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Inheritance of Tetradifon Resistance in Two-spotted Spider Mite
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A field colony of the two-spotted spider mite, Tetranychus urticae Koch, was selected with tetradifon for 4 mo
using whole-plant residual method. This Td5 strain showed 371-fold resistance to tetradifon. The log dose-
hatchability lines of F; eggs (RS cross; Td5¢ XS ¢, and SR cross; S$ X Td53 ) were closer to the line of the
resistant colony than to that of the susceptible. These differences could be due to cytoplasmic inheritance or
maternal effect. The estimate of dominance index (D) for the F; eggs of RS cross was 0.998 and that for F,
eggs of SR cross was (.262. This indicates that tetradifon resistance is completely dominant in RS cross and in-
completely dominant in SR cross. Td5 strain exhibited high levels of resistance to clofentezine, benzoximate,

and chlorfenson, and no cross resistance to fenazaquin, pyridaben, flufenoxuron, tebufenpyrad, and

“fenothiocarb.
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Tetradifonol] A 3FA1Q) ZJulo]-S-ol(Tetranychus urticae) A%< A7) 931, 19953 39 A& 4%F9] 571 A
A A 45 FS AP YA Tetradifon o2 1Y FF ol elAHTE 53 Z8jAZ) AlF
(Td5A 5 AFAdul4 371.880) 2 24 Tetradifon A 3-ge] F-xk2)7} 83 Ay AvlAo g wat A
3 ASEZ 45 (wholeplant residual method)2 &2 A3l th Fih(RS woll; Td5$ XS9, & SR
wHl; S§ XTd53)9] loge=-n 5318 o] SAE Erh= Td5ASol A4 glo] Aute] 2o 3o Tetra-
difono] @ AP A0 s FHdtT & + 3on, A 945 RSdo] 0.998°] 11, SRdo] 0.
26201914 o] APl FAe AERAAQA 84 EE oju|e] F3ko] Sl Aoz Aztgct. = RS wuje)
Afole SHSACZ, SR e Aol e BESHSAH R fAsEE A 2ol TdS AlEL clofentezine -
benzoximate - chlorfensono| ©hallx wAF AZAQE Jehla, fenazaquin - pyridaben - flufenoxuron -
tebufenpyrad - fenothiocarb Sof] A= vl XA A& el ).
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1986, ©] & 1986, & 5 1995, % S 1995), Kelthane (°]
1969), Propargite9} Benzomate (2} % 1986) 5o U1,
21 9ot Azocyclotin - Cyhexatin - Fenbutatin-oxide - Bi-
fenthrin - Clofentezine - Hexythiazox - Tetradifon - Am
itraz - Fenpyroxi- mate - Pyridaben £l tiallr = %
AL YUei glck (o] F 1986, & F 1995, = §
'1995). 53] Tetradifonel] tJajA = 2] e ula} 1,7534)
79 Ee AP Yz Yot ] 5 1993, 1}
T 1995, & 5 1995). o] 9} 7ol 4| w3t Sl F
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(Z = 1995, ¥t & 1996)
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ek oF 104 F Aopde Yol H3lgh ofFo)
BEo2 HY, Yo 22 dyoR g9 yre F
A 7HEA ZEE A& o8 EeH gL
953 59 114¢)) 10 ppmo 2 AR5l 89 18U 71
531Ao] 400 ppmo 2 TE|SIH T, TE) F Aopde
ol A 53 A Fo] & ¢S bioassay 31T}

o] =73 #HEE BE AHL 22~27°C, 40~70%
FUlE, 16712 29: 8A1ZF FzHe] 27 dldA

ek

Tetradifon X &9 744 2E

WS GAZE 4B @ bl gl E A7) At HA
5 emZ A2 71T BGE Bl A AERA 99 o
Hol 92 5% 3 RITOZRE o] g &
ZIZE sonfeldl FFAIA 24X 7F Bt ARRA T AL,
Az e X AR A A dle A &
WHESIT) o] R gt W TA 7t Bl2gt AHutol g
of AT A2 5 U}

ojs} o) T AWE 2 A AT de2
ZRE A20kF719] Y RS Felsta o7id A
2 & A%Y #3E& FFEAY. & Td5$xS?
RS@H)S} S ¢ xTd53 (SRauh)e] 5 7k Aoz
wHjAlFA e, mu&S Eol7] Yt AULAR gt
g F FA 23R & HEAETH &5 AR 2 emFE
9] tanglefoot(ZLEEG T3HENEN) 78 ol AA
£ 10vfe], =3 20~30mte] HESIAT HE 2~
39 F o] AEE AlRshEH o] WY ¢ BE
A A TA] 244 7F B AR 3 S BT
AASAY. 7T Aol AE F Agl 7ol Tetra-
difon]] & AP F =g HA s

