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Table 1. Toxicity of mixture of 2% abamectin E.C. and 18.6% triforine E.C. against 7. urticae on rose

x}&

plants
Time after treatment (hr)
Code' 24 48 72
No. mite Mortality No. mite Mortality No. mite Mortality

% % %
A Sa 93.8 4a’ 95.0 3a 96.3
B 16b 80.0 14b 82.5 Ta 91.3
C 2a 97.5 2a 97.5 la 98.8
D 14b 82.5 13b 83.8 6a 92.5
E 44c 45.0 43c 46.3 38b 52.5
F 79d 1.3 79d 1.3 78c 2.5

' A: 2% abamectin E.C. 2,000x + 18.6% triforine E.C. 1,000x
B: 2% abamectin E.C. 2,000x
C: 2% abamectin E.C. 1,000x+ 18.6% triforine E.C. 1,000x
D: 2% abamectin E.C. 1,000x
E: 18.6% triforine E.C. 1,000x
F: CK
2 Means in the same column followed by the same letter are not significantly different at @ =0.05 by Duncan's MRT.
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Table 2. Toxicity of mixture of 2.8% bifenthrin E.C. and 18.6% triforine E.C. against 7. urticae on rose

plants
Time after treatment (hr)
Code' 24 48 72
No. mite Mortality No. mite Mortality No. mite Mortality

% % %
A S51a 57.5 492 59.2 49a 59.2
B 87c 27.5 78b 35.0 70ab 41.7
C 65ab 45.8 56ab 533 52a 56.7
D 96cd 20.0 77b 35.8 75b 37.5
E 76bc 36.7 57ab 52.5 54a 55.0
F 115d 4.2 115¢ 4.2 114c 5.0

"' A: 2.8% bifenthrin E.C. 1,000x + 18.6% triforine E.C. 1,000x
B: 2.8% bifenthrin E.C. 1,000x
C: 2.8% bifenthrin E.C. 2,000x + 18.6% triforine E.C. 1,000x
D: 2.8% bifenthrin E.C. 2,000x
E: 18.6% triforine E.C. 1,000x
F: CK

% See Table 1.
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Table 3. Toxicity of mixture of 25% bromopropylate E.C. and 18.6% triforine E.C. against 7. urticae on
rose plants

Time after treatment (hr)

Code' 24 48 72
No. mite Mortality No. mite Mortality No. mite Mortality

% % %
A 242 70.0 23a 71.3 20a 75.0
B 27a 66.3 26ab 67.5 26a 67.5
C 27a 66.3 25ab 68.8 23a 71.3
D 28a 65.0 25ab 68.8 25a 68.8
E 36a 55.0 36ab 55.0 3la 61.3
F 45ab 43.8 39ab 513 29a 63.8
G 44ab 45.0 43b 46.3 38a 52.5
H 79b 1.3 79¢c 1.3 78b 2.5

! A: 25% bromopropylate E.C. 250x + 18.6% triforine E.C. 1,000x
B: 25% bromopropylate E.C. 250x
C: 25% bromopropylate E.C. 500x+ 18.6% triforine E.C. 1,000x
D: 25% bromopropylate E.C. 500x
E: 25% bromopropylate E.C. 1,000x 4- 18.6% triforine E.C. 1,000x
F: 25% bromopropylate E.C. 1,000x
G: 18.6% triforine E.C. 1,000x
H: CK

% See Table 1.
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Table 4. Toxicity of mixture of 25% oxythioquinex W.P. and 18.6% triforine E.C. against 7. urticae on
rose plants

Time after treatment (hr)

Code' 24 48 72
No. mite Mortality No. mite Mortality No. mite Mortality

% % %
A 37b' 53.8 34b 57.5 31b 61.3
B 52b 35.0 48b 40.0 44b 45.0
C 13a 83.8 12a 85.0 12a 85.0
D 38b 52.5 37b 53.8 37b 53.8
E 44b 45.0 43b 46.3 38b 52.5
F 79¢ 1.3 79¢ 1.3 78¢c 2.5

' A: 25% oxythioquinox W.P. 500x+ 18.6% triforine E.C. 1,000x
B: 25% oxythioquinox W.P. 500x
C: 25% oxythioquinox W.P. 250x +-18.6% triforine E.C. 1,000x
D: 25% oxythioquinox W.P. 250x
E: 18.6% triforine E.C. 1,000x
F: CK

% See Table 1.
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Table 5. Toxicity of mixture of 10% fenpropathrin E.C. and 18.6% triforine E.C. against 7. urticae on
rose plants

Time after treatment (hr)

Code' 24 48 72
No. mite Mortality No. mite Mortality No. mite Mortality

% % %
A 43b° 46.3 34bc 57.5 27ab 66.3
B 43b 46.3 38bc 52.5 31ab 61.3
C 17a 78.8 16a 80.0 14a 82.5
D 31ab 61.3 24ab 70.0 22ab 72.5
E 44b 45.0 43c 46.3 38b 52.5
F 79c 1.3 79d 1.3 78¢c 2.5

