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Methyl Bromide Fumigation for Control of Melon Fly (Dacus cucurbitae COQUILLETT) in String
Beans. Kenji TANAKA, Kunio SUNAGAWA, Yoshikatsu Opa (Naha Plant Protection Station) and
Tadamori Hokama (Naze Branch, Moji Plant Protection Station). Res. Bull. Pl. Prot. Japan 22 :
67-78 (1986).

Abstract: To develop a new plant quarantine treatment for disinfestation of the melon fly, Dacus
cucurbitae, in harvested string beans, fumigation tests were carried out of string beans artificially
infested with the developing stages of the fly. Fumigation injuries of string beans were also
investigated.

Two-hour-old and 1-day-old eggs and 1st, 2nd and 3rd instar larvae of D. cucurbitae were
fumigated with metyl bromide over a wide range of concentrations at 15°C to compare the
tolerance of the stages to methyl bromide. Of all the stages tested, the 1-day-old eggs were the
most resistant to methyl bromide, and fumigation with 35 g/m® of methyl bromide for 2.5 hr at
15°C, with a load factor of 0.117 t/m? resulted in a complete kill of the individuals of this stage in
harvested string beans.

Cultivars “Kentucky-wonder”, “Sujinashi-F.S.-~edogawa”, “America-ingen-shakugosun” and
“Keystone-sujinashi” of string beans were fumigated with methyl bromide. Of these cultivars
“Kentucky-wonder” and “America-ingen-shakugosun” were more susceptible to methyl bromide,
and brownish patches developed on the outer skin of these cultivars when fumigated with 35 g/m?
methyl bromide for 2.5 hr at 20°C. Within the same cultivars, the susceptibility to the fumigant
also varied with the size of the pods, smaller ones being more susceptible. String beans stored at
10-15°C after the fumigation at 20°C developed injury symptoms more readilly than those stored
at 20°C after the same treatment. However, the load factor, brand of methyl bromide, different
combinations of fumigation times and concentrations of methyl bromide under the same CT
product and time after harvest of string beans did not have significant effects on the susceptibility
of string beans to the fumigant.
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Table 1.
g/m?3 of methyl bromide for 2hr at 15C

Mortality of eggs and larvae of D. cucurbitae in string beans after fumigation at doses of 9-24

Stage

1-day-old egg st instar larva

2nd instar larva

3rd instar larva 1-day-old egg (Additional test)

Number of Mor-  Number of Mor-

Number of Mor-

Number of Mor- Number of Mor-

D/Orfg individuals tality individuals tality individuals tality individuals tality D/Ojg individuals tality
g used % used % used % used % g used %
control 200 28.5 300 11.0 110 10.9 188 20.2  control 200 44.5

9 100 49.0 100 68.0 100 53.0 89 42.7
17 200 62.0

12 100 14.0 100 80.0 100 77.0 92 60.9

15 100 19.0 100 91.0 100 97.0 72 70.8
20 200 89.5

18 100 80.0 100 99.0 100 99.0 100 98.0

21 100 99.0 100 100 100 100 84 100
23 200 92.0

24 100 99.0 100 100 100 100 88 97.7

QO l-day-old egg
@ 1st instar larva
@® 2nd instar larva

@ 3rd instar larva

Probit mortality

375 20 30 e
20 140" (601 cn
Concentrations

Fig. 1. Response of the various stages of D. cucur-
bitae to methyl bromide at various expo-
sure time

LC50, LC95, LC99.9968 D~ Hizk\T 3 1 HiR
IR BENE L, DWT 3EghE, R EVD2 1,
2GR TH - T2,

1 BEI0 S LR IP A L8 L 745813 Table3 D & &
HT, MAINL 7.5 g/m? DEET 100% L LA, 1
HEIPCik 150 g/m® £ THEERNPED L, HHI
IO 1 HEWIPCHELAE &V EEIIHEETH -
2o

