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Comparative Development of the Beet Armyworm (Spodoptera
exigua Hiibner) Reared on Natural and Artificial Diets
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ABSTRACT

Newly hatched larvae of the beet armyworm were reared on a natural diet
(Welsh onion) and an artificial diet composed mainly of crushed flowering bean
(Phaseolus coccineus) at 27+1°C and a photoperiod of 13L: 11D. Over 3
generations, larvae reared on the natural diet showed less stable development.
Larval durations of natural and artificial diet groups were 15.4-17.5 and 14.9-15.
3 days respectively. The pupal durations and egg durations of the next
generation were not influenced by differences in diet. No significant difference
was observed between generations. Percentage of males increased with each
generation, the tendency being more apparent in the artificial diet group. As
Welsh onion not only lost freshness, but also secreted sticky juices which
adhered to larvae, severely influencing growth, the survival rate of 1-2 instar
larvae on the natural diet were 68.3-77.8%, as compared to 84.4-88.9% for the
artificial diet. A stable pupal weight was observed on the male pupae of the
artificial diet, with no difference observed over 3 generations. A less stable
weight was observed for female pupae, showing that the larval duration and
pupal weight in the artificial media individuals reared are more stable over 3
generation than there reared on natural media. There were no significant
differences in the longevity of female adults, pre-oviposition period s ovipo-
sition period, and hatchability between artificial and natural media. Therefore,
the improvement of artificial diet and introduction of wild strains is necessary.
In the whole larval stage there were 5 instar. The width of head capsule for 1st
to 5th instar were 0.24-0.28mm, 0.35-0.45mm, 0.54-0.78mm, 0.85-1.29mm, 1.51-1.95
mm respectively.
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Tabel 1. Composition of artificial diet for rearing
the beet armyworm, Spodoptera exigua
(Hibner). Modified from Shorey and
Hale (1963), Koyama and Kamano
(1976) and Wakamura and Kasai (1984)

Soaked flowering bean 300g
(Phaseolus coccineus)

Wheat germ 300g
Yeast 120g
L~ ascorbic acid 4g
L- cysteine 1.2g
Propionic acid 15ml
Methyl p-hydroxybenzoate 8g
Sorbic acid 3.3g
Agar 36g
Formalin (40%) 10ml
Distilled water 2100m!
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Table 2. Comparison of the duration of egg, larval, and pupal stages, and sex ratio of Spodoptera exigua reared-on
natural or artificial diet for 3 generations; N: natural diet; A: artificial diet

Duration (Mean + S.E, Days)

Diet  Gen. Hatching to  Egg stage of Sex ratio
Larva Pupa (3)  Pupa ($) emergence  next generation (% :38)

Ist 17.5+0.4 b* 86+0.1la 7.7+£0.1a 25.7 3.0£0.0 a 1:1.07

N 2nd 17.0+0.3 b 8.6+0.1a 78%+0.1a 25.2 3.0£00a 1:1.11
3rd 15.4+0.2 a 8.7+0.1 a 7.8+0.1 a 23.7 3.0+0.0 a 1:1.12

Ist 152103 a 85£0.1a 76+0.1a 23.3 3.0£00a 1:111

A 2nd 149102 a 85£0.1a 76£0.1a 23.0 3.0+0.0a 1:1.21
3rd 15.3+0.2 a 8.6+0.1a 7.8+0.1 a 23.5 3.0+00a 1:1.40

* Means in the same column followed by the same letter are not significantly different at 5% level by Duncan’s

new multiple range test.
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Table 3. Comparison of survival rate of each stadium of Spodoptera exigua reared on natural or artificial diet for 3

generations; N:natural diet; A: artificial diet

Survival rate of
larval stage (%)

Accumulated survival rate (%)

Diet Gen. Pupation Adult
1st-2nd 3rd-5th (%) emergence  lst-2nd drd-5th  Pupation Adult
instar instar (%) instar instar emergence
1st 68.3 87.8 90.7 90.8 68.3 60.0 54.4 49.4
N 2nd 77.8 85.0 89.9 91.6 77.8 66.1 59.4 54.4
3rd 4.4 86.6 86.2 87.0 74.4 64.4 55.6 48.4
st 87.2 89.2 88.8 90.3 87.2 71.8 68.9 62.2
A 2nd 84.4 86.8 82.6 83.5 84.4 73.3 60.6 50.6
3rd 88.9 87.5 80.0 79.5 88.9 71.8 62.2 49.4
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Table 4. Pupal weight of Spodoptera exigua reared on natural and artificial diets for 3

generations

Pupal weight ( Mean+S.E, mg )

Natural diet

Artificial diet

Male Female Male Female
1st 83.0+1.6b* 87.5+1.9b 81.2+14a 88.1+2.0b
A¥* B A B
2nd 80.0+13a 84.1+16a 80.5x+17a 86.3+1.9b
A B A B
3rd 85.2+14b 91.2+16¢ 800+15a 83.2+13a
B C A B

* Means in the same column followed by the same letter are not significantly at 5%

level by Duncan’s new multiple range test.

**Means in the same row followed by the same letter are not significantly at 5% level by

Duncan’s new multiple range test.
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Table 5. Longevity, pre-ovipositional period, ovipositional period, No. of eggs deposited and
hatch rate of Spodoptera exigua reared on natural and asiificial diets at 27+1°C

and 13L : 11D photoperiod

Natural diet

Artificial diet

Longevity ( 8 ) 9.53+3.15%
(days) (%) 7.52£1.90
Pre—oviposition period 2.14+£047
Oviposition period 452+1.16
No. of eggs 396.48+141.78
Hatching rate 68.77%

a**

a

a 2.07+0.39
a

a

a

11.43+3.16
7202171

901.18 £+ 266.93

a
a
a
489+1.64 a
b
79.5% a

* Mean+SD

**Means in the same row followed by the same letter are not significantly different at

5% level.
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Fig.1 Relationship between age of adult( ), percent
of oviposited female and No. of eggs deposited
by Spodoptera exigua reared on natural or
artificial diet at 27+1°C and 13L: 11D
photoperiod.
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Fig.2 Hatch rate of Spodoptera exigua eggs oviposi-
ted in different days, by females reared on
natural or artificial diets at 27+1°C and 13L; 11
D photoperiod.
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Table 6. Developmental duration and head capsule width of each larval instar of Spodoptera

exigua reared on artificial diet

Larval Developmental Width of head capsule (mm) *
instar duration :
N Mean Min. Max.
( days)
1 2.4410.06 0.2710.00 0.24 0.28
2 2.761£0.07 0.41+0.00 0.35 0.45
3 2.92+0.06 0.69+0.01 0.54 0.78
4 3.87£0.09 1.09+0.01 0.85 1.29
5 4.72+0.07 1.80£0.01 1.51 1.95
* Mean*SE
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