4 2 8 % 3 A
Asd A1E 1973. 3
<8 d>

BATRE FRS EBRBRER

M OE E-f £ @

Beost Ao BB RN
(19734 14 304 AP

Heatgol vt A TEY HhTAA At FiA
£ K 2050 d )l AR Yr1Aq BEL AR ¢
o, —#f #iel el LATFAA WHE A=
stglef. ol %o] 19454EHH, M3k BB SRl D.D.T,,
B.H.C. 59 g 47145 MEFIA] Sl
abe} Pl T o AR std e, XA HM
drhis] gEmle) o) gt EHiE, A% T FiESol M
Fe o] Tk #EST Eolvh Al mEsA Hd
vh. 19504F o) Foll BRAE ol-& fRATY BIRERY R
o2 A, WY FIRe Atdes HRPHRY EHE
& —#7F He stz ek ol Hegbielt Btk
A TEY Hhsyy FIRS B TEAY BRAR 9
BA g poke] EEa vl a9, BHRe A5TAd
oA EHE FRASA g HBTEAY S ERE
o glol Folgt AL ohjmz S Ae Hatue Fh
Bigel el FIAs ofge #EFTAA M= BEI}F A
IAREAEHEN st SmstaA .

1 m&mel EhBH FA

Bt Hhd FAsd BRHE =2v THHRE
a7 A& AL 19374 Aeo 2 EEBE ELRE
Knipling(1959, 60, 65)¢] 18] A Screw worm<} Hik
(Bl TS %, mEcstd 7AE ¢+ 9% Aeolz
x WHetke] AA™ F, Lindquist(1952, 55, 58),
Baumhover(1963), Baumhover(1959) et al, Bushland
9 Hopkins(1953) K & o2 Algte] &) & §3est
o] FolZ o, 19574 Florida & ¢% Curacao Aol 4
oleizke FBmW EAE Hib Koo A TR
4 ugth o] % HERBEEY FAL mzHe] Stable
fly, Fruit fly, Codling moth, Boll weevil 52 X#&
HE HEERg o3 THEREKker §F5TA
ol L HRE adx g A E A 197D).

SoR
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(1) FHekioel FARE

BERS ERll Bmstd Tie FRAZD ¥, F
Htd Ehe Koz File mAA, Bt A4
[ HER(E)T TEA Fond, EEEL o] HE
BE BpAQezd, FAERE A g THER
< FlER gRbikete X8

— o 2 HETR AT REHE Mg e A
T B4 ad, Bl 38 BLEHHT BER
of gt Ehitkol Matvtx &¥lA et Sado(1966)<
ol & BAERME & AENRY BPRRES £ B
Pl 4o HpHR Baks Hnd B8 £ 1d49
of BWARMWI oyl ALFE BEHo] dulshd, x5
3 ol weby Eaitko] #Welde RS 2w o
£ A~ SR Bgike] A3 U Aoz ¢
22 $E M feCspermatogonia) 24 kK #5o] = o
7] wEole, FEop M Wols KRR Bl
B HEERY fSaR(Spermatic) 2 KH o 3o,
BFiko] 1~ Ry e 5Bet o} E Stage 2
g o=l g}, Plough(1954)%-& Drosophila ¢} gL
Tl o3 B BT BSg Ji, o HRE R
25} 7o} B F4iv).

—fage R BRY MR REHe] BT FEe W
£70] g FEKER HEMAR Hoafez B
o] glow rSo] LY F& L= Wi, HiK, B
ke r Ho] Qla E£HE 4@ o] & Cuticle &
Hol 317) wl¥oz ¥t

T THEHES WS T RENERE BEETe] B’
Bto] BEgMio] omsty) ol HIEHEI REFER
B9 2R A Biilel BEHRE BAANE —#
fyel AFEERA = & BES $A Y3 AREEITE
A 24 ol HRtke] ¥ Aolth. T 3k 24
A 2E ulg) Fol &vlvie RgHRKREL BILHRR
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Table 1. Growth and germ cell formation of

silk worm

Growing stage

Germ cell in testes

Hatching-The ist Star
The 2nd Star-The 3rd Star|

The 3rd Star-The 4th Star

The 4th Star-The 5th Star
The 5th Star-Pupae

Adult

Spermatogonia

Spermatogonia, the 1st

spermatocyte

The 1st spermatocyte,
the 2nd spermatocyte

4 14

Spermatids immature
sperm.

Mature sperm.

