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Studies on the Fumigation of Vegetable Insect Pests and Fresh Fruit and Vegetables. Yoshihiro
Azsg, Fusao Kawakami (Kobe Plant Protection Station)
Abstract: In an effort to contribute to the establishment of disinfection method for fresh
fruit and vegetables imported from foreign countries, two studies were carried out with
methyl bromide under the atmospheric pressure in the metal fumigation chamber of 1 m?
capacity; (1) efficency of fumigation against vegetable insect pests which likely to be found
in fresh fruit and vegetables. (2) tolerance of fresh fruit and vegetables, that is, the relation
between gas injury of plants and dosages of fumigant.

The results of the investigations are summarized as follows.
(1) Efficiency of fumigation against insect pests

All stage of insects (14 species in 7 families) used achived 1009, mortality at 8 to 9
mgll for 3 hr at 17 to 25°C. LEPIDOPTERA NOCTUIDAE: Prodenia litura (eggs, larvae,
pupae, adults), Mamestra brassicae (larvae, pupae), Gortyna fortis (larvae), PLUTELLIDAE:
Plutella maculipennis (larvae, pupae, adults), Acrolepia alliella (adults), PIERIDAE: Pieris
rapae (larvae, pupae, adults), PYRALIDAE: Mesographe forficalis (larvae), Oebia undalis
(larvae), Hymenia vecurvalis (larvae), ARCTIIDAE: Spilosoma lubvicipeda (larvae, pupae),
HEMIPTERA APHIDAE: Myzus persicae (larvae, adults), Lipaphis pseudobrassicae (larvae,
adults), Dactynotus gobonis (larvae, adults), PENTATOMIDAE: Nezara viridula (adults)
(2) Tolerance of fresh fruit and vegetables to fumigant (13 to 25°C)
a) No injury at 40 mg/l for 3 hr

lemon, grapefruit, orange, Japanese summer orange, sour orange, kiwi fruit, tomato,

onion, carrot, dasheen, lotus lily, lily, Chinese arrowhead, ginger & sweet potato.
b) No injury at 33 mg/l for 3 hr

apple (Kokko, Kogyoku, Golden Delicious, White Winter Pearmain), pear (Bansei, Niitaka,

Okusankichi), grape (Kyoho, Emperor), mandarin orange, cucumber, pumpkin & welsh
onion.

c) No injury at 28 to 24 mg// for 3 hr

apple (Washingtonstar), pear (Nijyuseiki) & melon (Honeydew).
d) No injury at 18 to 16 mg/l for 3 hr

apple (Starking), grape (Campbell Early), cabbage, parsley, Chinese cabbage, cauliflower,

spinach & Kidney bean.

e) Injury at 18 to 16 mg// for 3 hr

plum, Japanese persimmon (Fuyu), banana, celery, lettuce, eggplant, radish, burdock,

pepper & Japanese turnip.

The symptons of methyl bromide injury were shown considerable differences in each
plant or their varieties. Those symptons may be shown roughly six types; Discoloration and
Decay (leafy vegetables), Discoloration and Witheredness (edible root vegetables), Appearance
of brown or black spot (fruit & vegetables), Decrease in weight (leafy vegetables), Destruction
or Discoloration of the internal tissues (fruit), and Hastening or Delayed of ripening or
pigmentation (fruit & green and fruit vegetables).
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® X.11 60 3 49.8 44 .4 22.8 23.0 ~AREYIEY
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@ X.20 40 1.5 32.1 29.1 23.0 235 ~ZEVILY
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@ " 10 3 8.5 8.2 23.2 20.5 "
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@ " 10 6 7.8 6.0 17.5 17.8 "
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@ " 30 2 24.3 22.1 17.5 15.0 "

@ " 20 3 17.4 16.6 17.0 17.8 "
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©@ 50 3 N2 E v o3 b om IR 20 0 20 100.0
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ey TTILY O H 30 0 30 100.0
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' " o 30 0 30 100.0
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g2 % B g0 T S b wt - -
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30 1 N ZE Y F b OESHE 30 0 2 28 0 0 30 100.0
® v yuw F oz v hAgLhm 30 0 15 15 0 0 30 100.0
" ESHE 30 0 19 11 0 0 30 100.0.
=k FALAVTTILY B B30 10 12 8 0 0 30 100.0
4 |54 w30 12 9 9 0 0 30 100.0
©) 10 3 N A E v o3 by ESHGE 30 0 30 0 0 0 30 100.0
£ v ya F oz 7 hygHb 30 0 25 5 0 0 30 100.0
" FE45HhH 30 0 27 3 0 0 30 100.0
= FA4AVTTILY B B 30 0 30 Q 0 0 30 100.0
" X s 30 0 30 0 0 0 30 100.0
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" Fi4rghh 30 6 21 3 0 0 30  100.0
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" 4 30 — — — 0 0 30 100.0
" B B 30 0 21 9 0 0 30 100.0
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" B #3030 0 0 0 0 30 100.0
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" i 30 — — — 0 0 30 100.0
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IFITPAA ALY K OB 12 12 0 0 0 0 12 100.0
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N3 ENL EhEFTHER E CEMBAE LRI, EFE
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HREIUER

