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Abstract

The study involved determination of resistance levels of spider mites to Metasystox, Folidol and
C-8514 using slide dip technique; a field trial of alternative acaricides using an O/P resistant strain.

1. Resistant strains of two-spotted spider mite( Tetranychus wurticae Koch) were collected from
Taegu, Kyungsan, Chunchun, Yesan, Suwon, Osan and Chungju, and kept in the glasshouse
through the experiments. Resistant strains of European red mite (Pamonychus ulmi Koch) were col-
lected from Chungju, Taegu, Yesan, Chunchun, Suwon and Whasung, and Wonju susceptible was
collected. Immediately after collection, tests were applied. All strains except susceptible populations
had regularly been sprayed with Organo-phosphates including Parathion(or Folidol), Metasystox,
Phenkapton and Trithion for more than the ten last years; and Organo-chlorines such as Kelthane
and C-8514 more than five years.

Comparisons of the resistant strains and susceptible strains at the LCg values are as follows:

a. With Metasystox, resistance levels of the Chungju, Taegu, Yesan, Chunchun and Suwon
resistant strains of P. wlmi werc respectively, 96,52,4,3 and 2, times as resistant as the Wonju
susceptible strain.

b. With Folidol, resistance levels of the Chungju, Chunchun, Yesan, Whasung and Suwon strains
of P. ulmi showed respectively, 126, 48, 33, 30 and 6-fold resistance levels over the susceptible
strain.

¢. With C-8514, resistance levels of the Taegu, Suwon, Whasung and Chungju strains of P.
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ulmi were 42, 31, 30 and 20 times greater than the susceptible strain, respectively.

d. With Metasystox, resistance levels of the Taegu, Chunchun, Yesan and Suwon, strains of 7.
urticae were respectively, 32,29,25 and 17 times as resistant as the susceptible strain.

e. With C-8514, resistance levels of the Taegu, Chungju and Kyungsan strains of T. urticae
showed respectively, 59, 29 and 19-fold resistance levels over the Osan strain.

2. Field trials were carried out to assess the toxicities of eleven alternative materials which would
be used for control of O/P resistant strain of Panonychus ulmi.

The acaricide groups represented were 2 Organo-chlorines (Kelthane MF and Prethylen), 1
carbamate (Furadan), 1 nitrophenyl (Morocide), 1 carbonate (Morestan), 1 tin(Plictran), 1 fluorine
(Nissol), 2 mixtures (Fundal and Banmite) and Organo-phosphate (Phenkapton). Of all acaricides
tested Kelthane, Plictran, Fundal and Morestan were the most effective; followed by Banmite,
Furadan, Prethylen and Nissol. Sumite and Morocide were intermediate, but Phenkapton(Organo-
phosphate) was very poor.

In other words, a first application of the above outstanding materials gave very high degrees of
control of O/P resistant population of European red mite for about 7 to 12 days.

However, the results indicate that secondary application would sometimes be necessary. There

was no foliage damage to apple trees by any of the acaricides tested at the concentrations used.
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Table 1. Acaricides used in the study of resistance of mites’
Material Chemical % content G | Al G
and type emical name | of ai. roup |‘ ternative name
Phenkapton 0, 0-diethyl-S-(2, 5-dichlorophenylthio) 20% Organo-
EC. . methyl phosphorodithioate - phosphate
Folidol 0, 0~diethy!l 0-p-nitro-phenyl 46.6% -do- Parathion
E.C. phosphorothioate
Metasystox 0, 0-Dimethyl 0-2(ethylthio) ethyl 25% -do- Methyl
E.C. phosphorothioate demeton
Kelthane 1, 1-bis(chlorophenyl) 42% Organo-chlorine Dicofol
E.C. 2,2, 2-trichloroethanol
C-8514 N-(2-methyl-4-chlorophenyl)~N, 50% -do- Garuegulon
E.C. N-dimethylformamidine
Prethylen N,N-dimethyl-N-(2-methyl-4- 50% -do-
E.C. chlorophenyl-formamidine
Furadan Carboburan(2, 3 dihydro-2, 2-dimethyl-  75% Carbamate
benzofuranyl-methylcarbamate)
Morocide 2—Sec~buthyl—4,6—dinitrophenyl' 50% Dinitrophenyl Hoechst 2874
3, 3-dimethyl acrylate acricid, binapacryl
Morestan 6-methyl quino-xaline-2, 25% Cyclic Bayer-4964
3-dithiolcarbonate carbonate
Plictran Tricycloexyltin hydroxide 50% Tin
W.P.
Nissol N-methyl-N-c-naphthyl 25% Fluorine
E.C. monofluor acetamide
Fundal 1 N-methyl-(3-dimethyl amino methyl- Mixtured K-114
W.P. eneimino phenyl,~carbamate) 30%-N,N-
dimethyl-N’-2-methyl-4-chlorophenyl)
formamidine 60%
Banmite 1,1 bis(chlorophenyl)-2, 2, 2-trichloroe- -do-
E.C. thanol 18% - Dinitro(1~methyl hepthyl)
phenyl crotonate and other nitro(methy!
hepthyl) phenyl 9%
Sumite 2 (2(P. tertial buthyl} phenoxy) 55% Sulfite
E.C. isopropoxy isoprophyl. 2. chloro

ethyl sulfite

of Hate] Had AR

EE| o}

o 4EEe

1. Sl Al Fol W& oA A3y
dipping ¥ o} Q#te] z AFI} do} Fow
3 g

Ae =7 vl AL B, 2

— 1l —

o] 49 ¥EJ gAHdoz
& e AY stglew A FRd dAg 2 3urE
Adazgs 14 3.
Probit analysis o] 9 3}e] 7} Al Z6
FE Hdon LCoXE 3 NFxs 4R (%) =
AZ AEHATE. 71304 8] Metasystox 2 Folidol

