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Phytotoxicity Test of Fungicide by using Ultra Low Volume Sprayer
in a Greenhouse
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Abstract In order to test the phytotoxicity of the fungicides under conditions similar to those of treating
the fungicides using a drone, a phytotoxicity test method of the fungicides in a greenhouse was established
by using an ultra low volume (ULV) sprayer. After diluting three kinds of fungicides such as cyazofamid,
picarbutrazox, ametoctradin + dimethomorph, which are used to control cabbage and fungal disease, by 16
and 8 folds, 8 crops, including cucumbers, peppers, lettuce, corn, cabbages, beans, leeks, and perilla, were
sprayed for 5.5 sec by using a ULV sprayer installed 2 m above ground. The phytotoxicity was examined
daily until 14 days later, but no phytotoxicity occurred. When the mixture of ametoctradin and dimethomorph
was treated on cucumber leaves, the effects of the dosage of the mixture and the temperature of cucumber
storage after treatment on the phytotoxicity were investigated. When the mixture diluted by 8 fold was treated
with 49.5 and 55.0 seconds on the first leaf of cucumber, the leaves began to shrink after 6 and 4 days,
respectively. The leaves sprayed with the mixture for 49.5 seconds were stored at 35°C. After 4 days, the
leaves became brownish. As showing this study, when using the ULV sprayer in the greenhouse for
examining the phytotoxicity, fungicides should be sprayed for 5.5 seconds at a height of 2 m. At this time,
the spray period and the temperature after the experiment were found to affect the phytotoxicity oo the leaves

of cucumber.
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Table 1. Fungicides for using in this experiment
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Table 2. Specification of ultra low volume sprayer

Specification ULV sprayer FOGs
Size 470%240%200 mm
Weight 3.0kg
Capacity of tank 1.5L
Cord length 10m
Nozzle size 1.5~3.0 ¢
Ventilation hole size 10 @
Amount of injection ~0.2 L/min

Length of injection horizontal 2~7 m
Ventilation motor
Used power AC 220V, 50~60 Hz
Power consumption 560 W
Number of rotation 25,600 RPM
Durability 360 hrs

Fungicide Active ingredient (%) and Formulation Dilution fold used in this study
Cyazofamid 10, SC¥ 8,16
Picarbutrazox 10, SC 8,16
Ametoctradin + Dimethomorph 27+20, SC 8,16

9SC was used as an abbreviation for suspension concentrate.
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Fig. 1. Placement of water sensitive paper to investigate the
drop dispersion of fungicide particles in a greenhouse.
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Fig. 2. Investigation of dropping range of fungicide particles. Water sensitive papers were placed at 10 cm intervals to examine the
dropping range of the fungicide solution particles in a greenhouse (A). Distribution of fungicide solution particles dropped on the

water sensitive paper at each location (B).

Table 3. Determination of the time taking to treat the spray volume of fungicide sprayed in the field with unmanned aerial vehicle

Funeicides Dilution  Spray volume for one minute Spray volume for one second Spray period
& fold (mL/min)” (mL/s)” (s)?
Cyazofamid 8 14.00 0.23 5.38
16 15.33 0.26 491
Picarbutrazox 8 13.67 0.23 5.51
16 15.00 0.25 5.02
i ) 8 14.00 0.23 5.38
Ametoctradin + Dimethomorph
16 15.33 0.26 491

 The spray volume applied for 1 minute with a ULV sprayer was measured.
® Spray volume for 1 second was calculated with a volume sprayed for one minute with ULV sprayer.
© The time required for spraying 1.256 ml of each fungicide solution was calculated on the area where the particles of fungicide solution

dropped to an index of 5 or more.
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Fig. 3. Droplet distribution according to spray height.
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Table 4. Phytotoxicity of the mixture” of ametoctradin and dimethomorph according to spray period

Dilution fold Spray period Days of exposure

(times) (s) 2 4 6 8 10 12

8 44.0 D - - - - -

49.5 - - + + + +
55.0 - + ++ ++ ++ ++

16 44.0 - - - - - -

49.5 - - - - - -
55.0 - - + ++ ++ ++

9 The fungicide suspension of the mixture was prepared by diluting 8 times.
® Phytotoxic symptom : - none, + slight, ++ severe.

Table 5. Percentage of phytotoxicity in cucumber leaves treated with the mixture of ametoctradin and dimethomorph® and stored at
35°C over time

L. . Storage period (days)
Application period (sec) 1 5 3 2 5
5.5 0.0 0.0 0.0 0.0 a 2.2 a
16.5 0.0 0.0 0.0 0.0 a 4.6 ab
27.5 0.0 0.0 0.0 0.0 a 16.9 b
385 0.0 0.0 0.0 0.0 a 12.9 ab
49.5 0.0 0.0 0.0 16.99 b 100.0 c

» The fungicide, as the mixture of ametoctradin and dimethomorph, was treated by an ultra low volume sprayer for each indicated spray
period, after diluting it by 60 folds.

% No phytotoxicity.

9The number means the rate of phytotoxicity. It was obtained by investigating browning area per a leaf.

9 The means followed by the same letter in the same column are not significantly different P<0.01 by Duncan’s multiple range test.

TS BESIA, 64 ST ool BAIRl] ofsl = AFsA 2T dart Ao
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Fig. 4. Phytotoxicity in cucumber leaves treated with the mixture of ametoctradin and dimethomorph and stored at 35°C. The mixture
was diluted by 16 folds and treated on the first leaf of cucumber by using a ultra low volume sprayer.
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