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Can Maruca vitrata (Lepidoptera: Crambidae) Over-winter in Suwon Area?
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ABSTRACT: Maruca vitrata is a main insect pest against crops of Vigna species (V. angularis and V. radiata) and Sesbania sesban in Fabaceae,
but the life cycle of the insect is unclear in Korea. In order to know over-wintering possibility, its stage of the insect, over-wintering entry
season, and the first adult emergence season of the next year, we investigated over-wintering rates of the insect in outdoor conditions in
Suwon (37°16'N 126°59°E 35ASL). In all colonies which the rearing for larvae, pupae and eggs started after mid-September, adults did
not emerge within the year, and all insects died before next June. In several trials for over-wintering of larvae and pupae in soil, all insects
died, too. Larvae stored during specified periods at low temperatures (10 and 13°C) did not emerge. From the results, it was postulated
that M. vitrata does not have an adaptability to temperature below zero, and cannot over-winter in Suwon area.
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G.-H., unpublished observation).

T =S A 23 B gl F oA A = =Tl(EPPO
Global Database, 2015), L n|EZ =20} A|ETE ¢ SA|THA|
subunit 1 (mtCO I) -4} 24 0. 2 A|A] 9 2] 9 o] 7)Aol

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.




0|2 BRI} 0.0, A 0.2 ofAlofel Afslet o] of e}
o 247t o0 2, efelof ez} o Mot} Aol ofel
= Ad o2 £ 0 7 ZX8 7lsAd o] R alE]|QitiMargam et
al.,2011; Periasamy et al., 2015). o] 7]&2o]| &J3f] ] g
TS EHE mtCO 17714 G714 Dz opAlof-ofze|7 ek
o] &5 A0 & B 15| tKKim etal., 2016). A= 1971
EHE 20008712 JAE 170709] A3 F2 7] 2(Bae, 2001)2
A)od 2 A7 AASHAE W, FEPGE AFEES 2
ek Aelol A 490 B 19 20 274 WA 9 A
2 wjopsic. FHuie] saie} uhalel tsh A A - obd
) A GA FF HarE|al QLo (Jackai and Daoust, 1986;
Sharma, 1998), &3} 7]7to] Ql= -E|yels 3k 201 o
oA of AF At thafjA] Hare Hr= 8 gk A=d
7]20] otz oAz LA oA TAYsh= LSS
A 3K freeze-tolerant) 2-2 =2 7|9(freeze-avoiding) S =
3 Aol AT AU G2 ol s Sl A= slv|she =
= goh=dl, o] IS ol LS Wsol 7kt 227 ¥
dEl= Al7lol Holo] AN oA FA17] EHTFEHDanks,
1978; Tauber et al., 1986). o] L5 A A]7] 2] FA|A S o=
A el o] Ao ek ABARE ol sfishe ol S-a.5kH, BliS
off thafiA= FAAZIE AEE 4= = 5T HH7} ok
(Tauber et al., 1986).

3 A7) AP A2 Fol A o] FHPE TS 2
a7] Slal AJml R EYS olgatol 4% b Al7|S EFja)
k. o ARERE | =21 2402 DAY THAIEol A L
] ZAJ(Adati and Tatsuki, 1999; Downham et al., 2003; Schlziger
etal, 2012; Lu et al., 2013)0]¢l=d], @ &zF & Auj 7]t 5
27 TR0l Qe 2 EERS R[St o, £3]0] A HA|
Pol e T HA| ez Y22 EfS A8 4 1%L
THJung, J.K., unpublished observation). & &17Lo]| A= F L}
Hho] U 7154 T UE 5 U 47| S opie g o 2 7k n

Bl ofefol A TR ATARS sHaA dsEiet s WY

1) rulm

;g
=

1114

5
Qr
o

°H1

A7) 8 F ol B3 A5 A 4715 718 E 0 2 Fgted
1 st om, ol7)e] 1 Z3E ek Wudit

al
=

X

]

i

yzms 9|
—:—UﬂL]—HOPS 2004L:] 8oJ Ul— 7:]7] /\% -’é’ ]‘(37016 N
126°59'E 35ASL) oA 3| A 5o] -3of = Tjuf ARS-of] AR