Table 2. Radiosensitivities of Drosophila and

Mammals
Drosophila] Mouse Man
LD 50 30, 000 650 400
LD 100 80, 000 800 600
Male Sterilizing Dose] 5, 000 500 500

4 1/16% e = A g7l o ol
FA %3 Emfel THEE BET & A+
THFEHES BET RFRES RE

‘whde flz KEe
Aolt.
BHAZE

7%, HRAE EEME] AR A LA EIFM

B, BSAKAIss 2 HA4 AV B BRE ©2

Qa4 g3l2) A 54 A 1% 1973 3

& We BRAA Talq EEel Mipslw, Hmel 7
4% BFBRE FRGEA Testes7} zold LR+
s WAl TESAA EE] HHAAT ERES
AR

Flint(1965, 1966)+ Hippelates Pussio Loew ik 9]
Whell 5, 000RE MRS ¥, A9 Testes & WEL 5
£ 2717t Aelxlen o]z R B NAE Lo
st f9 2 BBE BWLAL.

Sterile-male technique &, A 2 xuc} Mol o
W3 AT BataEse mHald BT BT
B HE BAA Sz BRY e NEES T4
AA =He ke Axshd A9 mRAREC KA
U MR Fol Vo2 —i ghmle 2 i
Bigol L EiBwolr] = AP KRezAY Bk
HE& AeF ol o HRA F3 A K B
BEHELS #E7 S4EA gelel Aol S
A R EHE TRAANT THEERELE B
e RS KD AS BRRBAA A= KR
AL TREFE 1S4 Yolok o #Hlkel Fks
= KE BAREY B 94 ked Hdolx. B
REEI =7 2AY £iEH] #E R 2
HgiEnRe LER st I #F aRRES FHK
7} Aojopul FHERY Bt AA = EEFRAE AZ
A4 Q& Aolet. Batute FiRol BHidlA &
CEHSS &4 e $ElE ARERY FAHAE A
g4 QI EMEmRE s 24 98 Aol

—ES B HRS HEAAA £ R EEE
(population size) BEyS HFEH AN} BT HR

Table 8. Theoretical model showing the trend of insect populations subjected to three different

frecatments
o tnestmeng | ecticide [ Release o onstart number of serile laeite
Generation (control) aills 90 percent by 8 ratio of 9:1 : o i
each generation Natural Sterile Ratio: sterile

population population to fertile

1, 000 1, 000 1, 000 9, 000 9:1

F, 5, 000 500 500 9, 000 184

F. 25, 000 2560 132 9, 600 68:1

Fa *125, 000 125 10 9. 000 900:1

F: 125, 000 62 0

Fs 125, 000 31
Fe 125, 600 16
Fa 125, 000 8
Fs 125, 000 4
Fs 125, 000 2
Fu 125, 000 1

* An uncontrolled population of any insect will reach a maximam population lever that the environment
will maintain. For this model, it is assumed that 125, 000 would represent the maximum.
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Table 4. Relative trends of hypothetical insect populations subjected to
(1) No control; (2) Control by insecticides alonne; (3) Control by the use of sterile insects
alone; and (4) Control by theintegration nf chemical control and sterile insect releases.
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Generation @ U“°°{’“-°“Ed gga':rrrllseerf;cg%% Eﬁ?ef;‘;‘i“ég 633?880 ge)mllxrlrf:gg? t?gggcr_t?—
population kill each generation)| each generation) fr‘ggg ta;‘edleztseersﬂe
Parent 1, 000, 000 1, 000, 000 1, 000, 000 1, 000, 000
Fu 5, 000, 000 500, 000 500, 000 45, 450
F. 25, 000, 000 250, 000 131, 625 9, 880
Fs 125, 000, 000 125, 000 9, 540 485
F. Same 62, 500 50 0

* It is assumed that the uncontrolled population increases at a 5-fold rate until the maximum density for
the environment is reached, which is assumed to be 125, 000, 000.

