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Efficient Mass-rearing Method of Mythimna loreyi
(Lepidoptera: Noctuidea) using Artificial Diets

Sunghoon Baek, Eun Young Kim', Jin Kyo Jung' and Chang-Gyu Park*

Department of Agriculture and Fisheries Convergence, Korea National University of Agriculture and Fisheries, Jeonju 54874, Korea
!Crop Cultivation and Environment Research Division, National Institute of Crop Science, Rural Development Administration, Suwon 16429, Korea

ABSTRACT: A lot of individuals of Mythimna loreyi have been attracted to the sex-pheromone traps of Spodoptera frugiperda during recent
few years. However, there is no information about this pest. Thus, an efficient mass-rearing method of M. loreyi is demanded to study
this pest. In this study, we compared the effects of artificial diets and rearing methods on its larval development and oviposition to suggest
an efficient mass-rearing method of M. loreyi. Between S. frugipera and Agrotis ipsilon artificial diets, A. ipsilon diet showed more rapid
larval development with higher survivorship, and decreased pupa weights and oviposition numbers compared to S. frugipera diet.
Moreover, a grouping rearing caused more rapid larva development, decreased pupa weight and survivorship compared to an individual
rearing. Therefore, for mass-rearing of M. loreyi, it is considered efficient to rear the newly emerged larvae in groups using A. ipsilon
artificial diet and then rearing them individually after second or third larval stadium.
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Table 1. The composition of artificial diets used in this study for rearing of M. /oreyilarvae. The composition was same with the one of
artificial diet (Jung et al., 2020a) developed for rearing of S. frugiperdalarvae except for water amount

Ingredient Unit Amount
Pinto bean power (Frontier Agriculture Sciences; Newark, USA) g 20
Wheat germ (Frontier Agriculture Sciences) g 60
Soybean meal (Frontier Agriculture Sciences) g 50
Whole milk power (Seoul Dairy Cooperative; Seoul, Korea) g 20
Sugar (TS Co. Ltd.; Seoul, Korea) g 10
Cellulose (Frontier Agriculture Sciences) g 5
Ascorbic acid (Duksan Pure Chemicals; Ansan, Korea) g 7
Vitamine mixture (Seoul Vet Pharma Co.; Seoul, Korea) g 5
Methyl-p-hydroxybenzoate (Sigma-Aldrich, St. Louis, USA) g 4
Wesson’s salt mixture (Bio-Serv; Flemington, USA) g 5
Sorbic acid (Junsei Chemical Co.; Tokyo, Japan) g 2
Florfenicol (80g/kg) (Seoul Vet Pharma Co.) g 0.2
Agar (Duksan Pure Chemicals) g 23
Distilled water ml 1,050
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Table 2. The composition of commercial artificial diets of A.
fpsilon used in this study for rearing of M. loreyilarvae

Ingredient Unit Amount
Pinto bean power g Unknown
Yeast, Torula g Unknown
Vanderzant-Adkisson (Dry mix) g Unknown
Cellulose (Fiber) g Unknown
Methyl Paraben g Unknown
Sorbic acid g Unknown
Wheat Germ, oil g Unknown
Ascorbic acid g Unknown
Vitamin mix, Vanderzant g Unknown
Alfalpa herb powder g Unknown
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Table 3. Developmental time (days + SD) and survivorship (%) from eggs to adults, and pupa weight (g + SD) of M. loreyiaccording to

combinations of artificial diets

Diet' Developmental time Pupa weight Survivorship
A+A 42.8+5.05b° 0.32+0.050 c 833a
A+B 43.1+3.45b 0.37+0.062 b 86.7 a
B+B 494+2.10a 0.46+0.042 a 533a
B+A 483+4.64a 0.32+0.084 ¢ 76.7 a

'Combination of artificial diets during larval development (first + the other diets). A and B indicates the artifical diests of A. ipsilon and

S. frugiperda, respectively.

*Means within a column followed by the same letter are not significantly different (P > 0.05; All pairwise #-test or chi-square test).

