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Inheritance of Resistance in Dicofol-selected Strain of
the Two-spotted Spider Mite, Tetranychus urticae Koch
(Acarina: Tetranychidae), and its Cross Resistance
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ABSTRACT Dicofol susceptible two-spotted spider mite{S} which was selected by 150 times of dicofol treatrnent
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showed 27 5-fold increase in resistance as compared to S strain. Inheritance of resistance and cross-
resistance in selected strain{Ry) were investigated. There were differences of susceptibility in the dicofol
concentration-mortality relationships between Fy progenies (Ry X Sz, Ry X Se) obtained from recip-
rocal cross with the S strain and Ry strain, Degree of dominance of the Fi progenies (R: X Sy,
R X S¢) were —0.29 and —0.72 in adult females and —042 and —0.93 in adult males, respecti-
vely. These results suggest that inheritance of dicofol resistance is controlled by an incomplete reces-
sive. R, strain exhibited a high level of cross resistance to amitraz, and also showed cross resistance
to pyrethrod acaricides, actinathvin and bifenthnn. By strain showed non-cross resistance to abamec-
tin, chlorfenson, clofentezine, cyhexatin, fenbutatin oxide, fenpyroximate, hexythiazox, monocrotophos,
propargite and tetradifon, but negatively comelated crossresistance to azocyclotin and fenbutatin
oxide belonging to tin acaricides.

KEY WOQRDS Tetanychus urticae, cross resistance, inheritance of resistance, reciprocal cross, inco-
mplete recessive

Ahfe| A A}&8t Aubo] 2o (Tetranychus urticae Koch)2l T4 AE(S)1E £71944 2290 dico-
fol 2 FA)ske] g9z oz el ddtals] AP st Ziﬁd“é FAaE 28, AAALE 575
AEarl Dicofold 1503 x)dld g dPATR)S DFAAT HEld LCsqike] 27.54)
=7k 2EAAET APAAS Asadd D7 Fl{m X 55, Ry X 542 559 AE
A A 74 =pel7k Sllek = FiRe X Sy, Re X 858 $4me 4aldFdA 44 —~029,
—0.72, R qFNA 2tz — 042 —0932 et wlelA dicofol AEHA Szl B g
g AwEe Aoz ddEAG.

RASL olelEatzAel amitmze] haln] E& RARFHL FEIAD, 8 pyrethrod) 4
v1#| ¢l acrinathrin, bifenthrind] siA)= @A 84S Jehfigict Abamechn, chlofensen. clofente-
zine, cyhexatin, fenbutatin oxide, fenpyroximate, hexy'thiazox, monocrotophos, propargite. tetradifon
g A v R TS el @3 57154949 azocyclotin} fenbutatin oxidee]] tEfAlE
AEAATYE eI

Aol mvholgol, WAAGA, ARAFA, FEa), BPHRYA

Sole) Al AT R Az RuE Comp- o] mYEHA EFAog YRk v=dAs
ton®} Keams(1937)o)] 23} seloside (KNH,S)Se)]o] 1946194811+ HETPthexaethyl tetra phosphate)
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FAFA AFTACE AdEe, sEaAl 1948 o5 ofAle] tiF FHulo]Bf(T. urticae)

FEE AT A AFeY AT % (Screening Division, Korea Research Institute of Chemical Technology,Yuseong P.O.Box 107,
Daejeon 305-606, Republic of Korea)
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Table 1. Acaricides used in the study of development
of resistance, cross resistance, inheritance of Tefran-
ychus urticae

