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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 307 with a 16L : 8D photoperiod. Egg hatchability of S. exigus was the highest at 30C and
reduced with decreasing temperature, Egg period was the shortest at 307 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 30T, but extended with decreasing temperature. Adult emergence ratio was the highest
at 307 and reduced with decreasing temperature. The mean pupal period was 352, 14.4, 7.8 and 5.0 days at 16, 20,
25 and 30, respectively. Relationships between constant temperature and the developmental velocity of egg, larva
and pupa were linear. Developmental threshold temperature seems to be 13.38°C for egg, 14.02C for larva, 14.09T
for pupa, and 13847 for egg to adult. Estimated value of the total effective temperature for completing each stage
was 36.89 day-degree for egg, 15572 day-degree for larva, 79.20 day-degree for pupa, and 273.41 day-degree for egg
to adult. Female longevity varied to temperature from 11.4 days at 16°C to 5.8 days at 30T, and male longevity was
longer than that of female. Preoviposition period was the shortest at 30T, but prolonged with decreasing
temperature. It was about 2.7 times longer at 16T than that at 30C. Number of eggs per female was the highest at
257, followed by 20, 30 and 167.
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Table 1. Egg period, hatchability and velocity of development of the beet armyworm, Spodeptera exigua Hibner, at

various temperatures’

Temp. No. of eggs No. of larvae Percent Egg period Velocity of
(C) tested hatched hatching (days=SE) development
16 250 119 47.6¢" 126+0.68a 0.079
20 250 160 64.0b 581037 0172
25 250 235 94.0a 34+0.25¢ 0.294
30 250 246 98.4a 22+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
(0) tested pupated pupation {days *SE) development
16 250 58 32d" 69.4+1.36a 0.014
20 250 131 52.4c 29211.02b 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 Duncen’s multiple range test.
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Table 3. Emergence ratio, pupal perlod and \eEoc1ty of development of S, exigua at various temperatures’

Tsmp No. of pupae ‘No. of adults
{(Q) tested emerged

16 250 73

20 250 127

25 250 200

30 250 226

Emergence Pupal period Velomty Of
ratio(%) (davs + SE) development
29.2d" 3521058 0.028
50.8¢ 144+051b 0.069
80.0b 7.8+0.37c 0.128
90.4a 50£032d 0.200

‘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 4. Threshold temperature of development, total effective temperature and regression of developmental velocity

in each stage of S. exigua

Developmental Threshold Total effective temperature Reoression equation Correlation
stage temperature (day-degree ) & ™ Coefficient
Egg 13.38 36.89 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=(1.998
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Tabie 5. Aduit |

ongevity, period of preoviposition and number of eggs oviposited by 5.

exigun at varous tcmpemturex

Temp. Longevity{days *SE)

. Temale Male
16 114+ 1.03" 13.0+1.30a
20 10.2 £ 0.86a 11.8+0.86a
25 7010550 7.8 +0.58b
30 5.8 10.37b 6.6 T 0.51b

Preoviposition period No. of eggs/
(davs = SE) female{ = 5E)
80.37a 818.6: 30.16b
28037 1,038.0+71.35a
2410.25b 1,070.0 1+ 63.57a

1.4 £0.25¢ 1,027.21 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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