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[28 5] gh=2l At2k=2| (2012)

O ulztom olst AIBIAMA u[82 11X 4,6799 goz Fat=ed| o|F o 2u]of

o|st &AIHRTI} 51.3% (5= 8,858 &)=z Jt& A1 1 ez HAM Xst
OH 20.5% (2= 3,518 ), dobd =AM 13.1% (1=X 4,976 ), =7|Ap2hH
10.0% (1= 1,489 @), ZHHH| 4.3% (4,898 <), WSH| 0.8% (940 &)
TO=2 LIEtGS

Hi2toll Z|olsl M= Ats] AMZA dH|Zof st AE H|ESS AHEH Zdo 9
s wMst= H|S0| 56.6% (6= 4,905 <), o{Mol ol&f wMst= H|&0|
43.4% (4= 9,774 )2 FAMo| ofMof B|5H 1.38] £4lo] 3H wM3= HS
Z LIEtL (a8 6)

2l Ao 7IF S5 5to & =
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5-2 X[AIM AR, EES & ASI|E

5-2-1 =uf A&7|& 2 J|s &

O CHolEE 0| 8BSt WA FAZRAM SRE[E AHH|oF EOIEE, (HEAloF, | ZE

AHH|of EOLE, &, 2dE54)0| /20 AHH|oIE EItet HELEs A E

EOtEo| AHUH[OtE HEIIEH MM S=2¢l THEROIE (Mo|xlo[Hlo|2, HM =

HHE =, E0LE HO[AE, oz|AZ|E, EULE sFY, 2482l AHH|ol E
olE)o| A210)11)

SR 2ol A ofEe

for

i) =2 A™I[e 3 J]ls #
O EDIEo| AEHH|OIE .:.7F0F04 M=%ttt #HAHQl French's (X Z: tomato

1Ok

paste, vinegar, water, salt, stevia extract, onion powder, spices), 2HH|
of MIIZ 7|&2e| MEHFEI} HIES 50%=2 &2 NMZL=ZZ| MEZQ! Heinz
Tomato Ketchup (X Z: tomato, wine, vinegar, sugar, salt, spices and

herbal extracts, sweetner steviol glycosides, spices) S0| US12)13)

[ oSl AE|B|ot E7F EOtE AH

5-3 RARAH, EFS ¥ B W
5-3—1 XA A ol

Ojo

O A CHHotEE ol &8t 72, Mo XAX M2 ctaat &

10)https://www.lotteon.com/p/product/L0O10338614307sitmNo=L01033861430_1033861431 &mall_no=1&dp_infw_cd=

SCH%ED%86%A0%EB%AT%88%ED%86%A0%EC%A6%99

11) https://smartstore.naver.com/multicare

12)https://www.helloflavour.ca/en-ca/our-brands/frenchs/products/ketchup/frenchs—-no-sugar-added-ketchup-type
-sauce

13) Gonzalez-Cuello, R. E., Pajaro, K., Acevedo, W., & Ortega-Toro, R. (2018). Study of the Shelf Life of a
Low-Calorie Jam Added with Microencapsulated Probiotics
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[221] E0tE 30 & S4 Hlw A+
i 1. 9vrEnE S35 54(20209)
Syngenta Syngenta Syngenta Syngenta | Syngenta | Topseed | Topseed Monsanto Aol g B 7| Sky Sky H) a1
H=L| | Hol& E2| An: | E01Z | TYQue | 2 | TYEZA | HE | zior | MUA | EA | &
TYLCV M &M + ++ ++1/2 ++ ++1/2 +++ ++ +++ ++ ++ ++ ++ + HES
LENGTH + ++ ++ + + +++ ++ +++ +++ ++ ++ + ++ +HEHE
FRUIT SIZE ++ ++ ++ ++1/2 + ++ ++ + +++ + ++ ++ ++ HE
PRODUCTION + ++ ++ ++ ++ +++ +++ ++ +++ +++ ++ + ++ +HES
o =k +++ +++ +++ +++ +++ + ++ +++ + ++ + +++ ++ IS
ZHAH +++ +++ ++ + ++ ++ + ++ ++ +++ +++ ++ ++ HES
M &E +++ +++ ++ ++ + + ++ + + +++ ++ +++ ++ S
4z +++ +++ ++ + +++ ++ ++ +++ +1/2 ++ + ++ ++ s
25 7% ++ +++ ++ + +++ +++/+7 ++ +++/+7 +++ + +++ + ++ H=S
LRI ++ +++ ++ ++ +++ ++ ++ + + ++ + + ++ +HHES
shtE Ztap 2/3 3/4 2/3 2/3 3/4 3/4 3/4 2/3 3/4 4/5 3/4 2/3 2/3
e 200 210 190 200 180 200 190 200 230 180 200 180 190
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- ul
A

