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Effects of Temperature and Food Source on the Egg and

Larval Development of Tobacco Cutworm, Spodoptera litura Fabricius
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This study was conducted to determine the effect of temperatures and food sources on the egg and larval de-
velopment of the tobacco cutworm, Spodoptera litura Fabricius. The hatchability of egg masses of S. litura
was 100% on the leaf of soybean, perilla and sweet potato in any given temperature regimes, while the hatcha-
bility was only 65-87% when reared on the pulp paper and decreased as temperature increased. Egg duration
was not significantly different among different food sources within each temperature. However, egg duration at
32°C was shorter than that at 24°C and 28°C. During the early larval development, at 28°C and 32°C the larva
fed on sweet potato leaf was heavier than those fed on soybean and perilla leaves and the opposite case was
true during mid-larval development stage. However, larval weight at 24°C was heavier on sweet potato leaf
than that on soybean and perilla leaves until 12 days after hatching. This result was probably due to relatively
slower developmental rate at 24°C compared to 28°C and 32°C. The mean larval mortality was 68.8%, 44.5%
and 33.8% at 24°C, 28°C and 32°C, respectively. The lowest mortality was observed on soybena leaf and fol-
lowed by perilla and sweet potato leaves, and artificial diet regardless of temperature conditions. The duration
was the shortest when they fed on soybean leaf, and followed by perilla and sweet potato leaves and artificial
diet. Larval durations were 23.6-30.4 days at 24°C, 18.6-22.3 days at 28°C and 14.5-18.0 days at 32°C. The
threshold temperatures of egg and larva of S. litura were about 6.1°C and 10.9°C, respectively.

KEY WORDS Tobacco cutworm, Food source, Egg development, Larval development, Larval weight, De-
velopmental threshold temperature
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Table 1. Composition of artificial diet for S. litura

Ingredient Agar

Kidneybean Wheatgerm  Yeast

Sorbic acid MPH* Ascorbic acid Water

Quantity 150 g 1000 g 60.0 g

400 g

14 g 28 g 40 g 800 ml

*MPH : Methyl p-hydroxybenzoate
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Linne), sWule}7|(Helianthus annuus Linne), E}E (Lyco-
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ek
(Ipomoea batatas Poir), @ A &HAbelmoschus esculentus
Moench) 2 =2-3NGossypium nanking Meyen)oll A 2}z}
359, 4.0, 4.2¢, 449, 459, 46, 4.8Y 2 50U
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Table 2. Egg hatchability and duration of S. fifura reared at different temperatures and food sources

Temp.(°C) Food sources No. egg masses observed' Hatchability(%) Egg duration’(day)

24 Soybean leaf 31 100.00 4.36
Perilla leaf 31 100.00 4.39
Sweet potato leaf 31 100.00 4.36
Artificial diet’ 31 87.10 445

28 Mean 4.39a
Soybean leaf 31 100.00 3.87
Perilla leaf 31 100.00 3.87
Sweet potato leaf 31 100.00 3.84

32 Artificial diet’ 31 3.90
Mean 3.87
Soybean leaf 3 100.00 3.03k
Perilla leaf 31 100.00 3.07
Sweet potato leaf 31 100.00 3.03
Artificial diet’ 31 64.52 3.10
Mean 3.06

F value Temp. 404.96***

Food 0.75NS’
Temp X Food 0.05NS

'Each egg mass contains more than 100 eggs.

*Egg masses were collected from the pulp paper for artificial diet.
*Means followed by the same letter are not significantly different(P=0.05; Duncan's multiple range test).

