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Factors Influencing the Foliar Uptake of Dimethomorph into Cucumber
Induced by Fatty Alcohol Ethoxylate

Ju Hyun Yu*

Chemical Biotechnology Research Center, Korea Research Institute of Chemical Technology, Daejon 305-600,
Korea

In order to find the best compositions of the dimethomorph formulation containing fatty alcohol ethoxylate
surfactants as an activator adjuvant and recommend the good management way of the formulations to allow
an intended uptake rate, factors affecting foliar uptake of active ingredients into cucumber were investigated
and compared each other. Among tested, the most important factors were air temperature in which plants were
located after spraying of aqueous formulations containing activator adjuvant, and deposit of wax on the leaf
surface of cucumber. Dimethomorph uptake was found to be increased by sunlight. When aqueous formulations
had long-polyethoxylated fatty alcohol surfactants, the relative humidity of the room in which the plants were
located after spraying with the formulations did not severely influence the foliar uptake. Maintaining a mild
temperature and avoiding too strong sunlight after spraying with dimethomorph formulations were found to

be resonable management strategies.
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Table 1. Materials tested with aqueous formulation of dimethomorph

Chemicals Code Mean molar EO content
Polyoxyethylene monododecyl ether LE 5, 20
Polyoxyethylene monohexadecyl ether CE 12
Polyoxyethylene monooctadecyl ether SE 14
Polyoxyethylene mono-9-octadecenyl ether OE 6, 7
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Fig. 1. Effect of temperature on foliar uptake of dimethomorph
into cucumber plant 11 h after spraying of aqueous acetone
solution containing 250 mgAIl/L, surfactant 250 mg/L, and
acetone 20%. Temperatures and relative humidities were as
follows; 18.0+0.5°C/RH 78-85%, 21.7+0.5°C/RH 71-83%, and
26.5+0.5°C/RH 76-86%.
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Fig. 2. Effect of relative humidity of growth chamber and
surfactant on foliar uptake of dimethomorph into cucumber
plant A) 48 h after spraying of aqueous acetone solution
containing 250 mgAl/L, surfactant 500 mg/L, and acetone 20%
(Temp. 24-25°C, RH 51-60% and 80-85%), B) 24 h after
spraying of aqueous WP suspension containing 62.5 mgAI/L,
surfactant 500 mg/L (Temp. 24-25°C, RH 58-59% and 78-80%).
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Fig. 3. Influence of light intensity on foliar uptake of dimetho-
morph nto cucumber plant 24 h after spraying of aqueous
acetone solution containing 250 mgAl/L, surfactant 500 mg/L,
and acetone 20%.
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Table 2. Effect of sunlight on the isomer composition of dimethomorph deposit on glass plate 24 h after dropwise applications (100
ul) of aqueous acetone solution and aqueous WP suspension, respectively

Peak area of 1someric dimethomorpha), AU (%)

Formulation of dimethomorph

At the dark room

Under the sunlight

E-Isomer Z-Isomer E-Isomer Z-Isomer
Agueous WP suspension 39,090+3,369 535,692+4,694 53,847£2,972 58,485+1,309
(40.8) (59.2) (47.9) (52.1)
Aqueous acetone solution 51,596+570 78,337%559 33701+1,596 91,321+1,462
@41.1) (58.9) (27.5) (72.5)

? Results of HPLC analysis
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Table 3. Wax deposit on leaf surface of cucumber grown up
under different light conditions

Light Surface wax (ug/cmz)
condition Replications Average
Normal 27.1, 33.5, 26.8, 28.5, 257  28.3+3.1

Shaded (70%)  20.1, 22.9, 21.5, 17.6, 18.0  20.0+2.3

—~ 100
X e wax 20.0 ug/em’
@ o wax 28.3 ug/cm’
8 75 . regression
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Fig. 4. Influence of epicuticular wax deposit on foliar uptake
of dimethomorph into cucumber plant 48 h after spraying of
aqueous acetone solution containing 250 mgAl/L, OE-6 125-500
mg/L, and acetone 20% (Temp. 21-22°C, RH 85-95%).
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Fig. 5. Foliar uptake of dimethomorph into cucumber plant
depending on the cultivar of cucumber 48 h after spraying of
aqueous acetone solution containing 250 mgAl/L, surfactant
500 mg/L, and acetone 20% (Temp.21-26°C, RH 62-82%).
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