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Rearing Method for Ascotis selenaria (Lepidoptera: Geometridae)
using an Artificial Diet
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ABSTRACT: This study was conducted to develop an artificial diet for the mugwort looper, Ascotis selenaria (Lepidoptera: Geometridae),
which is an insect pest to leaves of citrus (Citrus unshiu). Corn and soybean powder were selected as main nutrient sources for larvae of
A. selenaria after several diets consisted of wheat germ, corn, kidney bean and/or soybean were tested for larval development and survival.
A higher amount of the main nutrients in the diet increased the larval survivorship. Addition of yeast and cholesterol in diet increased
the larval survivorship. Finally the composition of diet was decided as followings; corn 100 g, soybean 100 g agar 25 g, Brewers’ yeast
30 g, cholesterol 0.5 g, Vanderzant vitamin mixture 2 g, Wesson’s salt mixture 2 g, sorbic acid 2 g, ascorbic acid 2 g, and methyl-4-
hydroxybenzoate 2.5 g, and distilled water 1 liter. Development periods of larvae and pupae, survival rate and fecundity of A. selenaria
reared on the diet were not significantly different with those on the host plant, citrus leaves. Larvae of early instars were reared in a group,
while larvae of later instars (5-6th) were reared individually. Adult mating was conducted in a plastic cage and an oilpaper covered with
a gauze was provided as an oviposition site.

Key words: Ascotis selenaria, Attificial diet, Mass rearing, Citrus, Ovipostion

X B 2 a7 Rl WSk s5el uiEbbe) A AR S QBARE s SAskc ABAkRe] F ARE S5e
MRS ET AR B YA 02 WSO, S5rsl TR A Fpo] e AR £5 A= o] Fokth Awsh

5 AFAE HUIsE W, frF ST oA, AEELE 2 Zlo 2 YETh B57IZE T AEE, Ak lole FAE
o} Zhe & W2 JHAIE ol flSlt). HEH o2 UIET AT ARl A9 QIEAtE 2L B 1 L9 8- 25 g, S5 100 g, WIF-F
100 g, &% 30 g, e ~8= 0.5 g, Bl el)&E(Vanderzant vitamin mix.) 2 g, JE3-E(Wesson’s salt mix.) 2 g, 22 B2 g &z}
2hl(methyl-4-hydroxybenzoate) 2.5 g, o}~ 284k 2 go] vk ARG H O 2 F-5-2 ZekE AP 87(990x40 mm) <tol|A], 2t §-3} {3
FH 4571 = 40vH A ko 2, 583 652 AN ARSaEelth AFECE 10% ABES o] 2 3] ZafE AdA) QH25%25%25 cm)
oA FA 3mlelel A 5~6mfe)7t wrEt=E Pl dHE AZRGE 7] 1 mm)E E21 715500l wokth 7[E AFALE R ARSS vl
7R S A FEjA S tiste] 7]k

MO s AR, A ALE, R AR, 2 A

U&7 X U 4scotis  selenaria  Schiffermiiller)S  Zh=

(Citrus unshiu), N IK Malus pumila), {Glycine max), G

*Corresponding author: dongsoonkim@jejunu.ac.kr

= [e] =]=] ==
Received February 1 2011; Revised March 12 2011; (Daucus carota) & &g 7t8ohe S22 A AA % o=
Accepted March 15 2011 E3z5}31 9)th(Kim and Beljaev, 2001). A|F%E 7hakol= 2t

55



Wi HEOR UE Y S8 Eetropis
excellens)©] 2 W51 9l o, E3] Y| =27 A e 7+
2 % Qo= TS 7hsfsl] wiitoll A1 A osf7F 2ok 1
Q] wFude KUK Biston panterinaria), S LH7}FA| Ly
Hi(Menophra senilis), ‘@232l UHSN Odontopera arida) 5
o] A TSk Qlrk