3= WA ol FALE(Heo et al., 2009)E, AFoll&= S74

440 Korean J. Appl. Entomol. 55(4): 439~444 (2016)

10% Ag=-2 wo] 2 AlFste] AF i
%*H%ﬂ% 7ol 215 3 em 2] ¥ ?“3%5711 LT
< 2H| P2 H(200 mesh) 0.2 1 ‘S? A EEAEE
(232 x 165 x 95 mm)& ARESHATE U -0 = 3le wl, AF
=87 toll ool efofm(11 x 21 cm)% 3
ol o] SR E o] FUh Rt 4 5E Y ot ™
7g7H26 x 31 % 31 em)o] Y i AR} QFZ: Slof| sjo]wetes
0] Zof B & ol AFsl == ST AR S 2
227] 15 b9 h (light/dark), €% 25 + 1°C, A4 60 + 10%
ol 1:]-

=
=TT

2
rO‘
ﬁ
4>
)

o
52

1t & o2 At

OFQ ARSE Sl B UE At(Jung etal., 2014)2F ZHo]
& THE LT, Aol A1 591 AT
o a Hath HaeE ofelz §74 ABARE Al
A B ZQDPOE A}S:315T) WA 2008 99 11213} 24
2, 109 10910} 212} SR8kt §5-2 1000}2)4) A8 A}
Sl 98 HE ] A(50 mm diameter, 10 mm helght)oﬂ
558 THuleld Yol Ageto] L el BBl ES Bl
H| 7= 2248 ARS-Z(28 ml, Bio-Serv, USA) o2 &4 1
ol JIFARE Fof ol 58l 6 871A] -8} o 75 ST
ol mj AJFARRE A 87] Y] F= 2 fIsf ¥ A,
A& ol A7 vk Zlo] RRlEH A 202 aAfsto] |
ATk 53 WH719] P otz {5 A7 1FE v st
o] ofA 92t U S AR TRt 20101 0ll= 9do|
3~4d 2t 0= THof| A 27k 60ute] A A E R o] 2
HIH O 2 ARSSHITE 2011 of+= 9 8T}, 10, 13Y9
FReRRt 55 A7) ofefoll A HHe 2 ARssidled], ol
Aol A 9 Tofl A 109 F<ofl Abolofl g2t HH|)7 & #<
AR AIZIER ZZF 108 5 7Y, 14Uof 60v}2) 4] Hefo|E
S vl Eeto| ES H2 AAR U] STRAE (232 X 165 *
95 mm)©f 3L o] F371A] -3} o §-5 s 20150
=94 1101.4210] 102 1 ZHZ}of] B o} a3 HAFRK26 x 31
< 50 cm)Z A2 OF 5 cm 200|275 9Joi] A5} A o
off (500 um) = 31 F& °F 8 em AR 7k Fof 71 o 2|
At B RS W 2 R G5 2000} S Eo = A)
Se19lc). 1 §5710] ALS-87] TG Qo] f550] At
oz g £ o7l PSS SFES SEslT, ol
S7HA] AR Qollxje] 9.5} o} g garstelck ol T A
Wilo] ofmdvko = vl Az H2jslgli, hE AL
S ol tjAl AEIIA H (200 mesh) O 2 ol A 2|81k

32

Ho

F

rlo

>4>\1

10

(‘_EL



d3at U ol At L33 Hd| 715 99 229U~109 7Y Atolof 13T Ql5fH|o] g
(24h dark) 2 €A H3}ATE 0|52 109242 10T Q14
2011394 8710, 13°‘°ﬂ ZE HBKeE {3 217t ool o] o]E](24h dark) 2 £ 711, o] 53] 39 22 thA] 25C ARSAl R

