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o g b FEED PN St . B 5
ggllé%tiafé Fenpyroximate susceptibility (ppm) Pyridaben susceptibility (ppm)
cite Hal LCa it LCy il ft ,JUT?»( LC.fé LCuf#
No. of mite LCs 1.Ce: No. of mite 0 LCw
) ma 1
galiji?éhglclln 157 45.1 0.6 148 533 s
e 2
%EiaZiiéw 267 455 81.6 217 4334 7 _
BT -
ot 19 45.7 84.2 146 1268.0 -
jiggfg%ég{ 376 44.4 84.7 249 14028 -
gﬁgéﬁi{i 182 31.5 71.0 169 1607.8 —

* >10,000ppm.
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Fig. 3 Relationship between colleciion sites and susceptibility to fenpyroximate and pridaben in
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Left : Susceptibility to fenpyroximate b0ppm. Right : Susceptibility to pyridaben 200ppm.
*Black area shows mortality (%), White area shows survival rate{(%).
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Table.2 Susceplibility to eight miticides in fenpyroximaie 25ppm selecled (F), pyridaben 200ppm
selected (P) and unselected (S) populations.

LCaffi 5 X P95 %S HEIT R ppm) ) AR
o= _ LCw with 95% confidence limits {ppm) __ Resistance rate
Mitiside 70y VB A= RRIEIE € U 5~ Wik R T A,
m__F population P population S population, k
I;&;ﬁ;;;w*‘“* 1L6 ( 39— 365) 61 ( 36— 114) 24 { Ll— 55 48 25
[';’y'lfi;; o 533 >533 545 { 20.0—100.1) >9.8  >98
Efo?)sagite 306 ( 160— 61.9) 32.9 { 21.7— 51.1) 285 ( 13.5— 65.6) 1.1 1.2
9 . Lothe T h
FUFOTAMERBEMC 5 (18- 200 165 (9.7~ 19.5) 181 ( 10.8— 29.9) L2 09
,ﬁ;ﬁ;};idﬁ F 55 ( 25— 155) 48 ¢ 17— 133 13 ( lLz— 229 13 1.1
i =z 3 o
ﬁﬁ&ﬁ;/7”“*/”*x 810 ( 65.9— 99.0) 587 ( 20.2—118.0) 737 ( 55.1— 92.5) L o8
i T e
E‘ﬁ]ﬁdbit;t;: ¥ AR 98.6 [ 46.9—191.9) 107.8 { 56.8—220.0) 112.2 { 72.0—218.9) 0.9 1.0
gﬁ;ﬁ;’ 2.2 { 13.7— 42.9) 20.9 ( 157— 56.3) 387 ( 15.1— 75.1) 07 0.9

* LCoff R R ik M & TR Ao,

* Resistance rate at LC» compared 1o unselected population,
UoAR Yk 2 F L HERI2% L BPMC30% % 43 At Ao AL

" Polinacting 12% and BPMC 309%.

3. 7z rEOFYA— FELUEY AL RAEE HI18. 2B Tl -z Ik hikiEH o €y ¥~ ik
BEEMEGREO I - EOF T A - PEEY R WL, 7o 0%y A — IR L TELOEST
LT A RN ORRTEL 24.4ppm, LCfl62.0ppm CHILMEILIZ #2071,
TxyERF I A FBLFEY SRR AR IST, BUFy LTtz v r¥odl 42—
D7 xrERFy A b EE] YA I AR AR & FHR Ll A%533ppm bl BT H - 72
s e 3 3, kDB s#HtEton7 = WikbEe 7 2y S A — Mo 2k
YERF L A— FS0ppm & B Y ¥ 133ppm i m%ﬁw%x&uuﬂﬁﬁﬁtfutu<,3ﬂﬁ%
HESMESR T 4R EORITRL 2 R OEEEE DR B O FE DERIIS0% I I e o fn, K
FEHEO7 . o ¥o$ s A — MakBRREGE, 7o FAATI AW AR R RO L I3 T o 4%
Crdy ot — Mot LT IELC M 936, 9ppm, LCw lLfE ) K& 2BR#Es R, 3o MkiEe
{108 . 8ppm THIUEILIZ 2L #1010.5, 6.0T, ¥ 1) bR ORI 0% BIETH - /2,
¥ 123 L T LA 533 ppm ML b, SR A 4 R PRTED LOOSFEIHFRE, 19934 20 55 19944 F

Hade 7xrEoFA— MppmilsikBETE (REF), U ¥ <2 1383ppmillik s (PR) & 0000 E
BB (S 7oy l0Fs 2=} eV #RUI0i AR

Table.3 Susceptibilily to fcnpytoxlmdte and pyridaben in fenpyroximate 50ppm seleclted (FR},
pyridaben 133ppm selected (PR} and unselected (8) populations.

