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MHEHET &

1. BRI ¢
—¥EtEW (Tetranychus urticae (Koch)):
TARI 5% @ 19785 Bt i SR B2 IRA] > (21985 K BB (L 445 -
TAHU ik 2 1984511 F gy K Wi E B & B ER A o
CRERETE HEERRARE (1979) HE® o
DA (Amblyseius californicus (McGregor)):
198342 6 A HEBEBERMBETS ERE - EEARAT N X I8R5 B AN L o $LHrH RELL
RIRTE » BH28 X 2057 Z Bl o MEPIINK DAKERERRTEAIR » BY IR mmiskiss - 5 A A B =8
Bl 2 KB R HE o

=", RHITAARBRER

Table 1. List of common name and formulation of acaricides tested in this paper.

Common Name Formulation

Organophosphates I

Ethion | 485%EC

Prothoate 40% EC

Dialifor 47%EC

Dimethoate 449 EC

Omethoate 50% S C
Organochlorine Compounds

Dicofol 35%W P

Benzomate 25% EC

Chloropropylate 22%EC
Dinitro and Nitrogen-containing Compounds

Binapacryl 50%W P

Formetanate 50%W P

Dinobuton 30% EC
Organofluorine Compound

Nissol 25%EC
Organic Sulfurs and Heterocyclic Compounds

Smite 55% E C

Propargite 57%EC

Oxythioquinox 25%W P
Organobromine Compound

Bromopropylate 2% EC
Organotin Compounds

Cyclohexatin 50%W P

Azocyclotin 25%WP

Fenbutatin-oxide 50%WwW P
Carbamates

Oxamyl 249% S C

Carbaryl 85%W P
Synthetic Pyrethroids

Permethrin . 0% EC

Decamethrin 28%EC

Cypermethrin 8%EC

Flucythrinate 316%EC

Fenvalerate 20%EC

Danitol 10%EC
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2. (ERREER ¢
REBRILEE O HATHEBIWAE > FINE 1 - MAEBREIARE -
3. R
ERENANK0.3%HEREE » BEKE+AREAEWE (primary leaf) —k o FEEH L » #liE
W MR B S L » A Burkard Spray Tower™ifi 1ml Z5BIREW - 5 EIEE »
AEE > VSRS TIEY o MUHET ST LGy, H® o
4. P B
# TARI BR-EEHATNTAAEMEEEL » HEZAEHHAY formetanate, dinobuton
Z LCy fi » BLL LCs, BEFBRIKES » FHF MBI ERIENEERM R KM L - B

2. FRUNTIE REEERG o 0 NIEREINEY LCs BEIEEMEILE
Table 2. LCsy Selective ratio of acaricides to Tetranychus urticae (TAHU strain)

and Amblyseius californicus.

% LCso(mg/ml) LCsp Selective
Acaricides
T. urticae A. californicus ratio*
Organophosphates
Ethion >16 0.012 > 1,333
Prothoate =10 0.006 == 1,667
Dialifor >16 ! 0.068 > 235
Dimethoate 2.7 0.014 193
Omethoate 041 0.0017 241
Organochlorine Compounds
Dicofol 1.33 0.4 33
Benzomate 493 3.57 14
Chloropropylate 0.38 0.19 2.0
Dinitro and Nitrogen-containing Compounds
Binapacryl | 0.22 0.38 0.58
Formetanate i 0.068 0.019 3.6
Dinobuton 1 0.059 0.23 0.26
Organofluorine Compound |
Nissol | 1.02 0.27 3.8
i
Organic Sulfurs and Heterocyclic Compounds { ]
Smite { 2.0 5.82 0.34
" Propargite ! 2.27 5.57 T 041
Oxythioquinox 1.01 131 0.77
Organobromine Compound ‘
Bromopropylate i 0.26 0.33 0.79
Organotin Compounds |
Cyclohexatin i >16 6.12 ~ 2.6
Azocycletin i 1.63 2.03 0.8
Fenbutatin-oxide | >10 - >10 —
Carbamates ! .
Oxamyl I 0.32 0.03 107
Carbaryl : >16 0.13 > 123
|
Synthetic Pyrethroids |
Permethrin i 0.54 0.15x 1073 3,600
Decamethrin i 0.31 == 0.01x1073 = 31,000
Cypermethrin | 0.26 ’ 0.34%x 1073 ) 764
Danitol | 0.025 0.098% 1073 255 .
Flucythrinate 1.99 19%x1073 1,047
Fenvalerate i 0.35 0.19x1073 1,842