' A: 10% fenpropathrin E.C. 1,000x + 18.6% triforine E.C. 1,000x
B: 10% fenpropathrin E.C. 1,000x
C: 10% fenpropathrin E.C. 2,000x +- 18.6% triforine E.C. 1,000x
D: 10% fenpropathrin E.C. 2,000x
E: 18.6% triforine E.C. 1,000x
F: CK

% See Table 1.
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Table 6. Toxicity of mixture of 25% MNFA E.C. and 18.6% triforine E.C. against 7. urticae on rose

plants
Time after treatment (hr)
Code' 24 48 72
No. mite Mortality No. mite Mortality No. mite Mortality

% % %
A 64a’ 46.7 57a 52.5 55a 54.2
B 88ab 26.7 67a 44.2 67a 44.2
C 66a 45.0 S51a 57.5 S5la 57.5
D 91b 24.2 70a 41.7 67a 44.2
E 76ab 36.7 57a 52.5 54a 55.0
F 115¢ 4.2 115b 4.2 114b 5.0

"' A: 25% MNFA E.C. 1,000x + 18.6% triforine E.C. 1,000x
B: 25% MNFA E.C. 1,000x
C: 25% MNFA E.C. 2,000x + 18.6% triforine E.C. 1,000x
D: 25% MNFA E.C. 2,000x
E: 18.6% triforine E.C. 1,000x
F: CK

% See Table 1.
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Table 7. Toxicity of mixture of 68.1% propargite E. C and 18.6% triforine E.C. against 7. urticae on rose

Mﬁ—v

plants
Time after treatment (hr)
Code' 24 48 72
No. mite Mortality No. mite Mortality No. mite Mortality

% % %
A 51a’ 57.5 47a 60.8 47ab 60.8
B 78b 35.0 49a 59.2 43a 64.2
C 78b 35.0 69a 42.5 61ab 49.2
D 88b 26.7 69a 42.5 67b 44.2
E 76b 36.7 57a 52.5 54ab 55.0
F 115¢ 4.2 115b 4.2 114c 5.0

" A: 68.1% propargite E.C. 1,000x + 18.6% triforine E.C. 1,000x
B: 68.1% propargite E.C. 1,000x
C: 68.1% propargite E.C. 2,000x + 18.6% triforine E.C. 1,000x
D: 68.1% propargite E.C. 2,000x
E: 18.6% triforine E.C. 1,000x
F: CK

% See Table 1.
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Table 1. Toxicity of mixture of 20% benzomate E.C. and 18.6% triforine E.C. against 7. urticae on rose

plants
Time after treatment (hr)
Code' 24 48 72
No. mite Mortality No. mite Mortality No. mite Mortality

% % %
A 432 46.3 42a 47.5 41a 48.8
B 50a 37.5 47a 41.3 41a 48.8
C 45a 43.8 40a 50.0 37a 53.8
D 44a 45.0 36a 55.0 33a 58.8
E 44a 45.0 43a 46.3 38a 52.5
F 79b 1.3 79b 1.3 78b 2.5

"' A: 20% benzomate E.C. 1,500x + 18.6% triforine E.C. 1,000x
B: 20% benzomate E.C. 1,500x
C: 20% benzomate E.C. 1,000x + 18.6% triforine E.C. 1,000x
D: 20% benzomate E.C. 1,000x
E: 18.6% triforine E.C. 1,000x
F: CK

% See Table 1.
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Table 9. Tox101ty of mixtures of some pesticides against the nymphs and adults of 7. urticae on rose plants
in the field (No. mites/30 leaves)

No. of 7 day after 1st 7 day after 2nd 14 day after 2nd 21 day after 2nd
’ } application application application application
Code’  mites
prespray NO.. of  Control NQ. of  Control NO.. of  Control NO.. of  Control
mites (%) mites (%) mites (%) mites (%)
1 46.5 1.3 99.1 9.3 97.4 7.3 93.4 353 95.3
2 62.5 48.0 75.4 63.3 86.8 38.0 74.4 574.0 43.0
3 36.0 17.3 84.6 72.7 73.7 29.3 65.7 146.7 74.7
4 85.0 30.0 88.7 144.0 77.9 254.0 0.0 353.3 74.2
5 36.0 76.7 31.8 201.3 27.2 192.0 63.2 592.7 0.0
6 89.0 278.0 — 683.3 — 211.3 — 1434.0 —

