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Summary

Toxicities of emulsifiers to the citrus red mite,
Panonychus citri McGregor, were evaluated. Re-
lationship between the toxicity and the surface
tension was also discussed.

It was suggested that the concentration of em-
ulsifier is very important for the evaluation of
bioassay of acaricides due to the toxity of the
emulsifier itself to the mite. ’

There was close relationship between toxicities
and surface tensions of 24 candidate emulsifiers,

There are no difference between resistant and
susceptible strains of the mite in the susceptibility
to emulsifiers.

Joint Toxic Action of Organophosphorus Compounds and Various Compounds to Resistant
Citrus Red Mite. 1. Joint Toxic Action of Various Compounds with Malathion and Dimethoate
to Organophosphate Resistant Citrus Red Mite. Yohji Taxanasur*, Tetsuo Saito, Kisabu IvaTomi
and Morifusa Eto** (Laboratory of Applied Entomology and Nematology, Faculty of Agricul-
ture, Nagoya University, Nagoya and **Department of Agricultural Chemistry, Kyushu Uni-
versity, Fukuoka) Received December 27, 1971. Botyu-Kagaku, 37, 13 (1972) (with English
Summary 23).

5. RAMBRMEINONA=CHTZIHBY YRIOESER L 1Y LREstk i v nsy
=it#1y 5 malathion & dimethoate {39 2 ZFLAYDUAEM.  TEATHY, FRENR, S
M, HETRY (AEBEARIFERHRPEE, "HNMARRFERIZUER) 46.12.27 A,

1. TH v~ F = (Panonychus citri McGregor) OFTH ) o FIHEDLYE 2 k% (SK, R) & m&aZik
1 %45 (PS) oW, malathion, dimethoate t46RID{LEHE OItIEM BRI LI,

2. Triphenyl phosphate, tri-o-cresyl phosphate, EPN, & # » »-P®% iz saligenin cyclic
phosphorus ester {44 (SCPE) »% malathion 2 3thfEMnE»bhiz. 20w SCPED
12T»5 K-1(2-phenyl-4H-1, 3, 2-benzodioxophasphorin-2-oxide) »3fit 3 FEV 3L DR 2R
L, malathion & K-1 OR4&HKID co-toxicity coefficient 13 SK,R,PS AT zh Fh 12.54,
14.00, 11.76 Tdh -1z,

3. k3o s5HOMAYE malathion O3EhEMIERERKICHRNZ 0T, BRIER
He st UT & IEMHERG L AREO NN RSB bhi,

4, HERUI46H LSBT dimethoate & FEF 22 St EM 2R+ {E4 1ML e {, malathion
o IHFNE dimethoate O X =Z) T oMU 2 - 12,

5. Pyrethrins @3t 7 Td % methylenedioxyphenyl {L£34713 malathion iifitefldsd b,
DDVP i § #isifEM B RU I,

Pyrethrins, DDT x4 5 3t0Rlic o0 Tid i
oL L OUIFH 3N TED, Metcalf (1955Y,
1967%), Howlett® (1960; iz L b#BHWIN TN A,
* O7E, EWERTEHN&ARAPIRDT, HRTR

Rt M1000

Carbamate F iyl 3L S7#liz 2T b, Pyrethrins
DIt TH A methylenedioxyphenyl {t&¥HEE
JWEM 2R3 2 &%, Moorefield? (1968) iz Xk hH
EMIINTUE, L OPEMSZIN TS (Met-
calf et al.;91966, Weiden and Moorefield;® 1965,
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Sacher ef al.;P1968, Moorefield;»1959 7z &),

I8y oIt Al L T, 32T Pyrethrins,
DDT et R Uit Rlie 20T BB h T
% (Hadaway et al.;91963, Hoffman et al.;'1954,
Sun and Johnson;»1960, Sun et al.;!»1967 72 &),

Plapp and Eddy'® (1961) 31587 L RHEHitED
Bli7 Y2257 5—-r:olERERL, 7V =X
7o =DM & UTHIS T 5 aromatic, ali-
phatic phosphoric acid & malathion & MILJIEhE
% MERL, ZUEE phosphoric acid o tris ZE{kpi4
Nz (Musca domestica L.), 4 =% (Culex tars-
alis Coquillett) U THIVERARRLIZ EHEL,
Z D X b % { @ phosphoric acid @ tris ZEEHAIT
“OWT malathion & 3L YERLS, Plapp ef ali®
(1963), Bull ¢t al.'® (1965), Henneberry and Smi-
th1®(1965), Nelson and Bertun!™(1965), Plapp and
Tong'® (1966), Bell and Busvine!®(1967) it k b
FEINTNS,

