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Genetic Identity of a Korean Isolate of an Endoparasitoid, Cofesia plutellae
(Hymenoptera: Braconidae), Among Reproductive Incompatibility Types

Junga Park and Yonggyun Kim*

School of Bioresource Sciences, Andong National University

ABSTRACT : Reproductive incompatibility is an important factor to select a specific biological control
agent for successful augmentation of the corresponding endogenous populaﬁon. An endoparasitoid, Cotesia
plutellae (Kurdjumov), is an effective control agent to diamondback moth, Plutella xylostella (L.) and
has been known to be classified into two groups in terms of reproductive incompatibility. This study
analyzed an Korean population of C. plutellae in terms of morphological characters and mitochondrial
DNA marker, which did not match with either of two reproductive incompatibility groups. These results
suggest that a Korean population of C. plutellae can be involved in a novel reproductive group. For
any augmentation program of C. plutellae in Korea, reproductive incompatibility should be seriously
considered to select a particular exotic population.

KEY WORDS : Biocontrol, Cotesia plutellae, Endoparasitoid, Mitochondrial DNA, Plutella xylostella,
Reproductive incompatibility

E B AyUse) 2718 98 =UHE AEH YAAAES Agste b Yolx AAFBYAE
za3k aclolth. WiRAEUI(Plutella lostella (L)) THEF Hatd ABAA A2 Z2duxE
(Cotesia pluteliae (Kurdjumov)}& Ak Afolo] AAFRAN = 27 £ WAPHTFo 2 BRI
B oy Iy Ajsls 54 ze Ay g geld Fed @ nEase} d7Md NEEAS
AAlslgom, of A ) Hto] y|E] BuE F AAFHh] uls) WA W} BApA E A
=5k 2ol 2 WY} ol2lst ATk | ZRADAY Y] e BAFYTY S Utks AL
AASIITE Tt B A AT o)y Zadnaue) 238 AeiAE T AdETte] AAFEU
N5 e el mesjor rtn B,

HMO} - AR AR, Z2ATAY, WYY, BEZSel DNA, WEELY, BYYEUA

A A EUX|(reproductive incompatibility)= 0|3 E= 32 A|(hybrid depression)o]] WS X AJEE A
SApoL AR Aolo] Lol BUHo] wet 44E A5 BlolA MISECTurcli e al, 2001). SE3] $-8 AAE
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B A Hog zQloh= ¢ Agshe Aee FAEY
A= A=A HA A&9 AsHE F=8HA stz ¥glo]
HrhRinco er al., 2006). &, FAEUXE Hol= HAL
AR 9 7lee) M ekl dig BUFAlel
e A7Vt g ans SehA EoKStouthamer er al.,
2000). o]=gt AHAEURE FI5H= T8 YUJSE A
EZAE U X (cytoplasmic incompatibility)S -FHsh= ¢
vt7|oWWolbachia) A& & + =dl, ol= B4
HA AAE FAE wolske Bl e d4e
2 HiZ E= 7529 Bolido] Adolgt Alutell s
H d2PF o] Altel o8l WP e AAE 4 glod
711 = tHHoffman and Turelli, 1997; Werren, 1997).

Z2el 2 H(Cotesia plutellae (Kurdjumov))-S s
& B2 7| AE o2 ujSE i (Plutella xylostella (L.))

= v|=EE i Hyphantria cunea Drury)S 7152
AYITHKim er al,, 2004). L vl FrolAlo}
Ao TRATAES WE B dshd Fa
A=A AIsE g2lo] =31 QItKLim, 1992; Talekar, 2004).
}8lsokl. B 20| Bacillus thuringiensisO|7tA] A&
e Hol1l & vjE=E HNTabashnik er al., 1990,
1997)& WAIsH] fleire A dy} 22 a4
AER YARJAE =Y El=d), o) =TT
AT Atojof) AAFHELA R AR = AQloj wht
aA 2 nxY ok FAof| ofzlo] gltiCordera
and Cave, 1992; Waterhouse, 1992).

2 1Y) HAFELR| = Lulzjo} o]L]of o]
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(Templeton, 1998). <, T2ETXHO| X3 F= 7|F
of wh2 A1y} oo wE FEBMY-2 o]T AYE]
29 88t 4= QItHKfir, 1997; Guilloux et al., 2003).
Rincon et al. (2006)2 HAAA SR 2 2]Ho| Q]
H2RE Qd =glo] AR AARE= 57§ A
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o) ABEeA Pero 2 wRslsch 2elm olsel
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# | E9} n|EZEalo} DNA A|RE skt
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nEEEgol DNAS 24Ee 34 glo] £elsp]
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Zalobs Baldlr] 98] thA] 12,000 goA] AR a)st
5 HANL Htol LABEEH150 mM NaCl, 10 mM
EDTA, 10 mM Tris, pH 8.0)0.2 &4t} o] flof 2ul
Hu9] 02 M NaCl, 1% SDSE #7185t & d20f4 587t

~



Park and Kim: Genetic markers of C. plutellae 59

HESAIZATE ThA] 1.5u) F
A7b & 587
(12,000 g)sto] 4
AAO R DNAE

17 9] 3 M sodium acetate S
AgolA WAL ol YHE
Jolo 2ot ¥ w22 9 oeks
AWK Sambrook e al., 1989).

