Yasusi Hoswvo 1941, Genetical studies of the lady-bird beetle, Harmonia axyridis
Parras (Report V). Jap. Jowr. Genet. 17: 145-155. (With English résumé, p. 155).
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D WH/NA BERLE BT Ho rostrata & succinea & D ~F v OfEBETIC IO THA
BALTHZED D505 (Fig. 1-d) &< & LWHOOHBAVWEE LD Do

X BE BB

I. aistincta [CREEFDEEE distincta & aulica 3. DOAEHEH B 1%, Table 1 < R34
&, distincta, distincta & aulica & D ~7 wn (Fig. 2—-d, distincta OFEL, Mo %
BL, REEZFHR VDO THED S D LIHLEST 2HFENHK D) DI succinea &
L7,

Table 1  Aulica ( ?) x distincta ( &)

Progeny
Cross Parents heterozygote
distincta of distincta aulica succinea
and aulica L
Q 3 ‘ Q@ 3 Total | ¢ & Total I @ & Total | @ & Total Total
No.216 | P™p PPp | 1 1 11 @ 11 2 5

succinea [T¥E L T~F v o> distincta 1T axyridis- & aulica & O~ v ¥ 33HF 2
F#ik Table 2 w/R§ AR <, distincta & axyridis & D ~5 v (Fig. 2-¢, conspicua &
axyridis & D~7 w—F T, Fig. 1—c L L TH 525, aryridis OFTAFONE
T axyridis X ) bH/NE B EHT ), distincta & aulica & D~F v, aryridis
Kk aulica & H

Table 2 Distincta (9 ) xheterozygote of azyridis and aulica (&)

Progeny
Cross Parents heterozygote | heterozygote
of distincta | of distincta axyridis aulica
and axyridis | and aulica
S —
Q 5 Q@ & Total | @ & Total | @ 8 Total | ¢ & Total Total
No.239 | P’p P*P* | 2 2 3 1 4 3 3 6 | 3 3 15

EoHio Cross 239 2 B4 72 distincta & axyridis & D ~F v & axyridis & aulica
EDA~Fu btERE LA LT A, Table 3 wRTan <, distincta & axyridis L o>~
m, distincta & aulica & O~F v, aryridis KX avyridis & aulica & DO~ v ¥ H
Ao s L7,

distincta & aulica & o>~ v [f{-L:O%EHH 513, HIIH O CAEClEd 5935, Table
4 o ik, distincta, distincta & aulica & O ~5 v X aulica ¥ JLF 1:2:1 oL
i L7,
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Table 3 Heterozygote of distincta and axyridis (?) X
heterozygote of axyridis and aulica (&)

Progeny

Cross Parents heterozygote i hetelozygote heterozygote

of distincta | of distincta axyridis of axyridis

and axyridis | and aulica and aulica
Q 3 Q & Total ‘ v & Total | @ & Total | @ & Total TOtdl
No.256 | P’p P'P™| 2 2 4 ‘ 3 3 3 1 4 2 1 3 14
Ratio 1.143 | 0.857 1.143 | 0.857 4.000
Expected 1 | 1 1 1 4

Table 4 Heterozygote of distincta and aulica ()X
heterozygote of distincta and aulica (8)

I’logcny
Cross Parents hetelozygoto
distincta of distincta aulica

and aulica
? 3 2 & Total ? & Total 2 & Total Total
No. 268 PP piv phpiv 1 1 2 2 4 2 2 7
Ratio 0.571 2.286 1.143 4.000
Expected 1 2 1 4

suceinea [T¥ L T~F v distincta 1T distincta & aulica &0 ~7 »n ¥ %HL L 7
LA, Table 5 R4 4n <, distincta, distincta & aulica &0~ v KK aulica %
NF2:1:1 okhicH Lz,

Table 5 Distincta ( 2 ) X heterozygote of distincta and aulica (&)

l Progen'y
Cross Parents | I heteroq gote ‘
distincta \ of distincta 1 aulica
‘ [ and aulica

Q ‘ 9 8 Total { @ & Total ? 3 Total Total
No. 290 Py P”P“‘ 52 7 2 2 4 1 3 4 15
294 o om } 2 3 5 J 1 111 2 8
Total ’ 7T 5 12 : 3 2 5 ;‘ 2 6 23
Ratio | 2.087 \ 0.870 | 1.043 4.000
Sxpected ! 2 | 1 | 1 4