TrvEDA DA NS DR "
{ ki Fenpyroximate ‘SIICSCE‘IW”JIIWV i Pyridaben susceptibility
Fopulation gzt LCyil LCuiif A LA LCwfif LColl AL
No. of mite LCs Ly FR78 No. of mite LCwn LCs FRS*
RF 339 36.9 1088 0.9 374 >h33 =" >18.2
RE 232 24,4 42.0 6.0 262 >533 b =182
5 347 34 18.1 — 281 20.3 73.8 -

* LOCofE R0 3 SR Tk IR & L L 20 f,
* Hesistance rate at LCo compared to unselected population,
B> 10,000ppm.



BAMBETE ) > TRIZB AT 3y 207 ¥ &L A— N E VY St 100 BEFMANE 25

BAF® 7o uX oA bppmiikBREO 7 2 L U F L A — FR0ppm & E ) ¥ Y [33ppm 2K T B
A OV

Table.d Changes of susceptibility to fenpyroximate 50ppm and pyridaben 133ppm in fenpyroximate
50ppm selecied population,

Frrlla&L A—| ) e e

Fenpyroximate suscep‘t lity ) Pyridaben susceptibility
SR g i 8 % i
Generation oy spduiy dsy el L Wl IR
No. of Mortality No, of Mor tdhh Mo, of Mortality No. of Mortality
nite 19%) mite 149 mite 1) mite %)
b f 60 133 95 76.8 75 28,0 — -
2 Sejgn d{t 174 62.6 50 94.0 75 14.7 57 211
I A . . .
Thivd 115 7.7 G0 1.9 57 14.9 s 291
A * Not investigated.

5§ L 'J ¥ 138ppm A EGERO 7 Y a X L A — Foppm & ¥ Y 133ppm il i B T O §F
1k
Table.S Changes of susceptibility o lenpyroximate 50ppm and pyrmdaben 133ppm in pyridaben
133ppm selecled population.

VER R AT Ny i ) e B
Fenpyroximate ausceptlbl ity Pyridaben suscs{ptibility
FE L B : # &
Generation gem lES BEtd R e g e Pk TEARA G
No. of Mortality No. of Mor Lahty No. of Mor 1ahL) No. of Morta
mite % mite % mite £ nite %

N ft 129 65.9 - - 60 3.3 —s -

ZSQL!L(,;'ndR GO 0.0 50 9.0 61 11.5 40 L0

3t « ;

Third 109 89.0 G2 96.8 G0 12.2 59 10.2

@ KA s Not investigated.

THRATET LA MATES L 0 E R 7 2 o HREESE RFRE AT, PRY XSEMKMNELS S
HF A= PO AR E S s BlCARL XPRERNEORcHELERRO LN Lo .
AT B I [ R N2 k2l R R S = LabL, FiilbfCiERsizu T, ¥ ¥y~
A= MEEMIrRERTEES LAY, 7ol T A TS O A P S L AT L
O ¥ I A — b 50ppm T O MR 158 AR 16095 48 15 F A, U e I T AV — o T T
Thaot, FabmEE L GO MEE Y Ll kD

AR R D FE S 54 11 LRI & Mo L
4, 7T EORSA— bEEVE Y SAXCRREE 4% FREXSD) L XTRE BT ML

B ERDARAGE: OTHEAKREO Dz X EOX D 18 L CERMNE13.8, (S XTRE £ %S kR
A= R Y ENIRT B (HEAFSS. 002 LTI Ea5.0, (PR X538
TrrEnde A= Mgk ET (FR), €94 XPR & R e . s L osiinLr.e, (8
AR ETEE (PR), MK IR (S) $5 X 0 2XPRE) S XS B EMESS. 2120 LT i
el R E (Pbi@B)@)T/ED\/ﬂ—iw fH48.0¢, ¥ AT O, Mﬁﬁtﬁmwwmuu
ppmiC i T RS EE 6 IS, YU YL 33ppm Qs CHEIMY A BRI Gk o

