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Effects of Some Temperatures on Larval Development, Adult Longevity
and Oviposition of the Beet Armyworm, Spodoptera exigua Hibner
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Abstract

Larval development, adult longevity and oviposition of the beet armyworm, Spodoptera exigua Hiibner was studied
at 16, 20, 25 and 30C with a 16L : 8D photoperiod. Egg hatchability of S. exigua was the highest at 30C and
reduced with decreasing temperature. Egg period was the shortest at 30C and prolonged with decreasing
temperature. Percent pupation was became higher at higher temperature from 23.2% to 94.0%. Developmental period
of larva was the shortest at 30°C, but extended with decreasing temperature. Adult emergence ratio was the highest
at 30C and reduced with decreasing temperature. The mean pupal period was 35.2, 144, 7.8 and 5.0 days at 16, 20,
25 and 30T, respectively. Relationships between constant temperature and the developmental velocity of egg, larva
and pupa were linear. Developmental threshold temperature seems to be 13.38C for egg, 14.02C for larva, 14.09C
for pupa, and 13.84T for egg to adult. Estimated value of the total effective temperature for completing each stage
was 36.89 day-degree for egg, 155.72 day-degree for larva, 79.20 day-degree for pupa, and 27341 day-degree for egg
to adult. Female longevity varied to temperature from 11.4 days at 16T to 5.8 days at 30T, and male longevity was
longer than that of female. Preoviposition period was the shortest at 30°C, but prolonged with decreasing
temperature. It was about 2.7 times longer at 16C than that at 30°C. Number of eggs per female was the highest at
25T, followed by 20, 30 and 16C.

Key words — Spodoptera exigua, Larval development, Adult longevity, Oviposition, Threshold temperature, Total
effective temperature

N = u gk ofde} HZole UARANE A0 IA T

et %8 A3F9 shlelt41020] B 3L 3

s (Spodoptera exigua Hiibner)& Gt 3 o}dulx] g F402 407 12154 oj=& 344 HF22[919]

= Bl O e o) 3

*To whom all correspondence should be addressed Al A 1926 Aol A o 3z S

Tel : (051) 890-1527, Fax: (051) 890-1522 . [B] A4, 343, 5 Foll ‘B a7t AT AeE B
E-mail : choijs@hyomin.dongeui.ac kr 2 QY TH1,58].

Vol. 10. No.1(2000. 2) / 1



JZ
of
pr

% Hee §58 00k d siRoz vl 44 4
33 9§59 ANE ZASUA, L2 A7 A%
B 53504 Wesl28 243 2A8 Adaig e,
8717 2 988 7 exdz Zud TehagEad
ABAE 7 Aol WIS ¥ HFoT $3aE 7]
e zAEAT

s Q= A% ]‘3}[71318] HJrE]'H EH'E'-’] Adig 4 E5(20x20X15 cm)tol ¥ SEEE 747 At A
2 2371 od t’“’"/}?ﬂ«] 24 5% d3st7] Y8 A7), g 9 A2y £ES Y 2AsIET Ak
= 718z I8 9 F4 #A9 s4e] FRsrt & M EFH2gEY Hid, 98 2 QAR EA F4A
2 d7e 239 M 8% 375299 22z £ Z%on, Hol2 gxdd 10% 343 #5& A4 A
spihpre) dhs g Ao viXe g¥E 2AEIY abt S Y FAE uAE g AL o2 FFEHT
i AT SA4ES dSToEA TAHIE TF AR HEUSTIME 442 Wistd s
dted "ad 72488 dax, 4 2xEE gdhvid Z o 3 259 W] AAANE T o, EE
o HHEE 2 4FY FHg AAYE S 4P FHLEY FEANLEE AEsAY. 2exde] 3
rRstgon, 181 E5o vAe 2x9 & 2A} vhke] W 9 A3 s At rAe 2%E FE
st g dyder @ FEFANLEE AEFT &7} 9]8bo] SAS(statistical analysis system) [11]E o] &3}

of LSDZA(P=0.05)0.2 H]w& Yt

T

Zi g na
spdhjure e 8(05+17C, 16L—8D)ollA] Q1 ZALE[15]
g o] &3t 5AU ARG HAFoAM ATt FAFLE iRt g0 oX|e 2Eo I
AHESIAT Feg 2 Wr|te By AE 4y 4F 7t 2z s g, bl YEEEE