*L.Cso of T'. urticae/LCsy of A. californicus.
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3. IREEHIBEREERR  MNIEIERREY LCoo EIBMEILE
Table 3. LCyy Selective ratio of acaricides to Tetranychus urticae (TAHU strain)

and Amblyseius cali fornicus.

LCop(mg/ml) LCyy Selective
Acaricides l ; - |
T. urticae A. californicus{ ratio*

Organophosphates )

Ethion — 0.035 ) —_

Prothoate L 0.025 —

Dialifor — 0.23 —

Dimethoate 19 0.033 358

Omethoate 1.35 0.0072 189
Organochlorine Compounds

Dicofol 44 1.54 29

Benzomate 2248 10.69 | 2.1

Chloropropylate 114 0.53 \ 22
Dinitro and Nitrogen-containing Compounds |

Binapacryl 1.06 1.51 Q.7

Formetanate 0.26 0.056 4.6

Dinobuton 0.091 0.38 0.2
Organofluorine Compound

Nissol - 942 0.66 I 14.3
Organic Sulfurs and Heterocyclic Compounds

Smite 13.1 14.4 09

Propargite 6.81 3941 0.2

Oxythioquinox 1044 5.69 1.8
Organobromine Compound

Bromopropylate 0.59 1.28 0.5
Organotin Compounds

Cyclohexatin — 91.92 —

Azocyclotin 8.67 8.04 11

Fenbutatin-oxide — — —
Carbamates

Oxamyl 117 0.098 11.9

Carbaryl — 0.35 —
Synthetic Pyrethroids

Permethrin 4,42 0.68%x1073 6,500

Decamethrin 2.23 — —

Cypermethrin 0.88 1.41x1073 624

Danitol Q.19 078 % 1073 243

Flucythrinate 6.32 6.03x 1073 1,048

Fenvalerate ’ 417 1.05x 1073 3,971
*¥[.Cqp of T. urticae/LCqy of A. californicus.
ETRADRARESEET REHE -

& £

BB ERE AN 2 EENR 2 ~ RS c TREEANHHRENESEZRRA-F
gl (organophosphates) $HHEMTIUA FHE » HREHIBREOFEME - LG, EEH (LG,
selecitve ratio) £ 193{Z=1,667(% - HE:FEAESE (carbamates) #9 oxamyl EEBHHAH 10.7
1% » BIFIER carbaryl AlEZ123fE DL E o AR 4 EEEH (synthetic pyrethroids) #88
RS, danitol fff o BT flucythrinate 24} » HEkHmHELER LC,, {H%E 0.26mg/ml
Z0.5mg/ml Z/ o BRI A BRI, » SEWE R
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FoBR 6 FRIRBIE — BE R T A L 2R K o I cyclohexatin, fenbutatin-oxide LCsfE##
3 10mg/ml » T formetanate % dinobuton LCs, fERE 0.068mg/ml %k 0.059mg/ml (%
2) ©i8 6 ERIEIE BIEM R R LCs BEBILERE 4 (FLUF - £ZE W bromopropylate,
binapacryl, dinobuton, propargite, oxythioquinox, smite % azocyclotin % 7 f&R £ fE
Wi 2 B 2 HE S B BE 22 2 o A LCoo f@ktﬁﬁ%@l%&:?ﬁﬁ@ﬁ&iﬁﬁﬁﬁiﬁ@ (&3) » TLIEHR
» binapcryl, dinobuton, smite, propargite % bromopropylate Eﬁ;éﬁéﬁﬂz LCy BB/
o AR ER AT A B RS RER Kﬁﬁ’é%iﬁﬁ%%éﬁlﬁ?& °

1 TARI @REEMAL » TAHU RR-HEHERGRGETRAEENRERESE (X

4) ¥ cyclohexatin, fenbutatin-oxide, formetanate Pi{:RRERS o &% formetanate,

4. KEAA RS EREAIR SR

Table 4. Resistant ratio of two strains of twospotted spider mite to acaricides.

