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Studies on the Recovery of Fertility of the Melon Fly, Dacus cucurbitae CoQUILLETT (Diptera ;
Tephritidae), Irradiated with Gamma-Rays. Toshiaki SaposHiMA, Fumiyuki SAKANOUCHI,
Noriyuki ENoHARA, Hiromi TaxEisHI, Takashi KIRINO, Kenji OHTO (Naze Branch, Moji Plant
Protection Station) and Toshihiko NisHiokA (Melon Fly Eradication Project Office Oshima-
branch, Kagoshima Prefectural Government). Res. Bull. Pl Prot. Japan 22: 11-21 (1986).
Abstract: Recovery of spermatogenesis of testes of the melon fly irradiated with sub-sterilizing
doses, 30 Gy or 40 Gy, two full days before emergence was completed superficialy about two weeks
after treatment. The rates of individuals with recovered testes among the flies treated with 30 Gy
or 40 Gy were 49% and 1% respectively, on 14th day after emergence. The males with such testes
recovered their fertility.

The females treated with 30 Gy or 40 Gy, were 74% and 4% respectively, kept their overies
developping. The fecundities of these females, however, decreased exceedingly than that of
normal group. The number of eggs per female laid by irradiated female increased with age,
further, the percentage hach of eggs laid by female treated, particularly, with 30 Gy increased on
and after 29th day after emergence.

On the male irradiated with 70 Gy two full days before emergence, the rate of male flies with
recovered testes were less than 0.03% in laboratory-reared group, and ca. 0.05% in the males
marked, released and recaptured in Kikai island.

The results suggested that the frequency of the irradiated and released flies with recovered
testes in the project was very low. Therefore the cytological identification method can be used
to distinguish the wild individuals from sterilized flies, which were caught in traps, in eradication
programs.
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Fig. 1. Testis from one-day old meon fly irradiated with 30 Gy two full days before emergence.
1 : spermatogonia and/or spermatocyte cells, 2 : spermatids loosening their typical structure.
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Fig. 2. Changes in the percentage of the melon fly with testes containing spermatids irradiated with 30

Gy or 40 Gy two full days before emergence. . irradiated with 30 Gy, ® : irradiated with 40
Gy.
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Tablel. Recovery of spermatogenesis in testes of the melon fly after irradiation with 30
and 40 Gy two full days before adult emergence.*
30 Gy 40 Gy
Days
after % testes showing
emergence
partial recovery full recovery partial recovery full recovery
0 3 0 0 0
1 31 0 - —
2 19 0 - —
3 40 0 - -
4 28 0 - -
5 35 0 2 0
6 46 0 - -
7 36 0 - -
8 40 0 2 0
9 36 0 - -
10 48 0 - —
11 1 39 6 0
12 3 37 -
13 0 41 — -
14 0 49 5 1
17 — - 0 2
20 0 49 - -
25 0 37 - -
30 0 54 - -
35 0 39 0 2
40 0 3203 - -
45 0 39(25) - —
50 0 56(11) - -
55 0 29(14) - -
60 0 3010 0 4

*: 100 males were examined per day per treatment.
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Table 2. Development of ovary of the melon fly irradiated with 0, 30 and 40 Gy two full days before
abult emergence.
Dose  Days after % females with each developementel stages of ovary No. of matured eggs
(GY) emergence at 14 or 60 days after
I 11 m 1 vV VI VI Matured emergence (Mean+SD)
8 0 0 65 10 25 0 0 0 —
11 0 0 0 20 30 15 5 30 —
0 14 0 0 0 0 15 5 0 80 33.85+22.12
20 0 0 0 0 5 0 0 95 -
60 0 0 0 0 0 0 0 100 43.20£17.30
8 64 0 0 0 30 0 0 6 —
11 30 0 0 0 6 0 0 64 —
30 14 44 0 0 0 0 4 0 52 4.06+ 5.14
20 28 0 0 0 2 4 0 66 —
60 26 0 0 0 0 0 Q 74 9.26+11.22
8 99 0 0 0 0 0 0 1 —
11 100 0 0 0 0 0 0 0 -
40 14 100 0 0 0 0 0 0 0 0
20 100 0 0 0 0 0 0 0 —
60 96 0 0 0 0 0 0 4 0.13+ 0.69
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Fig. 3. Changes in the percentage of hachability (A) Fig. 4. Changes in the percentage of haahability (A)

and the number of eggs laid per female (B) of and the number of eggs laid per female (B) of
the melon fly irradiated 30 Gy two full days the melon fly irradiated with 40 Gy two full
before emegence. @ : normal & Xnormal ¢, days before emergence. @ : normald Xnor-
A : normal # Xirradiated ¥, B : irradiated mal ¥, A : normal & Xirradiated &, W :
& xnormal £. irradiateds” Xnormal %.

Table 3. Rates of the melon fly with 70 Gy two full days before emergence with
testes recovering germ cell.