9 ZAH2020d-20214)

M296(=2h i TYZ| = H|A
Zzy >'< © 19-594 19-509 27812 TYA|AH TS El Ct= MTK88
EE
2 (Brix) 6.0 6.0 7.8 7.1 7.7 7.2 7.5 7.4 5.6 7.3
A= (kg/cm?) 0.87 0.72 0.75 0.65 0.75 0.71 0.65 0.75 0.65 0.73
2= (g/7H) 15.7 16.0 17.6 17.2 17.4 15.4 17.0 17.3 58 18
X F7|7F £OX|Lt 4271 ®O0X|= |SHX}E EBH(engene)
S0|E Ofo| & 2|8t
858 aqa | VEHS gma vese olueym | lc ®

SR
= (Brix) 7.8 7.2 7.7 7.6 7.3 7.6 7.3 7.8
A= (kg/em?) 0.87 0.72 0.75 0.65 0.75 0.72 0.76 0.61 0.73 0.62
& (/M) 15.7 16.0 17.6 17.2 16.3 17.3 17.0 17.3 16.2 17.3
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Studies on the Eco-friendly Management of American Serpentine
Leafminer and Whitefly in Tomatoes by Planting Attractive Trap
Plants in Underdeveloped Countries

Mun Haeng Lee*, Seon Young Im**, and Dong Jin Lee**!

*Fruit vegetable research institute chungchengnam-do A.R.ES, Buyeo 32514, Korea
**Deparament of Crop Science and Biotechnolog, Dankook University, 119 Dandero, Cheonan, 31116, Korea

ABSTRACT: American serpentine leafminer (Trialeurodes vaporariorim) and whitefly (Bemisia fabaci)
are serious agricultural insects causing a major damage in tomato cultivation. Therefore, it is important
to identify eco-friendly alternative insect host plants which can be used as suitable management against
I vaporariorum and B. fabaci. This study was conducted by evaluating their feeding preferences among
three crops, cucumber, oriental melon and eggplant, that are proven to be the favorite hosts for T vapo-
rariorum and B. tabaci. The overproduction of suckers in oriental melon and small size of plant height as
well as relatively high temperature requirement in eggplant make them inappropriate for being alterna-
tive host plants in tomato cultivation. As a consequence, cucumber was found to be most suitable host for
attracting the insects and was selected for the eco-friendly management of T, vaporarioram and B. tabaci.
Cucumbers were planted with tomato plants in ratios of 1 : 10, 1 : 15 and 1 : 20 per row, while control
treatment contained only tomatoes. Two insecticides, emmectin benzoate (2.15%) and pyridaben (20%),
were mixed and spraved only on the attractive trap plant (cucumber) at intervals of 10 days. In all three
treatments, the population density level of T, vaporariorum and B. tabaci was same. Additionally, their
population reduction was similar to the application of the insecticide in the control treatment. These data
showed that planting tomato plants with cucumbers in a ratio of 1:10 resulted in significant reduction of
insecticide use and high yields of fruits. However, it should be noted that the appearance of T, vaporario-
rum and B. tabaci was about 6 to 12 days faster on tomato than cucumbers.

Key words: Tomatoes, American serpentine leafminer, Whitefly, Eco-fnendly Manazement
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ghatEic wmal d3Ae] WAE do H5ei fe)rt oy
2 AHo|thChoi, 1990; Neuen e al, 2002). 2H7lFe|=
19779 el F38 sl os AFFHoR AHE Fb
(Choi er al, 1991). BulizlFels Feblel /4, 53
27k & 2t Agel el wEslw glon /g7t Hel o
863 T00oF ofide] AEE FlefigithSalas and Mendoza,
1995; Greathead, 1986). Bl 7}50|2] Dlsize oFal 3o
U FEeled bk zhbald| il upelajad wis) 9
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= 9 EHuy

FAhe HIAE 78 T A58 7Rl d7Re,
7} el p= 4] sdeld A3 2%, oalrt AF e
5 Ax 84 o8 AxE AL

#dn 8 g

E0iE Rjuiol Zerst feld@e| My

Fig. 1. Photographs of altemative host plants used to attract whitefly
(Bemisia tabaci). A: Oriental melon, B: Cucumber,
C: Eggplant. Survay day: March 135, 2015.

EntE Aojefld FRl4ER Aui #e], 9o 2 2]
Al Fig 1= Aok 398 FHo s folad Ae
(Fig. 1A), o] Badsiar ofd o] wasislen Heol
A&t wdshe 5 FHLE fUshlde Eelshch
7149l #9-Fig. 1C), 4% £t 24-20°CE EvE9] 45
el 18-25°cuch wie] Aejrl gpEn Heid A
Ago) RS cHDelahaut and Newenhouse. 1997). EvpE2]
g gk Al 2= elsh =9 Fig 1C3 o] 2%
o] ol el ER FHEsll. 0] AH HR2E 15-24C
2 ErtEst fAaksh #4913 HY F A E sl {3
HEE AHgabrlel 7 =gl tHMcComack, 2005).

