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VI. Mating Competitiveness Between the “*Cs
7-Substerile Males Reared Artificially and
Natural Ones of the Tobacco Cutworms

Masao Kivoxu and Ritsuko TSUKUDA
(Laboratory of Applied Entomology)

Two different inbred lines of tobacco cutworms were used for the present exper-
iments. One was a line reared on an artificial medium during the larval period,
and the other was reared on leaves of the taro plants. Male pupae from the former
medium were irradiated with 12 KR of gamma rays from *’Cs to substerilize. Other
males and females from the latter were not irradiated. From one to four substerilized
adults with one normal male were exposed to one normal female in a fixed mating-
oviposition jar or cage for investigating the male mating competitiveness and mating
behaviour between substerilized and normal.

In the experiments using substerilized adults less than two with one normal male
were exposed to one female in the jar, the hatch percentages of eggs were more than
41.7%. It might not be fully competitive. When four substerile and one normal males
were combined with one normal female, however, the percentage in the egg hatch was
5.6%. The value obtained was significantly lower than the theoretical estimation of
hatch percentage, and this indicats that substerilized males had been mated more than
normal. The result was considered to be fully competitive based on the percentage
of egg hatch. Besides that, number of egg laid in this combination showed a con-
siderable reduction as compared with the control.
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Fig. 2. Number of eggs laid (white) and larvae hatched
(black) of a normal female mated with two sterilized
males and a normal one (C—F) and those of a normal
female mated with three normal males (A, B).
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Fig. 3. Number of eggs laid (white) and larvae hatched
(black) of a normal female mated with four sterilized
males and a normal one (C—G) and those of a normal
female mated with five normal males (A, B).
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Table 1. Mating competitiveness of one substerilized male of the tobacco
cutworm combined with one normal male and female

Mating Test No. sperma- ggr?)tsii?ilon No. egg I\g)éreggs T(z;tal SNo. % eggl Lo(r(liga?r\;l)ty
T4 xUS UL | No. tophores pIe): riod batches “batch lfigl hatch T4 \ Ut 1 Ue
1 0 5 7 | u2s| s2 | o |10 ‘ 11 |18
2 2 7 13 290.7 2673 72.1 |10 16 7
1x1x1 3 1 7 5 446.0 2230 817/ 1 |15 7
4 1 5 13 59.8 756 3.1 7 |10 |10
Mean 1.0 6.0 9.5| 227.1 1557.7 | 41.7 | 7.0]13.0]10.5

T? and UR indicate the sterilized male and normal female.

Table 2. Mating competitiveness of two substerilized males of the tobacco
cutworm combined with one normal male and female

Mating Test | . sperma- lgé%ra‘;tsi%g No. egg [NO: e2gs To;al ;\Io. % ege Lo&%;‘;l)ty
T4 XUS XU | No. | tophores period . |Patches| Bl p | fma  |hetch T¢|us|Ue
1 2 7 8 | 3309| 252 |93.0| 7.0/11 |14
2 0 3 2 | 270.5| s41 | 0 | 40| 4 I 2
9x1x1 | 3 2 9 13 | 157.4| 2209 |60.7| 9.5/14 |11
4 1 5 16 86.4| 1204 |129| 50/ 9 |9
Mean| 1.2 6.0 9.7| 213.5| 1599.0 |4L7| 6.3 9.5] 9.0

Table 3. Mating competitiveness of four substerilized males of the tobacco
cutworm combined with one normal male and female

. . Longevity
Mating Test | . sperma-, g}}l; aétsl;)t?on No. egg N;éreggs Toetzlgé\T 0% egg (days)

T4 XU% XU | No. |tophores period | PP Tharen | Lid (PR Irs us U

1 2 8 9 270.5 2374 4.3| 4.5| 2 11

2 2 10 17 92.2 1567 3.6 6.0] 1 17

Ax1x1 3 5 1 1 402.0 402 0 12.01 5 5

4 2 11 25.8 256 0 11.0)11 10

5 3 6 6 201.3 1032 19.9| 8010 10
Mean 2.8 6.2 8.8 | 198.4 1126.2 | 5.6 | 83| 5.8|10.6