N
N

2 AFAE7} 97 SehAEE(20X20 Table 13} 2t} W 5o o do H382 30ToA
x15 cm)oPoﬂ %1 LEHE 44 AS3EA Rasle of BA%Z 7HF =hoH, £x7F BoiHe] we} Fshso]
ZAlEIg o, Ryt 959 ¥ &FH9A Golxle Zgo|A=ul, 16TANE 30CRT 280} B

Bl A HHXH%A FHE B3 v RdrE AR A vt d712 30T oA 2292 vreh, 16Tl A
G271 2 L3-8 AFAIET} 7J Eo2g % ®o 579 AE Wrizte] #A Jelgth ¢H 2x9 ¢

Table 1. Egg period, hatchability and velocity of development of the beet armyworm, Spodoptera exigua Hibner, at
various temperatures’

Temp. No. of eggs No. of larvae Percent Egg period Velocity of
(0) tested hatched hatching (days+SE) development
16 250 119 47.6¢ 12.6+0.68a 0.079
20 250 160 64.0b 58+0.37b 0.172
25 250 235 94.0a 34%0.25¢ 0.294
30 250 246 98.4a 2.2+0.20c 0.455

*Average for 5 replications and their standard error.
*Means within a column followed by common letter are significantly different at 1% by Duncan’s multiple range test.
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Table 2. Percent pupation, larval period and velocity of development of S. exigua at various temperatures’

Temp. No. of larvae No. of larvae Percent Larval period Velocity of
() tested pupated pupation (days*SE) development
16 250 58 23.2d" 69.4+1.36a 0.014
20 250 131 52.4c 29.2+1.02b 0.034
25 250 187 74.8b 13.8£0.58¢ 0.073
30 250 235 94.0a 10.0£0.55d 0.100

“Average for 5 replications and their standard error.

’Means within a column followed by common letter are significantly different at 1% by Duncan’s multiple range test.
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Table 3. Emergence ratio, pupal period and velocity of development of S. exigua at various temperatures’

Temp. No. of pupae No. of adults Emergence Pupal period Velocity of
() tested emerged ratio(%) (days*SE) development
16 250 73 29.2d" 35.2+0.58a 0.028
20 250 127 50.8¢ 14.4+051b 0.069
25 250 200 80.0b 7.8+0.37c 0.128
30 250 226 90.4a 5.0+0.32d 0.200

‘Average for 5 replications and their standard error.
“Means within a column followed by commen letter are significantly different at 1% by Duncan’s multiple range test.
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Table 4. Threshold temperature of development, total effective temperature and regression of developmental velocity
in each stage of S. exigua

Developmental Threshold Total effective temperature Reeression equation Correlation
stage temperature (day-degree ) & q Coefficient
Egg 13.38 © 3689 V=0.0267t-0.3568 r=0.997
Larva 14.02 155.72 V=0.0063t-0.0888 r=0.997
Pupa 14.09 79.20 V=0.0123t-0.1730 r=0.997
Egg to adult 13.84 27341 V=0.0036t-0.0493 r=0.998
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Table 5. Adult longevity, period of preoviposition and number of eggs oviposited by S. exigua at various temperatures’

Temp. Longevity(days SE) Preoviposition period No. of eggs/
() Female Male (days+SE) female(+ SE)
16 11.441.03a° 13.0£1.30a 3.8+0.37a 818.6+39.16b
20 10.21+0.86a 11.8+0.86a 2.8%0.37b 1,038.0+71.35a
25 7.0£0.55b 7.8+0.58b 24%0.25b 1,070.0£63.57a
30 5.8+0.37b 6.610.51b 1.4+0.25¢ 1,027.2+61.68a

‘Average for 5 replications and their standard error.

*Means within a column followed by common letter are significantly different at 1% by Duncan’s multiple range test.
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