EERBTIE, BRI 3 mBEiedthfle LT
BEINTHAILAY 2D L LT, Hramitays
BV DNNT, T H U nF = (Panonychus citri
McGregor) %45 malathion & dimethoate &
OINRRBRBUI, 2 5N, Mo
Edohize Holtamc 20Tz & b L vt
RoWEERAI, C

AT A B IS B H ML CER NI T s
HEL BT TS R BT O 5 B L B
5,

MEEXUHZ
NN KEBRO DI &y 12t s i
8RHE (ELPLbk 5 5/%E, W%52hk 3 Bfk) o s, R
DIBULIECREAAE NS L0 LCoo flid> & HRHE
D IKALEEZYE DI —VE$ 10 b R TR~ OE Ak

LiEHtOBRE2REL, EEREE UTER (&
PURUIE SRR, BREMI B AF LIS DTETFSK
LIRR) BIRR (BRAIUSHERD, D> AT
LIt OTEITFR EMER) D 27k MR HEEE L
TPSH (B LM BIERERY X b AT,
phenkaptone HEHTHEMBATEL b R L 22 18 Y
CHUSSEVERIE) O 1 R ROHBuTEILI. 3
R#ED malathion & dimethoate jz3d 2 L&52PE1T
BIEOEBDHTH A,

HaRb Ay SERBEL 1o, EFIDILAY
BRF2RTRTEB Y TH 5, (LAWRT~TEIL
B, LAYRER D OB L {EHORALED,
acetone: benzene: Newcol 863R=10:10:1 CH 5 5L
FletED, FLEIGEOBR CRERHE L3 NE2 B
BEHEY, 20d LARTAKTHE 3 FCRTIUL
CHRL Iz,

B =3Ektk; Leaf disk 3 (T 520; 1964, ¥t
2203 1966) Tz b - T, [R5, 5cm, AL60mI @ ¥
Yz F vy o FRKERIZL, IMLEDHITICA
ok 2HoAEzER (TO 1KIRIZDDAS %2
ek BRI 5) Z2OLKBERElm O IAY
D leaf disk 2% D¥ %, % disk i BENCT
IR R R 105 -So/EE L, st (A3 I3EL
R X b 90mm He OFEJT 3% #THE,
25°C fHRSIic—ERMNEEL, MEFEMETET
PN ORFEE E UTIRCHE R, HRRi
~T1R208, 3 RBIfT2-»iz, ‘

THARINAE  MeAlo M AYEMico» TR
AL PHED SN 2 OFHBIIMBITH 205, 3N
Fhie b HED H BB ZNZNDEATIRDVTIFU
Q SRRt—VEBsRIE 2 KD, BANEOTIRIY & BRI
Rk UIz S AThE, 200k R
FTHLERTERZL, ULbL, SHOEAYiconT
Z2DIIWEHDORA S Y —= 0 25, ZDL

Table 1. Susceptibilities of resistant and susceptible strains of the adult
citrus red mites to malathion and dimethoate.

Strains r?;::sgs?(;l:oer(:ial:liitti}:)n I(‘/O%‘;“ Resistant factor

Malathion
"Shuku (SK) Y=541.84663 (X—2.86658) 0.734 49

Ehime (R) Y=5+1.40989 (X—3.18567) 1.533 102

PS Y=5+2.07220 (X—1.,17730) 0.015 1
Dimethoate

Shuku (SK) Y=5+1.66504 (X—3.00395) 0.101 135

Ehime (R) Y=541.26351 (X—4.15523) 1.429 1905

PS Y=5+2.51282 (X—0.87654) 0. 00075 1
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Table 2. Chemical names of insecticides and synergist céndidzates t’este'd.