Days after No. of files No. of flies identifies as Rate of male with testes
emergence examined sterile normal recovering germ cell
12-89 750 780 0 0
1247 1000 999 1 1/1000
29—61 2000 2000 0 0

Total 3750 3749 1 1/3750
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Table 4.

Result by observation of germ cell of trapped melon flies on which the

marking day was detected. (trapped, 15 November 1983-2 April 1984,

in Kikai Island)

Distinction by external morphological

observation of testes

Total
Irradiated Non-irradiated
Distinction Sterile 2017 2 2019
by observation
of germ cell Normal 1 1
Total 2017 3 2020

Dissection were made at Melon Fly Eradication Project Office, Oshima Branch,

Kagoshima Prefectural Government.
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PEAAAQ I BBV e T AL RER T H A1 b b7,
SALER IR 10% &7 L1, & b i, RIEMANN (1967)
DE L RAROMICENXT % BEE T oP ity
HMELICLDR b s fotcdELLND,

Lo, P 2 BRILEEIC SRS ER Lo,
BRABMROBAEICY - THAER S hiciEto
PLEHRBFCIALDEE L LR,

¥, SMEENPLLC LR LD, EHEOH
HEHBB TR 2 BELUEFED 5 IE2bh5 40
D, BHIZX v BREEEGTERLE U CBHEBT
PRELT, RO SAOEEYHOBHRBTFORE
NEBIZEL hblhofclcdéELbRE, b
TERUYA and ISOBE (1982)7: 7 U ¢ A =iz 1 BI%7

Eofmsrs b, 2R ERLICHe I, 1EE
CEGTEEETOSMEADEEBYTEETE V&
Lz &b FnEREE 2 bR,

BEICLZ2IPE~DFEE 1D\ T3, HUQUE
(QITDREA » H1974), FAQITOIIZ X h INEDOF
BEORELEDDCILEBET S EN|EIh TV 5,

AFEFICB T, FTMLE 60 H B T4 30 Gy Bt
T 26%, 40 Gy BBEHHE T 96% OB 44 D JiH# D F
HAMEIE L HEMEL L - 0BT h,
DRI E L SHEIATE ), LB 14 BE O 1
W7 b ORCEIIBUE 30 Gy FRETHET 4.06 {8, 40 Gy R
HEETOBTH Y, EREMED 34 8 & LB L Toie b
Dilevote, LivL, 60 H B ORBEIIEZ 30 Gy T
9.26fE, 400Gy TO.13 LML Tkbh, %/,
1M ) OISV T L, bl bREED
THFE 2B B,

SERicoT L, 30 Gy BEMETIBHEYZ T
IR R T B L E 2 bh A EINRBYHOIIT
11 50% Bk D SR AR L, Kol o BEIN & 82 7= 510
BERAIITIZ60~85% & LA L1,

Thbo T Eab, KREREHECE, BRI -
TINEOATFREERE SN A, JEO LR
HOPENELTIZIRL, BMOBRBE &L ITERED
BB D7/ B EIPEEE D EE B 5 s & Fe 7o,

W2A 51985, Mk 3 BRilicy v =§2 70 Gy &
B L@k Licy V) ¢ A=, FIHLEHE»H
52 B E COAEKI I OEBER 1,645 BB A
filaABRE Lich, FERS R & ELUORE A Hofk
ERD I - T,

REE BT 5 70 Gy B a0 &L, 0.05~
0.12% T, ZAITIEBENTT > - RBEFE01~ 1.0%
(TERUYA and ISOBE, 1982) ®ERER ¥ V) : S =ff
B EEDT - RBRER 05% (BEEE, 1984a)
0.06% (BBIEEE, 1984h) &L <—HLTuvi, 2D
SILRFAE MR B 3,750 oz, 1D KIERY
BEEOBELFH B EDORI, Tk, ERET
FHRENTc=—27BIZOWTYH, 2,020 HOHIZ1 58
DLIFFEHE L ELUT HBEEYFBARLD Y, h
L OKEH T Whole mount B2 X » TIEBMH R ORE#
LR EE R uEwinnots, .

DX S IeIERHRBROBE L O@EKORKIZD
Wik, O R T 5 RBEZEHOEVEE, @ B
SRR OEE L@k, 4, ~—27HD
RIZES bR LISV TE, §1EE D, @ Ui,
@ fAIL»rDFERIL b, BAERCEROEIGE L
ENEzZbh 5B,



20 My ENHEENRRS

#2225

D o Ti, ABEEXT->Tiwnd, 71§ 3=
THHHEORZ RS> TOEKEROENK X
<, FRIDREND L OIL, b IhTlds0Bmigic
BEHOEEENGFETHRELDE D, @ 120
W, AREIRVT, BRATEMES B 28
R IERB SR BT X e ECIRER LD &
L, 20 ALIEMEOIEMENL FRETEZ LD BN E
ftoteZl &, BIUOERENERD s hva i =ff
BB, 60Gy THE SN I v a I Ao IOEEAE
MR AEELEESEBL TR D, 830Gy DRE
THEHEHLEBE T TOMREERRREL L2 EHK
#51984), @ 1o\ T, ~ — 7 AR T BRI A4
Ento e, (-7 REIOWKEBEFRT=—27 1L
fow U A= RARCR— 5y TRBHRLT, =
22—+ 7y 7OFBRRCERINZETFL S LI
YA — B ATk A, K~— 7 BTN E
FIRE I hT, REKGICL 5 HETREEAEN
B Shic (KFL, RFEER) T&rb, BAERDIHR
e EELSE LI BB S T T,