H Yo ARSIk oSS 0YTWRE 1Y 24 4% SAch 2% A2 3 Foll $IRPA AR AT 1%
oslelgn, 3 4SS A% R AR T AVIskach

e 0 2 Aol ol IR A ARKHES 3 -, 4
$& TR Fol A oS WASAT, o714 AAHA A H R R
2ol BRI 4= 2AalA] o3leh slolserele 109
W19 Zof vl FOIS) ARSRICHAR 8, 8, 4wk wWald 20081 9L} 108 Aolo] ZRET $38 AVIER A%
L3 g E ] A|(85 mm diameter, 30 mm height) ¢Fof W31, 4= 3lGS ul, 9 11Y ASS AJASE Heho] G52 1 & oF
5 O FETE AR e} A Hof o Eal7A] H3t ol e 90%7}-g-2kstaL, HH| 7] &= 2F 90% P-8fsh= Zlo] W H L
AP ofuff A5-0] mn|ef o] =7 o = 2AKSHA] 9F U, 94 24 Aok 759 oF 90%7} &3}t Hhd, HH|7|=
Ak FHH 9 2HE ZHRSE §55 ofejollA e FTe T 9-3l5HA] Z3tK(Table 1). 109 10 HehS 2 50
Z AR, 714 S8Rt S e Aleb Aol | 213 GFshA] RAL, Al A Rl A o] 3l -8kt 7iA|
o} AFtsH=S SfaL, Alehetol 'I‘X]‘Q Hlo]wetdS wjYd Ao S5 WHT 5 ISl o] 2tz Ve FHuel ¥ &
HEFA o] Yar Hefo| E(THHS) S-2 viu|EEto| E(7HHE) ulof| tigt 7457171 vil-9- &= 4= Aok 7P E o], 2010139
£ o] gol o] F3i7iA| TQ'O:] i’\POPOﬂq =949 F 344 Aoz 7 Bt {58 ARSI 119
U o] Al rmof mib7 R 2 A e HE Sl A dEoll 4
E M2 2| A= S5t L2l 7AIE WA = QI3 tH(Table 1). D5 Aol
Rl R FZolu Wb 7] 7F AR 7] QloflA] 97 2|43 2t

4
37, 20159 99 19 74 $EHEE 45 2000e] % ofele] Aol
A AREE g3t 83k gl ME7E 10C AFulols o
(24h dark) 2 §7) BT F- ol 53) 3590 2o 2smke] AT AA AESHE 2L T57] 9130, 20119 ool &
425C BEAKAR $A 39 oIR8 Aokl LW S W) Bl visjelol S8 g U Seks
715 38T 49 2 2%do] 20utel 4 of9l 2 §7 S8k ol o] B& A ol 5aA S5t ol BASIG O, ol

S SASloich B, 20150 792190 JE §30000E B 25fslA] 2L Table2). o] A A A7 A
16C Q15tlo]El(15h9h = lightdark) 4] AR Abgste] S EHEo] $aph ZRs ol £75h, o] AlmefA

Q]
IR g Eo] 29 dF I e AH7] "2
sl Eo17HA ZRTHAL 7P E Tt o] of of = e 2}

oﬁ

Table 1. Larval and pupal development periods and survival rates in M. vitrata neonate larvae reared at outdoor condition in Suwon

Development period (day) (Mean + SD)

Rearing start date

Larva Pupa
2008 Sep. 11 16.1 + 1.8 (90.0)° 16.2+1.0 (91.1)
(100" 24 273+1.2(91.0) - 0.0)
Oct. 10 - (0.0)
2010 Sep. 7 14.6 £ 0.9 (98.3) 16.7+ 1.4 (91.5)
(60) 10 16.8 £ 0.8 (93.3) 18.1 1.2 (94.6)
14 22.5+1.4(83.3) 23.4+3.2(74.0)
17 26.3+2.2(91.7) 35.0 (1.8)
20 30.9+ 1.9 (88.3) - (0.0)
24 32.1+£0.8(23.3) - (0.0)
28 - (0.0)

The number of larvae at rearing start.
*The survival rate (%) at the stage. Emergence was observed till the end of June, next year.

