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o~ Abstract

This study was carried out to elucidate the effects of adjuvants on physicochemical properties and pest control
efficacy of pesticide spray solution. Spray droplet sizes of pesticide solution decreased by addition of adjuvants
even though its effect varied according to the pesticides. The adhesive effect of pesticides sprayed on target
crops by addition of adjuvants varied according to the properties, the application methods, and the spray volume
of pesticides. Wash-off of the deposited amount of active ingredients of the solution of tricyclazole WP and
fenobucarb EC by simulated rainfall after spraying on rice plants dramatically reduced by adding adjuvants.
The retained amount of active ingredients of the pesticides were 1.5~4.1 times higher than those without
adjuvants when subjected to simulated rainfall 6 hours after spraying. Addition of adjuvants to the propanil
EC spray solution enhanced the control efficacy in barnyard grass, Echinocloa crus-galli Beauv. by 8~30%,
which showed a potential to reduce pesticide use.
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Table 1. Active ingredients and contents of the adjuvants used
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Trade name Active ingredient (content, %) Dilution ratio

Mix power Polyethylene alkylphenyl ether (40) 3,000
Polyethylene alkyl ether (40)

Needs Polyethyl methane sulfonic acid dialkyl dimethy! ammonium (18) 1,000
Polyoxyethylene fatty acid ester (44)

Agrimax 3 Water based mixed alkyl pyrrolidones, surfactants, and water insoluble polymers 1,000

i?if:rmse]d) Blend of alkylaryl polyethoxylate and sodium salt of alkylsulfonated alkylate (60) 2,000

Reference Polyoxy ethylene alkyl aryl ether (10) 2,000

(Jeonchakje) Sodiumligno sulfonate (20)
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Table 2. Physical properties of the adjuvants used
Adiuvant Surface tension®’ Water Water Dilution
! (dyne/cm) solubility dispersibility ratio

Mix power 323 Good Excellent 3,000

Needs 36.5 Good Excellent ’ 1,000

Agrimax 3 36.0 Excellent - 1,000

Reference 321 Excellent - 2,000

(Cover SL)

? Surface tensions were measured by Ring method of DuNouy Tensiometer after dilution to 2,000-fold with 28°C water

Table 3. Spray droplet sizes of the pesticide spray solutions mixed with adjuvants

VMD” of solutions mixed with adjuvant (um)

Material 5

Control MP Ag Cover Needs
Water 144.0 134.7 135.6 137.8 139.7
Chlorothalonil WP 153.9 142.8 137.3 144.9 140.3
Dichlofluanid WP 136.5 133.1 126.3 135.9 140.5
Fenobucarb EC 145.4 135.9 143.1 145.0 141.0
Isoprothiolane EC 140.0 140.2 139.7 139.6 142.0
Phenthoate EC 139.6 143.1 141.4 143.0 144.5
Propanil EC 142.1 139.4 138.8 1359 138.9
Tricyclazole SC 149.7 141.4 1332 139.3 149.9
Tricyclazole WP 138.2 134.1 119.2 130.8 129.5

2 YMD : Volume median diameter

» Mp (Mixpower), Ag (Agrimax 3), Cover SL, Needs were added with dilution ratio of 3,000, 1,000, 2,000, and 1,000 respectively.
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Fig. 1. Deposited amount of the active ingredient in/on rice
plants after spraying of tricyclazole WP solutions mixed with
adjuvants.
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Fig. 2. Effect of adjuvants and rainfastness on the retained
amount of the active ingredient in/on rice plants at different
rainftee intervals after application of tricyclazole WP solutions.
Simulated rainfall was given with intensity of 20 mm/hr for ten
minutes. NR denotes no-rain.
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Fig. 3. Effect of adjuvants and rainfastness on the retained
amount of the active ingredient in/on rice plants at different
rainfree intervals after application of fenobucarb EC solutions.
Simulated rainfall was given with intensity of 20 mmvhr for ten
minutes. NR denotes no-rain.
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Fig. 4. Effect of adjuvants and rainfastness on the retained
amount of the active ingredient in/on rice plants sprayed with
pesticide solutions. Simulated rainfall was given with intensity
of 20 mmvhr for 10 minutes.

Table 4. Efficacy comparison of the diluted solutions of propanil EC mixed with adjuvants on barnyard grass at different rainfree

intervals after spraying

Rainfree Dose of Efficacy of Propanil EC on barnyard grassc) by different adjuvants (%)
intervals” propanil EC” Mixpower Agrimax 3 Cover Non-
(hour) (%) 3,000 1,000 2,000 adjuvant
No-rain 100 98.8a" 98.3a 94.4a 96.5a
80 97.2a 97.4a 93.4a 934a
60 92.4a 96.3a 92.3a 84.6a
1 100 69.5b 88.0¢c 63.3d 72.0bc
80 61.8b 82.4c 33.2d 52.3b
60 45.1¢c 78.9¢ 30.2¢ 31.7b
4 100 69.5b 89.9bc 70.8¢ 59.9¢
80 64.0b 88.0bc 48.3c 52.1b
60 46.2¢ 79.0¢ 34.5¢ 38.4b
6 100 95.9a 94.9ab 88.5b 87.8ab
80 91.2a 92 4ab 84.1b 87.4a
60 78.5b 91.7ab 78.8b 76.1a
8 100 97.0a 96.1a 89.7ab 87.2ab
80 94.8a 95.0ab 82.1b 85.7a
60 82.9ab 89.2b 77.3b 72.5a

? Simulated rainfall was given with intensity of 20 mm/hr for ten minutes.

® Standard dose of Propanil EC was 600 mL/10a, and amount of sprayed solution was 100L/10a.

9 Barnyard grass were seeded on Sep. 12, treated on Sep. 27, and investigated on Oct. 10.

* In a column, means followed by the same letter are not significantly different 5% level by Duncan’s multiple range test.
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Fig. 5. Effect of adjuvants on the efficacy of different contents
of the active ingredients in propanil EC on barnyard grass of
two to three leaf-stage. MP and Ag indicate Mix power and
Agrimax 3.
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Fig. 6. Effect of adjuvants on the efficacy of different contents
of the active ingredients in propanil EC on barnyard grass of
five to six leaf-stage. MP and Ag indicate Mix power and
Agrimax 3.
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Hig. 7. Herbicidal effect of propanil EC solutions mixed with
adjuvant, Agrimax 3 (A) and without adjuvant (B) on bamyard
grass, Ecbinocbloa crus-galli Beauv. 7 days after treatment.
Number of 1, 2, 3, 4, 5, 6 indicates untreated, treated with 50,
70, 80, 90, 100% of standard dose, 120 mL/20L of propanil
EC, respectively. Agrimax 3 was diluted with 1,000-fold.
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Fig. 8. Herbicidal effect of propanil EC solutions mixed with
Agrimax 3 (A), Cover SL (B) and without adjuvant (C) on
barnyard grass, Ecbinocbloa crus-gaili Beauv. 20 days after
treatment. Number of 1, 2, 3, 4, 5, 6 indicates untreated,
treated with 50, 70, 80, 90, 100% of standard dose, 120
mL/20L of propanil EC, respectively.
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