LCsy(mg/ml)
Acaricide -Resistant ratio*
TARI TAHU
Dicofol 0.24 133 5.5
Benzomate 1.16 493 43
Chloropropylate 0.21 0.33 18
Binapacryl 0.041 0.22 5.4
Formetanate 0.0062 0.068 | 11
Dinobuton 0.023 0.059 26 -
Nissol 0.71 1.02 1.4
Smite 0.29 20 6.9
Propargite 0.35 2217 6.5
Oxythioquinox 0.58 1.01 1.7
Bromopropylate 0.21 0.26 | 1.2
Cyclohexatin 0.89 >16 l =18
Azocyclotin 0.47 163 , 3.8
Fenbutatin-oxide 0.56 >10 ,‘ >179
i
*LCsp of TAHU strain/LCsp of TARI strain.
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Fig. 1. Development of resistance to formetanate and dinobuton™in two-
spoited spider mites (TARI strain).
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dinobuton {hf&fH MMM » TAHU SR BRI HE A HEBREMTMN - SRR B
EETRS R (B 1) ARIBH T BEERMRE S Y formetanate FEAHIZEYE » ¥ dinobuton RIER 55
TP o RS EM TAHU R & mmag o

ARG ELER| (synthetic pyrethroids) HNEERBEM > KXBAFBREASNE > AR
s EHFRE Z TATREHEREX ™ - Hoyt et al. §HifiH permethrin Ay B fI — BiZE i
BEFEER o EhRRGAERERIERE T fiEW (Typhlodromus occidentalis) 1 & Bl B &
s SRR HIEEN o SUERIEMREEA P o Hb4t o FH fenvalerate th @St BiEMTRITE »
R BTG 10

% 2 8135 3P AR BB ER G » S BT 0 B R L A T R A T SR e
5%31,000f% (decamethrin) (%£2) » HEtWEZETE » KE¥E (danitol) FRE255 K 243(E o
TRFTEF RS EER] R AT ARBIEAE » MR B i —B53E o Permethrin #1 cype-
rmethrin {LE2RERETLL BRI LC;, BN » (BHRE LCs, EEILH3600fZBIMEZ T64(%
o Hall ¥t fenpropanate, fenvalerate #EKINIEW ( Panonychus ulmi (Koch)) %%
HAERER Y o Plummer et al. JEEREAFERIEEMINCEE > BUREREH HEMOEE
o FHEEHIAY dimethoate, omethoate {LEFE#RERN 2 s=P< fl 0=P< W%£R » HEWEHER
WRK (F2) o SRRV — LR SR R AR B vT U {22 ks L RO LERT
B LUB IR ~ BEHREES -

T REE R BRI et}lion, prothoate, dialifor ECHREAVHIEEN: » FE B
RinMEEREZHEEEM ERERRILME (K2 ~£3) - ERBRERE HEWNEEREBEELE
MER DR BEERBRIHRBERZIGRIEH » ROHEWERYTERER @ -

FEFEREES oxamyl LG, EEIAF10.7fF o carbaryl HEZBILAEZI2IEZUE > B
HoBERE A AR - BREREE » [RETREEERRY AERNEEERER » KEMHH
BIRS R » BEHHRIEWE BN » BREEEIME (sublethal effect) ™ » R LIETE
B RERRMNEEXE  FEMEFEBNE (resurgence) HyHE o