Cytochrome b &7|MY
2% ujEEselol DNAZ w9 HEFel ol o)
olgl Zako] AE(Simon ef al., 1994y 712-d| cytochrome
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&Itk Polymerase chain reaction (PCR) HF-8-oH0 9=
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AEAFA F FREU

23 PCR AFEL TA 32Y 71&E pGEM® #E]
(Promega, Madison, USA)2 4 X|3L, SP61} T7 AJHA
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o} o)A sfia dojzl H71AE AFE= DNAstar =21
(Version 5.01, DNAstar Inc., Madison, USA)2 2 ©+d
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SHXz|
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FREQZ 0|83}t 2x29] WITw=X-A.2 Fienberg (1977)
o) wrilo] Wit BAE X AAEL o8k
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QoA AAIEHEAZ]E Holk = 4
e 7b7k epd SRR ujERsol e o5 Mz
T-E-ETHRincon et al., 2006). TE ZEE|H Zcto]
A 59 27 o7k ghivct 2A Uehdth Fu)
Ate] -9 Group 17} Group 119 H|3}| & Zo|e} &2t
Zolol|A] @ B A Uehgrh ol AlgAl] o4
23 el 7IYEniE & = o Wi oE
= Zolo] A vl A wlmrh kst AU 5
a Qo olF 2ol vHE e R Sy Hde o=
T BRI vjwstd, Fugh Molde Holw: gt
(Table 1). &, & Zojo] wla| %2+ Zo|7} £ Ao
vl S M Y BE SR, g 7k B Aol
Bl 5 o] thEA] 9] F3bel fHRA
DNA @714 A E= o]3t Ajo|dE E3t Skast
SciFig. 1). ZRATAHL HA ZAFA C. glomerata
Oh= 260HA] AN A FEESITE o] YX|7} o] FA
YoM FF AolE HEfE T2 AAZ T
o] o] cytochrome b G99 F7|A A 311HA
A7]AFo] «C’o]H Group 1031 “T°0]H Group 119] A]
Z & PP EYX Aoz JLEE I thRincon er
al., 2006). o] Yx|oA & ) At ‘C’EA Group
13} 77RAIRE 3659 4714 %e) Holrt Slol, F A4

Table 1. Comparison of a Korean isolate' of Cotesia plutellae with known morphological groups’

Korea Group | Group II
(Martinique, South Africa) (Benin, Reunion, Taiwan)
%24 foffes oRe] gc Q9 ga
Antennal length 2.5120.11 3.10£0.11 2.37-2.55 2.82-3.01 2.35-2.44 2.78-2.89
(mm)
B th
"d(Tm:;g 2.6640.16 2.5120.13 2.32-2.50 2.33-2.49 2.56-2.64 2.32-2.46
Ar;f;‘;‘a/ 0.800.05 1.05+0.07 1.02-1.03 1.21-1.22 0.92-0.93 1.18-1.21
Female/ 1.060 0.996-1.004 1.073-1.103

Male body length

' Collected from Plutella xylostella infesting oriental cabbage in Andong

? Classified from Rincon e al. (2006)
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Fig. 1. DNA sequence comparison of cytochrome b region among Cotesia plutellae populations. Groups I and Il are two C. pluteliae
classified by Rincon ef al. (2006). ‘Mt-DNA-C.p.” represents a C. plutellae population collected from Plutella xylostella infesting
oriental cabbage in Andong. ‘Mt-DNA-C.g.” represents a C. glomerata population as a reference.
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ol5¢] Wlm7} Ao|stAl UERgTtHx’=3.67; df=1; P=
0.0322).
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oftio] £HeAIE FHTHE AL Faste, ol 9ol
7t ko) Hejd 9 sjEEselol DNA Agle) n
4 olgstel msiglck & APE R ZedTAY
AThe Hejd A ojEREgol DNA Aol
A3t Ax|ekA] o= EolAdE Eof, Rincon er al. (2006)
o] A LESIo] £514] ekt et ol Ajolr}
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Fig. 2. Characteristics of a Korean population of Cotesia
plutellae determined with three morphological characters. (A)
Photos showing the dichotomous morphological characters taken
at 50 x magnification under a stereomicroscope (Olympus,
Japan). (B) Frequencies of three morphological characters. Each
character was analyzed using 100 individuals in each sex. The
asterisks above mean bars indicate the significant difference
between sexes at Type I error = 0.05 ()(2 test).
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