Compound Common name :
No. or code No. Chemical name
Malathion 0, O-dimethyl S-(1, 2-dicarbocthoxy ethyl) phosphorodithioate
Dimethoate 0O, O-dimethyl S-(N-methylcarbamoyl) methyl phosphorodithioate
1 RNY-12 N-(5.-‘tcrt-butyl-4—hydroxy-2-methylphenyl)-p-chlorobenzenesulfo-
) namide
2 RNY-18 dichloro-tetrakis (octylthio) cyclotriphosphazatriene
3 RNY-19 dichloro-tetrakis (butylthio) cyclotriphosphazatriene
4 RNY-20 hexakis (octylthio) cyclotriphosphazatriene
5 RNY-21 hexakis (diethylthiocarbamoylthio) cyclotriphosphazatriene
6 RNY-22 tetrachloro-bis (diethylthiocarbamoylthio) cyclotriphosphazatriene
7 RNY-23 hexakis (diethoxyphosphinothioyloxy) cyclotriphosphazatriene ’
8 RNY-24 hexakis (diethoxyphosphinothioylthio) cyclotriphosphazatriene
9 RNY-26 1-phenyl-5-methyl-1-hepten-3-one
10 RNY-27 1-(3, 4-methylenedioxyphenyl)-4-methyl-1-hexan-3-one
11 RNY-28 1-phenyl-1-penten-3-one
12 RNY-29 1-phenyl-1-hexen-3-one
13 RNY-30 1-phenyl-4-ethyl-2-octen-1-one
14 RNY-31 1-phenyl-4-ethyl-2, 4-octen-1-one
15 RNY-32 1-thienyl-4-ethyl-2-octen-1-one
.16 RNY-33 1-phenyl-5-methyl-1-hexen-3-one
17 RNY-34 1-furyl-5-methyl-1-hexen-3-one
18 RNY-35 1-phenyl-6-methyl-1, 3-octen-5-one
19 RNY-36 dimethyl-higer alkylamine
20 RNY-37 trimethyl-octadecylammonium chloride
21 RNY-38 octylamine
22 RNY-39 dicyclohexylamine
23 RNY-40 dioctyl-cyclohexylamine
24 RNY-41 cyclohexylammonium O, O-diisopropylphosphorothioate
25 RNY-42 Barium O, O-diisopropoxy-dithiophosphate
26 RNY-43 triphenyl-trithiophosphite
27 Piperonyl a-(2-(2-butoxy ethoxy) ethoxy)-4, 5-methylenedioxy-2-propyl-toluene
butoxide
28 n-propyl 1, 2-di-n-propoxy carbonyl-3-methyl-6, 7-methylenedioxy-1,2,3, 4-
isome tetrahydronaphthalene
29 Sulfoxide 1, 2- (methylenedioxy)-4-(2-octylsulfinyl) -propyl] benzene
30 Safloxane 1-(2’-methyl-1/, 3’-methylenedioxy) -isopropyl-3, 4-methylenedioxy
benzene
K1 S-421 octachlorodipropyl
32 MGK-264 N-9(2-ethylhexyl)-5-norbornene-2, 3-dicaboximide
33 S?)t’}‘resistant p-chlorobenzene N, N-dibutyl sulfonamide
34 K-1 2-phenyl-4H-1, 3, 2-benzodioxaphosphorin-2-oxide
35 K-2 2-phenoxy-4H-1, 3, 2-benzodioxaphosphorin-2-oxide
36 K-3 7-methyl-2-phenyl-4H-1, 3, 2-benzodioxaphosphorin-2-oxide
37 K-10 2-anilino-4H-1, 3, 2-benzodioxaphosphorin-2-oxide
38 K-16 2-phenoxy-4H-1, 3, 2-benzodioxaphosphorin-2-sulfide
39 K-66 2-phenylthio-4H-1, 3, 2-benzodioxaphosphorin-2-sulfide
40 K-86 6-chloro-2-phenoxy-4H-1, 3, 2-benzodioxaphosphorin-2-oxide
41 triphenyl phosphate
42 TOCP tri-O-cresyl phosphate
43 KITAZIN® 0, O-dimethyl-S-benzyl phosphorothioate
44 KITAZIN-PR 0, O-diisopropyl-S-benzyl phosphorothioate
45 EPN O-ethyl O-p-nitropheny! benzenethiophosphonate
46 DDVP 0, O-dimethyl 0-2, 2-dichlorovinyl phosphate
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Table 3. Concentration of malathion and dime-
thoate for three strains at synergist
screening test.