Table 6 1T T 41 <, spectabilis & aulica &0 ~5 w (spectabilis) % succinea T
L T~7uo> distincta 3B L, KO 3HENLE 1:1:2 olicH Lz, 815
spectabilis, aulica, distincta & spectabilis & >~ v KX distincta & aulica. & D~F
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n (Fig. 2-d, distincta & spectabilis & 0 ~F n L distincta & aulica O ~5 n &
SRR RS BHSHR R ) o

Table 6 Distincta (2 ) X spectabilis (5)

Progeny
Cross Parents - S e
speetabilis ‘ aulica R
5 S 2 & Total 2 & Total e & Total Total
No. 254 PPp PP | 7 4 11 5 8 13 9 14 23 47
Ratio 0.936 | 1.106 | 1.958 4.000
Expected 1 l 1 { 2 4

D heterozygote of distincla and spe<tabilis and heterozygote of distineta and aulica.

gutta & forficula &>~ v & distincta & axryridis & >~ v 5 L OARH D 51,
Table 7 iCRx$ 4 £, distineta, gutta & distincta & >~ v (Fig. 2—d, distincta & aulicu
Lo~F u EENT 2HAHERAE ), gutta & aryridis LD~ v Kl acyridis &
forficula & D~F v FHEFEESOH LA,

Table 7 Heterozygote of gutta and forficula ( ) X
heterozygote of distincta and azxyridis (5)

Progeny
ross Parents heterozygote | heterozygote | heterozygote
distincta of gutta of gutta of axyridis

and distincta | and axyridis | and forficula

|

Q & | 9 & Total | ¢ & Total | @ & Total | @ & Total| Total

No.257 | P°P" PPP*| 2 2 4 6 1 7 2 3 5 31 4 20
Ratio 0.800 1.400 1.000 | 0.800 4.000
Expected 1 1 1 [ 1 4

Cross 257 s B2 distincta % succinea (¥ LT~ v > transversifascia {CH>vF
% &, Table 8 I/RT4an <, distincta, distincta & transversifascia & 0 ~5 v, trans-
versifascia & forficura & >~ u J X forficula rscEE SO T,

Table 8 Transversifascia (2 ) x distincta (&)

Progeny
Cross Parents heterozygote of | heterozygote of
distincta distincta and | transversifascia | forficula

transversifascia | and forficula

Q 5 Q@ & Total| @ & Total @ & Total | ¢

5 Total] Total
No.269 | P"p PPP¥ |3 3 6 4 4 8 e 5 7 011 4 5 26
Ratio 0.923 1.231 | 1.077 0.769 | 4.000

Txpeected | 1 1 ’ 1 1 4
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BI Y distincta 1% forficula ¥ UBM:A 2EASb D 5,

succinea [C¥f L T~7 v D transversifascia & distincta & axyridis D ~F n Lo
AHeD» &%, Table 9 Asd <, distincta, distincta & transversifascia & o>~ wu
(Fig. 2-d, distincta & aulica & D ~F n & [REAFBIRE ¥ 3T), transversifascia &
axyridis & DO~ v JX axyridis ¥ JLF 1:1:1:1 o L 7,

Table 9 Transversifascia ( ? ) x heterozygote of distincta and axyridis (&)

Progeny
Cross Parents heterozygote of | heterozygote of
distincta distincta and | transversifascia | axyridis
transversifascia | and axyridis

? [ ? 5 To;ﬁzil ¢ & Total 2 & Total | @ & Total| Total
No.265 | P"p PPP4|8 4 12 3 11 B 16 3 9 12 51
Ratio 0.941 0.863 1.255 0.941 4.000
Expected 1 1 1 1 4

Cross 257 2> 6457 gutta & distincta & 0O ~F v [6-l: ¥ 50 LA & 2 A, Table 10
oL, gutta, gutta & distincta & >~ v KX distincta % JLF 1:2: 1 -
L7z,

Table 10 Heterozygote of gutta and distincta ( Q) X
heterozygote of gutta and distincta (&)