BAH S S 2R AT BT Sl

A AEAL, 3, A4, Al 5 Sl 25 0] B <]
sfote|ofo} 511, o @l ATE $18) AR EFo] A4H o T
Feolop gk AR TES 219120l AE-S B Aol 4= 9)
Lo, 252 A8 $IF O R 250 71542 ol &
S AlEO] HUZbR S ol 8t QFARE A A9
7 itk A7 VS R LS B ] B2t B
£ oLt Wkl gAkE el Inseta LE(S)E o 85}0] AR&3t

Ao 7 71250 QItHAndo ef al., 1997). ZL2jL} 7|FAE0|
U AER 7R F50] BolstA] @AY AAI ol wAlI7
= 78-57F ek webA Dougherty(1959)7} 4 213t 54
& SollA 50 o] Zagt Gl TRk A
S Ol AR F5, S5, Willoh 5 A8 T QgAY
SR (meridic diet) 7} 225ARSoll Eo] o]-§-%| a1 Qlck

252 Q15 AER= Bogdanow7+ 1908'A 4 ut2|(Calliphora
vomitoria) ARl A& 0|83}t R 1% =d|(Cohen,
2003), o] Adkisson et al.(1960)0]| EsIct U= N Pectinophora
gossypiella) A13-0] Wuljol(wheat germ)E ARE-5HHA] 1005
o] aZ-ol ufjol 7|4k QAR = ARSE AL QltKCohen,
2003; Vanderzant, 1974). Shorey(1963)+= duljo} thAl 2luls
(Phaseolus limensis) 2 333t 7F3st Q1 F AlRE HHSo] oF
| =2 SRR Trichoplusia ni)y& AR8EAAL, 5 71HE AL
22 9% W FollA 750] AT o] Aol 7Hs stk
31 B 15}t Shorey and Hale, 1965).

2 A7 HeS7PAEe] 7125l 2adt /AT
gH5}7] fIsto] AY o ARl 73t S AR S st
A skl ow, A St v =g 7 E o ® QY
AREof HhefeE e 2etste] The AgEo] vles7 G
wyo ks Bl e 2] S0 vl X|= FaFoll tste] =Sk

I
A3

o

QUEAR A A AFS e AU dscoris selenaria)
£2007d 490] A= ATIEA Stell2lo] A 2HE(EeE

56  Kor. J. Appl. Entomol. 50(1): 55~63 (2011)

) AlBE-L0 A 5~ 67 fro-= AR sh
25+1C, AM&E 40~60%, 34 16L:8D %
AREEL T oItk o] %, & toll A FF: 2l
Ho| 2 Yed7 AU A& ARSskelaL, mid 77g7] 48
2 o] A S Fdste ARsstRAnt. 714 = <) A (Citrus
unshiu) 7} Q1AL ] AJ9dolli= 20101 7H4] Q1FAL
22 A E WS ARSI

QIZAIZ ZAMME U HE

ST 1 LE B0l d(agar) 25 g& 9ol 59U & 44
L4100 g, W55 100 g, &5 (Brewers’ yeast) 30 g= {3l
W) 2 A AQiek SR a0 2271050 T ofst
7} HS wfl, B2/dEQ] vlERy]l E3HE(Vanderzant vitamin
mix.) 2 g, F7| 8 E3H=(Wesson’s salt mix.) 2 g, FHAHE
(E Aol A A-69FA-7 AbEolnt H7HE) 0.5 g3} ALR. 9] )
WA Bl ke B2 o2 A2 HAR2 g, Wi ulehl(methyl-4-
hydroxybenzoate) 2. g, oO}AF 2 HAF 205 715} =
o]l n2A 4191 EFES ZEkAY §7](20x30%8 cm)of|
a4 AL AT 3 G Haskqie)

Aol AMEE ABAR AR 5 S5 HTS, AT
(kidney bean)> Alg-oflA A2H FAE U] 71 AH
2 gh5o] AM-519 a1, ‘Wullol Wheat germ, BIO-SERV)E #|
9fk ek A Al 1uSigma)ol A T sksick

