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Development of artificial rearing technology
for Lepidoptera insects
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Abstract: At present, People pay more and more attentions to researches on Lepidoptera insects, while artificial rear-

ing is a basis of insect research, especially research and development of artificial diet formulation. Based on the available

literatures, the present study focused on artificial rearing techniques, preparation of artificial diet formulation, feeding envi-

ronment and operation, so as to summarize research progress of artificial rearing techniques for Lepidoptera insects. it was

found that the artificial rearing techniques and artificial diet formulation had been made great progresses, and the current

research was mainly to improve survival rate of insects, but ignored their physiological traits. In future, while optimizing ar-

tificial rearing techniques, some differences in performance between wild and mass—reared insects should be assessed con-

tinuously and regularly, so as to provide a large number of high—quality experimental insects for further study.

Key words: Lepidoptera; insect; artificial rearing; diet formulation; research progress

Nava and Parra 2005

2016-02-16

31171840
3026
* 1968—
foxmail.com 1987-

1984 Jha et al. 2012

2013 .
15
18%
2003
2008 2400
2015002 NY 2015

E-mail: huyangzb@
E-mail: ggyydai0328@qq.com



-673-

ha

2010

Chaudhury and Skoda 2013

2013

Teimouri 2015

2.1% 42.7%~100.0%.

1984 Grenier 2012 .

al. 2010 2014 .

2014 Thiéry et al. 2014
2

2012

2007 .

84% 26.2%

1.7%~

Masoud et

Su et al.

1984 Grenier

2.1
o 2010
1992
19.6%  86.9% 2013
Reed et al. 1972
3 41.7% Sukirno
2013 Situmorang 1977
74.5%:
2.2
2010 . 2008 5
4 20
3
93.4%~99.0% 61.9~63.8  Assemi
2012 16 2
32
44.7% 23.2%:,
2.3
2010 . 2010 6 12
2 22
25.0% 2013 9
4 20
10
42.5%~87.5%
3
3.1
Kleynhansa et al. 2014 2015 .

80%~90%
20~25 C 2015 .



-674-

47

25~28 C

40%~

60%. 20~28 C 60%~90%
2013 .
25~27 C

20~22 C

60%~70%
80%~90%
Kanno and Sato
1979 16 L/8D 14 L/10 D,
3.2

3.2.1

2013 Yang et al.
2015 .

3.2.2
2003

Thorhill and Alcock 1983

2009 °

° 2011
20.9%

o 2010 10

66.0% 49.5% 307.3 mg

205.4 mg 1174.4 122.8
90

301 mg 423 1998 .

o Elvira et al.
2010

2014

Pritam, 1983 2014

N Grayson et al.
2015 .

. 2014.
J. 515 1376-1386.
Cao L] Yang F Tang SY Chen M. 2014. Development of an
artificial diet for three lepidopteran insects J . Chinese Jour—
nal of Applied Entomology 51 5 1376-1386.
. 1992.
J. 29 2 118-119.
Chen SL Fan'Y Gan B C. 1992. Application of artificial diet
in aquaculture of Tirathaba rufivena J . Chinese Bulletin of
Entomology 29 2 118-119.

2013.
J. 27 4 434-439.
DaiCG LiKL Wang LF Tan XS HuY YuanZ M Fu
Q. 2013. An oligidic diet for Sesamia inferens optimized by

uniform design and successive rearing J . Chinese of Jour—

nal of Rice Science 27 4  434-439.

2015. l.
42 1 45-50.

FanJ B WuZ W Shang S Q Mijiti A Zhang Y L. Wang D.
2015. Optimization of semi-artificial diet and temperature
for rearing the codling moth Cydia pomonella L. ] . Jour—
nal of Plant Protection 42 1  45-50.

. 2010.
J.
47 3 503-506.
Gan B C Huang LM Liu L F Yang X Q Lin Y M. 2010.



-675-

Effects of two improved artificial diets on the development
and reproduction of Tirathaba rufivena J . Chinese Bulletin
of Entomology 47 3 503-506.
. 2013.
J. 27 5 535-538.
Hu Y Zheng Y L. Cao G L. Fu Q. 2013. A technique for
rearing Chilo suppressalis in the large scale with an oligidic
diet in laboratory J . Chinese of Journal of Rice Science
27 5 535-538.
. 2010. M.

Huang S W. 2010. Key Control Technologies of Diseases and

Insect Pests of Rice M . Beijing Jindun Publishing House.
. 2010.
J. 44 1

78-82.