Progeny
Cross Parents heterozygote
gutta of gutta distincta

and distincta
Q 3 ? & Total @ & Total @ & Total Total
No. 270 PeP? P°PP 1 1 1 2 3 1 1 2 6
271 »” »” 1 1 2 2 1 1 4
Total 1 1 2 3 8 5 2 1 3 10
Ratio 0.800 2.000 1.200 4.000
Expected 1 2 1 4

Tables 4, 5 KK 10 % 5 k€D distincta 95 FEAET HHIHD 5,
sucetnea [T¥ LT ~5 v D conspicua & gutta & distincta & D ~5 v L O3SHEH>
5%, Table 11 o411 <, conspicua & distincta & D ~5 v (Fig. 2-d, distincta L aulica
ED~Tw LRI BESHK A W), gutta B X distineta & L 72,
LLED distincte BT DEEED S, distincta KT IIEHRMTIE U228 DN T-E0 5
p, P4, PY, PO, PY, PY, P RO PO R DR TR BT 2805 5o
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Table 11. . Conspicua ( 2 ) X heterozygote of gutta and distincta (&)
Progeny
Cross Parents l heterozygote
conspicua | of conspicua gutta distincta
and distincta
? 3 ? & Total | ¢ & Total | @ & Total | ¢ & Total | Total
No. 287 P’y PCP? 1 1 2 2 1 1 4
II. rostrate [CEATDEER succinea ¥ LT~F v D rostrata ¥ axyridis &

aulica & D~F v ThlFEE 2 A, Table 12 RT 0 <, rostrata & axyridis & D~
> nr (Fig. 2-g, spectabilis & awyridis o~F - Il Fig. 1—cHELLTH
293, axyridis OFTABLOAMAB I avyridis L ) bF/ N AEH T AHT 5), rostrata &
aulica & D~ wn (Fig. 2-h, spectabilis & forfiecula & >~ w—25 11T 3, Fig. 1—
LEERIASHIAR W), axyridis RUE aulica % WERIE-SOH Uk,

Table 12 Heterozygote of axyridis and aulica (@) X rostrata (&)

Progeny
; _ —
Cross Parents heterozygote | heterozygote
of rostrata | of rostrata axyridis aulica
and axyridis | and aulica
? 3 ? & Total | @ & Total | @ 8 Total | 2 & .Total Total
No. 252 Pip™ PFp 4 2 6 2 4 6 7 4 11 5 3 8 31
Ratio 0.774 0.774 1.419 1.033 4.000
Expeected | 1| 1| 1 1 4

Table 13 w31 {, Cross 252 #x B4 2 rostrata & axyridis & D~ v L succinea
E ORh Bk, rostrata & axyridis ¥ JLF 1:1 oI Uz,

Table 13 Heterozygote of rostrata and axyridis ( §) x succinea (&)

Cross

No. 260
Ratio
Expected

Progeny
Parents - T
rostrata axyridis
? 3 ? 3  Total Q 3 Total Total
PP pop 2 2 4 2 7 11
0.727 1.273 2.000
1 1 2

Cross 252 25 LA} 72 rostrata & axyridis & O~ w [i)-[:D5HEH & 1%, Table 14 o
<, rostrata, rostrata & axyridis & D~F v ¥ axyridis ¥ JLF 1:2:1 o ki

L7,
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Table 14 Heterozygote of rostrata and azyridis (9 ) X
heterozygote of rostrata and azxyridis ()

Progeny

Cross Pavents | heterozygote
rostrata of rostrata axyridis
| and axyridis

? 8 | % & Total [ ¢ & Total | @ & Total | Total

No.261 | Prpt prp4 } 2 2 1 4 5 11 2 9
Ratio f 0.889 2.202 0.889 4.000
FExpected i 1 2 1 4

HEEIT X ) kD rostrate H3TELET DH0bD 5,

Table 15 (@/R$40 <, rostrata & azyridis & 0D ~F v & succinea [CEH L T~7F v D
spectabilis & OBIELH S 1%, spectabilis L rostrata & DT m (Fig. 2-h, spectabilis
L forficula & D ~F v — 11T #H, Fig 1— L &I 2FHAHH A W), spectabilis &
axyridis =D~ wn, rostrata KX axyridis DO 4 FI U7,

Table 15 Heterozygote of rostrata and axyridis (2 ) X spectabilis (8)

