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Table 1 The name and the gene’s symbol of the type ot the color pattern on the elytra of
Harmonia axyridis

BBEBAR The type of BB The sketch of HERgEL
the color pattern ‘ the color pattern Gene’s symbol
HIRE Suc:ci.nea L/,’ '.3 s
PUgF Ay Spectabilis 9 gs
Z## Conspicua Q s¢
R Aulica O A
JEAJH Intermedia 9 sl
i Equicolor @ B
#4A Transversifascia @ ST
& HI Interduo 9 gld

1) fEjate ER@IMA M s @My, REN B, JREHERBLL S 2R, HIRELL s &7

R B & R

(=) “H4#E” SR W16 RXBER

M 2B, 1 RN SRQ FTEFF,, 8 SRQ T 4609 @ IEEH ML
AR 3), B BARTH SR LI 1139 Q. BiB/IF 5732 9:0d%

BB SRQ 4h, 7ERMSTR PSR T 30 A SRQ, MEERELNE 5 B, &7
& Fy 1Y 202, 203, 205, 206 2 Fs UM 421, {fi 202, 203 ZE = PR 1E & o bb 4R
G, EHT L R, XA, ok 3 RIAS MRS ER, FkE—R SRQ
B IR M TR, R B A MR, X S AR (R e %o

HK 2 BT EE, 1965F 5 ARPERI0 A SR, H4+ AXMIKE EF KL
(rSR); 1965 4F 6—7 A, MM 6 H SRQ, Heh 1 RIKEE# M. SR RPN 10
VT, SR BRHUMRE SERBHE BRI EITE %o '

(=) ¥ SR ZhBEERHLEFRBRR

- % SR AHHY SR BURFEE (3% 3), BAARIERUD, B Bt R EE), SR AW

PEEE G 19116 MREZRREMIFHAIL 19 115 s, HILEIR B/, (B UyREEA
1,
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Table 2 Results of
b Parent
R % :
Generation éﬁ E/H’ EF. ggﬁﬁ(;{é(ﬁi> I8 gﬂ (ﬂéﬂ?\)
No. Date ? Genotype (origin) & Genotype (origin)
1 Ob 11/v, 1964 SE (B, Wwild) ss (BpHe, wild)
2 101 13/VII-15/VIII SE (06) S (i) (lab.)
102 13/viI-15/VIIl Ss (06) st »
103 13/vi1-15/VIIl SE (06) si »
104 13/VII-15/VIII SE (06) st s
105 13/VII-15/VIII SE (06) sl .
106 13/vII-15/vill S§ (06) s! ’
107 13/VII-15/VIII SE (06) S¢, STST s
108 13/VII-15/VIIl ss (06) s: "
3 201 21-22/vill sT (101-106) $ss¢ s
207 6/V, 1965 SEST (107) shsh »
204 5-14/VI $E (101-106) STST ’
202a 3-10/v sk (101-106) | s
’
203a 3-10/V SE (101-106) P ’
205 3-17/v SEST (107) \
206 3-17/v SEST (107) | st »
202b viI SE (101-106) TgT s
203b VI SE (101-106) §TgT .
4 305 \Y SC (201) sA »
304 \Y SC (201) s4 »»
301 \Y SC (201) s4 »»
310 v SC (201) sA »»
314 v . sE (201) s4 »
321 X STsA (207) §TsT s
322 X STsA (207) STST - 4
5 404 23/vi-7/vil sL (314) s'st »
405 23/VI-7 [Vl S84 (305) sEsa 3
424 23/v1-7/vil s4 (304) s4 2
410 23/vI-7/vi s4 (310) SASE 2
402 23/VI-7 V11 STsA (322) STsT »
421 20/vI-19/v1l S4 (301) sA s
6 525 20/VI-19/vIl SE (405) SEGE »
524 20/VI-19/VIL sS4 (124) §ldgT »
510 20/VI-19/VII SAsA (410) SASE s
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the 1-6 generations of the “Sonless” SRQ