UED#HR»GL, v ) i =08 s 5 A iiEr K
LEWVAT = IRII~3 MR L AT
By, I5SCTFTcIhrTLBERTH01, CTHE

74.56 % LA 5 EE L REOHEAEHELLET
»5HEHME T,

2. REHR

BFROH R AFAVLAET LG, EERECEE
B RETIREED D BHERICOVTL, ExoHn
HBHH, SONIEE, WEL, CTEY L EHE
DEE LIFEOEAE R, FHA - —DFL, R
ErbAREITORYE, AKRE, <AKRBOR
FRESCOWTHKRE L7z (Table4), #FiEEEio &
WHERLLTRKRKEVERbRILY, 1 v vl
AR 12 B~FE5 At LT, $E0RBIZ3 A
~S5 R EEN S TDITIDERIIEHTE -
o

MBS UFE

1D BERBICAGY YA vy
TERBEDr v A2 v F -7 v 8- (UTFrvsy
F—) BIVARCF FSILAN (UUTFrCH>), &
EBREETAVAAVF VRSN (UF72AY AAv
FUOOYRBIOF -t vaSFL (UTFF—2R+V)D
4 REYA, vY A v v R AKRT ABRICIEH
RRAD & E— N5 (7.5X20%31 cm CHIEIZ 0.75 X
3em ORI AVt D) AR THA L, 4 B
16 BLURIORB TR A v A— L ENICHARED 2%
ANTL ALY, 4 A 23 BUKLORE TITHRAE
O FTERORERX Ah, 15470 2kg &L, H
iR L RAURRIC LT AKRLL,

2) AEF®

CAKES, RERGONE, BREHERIV 7 7
VIZE ABHOYEIHRERRBCE L TH 5,
CAEFON AREITHHE » 2~ e s EW 18



70 Mo R A EN RS B22%

Table 2. Estimated lethal doses (with 95 percent fiducial limits) of different stages of
D. cucurbitae fumigated with methyl bromide

stage LC50 LCo5 LC99 LC99.9968
(gh/m?) (gh/m?) (gh/m?) (gh/m?)
1-day-old eg: 31.52 49.22 56.56 74.56
Y g (18.76~36.20)"  (43.42~70.0) (48.44~89.20)
. 15.20 32.22 39.26 56.56
1st instar larva
(11.76~17.52) (30.10~35.22) (36.20~44.36)
. 18.74 30.24 35.02 46.72
2nd instar larva
(17.02~20.04) (28.56~32.68) (32.60~38.66)
. 23.76 38.98 45.28 60.74
3rd instar larva
(16.26~28.10) (33.48~54.74) (37.96~68.40)

Table 3. Mortality of 2-hour-old and 1-day-old
eggs of D. cucurbitae in string beans
after fumigation at doses of 7.5-22.5

g/m? of methyl bromide for 2hr at 15C

Dose g/m®
trol 7. .
;;;;;\\\\\\\ control 7.5 15 22.5

2-hour-old egg 17% 100% 100% 100%
1-day-old egg 31% 23.2% 82.6% 100%
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MoOE ARG BLETH D LEM S hic, =77, 1D
HESE IR OV THEEL LT 5
BRRWERehobon, WEREBETHL, »H
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L7z, 2O LTELRALTFAERR LE=T—-2EHO
TIRFy I BBICAR, 2TCI 1 ARE LK, X
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4 HHFEBROFEHE

HHIABZ ROV TRAE T E R ERERER &L FkT
b, mEHBII L b DT, < AKE2TC TIciRE
LTk, UEBRKEOWTIk4 BB L CERR
DEEEXRELT, ZOUHKREIILIZRER
FHT—REDDTFRF y 7 BREPICHRELTE
X, BABERXOY Y I A=NPL LR AT S
EHDB, REOFEYHAAEL o, BAEKIZOWT
g, RERIEST YA v v RRGLOLTLE
SBEEND 51D T, HDEICILU CATEMZR#REL
7o ZOBE, BEE, REFOTIRAF v 7B
HhEHGEY EOH &, wheipfbEeio®, B
B ob o TUhF LT,