Progeny
Jross Parents Zheterozygote heterozygote
| of spectabilis| of spectabilis rostrata axyridis
and rostrata | and azxyridis
Q @ & Total | @ & Total | @ & Total | @ & Total | Total
No. 264 REP* PSp 1 1 2 2 1 1 11 2 9

rostrata L axyridis L O~F wn L transversifascia & spectabilis LD ~F wu
(conspicua) & &AE LI & &5, Table 16 R340 {, transversifascia & rostrata
LD~ w (Fig 2, conspicua & forficula & D ~F v —55 ITLH, Fig. 1-— & ]I
T 2HHBHI A W), transversifascia & axyridis L DO~Fn , spectabilis L rostrata
ED~F w KTk spectabilis & axyridis EDO~F vwD 4TI EH L .

Table 16 Heterozygote of rostrata and awmyridis (2 ) x conspicua ()
—

Progeny

heterozygote of | heterozygote of | heterozygote | heterozygote
transversifascia| transversifascial of spectabilis|of spectabilis
i and rostrata and axyridis | and rostrata | and axyridis

Cross Parents

No. 266 {pP"pP* P"P*

? & Total ? & Total @ & Total | @ & Total | Total
1 2 3 |2 2 11 e 2 2 6

- i

Cross 261 #» SELE & €0 rostrata T succined ¥ LT~ n o conspicua % >3

7e & 2 A, Table 17 iRk 3411 <, conspicua & rostrata & 0>~ u (Fig. 2+, conspicua
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& forficura & D ~F v —H 111 3R, Fig. 1— L FEHIT 23 A W) LS rostrata
O2MEH L7,

Table 17 Rostrata () x conspicua (8)

i Progeny
Cross Parents i heterozygote
| of conspicus rostrata
f and rostrata
_ _ — _ I
? 5 | ? 3 Total ? 5 Total Total
No. 275 R*P* P°p ! 1 1 2 1 1 3

transversifascia & rostrata & 0> ~F wn &k EOD gutta & OARELH B 1%, Table 18
i, conspicua & gutte L rostrata & D~ wn (Fig. 2-i, conspicua & forficula &
D~ v TR, Fig. 1L BEHIHEKA W) & H LA,

Table 18 Heterozygote of transversifascia and rostrata (2 ) x gutte (&)

| Progeny

Cross Parents : heterozygote
conspicus of gutta
| (llld rostrata

Q 3 Q & Total ? 5 Tot‘ll Total
No. 293 P'p* pepe | 1 2 3 1 1 2 5

rostrata & forficula & OAHUTNT, WAL b succinea ¥ LT ~F u OHYFE
it, Table 19 i R_34n <, rostrata, forficula X succinea % JLE 2:1:1 o3,

Table 19 Rostrata (2) x forficula ()

! Progeny
Cross Parents — ; B
I rostrata ‘ forﬁ(:ula | succinea
Q 3 | 9 8 Total ‘1 ? & Total =~ ¢ & Total Total
No. 286 P*p P'p 4 6 10 | 4 4 1 2 3 17
Ratio . 2.353 } 0.941 | 0.706 4.000
Expected ‘ J 1 1 4

Bl Y rostrata (X forficula ¥ L THEME: A 20505,

succinea [T L T~F u > distincta & rostrata & aulica & D~ v & O3CHLD>
5%, Table 20 lc/R3 1 <, distincta, distincta & aulica & D~F wn, rostrata K ¥
aulica o 47 % W LUz,
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Table 20 Distincta (2 ) x heterozygote of rostrata and aulica ()

Progeay
! _ S . .
Cross Parents ‘ heterozygote
distincta of distincta rostrata aulica
and aulica
? 3 l e 3 Total[ @ &8 Total | ¢ & Total | ¢ & Total Total
No. 262 | PPp Prpie | 2 2 2 1 3 4 4 2 2 11

Bl 5 vostrata V% distincta (¥ L THEA 2HEB D5,
LLED rostrata BT B EEIC kDT, rostrata [T bR distincta [HT & [FEE
BEROGER T~ & 7 DEHRFRCB T 235505 %,

% =®
LB R LY, ROHEE MY e,

1. succinea, axyridis, spectabilis, conspicua, forficula, transversifascia, aulica,
gutta, distincta KX rostrate \ZH. O HEEHE L S,