FH(2) Progeny

F£% (") Progeny

B HERBNAEEO BE ERBAMEED) Notes
Total Genotype (number) Total | Genotype (number)
21 SE(10) ss(11) 0
SE(15) ss(23) SES!(20)
88 SI(13) $$(2) ST(1) 0 BFRIEA—EITE (Mixed toether)
$3(12) sEsT(2)
17
22
9
SE(3) s4(11) SESA(7) ] M2 Q41 o7, BR—FIEEN, BHE
28 } 23 2 ER#EL (These 29 which were both
ss(2) mated with the same male all produced
bisexual progeny)
1 SUSA(3) SH(T) } Ak (Dito)
13 18 S + sTsA(8)
- 0 RIS, 5 BRIEE, OB IE, &
2 1y, X eaA1k” (After having pro-
20 0 duced bisexual progeny, these 2 Q were
separated and then each mated with
J a different male. They all produced
unisexual progeny)
16 SE(18) SA(8) 0
6 S5(2) sA(4) 0
9 S5(4) sA(5) 0
7 SE(4) SA(3) 0
12 s14(10) s€(2) 0
34 — B
25 —
15 SI(15) 0
14 S4(9) SE(5) 0
54 SA(54) 0
15 SA(8) SE(7) 0
25 $4sT(12) STST(13) 0
20 SA(20) 16 SA(16)
2 SE(2) 0
14 s14(3) sT(7) sA4) 0
10 SA(5)SASE(5) 0
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Table 3 Results of the progeny of the“sonless”SR @ which restored normal sex-ratio
b B Al %  {k  Parent T-f& Progeny
Restored Total w 5° SHELLBOCRED o BT CGRE)D | Bt
) _ € Type of sex o Typc of sex-ratio (%) (&)
generation | generations No. ratio (origin) (origin) Total | Total
rSR 1 3 303 | rSR (202420319 rSR F4Y) | EHA(EZ X STST) 32 0
304 | rSR (2024203 §J SR F-4%) | fSR (202+203 3SR F4Y) | 22 0
305 rSR (202203 9 rSR F4%) | rSR (2024203t rSRF4) | 11 11
306 | rSR (202203 #JrSR Ff4) | rSR (2024203 5 SR FR) | 6 3
307 FEa(xrz $'sT rSR (2024203 5 rSR T4 8 3
301 rSR (2054206 3 rSR F4%) | IEH A (L sTsT) 15 0
302 | rSR (2054206 () rSR Ff%) | rSR (2054206 iy rSR T-1%) | 25 0
rSR 2 4 405 | SR (305) (SR (305) 4 6
106 | rSR (306) 'SR (306) 28 | 33
403 rSR-SR (303) rSR (307) 10 0
401 | rSR-SR (301) SR (—) 9 0

1) BRESH SR RNRSELREX,

bach

SR ZORKEIEHPELL T8, SR-SR RRREIER FRBEX AR,

Note: The numbers in this table stand for the rSR strain only, rSR-SR show progeny becoming “son-

less” again after having restored norimmal sex-ratio.

L L rSR R ZEEE AN A (307) HIERRBARE, PEEEETR, SR &t

rSRJ™ HAfE 3 SR R,

2. |20 rSR FRETHEYE A (303.301) HIEH REARE, XA SR Q #5454 SR Rt
ROIR TR, PP B TR, H BB Re gk L% 8 48 T — (I 403, 401),
3. 1SR FAREYBERE A S (SR HREY MM R BT, SRR B, AP B (304,

302, 403, 401); HRU=IEFE L (305, 306), ¥l 1:1,

T ET PRSI S

LIS 1E SR thfg Pk 5 4k

SR KEIEHHEILERN, FER SEBRAMERNAT X, BTlEMTh %S

A NBR R E LA, A ER— R

PG EER D ER.