# 3ol A8t Fo] Bl BnRE £ #HAE SEE I
Pl HARKE EBmE piksta FTE #REsS]
AAAE BB 4112 st okt 5l £EES £
o]7] A 4:18h ko] Holopt &+ HwE: 2 &F
A Aol EEMARKE 80%Y FEXRE Mz
H B £FS Bneds fEYS dey 0%E
BRAAY BREE 294 302, 1 A% F9 &
£ 91 AT RS e As E4gled R
Fs, oo 2 "o wet #HEE dAg 287 49 F
Foz #4 SES fo] Rolddl whe} MR L
HE ForAlY] Wl Eoll IEHMERS] Rl AFitd
£ BL Afon ras) HhMAR ] G
#E Hol T A5 HENA BABKRE A9 2A
at EE) dolAd vl BEHREE AT HelR
+ Aolvh. olegt AL A F Aol Yol HMAMY
FT Tl FIRE BEN o BEY HEE H
Rivez BMAT LEI g Aol

—Bp o2 Ehe HAREY #HHEB /4 W
Aol 918 Wl EBREST 3338 Bel ofF A
NAAE g Aol AW Bikkik Sol @Y
Bkl ¥ o] Eul, THMEHEM N 9ss AR
HEMo) Y —ET BEAMeS FARECT WolR A%
ol = U EME ] e Aol B BAMel. f
2 =9 100418 RAMEEIT 92 A faFd A%
90% A& 900, 0007}2] 9] o v A wh3t Mo
w Zals A2 A= 90,000, AR 9,000,
WA 900, ThAWlAE 00, AAuAE 1A Ouieia
A 2 BRE EERE] FobAd wet AA tEs A
oh. whebd EEEES golAlE of n J el AE
HAFITO) Bulifle] M BMRT oS BURINS
Zold], oA FHHEMFIA ek BB e o
mEKMe 2 Bl AEHAC kiEFEstd kEsE
o)}

—fpiyo s BmE A7 Hkd TGS BAT
B E 46419 Fo] o] E HEBBEEE €85 dod
HEs FAEEE] & Filel go] &tk ¥ A
olb. z vt FHFEHE] U T & 74 #HH
mo] FE o XRHSS B BEE W 49
Eho) RBE K HEAAY REE AHERA HE A
o] =}.

(2) ZR#EPF(mating competition)

BHRE mREez RN A Rbo RHES
o] HE Moz JFE Hol Wby ol Fol MRS
TREDY AL FA g YA THE B
T4 Y= REF ORI, EEE THEERE
ol A H S RitiEss)l EREERA A g7 e
RRHATNA —RI T8l Rikd, FHo, M5
g5, TRTEHY KBS FA—stedoful & HRE

45 dE AL gk TREHE EA wtolof LA
olth. —ifyes Eho HREEE doblevl:s #
sHEFA TR P CUS-& gol fEstL it =
Al 2 flE 2 gl Hold PYz #X3 KH.
P*0.% Yowl PP} At FARx, oFA FA
) #edk g wielel EWE MR A =l=EE W LR
i AR Y57t FrEge gl et BER
B HRE WEshd 348 BTt Agddd de
A2 44 3 rk(Abedl-Malek, 1961, 1965).

Flint =9 R3] ¢ &1 Tobacco Budworme] mRAR
ol go] 45Kr Ll ES] $ES Wghde HERg EWHAU
st TRAZ R 100%9 THBREE A9z —%
WS- F—3 Xl Ao ZRPIKE 5HE¢ 94.3%
7t ZRE Jot THHERE 97.4%7F REE k4 o
7ko) ERL ot el s AT ERE PHE
wRAEA A AEZE obd Aol Row w3t T
ZREEEE 2. 4E(EH-S 2.58DG 3 Bahie ekt
EE#ERE 22 TRAA Yol HBFAd #REe X
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Table 5. Mating competitiveness of radiation-
sterilized tobacco bud worm males

Hatched(%)
in®

Ratio No. of eggs] observed [ expected

value value
0:1:1 673 89.5
1:0:1 534 0-5
1:1:1 863 63.8 4.7
2:1:1 792 73.3 29.8
3:1:1 685 52.4 22.3

* Trraciated male: Norma] male: Normal female

5ol Ash Aol Ad ERE tebisie

LRMA] L11dd A fehe] ZRENC EiH
3} Agsiche] B MERE BRMOZ 011019 &
REANAS FLE F, B 895X L =44.7(%)7}5]