AE77% WL Dennehy 5(1983)0] 713 whole-
plant residual¥ (BRI} FALGE W2 Siglt)
Z 4£% "X Eo| ggd 1] 29 27t A3
ANHARE of 3R] Bg Aehilm, e 5% e
#9217 2 emP == tanglefootZ P& RHE Uhg, 1
el B B RE 4% A 4F ¥ e
2] Ro 2 FF3IATE AF T 43 B AT
I AAFE AAT F7HEE B 4% BEE Iy
3 ofellof] 5237t AR AAE Bt G S =
A FHAA FUA. FARM e FEES AN
ok AR 2hdF el S TN AETE &
ARttt FxjEle] o] BF HIlsiS w@let ¥
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2A1519T. SFolo] X Hetol Sohe) el vz} B
Al Tt 2ol R Vb 4 ek @ A9A
oz 2add a3l ATe e A9, @ ¥8 AF

_‘F_\.—rﬁ}“”‘l “73—?-@\_2}’:]/‘1%%2

uﬂz} 2501 51 4 AL, 0 1&01 “meel
A% Sl WSl T 278 202 Aga
FAFOIA FE 4 58 Vs e,

ol} e AP wwf WrHEE 3~43] WHRHA
AAstg . logs-0)83518 AL POLO(Russell ¥
1977) T2 W& ALE-a)A] probit B o2 3319
. % 7N Asmz 47 F del AR $AE
D) XXXHXX) A& AHEEt AlFaiet.
714 X, = AEAE LCyol A&t gholr, X,
© Fide LG A8UlF #tolx, Xe= AAE
9] 1.C502) g4 gtolt} (Georghiou 1969).

witNEy 3 A3

Td5 A5 ol tisted AlFol Alst 32l 85) &
A A A (Clofentezine 50% WP - Benzoximate 20%
EC - Chlorfenson 50% WP - Fenazaquin 10% EC - Py-
ridaben 20% WP - Flufenoxuron 5% DC - Tebufen-
pyrad 10% EC - Fenothiocarb 35% EC)ell thglt walA]
g4 A=E AAAT oAl A % Fohs £
ARs 3718 S A% Al e e B

3, z} Al W2 2~33] ¥HEaE A Aysict
g1 ¢ n@
Tetradifon Mg Q| REAA| HH

A% B9 AN AP Hio) Sl Tetra-
dlfongi SAlt) SEIAZ] AE(TdSAE) A3 3

Z2 3 % 3 7
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S Table 1 2 Fig, 13} 2t} SAEL 30 ppme] &
2 FroME Halgo] 4.5% EZeg o, TdSA
£9] ¢ 1,000 ppme] EE FEANE $3Hgo] 8.
1%2 Eich =g A3 a9} 71878 ez
19.641 2} 0.6870) 4 ZE]Zol&= 371.8u]9} 3.388%2 &
steted, Aol A EE3H D FAHLRE T
3 AR L+ ATt

SAIET TdSAIE 2 s mufel o3 FAld el
Tetradifonol] i3t logrT-ni 38 A& Fig. 17} 2
o} FAT gl g 3A2Ao] TdsAIE £o2 X
25 9lo] Mulo]2-of o] Tetradifon# &4 o] $-Alo]
e A& & F Aok 23w o] whe FAt &
9] Tetradifonol) th3k 5 7o) n|R3}g Mo]| & zlo) &
Hol3 glojA] o] ekAjol thdt Aulo]2of e} X3}
Ao AxAAR 99 T o]u|2) o s(maternal effect)
o] A3k e AT Az

Fig. 19] Z} Algel A& 3AMY 71£7], LCyxy R

Aol $AEE Table 13 2ol ZAFAAS de
7 ’

Bof A
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Fig. 1. Tetradifon log concentration-hatchability lines for
T. urticae eggs of parental strains and reciprocal F,.
Open circles (Susceptible), solid circles (Resistant, TdS),
open squares (S$ X Td5 §), solid squares (Td5 $ xS 38)
represent actual data points.

Table 1. Inheritance of tetradifon resistance in 7. urticae eggs using wholeplant residual method

Tatal no. of

Strain & Cross Slope +SE LCs, (ppm) 95% CL RR® DD’
eggs tested

Susceptible 800 2.740+0.264 6.6 49- 82 1 -

Field pop.* 760 0.687+0.066 129.7 79.9- 196.2 19 -

F(Td5% xS%) 735 1.37140.040 24425 1946.7- 3067.0 370 0.998

Fi(S% XTd5%) 587 1.32240.043 276.7 176.8- 395.8 41 0.262

Resistant(Td5) 929 3.388+0.210 2454.0 2145.8-2763.8 371 -

*Resistance ratio was calculated from dividing LC;, values of resistant or F; crosses by LCs, value of S strain.