Jiang ] W Ding S B Zhang Y M Wang Y. 2010. Effects of
artificial diet on the growth & development and fecundity in
H. armigera ] . Journal of Henan Agricultural University
44 1 78-82.

. 2013.

21 4 474-479.

Kong HL Zhang Y X Zhu S D Kong Y Wu L Hu R L.
2013. Effects of larval density on growth development and
reproduction of diamondback moth DBM  Plutella xylostella

L. ] . Chinese Journal of Eco—Agriculture 21 4  474-
479.
. 2003. M.
6-7.

Lei C L. Rong X L. 2003. General Entomology M . Beijing
China Agriculture Press 6-7.

. 2015. J.
52 2 498-503.

LiB Han L Z Peng Y F. 2015. Development of a standardized
artificial diet and rearing technique for the striped stem
borer Chilo suppressalis Walker Lepidoptera Crambidae

J . Chinese Journal of Applied Entomology 52 2 498-
503.

2011. J.
25 3 321-325.

LiCM XulJ Yang Y] QiJH ZhengXS Wang Y LiuQ
Li Z S. 2011. Growth and reproduction of Cnaphalocrocis
medialis fed on improved artificial diet J . Chinese of

321-325.

. 2010.

Journal of Rice Science 25 3

53 4 420-426.
LiJ] Tan XS Tan S Q Yuan Z M Xiong X Y. 2010. Appli—
cation of improved support vector machine in the optimiza—
tion of artificial diet for the cotton bollworm Helicover

paarmigera Lepidoptera Noctuidae ] . Acta Entomologi—

ca Sinica 53 4 420-426.
. 2008.

45 2 310-314.

LuHM LiSH Wang M Q Zhang G A. 2008. The opti—
mized artificial diet of the rice stem borer Chilo suppres—
salis ] . Chinese Bulletin of Entomology 45 2 310-
314.

. 2007.
J. 16 2 149-155.

Li F LiuY S Zhang X B Zhu Y H. 2007. Present research
condition of artificial feed to Lepidoptera J . Entomological
Journal of East China 16 2 149-155.

. 2014.
J. 18 6 57-61.

LuZY RanHF LiuWX QuZG LiJC.2014. Improve—
ment of rearing technique of Mythimna separata in laborato—
ry J . Journal of Hebei Agricultural Sciences 18 6 57—
61.

. 2009. M .
26-28.

Shu C Wang D D. 2009. Infestation Regularity and Control of
Chilo suppressalis Walker M . Beijing China Agricul-
tural Science and Technology Press 26-28.

. 2010. DPS N
M. 238-257.

Tang Q Y. 2010. DPS Experimental Design Statistical Analysis
and Data Mining of Data Processing System M . Beijing
The Science Publishing Company 238-257.

. 1998.
90 J.
111 15-18.

Wang X R LiuRZ HuangSQ LinM Lai SX Jiang G T.
1998. The weight and reproductive capacity of the 90 gene—
rations of Helicoverpa armigera ] . Journal of Zhongkai
Agrotechnical College 11 1 15-18.

. 1984. K.
3-9.

Wang Y N Zheng Z Q Zhou Y S. 1984. Manual of Insect Ar-
tificial Diets K . Shanghai Shanghai Scientific & Techni—
cal Publishers 3-9.

. 2013.
J. 5 44-47.

Wei J] L Huang C H Wang B H. 2013. Research progress of
artificial rearing technology for Lepidoptera insects J . Su—
garcane and Canesugar 5  44-47.

. 2013.
J. 34 7  1335-1339.

YanZ LiBQ PengZ Q ZhangCH JinQA Wen H B. 2013.
Effect of tomato pepper and artificial diet on the growth
development and fecundity of Spodoptera litura Fabricius
J . Chinese Journal of Tropical Crops 34 7  1335-1339.



-676-

47

. 2014.

37 2 59-66.

Zhang SK Wang Y C SuJ Y Ren X B. 2014. Inhibitory ef-
fects of antifungal agents against Aspergillus on the artifi—
cial diets of rice leaffolder Cnaphalocrocis medinalis J . Jour—
nal of Nanjing Agricultural University 37 2 59-66.

. 2013. N
J. 34 2 71-76.

Zhou K M Liu T. 2013. Historical evolution of seed selection
and breeding of silkworm in ancient China J . China Seri-
culture 34 2 71-76.

Assemi H Rezapanah M Shoushtari R V. Mehrvar A. 2012.
Modified artificial diet for rearing of tobacco budworm He-
licoverpa armigera using the Taguchi method and Der—
ringer’s desirability function J . Journal of Insect Science
12 100.