oo} 3t} BT BHEEYT Fol, TRBINERS
poll 2] ABhme BRHe ERMAERA
dol g b, ozl d ERE, WXL RREK #BL R
ol st &4 RS THIY HAEeld o M
EE sty 94 C* oz BTE Easbd 44
T2 Yot B #RE 55 FAF Clé-glucose
(2X10°dpm/50p1)9} & 1:12 44 4AAA &
¢ EHMERS TRANFT KRS shmstd "
Flint o} 2] sl Tobacco budworm o glo] Cl-glucose
2 ERT 3 xREFERE T 2RE E 5 gy
252 od REEMA TELRB7} o] Fo] Akl H
WENT RWET Fobd Aoz ¥y F-Fe TH
Bl BT EEERes FRAYN KR OTHR
54%015l o el RREAAAE 22%e] TiBstgl
ok webq wRBERA o3 HanfEel HfEe 2RJ
AAEF 9& Flolt. zelv KRAKEL B EHd
KERBMR(Vergin female)ol 4 s = # phero-
mone o} & AFHE A$r gz T TRY Kb
< Bulgke] F3 AHolAH Fx oo Fdsly 49
=22 Cage §o] MENNE TREK-T FHERd
o BolAw A4rt YAy Hidqe A2 de] 9
o]A 9le] t: pheromone & z5e] T3 A& Reom
Bol J¥Ho| FaH oz & MEE L dead,

2. ATXRAHE

FA] #BgE upe} o] Sterile-male technique = B
KRR FhiFa ) B RHRRE Kok & o
Foll ¥ BARY FhBd i mETHER

A=Y A A 5H A 1% 1973. 3

Bl ol et el = HETRHERG FIR
Rolel 4:4pBEy Bkt (LB BREAAE AR
o] pEHe] Ekelol Ehe] ATRFF A2 &
%7} BT

ko] ol 439 Yt #FH (Lepidoptera)o]
AS EHBRE AAdsE 12 @F ikl J=4 1942
4 # & o 2 Bottger 7} z=7 1} (European corn borer)
ol tlete] nastgler] ATFR A1 PR Bl
o] Fo] et zav MBpESC] AVEA g LER
Foll 21§t AHL e BIER] ol o FlMol
o] 3 2} Vanderzants} Reiser(1956)) < 8] A 100%
ABELS Yt Hikol HBAAL AFRM] Bl £
91 EEBRAE Fo17] 918 Adkison(1960) %ol
Wheat germ diet 5& A71AA %42 AHES K& 2
9tt}. zofiwtel Boll worm(1962, Vanderzant), Ca-
bbage looper(1663, Ignoffo), Sugar canborer(1961,
Pan and Long), Rice stem borer(1964, Fukaya and
Kamano) Fallarmy worm(1967, Burton), Corn ear
worm(1969, Burton), Tobacco budworm((1969, 1972,
Raulston)52] ATEFE K] BB ot —5 Fhel
AE ol E WERM ¥A47 wlEel B RSz
Y& Fold. EHBWE Holz A & =] F(Dip-
tera)5& ol 4 A A9+ Lodge(1918)
o] 9 \EHY K wger Y AT Hojz
¥ Screw worm o]t} 2] 5}2] (Stable fly)¥ 19254F0]
—% AEERT $455%9 9 (Glaser 1924). =& w2
FE MR Hhd hd AFEBE AQs 19574
ol 1EH 20009 =tej8) #me AEYSF A T
BEe A7 oleg. #R, HRY ALMFERMER
& MUY R LE AAS e BE HEC
A olt}. Lindquist & 19634 ABEHE L ¢ ALGANM
o HEe S8 BEHHE BEMY MRtk A4E5A
32 oela \@Re] HBEY RE BN EpRE d40e
Ede] AEER 2 AF S R 98 BRSE
Wastgdx =g i 86K, s 89 =208 4k
B fkiel, A MR JE RET) #ERE AH
A FethER, vteel go] KAe € A
s Ml SHES 494 484 d+ A% e
PRS- S s, olel 3t MBS Mty B
Bl RIZhe AF Screw worm g nw, Texas {9
Mission T8 A9 4EBHE KR HBHE # 250~
30080l A}, AERAEANA 2ol A Ak fruit fly,
melon fly, stable fly 5-& 100~20083 =2 #MHEIL4
A7) W ol HEHETHEER-S FNEE Bkl £RBEE
R 09 e s g Zdew vy, HE9EY



BERE FIRR ZOSiRERN—RER, #Ee

LEEAl 1,000~5000% 24 AEIS dv B &
Bl Eme BET WHEALEL by RS
AR Aol KB BBAHS Bl

ATKRBEEFS B

ARAA BB ARFAES ¥4 Ak HAE B4
Bt el HY BER &me 2d o9 2.