"Degree of dominance (Georghiou 1969)

“Original population of resistant strain which was collected at apple orchard located at Andong, Gyeongbuk.
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LCsy& 6.6 ppm(95% CL: 4.9~8.2)0| 31, 3)HA19]
71&7]E 27401901, TdSAIE Ue] LC,S 2454.0
ppm(95% CL: 2145.8~2763.8)0]3) 1, 3AH] 71&
71& 3.390] ¢}

E Td5$ xSE wujellM= LC502F Aggdulst 2
2} 2442.5 ppm™ 3708} 24 Td5A|E9] 2454.0 ppm}
37189} Aol 7} Qlok. vt S§ X TdSE el &
LC503) A3 gdu)7) 276.7 ppm3} 418 ZA], Td5% xS
3 mupellA Hoh gy} ol S & £ Stk AP
o] ATANME Td5% xS T aufolre 1.0019ley
SExTd5PolME 02622 & o7} & & F 3
th & FAY ¢el Tetradifonol] tidt A3 A== 7
AT ShAto] o= ABolA S ETIol ne} =
Qe Aol Kol Stk oleid AT £ ) Puko)
2oe] TetradifondgHR& LA0| AAAZAN &
et 2HPAHeR FHES & F U Overme-
er (1967), Overmeere} Harrison(1969)% Tetradifonol]
e gto]gole] Aol $Aes FAFT ofn
9] o &F(maternal effect)o] Tt 3] H AF ZHzje}
dA =, Atglel Agelle Aol 40l
Ml AT ofulsl dske gk el (Cranham
1982) Foll ulet Avtd A#AE RS ot

o] Rale} AAHE FA L AT RE {AH
T Aoz e e, o olfe AdAM A5 A
3 Bxe| Aol ohet zt Algel At 73}
EAME FEF AolE YRR AT (& e R
AAg). & SAEY AL Td5A S gAHET} Ak

Korean J. Appl. Entomol. 263

€ wou B dojAn, S§ XTd5E mufel 2
o) AEl o] 3ahgo] Tas xS 8 wole] o)g b
o ahgnc} R

dntr oz Hulo]-Zofo] AulAld] it APA
o FERAA ] oM A Ee ESHS
o2 FAEAg (Crofte} Baan 1982), Hexyhiazox Gt
|k 1989¢) 4] 21-4&) - Propargite (Hoy$} Conley 1988,
Keena 1990) - Dicofol (Rizzieri 5 1988, 2 - 1994) -
Cyhexatin (Hoy & 1988) oA+ AL sle
Ao 2 deA it oA AgAde] Edole &
Ql 2% do) BFA 2N AEAHLQ T B 8219
FFE Teoh au AP RdAe] $A4Y
Aole €489 735l B3t A =eol & A3

ox flo

Aol LxbAolt). ojst 2ol HAYHe] $4A oA
£ AP WYL AANY & Yt FA9 AHgR
o Wasiciz Aztdrt.

nA gy

Td5AI 2 SAE de] 234 2ulAld] A& s
A AEE AR LC50 gtppm)yE A&3tz 7} 4
vl Aol et F Al52] LCoito2H M&HulE 38t
9l (Table 2). Td5SH 5L Clofentezin¥} Benzoximate
2 Chlorfensonol] thalA] wAtA P4 S FehfAom,
£3] Clofentezino] gk A gA A=} Hurt. 28]
U 2 A#oA AMLE TdSAZS 11 290 o] 7
AZol7l Ml AN oA TG FejellA o]n] o]

Table 2. Cross resistance of tetradifon-resistant T. urticae eggs dipped in ovicidal

Acaricide Strain Slope +SE LCs, (ppm) 95% CL RR
Clofentezin Sus. 1.74+0.2 9.8 6.5- 136 1
Td5 09+0.1 $35.8 575.7- 199.4 85

Benzoximate Sus. 1.0+0.1 579 28.0- 104.1 1
Td5 0.9+0.1 1,405.6 362.9- 303.4 24

Chlorfenson Sus. 0.8+0.1 441.7 153.3- 673.7 1
Td5 - >10,000 >22

Fenazaquin Sus. 1.5+02 1.3 1.0- 1.8 1
Td5 1.340.1 3.0 13- 8.0 2

Pyridaben Sus. 1.9+0.2 1.2 0.9- 1.5 1
Tds 22402 2.5 1.5- 35 2

Flufenoxuron Sus. - >1,000 1
. TdS 3.7+04 1,892.0 1,106.6-2,768.5 <1
Tebufenpyrad Sus. 4.6+0.2 1.2 0.8- 1.6 1
TdS 23+0.2 1.4 1.2- 1.6 1

Fenothiocarb Sus. 45+0.5 139 95- 21.2 1
Td5 33404 13.7 103 175 1
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S oAl it Aol BAHUE AL S wiAZ
2 g0, o] AL Clofentezine - Benzoximate - Chlor-
fensono] Zujoll zbz} 1985 - 1977 - 1972 52+
o] 19699 52 Tetradifon?} 37 A1-g-5o] $47] o
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