(Z2) BERFREREXRENESRF R MEHKIT
RATEVHRE TRENBRR T ARE STk R, MR 4 TLIEHR, ER
ER BT A, SR SER PN 11 FRANESE, AbES—e As 11 A
AUREA, BT S b B A 2o B 5—6 AR 11 AMRERS AHA, fERHRENLS,
W) 5—6 HAUREA , HHEME L 38 58 5 KLk,

K x2 7 = 37.37 + 58.66 = 96.83
Bt = (1319 + 875)*/2194 = 89.83

0.025 > P> 0.010 (EREE)
PR B AR BE R LR, BRIV LR BT IEE AT R — B e MR

HHEE 2
HlE 1

SR @ KU SRARULECE N I B IEH M:bb, mAE k&
IR TR A TR B G SRR AU S, BTLUE R e B 5 A B FT L) 533

2e ik
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Table 4 Sex-ratio of natural Population
%/ f o B 2 ,
x
A A -
} R ¢ R ;
Year/Month Number 7 Number % Tou
1964--65/5—6 238 66.11 122 33.89 360 37.37 <0.005
1964—65/11 1081 58,11 753 41.06 1834 58.66 <0.005
Total 1319 875 2194 96.03
5 RBERMENEERMEEREL
Table 5 Sex-ratio of normal strain were raised in laboratory
AW EAY BE#E TfX Female progeny BEYE T4 Male progeny SO
Parant pairs AMA¥ Number % AK¥ Number % Total
16 298 51.03 286 48.97 584

xt = 0.2466 0.50<p<0.75, 154 1:1 b,

HeRSEtEo % 5 TTRIE M, MM TS SL03 %, FFATRTRM 151 Hak,

RS LR B A T G RS 00 S O, PT LA 0 B L Bk i B L A FT R 2
A B S e LR VR T 2 R A o

(m) R SR R EE B A

LRI ATEE R0 SR SR EEERIE, 7SI 10T R s R R
EHA B BROERERERATATR, RuMRIMAER, REREY LT
o SO0, BATEIE TR LM BTN o Kb ROBNAE R . UG I B AR 2 O e
T MR A R P,

2. R SR T4 Bk FREEE R Bl 7o R T, Se R ST 30 £ AL SRQ,
MR R B R BRI 5 1 L T LS R DA R T35 WAL o

3. R HT SR T AR M T (RREL I TV 98 et R T BB L AR T 1R 4
S B HBTE Y o KT A T H I IONNEE, B S0 A0 BEbe T 1R 4 o 299, 45
B TR R M o

4. HI_E BRI FFARIAFEA T8, A4 B AR R T, R R T4t —
490 P E BT RS BRI o

#6 SREREERPERLE

Table 6 The hatchability of the eggs of the SR strain and the normal strain

% 5 B PN CR) BALIR (R %oy %
Kind Parent pairs Eggs (number) Hetached (number) Hatchability ()
SR &
SR strain 9 229 108 47 .1
E W A
Normal strain 3 547 371 67 .8
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5. SR Bri=pIBR, b IE R HEELET P RODRL B AR (R 60,018 N 47.1%, J5E N
67.8% , SR R HIEH RNFMLENZAZBEN,

ELRPBRIFE-—~T SR P, 727 SR TR, KWL ERE 47 % EA E-REER
TR, MU ETH 5] 65—68.33 %, [N BARKBMEL BB R 5 SR RA R BN
4 SR A BRIIH LR RIFRER FRE—F Ve Wi “HAE" 7 4 i 7E 0 IRS ST
& BRHY , H R —2EE o

oW

AXIREHIESE TERAIT RN T AR P EEE B AR R R
6o HEME LT RARME, AEBHIEREAR, MRS G, MXFR e HE MR
R, E5RAMEFRRTAEEEXRI. ESERBNEREE X, BRG] 5 4%
BEEMRFEE. MEBNRBHLAXAI AWM, —FRAABKE, 5—fMEENEERE,
BN IRE A ZR B AR R M ASE AR,

R R, BT SkalB® FE-+=B8thE Hippodamia quinguesignata F1 Lanier 01
TR /INEEFRL Orthotomicus latidens (R} TPS J&) R FIRET“HAR " FERH RS
I RERIBIE Drosophila v “BLAHE” SR ML B RBEEDIEAN R 59T (Poulson
EFM), FiEYE 7 PARMNFARBRATREY, HAXS5REEHMAN, R4k
—MERI AN TR HREERRE “P4M” FERLERBET D. cquinoxilis
M D. bifasciata JEREERRIIT BRI da G “EEAERE” R84 D.melanogaster
WRIMBBEEZES, MEFRCHRIGTE, RITEENEIFRESRRZREEMLN
Ko |

