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Phenotypic Variation and Genetic Correlation of Elytra Colored Patterns
of Multicolored Asian Lady Beetles, Harmonia axyridis (Coleoptera:
Coccinellidae) in Korea

Mi Ja Seo1, Eun Jin Kang, Myong Ki Kang, Hee Jin Lee, Hee Bong Seok, Dae Hong Lee,

Sun Nam Park, Yong Man Yu and Young Nam Youn*

Dept. Applied Biology, College of Agriculture and Life Sciences, Chungnam National University, Daejon 305-764
]Dept. of Plant Medicine, Chungbuk National University, Cheongju 361-763

ABSTRACT : The multicolored Asian lady beetles (Harmonia axyridis) has characteristic color patterns,
which show great variability within species. Up to now, it has been well known that main factors affected
on individual color pattern variations in the population of H. axyridis are external, physical, and environmental
characteristics. Indeed, there is as yet no evidence to indicate whether the variation is genetic or environmental
factors. Also the factors which produce this variation are unknown in this species, although it is suspected
that much of the variation is under genetic control. However, the genetic relationships among many
of color types were investigated by observing the progeny of each particular pairs. It is worth mentioning
a few particular breeding cases to illustrate certain facets of variability, and to indicate examples suitable
for genetic analysis of the color pattern variation.
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S [Harmonia axyridis (Pallas)] = MAHLSZ 2]
S AR U BN RS WA 9
o AR Wol ARkl Q= Folti(Ferran et al,
1986, 1996; Hodek, 1973; Kauffman and Swalbe, 1991;
Ferran and Dixon, 1993; Ives ef al., 1993; Seo & Youn,
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AR = oF 4904 4,2000] Fo] 7]FE o] glom
(Iperti, 1999), o|& 7}&H| f-2luetoll= 7450 Hilk
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Hare|a1 QicKIperti, 1986). THH, S |at oA
FHUH. axyridis)= T2 FEOFAoF ATt of gt
SrtiEat Foll o|=27|7HA] AAAle] A FEskaL
= Ao B Qi Chapin & Brou, 1991; Day
et al., 1994; Tedders and Schaefer, 1994; Kidd et al.,
1995; Nalepa et al., 1996; Brown and Miller, 1998;
Lamana and Miller, 1998). £3] o|& AZtof| 335 T
Hel 52 oy 79 JulEs Ao =A XEE9
e A2 ol 851 AREE AL Q= ol
g3t A& ZAIRekal 541t Seo and Youn, 2000,
2002; Youn et al., 2003). £3|, Hodek et al. (1972),
Gusev (1979), Nenon (1981), Fassotte (1983), Hodek &
Kindlmann (1988), Seo & Youn (2000) 5-& F-dd|a}
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O] Yepdtiy :E23817| %= 31 1(Dobzhansky, 1951;
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Fig. 1. Succinea group of H. axyridis. This group has black spot (s) from 0 (YBMO0O) to 19 (YBM19) on yellow elytra with M-shaped
marking on the pronotum.

Fig. 2. Conspicua group of H. axyridis. This group has 2 red spots (BRA02) on black elytra without M-shaped marking on the
pronotum.
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Fig. 3. Spectabilis group of H. axyridis. This group has 4 red spots (BRA0O4) on black elytra without M-shaped marking on the
pronotum.

s e »*M

Fig. 4. Axyridis group of H. axyridis. This group is inexpressible and rare patterns in the collected ladybird population and has
irregular red spots or wide strips on black elytra without M-shaped marking on the pronotum.
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Fig. 5. Cross combination of H. axyridis with same elytra colored patterns. (A) YBM19; (B) YBMO0O; (C) BRA02; (D) BRAO04;
(E) RU2; F: RU’2; G: RW4; H: RTI12; I: RW4; J: RWS4.
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Fig. 6. Cross combination of H. axyridis with YBMOO elytra colored patterns. (A) Male of YBMOO breed with female of YBM19;
(B) Female of YBMOO breed with male of YBM19; (C) Male of YBMOO breed with female of BRA02; (D) Female of YBMOO breed
with male of BRA02; (E) Male of YBMOO breed with female of BRAO4; (F) Female of YBMOO breed with male of BRA(O4.
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Fig. 7. Cross combination of H. axyridis between different elytra colored pattern groups. (A) Male of YBM19 breed with female of
BRAO02; (B) Female of YBM19 breed with male of BRA02; (C) Male of YBM19 breed with female of BRA04; (D) Female of YBM19
breed with male of BRA04; (E) Male of BRAO2 breed with female of BRAO4; (F) Female of BRAO2 breed with male of BRA0O4.
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Fig. 8. Cross combination of H. axyridis between different elytra colored pattern with RU2 type in axyridis group. (A) Male of RU2
breed with female of RU’2; (B) Male of RU’2 breed with female of RU2; (C) Male of RU2 breed with female of RS2; (D) Male
of RS2 breed with female of RU2; (E) Male of RU2 breed with female of RW4; (F) Male of RW4 breed with female of RU2; (G) Male
of RU2 breed with female of RT12; (H) Male of RT12 breed with female of RU2. RU2: Rare U-shaped with 2 spots; RU’2: Rare wrinkled
U-shaped with 2 spots; RS2: Rare striped 2 spots; RW4: Rare wrinkled shaped 4 spots; RT12: Rare turtle shaped 12 spots.
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Fig. 9. Cross combination of H. axyridis between different elytra colored pattern with RU’2 and RS2 types in axyridis group. (A)
Male of RU’2 breed with female of RW4; (B) Male of RW4 breed with female of RU’2; (C) Male of RU’2 breed with female of
RT12; (D) Male of RT12 breed with female of RU’2; (E) Male of RS2 breed with female of RT12; (F) Male of RT12 breed with
female of RS2; (G) Male of RS2 breed with female of RW4; (H) Male of RS2 breed with female of RU’2. RU’2: Rare wrinkled
U-shaped with 2 spots; RS2: Rare striped 2 spots; RW4: Rare wrinkled shaped 4 spots; RT12: Rare turtle shaped 12 spots.
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Fig. 10. Several generations from cross breeding with YBM19 types in succinea group. From 10th generation, the number of males
were decreased or did not occurred as 7 females and 0 male.
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Fig. 11. Several generations from cross breeding with BRAO2 types in conspicua color pattern group. From 6th generation, color
pattern of progeny was mainly revealed conspicua pattern such as a parents pattern.
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Fig. 12. Several generations from cross breeding with BRA04 types in spectabilis color pattern group. By 3th generation, color patterns
of progeny were very different, but from Sth Generation, only spectabilis pattern occurred.
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