AF9 B & 0 TEE!_a]\ Uiz, RSEkE L A7,
AL R DRSNS T A I FR ¢ xS
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Table.6 Susceptibility to fenpyroximate 50ppm
in fenpyroximate selected (FR), pyrida-
ben selecled(PR) and unselecled (8)
populations, and their offspring.

e

B7# 71r¥oXy - bk rry, ©
AR (PR, SRR (S)
BLOMMAEET., Bood) yr133
ppmiZ3d 4 5 gk

Table.7 Susceptibility to pyridaben 133ppm in
fenpyroximate selected (FR}, pyridaben
solected (PR) and unselected (S) popula-
ilons, and their offspring.

T f4 i fi-A% (kg YE 1 4 %% RN A it FEIhEE %
Population Generation No. of mite % Mortality Population Generation No. of mite % Mortality

xd ?- 3 o ) £xg ¥ & i 1
FRXFR j VY 174 51 62,92 94.0 FRXFR ¥ 71 57 4.7 218
FRXS " 215 96 83.8 058 FRXS ¥ 66 57 3.0 2Ll
SKXFR "y 9 75 90.6 100 S®FR N 1o 69 82 957
{FRXS) XFR B 58 48 62.5 895 (FRXS)XFR By 58 28 138 143
(SXFR) XS 13: 93 36 9.4 882 (SXTR) XS B, 61 3 450 363
PRXPR Fu 66 51 80.0 94,1 PRXPR ot B0 4D 10.3 160
PRXS o 98 66 82,7 788 PR XS By 135 68 89 7.9
SXPR I, 82 58 70.7 100 SXPR 'y 97 63 4.3  4§5.2
{(PRXS) PR B, 95 54 714 96.3 (PR=8) XPRR B. 94 69 7.8 435
(3XPR} XS B, 9 54 94.7 100 (SXPR) XS B w48 48.0  58.3

xS F, Gl 417 10 100 SXS F 50 30 97.4 100
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Resistance to Fenpyroximate and Pyridaben in Two-Spotted Spider Mite,

Tetranychus urticae Koch (Acari: Tetranychidae) in Southen Akita Prefecture.

Ken Funayama and Yuji Takahashi

Summary

In two-spotted spider mile Tetranychus urticae Koch, susceptibilities to [enpyroximate and
pyridaben in the field populations and susceptibilities lo acarisides in resistanl sirains to
fenpyroximate and pyridaben were investigated from 1992 to 1994,

1. Fenpyroximate and pyridaben resistance in the field populations were confirmed al apple
orchards in southern Akita Prefecture. Positive correlation of susceptibilities between
fenpyroximate and pyridaben in the field populations were confirmed with correlation
coefficienis of r=0.64 and r=0.59.

2. Fenpyroximate resistance popuration (the resitance rate was 4.8) which had been selectled
seven times by fenpyroximale 25ppm exhibiled high level of cross resistance to pyridabén with
the resistance rate of over 9.8 (the LCws value was over 533ppmm). Pyridaben resistence
popuration (the resisiance rate was over 9.8) which had been selected seven times by pyridaben
200ppm exhibited low level of cross resistance lo fenpyroximale with the resistance rate of 2.5
(the LCw value was 1L.6ppm). Fenpyroximale and pyridahen resistance popurations showed no
cross resistance to other acaricides; propargiie, polinactins BPMC, Tebufenpyrad, cyhexatin,
fenbutatin and dicolol with the resistance rate from 0.7 to 1.3, respectively.

Il is thus, suggested that resisiance between fenpyroximate and pyridaben in two-spotted
spider mile may be crossing over.

3. Recovery of fenpyroximate susceptibility in selected populations which had been selected seven
times by fenpyroximate 26ppm (the resitance rale was 10.9) and selected five times by pyridaben
133ppm (the resistance rate was 7.1 to fenpyroximate} were confirmed lor the third generations,
but recovery of fenpyroximate susceplibility in field populations which were reared for one year
were not confirmed. Recovery of pyridaben susceptibility in selected populations (resistance rate
was over 18.2) were not confirmed for the third generations.

4. To anelyze the genetic basis of pyridaben resistance, pyridaben selected sirain and unselected
sirain wore crossed. The susceptibilities of ¥, and B, were tested with a single conceniration of
pyridaben 133ppm. It was suggested that the pyridaben resistance was mainly due o a single

dominani gene,