BREIUEE

R Tableb lwmt ek h, HDAZDBER X
VSREIRIOB A & b NBX FEFRBRD bl
Drote, —H, EMBXOMMDAL T3 REDFY
HERMNT24%, BRI TR IRECGHARF
SEES 93,346 BH & T o 1o, S D ALEE X o BEREAR
BRD B L, EBHiAL 8,688 5B, THEIERIN 93,346 BT
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DX, YYA vV ILEELICRETRLE
fbrFArftErEVEEzLRA 1 BEIFY 10 558
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DEBETLARLTIEDAFRLAD Lo &
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Table 5. Survial of 1-day-old eggs of D. cucurbitae in string beans after fumigation at dose of 35g/m? of

methyl bromide for 2.5hr at 15C

Eggs artificially inserted
into the pods

Eggs 1aid in the pods by

the female flies
Replication f; [r;aite gfn Survivors Estimated number :
umigatio Number of eggs treated o of eggs treated Survivors
Fumigated 4000 0
1 15 M 30114 0
" Control (500) (77.2)
Fumigated 4000 0
18 M 24645 0
2 MY Control (670) (72.2)
--------------- Fumigated 4000 0
21 Ma 38587 0
3 v Control (500) (67.8)
Fumigated 12000 0
Total —
Control (1670) (72.4) 93346 0
Rectified* 0
number 8688

* Number of eggs was corrected by the mortality of the control
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Table 6. Degree of injury of string beans after fumigation with 35g/m3 of methyl bromide for 2.5hr at 20°C

and postfumigation storage at 20°C

Date of fumigation

Degree of injury *

Cultivars of Okinawa prefecture

Cultivars of Amami district

Kentucky Sujinashi America—ingen Keystone
9 April S M L S M L S M L S M L
1st test
16 April o ® [ A 0] A — - — — — —
4 May
2nd test 7 May A A A O O O A O A A O A
9 May

* Degree of injury : O No injury, A Slight, A Moderate, @ Heavy

2. EEHR

MEE L UFE

SAFREMT35g/mP « 250« 200C 20°C) TH %,
HKEBRZ2EFTW, 1EBR Yy v & v F—ERSF D
Z2S, MLy 1 X%&F-T2KIE, 2EBIXZD 2 &
Bof, 7AVAA4 VY, F—RA P vEMLTCEA
SRIEFIE LT AV I A v r v ORIRER L) E
L. 7, 1EBIR Ay F—- A ficEtERBEoL s L
2, 2EIECEFERO A vy v ERICED T 2kg &
L, 7% L CHURFERUMETHRALLE, <A
Ry, BRESERSIOCEANBEERKBRCALT
BB,

HKEORER, CAKIARE, S ARCETAThER
Lic, ABNEIEFEABREAKTH S,

BREIUEE

EED L OERERE X Table 6 KRTERY TH
b, 1EHHDODRERTIIA T F VITDOWWTIRE LK
ERRDONEh T DD, 7V F v F—ZDT
1S, M, L+ XTI AeEENZD bhic, KRER
wemoER L ThicE smatEDE Fth o7, —
H,2EEORBRTIL, 72V h A V7V ICePRERE
DI THBEI » oflily, WTFhohE, FhoyvA
R P BEIIED bR h -7,

OIS IEBEORBRE 2EHORER E THEEN
KELBRsot, ZOFEVORERKND 12 LT, #R
17y DRFEDVEDOER, Thbb1EBIRS Y
A= FO 7 2 %}, LhrdFTERA vy v 2 AR
TR Licoiext L, 2EBEFER1 v » v e
WD, 7ERH AT T TEDTHALLIENEZLD
BN, Fofficd 1EEB & 2EE & THAM VYV
DEERFHEIPHEZEL TWATESENZELORDS, &
DI D IBZHOTLE IIIEBRBRBRE TH U

VRDLNTHETHH LD, REZLOEED
RAEBRERZRITT AL, HABEOHEFIOERE
PLETHDH LS i, £ 2T, EEoRHzE
BRBREE T Ihc—EoRBRERY SO THEAD
(e s WA B