. Strain Concentration (%
Malathion Dimethoate
SK 0.05 0.017
R 0.05 0.05
PS 0. 0025 0.00025

SRWHMEI TR BT 5 CEBRETH B, Lo
2T, LT, £TFHMEHDRA 7 Y —=0 58 L
TREH & HNF DM O ERMBAZICED LN S
5T, BEFZ S e FoR S = S1h 2,
3 OB 2 B T2 OFEC R T 5 ~10%18 72 5
BERIEE L TEA. 3RMITHLL T2 malathion
& dimethoate ORFIIAFIIHROMH ThH 5,
IR0 fFAEOARADLEYZRAL,
ZOHOHEIEAI2E A 44, Bliss?™ (1939) D>
537t &YEA (independent joint action) %485
LA 2 OMRETH 5 £ 5 FARD (1966) D 4
KALIL, R H TIZD46FIDILA DU T ma-
lathion, dimethoate & ILIRIRBHEL I,
LI =Me—Mt

Me; BAFIZ L h BN 2HBFECH (%

Mt; M AR 2B LI & xOERFEER

(%)
CM=A+B0—AAW)
A, B; B, ﬁﬂﬁﬂ&ﬁ@%t%(%))

CORER, FIBIROBYD b h &Y DT,
Sun?® (1950), Sun and Johnson® (1960) iZfEL>,
co-toxicity coefficient 23R 1z, Fi2bb, THl%
A, % B, BARIEMET S L, LAAGNC
IRHHESTED SN2 A D co-toxicity coefficient
Bosic kYR 5,

co-toxicity coefficient= ADLCy

LN EREUIHED
ADPEICDONTADHLCy,

g1z, JEFIHHEY S 2 AR TR S h

.
A %2l (Standard) &3 2 &
BAKI MOJENHERIEL (Actual toxicity index,
ATI)

ApLC
ATI=_22% w0
M ® LGy

EAF M oI (Theoretical toxicity
index, TTI)
TTI=ADTIXMHDADSE (%)
+BOTIXMHIOBO &5 (%)
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e ... ATI.
co-toxicity coefficient= T
co-toxicity coefficient 31 X b A X\ Ei&ITiddt
JWERID, 1 X b/hSOIEIRETIENOFER W
T 5.

® 3

AR E U THERU I {LAp46iD24, 481F1H0
FIBIRBBLRCRTUY TH 5. (LAY O R
HEIE OREHBRE 501, 2hFTholbGYodi
BOABE (acetone, benzene) TxT AT DI
EA$DThHA, Tibb, AMEEHIEL FLLH
(Newcol 863®) OEEEMHL2h, ZhdRy={F
A+ 3 LBbh 28813 IR o HFElIic
AElERP{ Uiz, LAY No. 1~40 itisu TR
Fl- OREHH 1:5 TH 5 b DIB0%ILH, 1:2Tdh
% b DIRB%BIH, 1:1TH 5 b DIXI0LILHITH 5.
No. 41~46 D&Y 20 Tid, No.34~40 O{La)
EOHMOFRT Ll ELItDTHY, Thdbidd~
TH0%B S 2 HEL T2,

4 HOREE» S, {taY No.34 @ K-1, No. 410D
triphenyl phosphate, No.42 ¢ TOCP, No.44 Q&
492 -P®, No.45 @ EPN o 5 f&$ malathion iz
LA, No.46  DDVP bSHEHfEMH % L Z A,
6 REELWET, fETBIRoOME 2 LI,

55 F3 130 6 F{L&Wic2 T, malathion &
OREHEEAICL 20N, HEHWROELEH~
2D THA.

e Fizdt)y, #HPEIRRXRET S 12008
T, co-toxicity coefficient 2 RKwizd D TH 3,

% =

JEA3hE; Bliss? (1939) iXBHEFDOEMITDNT
ariiA, BLLE, EER® 3 >fEMB %3
U, WD TEERNICWIRZELE 2S5 AT, ZD# Fin-
ney (19422, 194727) FZhb D& 2L D FEEY
Bz, Ub L, 1156 OBSRMEERZRNTE—
DEFVTCHY, BAROSMSIKEWER 23 TH
W45 & 0Tz, Plackett and Hewlett2® (1948),
Hewlett and Plackett?® (1950), 3139 (1960) » i3
AAYER NS 2REL TV A,