HRRFNROEBYT DS, COFERIZLIZEEK
B 10g/m? OWBRAIT 24 IBRE1E, S5g/m?® DAL 48 K
I i RO AT L, 10g/m® { AFKTIZ 48
Hfi%, Sg/m® < AT 72 BRI iC e AL
T AFREEL X FVIZ L 5 L AKRROE A EFL
CEMRBIZHR- T Y, ZOBREFECETZ 0, #
BT OHBRYLT, MEOERMRELHET 24
THRACETICE S TN 3,

PLEDOEERD 5, EDB 10g/m®- 2 Bl < A KD 2
Eroa bvsicetd A Rhgst, Bk 7 10g/
m?-3 B ¢ ARDRIR 13RS - E2 50, EDB 5
g/m?2 BRI < AFRISER B BHMAFEL 2 L 0o,
B2 FoU 10g/m? 3R AZRDFE EE L VEIR R
WwWEEZLRNI,

I % £ # B

1. B{eEAFLCARICEZIERERR

HH&EELUHE

BRI 46~51 O 5 E ThH 12 5 TITE 572,
L AKIRBBFBROBE E FU L MFTo/NRI AR >
BERL T {Fan, BBk 7L 10g 21243 20g
Abo7rFrefor, - CAREEOEAED
BREBERORICTRTERH TS, FHEE 0
i X OBRRGERT DX A PBEE 2 RAb 4 7 ov IR0 2
MIEBIC S D EPEL,  ATRBENODREL & bit, RIT
RUTZ,

HE L 12 F R & A X VEREOTRMHTH 3
», RER-H@MALPERLI, TR 3~5@2ED
REET AL 12, A X OB DV CI3FERERE, Vo

=, Fo, TRV DNTIRGERICR 2EERED
EDHE LR THREL 2
WEDHFEIR, (ARBROERMZRHEXE & biCE
DT TOREBTEMCES, AFKYHDSEH RS
BB IR HhEEORERRZHEL 12, RIEHA
A (7 BB TREPAL, NEBOREBEFEL, %Ki
DT HREL 12,
HRESUEE
1) EEORE
B E R ORERARIE, 7 ORAEREI X 5
THRTEE 12~13RDEBHTH Y, BHTIERD
EBHTD S,
(1) 50~40mg/l-3Wf AR CEEDRENTED 5
NEhostz dD . 2<i¥, =vvr, ¥4
E, vvaAy, ¥ a9H
(2) ¥ 40mg/l-3 BRI AR TEEDFK AL B 5
Ngho2dbD vEY, JVv—FT70V—0, F
LD, NyB o, FOXAEAL, FAEAL, F
Y ATN—Y, b= b, 2TUA4, 2Y, BUTA
€
(3) #933~31mg/l-3 R AT IE BASRD
s otzd @t Ve a (B fHE -
FrFYr e R, ArEYLT), Fu (BRH,
s, m=E), TRV (B, zoRI5-), v
vy aviAy, 2F, ¥Fa2UY, IXF
(4) % 28~24mg/l-3 BB AZRT HED FEMS
otz ®: Yo d (Vo brRg—), Fv
(ZHikfg), xm>
(5) #118~16mg/l-3 FFi< AR TIRE DR AT
Bolzb D YT (RE—F25), TFD (¥
Py NNV TY =), FeRY, NIV A, A
757 —, XY, UL IVYU, F¥AHT
(6) #718~16mg/l-3 i AR T b FE OFAN
FHOENTZH D zxE®, BF (BF), N+,
Ny —, VLER, FR, v, X4al,
BT, IFRY

#F11X EDBLRAECIA~AevatvOBRBRIE (BEH48)