L7esT, Q2o TOmREHIIEKE L TERS
LoD, 710Gy BHAS L O<=—2 RTRD LI
B BREORBE L - @A ki, KEERHE
LR, RBREATME A EA LBETH S THEN
DA,

E b U i

BIEDOR R EERMAL RO SN LAE GRZA b,
1985) IwB\WTi, = — 7KREFAEDOHER~—27HT
B, BEATEME, S FELCHEE L @R QEEY
HTAHUREDLDH - TLNERE L TAE I LSS
Blwz ER2B®RT 5, —77, ~— 7 B3REHE AR,
HBHNE, -7 HTH > THREIC X 5EFEMBD
BRI SET, BESIEFICHEET 3 EEEER
ELTEAEN S,

LZAT, 198348 H 16 H~H1985F3 A 31 H
¥ To SN LA S 37,707 BT, 158 EA3E~<— 7
B, I3 — 2 RHABRTHY, Z0HH T7THEIE
R E LUTHE S i,

CORREERICER LR <~ 2 HERY,
<~ -7 BiBE=

(== 7 ABBERE 4+ 3F = — 7 RE PR R
RERH-HERE)

X100

Tk B L 049% C, THOBFERY ~— 27 23iTE L1
BREI R & LB & DE 0.42% TH - 72,

—J, T0Gy BHAER L O~ — 27 HoEEAEHR
BEOERIC LT, EEERSAEELLEEZ bR
O HEEKE, ThEh1/3,750=0.03% (Table
3) L U1/2,020=0.00% (Tabled) TH -7,

thboZ Eanb, BTSN ARV T<—7
ABETE L, 70 Gy O BEHR EICRSE MR @A, B L
CBHEREEREMBELAEET S EE (ZoEOEER
Db LI OHETAEE YR B &, £ 1,000,000
B 1HFE R 2BOEG b, LI -T, HBE
ATEMBBE I XL A TIEROBINE S 2 5 HE I,
BEAERCEDEEZBRD,

ThbDZ Eab, 19834F 11 B2:5 1984 F 4 A%
TD6H BN THELEER L L TEININI-DI,
AR B A, BEAEMRBERETHD
ETAx0d, LA v A=GHBENABRA
LB THBETHONENRTHA I,

i) -3

FUL3ARID Y Y I A =D Co X HIFEET 5
Y <BERERE GGy KX U 40Gy) BHL, 4E
MO HARREIEEEAE L, i, v 1 =
BHEGBREZC ST AT ABEETOGY) B L,
BREAMMBI A EE L CEEOHBREEYAEL T,
EHRATEMRBEIC X 23 AEA LCERT SN b
AE~DOBELBI LI,

B EY B S OB AR R EIFRA R
DENEFARCHEE L BEbE, R 2 ERLURET
Ho, BELBEEOEER, FeE 14 BA D 30 Gy
PR BT 49%, 400Gy JBHET 1% TH-T2, EHIKC
SAEERE, 30 Gy BH SR TR 17 B B L%, 40 Gy
BHRIA22 BEUBC LR Licz &b, BALE
BEAMIIEE LR LI EE 2 bl

DREFEFE IR, B 60 B HOBEICR T, 30
Gy SR T 26%, 40 Gy FHH T 96% O fE kTN
DOEEMNMELELTED, BEXEILL R - T
LIEIIHRE NN E L CBHE S h, EIEIE B B
LTife b disdoiz,

—7, {EEY47 ) ORBIPB L X OCEIREUE, TFHL
BUMBBIVEG HAEDIZI DAL b, SLRIT,
iz 30 Gy B RICB VTR 29 BB ER L Z
b, JNEO-HIIBSC L AHENRTELT, H
BOAE &b ITIEE O EIF 20 5 &I RE A A
ELEEZ BRI,

70 Gy BEHtHIC kT, FREROBEEMMIE L
BUT 2 BEYHoBEOHBERE 349 0.03% TH
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h, ERBETHFRINI=—2 RHDZ 113 0.05% T
H o1,

EHIE, HMARD -7 BHERIH04% TH D,
SN ek T~ — 7 &k, BELEMMREZE
DERC, BAEGAHI T 8 (= — 7 B EAER X
R R A MR EAEEEEE) 321,000,000 3Eic 135
FrX 2 EHEHETE I i,

Lichio T, 0L 5 HBBEE chiE, BT
Brsh R mERR R %o SN AL, 13 A B
WEEZ BRI,
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