AR TRERE XOHETRRIiT L L, —R=2
29 —=v r it T 5 46D LA DV T,
Bliss?®(1939) D 5 ML ATEMC 5 UILIIXIR 2
RKBILIZ,

W4 RORR»LIX, RO ERT I LI
TaTH, FHH, ENFHTZORNEHETSL
CRTEEY, s, 3RFEOREARIMC L S
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Table 4. Synergistic effect of 46 compounds with malathion and dimethoate.
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40 1:1
M. Mix. - 0.8 - 12 - 1 — 6.7 7.5 8.7
D. Mix. 0.0 1.1 33. —41.3 —27.6 30.9
41 1:1
M. Mix. 37.4 41.3 31.3 29.2 49.1 51.1
D. Mix. - 3.8 - 4.3 -~ 8.2 — 2.8 11.7 6.7
42 1:1
M. Mix. 5.7 - 2, 20.9 15.6 39.2 35.5
D. Mix. 4,0 - 3.4 4.1 5.9 35.5 24.4
43 1:1
M. Mix. 73.9 77.7 10.6 10.6 0.2 8.2
D. Mix. 4.0 4.4 9.9 23.0 —16.5 - 7.1
44 1:1
M. Mix. 72.0 68.9 24.0 —-16.9 18.9 19.4
D. Mix. -11.4 27.3 5.5 25.0 3.5 21.2
45 1:1
M. Mix. 24.1 10.2 11.4 12.8 26,1 15.7
D. Mix. 36.7 22.9 — 8.2 —10.1 - 4.1 -17.7
46 1:1
M. Mix. — 3.4 0.2 - 1.8 0.0 - 0.5 - 21
D. Mix. 3.6 —25.0 —10.9 —-12.7 — 6.4 0.0
® Me: Experimental mortality
® Mt: Theoretical mortality in independent joint action
© M. Mix.: Mixture with malathion
@ D. Mix.: Mixture with dimethoate
Table 5. Synergistic effects of 6 compounds with malathion at various ratios.
Ratio (W/W) Synergistic effect, Me—Mt (%)
Synergist with PS SK R
malathion 24hrs. 48hrs. 24hrs. 48hrs. 24hrs. 48hrs.
Triphenyl 1:1 33.4 18.4 30.8 30.8 36.4 35.6
phosphate 1:1/2 5.3 7.6 37.3 29.0 20.7 26.0
1:1/5 3.5 5.6 45.8 40.6 20,7 33.4
TOCP 1:1 0.0 2.0 15.0 40.3 23.8 37.9
1:1/2 0.0 0.0 8.3 11.5 15.3 26.5
1:1/5 0.0 3.9 1.7 3.8 3.5 3.9
K-1 1:1 73.0 74.9 55.5 50. 2 35.0 44,1
1:1/2 78.2 77.8 64.0 63.6 38.0 48.9
1:1/5 43.0 36.5 51.7 46.1 33.9 48.9
KITAZIN-P® 1:1 58.8 60. 4 39.8 27.6 26.2 28.8
1:1/2 47.1 45.9 63.8 57.6 48.9 61.5
1:1/5 25.5 25,0 56.8 50. 4 43.0 44.2
EPN 1:1 24,1 10. 2 1.4 12.8 26.1 15.7
1:1/2 31.0 22,4 4.4 3.7 23.9 25.9
1:1/5 43.1 39.8 8.7 4.5 19.9 21.7
DDVP 1:1 - 3.4 0.2 - 1.8 0.0 — 0.6 - 3.1
1:1/2 22.4 30.5 —21.4 —25.4 — 6.7 — 4.3
1:1/5 12.8 10.8 —24.0 —43.6 —25.6 —40.5
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Table 6. Synergistic effects of 6 compounds with malathion.
1. PS strain _ ) o
Malathion to Dosage-mortality LCs Co-toxicity
synergist, 1:1 r_egression equation (%) coefficient
Malathion Y =5+1. 59224 (x—2. 28869) 0. 01693 —
+TOCP Y =5+1. 88450 (x—2. 02052) 0. 01049 1.61
+Triphenyl phosphate Y =5+2.57485(x—1. 59018) 0. 00389 4.35
+K-1 Y=5+2. 25622 (x—1. 15862) 0. 00144 11.76
"+KITAZIN-P® Y =5+2. 94564 (x--1. 41538) 0. 00260 6.51
+EPN Y=5+1.58229(x—1. 16702) 0. 00147 3.06
EPN Y=5+2.10368 (x—1. 41447) 0. 00260 —
4+DDVP Y=5+3.30178(x—1. 66984) 0. 00468 0.84
DDVP Y=5+3. 73214 (x—1. 34960) 0. 00224 —
2. SK strain
Malathion Y =5+1. 36068 (x— 3. 67884) 0.4773 —
+TOCP Y =5-+1, 14324 (x—3. 41446) 0. 2597 1.84
+Tripheny phosphate Y =54-0. 65088 (x—3. 00161) 0. 1004 4.75
+K-1 Y =5+1.82295(x—2, 73597) 0. 0545 12.54
K-1 Y=540. 68571 (x—4. 12629) 1. 339 —
+KITAZIN-P® Y =5+0. 19259 (x— 2. 86230) 0. 0728 6.56
+EPN Y=5+0. 73082 (x —2. 76974) 0. 0589 3.46
EPN Y=54-2.01017 (x—3. 11267) 0. 1296 —
+DDVP Y =5+2. 04212 (x -2, 37959) 0. 0240 0.84
DDVP Y =5+1. 55556 (x— 1. 77989) 0. 0060 —
3. R strain
Malathion Y =541, 16667 (x—3. 65922) 0. 4562 —
+TOCP Y=5+1. 43138 (x—3. 16926) 0. 1473 3.10
+Triphenyl phosphate Y =5-+0.91601(x—2. 89618) 0. 0787 5. 80
+K-1 : Y =54-1. 01534 (x —2. 63749) 0.0434 14.00
K-1 Y=5+1. 53261 (x—3. 96016) 0.9123 —
+KITAZIN-P®R Y=5+0. 21152 (x—2. 84228) 0. 0695 6. 56
+EPN Y =5+ 1. 07460 (x — 2. 85670) 0. 0719 2.61
EPN Y =5+1. 62360 (x—3. 07227) 0.1181 —
+DDVP Y =5+2. 24266 (x—2. 20774) 0.0161 0.97
DDVP Y=>5+1. 57620 (x—1. 90601) 0. 0081 —

