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Development of an artificial diet for three lepidopteran insects

CAO Li-Jun YANG Fan TANG Si-Ying CHEN Min™"

(Beijing Key Laboratory for Forest Pest Control, Beijing Forestry University, Beijing 100083, China

Abstract [Objectives] The establishment of insect colonies under artificial conditions is important for research and the
development of a set of artificial diets suitable for a variety of insect species can greatly decrease costs and improve the
efficiency of maintaining such colonies. [Methods] A diet was developed using two rounds of orthogonal design methods
and employed successfully in rearing three Noctuoidea species: Hyphantria cunea (Drury), Prodenia litura (Fabricius) and
Lymantria dispar (L.). [Results] The diet contained wheat germ (12%), sugar (2%), casein (4.5%), agar (1.5%), choline
chloride (0.05%), Wesson’s salt (1.0%), sorbic acid (0.4%), methyl p-hydroxybenzoate (0.25%), ascorbic acid (0.5%),
Vanderzant’s vitamin mix (0.003%) cholesterol (0.1%) and inositol (0.035%). [Conclusion] The three insect species
reared on this diet displayed normal larval development, pupal weight, pupation and eclosion rates. This research will provide
a basis for the development of artificial diets for other polyphagous insects.
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FePO4*4H,O 1.044 g Caz PO4 2745¢
1984 2000 2 1g
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L. 12 AREHHEZRRERLE
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x1 F1REXREMEFERSKTE
Table 1 Nutrition factors and their levels for the 1st orthogonal design
Level A%) B®) C(®) DO E®) F(%) GG H®) 1(%) J(%) K(@®) L(%)
eve
1 5 2.0 3.5 0.50 0.3 0.1 0.06 0.003 1 0.05 0.05  0.020
2 9 3.5 4.5 0.75 0.7 0.2 0.15 0.004 2 0.10 0.10  0.035
3 12 5.0 5.5 1.00 1.0 0.3 0.30 0.005 3 0.30 0.20  0.050
A: B C D E F G H B
I J K L

A. Wheat germ; B. Sugar; C. Casein; D. Wesson’s salt; E. Sorbic acid; F. Methyl p-hydroxybenzoate; G. Ascorbic acid; H.
Vanderzant’s vitamin mix; [. Agar; J. Cholesterol; K. Choline chloride; L. Inositol. The same below.

x2 F2REXRREMEFERSKTE
Table 2 Nutrition factors and their levels for the 2nd orthogonal design

Level D (%) E (%) F (%) G (%) H (%) T (%) L (%)

1 0.50 0.3 0.20 0.3 0.003 0.05 0.020

2 0.75 0.4 0.25 0.4 0.004 0.10 0.035

3 1.00 0.5 0.30 0.5 0.005 0.15 0.050

s 3 cm
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10%
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Table 3 The 1st orthogonal design and range analysis
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Table 4 Frequency of optimal level of each factor in the 1st orthogonal design
B C D E F G H I J K L
Level
1 0 3 0 1 3 0 0 0 3 1 3 1
2 1 0 4 3 1 3 0 0 1 1 1 1
3 3 1 0 0 0 1 4 4 0 2 0 2
x5 F1XEXRBERMKELRS
Table 5 Results of the 1st orthogonal design
(%) (%) (%)
Nutrition factors Percentage Nutrition factors Percentage Nutrition factors Percentage
A 12 K 0.05 G 0.3-0.5

B 2 D 0.5-1.0 H 0.003-0.005

C 4.5 E 0.3-0.5 J 0.05-0.15

I 1.5 F 0.2-0.3 L 0.02-0.05
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R7 F2REXKEEERREKF HIRYSR
Table 7 Frequency of optimal level of each factor in the 2nd orthogonal design
Level D E F G H J L
1 0 2 1 0 4 0 0
2 0 5 6 1 1 5 6
3 7 0 0 6 2 2 1
*8 EBMEFHEANREE
Table 8 Nutrition factors and their optimal levels
(%) (%) (%)
Nutrition factors Percentage Nutrition factors Percentage Nutrition factors Percentage
A 12.0 K 0.05 G 0.500
B 2.0 D 1.00 H 0.003
C 4.5 E 0.40 J 0.100
I 1.5 F 0.25 L 0.035
4
2007
2004 1990
26 d
14~19 d 1983
1999
9 1986
2
0.5% 4 6
0.2%~0.4% 1986 4~6
2010 2013 1999
Pachliopta aristolochiae Fabricius
1 3
27
4 2 3
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