£0.83 192+1.14 39.5+592
22 5.1%+0.70 26+0.58 2.8x0.57 5.1£0.85 17.1£0.99 320+6.04
27 26+0.70 2.1£0.28 231048 45+0.65 134+£092 250+5.42
32 224041 201035 22+£0.46 3.8+0.50 9.7£0095 19.8+391

a Mean =+ standard deviation with 30~50 individuals.

Table 2. Mean preoviposition period, fecundity, and longevity of adult C. pallens at different temperatures, 75+ 5% RH, and

16L: 8D
. Pre-oviposition Oviposition Longevity (days) Total
Temp. (°C) ) . .
period (days)? period (days) Male Female no. eggs laid/ ¢
17 124+1.12 43.5+5.56 68.84+15.92 847+11.14 9734138
22 941124 4434437 710+ 541 79.6+ 9.86 1,085+ 147
27 6.1+1.30 41.7+6.07 67.7+ 7.64 777+ 6.13 1,637+£334
32 5.7+0.96 39.3+3.95 608+ 4.11 69.8+ 6.60 1,735+532

2 Mean = standard deviation with 10 pairs.
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Table 3. Influence of humidity on development and oviposi-
tion of C. pallens at 27°C and 16L: 8D.

Oviposition

RH toadult ~ Lreoviposition Total

(%) emergence (pdear;g; no.eggs
(days)

35 260+£125a> 7.5+053a 1,0428+172.45a

55 240%1.63a
75 229+1.97a

6.11+0.74ab
55+0.53b

1,526.5+374.40b
1,640.0£323.90b

2 Mean = standard deviation with 10 pairs.
b Values followed by the same alphabetic letters are not different
significantly (DMRT, p<0.05).
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Fig. 1. Daily oviposition by a single C. pallens at 27°C, 75
+5% RH, and 16L:8D.

2oz, C. rufilabriss 457} B2 JEHEX] Ao
WAl 28 o] -5 4 Hew, 201 & A4
dea e Feld: oJuUzERAAURG C.
rufilabris7} o) 8-3}7)e) ©l Ko)3 Foz 1 TEY
o}

A ERA I Eolo] $31 & A A o2 Akt
4 WH3E AFA(27°C, 16L: 8D)olM ZA}EH A3}
(Fig. 1), $-3} % 5~697 HE| Alghslr] Alztsle] A
AHoz ARert 27197 93 % 22289 Abel
o 12 we Aeke R, oluel 43 Inhelg
2ol 3 At 80~90/H4E Y AAE =
7 AR AREE S ASE AT dEE 3
F 45%0] AMEA ABSE FAI PFaudc A
2717 FoF 19 HF A== 397199 Ru er al.
(1975)-2 26.5°Cel|A] ofwl| F=L2- by} (Trichoplu-
siani) Fo 2 ARS8 C lanatas= $-3} 3 54Y45¥E
Abebalr] Alabete] HapH o Alghert Z7kH 3 ¢
3 F 25d97 A B AlsEE slglon o] de
3 Al 300, AREZIZE Bot 1Y 7 Algke
= 125712 B.33lg] o0, Albuquerque ef al. (1994)&
21.1°Co|A] B-LolZAYE-S Hod A3 C externa
8 ¥ 12~139733E Aekspy] Alzbsle] A}
oz A7t 7481 17~18U 76l /1A Abgke
weol sl 3094744 A &Aooz FFel 167] A= A
et Aoz ¥ ysigeh AN ERAE B9} T &
< 2 o ARPAZ|IZEE s 19 H Ak
e A ERAE o7 o Re Aoz Yz

2= AN EAAE ol B3lg, S35 9 Al
ZAF ZA 3} (Table 4), 17°Col| A 2-3}-g3} £-3}-8
o 77 84.1%9} 67679 o0} L7} Follol wet
23he3t $344e W3 2olue] 32CAME 27
05.9%3} 86.3%91ch. wehA] 2 AW ApgmAe A
E S 30°C, $E 5575%7F AAERAr ol
£ HHz7 oz AT w3 o5 Aldtd

o

g, |

= 3 3 7 Vol. 39, No. 4
Table 4. Mean egg hatchability, adult emergence and sex
ratio of C. pallens at different temperatures, 75+5% RH,
and 16L: 8D

Temp. Hatchability =~ Adult emergence Sex
O (%) (%) ratio®
17 84.1 67.6 470
22 919 740 510
27 92.3 82.8 540
32 959 86.3 550

2 Percentage of females.
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Fig. 2. Population fluctuation of aphids on red pepper and adult C. pallens caught by light trap from 1995 to 1996 in Iksan,

Chonbuk. (E: early, M: middle, L: late)
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