Acaricides Purity (%)
Abamectin 901
Acrinatrin 944
Ammutraz 91.7
Azocyclotin 97.0
Bifenthrin 933
Chiorfenson Q2.0
Clofentezine 634
Cyhexatin Q1.0
Dlicafol 96,0
Fenpyroximate 99.0
Fenbutatin oxide 980
Hesxythiazox 95.0
Moaonocrotophos 928
Proparaite 853
Tetradifon 550
A Z2lwy

kA S ofABol X FEW= 3He F F 9
u]2] Trton X-100 100ppm F8-a Egale] A
Flerd g A EATY BH 55 o) AENGH W)
of B8 FEE H @xds Z3n 2 fHo FA
25emz A2 AE 4 vz g¢ ¥1, ¥
g 2o Avrelgeh A& 30vkE Y HEE
At F= el M &8 EF72 Sl 8@ BT
olo] 3 FE& AT AofdL S4¥HF F &
ANFETE A HIYFE LE 23+ 1°C, AHER
50~60% £ Rpahds xe ¥ 24, 48479
AxgL 2AFGY AFL 3 uEoden 44
g4
A¢tE THoviode) - AETH T ez
PEF gr)aze 4% 40~507elE HEFEe 30
~3A7F e AT B 4HS A F g
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Fig. 1. Changes in dicofol susceptibility of females
in dicofol selected and unselected strains of Tetrany-
chus urticae.
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Table 2. Dicofol susceptibility and dominance of dicofol resistance in various progenies and
crosses of Tetranychus urticae

Strain or cross’ Slope LCeo(ppm)(95% FLY RR* ¥
Female
S(S+) 148 30.0(27 5-32.7) 10 -
Fi{R: X S54)- 354 313.2(2837-346.1) 104 -0.29
FR: X S;)s 346 142.2(128.1-159.4) 47 -0.72
ReR¢) 690 826.0(769.7-886.3) 275 —
Male
5(S4) 293 39(354.4) 10 -
FiR: X S, 251 220(131-30 6} a4 042
FiR; X S3); 267 8.0(7.09.1) 21 ~-0.93
Ra(R:) 458 1293(118.6-141 1} 332 —

“Mean of four replications; sample size, 150~20{ females or males per replication, *35% fiducial limits. °Resistance
ratio=LCsy value of Ry strain/LCsq value of S sirain. “Degree of dominance was calculated by the formula of

Stone(1968).

WEe o 4 Al

AHH HEgd §38

Adbo] gl o] dicofal HLHAF(Ry), T4 A5(S)
2 Fy{Rs X S, Ry X S:)9] dicofold] thE LCsy
{ppm), AAH], $AEE & 29 e HCL

TR AME BACA 2T FE F5d o
A3 v Ag4gele S, FilRy X Sz), FiRs
X S;), RAEY =M=z 3d oA 242 1.0, 4.
7,104, 275, #7254 242 1.0, 2.1, 4.4, 33.2
2 ag Fike] 244 zkelrr dAdck F9 4
T GHEAZAA 2 —072, —0.29, FAAHF
oA Zzt —0.93, —0.42<]1c} gEkA dicofol#]
g Al frd At FREG RS &
o7 FAEY BEgdgAe: £AHG FHubol
ool dulA A frHdFe #sjA Martinson
(1991)& dicofolA A 0] ez M= B2
240l wie] Hu AEFA N dA {3
@} dgvt. =3 Zilbermintz $(1968)3 Over-
meer®} Van Zon{1973)& dicofol A3HY fA&
EHdHEde R A A {H=T A A G
EAEe dgftdztel <& ATy Y54
TcH elFe B HFeA A& Ade AXE5
o
Al A e A EE A8|AY FR) ot
elg ez gled dutEes f71904 &

HA= #9194 L BgH9-4(Ditdch 1972,
Kuwahara 1977)e]d, ¢]9]9] benzomate, amitraz
A& (Inoue 1984), binapacryl #34 (Cranham
1982), tetradifon *]%}“4(Cranham 1982) 52 §
AErt #oha Raudddnh §8 A3 FAdAst
SFEY e BREIEE vEs FAoERE
monacrotophos #3Hd (Diitrich 1972), BPPS 38
“d(Hoy & Conley 1989) 55 & < Ut

duralezm Hi HaHae 40 4R
A g $x7l w23, Ay Jde] A7
A, FAATG B 2 2§ dge] gl
A= FHFgdeEE ALY FHARG 27
T, SAR, 2¥n, JEEE, 8 GAd 2fF
Z=eigh AFAAAY HEE F g 7hA agly
AWE w=tHGeorghiou & Talyor 1976). £ 41
Holl Al A5 WHl{reciprocal cross)TreE FF ok
& pasgot &1 BHN TFHs Ae
Awdl, d&un 2 HEEE T EFHY AES}
o] FejR|of & FHeoz Qg