A oo PAECBEERIGE  24BERI B ABEEMI B T2RE %
EOE oW #F ol Pt —

w/m®) ) EC e fn ot QR mem G e

5 2 ~zE¥3I LU 244m 300 300 0 300 0 8 292 0 300

" " ” 344m 300 300 0 300 0 3 297 0 300

10 2 " 3adhd 300 0 300 — — — — — —

" " " 4 g4d 300 18 282 8 292 0 300 — -

L AKRBO L ARBNEEIR 17.2~20.0°C TH » 1o
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BRE #BEREO

& (g/m?) - < A KK (h) 60 - 5 - 3
# A B & (mg/l) 49.8 (46.4) 39.5 40.6 (41.2) (42.4)
i E (°C) 23.0 22.0 24.1 19.0 22.5 22.0
D v = .
#L x
27 - % v 7 + +
TNF T Ly A
4 v F )y v
7y v bvARSE— H# R
a v+ R + #
) i#
% }%‘j +
) = i
3 £ 3 — + +#
7 F 7 X oo VRILZT ) — + +
B 1% + +
~ ] — A
r v =N Z -
b S ] H - +H
» A E DO MK vy a7 A
% 3 v —
ISV =TT N — -
* v > > —
N b it 7 —
> v ¥ 4 7oA -
4 4 Ve 4 —
3 ¥ + (=7 7 F A JE)
(7 49 © v &) +
(& ] 7E) 4+
X9 47N —= — + v -

(1) FABEREEEOREERRTS, () ADL DREEBRETO M ABEXRL 1,

PUED X35, ARBRTRZNFNOMRAFTR
BrizonT, S5 3L b FIBEBRME 2B > TORHB+
BTN ERBBEL TXIND, Flaidx » XD
WTHSE, #33me/l-3RREL ARTIREEDREY
Ao, #16mg/l-3 B ARTRIAD SN T
W, UL, hbdOEEDIEFHENGENK 24mg/
1-3 BRI AZEDRINZL TV 12, 2 OBREDE
BiCX 3L AKDBERZRELICL WV, RO T &M
74 A ZDEROBERMITOVTVA 5,

18mg/l BED 3RH ARTEEVREL LERY
DV THE, 3 SITDERE, SRR ARORN 2T
St WRE L AKEBOMADY, ¥ 2EE (I 10
D) BIFLAETORE IKE L OBRIIE 14 %

DEBYTHB, ¥4ar, #F, ITXEIIZH 17Tmg/
125 3002 9.6 mg/l-3 I AZRIT 5 & $EED
AL I, Y —~i39.5mg/l-1 B AFRIT
BOTOAEENREERT, v 42, HF1329.5mg/l
1M AR TH BEEORENED LN, BibxF
WL AEDRBRIEARRE & T s h iz,

2) EEOER
WEDERIFEMOBEEIC L > TR 205, BEE
(R, FeEM (BEE), HioxE BE
¥ RE), EROBY GERE), NBMBOLES
TREHE (BEE), FhcEE - SRIEEIIEE
(REE, B nrekienz, zhzhodER
POEREDRERIC DTS LB ZRDELH TH
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KERAERR
40 - 3 30 - 2 - 3
33.3 31.4 31.6 (33.1) 23.8 (27.9) 16.3 17.7 15.6 (16.5)
23.8 9.0  21.0 . 22.0 18.0 22.0 13.0 19.8 20.0 22.0
.H, — pa— —_
_|.H_ — —
.*H_ P— —
+ + +
+ — —_
+
. + +
- +
_H_

(2) EEOBE —: & +: B, 4 b & EIE GITRU)

%,
(1) AERE

Yoo K AKKS HERED R, BRICHE
E~BROAHM S RAT, BOREE &b B
BEIs D, RPWALL THE T 5. BffIT X - TIRTER,
DCERE BT 5, NENXTERE, MERMSBEL 2
203, FENEZ VS (49.8mg/l) BEIIERICE X
A, BWEERPREU L IR, HR BIESEL S BE
T 5,