HE 3 Aol



P. ulmi indicated by slide dip test.

T. urticae indicated by slide dip test.

Table 2. Summary of concentration-mortality response of several strains of P. wlmi to Metasystox
. . . Equation for probit [ Comparison with
Strain ! LCs in % a.i. Slope(b) regression line(Y) E Wonju(susceptible)
Chungju 0.023 0.72 0.72x+3.30 95.8
Taegu 0.01254 0.91 0.%1x+3.09 52.3
Yesan 0. 00105 0.95 0.95x+2.90 4.4
Chunchun 0. 00065 1.5 1.5x+2.28 2.7
Suwon 0. 00052 0.84 0.84x+3.56 2.2
Wonju 0. 00024 1.25 1.25x+3.29 -
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Fig. 1. Toxicity of Metasystox to several strains of Fig. 2. Toxicity of Metasystox to several strains of

Table 3. Summary of concentration mortality response of several strains of T. urticae to Metasystox

. . . Equation for probit Comparison with
Strain ‘ LCso in %a.i. Slope(b) regression line(Y) susceptible
Taegu 0. 0096 1.74 1.74x++1.56 32.0
Chunchun 0. 0088 0.93 0.93x+3.19 29.3
Yesan 0.0076 0.823 0.823x+3.45 25.3
Suwon 0.0053 1.22 1.22x+42.9 17.3
Susceptible 0. 0003 2.21 2.21x45.23 —

Table 4, Summary of conentration-mortality response of several strains of P. ulmi to Folidol

Strain I LCs in %a.i. Slope (b) 2%‘;:;;?;1 f(i;ng r(()gi; S&?e%?{{)s]zn with
Chungju 0.0378 0.56 0.56x-+3.56 126
Chunchun 0.0143 0.26 0.26x+5.56 47.7
Yesan 0.010 0.99 0.99x+3.02 33.3
Whasung 0.009 0.88 0. 88x-+3.25 30.0
Suwon 0.0018 1.30 1.30x+3.37 6.0
Susceptible 0.0003 2.21 2.21x+5.23 —

— 112 —



%o
mortality

IR

g¥EE8 3

"
s

® -

Il —_ —
0.001 [37) 0.1 1.0 ad

Percent concentration_in active ingredient.

0. 00T

Toxicity of Folidol to several strains of P.
ulmi indicated by slide dip test.

Fig. 3.

mortality obit

E2seB3 2 g g

= &
T

bl — 1 o
(X 0001 0.0 0.1 5 0

Perent concentralion in active ingredient.

Fig. 4. Toxicity of C~8514 to several strains of 7.
urticae indicated by slide dip test.

Table 5. Summary of concentration-mortality resopnse of several strains of T. wrticae to C-8514.

[

LCs in %a.i. ]'

Equation for probit

Comparison with

Strain Slope (b ] regression line (Y) Osan
Taegu 0.083 1.32 1.32x+2. 47 59.3
Chungju 0.0410 1.46 1.46x41.18 29.3
Kyungsan 0.027 1.39 1.39x+3.00 19.3
Osan 0.0014 1.85 1.85x+2.07 —
Table 6. Summary of concentration-mortality response of several strains of P. ulmi to C-8514.
o 7 0 A)—.-— 7 ; L - Eq;xa;io; féf probit Comparison with
Strain LCs in %a.i. ; Slope(h) regression line(Y) chunchun(susceptible)
Taegu 0. 0508 1.02 1.02x+2.24 42.3
Suwon 0.0372 1.35 1.35x+1.53 31.0
Whasung 0. 0367 1.01 1.01x+2.41 30.6
Chungju 0.035 1.14 1.14x+2.10 29.2
Chunchun 0.0012 0.85 0.85x+3.60 -
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Table 7. Population changes in field trials with alternatives for control of O/P resistant strain

of Panonychus ulmi(3 replicates).

* Post-treatment population changes
. Me\;terialz."- No. of mites % density 'Nb;x.of’] d(;oys N104 ‘i?yi%
, . . T mites.. (_iensity,_ mites density.
- Kelthane MF 43% EC_ 1800° " 660 100 23 ~35 . ".128 “.10.7
. Prethylen 50% EC 1000% 193 100 26 54 104 215
Sumite 55% EC 10007 ' 538 100 2 7.9 128 23.9
Furadan 75% WP 1500% T 574 100 - - 30 - 5.0 - 94- 15.7
Morocide 40% EC 1000% 495 100 42 -+ 8.2 . - 105 21.4
Morestan 25% WP 800* 548 100 ©.23 . 4.2 87 15.8
Plictran 50% WP 1800% 559 100 21 3.8 - 71 12.8
Nissol 25% EC 1000* 522 100 31 5.9 96 18.4
Fundal 90% WP 2000% 489 100 21 4.1 80 16.1
Banmite 27% EC 800* 501 100 25 4.9 80 16.1
Phenkapton 18% EC 800* 629 100 1.3 16.7 201 32.6
Control 602 100 933 114.6 778

141.2

X =dilution rate
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