Chaudhury M F Skoda S R. 2013. An artificial diet for rearing
Cochliomyia macellaria Diptera Calliphoridae ] . Jour—
nal of Economic Entomology 106 4  1927-1931.

Elvira S Gorrfa N Munoz D Williams T Caballero P. 2010. A
simplified low—cost diet for rearing Spodoptera exigua Le—
pidoptera Noctuidae and its effect on S. exigua nucleo—
polyhedrovirus production J . Journal of Economic Ento—
mology 103 1  17-24.

Grayson K L Parry D Faske T M Hamilton A. 2015. Perfor—
mance of wild and laboratory —reared gypsy moth Lepi—
doptera Erebidae A comparison between foliage and ar—
tificial diet J . Environmental Entomology 44 3 864 -
873.

Grenier S. 2012. Artificial rearing of entomophagous insects
with emphasis on nutrition and parasitoids—general outlines
from personal experience J . Karaelmas Science and Engi—
neering Journal 2 2 1-12.

Jha R K Chi H Tang L C. 2012. A comparison of artificial diet
and hybrid sweet corn for the rearing of Helicoverpa
armigera Hiibner Lepidoptera Noctuidae based on life
table characteristics J . Environmental entomology 41 1
30-39.

Kanno H Sato A. 1979. Mating behaviour of the rice stem borer
moth  Chilo suppressalis Walker Lepidoptera Pyralidae I1.
effects of temperature and relative humidity on mating ac—
tivity J . Applied Entomology and Zoology 14 4  419-
4217.

Kleynhansa E  Conlong D E  Terblanche J S. 2014. Direct and
indirect effects of development temperature on adult water

balance traits of Eldana saccharina Lepidoptera Pyralidae

J . Journal of Insect Physiology 68 69-75.

Masoud M A Saad A S A Mourad A K K Ghorab M A S.
2010. Mass rearing of the pink cormn borer Sesamia cretica
Led larvae on semi-artificial diets J . Communications in
Agricultural and Applied Biological Sciences 75 3 295-
304.

Nava D E  Parra ] R P. 2005. Biologia de Stenoma catenifer
Walsingham Lepidoptera Elachistidae em dieta natural e
artificial e Estabelecimento de um sistema de Cria¢gio J .

751-759.

Pritam S. 1983. A general purpose laboratory diet mixture for

Neotropical Entomology 34 5

rearing insects J . International Journal of Tropical Insect
Science 4 4 357-362.
Reed G L. Showers W B Huggans J L. Carter S W. 1972. Im—
proved procedure for mass rearing the European corn borer
1472-1476.

Situmorang J. 1997. Optimasi susunan pakan buatan untuk per—

J . Journal of Economic Entomology 65 5

tumbuhan dan kualitas kokon ulat sutera atakas Attacus

atlas Linn. Lepidoptera Saturniidae M . Indonesia
Research Report Faculty of Biology Gadjah Mada Univer—
sity.

SuJY WangY C ZhangSK Ren X B. 2014. Antifungal agents
against Aspergillus niger for rearing rice leaffolder larvae

Lepidoptera  Pyralidae on artificial diet J . Journal of

1092-1100.

Sukirno S Situmorang J Sumarmi S Soesilohadi R C H Pratiwi
R. 2013. Evaluation of artificial diets for Attacus atlas

Economic Entomology 107 3

Lepidoptera  Saturniidae  in Yogyakarta special region
Indonesia J . Journal of Economic Entomology 106 6
2364-2370.

Teimouri N Sendi J J Zibaee A Khosravi R. 2015. Feeding
indices and enzymatic activities of carob moth Ectomyelois
ceratoniae Zeller Lepidoptera Pyrallidae on two com—

mercial pistachio cultivars and an artificial diet J . Journal

76-82.
Thiéry D Monceau K Moreau J. 2014. Larval intraspecific

of Saudi Society of Agricultural Sciences 14 1

competition for food in the European grapevine moth Lobe—
sia botrana J . Bulletin of Entomological Research 104
4 1-8.

Thorhill R Alcock J. 1983. The evolution of insect mating sys—
tems M . Cambridge Harvard University Press 97.

Yang ¥ Hu G Shi J J Zhai B P. 2015. Effects of larval densi—
ty and food stress on life —history traits of Cnaphalocrocis
medinalis Lepidoptera Pyralidae ] . Journal of Applied
Entomology 139 5 370-380.