Table 4. Average oviposited eggs (number + SE) of M. /oreyiaccording to combinations of artificial diets

Diet' Number of pairs’ Number of eggs
A+A 10 810+ 165.12°
A+B 9 755+ 159.5a
B+B 9 L,L171+119.6 a

'Combination of artificial diets during larval development (first + the other diets). A and B indicates the artifical diests of A. ipsilon and

S. frugiperda, respectively.

’If female is dead without oviposition, the pair is not included in the analysis.
>Means within a column followed by the same letter are not significantly different (P > 0.05; All pairwise #-test).

290 Korean J. Appl. Entomol. 62(4) 287~293 (2023)



Table 5. Developmental time (days + SD) and survivorship (%, adulted number / initial number) from eggs to adults, and pupa weight (g
+ SD) of M. Joreyiaccording to rearing methods in three combinations of artificial diets

Rearing method' Developmental time Pupa weight Survivorship
Only A. ipsilon artificial diet
Individual 40.0 £ 2.16 2> 0.33+£0.043 a 63.3 (19/30) a
Group + Individual 39.6+2.60 a 0.31+£0.039 a 58.7 (88/150) a
Group 389+1.74a 0.27+0.043 b 14.7 (22/150) b
A. ipsilon artificial diet, and then S. frugiperda artificial diet
Individual 41.2+2.84 ab 0.35+£0.047 a 56.7 (17/30) a
Group + Individual 419+281a 0.33+0.057 a 38.0 (57/150) ab
Group 403+1.73b 0.27+0.053 b 26.0 (39/150) b
Only S. frugiperda artificial diet
Individual 44.8+333a 0.35+0.064 a 60.0 (18/30) a
Group + Individual 419+28la 0.31£0.068 b 38.0 (57/150) a
Group 43.0+3.23a 0.26 £0.052 ¢ 32.0 (48/150) a

'Individual, group+individual, and group indicate individual rearing, five individuals at the early developmental stage, and then
individual rearing after first diet exchange, and five individuals per insect rearing cup, respectively.
*Means within a column followed by the same letter are not significantly different (P > 0.05; All pairwise #-test or chi-square test).
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Table 6. Developmental time (days + SD) from eggs to adults and pupa weight (g + SD) of M. foreyiaccording to its sex, and its sex ratio (%)

in multiple rearing conditions

Individual

Group + individual Group

Rearing method'
Male Female

Male Female Male Female

Only A. ipsilon artificial diet
Developmental time 403+ 191a 39.6+2.64a
Pupa weight 0.34+£0.039a 0.30+0.034b
Sex ration 632a 36.8 a

39.8+1.90a 39.4+3.06a 392+1.79a 38.7+1.75a
0.32+0.031a 031+£0.044 a 0.27+0.055a 0.26+0.035a
443 a 55.7a 409 a 59.1a

A. ipsilon artificial diet, and then S. frugiperda artificial diet
Developmental time ~ 42.3+2.69a 40.5+2.84a
Pupa weight 037+0.024a 0.34£0.057a
Sex ration 412a 58.8a

42.8+3.08a 40.7+1.75b 40.7+1.45a 40.0 + 1.87a
0.34+£0.059a 0.32+0.053a 0.27+£0.059a 0.27£0.049a
59.6 a 40.4 a 41.0a 59.0a

Only S. fiugiperda artificial diet
Developmental time 447+3.10a 45.0+3091a
Pupa weight 0.36+0.061a 0.32+0.060 a
Sex ration 61.1a 389a

44.0+3.73 a 425+4.85a 44.0+2.89a 41.5+3.00b
0.32+0.065a 0.28+0.068b 0.27+0.053a 0.25+0.051a
579 a 42.1a 458 a 542 a

'Individual, group+individual, and group indicate individual rearing, five individuals at the early developmental stage, and then
individual rearing after first diet exchange, and five individuals per insect rearing cup, respectively.
*Means of both sexes within a row and column followed by the same letter are not significantly different (P > 0.05; All pairwise #-test

or chi-square test).
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