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Studies on the Ecology of Insects Sterilized Artificially (Gamma Radiation)

V. Experimental Analysis of the Sexual Competitiveness between Normal Males
of the Oriental Fruit Fly and Males sterilized by the *"Cs Gamma Radiation

Masao Kivoxu and Ritsuko TSURUDA
(Laboratory of Appiied Entomology)

Gamma-ray irradiation of 7 KR from "’Cs on the oriental fruit fly pupae two days
before emerging did not significantly reduce the percentage of emergence and longevity
of adult flies. However, highly sterile adults (more than 98.9 %) were found in those
combinations, SE XN&, N& XS% and S& XS§. The result of observation of sperm
activity in spermathecae of females mated with sterilized males showed that the
sterility is caused by dominant lethalities.

The sexual competitiveness between S& and N3 has been examined in experiments
of S X NG XNg. (1) The data suggest that the sterility percentage concerning
with egg hatchability is proportional to the rate of sterilized males replaced for normal
males when that is expressed with a multiple of the ratio of normal males to normal
females. Seven such straight lines thus obtained made us possible to find the theore-
tical expectation of sterility percentage. (2) Relationship between the percent egg
hatch observed (y), or that estimated theoretically (Y), and logarithm of ratio,
§3 /N3 (x) was showed to be two straight regression equations, y =18.413 —11.952
(x —1.295) and Y = 11.890 — 15.462 (x — 1.295). Ratio of regression coefficients of
the equations was 0.772. (3) Correlations between the sterility percentage and ratio,
S4 /NG, showed in three convex curves under three degrees of competitiveness (0. 265,
0.576 and 1.001). When both the values of S3/N¥$ in the mating experiments and
the sterility percentages are given, it is possible to obtain degrees of competitiveness
using the curves.
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VTa‘ble' 1. Percentages of emergence from pupae treated with i:h_e 187Cs gamma radiation

T Dose (KR) " o 0
No. experiments \ : :

1 92.35 . : 91.26
2 . 88.65 : . 87.57

3 746 89. 51
4 - .8 ' 93.89
5 85.71 86.27

Mean 84.61 = 6.35 89.70 + 2.69™

2) not significantly different at the 5% level by the t-test.

B1HEDT7KR OP{LERFIE 84.61 6. 35% AKX 89. 70 £ 2.69% & U KW A3, HhEHE
BREDKERFOEREFETEP -7, PELARBE 0T DT SEXNE, NEXS? BX
PSEXSLE Z3WTFOEVXREHNIOBELYD 5 BHET 7 BIERKE 20 HEREE~
Jo. SEXNE BB 2RIKALNZ LD KHTHORLENL LN L OFEMLEN 0.358%
T, CNEBRE L RERIZ8.9% L1 - 7. BT KR TRENTEL, 6KR TIRHARRE
ETH->72BZD PHEODOTKR TRVWEZ FEFERED o7, LPLBLBLLEEND
BOREENPREI ML,

Table 2. Number and percentage of hatching of the eggs laid by the oriental fruit fly
(S) from pupae sterilized and crossed with normal fly (N) of the opposite sex

No. obser- 1 2 3 4 5 6 7

vations Mean

No. tatch N0 HatehNO HatehNO HatchN® HatchN* Hatch N Hatch| hatch

Mating CEES o 8288 o PBBS or 0285 o4 PEES o eggs 9 [°88% o %
183.3 233.3 300.0 140.0 43.3 24.6 60.0
ST X N%| 3 0.7 016 0.8 0.6 0 0 0| 0.358
1.0 3.0 6.6 6.6 6.6 1.6 0
NE x 5% 3 0 0 166  0.33 0 0 —| 0.284
0 3.6 5.6 5.6 11.3 0 0
St x S%| 3 _ 0 0 0 Og _ — 0
CNbOREXVERBEREERAT 2 1Oloi, 8% -
- 5. o-0~-0
BLEAOABRES EXEBV IS £ 8] o, °
BAR, JYFVERNBLELEET 8 T,
b, RELLERBOSHEAOETS © | o S —
E¥LEEAZPOOBLEHT 205 § 9 g,
BooNife. L-> TRELEORIERS & 20} T
3] 0058 o
LIERBFERCRRT 2 THH5C & 53 3o,