> AR LI A SN0, NEIR B R~B
BITEEAT S, FREHL T EBARENR Sy, &
I RASRIEN b, —EaERRic 2z 5,

2EE L AHKS BAED L RESHRE~EREE 2

b, BENEL CETL, RRFCHEEDL AT, ¥R
b 46, 4mg/l DRI RFERAE OXRMEDN, BEDHE
FTBELU L BET 5,

TRy ABOBIRA SR, HORSRE &b
RSB ZEL & 725, SREDS 49.8me/l DRFId RE
WA, HEVBRELLTL 25,

B ¥ L AFKI~4 BED b BESEMICRBGITS
h, #ILT 5, 7 HBBEIIZCDOO SEMIRE 5B,

NFF L ATK2 BEED S BEICRBAORBA
BSOS EL, HORSE: & & iWiikL, BEA~EEa
Lz, 7HBEICBIEEMIEILL, MBIRT 5,

FOATNV— L AKS HEED SHILL, BRED
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BB # B X OERERLERR

¥E (2/m?) - < A KR (h) 60 - 3 50 - 3 40- 3 30-3 20 - 3
7oA B E (mg/) 49.8 30.5 40.6 | 33.3 31.4 23.8 6.3 17.7  15.6
i E (°C) 23.0 241  19.0 | 23.8 19.0 18.0 13.0  19.8  20.0
EEHE O Ox x v + + - + - -

A - +# + + - -

HY 75T~ + + + + - - -

k) + + + -

oy - - +# +# +

vy A H- - +# +

R LYYy + + + - -

+ X + — + - — —

7 = 2 X - - - - - -
REH %X = v - -

2 o > i 1 -

/A S S -

+ 2 + - + +

b k -

E - = v + + + - +

R O P + + + + - - -
WEH 5 4 3 > + + # + +

b 7 H - H +

N S H- - - +

= v ¥ v — - - - —

+ b 4 = - - - - - —

7 v 4 -

v oy o a r — - - — -

=2 1) —

¥os von - - - -

AR B = -

FUR RMeAFVEREERE AKX 2RERERR

%#&(g/md) - C AEBI() [ 20-2 20-1 10-3 10-2 10-1

oA B E (mg/) 17.3 17.2 9.6 9.0 9.5

i E (°C) 19.8 20.6 20.1 20.1 20.1

+ n 1} — + + + + -

v P4 Z + + + + +

4 1 a v - - - — —

# 7 - - - — —

= K " — - - - -

b * + + +# + +
SBHIZhs LB LN D EWAMHIET S, KR 46.4 F XY S ESKBEM T THERRILL, EREE
mg/l DERITIE, —HOD b DT v a —VRERER DR CIRBED/NESRET 505, Zh LREICET 3 C
HENB, P> QAS AN

2 ¥ ¥ NI A LA ERED S A ENERE L, ¥R
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¥ B o fE K
@ Vv, @Fy, @ FFY, @ % (B EESS Control, 49.8mg/l, 39.5mg/l, 33.3mg/l) & <+
(#edve Control, 40, 6mg/l, 31.6mg/l), & F4+-<¥ (bl 49.8mg/l ’£F Control, 5L 33.3mg/l, £F
39.5mg/l)



22 fe % B 2 PP 98 AE BT g8 Wy 4516 %

g (16
@ v oA, @ ed)— (BkiEMS Control, 49.8mg/l, 39.5mg/l. 33.3mgll), @ ¥ 1+ »v (f Control,
4 23.8mg/l), @ # A= (JEde Control, 49.8mg/l,39.5mg/l, 33.3mg/l), @ +w> (Ah5 Control,
40.6mg/l, 31.4mg/l), @ F A (J Control, 4 15.6me/l), 8 H~, @ 4% (Ll =4s5 Control, 49.8
mg/l, 39.5mg/l, 33.3mg/l)
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i TIKBBO/NBEE R ZAET, A Z2RETH, O
LIBT3, MO REAOH 85 SHET
%,

AV TS~ DEIEAL, EELLHELOT L
%, OMMIMEBREZ Y, A ZHARET S,

Y D AK2 HEED S EEES, 5 HBEI
BEALIERT 5 .

VY — L3, BERE D ICAK 2 HREL SEMT
%, FEEDS 49.8mg/l DAL, TR E CTRBAL
BE2ED, FREERICE > TRIBEDHRZAL,
R THFET 2,

Va2 LA HRED b BRI CIERE(E
DIRBBEE Y, BORBE & b CRE~BBR/E
%o RN E TR, BILBRT 5,

FULr VY I AKL HIRE > 5 AL SFITE
&, BUEHRT 5,

X BAHIOE IO AL NS0
Eh 6 DL ERAL, BT 2,

xmz AR BEED S RIZCREMR, MG~
MIEOMBROB 2495, HORKEE & @Bk
TERU, HUIB2EL, BEPBEL LT 25,

>R A2 HRED S REVSEMICEREL, ®
DITARHBI LB & 725, B OREE & & b ICBERERDSIG
L, B OBESHE S 25, BEMSEOEE(40.6
mg/l) 3dErRiTE s,
L AR 2 HRED b RO~ EDORE
BB AET, HORGEE & b iU s 5, &
BSLZVHE (40.6mg/l) NEOET M BE~BER
Lizh,