Table 18 #914)8e] 4825 FAR Aog 20159 48
6 FAelM zF folaEe] E3e e |34-205cm, o]
131-17T1 emZ EvIES] 23(163-174 cm)a} Hl==dhglon],

Table 1. Growth condition of alternative host plants in winter
season

) Oriental melon
Numberofleal _ Plant beight{cm) _Leaf length (cm)

Do "Entrance Middle Fntrance Middle Entrance Middle
015203 12 13 45 48 10 15
015.3.20 30 25 178 132 I8 13
015406 34 9 05 134 I6 13
(0 Cucumber

Number of leaf  Plant height (cm)  Leaf length (em)

Entrance Middle Entrance Middle Entrance Middle
20152083 5 6 25 27 ] 9
2015.3.20 16 14 122 130 23 24
2015.4.06 22 19 151 171 24 24
) Eggplant

Number of leaf  Plant height (cm) Leaf length {cm)
Pese Entrance Middle Entrance Middle Entrance Middle
2015.2.03 7 ] 19 20 12 10
20015.3.20 14 13 43 40 16 17
015406 18 16 51 44 16 14
) Tomato
Number of leaf Plant height (cm) Leaf length {cm)

Date Entrance Middle Entrance Middle Entrance Middle
2015.2.03 10 Il 27 33 25 2
2015.3.20 15 16 132 127 i3 i3

015406 21 23 163 174 37 38

* Survey position in greenhouse
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F‘ig.l%mgaphsdmmwehndp}mmmedmamm
{Bemisia rabaci). A: Oriental melon, B: Cucumber, C:
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Table 2. Companson of attraction effect of whitefly(Bemtisia tabaci) on alternative host plants (eggplant, oriental melon and cucumber)

Planting amrangement order of alternative host plants and tomatoes

Crop Survey position Altemative host No. of Tomato
plant 1 2 3 4 3 [3 7 3 510
Entrance 1.3 0 L] L] 0 0 0 0 1] 0 0
Eggplant Middle 0.6 0 0 0 0 0 0 0 1] 1] 0
Rear U6 0 0 0 0 1 0 i] 1] 0 0
Entrance 1.5 0 0 0 0 [i] i] 1] 0 0
Ot Middle 19 00 0 0 o 0 0 0 0
melon
Rear 06 0 L] 0 0 L 0 0 [} 1] 0
Entrance 26 0 0 0 0 0 0 0 i} 0 0
Cucumber Middle 1.0 0 0 0 0 1] 0 0 1] 1]
Rear 0.6 0 0 0 0 1] 0 0 1] 1] i
Entrance - 0.5 0.3 0 5 ] 0 0.5 1] 0 0.3
Tomato Middle - I 0 035 035 1] 0 0.3 1] 1] 0.3
Rear - 0.5 L] o 0 0.5 0 05 0.3 0 ]

“Number of whitefly on tomatoes and alternative host plants. Survey day: July 15. 2015,

Table 3. Attraction of whitefly according to planting density of

cucumber
Density of Survey date
Cucumber/
Tomato 2016.5.6 5.12 519 526 62 69 6.15
1710 w 01 02 0.1 0z 13 04a"
/15 1] 1] 0.1 02 02 03 0Za
1720 0 02 02 02 03 02 03a
Tomato
(control) 1] 1] 0 61 01 02 02a

Number of whitefly on tomato plants. Survey number of 10 plants
and three replication
“The same letters are not significantly different (P=0.05)

¥ R

2 A Erkhsed vl Forire] sl Aw=rie)
M ekl ARRE B FrhasE TR A4t
FTHE ab7] fated dAlshEnh

1. gezize] 9 chjelsisl2ail 7t folske 20, 714,
#8) 7 FE 3 EviE Aue 71 R fRdER
AH2E 5 Hurhyo] FARE folE dusilch vhEle
ZFo] 33 EvfEHL 28 g sle AE Aol g
st slelch el Fiel wel vo goluct A #Az)st
ofEich Erte Al Al feldERe 207l 7 Al

— 41

Table 4. Damage of the leaves by American serpentine leafminer
according  to  altemative host plant, cucumber in

greenhouse
Drensity of Survey date
Cucumber/
Tomato 2016.5.6 512 519 526 62 6.9 6l3
1110 1.5¥ 20 25 25 40 45 508
1115 0 25 30 40 45 60 60a
1720 ] 30 30 30 50 35 55a
Tomato -

2 2 3 5

i I ] 20 25 30 45 50 60a

*Number of leafminer on tomato plants. Survey number of 10
plants and three replication
*The same letters are not significantly different (P=0.05).

2. ErkE 10, 15, 2057 B 13 ¥ 20|E HH 8 %
Emamectinbenzoate F-3 2.15%2} Pyridaben 52314 2003
Efle 208 1 7HHeR #3d 7, EvE
A el 42A4E AU Aoel g4 GujriFe] 9
eifel7leldote] Wl 2 o8 HEE wHch

3. Y ESE Bol BY & ErtEs AL 471
Fo]5o] ErpEe] 4-5jgk| Zhbaln g folaEo] s}
7R @2 EvlE 20 9 15 8 20| sk Aol 7
Fo g soig 4 ok

4. 2o|E FUAER AR AS #HFe] &% EnfER
AelaiE Aguct 6-12d MEnE i) folslejol sk
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