EBHEREIND, THICHLTNEX 5 10 15 20 25 30 3 40 45 50 55 60
S2 & SEXSe pORELAZER WS meRs f
S e I . : ig. 1. Comparison between the survival curve o
B, FNREP LI E ST OML sterilized males (S%) and that of normal
RITRTOTH-(ERBRE). i ones (N%)
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T0), 22 (80), 3(90) TAUDHE B 311 (90:30) THB (EMADKFRIEHREO.
BRI THEROEAL ABTERNIOBE LY 5 BEE T 7HTEY, BUER%E 3E
BOEL, FOREZHEIRICEEDR.

Table 3. Percentage of hatching of the eggs laid by normal females (N$) which
were exposed to sterilized (ST) and normal males (N?) in the mating cage

No. The number of observation at intervals of 5 days
t:e (se/Ng| B2
1 2 3 4 5 6 7 Mean
0/6 3 43.50  47.60 -38.50 31.83 27.83 22.17 19.50 33.01
1/6 3 32.50 38.33 32.66 27.66 27.66 23.66 16.50 28.42
2/6 3 27.50 28.83 38.66 27.33 26.33 13.83 10. 16 24.66
1:1 3/6 3 22.00 25.33 28.33 32.00 23.50 22.33 2400 25.35
4/6 3 20. 33 28.33 28.00 17.83 21.00 14.83 13.53  20.55
5/6 3 4.30 10. 17 14.00 9.00 7.33 11.50 9.67 9.84
1 3 1.00 0.50 0 0.50 0 0 0.50 0.357
0/4 3 40.50 43.50 5133 29.50 29. 50 21.82 10.50 32.37
1 3 25. 16 33.00 39.16  30.66 24.66  22.83 12.00 26.78
9:1 5/4 3 11.16 2233 2566 24.33 2533 11.00 10.50 18.61
6/4 3 15.66 27.00 22.83 27.16 17.83 10.33 8.16 18.42
7/4 3 8.83 13.33 14.66 12.33 16.50 12.50 5.66 11.97
2 3 1.50 0 0.50 0 0 0 0 0. 285
0/3 3 44.33 38.33 42.00 28.83 23.83 2533 11.33 31.99
2 3 23.50 19.76 20.53 20.16  13.50 10.50 11.50 17.10
3:1 7/3 3 18.00 23.33 17.16  22.66 14.00 9.83 12.00 16.71
8/3 3 14.16 11.00 11.66 10.50 13.33 8.33 5.33 10.61
3 3 1.50 0 0 0 0 0 0 0.214

IR EINE, 3EBRBEIE SOOI ANRABED LESENT 2 EWEESKEET L
TWVWAEY, COBBEHLDPIT 30 ERBRK I S ICRE LD L2, 7@0FEE
{EBAMEICE > TFuy LB 2NRKALNE LD HERDLS 2RO EREEL. Chl
& o TBERI R EOMICT S 2 LEOENCK L THERMICED L, —EOHELH



ATREREOEEICHET 3 W >

ZBLZORLENENT 2 E0bh 5. BB
LR O D EE DIER S O A LRED KB & 2
EO BLEE BRTHEE, $1ERETIR %

2.3 3
4

$60: £60(1:1)

30F

T20%, #27TiE1 T17%, 83 TiE 252
fﬁ%f%ok.é%%ﬁc%mffﬁmm®
WERBENTNIEBEESET T2 & EEA
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HELTAZEES B I F2ERER
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FOBEWCPPHLTENODRERTENIEE
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Percentage of hatching

390: £30(3:1)

155 B bR, ool .
HOYBRIS - 3DORBHOMRE—RE ol T g
UHEE 2 O REICO AR BT TRITOS, © e o
DBAREEMC—ELE L TALS. EEHE - oé.% 1%1%22%2%3