¥ A4Sy KOREVIBELVERT S, BEVE
WA (49.8mg/l), AKIZE 5 TREBSIFNLOE
CEBORERETIE 08D 5,

L AFES B

S GV

FAar  ERIAKRYHDLBEFAL, LU TH
s b IHET 5, BRI 3 HAED & REBEOH £
T5, WEMBEWIFE (49.8mg/l) i3 I3 BLAEER %
AU, ASRIRICZ3,

BT HEILARYAL S BEEAL, U THRET
%o B REEOTNHEAN BTS2 ZHET 3,

TR BT PRER, BB LN AERET
»HH, NHRBRA~BERECEAL, MlItcE
ST 5,

HEH 18~16mg/[-3 B AKTE ZREEORE
UzBERYCE, 35 bIRE, EFEARDRN 2
T2ot, ZORREE L AKEBOMER, ¥V ABED
J OV AZRF DOIREE R E RS R OV IRE AR 2 F A
BEMNCRTEELARDEBY TH S, LOFERITE
&, H4av,nF, TEIX20g/m® (¥ APEE17.3
mg/l) -2 B A, H BT 10g/md (H RJEEE 9.6
mg/l) -3 B ARIC L 5 EEEMHEEL 2L, *
VY —i3 10g/md (F RPBE 9.6 mg/l) -1 KEf L AFRD
WEDAEEDRENALNT, VIR, HFRFRE
BE9.6mg/l-1 BFIL AZETE 2 BEEORELED 5
NTe 3, ’

.2 BEMHLUIFLLSYM470%4F (EDB) A
RICELEERR

MHRELUHE

RER IR 48 E I BEkBR & FIU NI A RS2 H
LTI 12, Bl F Vv L ARTEREDREL T
FROBEE2 MR, By AL ARZELY — & 5.4
g/m® (JBEEF 21°C) B X0010.8g/m?® (IBEEAT 10°C) -
0.5 B AZR, =F Lo a4 T m~v 4 KL A EDB
5g X 10g/m?-2 EL AR RERVTR K20
°C) LT, ZDHEORERRBLXF VL AKDESE

EI5XR FHEkls X0 EDB < AT X 2EERERR
*® Al FH % E D B
HE (g/m?) - < AFKKER (h) 5.4-:0.5 10.8-0.5 52 10- 2
i % (°C) 21.5 11.0 17.6 18.5
* n ) - + + - -
v 7 2 + + + ¥
+ 2 + + +
2 R A A - + - —
7 4 = v — — — —
=) BN i + — —
)y T (AF—%>7) - — - —
+ v (= + 1 ) -
# X (B H) + - H




24 MOGETRERRREE

H16S

WERRA U 12, BB OFHIR, Fihv —2Ed®y b

%, EDB IZFEHMIT L b IMBER I ¥ 5 HRITL 512,
{AFKBOFRYOR by, WEFEZ SRR

FMLEIRBROEEEFEE L,

BREIUVER

WRIFEILERDERY TH S, HFWeH# %, EDB itk
BLAREVERICLIAEEID I VALGNT, BlbxF
WV 18~16mg/l 3 B S ATKTIEEDS 8B LTz w v
Y—, V&R, FR, ITXY, hx (BF) &R, F
BLAKRTERROEENRELIL, ChbdibLr 2
2, FA, BFZETIE EDB L AKTHEEVED S
nreH, e —~, ITRVIZ EDB L AKRTIIEENR
ERT, Inx4a0i3FERR EDB (AKE b IFEER
BELZh 51,

Pboroic, A—ERHTL L AEKIOEREIC Y 5
TEENFEETILDEL WV DEMD 51205, L
TEAC L ZBRDIEL, vaRx, 7R, HFZED
51, RLAFNVLAKTEEDRIZ LI D3, &
2% EDB AT H EEDREVGED b T 5,

B, BRilbxFv, E8MEI 0 EDB (AHZzhZEh
DEERBRICBT, AKNE L AKBOERHOE
BERREL, {AEK &HBRIEIT L A KK IO Bk
BATSTM, doLvr Uy, e Y XRENLLNT
EDIZEEORVRICTIE  AKRKIOEEIC X 5 —E DM
s bNTh 512,