Can M. vitrata over-winter in Suwon 441



Table 2. Emergence rates of pupae stored with perlite and vermiculite during winter season in the outdoor rearing of M. vitrata neonate
larvae, 2011

Rearing start date Pupation start date ~ Material for pupae storing  Treated date ~ Treated No. Emergence rate (%)]

Perlite 60 0.0

Sep. 8 Sep. 27 L Oct. 5
Vermiculite 60 0.0
Perlite 60 0.0

Sep. 10 Oct. 3 Oct. 7
Vermiculite 60 0.0
Perlite 60 0.0

Sep. 13 Oct. 9 o Oct. 14
Vermiculite 60 0.0

'Emergence was observed till the end of June, next year.

Table 3. Development periods (day) (mean + SD) and emergence rates at larva-pupal stages when larvae were allowed to select over-wintering
sites into soil in the mass-rearing of neonate larvae of M. vitrata at outdoor conditions in Suwon, 2015

Bottom board type of case'

Rearing start date

Acrylic board Stainless net
Sep. 11 64.4+3.8 (13.0) 65.0+2.8 (16.5)
Sep. 21 - (0.0) - (0.0)
Oct. 1 - (0.0) - (0.0)

'"Two types of acrylic cases were installed on ground. The bottom of one case was closed with acrylic board, while another was closed with
stainless net (200 mesh). The bottoms of cases were covered with fine soil of a thickness of eight centimeter. Larvae were reared with
artificial diets in the cases.

*Two hundreds of larvae were treated in a treatment, and the number in parenthesis indicates the adult emergence rate (%). Emergence
was observed till the end of June, next year.

Table 4. Adult survival and egg hatching rates in the outdoor rearing of M. vitrata neonate larvae, 2011

Rear;l:ti start Esns;;gi:l;e Egg collection date ]fflfliiztz? ]r{aic?’l/on)% Final check date of adult death
Sep. 8 Oct. 19 Oct. 26 ~ Nov. 02 8 0.0 Nov. 01
Sep. 10 Oct. 20 Oct. 26 ~ Nov. 02 8 0.0 Nov. 01
Sep. 13 Nov. 1 Nov. 08 ~ Nov.11 4 0.0 Nov. 01
Random Not checked Oct. 26 ~Nov. 01 7 0.0 Nov. 01
” ” Oct. 26 ~ Nov. 01 7 0.0 Nov. 01
Egg patch means the paper towel oviposited by adults.
’Egg hatching was observed till the end of June, next year.
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Table 5. Adult emergence rates after 10C treatments of pupae in the outdoor rearing of M. vitrataneonate larvae

Meariig tuerl)atlon Me(a(;la:lt)o:ci 565 iod Pupa transfer date in 2016 ~ Pupa No. Fl:jllléi?(r)?g E;:;%;Zie
Oct. 19 + 0.0 135.0 £ 0.0 Mar. 2 25 25C 0.0
Oct. 19 = 0.0 166.0 = 0.0 Apr. 2 25 ” 0.0
Oct. 19 £ 0.5 1954 + 0.5 May 2 25 ” 0.0
Oct. 20 = 0.5 133.6 = 0.5 Mar. 2 20 Outdoor 0.0
Oct.22 £ 1.9 162.8 + 1.9 Apr. 2 20 ” 0.0

'Two hundred neonate larvae were reared on Sep. 19, 2015, and pupae were colleced from the colony at pupation dates and stored at 10°C.
*Emergence was observed till the end of June, next year.

Table 6. Development periods, emergence rates and mortalities in the successive treatments of 13, 10, and 25C of pupae in the rearing of
M. vitrataneonate larvae at 16 C

StlrleC:tirslse:te pz:ie:(;ng;:;) per];:(gv(aclllay) perif;lilp?(;ay) Emergence rate (%) Mortality (%)
16C 56.3+7.4'
13C 31+£2.8 36.5+4.9 1.6 8.1
10C 130 0.0 87.9
25C Continuous 0.0 2.4

"Three hundred neonate larvae were reared at 16°C and finally 124 pupae were obtained.
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