D> bORED—ANELHEICE &2 B, Fraction of S4/N2

OB LEFHEOHICTT ALEESETHLD Fig. 2. Relation between the percentage
L., #1565317, 33, 50, 66, 83, 90, 95% D of hatching and fraction of S$/N¢Q in
KHEC EiT, EHHEODPDVICT &% 5 RIEL the mating, ST X N& X N%

WA FREHIROEHETHODL L, TNOEHEICHEERIDER LARER (S) Ziftsh
CE-T, ERELAEREOBERZESKNICR L. ZOBREEINMRTLIILCEDHES

2 100} 95 S FRECBNTOHEBOBRSEZNENL
ER o= A KO ERTRIN:. 53RO EREIIC
% 80r... 8387 y¢;7: _____ ............... e Ko TEREAFA C—& v MEEZDLD
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Fig. 3. Relation between the percentage in & ERIRAERD0.3% L1251 ETH
sterilities and sterilized/normal ratio rep- B (7277 LE 3O SABEOET TSN
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percentage of normal males replaceed by DB EENTELBHENIT).
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TT, SEENS DI VRF4F4T2AOBREEZHSHLTHE (C) 2HL LEEOXE
BELHENICHRT T 20ESSE O3 (FriED, 1971, Haism, 1970).
ABRFEICBIOTIEEDT S/N EREEREOBEIORETSE. TOHMEBEIRERNS
BERE (V) E2NFN0 840 HfINIEEHE (BREY) 02EBS Rvon
fo. HEEMEIRRE TR L.

Y==[an N§$]—%[st Niwj

Ho, Hs BENETNILEERES 72 3RE/bRE S
5‘5}% LfCﬁE#E?—%EZ’Lf:%’(EZ‘g, N, S, Nats
IR, NECHES X UekoBERKTH
5

S/N Z R LR A REIC E > T v Yy
e E 4 RO XS T HNEMT 2 2
DOhENE LN, ERE (V) KX 26
mIREEE (V) TR i 00N
THZAB. NE S/N OEEEER (x) 3
5EEATHICALNEESICY 2R Y
EXEOMITEBSNTEENS. Sl 20k
THEFERN EEERE () 2k, 0
FRMEHREATRZIERO 2R E © A5 10k
PNHEIHERTDH» k.

Y = 18.413 — 11.952 ( x — 1.295),

2 4 6 8
St/NT

Percent egg hatch

30p y=18. 413~ 11. 952 (x —1.295)

Y=11.890—15. 462 (x—1.295)

g2 L] ]
0.4 0.8 1.2 1.6 2.0

r = — 0.943*x
log (ST/N
Y= 11.890 — 15.462 (x — 1.295), og (ST/NTE)
r= — 0.994%x Fig. 4. Relations_ between the percent egg
= = oz . hatch and ratio of S% to N¢ (above)
TEERROERBRE DK (R) ZH T3 or log (ST/NE) (below). Black circle
B, i indicates the theoretical percentage, and

R = 0.772 open circle the experimental one

Lo, Lo TCDHEAFERICBY AREMBEONTHEREEEON THTH 2004
RENCIE B E D HESD BBV Edhir 3.

e FRIED ® Haisa O LI ICHEHE T LI VY RF 4 54 T2 AD C AEH UTHEE
KRS TR LTALD.

Friep OFAEHFEELTAHS L,

¢ HimHa N
He — Hs S
TN LT Hatsa OENEZLEELTCE S &,

C = Ha — Hen /- (Hen — Ho)
n sn/ N sn s
ERBEDPOERRBRAUARNTSH S, INOIKEUTHE L TH C, S/N EXEERE:—E

FBELTELRIZT EDI .
BAFABDE, WHED S/N OBVICE->TC OERPIZIHEFHL, S/N EOBIICIEZHE
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BIM BB B WK S ICEHZ S, 2o TS EWFEBEEARD B E, 111880 T 0.521,
2:17T0.292, 3:1T0.320&755T, 1:1TiE2:193:1 X005 BVEEREN

