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Studies on the Eco—friendly Management of Whiteflies on
Organic Tomatoes with Oleic Acid
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Lee, Hwan-Gu - Jee, Hyung-Jin - Kim, Yong-Ki - Shim, Chang-Ki -
Kim, Min—-Jeong - Hong, Sung-Jun - Lee, Youn-Su

This research was performed to test the effects of oleic acid for the management
of greenhouse whiteflies and tobacco whiteflies. Tobacco whiteflies, especially, are
the vectors of tomato yellow leaf curl virus on tomato plants. Whiteflies are not
only the vectors of various viruses but also the major insect pests that cause direct
damages through sucking and induce sooty mold with their sweet dew on tomato
plants. There are many eco-friendly management measures including the use of
yellow sticky trap and natural enemies such as Eretmocerus eremicus and Ambly-
seius swirskii. However, these management measures have difficulties to implement
in the greenhouse. Therefore, in this research, oleic acid was tested for its effect
on the management of whiteflies at various concentrations of 1,000ppm, 2,000ppm,
or 4,000ppm. As a result, treatments of 1,000ppm, 2,000ppm and 4,000ppm oleic
acid showed the control value of 70%, 76% and 84%, respectively. In another test,
treatments of 2,000ppm oleic acid, and control treatment of 1,5000ppm neem oil
and 50ppm dinotefuran showed the control value of 82%, 75%, and 75%, respec-
tively. Cost for one application of oleic acid and neem oil for 10a area would be
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3,180 Won and 20,150 Won, respectively. As a result, it was assumed that the use
of oleic acid would be a appropriate management measure.
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EulE(Lycopersicon esculentum Mill.)% 7}A ZH(Solanaceae)ol] Z5h= thdA A== AlA
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virus)©] Th(Matsui, 1992; Brown et al., 1995; Berlinger et al., 1996; Rubinstein et al., 1999).
TYLCVE] =) AL 200732 20083 e 59, AA|, #AF, A5 b A @ahsie] £
A7} Hal AthKwak et al., 1998; Ji et al., 2008). &A7}Fol= AEH 18 F& A3 &
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SHH(Arno et al., 2010; Calvo et al., 2009). 38} 2FA|7} 23 e o8] 7K EA41- &
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Fig. 1. Comparison of effects of various concentrations of oleic acid on the number of

whiteflies in the greenhouse

Table 1. Control efficiency of oleic acid against whiteflies (7naleurodes vaporariorum.

Westwood and Bemisia tabac) in 2012«

Materials Concentration (ppm) Survival rate (%) Control value (%)
1,000 42b** 70
Oleic acid 2,000 36bc 76
4,000 28bc 84
Untreated - 112a -

* Application date and method: Sprayed on tomato plant leaves(Cot. 26, 29 and Nov. 1) at three different
greenhouses in Buyeo. Rsults were obtained 1 day after the last application.

** Mean separation in a column by Duncan's multiple range test at 5% level.

gL =
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Table 2. Evaluation of phytotoxicities of oleic acid at various concentration and number of

applications in 2012+

. Concentration Phytotoxicity
Materials*
(ppm) First treatment Second treatment Third treatment
1,000 non non non
Oleic acid 2,000 V4 Vi ”
4,000 ” Vi ”

* Application date and method: Sprayed on tomato plant leaves(Oct. 26, 29 and Nov. 1) at three different

greenhouses in Buyeo. Results were obtained 2 days after the last application.

Table 3. Control efficiency of eco-friendly materials and pesticide against whiteflies (77ia/i~

euroaes vaporariorum. Westwood and Bemisia tabac) in 2012+

Materials Concentration (ppm) Survival rate (%) Control value (%)
Oleic acid 2,000 5.1 a** 82
Neem oil 1,500 72 a 75
dinotefuran 50 7.1 a 75
Untreated - 440 b -

* Application date and method: Sprayed on tomato plant leaves(Sept. 27, Oct. 2, and Oct. 8) at three
different greenhouses in Buyeo. Results were obtained 1 day after the last application.

** Mean separation in a column by Duncan's multiple range test at 5% level.
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Fig. 2. Comparison of effects of eco—friendly materials and pesticide on the number of
whiteflies in the greenhouse

Table 4. Comparison of management costs between natural substances and pesticide for

one spray in 10a

Materials (“1;: rE?Ii} g;iigg) Dilution rate The 8?1?118;) used (Wgr?/slth)
Oleic acid 5,300 2,000 600ml 3,180
Neem oil 45,000 1,500 450ml 20,250
Dinotefuran 20% 60,000 1,000 250g 15,000
v.AH 2
2 A7e EvtE f71AN A 2AEe T8 sl 24AT7FRele FulrbFolddl tis)
8732 AR S Esty] i 3T 53 FHlivkFols EvtEAAA 7P &
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Ao AREH7IE FAAY -4 B0l HA e AetA doew T2 ARE £ F |l
= TAZE Aok o) AFAA ZFE HEEe IS = &d4HS 1,000ppm, 2,000

T T71E 83kl 33 A3k 23 2,000ppm 76%, 4,000ppm 84%°] =
% gz 17% H9lom 2,000ppmA 2] <}k 4,000ppm * 2] Fholl #-2]4d2 I 7ol WA
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2,000ppm®] 7pFo] WAZ7L 2%= 7P wgkor HLel
247} 75%2) WA 7S RYon §oAe QA AAA =Ho 7 WA W 10a 13) WA
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[=EH5Y 2012, 12, 27. =&5A Y @ 2013, 2. 23. HF=EHFY 2013, 3. 16]
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