BT =S HERE T RIS R R I NI R BEE c RS EEENERZ
T BEILERR EREEERARTE LA -

Cyclohexatin ZEftF & #i I ABT 1A EW » B FHEMEESHRBUESYME - Croft et al.
& cyclohexatin B 1970 FRFEHES » M RELNEEINE » FHNERREAGEH GRS
cyclohexatin HYfEFRERBEE © o HRERSIFEIETERRESFERE cyclohexatin 7
AHEENE U1 o RIMIE —BIEWE cyclohexatin ZRHAMEEE (F4) » BRUESHESE
HAMA R cyclohexatin B in —BGIEW

azocyclotin, cyclohexatin Z{LEEELNEESE] (organotin), azocyclotin kAL
HHHEGEH - TAHU FREREHET 4 GOMEEES » WEREARNYE cyclohexatin YR EH
MR (F4) o

EARERERINE — o HEMEAREAL » ZHEEmRSMES 11.8 (& (¥ formetanate) -
2.5f% (¥ dinobuton) #itk » FH RIS formetanate IEEAEE#MR » MEMEE—
F% o TARI [7%¥% formetanate LCs, 5 0.0062 mg/ml (35 3) FiniiEaEEER50.3
&> RMEHN TAHU FRTEEHE formetanate EEAEHENE » FERELEAS3.62 (=
2) > BTFARKBAET o dinobuton #7855 H T BHIEMIPTEEN: » HHRBFEMME > 7T
VEREAB R ERZ— » BEHEH BB 250 - formetanate BESA7E B RTH - BIEMH &
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IFE9%E s (A EEEHT R T LEBAYIRAa%EH o Croft et al. bl iMEE{EEBIEE formetana-
te NEEBR(L cyclohexatin R EEHHHE © o BRIFEER —~EQREI A HE » BH formetanate
i R IR AR TR ZBETE W o
S B TR R BRI T S A & B 4 R R AT T HOBH 1 i » AT LB R R 283 e % AR

B OTHERF T LM ERRE & o REHTAN R RET) RN AN > FIRSRECE 5
PibkE LR AENRS > TRERBASER © o REEBREAE  ANHKHEEELS
BESE o thAt > RZEE BRSO BRSBTS T HERRR R > TR = SRR EE »
FERBEREESFEREETHRIEREN EBEEFRSEE -

&

a‘j-
AREERFT RN R R R kI 2 B ERE GRS A » B

BE K
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Selectivity of Acaricides to Two-spotted Spider
Mite, Tetranychus urticae Koch and the Predatory
Mite, Amblyseius californicus (McGregor)'

Tze-kann Wu, Shiang-ru Lin and Kang-chen Lo?

Summary

The responses of two-spotted spider mite, Teiranychus wurticae (Koch) and their
predator, Amblyseius californicus: (McGregor) to acaricides tested were different. The
selective ratio between the spider mite and predatory mite was depended on the che-
mical structure of acaricides. Generally, synthetic pyrethroids, organophosphates and
carbamates are more toxic to the predatory mite than to two-spotted spider mite,
and resulted high selective ratios. Other groups of acaricides stated safer to the preda-
tory mite, usually, the LCs, selective ratios were less than 4.

Six acaricides i. e. bromopropylate, binapacryl, dinobuton, propargite, oxythioquinox
and smite showed effective control to the two-spotted spider mite, and less harmful to
the predatory mite, the LCy, selective ratio were less than 1. These acaricides can be
used as agents for the integrated control of mite pests.

Formetanate and dinobuton are the two most effective acaricides that we used in
this treatment for the two-spotted spider mite control. While after 15 and 16 generation
of selections, two-spotted spider mite developed 11.8 and 2.5 folds of resistance to for-
metanate and dinobuton, respectively. Two—spotted spider mite showed ability in rapidly
developing resistance to formetanate, so this acaricide should be carefully used in the
field. '

The chemical structure of azocyclotin is similar to cyhexatin. Field two-spotted sp-
ider mite have showed 3.5 folds of resistance to.the former, although azocyclotin has
not been used in Taiwan before. The insensitivity may due to the cross-resistance
from cyhexatin, since azocyclotin and cyhexatin are very similar in their chemical
structure.
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