=
=

UBAIZ

0x

Y27 A Aol 23t A RS AEs)7] flstko]
S, vFE, AT BHloks 2R 63 UTAERS
Table 17} Zro] Al=Falict. 7 1o AE 377] £33
ZpzZre] o7k = AF-871(%74 90 mm, #°J40 mm,
off sutel¥ HE3HAL, o]F 68 f5=2 7HE ARSI
T 27 10:00~12:000] Eu] & A
oju] Hol& Bl AV A2 nLAakct 2F HejH 2 550t
L 717 2G-S 21T, 83 2~3U T L RAE S

X
g ]
g

Haom JuE 24t olFg 7] QIEAIR Ac
A ) gt aw ol U AEE, Hlel, B19R, of
5 wayRe AE FeR T ARES
Table 29} 20| RHESIch 2t Balet §52 21719 Al87} 5

= A-871(2173 90 mm, +°] 40 mm, SPL co.)¢f 40}2]
| =202 o AR5-24(F 30 ml, BIO-

F
Jo
ojl
©

W
ol

o



Table 1. Composition of main nutrients in six kinds of artificial diets tested for rearing larvae of Ascotis selenaria

Major ingredient

Diet combination

(Each 100 g) A B C D F
Corn O O

Wheat germ O O O O
Soybean O O

Kidney bean O O

As common components, agar 25 g, yeast 30 g, vitamin mix. 2 g, salt mix. 2 g, sorbic acid 2 g, methyl-4-hydroxybenzoate 2.5 g, and
ascorbic acid 2 g, and distilled water 1 liter were added into each diet.

Table 2. Composition of nutrients in artificial diets examined for rearing larvae of Ascotis selenaria

Diet combination (g)

Ingredient

A-1 A-2 A-3 A-4 A-5 A-6 A-7 A
Corn 100 50 100 100 100 100 100 100
Soybean 100 100 50 100 100 100 100 100
Yeast 0 0 0 30 30 0 30 30
Cholesterol 0 0 0 0 0 0.5 0.5 0
Vitamin mix. 2 2 2 0 2 2 2 2
Salt mix. 2 2 2 0 2 2 2 2
Ascorbic acid 2 2 2 0 0 2 2 2

As common components, agar 25 g, sorbic acid 2 g, methyl-4-hydroxybenzoate 2.5 g, and distilled water 1 liter were added into each diet.
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Table 3. Development time, survival rates and pupal weight of Ascotis selenaria reared on the artificial diets composed with corn,

soybean, kidney bean and wheat germ diets in Table 1

. No. of larvae Developmental time (days) Survival (%) weldit e
Diet . pupae
e n Larvae n Pupae Larvae Pupae  Cumulative ()
Citrus leaf 25 25 1424 25 103 a 100.0 100.0 100 0.48 a
A 15 14 13.5a 14 11.0a 93.3"3  100.0" 93.3™ 0.50 a
B 15 6 19.0b 0 2 40.0° 0.0 0.0"™ 027b
C 15 4 25.0¢ 1 10.0a 2677 25,077 6.77" 0.30b
D 15 0 - 0 - 0.0° 0.0 0.0° -
E 15 2 22.0b 0 - 13.30 0.0"" 0.0°™ -
F 15 0 - 0 - 0.0"" 0.0 0.0"™ -

Means followed by same letters in a column are not significantly different by Duncan's multiple range test at p = 0.05.

No survival.

* Fisher's Exact Test comparing the citrus leaf with each diet was applied for all % survival data (ns, not significant; 'P<0.05 " P<0.01;"" P

<0.001).

