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Solubilizability, foliar wettability and phytotoxicity of nonionic
surfactant-acetone aqueous solutions for the herbicide screening

Ju Hyun Yu, Kwang Yun Cho

Abstract

For studying the role of acetone and surfactant in solution, and selecting the best surfactant

for spray solution in herbicide screening, the solubilizability of 6 nonionic surfactant-acetone aqueous

solutions to 18 herbicide technicals, their foliar wettability and phytotoxicity to soybean and rice

plant were tested and evaluated.

The solubilizability of surfactant-acetone aqueous solutions to herbicide technicals was dependent

on the acetone content of solutions, and was less affected by nonionic surfactant. Foliar wettability
of the surfactant solutions was good to soybean, but only polyoxyethylene lauryl ether HLB 13.6(LE-
13.6) solution showed good wettability to rice plant within the concentration range of no phytotoxicity.
Tween 20(0.1% ), LE-13.6(0.01% ) and polyoxyethylene nonylphenyl ether HLB 16.0(0.01% ) solutions
didn’t induce phytotoxicity to soybean, and most of the surfactant solutions didn’t induce phytotoxicity

to rice plant. There was no surfactant that showed superior emulsifiability to various herbicide techni-
cals, good foliar wettability to plants, and no phytotoxicity, but LE-13.6 was better than others.
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Table 1. Solubility of technical herbicides

tlo

Solubility ~ Solubility  Solubility in
No Herbicides in water  in acetone  acetone-aqueous

(mg)®  (gl)®  solution(g/L)”
1 Pyrazolate 0056 10
2 Chlomethoxyfen 03 200g/kg Q0
3 Pendimethalin 03 soluble 10
4 Bifenox 035 400g/kg {10
5 Oxadiazon 038 600 {10
6 Trifluralin 10 400 190
7  Fluazifop-butyl 10  miscible 10
8 Butachlor 23 miscible 10
9 Piperophos 25 soluble 10
10 Atrazine 30 10
11 Thiobencarh 30 1,000 10
12 Prometryn 3 240 10
13 Methabenthiawon 5 116 (10
14 Propani 130 1700 510
15 Alachlor A2 soluble (10
16 Metolachlor 530 miscible )10
17 MCPA 8% miscible )10
18 Metribuzin 1050 80ghkg »10

a) Solubility at 20~27T*%%
b) acetone content . 20%
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Table 2. Solubility of technical herbicides in nonionic surfactant-acetone aqueous solution(20%)

Without Tween 20 LE-136 LE-168 SP-13.0 NP-133 NP-160

No Herbicide name Surfactant 0.1% 001% 0.01% 001% 0.01% 001%

TBT® SB” TBT SLB TBT SLB TBT SLB TBT SLB TBT SLB TBT SLB
1 Pyrazolate %0 C 86 € 103 C 976 C %3 C W C 95 A
2 Chlomethoxyfen M C 92 € 11 C % C %6 C 1036 C 1008 C
3 Pendimethalin 239 A 59 A 1021 B 1010 B 1,029 B 140 B 1001 B
4  Bifenox 90 A 641 C 1039 C 1002 ¢C %9 C 1008 C 9l B
5  QOxadianon 1250 C 64 C 1202 C 129 C 118 C 1150 C 118 C
6  Trifluralin g3 C 62 B 132 B 1289 B L1199 B 1277 B 133 B
7 Fluazifop-butyl 1208 A 33 A 1031 A 104 A 1030 A %0 A 1060 A
8  Butachlor 1186 A 63 A 1091 A 1040 A 1089 A L163 A 1225 A
9 Piperophos 1400 B 650 A 1115 A 1337 B 1238 A 138 A 1368 A
10 Atrazine L C 1368 C € 1247 C 150 C 470 € 1200 C
11 Thiobencarb 1193 B 57 A 1149 A 112 A 1095 A 111 A 1128 A
12 Prometryn 166 C b C 42 B 0 C 49 C 10 C 4 C
13 Methabenthiazuron 2% A 6 A 24 A 10 A 28 B 11 A 0 A
14 Propanil 0 A 0 A 280 A 1 A 201 A 121 A 2 A
15 Alachlor 47 A 158 A 200 A 6 A % A % A 2 A
16 Metolachlor 0 A 0 A 6 A 0 A 0 A 0 A 0 A
17 MCPA 0 A 0 A 20 A 1 A 40 A 1 A 1 A
18 Metribuzin 0 A 0 A 4 A 0 A 0 A 0 A 0 A

a) turbidity(unit:NTU)
b) solubility A :
B

C . large amount of supernatant or precipitant.
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solubilized, or no supernatant and precipitant.
. negligible amount of supernatant or precipitant.
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Table 3. Foliar wettability and phytotoxicity of nonionic surfactant-acetone aqueous solutions

(acetone 20%)

e .

. Surfactant Concentration Wettability® Phytotoxicity( % )
(%) Soybean Rice Soybean Rice

1 Tween 20 0.10 B C 0 0
2 LE-13.6 0.01 B B 0 0
3 LE-13.6 0.05 B A 20 0
4 LE-13.6 0.10 B A 25 0
5 NP-16.0 0.01 B C 0
6 NP-16.0 0.05 B C 3 0
7 NP-16.0 0.10 B B 6 0
8 Tween 20+ LE-13.6 0.10+0.01 B A 10 0
9 NP-16.0+LE-13.6 0.01+0.01 B A 6 5

a) foliar wettability : A 100%, B above 90%, C below 50%
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