RIRX PRI SR BERBE, AIBEMARRIATES SR RMMHKEEM, M
EHRABRLEIXMRG, HEREHUEET X, FEESRBEIRGRBRYMERN 4y,
RRIAER R T IX MR OLHOBRAR , A RIFARIL SRERR 30, A REEh
“EAH” SR AR, RIMNEZAMNERFEERNB RIS ZERR, X SEYIEHREYE
AENABR RN RTKEARMWIB AL, HEL, SRREWREER AR R EHE, SR8
R A RE ERNFEE, HARHEEERN T, BN DS E X%,

R AR REEAB R, A ERBF (Perunia) FITHZE (Beta) HEFIEH, MHIEHE
VAT m Il A TR EEE T G, HaERE L i 4 7 (O BUE “m & 7 e,
VL5 3R B8 AT 9 JRORL S i i AR 1512

REB“HAEE” SR IERR A iT2 5RIBERNFELE—FIEFEAK (spiroclaeta)?) J5
B/ NAARERFEAK (mycoplasmic—like organism) EXMUEEHER MK (spiroplasmas) 75
K BRULMIIN, RIBEX CO, WBUREIRT sigma WEMXRY, IFREIEESKYL BEk
(Paramecium) WIIETR (killer) {APNEY Kappa S92, DIEABAEE K. R
HEHAREEXERE, ERINVTREITE ARG S EEHE“ R R gk
LR ELR R B, ENTRE B RAS Y R EY T RE AR EAEMRYE, FALH
Lienhart SFEPREREN —Fl: — P ELWIEEREET 72 40 LIL, BHE—-PMILTH
g LR REE .
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MATERNALLY INHERITED “SONLESS” ABNORMAL SEX-RATIO
(SR) CONDITION IN THE LADY-BEETLE
(HARMONIA AXYRIDIS)

Hu Kai

{Depariment of Biology, Northwestern University, Xian)

ABSTRACT

The maternally inherited ‘‘sonless’’ abnormal sex-ratio (SR) condition of the lady-
beetle reported here was first discovered in Meitan of Quizhou, provinee (Tan, C. C,
1943) and later again in Xian, 1964, The original female caught from the field at
Meitan produced 3322 and no male, and continued to produce only females up to the
I, generation, totalling 24729. Crosses had been made with 9 of these females, one of
which recovered to produce normal bisexual offspring.

The SR female collected in a Xian suburb produced 2122 and 04". This SR strain
ran through six generations producing only females with a total of 57322. Among the
30 females that were raised to produce offspring, 5 were found to reproduce normal
sex-ratio offspring.

It has been found that such SR condition can be further maintained in two dif-
ferent ways. Either the SR female, after having produced a number of bisexual offspr-
ing, when mated to a different male, can again give no male. Or certain females among
the bisexual offspring can persist on transmitting its SR condition to their own pro-
genies. Some SR females, however, can never return to SR condition in subsequent
generations.

As an explanation for the occurrence of the SR condition, parthenogenesis could
be excluded, for no single egg laid by virgin females hatches out this was further
substantiated by the genetic evidence that the speecific color pattern borne by the male
parent is shown among the progenies in the regular Mendalian ratio,

The hatchability of the eggs of this SR strain is comparatively lower than that
of the normal strain being 47.1% and 67.8% respectively. Further observations in-
dicate that the ‘‘sonless’ condition is neither due to death occurning in larval or pupal
stages nor a result from delayed hatched eggs that might have been caten up by the
larvae hatched earlier.

The maternally inberited ‘‘sonless’’ abnormal sex.ratio condition of the lady-beetle
bears close resemblance to the similar econdition previously reported in Drosophila, both
being apparently involved in certain cytoplasmic factors. In this connection, the
eytoplasmic male-sterility widely found in plants may provide useful comparisons.



