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Change of Epicuticular Waxes by Formulation
of Fungicides in ‘Campbell Eardy’ Grapes

Kyoung-Hee Shin and Hee-Seung Park’

Department of Applied Plant Science, Chung-Ang University, Anseong 456-765, Korea

Abstract. This study was conducted to investigate the influence of formulation of fungicides on epicuticular
waxes in ‘Campbell Early’ grapes. Non-bagged and bagged berries were treated with wettable powder, suspension
concentrate and emulsifiable concentrate 15 days after full bloom (DAFB) and 48 DAFB (veraison), respectively.
Fruit skin was observed by naked eye and scanning electron microscope (SEM) at harvest. Remarkable white
blots were observed on the berries treated 48 DAFB in the order of wettable powder, suspension concentrate,
and emulsifiable concentrate. The observation by SEM showed all formulations of fungicides damaged the
ultra-structure of epicuticular waxes; also, an unknown substance was observed on treatment with wettable
powder and suspension concentrate. Moreover epicuticular wax appeared to be melting on the grapes treated
with emulsifiable concentrate. Also, non-bagged grapes showed serious contamination of epicuticular wax
by some unknown substance, but bagged grapes had only fungicides’ traces.
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Fig. 1. Effect of formulation of fungicides on the surface of berries in ‘Campbell early’ grape 15 days after full bloom (DAFB)
in 2008. Top, non-bagged rain shelter cultivation; bottom, bagged rain shelter cultivation; A and D, berry treated with wettable
powder; B and E, berry treated with suspension concentrate; C and F, berry treated with emulsifiable concentrate. Arrows represent

some blots by fungicides’ traces.
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Fig. 2. Scanning electron micrograph of the epicuticular waxes treated with fungicides 15 DAFB in ‘Campbell Early’ grape in 2008.
Left, non-bagged rain shelter cultivation; right, bagged rain shelter cultivation; A and D, berry treated with wettable powder; B
and E, berry treated with suspension concentrate; C and F, berry treated with emulsifiable concentrate. Black arrows show the
damaged part by fungicides. White arrows represent unknown substances. These substances were observed in a form of strip

around of traces on the A, B, D and E.
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Fig. 3. Effect of formulation of fungicides on the surface of berries in ‘Campbell Early’ grape at veraison (48 DAFB) in 2008.
Top, non-bagged rain shelter cultivation; bottom, bagged rain shelter cultivation; A and D, berry treated with wettable powder;
B and E, berry treated with suspension concentrate; C and F, berry treated with emulsifiable concentrate. Arrows represent
fungicides traces. Remarkable white blots were observed on the fungicides’ trace of A, B, D and E.
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Fig. 4. Scanning electron micrograph of the epicuticular waxes treated with fungicides at veraison (48 DAFB) in ‘Campbell Early’
grape in 2008. Left, non-bagged rain shelter cultivation; right, bagged rain shelter cultivation; A and D, berry treated with wettable
powder; B and E, berry treated with suspension concentrate; C and F, berry treated with emulsifiable concentrate. Black arrows
show the blots on the fungicides’ traces. White arrows represent unknown substances.
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