FELRMB—E TN L e, HEALTRESTNTL

WWETH AL E»S, BB L BRTHEHBEOYA,

» BN DU IR AITIE, SENEIA (Me
—Mt) BPEL RN INABWBHE D TH S, 20
W 23RO 5120, B ROED S
i s EoltaY & B ROEY b hiz DDVP @
DUVTIE, Sun?®(1950), Sun and Johnson?® (1960)
DHEREAL, co-toxicity coefficient 23R 1z,
43, JLITENCIBHEDSTED 6 s AOFEE, K
KNT@oN A

20

HEAMAOL 50 Loy
HAOFKIEHALIZE 2OBBEFIDOLCy
%, degree of synergism (Fukuto et al.;® 1962),
synergistic effect (Hewlett;31960), & A1 2 syne-
rgistic activity (March et al.; 31952, Tahroi;3
1955) &5 BIETEL ibhTing,

Sun?(1950), Sun and Johnson® (1960) 3L
S (toxicity index) 2HAL, HIHIEHEDD
AIGARBWMARMERALIZE AR SH S, UL
LOHERBRETEL 2BV OV I
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Table 7. Acaricidal activity of RNY-23 and RNY-24 t6 citrus red niite. -
RNY-23 S RNY-24
Strain “Concentration  Mortality (%) " Concentration Mortality (%)
(%) after 24 hrs, (%) after 24 hrs.
PS 0. 0025 36.2 0. 005 ’ 1.7
SK 0.05 72.8 0.1 - 8.3
R 0.05 38.6

0.1 5.0

AT, B AVIXIEMEESBIEITH - T & JRAE
AR 2 GEICHI S h D BD HHh
AGIIIHRIT X 20N T & HSTIERRO (1967), TS
(1960) 5 iz & b HEHARBEMCIFB I TS,

#5 4 /TN THTL & malathion, dimethoate &
O IIREDRER I NIz k&Y No. 1~260 RNY 4L
AT OWTIE, BEAFRIREORBD Shic b oisd
iz, 25 OHT No.7 @ RNY-23 & No.8 @