L #

FREE QCHRCHFET 2 ER, BME 57104,
FHEH 2B A DONT, B F VAR A3RE
EREE OB, AREAE, FH 26 ErR
i, Bibx Fv ATk A ERE L WERE L OHRIC
DWTHREL .,

(1 FZEPHFE

HRU 12ERORE TR, WIh b 9~8mg/l-3 B
{AFKT 10096 OFEBARBIND 5 Niz, TRHPZIL
CBIBEOE R RS, 9~8me/l BEDH 2 EEIT
55 ELAKBEBRORRIIVE, FREBHZb 0D
DENDS, FREIORGE & & b I KE 1T BT Ay B
U, 24FE#ORE TRESCETL T,

9~8mg/l-3 KFR < AFE TR B R 1009 3L 12E R
2HTHERDEBY Th S,

@ImE YHE . AxELa by (U ShH - HR
H), atroF (SR8, TRYELF Y I bY (B
W), sFFHAE ary (P 8- ARE), 2¥2
5 (ERE), vaFavf 2 vaF o0 (S |-

B, AAFF T A48 ), N4vHF T
44 ($hw), vuFe s 244 (Shd), v Y AR
FnFI=EIE Y (G- ),

dgE FISACB I EETATIILY (SR
BRE), =w&4ar77 54y Sk l), THY
S FHTIT ey (Sl pgRB), mxavE D 2T
7 A N ALY (BRE),

(2) FWEHEBERNR

EREE WREORLA FIVLARC L AREDRE
K%, BERCYTRMTEERDELY TH 3,

40mg/l-3 B AR TEEN BEL 2 -T2d O !
VEY, FL—FTN—, FLLY, NPT, FV
EAX A, A4, FOA4T~D, 273%xF, b¥

b, =Py, Y h4E, vyar, 794, 29, ¥
a U, Vv AE,

#133mg/l-3 B AR T EEDORE D T o12d
D yrd (B HE T-vFoFIv e X, 4
Fyord), Fr (BWE- FE BEE), Jry (E
e, =L R5~), 9rv.Dihy, XF, FaUY,
HIEF v,

%9 28~24mg/l-3 I AR TIESREL Qo1
by (ver brrx—), Fv (ZHiR),
Awm,

#718~16 mg/l-3 BFE L AR TREDFAENTHh - 12
b YT (RE—FF), TEY (FerXNT
Y=), FeNY, NV A4, HVTSU~, Y,
ROLLUY, YR AT,

% 18~16mg/l-3BEE  ARTOEE B A LI
O xTE, #F (BF), SrF, VY~ VIR,
FR, ==, i4ar, n7, IxY,

R ORERIZ FRY OMBBIC X - TR 55, KT
5 EBEEN (B, £aEA (R, BR0X
A (REE - B, EEORY GEXH). WIEREMR
DG T IS (REE) FhICE - BEOETE
TORBE (REH - SSER) 2ETH-T15

Z2 £ X MW

ZE, N EBS, AIFLE, #HEEL HARE
B, Wil (1974) FEREPOR( 2 FLLAKT
X % EEWT 5 #Ek MR 12551~
52

LY, N EES, SRS M TR (1974)
BlbrFAL AR L ABREROK HE) R LTHE
ERTAEECOWT, IMBRFEZAH $F16 5!
49~51,

LY, AHEE (1977) EDB  AEK X HHE
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BREROPHEGR, GHREPEISH H195:
58~61.

Monro H.A.U. (1974) Fumigation Schedules.
Manual of Fumigation for Insect Control.
(FAO).

#oORME A B PE (R (1963) AT LD
HRWOESE, MR 25 51~64.

Phillips W.R., Monro H.A.U., and Allen C.E.
(1939) Methyl Bromide Injury to Apples. J.
Econ. Lnt. Vol. 32 (2): 344-345.

Roru H., and RicuarpsoNn H.H. (1968) The

Tolerance of Imported Commodities to

Fumigation with Methyl Bromide. J. Econ.
Ent. Vol. 61(5): 1435-1437.

AR, BAR¥E— IR (1966) +Fr 7w~
AFHFALARC L BHAFY (SA1HR) O,
TEBI B 55 4 %5 . 62~65.

United States Department of Agriculture, Anim-
al and Plant Health Inspection Service (1976)
Plant Protection and Quarantine Treatment
Manual-Schedules for Fruits, Nuts, and Veget-
ables (U.S.A.). Plant Protection and
Quarantine, Treatment Manual.