XX &4

AgAA T PAAAFY g AFe &
HlAlo] g 4S8 LCqlppmiztes Jehigd
am, o] LCxlppm)s o]&3e] ZAATS
ik AgAdAET AN E FEArHE 3).
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Table 3. Cross resistance of dicofol-selected(R,) and
susceptible(S) sirains of Tetranychus urticae to acaricides
Stage LCen{ppm) (95% FLM
Acaricides testad? RR*
Ry strain S strain
Abamectin Ed 30.3(26.7-33.6) 29.8(26.2-334) 1.0
Ar 0051(0046-0.057) 0.047(0 043-0 052} 11
Acrinathrin E 525.3(259.9-846.5) 1001(69.1-152.9) 53
A Repellency -
Amitraz E 37 7(354-40.0) 1.6(0.88-2 3} 236
A Repellency -
Azocyclotin E 50.9(43.1-59.7) 345.8(251.2.611.9) a1
A 18.7(16.8-20.7) 4589143.7-54 9 04
Rifenthrin E 92(74-114) 1.81(147-2.18) 51
A Repellency -
Chlorfenson E 14.1{11.2-175) 149{13 6-16.6) 10
A >1000 >1000 -
Clofentezine E 0.014(0010-0.017) 0016(0.015-0.018) 09
A >1000 >1000 -
Cyhexatin E 62.9(57.7-68.6) 88.9(83.3-95.2) 07
A 9.6{(77-119) 9&(89-109) 10
Dicofol E 1043.0(730-1505) 34.0(27.3-42 6) 30.7
A 826 0(769 7-886.3) 300(27.5-32.7) 275
Fenpyroximate E 016(0.14-0.17} 0.16(0.14-0.17) 1.0
A 3.0(24-37N 1.7(14-1%) 18
Fenbutatin oxide E 1514{133.2-171.8) 147.9{128 8-169.0) 10
A 17.7(13.1-22.1) 39930549 1) 04
Hexythiazox E 0031{0027-0.076) (.033(0.028-0.038) 09
A >1000 =>1000 -
Monocrotophos E >1000 >1000 —
A 127.7(119.4-136.6) 68.5(62.8-74.7) 19
Propargite E 94.5(83 2-106.2) 170.1{116.0-184 6} 0.6
A 1275(114.8-141.7 1279(114.1-143 5) 1.0
Tetradifon E 0.6{0.50-0.78) 0.5{0.05-0.78) 12
A >1000 >1000 -

“Mean of three replications; sample size, 150~200 eggs or adult females per replication ?95% fiducial limits,

“Resistance ratio=LCsp value of Ry strain/LCsy value of S stram. “Eggs. ®Adult females.

FolA ztzk 34.0, 30.0ppmel AT 1508 o4
Aube Az 2tzb 1043.0, 826.0 ppm o A 3H3H)
t}.

@A AA = AN = E gho
2 2 FA7 HE FE8E 7lee AT, o7
e 5 o4 ghé vhebd 31E dicofoldt AL
A A Qe AR st 93 g4
A AL 05¢]8e] oz sden, wFAA
F4de 06~494 0] Fte=zm 3l cHTakahashi

1979). Dicofol ALdAE] & olmE=IZA
wjH %]l amitrazol] tHale] 23.68(2 T wAAT
A& e R, pyrethroid?] 4] A<] acrinath-
rn, bifenthrinel] &= 51~53n¢] waAF
A5 JERAh a2l AL o5 A o 2
ol dsA HE 79 @gE veho] e
AAE =AE ¢ gt

214 esteroll &%h= dicofol AFAAFE FHulo

e o2 AT duAg AR S YE
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