BHAEDEYNOEERKEICE AR OEEBALNE. FHLEDLECE, Z0LEN0D
FHE (REOETHICART) TL-T, HAEADLF IXIX], 2X1x1, 4X1X1 ERE/LH
OEMBEICZNORED XS KEFHTIHEHENTAEL &, BRI 41.7>41.7-5.6% T,
FHROHEAEHLREBNTHS SO 1L L, HLhEAESRSED LS, R
1.0—1.2—2.8 LN LKRECHESEMNT A5 L. Ly LENHM EFREICEREVE
L3z, ol UTREESI T 1557. 7—1599. 0—1126.2 EHEBZOEAGLFIZEHL S
KHALTHED, RSO PRI ELOETRD 38, FNELBEOHESEHLESEVIEI
227.1->213.5—198. 4 CRRFLOMERAER L TND. N5 ORE LD NEHEOHESE
VWHAESDOETE, [OENEZNWCETIBICHTIREOHEINENTSL LL, OHOR
ERESES L, OEEEREL LEVEh ESIFEN D IFREIZEL T 5. DED/AEN
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SMESE TN BT EICD, @ZNLOME KBSV BLLIZV. ] End &R hdbi
3. BREBEORBOEEIRITONTR, RELELEEETEREVEMBEDONI
WHRIEBHETIE 13.08—>9.5E —5.80 & BRFLLIREEN B o s, EOHABENE
HBEDRECBNTRHOBEHNBEATI A VEF - DOHEESEL, TOBREE LTEFEHERE
BT AOLDEMNITND, NELETRIEZEETHAEEEDOAPEHICER LERR LD
HHID. LA LEZOEEE LTRZOEEBACE N CRE/ENREEELD dXBICEL
TEFMEL > TRBLINBENT 2 C EICEET A X ICEHLNL .

Table 4. Mating competitiveness of multiple normal males of the tobacco
cutworm combined with one normal female

. . R Longevity
Mating | Test |\, — g?i;%??trilon No. egg N;)e.regga Toégg;\h % ege (days)

U4 xU2Q No. atophores period batches batch i hatch Us 1 Ue

1 3 7 4 162.2 649 49.3 13.5 13

2%1 2 2 6 9 225.7 2031 93.2 14.5 14
Mean 2.5 6.5 6.5| 194.0 1340 71.3 14.0 13.5

1 1 ? 7 12 287.6 3452 100 83 10

3x1 2 3 7 10 255.9 1834 76.0 11.3 17
Mean 2.0 7.0 11.0 | 271.7 2643 88.0 9.8 13.5

1 3 8 10 235.8 1902 96.7 17.0 13

5x1 2 1 10 14 187.2 3022 93.9 12.8 12
Mean 2.0 9.0 12.0 211.5 2462 95.3 14.9 12.5

REBEERHEOABERM 1T LT2~5BEE L-ERORBRABRELELIWR L. ¢
DESEBMAADERNOERRIZ, VTN 2HDATHEIB—IEENLOTEEELAS-T
BEE L. BOHESBEZNVHEK—EDHEA. S - TEHEZRT DI, WEMNTL.3-88.0
—05.3% &, SREED6.5—-11.0—~12.0 LEIITECETH - T, BIATHONIEFREOE
fn, BB DIRRESCRERKORBRDIZHES LTI,