[Lepidoptera}

European corn borer.
Rice stem” borer.
Oriental fruit moth.
Red banded leaf roller.
Pink boll worm.
Silk worm.
Cabbage looper.
Codling moth
Sugar can borer.
Boll worm.
Tobacco hornworm.
Tomatoes hornworm.
Fall army worm.
Tobacco budworm.
Beet armyworm.

[Diptera]

Screw worm.
Cherry fruit fly.
Olive fly.
Mediterranean fruit fly.
House fly.

Stable fly.

Tsetse fly.
Oriental fruit fly.
Melon fly.
Tropical fruit fly.
Tropical fruit fly.
Fruit fly.

Ostrinia nubilalis

Chilo supressalis
Grapholitha molesta
Argyrotaenia velutinana
Pectinophora gossypiella
Bombyx mori
Trichoplusia ni
Carpocapsa pomonella
Diatraea saccharalis
Heliothis zea

Protoparee sexta

Protoparee quinquemaculata

Spodoptera frugiperda
Heliothis virescens

Spodoptera exiqua

Cochliomyia hominivorax
Rhagoletis cerasi

Dacus oleae

Ceratitis capitata
Musca domestica
Stomoxys calcitrans
Glossina spp.

Dacus dorsalis

Dacus cucurbitae

Dacus musa

Dacus zonatus
Drosophila melanogaster,

etc.

3. Sterile male technique 0| 2]%t

Eapikxel

19284 Hogtie] Batell A go= M - 19584

ol & Screw worm o] FA Mkl 4] KrpE o oE
o 8] EHE(Codling moths, Oriental fruit fly, Melon
fly, Boll weevil, Tobaeco budworm,
Tobacco hornworm, Cabbage
looper, Stable fly 3ol % Axdz Y€ Folt.

Boll worm,

Malaria mosquito,
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ol EE FANYGAMA Y KIS EF Texas, Mexico ¥
Adl 7R FF L A=std TAAGE Holm v
Screm worm & 7 $% ¥w 11X A 4]l Florida
¢& 170% 9} mile ¢ Curacao Aol 49 FAHEMHER 19
W mile B —#d 8007tE] 8 THEHERS NE=R S
W Zoll —~EBA 2,000u=t2] Y] #ERE £ETS Y&
T#-e 195742¢] Florida £& F.lL2o2 el Xl 4#
AA ASen #\F LED AHEL —Bd 8
2=, & 9,600, £3) 450008, F 3504&°+%
= 8l et.

TGS & Bt @llds C* 1lci 9 70ci
£ Fmglert el 800~900R/min 3} MERE
E Aoz viFQz, BEHME A M KR o
A RS FEsgen WA e 4ofERA 7

%o]%z}(4%x5%—x2 inches)oﬂ ol i 27°C, H8
BB 70~80%% #MEA 72 e R Ak AL
ol RiTMaA Tt st st. HERE 19574%
7heEl 19594 2A7tA 18 utel o] FHRE THE
FAAReH 229 lHEE 7Y ERL 630779
AL 20009 RiTHE, &4 50094l ol=z= M HRE
%% 25ukg3) HEE 1,0000180] L glon SR MF
£ 1,00008 Llbozd, BEAR 55 298 Uk H
£ A9 Aoletn EEBHA L T Q. 1F
Texas ol 4 & 1962700 189, 196344l 602 Wl
)& AETd HEAD o2 Kihg AFAG. f]
s} e Rope et FERS WS BEEESt A
AR gl mgge dolgee Wik, BN BEE
REAA 2 FFEED $He fiRelzt . o9
% Arizona @ California el 4 E3}9]
Washington Fl A& Al#d] 7] 48+ Codling moth
5 KREETS ARKik o8 HhBimkol mEE
75 3 9l o Beltsville, North Calorina, Brownville,
Texas B Tucson #ithell A} AHMERS ATHE LM
#He AIgyel et

Boll worm,

4. Yoo FhaTH HY

AEEHE BREA oo} AALES BEREY
AEE NS ERENE A4V 49 en R
Mg Wy e she]fol oE Al EAGE W
BEbESl Eoldlx AEBMel him & & Fh
Aol 5 IRAE PiRERS —RoesA FEdASd &
o228 Pk & KEE AF Aoz B

o, frEEY AR 52 FHAA BAEE A=
I Y # %7 HE(Sex pheromone) HEAE RE
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| MHgs dod ATRA AA = ABEFHR
BEe FhTA BEEQ Wi Heziy 4.
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