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In order to elucidate the relationship between the rainfastness of fungicides and their water
solubilities, the fungicide residues on the leaf surface of hot pepper was assessed and compared
after the drop-wise applications of fungicide solutions on leaf surface followed by artificial raining.
As the raining was progressed after application of aqueous acetone solution of fungicides, the
residue levels of fungicides were drop rapid at the early stage of raining, but the decreasing rates
of residue level were slowed down thereafter. The initial rainfastness was reversely proportional to
the water solubilities of the fungicides. Whole amount of dimethomorph residue, which water
solubility is 18 mg/L, was washed off by 2.5 mm of raining, Although WP formulations of fungicides
showed remarkable decreases of rainfastness compared to the aqueous acetone formulations, the
fungicides having low water solubility showed better rainfastness. Chlorothalonil and mepanipyrim
suspension concentrates was better in rainfastness than their WP formulation, and the rainfastness
of mepanipyrim suspension was reversely proportional to the median diameter of suspension
particles in the range of 1 to 4 um. In brief, the rainfastness of 5 fungicides tested on the pepper
leaf was, in the early stage of raining, closely related to water solubility. But, as the raining is
progressed, the effect of the unknown factor, which is related with the particle size of fungicides,
becomes serious.
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Table 1. Physical properties of fungicides used in the study

Physical properties
Pesticide
Molecular weight Water solubility (mg/L) Vapor pressure (mPa)
Dithianon 296.3 0.14 2.7x10°
Chlorothalonil 265.9 0.81 0.076
Fluazinam 465.1 1.7 1.5
Mepanipyrim 2233 3.1 2.3x10?
Dimethomorph 3879 18 E-isomer 9.7x10™, Z-isomer 1.0x107
Table 2. Operating parameters of HPLC for fungicide analysis
Fungicides
Parameters
Dithianon Chlorothalonil Fluazinam Mepanipyrim Dimethomorph
‘Wavelength (nm) 330 230 347 273 243
Mobile phase (v:v)? 45:55 48 :52 41:59 55:45 42:58
Flow rate (mL/min) 2.0 1.5 1.5 1.5 1.5
Injection volume (uL) 20 20 20 20 20
Retention time (min) 16.0 11.5 13.0 7.8 8.7,10.0
Column Nova-pak® C18, 3.9x300 mm, XTerra™ C18, 4.6x250 mm
Instruments Waters 717 Autosampler, Waters 2487 Detector

“Mobile phase programming: 80% acetonitrile aqueous solution after retention time of active ingredient.

Table 3. Recovery of fungicide from pepper leaves by washing with aqueous acetonitrile solution after drop-wise application of aqueous

acetone solution containing fungicide 200 mg/L

Aqueous acetonitrile

Fungicide recovery (%)

(%) Dithianon Chlorothalonil Fluazinam Mepanipyrim Dimethomorph

30 - - - - 100.3£3.1

40 - - 98.0+1.3 99.7+2.6 -

50 96.5£3.2 98.1£3.6 99.8+2.8 100.2+2.4 -

60 99.4+1.2 99.0+2.2 100.2+1.4 - -

70 100.2+1.1 100.1+1.1 - - -
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Fig. 1. Influence of time interval between fungicide applications
and artificial raining on active ingredient remaining on leaf
surface. The fungicides were applied by droplets of aqueous acetone
solution containing 200 mg/L. of dithianon and fluazinam, respectively.

100
o]
£
£~
TR 80
g —e— Dithianon
© g 60 —~O— Chlorothalonil
o35 —w— Fluazinam
T ®
2%
g’g 40
g 8 -~ Mepanipyrim
b3 20 —a— Dimethomorph
<
0 . .
0 5 10 15 20

Artificial raining (mm)

Fig. 2. Rainfastness of fungicides after drop-wise application of
aqueous solutions containing technical fungicides 200 mg/L and
acetone 30-50%.

Aol A3l gk I3 o FH BFFo| A9 oA
BAAE Fo AZF Aol w2 9 ol uA A
B & QI (Fig. 1). =3 fluaziname Y35 Yol AR @
T 24M7b0] el (A7l A AlEe} A 2o

<.
&5 HoFolA ol o)t Adlo] H¥ Ao PGS v
9 Ao® yehgth
OME RN I Yo FAHY E© stA Foke 2
3ol ST wt a5 o 39 gl e &
&3] szt Al7ko] ARTFE 1 A vt w3E
ThFig. 2). T3 9 ¥ AFe Zasne 5o £8dx
7t S7HESEE dAAEA wEA FES =7 03 mgled
dithianon> 20 mm 7% & FAH ] 90.9%7} Fol A
ARE, 88 =7F 18 mg/L?] dimethomorph= 2.5 mme] 733
T FEAE BE7F AHE Ao eyt

Zy ool uEY B FRY wok] pEseg dn
SFaL SigmaFlot 8.0& AME-Sted Zh Q1g7hs-ollr] 2)413)72)
< AEAUE W 95% NIFEAN dAAA ASE)7H
0.984(74F-% 2.5mm), 0.997(73%-%F 5.0mm), 0.989(7$-%

)
24

120
-~e— 2.5 mm raining
2 100 —o— 5.0 mm raining
c —v»— 10.0 mm raining
TR —v— 20.0 mm raining
g o 80 Plot 1 Regr
=8
=
85 60
ko)
® 5
22 40
c
2°
B 20
<
0 . : :
0 1 2 3

Water solubility (mg/L)

Fig. 3. Correlation analysis between ai remaining on leaf surface
after artificial raining and water solubility of fungicides which
were applied by droplets of aqueous solutions containing technical
fungicides 200 mg/L and acetone 30-50%.
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Fig. 4. Influence of ai concentration in aqueous acetone solution of
fungicide on rainfastness of fungicide by 10 mm of artificial
raining after drop-wise application of fungicidal solution.
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