!'1: 2% abamectin E.C. 2,000x + 18.6% triforine E.C. 1,000x
2: 25% bromopropylate E.C. 500x + 18.6% triforine E.C. 1,000x
3: 68.1% propargite E.C. 1,000x -+ 18.6% triforine E.C. 1,000x
4: 10% fenpropathrin E.C. 500x + 18.6% triforine E.C. 1,000x
5: 18.6% triforine E.C. 1,000x
6: CK
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Table 10. Tox1c1ty of mixtures of some pesticides against the nymphs and adults of 7. urticae on rose
plants in the field (No.mites/30 leaves)

No. of 7 day after 1st 7 day after 2nd 14 day after 2nd 21 day after 2nd
1 . application application application application
Code mites
prespray 9. of  Control Nq. of  Control NO.' of  Control NO.' of  Control
mites (%) mites (%) mites (%) mites (%)
1 16.0 0.0 100.0 0.7 98.1 0.0 100.0 0.0 100.0
2 8.0 2.0 83.0 53 70.9 20.0 0.0 96.0 21.6
3 24.0 2.0 94.3 16.0 70.7 3.3 91.3 8.7 97.6
4 56.0 2.7 96.7 7.3 94.3 20.0 77.4 60.0 93.0
5 16.0 13.3 43.5 28.0 232 21.3 15.9 90.1 63.2
6 24.0 353 — 54.7 — 38.0 367.3 —

'1: 2% abamectin E.C. 2,000x + 18.6% triforine E.C. 1,000x
2: 25% bromopropylate E.C. 500x + 18.6%t riforine E.C. 1,000x
3: 68.1% propargite E.C. 1,000x -+ 18.6% triforine E.C. 1,000x
4: 10% fenpropathrin E.C. 500x + 18.6% triforine E.C. 1,000x
5: 18.6% triforine E.C. 1,000x
6: CK
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Table 11. Toxicity of mixtures of some pesticides against the nymphs and adults of T. urticae on rose
plants in the field (No.eggs/30 leaves)

No. of 7 day after 1st 7 day after 2nd 14 day after 2nd 21 day after 2nd
Code'  mites application application application application
prespray No.of Control No.of Control No.of Control No.of Control
eggs (%) eggs () eggs (%) eggs (%)
1 224.0 72.7 90.5 82.0 92.7 20.0 95.6 208.7 94.1
2 128.0 474.6 0.0 292.7 54.2 396.7 0.0  2,486.7 0.0
3 160.0 340.7 37.7 250.0 68.7 112.7 64.9 560.0 77.8
4 512.0 297.3 83.0 296.7 88.4 651.3 36.7 1,138.7 85.9
5 160.0 583.3 0.0 737.3 7.6 801.3 0.0 2,242.0 11.2
6 336.0 1,148.0 — 1,676.0  — 674.7 5,301.3 —

!'1: 2% abamectin E.C. 2,000x + 18.6% triforine E.C. 1,000x
2: 25% bromopropylate E.C. 500x + 18.6% triforine E.C. 1,000x
3: 68.1% propargite E.C. 1,000x -+ 18.6% triforine E.C. 1,000x
4: 10% fenpropathrin E.C. 500x 4 18.6% triforine E.C. 1,000x
5: 18.6% triforine E.C. 1,000x
6: CK
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Toxicity of Mixtures of Several Miticides with
Fungicide Triforine against the Two-Spotted
Spider Mite on Roses'

Wen-Jer Wang and Ta-Shiu Liu®

ABSTRACT

A laboratory study was carried out to determine the toxicity of eight miticides
singly or in combination with fungicide triforine against the two-spotted spider mite,
Tetranychus urticae Koch, on rose plants. The results showed that mixtures of
abamectin (2% E.C.), bifenthrin (2.8% E.C.), oxythiquinox (25% W.P.), fenpropa-thrin
(10% E.C.) and MNFA (25% E.C.)and triforine (18.6% E.C.), all at 1,000-fold dilution,
were more toxic to the spider mites than the miticides applied singly. Benzomate (20%
E.C.) and propargite (68.1% E.C.) at higher concentration, and bromopropylate (25%
E.C.) at lower concentration were more effective when used singly than when used in
combination with triforine. Subsequently four combinations of miticides with triforine
were chosen for field test on their effectiveness for the control of the two-spotted spider
mites on rose plants. Abamectin (2,000x) mixed with triforine (1,000x) were the best
and gave 95% control of adults, nymphs, larvae and eggs of this spider mite.
Fenpropathrin (1,000x) and triforine (1,000x) gave larger than 77.9% control.
Bromopropylste (500x) and propargite (1,000x) mixed with triforine (1,000x) gave
>70.7% control of adults, nymphs and larvae with less effect against the eggs. The
control effect of mixtures of these miticides (except abamectin) and triforine lasted only
up to 7 days after the second application; effectiveness decreased and was unstable after

14 days of the second application.

Key words: two-spotted spidermite, mixtures of pesticides, toxicity.
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