7z.
Table 4. Ratio of ST/NT, sterility and competitiveness of the mating ST XNEXSE
$:%| S3:NB:N® | SENS Sterity Competi- Mean
10 = 50 : 60 0.20 13.93 0.815
20 : 40 : 60 0.50 29.29 0.686
1:1 | 30 :30: 60 1.00 21.68 0.306 0.521
40 : 20 : 80 2.00 36.51 0.308
50 : 10 : 60 5.00 70.19 0.489
40 : 40 : 40 1.00 17.28 0.211
grq | 50 :30: 40 1.66 42.51 0.452 0,292
’ 60 : 20 : 40 3.00 43.09 " 0.256 )
70 : 10 : 40 7.00 63.02 0.252
60:30:3 | 200 46.54 0.441
3:1 | 70:20:30 | 3.50 48.37 0. 264 0.320
80 : 10 : 30 8.00 67.22 0.257

BECTZED S'N ERAHERLOBEZEDERICDNT
EAED C A, ENFNH0.211~0.308 DELEZ D 7ME (FH4E0.265). & 0.441 ~
0.815 D& D 5 (FHME0.576) BLUMELEMEM (He) PoarvRF 4 74 72O

EEE C. 23,

C. = Ha—He N

He — Hs S

WKk -THEL, Co OFEME 10011
B5 5 108 & icav, FHEO. 265,
0.576, 1.001 T &iT S/N & HENCRIEE
LR L > TT oy FTNEES
DEHIIERD S/N-RITLZEIRD 1ERK
k. INLOMBPLIVRT 4
F4 T2 ACOEDOENIC K » THED
S/N OFTROEND RIEERD 2% M5
CEMTEDL., TREZONL S/N I
BOARERLMACT EITE->Ta v
T4T 4 TAROEELZRET B &N
T& 5.

] ®

P2 BRIDOH~ B¥'Cs H v = — 5
TKR #BH52LE, #NLORBELL

Percentage of sterilities

I 4 —l

2 4 6 8

Ratio of S& to N&

- Fig. 5. Relation between the ratio of ST to N&

and percentage of sterilities under three
degrees of competitiveness
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REOPIEL FHRINTHERE L XERL, BB ~OEHTIE BLRETILEDP - s
98.9% L LORIEENE S nfe. 20 ORERRIZ, RE b ERE LEOZREENDORE
FHEHL TN/ Lo B ICERRFERCFRET 3 ¢ EBEEI N
EREICBOCAEME (S3) LEERE (NT) 2 (N2) K LWAVNADEIATH
HEDEZNZND OB BEREHE . (1) RO T2 (SE/NE) BN
THEBEELI BRNICETL —CohEZLEZ 2 L 20ETHERIIT . 2) BEELHR
LU RERIRTALEICE DAL B3 -DIEERE - HMOBO—TAERD B icboicsts
B (NS/NR) O (CNEBEEDP LA/ LHEOE S T/N 2 1KY 5) KX LT,
ROBRNCEFEDOL (NS/NR) OESERKES SICENEFN—EROBAGERYT. LT
ENOOERBEPOMAA— & v POEEEODPD D ICZDOAEORE/IELAN S EZ0ME
FIBOTA S — &Y O RERBFHIN 308D 5. 3) RS EEEET 2 H
EOMKME (x) EFLEERE (V) LoBF{E, ¥=18.413 — 11.952 (x — 1.295), ##¥
{eREEME (V) LOBFKIZ, Y =11.890 — 15.462 (x — 1.295) DOEIFEHBNERL, 2
SORDERBHDE (R) 1320.772 &85 72D T, HARICET 3 RIELHEDORE/LOR)E
PERE N, W EOFRNICL > TR L E EEHO I v RTF 4 T 4 TARAORERSD
SHTHEECEHEL, Z0DMED 3 >OFHEEKE, 0.265, 0.576, 1.001 KB BEFRIC
T BRIELHEDOR (S S/NE) EREREOBEFEE 3 DOMB TR L. COMBRIEAS
N7 SE/NS BT BARERNDI > TBNRZOMEEIBI 3R/ EEFHEORE
BEORELFHTEIOREIDBDTH 5.
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