Table7 1%, I @R, 1L EALABRO —ED
HEREED S5, 35g/mP25h+20°C 200C) D&
TERELIHERY, mlE, 1 2Bl LcboT
HbH, MEHNCEEORELY LD L, AT FTRS,
M4 XCHIE~NIE, L4 XcT7TELAZRKRY
EHLTWAED, WTFRICABEEAREIFD ST
Win\ s F — R b vy REAEIRIAD I EEETH -
oo LEehin T, ZOLEHETTHIIETDE & HEE
DREEFFZEAELGEHBLTIVEEDR S,
—H, ¥V E 9 F—TIiL, SH A1 RIOVTITEEN9
EORBF 4EEEERRORIZ 00, ZO&KE
TR OBEETCEENRETLHLO LYK ES
BBV M, L 4 4 Rz o Th & 4« i< 9 Bl DO RER
F2EREERENTED ORI L, M ¥4 2D\
THIRI VDB CEHETHS 30g/m?-20h-20°C
Q0C) THRRXEENRR OGN T3 Z & (Table 4-C)
Db, SY A RXFETIRAVR Y, EEORL IS S
T

T AV AV TRERS [ ORERT 3 ETHS
PREELXRTWE L0, i) OFEETEREN
RETH LIRS,

kB, yvieF—, TAVIAL Vv vOEEDON
BRELLTEACELIBEHRTHH, BRL TH
PTFRTLEI LD RBLVWSD TR e ot =
i, ERLOMELRENTAIRCERELTLLSN
EEDO—DTHA 5,
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Table 7. Degree of injury* of string beans after fumigation with 35g/m® of methyl
bromide for 2.5hr at 20° C and postfumigation storage at 20° C

Size
S M L

c&EQ\\\

® © 0 0 A O 0~ A A O O 2 A A
Kentucky

A A A A — A A A A — A A O O -
. . A A A A O A A O OO A A A OO
Sujinashi 0O0OO0OO0O- 0000 - 00 - — -
® ® A - - O - - - A - - -
America-ingen - o -
A A A O — o - - A A A — —

Keystone

|
|

o)

* Degree of injury : O No injury, A Slight,

P
n

IIL. #8 z =

YAV HEELELY Y § A=DR LA F AL
AT L DEEBRH M AR T 2o, BRAR
BIUOBEEZEEY VA VAV ERRE LEERR
HEBLI, ERERBROER,L, RAARYER
FTHLAKEHELTE, EE3Ig/m® { AKKRH
2.5 R« < AZKIRE 15~200C @M TH A 5 LMk
Ente, £ TLARERE 15C- A, 0117 t/m® ©
SUHETTORERBABR LI UK AREBEE 20CT T
DOEESRBRAER L L oA, SRIELTE, &b
Bl A F A0S 1 HERIIA 10 FHEM R L
TIHEOATERL o E0b, ZOEMTES
BENTETH B LM S hic, —F, EEBELT
i, ACF v, F—AFVTRREETIRLOD, ¥
VAR yE—, TAY IV TRELRIETS R
o7,

LR RO REY MBS L IHmT 5
febif, AvFovbF—2 b iz onCiy, EHMK
BERTUHOBMOKFPEINTVWHLOD, —k
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HRENCKDED L O EHEOLDO TR RS-
&, FLEERIHOFHNENEEFZERLECHEY
BoLBbMAERICOVLTSBER ORI E LD
hEErbhbZ &, HEOBHEICL S,

A Moderate, @ Heavy

DXl b, SHOFBEEL T, By
VR EF—ET AV AA VY v OREEBTEOER
PDEETHY, rTh LX) KEERZIHOFE
OB LOBBEC PV TIERBFH O EFIHR I TS
ZEhbh, EEOHLWKHIVNEET A0 ENEVD
BEPORLT, SEBRHAE2EDILENDD EE X
%,

ARECEbLL Iy, RBiHE, T-2DLD
¥ LD HES O WTRYIEIEE R LR R
Y EFAEREROERE M E, RAER /)
H R#ER TEBESE GRBEDTESEBITE
BH#RE), AHEHEE, REREOC—FXERE, ¥
KEBERE, ZRARCEL ey VEHERT-
TORRORAERRLUEERBCRHOEYER T,
¥ 7, PIRIMESHETGESH R L OHFEE &S
BROBB O < L iEF Ry ERT 5 L T«
Wi wiciivic, b, EREERFEEHER
AHEEESRIOBERFEERRASEESOHEY
BEOH A« F RCERAT LY VYA v v izonwT
FEEEZIED T vic, B BILBELETFS,

i) L3
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v) DEREFBREERL I,

2. VY A=DWLS IMHRETOERAT -
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HREBLIINA BEID Thote, To 1 BEhizo
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