2. distincta oK rostrata L ALY succinea W LB TH 5, (ALHIC~7 v &
o & T B ADD 5o

3. distincta 1X forficula K 1K rostrata [T U CTEMTH 5o

4. vrostrata 1% forficula &¥ L CTELETH 5,

5. distincta E axyridis @O ~F v L conspicua & axyridis LD~ v FEELLL
TH B, avyridis OFIPULO AR axyridis L b bF/INa By H T A8 T
ERRCE SN

6. spectabilis, conspicua, transversifascia, auwlica X gutta D4 & distincta & O
~7 w EIe e SR RIEBIH A {, L distineta D HPRIR IO 2 HF L, PFL
ERbDTH B,

7. rostrate & axyridis & ~F u |k spectabilis & axyridis & ~F v THELL L
TH DY, avyridis ORI MEIC axyridis L ) bFE/INA DR E AT A8 TER
EIECE N

8. spectabilis & rostrata & 0~ v KK rostrata & aulica & DO~F n I x
spectabilis & forficula & D ~5 v LIEFIF 2 KA W,

9. comspicua & rostrata & D ~F v, transversifascia & rostrata &> ~F w JxX
gutts & rostrata & O~ v Z ALY conspicua & forfieula & D~ v LEBT AH
stz e

10. 4 distincta ) 0K rostrata ¥ L, Jzx P” Rk P* i ARG B~ &
X ko 10 AT REHR TR LR L, BROMECHEET 3,
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p — succinea AT (B IT #H) P" — transversifascia PIF- (45 TIT #)
P4 — axyridis RT (F +) P qulica HTF & TV )
P¥ — spectabilis ¥ (Wl k) P% — gutta Wy G\ B
P° — conspicua [T (& D) P? — distincta T (K 4%
P" — forficula BRT- (&5 ITI ) P® — rostrata R (A D)

Peo TR L N-FAL & DFRE R T LD L,

a b ¢

PDP]) I)I) P I)])I)A\ I)I)’I)L’
I)DPI" PT\'P r

PDPR PEy

PDy
f g h i

PEy PRpA PSpR poeper
PRpAu prpe
PepPR

Fig. 2. Relation between phenotypes and genotypes.
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Résumé

In this report two rare pattern types: distincta (new name proposed by Prof.
T. Komai) (Fig. 1-a,b) and rostrate (new name proposed by Prof. T. Komai) (Fig.
1-¢, d) are dealt with. Both of these are due to the factors (P” = factor for distincta,
P” = factor for rostrata) belonging to the same allelomorphic series as succinea,
axyridia, spectabilis, conspicua, forficula, transversifascia, aulica and gutta and
behave as dominants to succinea, but the heterozygote of distincta and succines and
the heterozygote of rostrata and succinea often can be distinguished from the respec-
tive homozygotes in that the spot has a concavity on the posterior side (Fig. 1-b, d).
The concavity, however, is missing in some cases, and the heterozygote may show
the same appearance as the homozygote (Fig. 1-a, ¢).

Distincta is completely dominant to forficula and rostrata. The heterozygote of
distincta and axyridis (P°P*) resembles the heterozygote of comspicua and axyridis
(see Report IT, Fig. 1-1, m), but can be distinguished from the latter by the presence
of the antero-median spot of aryridia (Fig. 2-c¢). All of the heterozygotes of
conspicua and distincta (P°P”), gutta and distincta (PP”), distincta and spectabilis
(P"P?), distincta and transversifascia (P"P") and distincta and aulica (P°P*") have
phenotypes similar to distincta, except that the antero-median spot is entirely missing
(Fig. 2-d).

Rostrata is completely dominant to forficula. The heterozygote of rostrata and
axyridis (P®P*) resembles the heterozygote of spectabilis and axyridis (see Report
I1, Fig. 1-h, i), but can be distinguished from it in the presence of the antero-median
spot of axyradia (Fig. 2-g). The heterozygotes of spectabilis and rostrata (P°PF)
and rostrata and aulica (P*P*™) cannot be distinguished from the heterozygote of
spectabilis and forficula (Fig. 2-h). The heterozygotes of conspicua and rostrata
(P°P"), gutta and rostrate (P°PT) and transversifascia and rostrata (PTP®) cannot
he distinguished from the heterozygote of conspicua and forficula (Fig. 2-1).