*Significant at 99%(P=0.01) level.
*Non significant,
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Table 3. The larval weight changes of S. litura reared at different temperatures and food sources

51

Temp. Food Weight (mg)larva
‘O sources 3 5 8 12 (day)
24 Soybean leaf 0.59fg(56)" 2.44h(51) 21.76h(47) 116.81h(42)
Perilla leaf 0.54g(57) 2.2h(52) 19.72i(46) 97.64i(36)
Sweet potato 0.71g(58) 2.29h(56) 25.63g(52) 134.33g(46)
Artificial diet 0.31i(58) 0.72i(51) 1.72k(46) 2.84K(46)
28 Soybean leaf 1.14d(40) 3.17£(39) 46.994(37) 2.84k(40)
Perilla leaf 1.00e(40) 2.84g(38) 40.23¢(36) 198.80d(34)
Sweet potato 1.28¢(40) 4.31e(39) 30.14£(36) 197.63d(33)
Atificial diet 0.40hi(50) 1.84i(49) 3.82j(47) 154.69£(33)
32 Soybean leaf 1.81b(38) 9.60b(37) 226.39a(37) 32.84j(45)
Perilla leaf 1.73b(39) 8.86¢(38) 202.31b(37) 864.91b(37)
Sweet potato 2.25a(40) 14.11a(39) 174.43¢(36) 885.16a(36)
Artificial diet 0.51gh(48) 4.75d(46) 24.65g(43) 587.78c(32)
F value Temp. 401.13*+° 1687.48** 29993.64** 15089.86**
Food 206.64** 266.02** 5976.51** 2908.00**
Temp X Food 32.07** 82.79** 2497.63** 1023.60**

"The values in the parenthesis are number of insects observed at each day.
*Means followed by the same latter are not significantly different (P=0.05; Duncan's multiple range test).

*Significant at 99%(P=0.01) level.
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Table 4. The larval mortality and duration of S. lifura reared at different temperatures and food sources

Temp. Food No. insects Mortality(%) of larva at Total larval Larval
(o) sources used 3 5 3 12 (day) mortality (%) duration (days)’
24 Soybean leaf 60 6.67 1500  21.67 30.00 61.67 23.57¢(23)
Perilla leaf 60 5.00 1333 2333 40.00 66.67 23.95¢(20)
Sweet potato leaf 60 333 6.67 13.33 23.33 70.00 25.00b(18)
Auttificial diet 60 3.33 1500 2333 33.33 76.67 30.36a(14)
28 Soybean leaf 40 0.00 2.50 7.50 15.00 30.00 18.641(28)
Perilla leaf 40 0.00 500 10.00 17.50 37.50 18.88f£(25)
Sweet potato leaf 40 0.00 2.50 10.00 17.50 52.50 20.16¢(19)
Artificial diet 50 0.00 2.00 6.00 10.00 58.00 22.33d(21)
32 Soybean leaf 40 5.00 7.50 7.50 7.50 12.50 14.51h(35)
Perilla leaf 40 2.50 5.00 7.50 10.00 20.00 14.88h(32)
Sweet potato leaf 40 0.00 2.50 10.00 20.00 42.50 15.83g(23)
Artificial diet 50 4.00 800 1400 26.00 60.00 18.90(20)
F valve Temp. 3112.28%*+°
Food 469.11*+*
Temp X Food 2.26*

"The values in the parenthesis are number of insects observed for larval duration.
*Means followed by the same letter are not significantly different(P=0.05; Duncan's multiple range test).

*Significant at 99%(P=0.01) level.
“Significant at 95%(P=0.05) level.
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Table 5. The developmental threshold(DT) and effective temperature(ET) of the egg and larval stage of S. li-
tura fed on different food sources

Stage Food source Regression equation’ Correlation coefficient DT(°C) ET
Egg Soybean leaf Y=0.01258X-0.07975 r=0.971 6.34 79.53
Perilla leaf Y=0.01224X-0.07216 =0.977 5.60 81.73
Swecet potato leaf Y=0.01258X-0.07908 r=0.976 6.29 79.52
Artificial diet Y=0.01223X-0.07461 r=0.960 6.10 81.79
Larva Soybean leaf Y=0.00331X-0.03772 r=0.996 11.40 301.91
Perilla leaf Y=0.00318X-0.03510 r=0.998 11.04 314.25
Sweet potato leaf Y=0.00290X-0.03017 r=0.995 10.40 345.19
Artificial diet Y=0.00250X-0.02636 r=0.994 10.54 400.89

'Each regression equation was calculated from the daily development rate obtained at three different temperatures.
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