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This study was carried out to determine the effect of mixing with paraffin oil on rainfastness of mancozeb
on citrus fruits and assay the improvement of control effect of mancozeb against citrus melanose by mixing
with paraffin oil. In artificial rainfall condition (7.2 mm/hr), the attached contents of mancozeb on detached
fruits were the most in treatment of mancozeb 0.2% + paraffin oil 0.1% as the contents was 7.43 pg/cm’ after
treatment of rainfall for 10 hr. In open field condition, the contents of attached mancozeb on fruits were sig-
nificantly more in treatment of mancozeb 0.2% + paraffin oil 0.1% or 0.25% than the other treatments 1,
15 and 25 days after treatment 2009 and 2010 seasons. The disease incidence was significantly lower in
treatment of mancozeb 0.2% + paraffin oil 0.1% or 0.25% than treatment of mancozeb 0.2% only 2009, 2010
and 2011 seasons. Based on this study, it was suggested that the control effect of mancozeb against citrus
melanose can be improved by mixing with paraffin oil.
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Fig. 1. Spray time and weather conditions (=== : Rainfall, == == =
average temperature, [ll and l : spray time).
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Fig. 2. Standard curve for determination of mancozeb quantity using
Mn quantity

Table 1. Mancozeb content on citrus fruit surface after treatment of
artificial rain

Mancozeb (p.g/cm’) on fruit accord-

Treatment’ ing to the time of artificial rain

Oh 5h 10h

Mancozeb 0.2% + PO 0.1% 11.09 b* 8.58a 7.43a
Mancozeb 0.2% + Sticker 0.05%  7.71c¢ 2.70b 1.59¢
Mancozeb 0.2% 16.24 a 793a 572b

YMancozeb: mancozeb 75% WP, “Dithane M-45" made by Dongbu
Farm Hannong, Korea.

PO: “Machine oil” registered for miticide and insecticide made by
HANKOOKSAMGONG CO,, LTD.

Sticker: polyoxy ethylene alkyl aryl ether 10%, sodium sulfonate 20%,
made by Youngll Chemical.

“Numbers within a column followed by different letters are signifi-
cantly different (p = 0.05) according to Duncan’s multiple range test.

Table 2. Mancozeb content on citrus fruit surface after treatment in
open citrus field

Mancozeb (ng/cm’) after

Year Treatment’ treatment
1day 15days 25days
Mancozeb 0.2% 10.1b* 50b 30b

Mancozeb 0.2% + PO 0.1% 193a 69a 53a
2009 Mancozeb 0.2% + PO 0.25% 180a 64ab 46a
Mancozeb 0.2% + Sticker 0.05% 11.2b 3.3c 20c
No treatment 04 0.2 0.1
Mancozeb 0.2% 88b 13b 04b
Mancozeb 0.2% + PO 0.1% 128a 3.7a 19a
2010 Mancozeb 0.2% + PO 0.25% 141a 40a 1.7a
Mancozeb 0.2% + Sticker 0.05% 7.0b 15b 04b
No treatment 0.3 0.3 0.2

YSpraying day: Aug. 25, 2009 and July 27, 2010.

YMancozeb: mancozeb 75% WP, “Dithane M-45” made by Dongbu
Farm Hannong, Korea.

PO: “Machine oil” registered for miticides and insecticides made by
HANKOOKSAMGONG CO., LTD.

Sticker: polyoxy ethylene alkyl aryl ether 10%, sodium sulfonate 20%,
made by Youngll Chemical.

*Numbers within a column followed by different letters are signifi-
cantly different (p = 0.05) according to Duncan’s multiple range test.
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Table 3. Improvement of control efficacy of mancozeb against
citrus melanose by mixing with paraffin oil

Disease incidence

Year Treatment’ (%)
No treatment 75.6a°
Mancozeb 0.2% (6th sprayed) 87c

5009 Mancozeb 0.2% (5th) 18.3 bc
Mancozeb 0.2% + PO 0.1% (5th) 8.8c¢c
Mancozeb 0.2% + PO 0.25% (5th) 115c¢
Mancozeb 0.2% + Sticker 0.05% (5th) 29.8 bc
No treatment 779a
Mancozeb 0.2% (5th sprayed) 348 cd

5010 Mancozeb 0.2% (4th) 43.8 bc
Mancozeb 0.2% + PO 0.1% (4th) 342cd
Mancozeb 0.2% + PO 0.25% (4th) 309d
Mancozeb 0.2% + Sticker 0.05% (4th) 513b
No treatment 546 a

2011 Mancozeb 0.2% (5th sprayed) 26.8b
Mancozeb 0.2% + PO 0.1% (5th) 15.7 ¢

"Treated and surveyed date described in Materials and Methods in
detail.

Mancozeb: mancozeb 75% WP, “Dithane M-45" made by Dongbu
Farm Hannong, Korea.

Paraffin oil: “Machine oil” registered for miticides and insecticides
made by HANKOOKSAMGONG CO., LTD.

Sticker: polyoxy ethylene alkyl aryl ether 10%, sodium sulfonate 20%,
made by Youngll Chemical.

*Numbers within a column followed by different letters are signifi-
cantly different (p = 0.05) according to Duncan’s multiple range test.
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