*

Table 4. Development time, survival rates, and pupal weight of Ascotis selenarialarvae reared on the artificial diet A and its modification

diets in table 2

No. of larvae Developmental time (days)

Survival (%) Weight of pupae

Diet examined n Larvae n Pupae Larvae Pupae Cumulative (g)
A-1 120 21 308a 14 133a 17.508 66.7" 11.7" 0.45¢
A-2 120 3 320a 3 83b 2.5 100.0" 2,50 0.58 ab
A-3 120 324a 5 128 a 6.7 62.5™ 4207 0.51 abc
A-4 120 0 2 0 - - - - -
A-5 120 38 255¢ 20 129a 317" 52.6™ 16.7™ 0.55 abc
A-6 120 45  282b 32 126a 37.59 71.1 26.77 0.49 be
A-7 122 28 255¢ 19 133a 23.0 67.9 15.6 0.63 a
A 124 27 267bc 14 133a 21.8™ 51.9™ 11.3™ 0.61 ab

' Means followed by same letters in a column are not significantly different by Duncan's multiple range test at p = 0.05.

No survival.

Fk

* Fisher's Exact Test comparing the diet A-7 with each diet was applied for all % survival data (ns, not significant; "P< 0.05; " P<0.01; " P

<0.001).
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Table 5. Effect of yeast and/or cholesterol in artificial diets on the development period and survival rates of Ascotis selenaria. The artificial
diets were used with the same ones in Table 2

Diet No. of larvae Developmental period (day) Survival (%)

(Treatment) examined n Larvae n Pupae Larvae Pupae Cumulative
A 180 101 266b" 6l 134a 56.102 60.47" 33.9"
(Yeast)

A6 150 72 284 ¢ 64 134a 48.0"" 88.9™ 42777
(Cholesterol) ’ ’ ’ ’ ’

A-7

150 99 22.8a 88 129a 66.0 88.9 58.7

(Yeast and Cholesterol)
Means followed by same letters in a column are not significantly different by Duncan's multiple range test at P = 0.05. .
2 Fisher's exact test comparing the diet A-7 with each diet was applied for all % survival data (ns, not significant; *P< 0.05; " P<0.01; " P<
0.001).

Table 6. Comparison of the development time, survival rates, and fecundity of Ascotis selenariareared on artificial diet A-7 and citrus leaves,
respectively

' No. of larvae Developmental time (days) Survival (%) Weight of  Fecundity (No. eggs)
Diet ined pupae
examine n Larvae n  Pupae Larvae Pupae  Cumulative (2 Mean Max. Min.
A-7 209 147 21.9™" 121 127" 70.9™ 81.6 57.9™ 0.61°  2,168™ 3,602 1,044
citrus 117 94 224 91 127 79.9 96.3 77.3 058 1,857 2,955 1,019
leaves

"A t-Test was applied to compare statistical difference between citrus leaves and the best artificial diet, A-7 for all data (™ not significant; " Ps
<0.05; P<0.01; P<0.001).
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Table 7. Size of egg, larvae, pupa and adults of Ascotis selenaria

No. of

Means(mm)

Developmental stage

Individuals examined Width' Length®
Egg 20 0.46 £ 0.004 0.73 £ 0.007
Ist 20 0.31 £ 0.004 2.03£0.06
2nd 20 0.51 £ 0.007 5.49 +0.259
3rd 17 0.85+0.019 8.97+0.421
Larvae
4th 20 1.37+0.019 16.06 + 0.786
5th 20 2.14+0.032 25.68 +0.929
6th 17 3.19+0.052 40.57 + 1.870
Pupa 20 6.57 £ 0.093 21.36+0.217
Female 34 532+3.46 21.5+0.30
Adults
Male 34 49.1 £3.37 21.9+0.35

The width of head capsule in larva and the length of wing span in adult.
? The body length from head to the end of abdomen in larva, pupa, and adult.

Fig. 1. Developmental stage of A. sefenaria. E1: different color of
egg, E2: egg just before hatching, L1: 1stinstar, L3: 3rd instar, L6:
6th instar, P: pupa, A1&A2: different body color of adult male.
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Fig. 2. Oviposition substrates examined in this study (A) and A.
selenariafemale laying eggs (B).
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