5 Z

SEOEBRDSE TREYESE OB O EBONS I1HEOEFHIC IEHOEFEE 4 HOR
AL E A A EDENLERRELZRY, TN EEIBE S LVEEEDCSH S EEELED
BHENEERE LT, REOEENEESREIHEEREAANTLCETENREE TI0E
BEmHT2CEitTs. BILAOETRICEH LATEHELZRBELTAH S &, FElELE
MAANTCSOTHE, EEEOEERRE, EEBEOENNPMNSESMERNERL, ERHEDN
BEHTAMBEBNISD 21T, BREMKSKH250 11T, BERBSH2050 1 1KED L.
THRES LIEEOHBRRRIZINAZ I EEHOLEERREEEHOEINPMASERET 2
ZERDVTIR, ZOERRO2LEVN, FBEREET I NI IHEOREORSPIEE#EX
DHBLNARBRE LTHORBSELT I EEEEL, BEEEKE LTIREIRED
DFRCEEBEETEOTRITVAERDNS.

WICEE L D E TIER L7z [Sterile male technigue] DEBMHR DI HOKE &
ESER (B - EA, 1969), THREHOHLIERHO HOELELE EB JUEREEIC
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HUT, BEHREIERNSEESECREIEIER (BA - M 19692) OBRICESHTE
HRENCHEE L n ORI b E 2 FN L HOEEHE - MOEAEHEICE T 2 NORLE
HHEEIAROERBEAMBE L TABEESDEBL T, HEHBVRESZBONEETS
—HOFIS DM EFE LD ENRLESE SN, B8, FMBROERELAROZNZHE
LTAHES.

Table 5. Comparision between the experimental result and theoretical estimation
of percentages in egg hatch

No. substerilized males combined ' 1 1 2 1 3 ‘ 4
Theoretical estimation by Kiyoku ,

and Tsukuda (1969a) (%) ] 45.1 ‘ 88.7 \ 2.0 | 14.7
Experimental results of present _ I
experiments (%) 1 4.7 ’ 4.7 t 56

HIEODERTIR, MASHEORANZTNENREEE 1, 2, 3EMEAANE, BEPK
HREXOFEE 1724.6 K LT, 2121 1319.3, 1415.6, 703.0. AEIINEEX D 2464 iC
LT, ZNEFN1557.7, 1599.0, 1126.2 THBHh 5, ZNoBWEX I —BPiNC
E, FEAERIEOEEE 2O EETREZDBIRRSVERITNCE, FIETE3IME 4
ETR4BEEAANTEE o2 REV BOBB LN EREDICKL HBBEATS -
7. L L, ZOR{LREIFEOERTRE, 01 3.0, 4.2, 1.3% THAOIKHRT, 4
B0, 41.7, 41.7, 5.6 TH 205, TOMEIEDOHERS N, CORRIKDSL
TH, WANATHA D, BMEIIEIZ 20 KR, 4HIZ 12 KR DEHEETH 2 0 THRE(L
OBREPERLZCLBERO—2THA 5. ThBERAFE/E, EEROTESOTND,
EATHEEKE - THEBINLODOTHI0ICHL, AHORELHEIEHETE SN, ik
RESGFETIERECEREZTRIEERBIVTNGY MM EQETHEBINZ3OTH S
PHZNO ORBEHPERANPTFLCERTICN TV 3 bHNBNC EBRERDO—D &
EFEZoND, REHEBXOMASATN I N HOBSENT Z0CR LT, FELESED
BOTAEEEZEELTASZ L, BEHOEBRTRAE/E1IEDE SOM(LEIL3.0%T, 3
EEXRL.3IBTHEEND, ZORDPESEIZG6.6%ERD, 4HOERTE, 2NN 1HEDE
& DRLEN 41.7%, 4HOL&5.6%TH5050, 81.I1BOEPEIIREN, FEXDED
EEPLORED. 5T, BEWNED, HIRADRNECHOMSZ TN RERIHNED
Bnd 2 enTFHanz.
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BT 55 2TTIE - T,

TEEHE - MO 10 LTREMEIEXE 2 BEA ALY E &R, ERINIINONE
{EERTHEE S 2 EHOLU.7% TH-T, FNEELOMRRIFES TR - o, RNE(LEEE
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