S

RNY-24 $HIRERO ETI3, -OP< (RNY-23),

)
-SP< (RNY-24) DIMNTHEY, ZHRHD TAY
NE =T ARL =R T RTRUIC L SRk
FEBRLNI

Rai et al.?»(1956), Ware and Roan®® (1958) i3
"4z x (Musca domestica L.) £33\ malathion
& piperonyl butoxide DISHNEMZHIL L, piper-
onyl butoxide HSFALFIFICH b in vive i2I31T %

S (0]

malathion @ -P< > -i|’<}i[ﬁ§’<?5ﬂ%"'§'5‘f:29)“65)
235 L3h~NTivh, —77 Hoffman et al’(1954) i3
pyrethrins 3t HFIYSH % MOEHY Ao %
T s &L, Monroe and Robbins® (1959) it
Az BNTERY VHITHS Bayer 211,99 &
piperonyl butoxide M3LFWEM %LU in vitro D
FRTIIEZRNBEDOI Y v 227 5 —CIHERETS
Dz HELTWA, $i- Hadaway ef al.39(1963)
it piperonyl butoxide ¢® malathion Itz k
BT DONTA AT, Fo XAV Th (Aedes
agypti L.) U TRETHERA%Z, N ¥ 7h0D—
HiCh B Anopheles stephensi List. {TtL Tixdth
MR U LG L TWS, 20X 51 piperonyl
butoxide DOFHHY L AlOBHITICI XIT T IEPHI Y
SHOMIE, BHOBEILIVRZZ X5 TH 5,

AERITHE L 72 methylenedioxyphenyl {L{39D
No.27~30 13 malathion, dimethoate {2 2 # L/,
Y=t U TR LSRR R U,

Casida*® (1961) 1& TOCP & Zz DEIgdL&YL in
vivo ILBWT FHENBBRLILTEHOTNES 7 ) =
A5 F5—ERfFT AL itk Y malathion &Ik

IWETIDS D B & WL LTS, 2D Casida ef al
(1961) 122tk Ty 5 TOCP intEfRANIHS
SCPE ThH AL & %31, Eto ef al.»(1965) ik
malathion & SCPE &3t i%il e =z, V=
Zwaaand (Nephotettics cincticepts Uhler) i
DWTHEAL, SCPE 07 Y VI iEPER
IR UFIIETE 2R U 7 0V 3 VIR I VE SRR
R UIOIEIMER 2 R U E ML TN B, AKER
BT H No.4l, 42 @ TOCP, triphenyl phos-
phate 33X 7¥ No.34~40 @ SCPE R FI{L & 1712
No.40 @ K-86 #pxivT malathion c3bfi%hains
Boohrz, UbULITe XD 4 UI6»DLD
1T, LIERLIEITYE R AE UM b DTz,

{t&% No. 43,44 Dx 2oL ®, 2 UL-PRIZY
2y a2 a4 U TERIR S & IR DH B
TEMBRLNTNS (4T PSR B N B
BUHD; 1967, PEIES ;5 1966), AEEb b b I WY
NZ =N L T malathion & O3LIIEESED LR
1.

Matsumura and Brown®® (1961) i malathion
HEHIWED 71T 34T malathion & EPN & 3bhfE
A%RBY, 36IEZIERE T Z DIz
STEHELTWA, v~y =iedd 5 ARED
5 b RTINS A8, Zh b iEHMER
BTN b O TR Eh o1z, :

NG, TREH® (1960) i3y < & e 3 o84 gRiies
3% malathion O%)7ij> DDVP (T X AHiEHico0
THREL T2, RERD I v onF=itdd sk
BiSH 51388 6 ZITRUIC L 5 K BITEMM Y S
niz.

i3 4 RDFERD 6 PR~ BN o fine & REE
ZEWTRIL, #HittflloRshas b ob b 305
A HIRRPITE > TRV DTIHEUNWEIZ TR
W,

W6 LR HU]5 0D & 5 it Rkt
YEMRTR U 12 5 FloALN i sz v Rfkic § BRED
PMRERL, 2T EZHEDH (Eto ef al.;421965,
Matsumura and Brown; 1961 75 &) & H~dth
VEFOBIE2E 2 5 L CHECHRD BB TH 5.

ZREBUILEHD 5 b dimethoate & Bz ot
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Summary

1. Synergistic action of 46 compounds with
malathion and dimethoate was evaluated in org-
anophosphorus insecticide resistant citrus red mite
strains (SK and R strain) and susceptible strain
(PS strain).

2. Triphenyl phosphate, tri-O-cresyl phosph-
ate, EPN, KITAZIN-P® and saligenin cyclic phos-
phorus esters were shown to have synergistic
action with malathion. Of them, one of saligenin
cyclic phosphorus esters, K-1 that is 2-phenyl-4H
-1, 3, 2-benzodioxaphosphorin-2-oxide, had the

most effective synergistic activities with malathi-

on and its co-toxicity coefficients with malathion
were 11.76, 12,54 and 14.00 for PS, SK and R
strains respectively.

3. Each synergist mentioned in 2 was effect-
ive in almost the same level against both the
resistant and susceptible strains of citrus red
mites.

4. There are no effective synergists against
dimethoate among 46 compounds tested. The
synergists of malathion did not potentiate the
acaricidal activity of dimethoate.

5. Methylenedioxyphenyl compounds and
DDVP showed antagonistic action to malathion.

(2

o

ANYBALASED 1 BOHENROILER R

Chemical Analysis of the Defensive Scent

Fluid Released by Hypselonotus punctiventris

(Coreidae). T. McCullough, Ann. Entomol.

Soc. Am. 64, 749 (1971).

729 ZAMA —2F RWDI0H11 713, PatEL
7z frostweed (7 =Y SD 1| Verbesina virgi-
nica L) {WINEIDAY 2 A 62D 1T (Hypselonotus
punctiventris) %, o, ROBEREEKEGE
HKUOPWOTIRMPL LTWAY, MME2T5L8lb
ER

Woicdus, FPFERETHEELTH LR ) TR
U, TCRRGMODBILEELGATAIZZ LT AN
2EiL, WRIINT, Fvr oAz e by,
AR 2 BATHCIRNT 5, ch2MDT, kv -
ZCHET 5 &1.8~2. 3N DEEVERE 2 R U 28, MR
Ihizoid, BROATH T, v

I, PR 24-v=beT 2V B UL
ik a7 v e FOERL2{T/24, hexanal HHEEY
h, ZOMMIWIHBO14~19%% 5D 3, EiHH
MOYETDENNE, n-hexyl acetate L X 3 § DTH
%, MBOBFMDOANY # 2 Lo h 5 b ANREHIRDSY
BB HTTVE, [TUEES)

Grape berry moth O#7 x 0EY UL
fihEzv o varrF s 05 a8 L 0THRAR
Lk BT '

Sex Pheromone of the Grape Berry Moth:
Identification by Classical and Electroanten-

nogram Methods, and Fiecld Tests. W.L.Ro-
elofs, J.P. Tette, E.F. Taschenberg, and A.
Comeau, J. Insect Physiol., 17, 2235 (1971).
The grape berry moth, Paralobesia viteana 1%
KMo v MU, dUx# > FRETHETH T
FoDiiT, oMM - v L OTAHENT
TiIigHIN T, Zhbs cis-9-dodecenyl ace-
tate Th 5L L 2WIMILIiDD, T OR{ONIE
Th 5., BRWTTOT{LH2~3H D72, 000DBLTA
2 et 4 v odiill, 79 o, DWTISH
AgNOs-v 9 # & v DWikY o = MIZTHIW, o
CIEMRTE, L, 7ovn vinkasit, 207
F VLD Z N Fh o4 OEED N LY 6 A7
o —VORE T 27 e, FRE & TP O T
flick 3 glc T 1/MEONM TR AT O=V 7 b
uF s /Y5 L EREOSPIREROATT & T2 ORERI
KB OHEH» S cis-9-dodeceny] acetate iz L1,
X5t AgNOs-v ) NV (Ry¥Y) O tlcitisty
T “DEEDH” LD ZWPOUNED S D Re il
DAL & LTI 1z T-dodecenyl acetate D 2 -2
ORIWERD 5 b cis-IkD Re il & AT 2 LD
5, COVET v B cis-HNERIE, 100,
TEEODI X DHLFLC B B cis-FeTr trans-dodecenyl
acetate ¢ grape berry moth ifto=v /s vu 7
F/UIA0OMMITE>TY, COREDPELIZHE
Stz BNRBROEST, L UT dodecyl ace-
tate 210fGRINATC & 312, B d K HRHEDBLE
2% EAMTC, HOFD Episimus argutanus
Clements iR LA -1z, (g ¥
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