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Efficiency of Yellow and White light Traps on
Controlling Tobacco Whitefly in tomato Greenhouse

Jung-Sup Lee, Jae-Han Lee, Kyung-Seob Park, Kyung-Hwan Yeo, Jin-Hyun Kim, Jun-Kuk Kweon*

Protected Horticulture Research Institute, NIHHS, Rural Development Administration, Haman 52054, Republic of Korea

Abstracts. Yellow sticky traps have been commonly used for monitoring tobacco whitefly populations in open-
fields, as well as in greenhouses. However, the attractiveness depends on various factors such as the reflected inten-
sity (brightness) and hues of yellow color (wavelength) of the trap surface, which is often influenced by environmen-
tal conditions and may sometimes affect tobacco whitefly capture. Therefore, the use of light-emitting traps can be a
significant complementary tool to strengthen the attractiveness and selectivity of these traps. This research was car-
ried out in tomato greenhouses to evaluate the light-emitting trap as potential attractants for Bemisia tabaci adults.
The results showed that B. tabaci adults on average preferred (p>0.05) traps in yellow lights (590 nm) (168 + 7.6
adults/trap) compared to traps in white lights (106 + 4.6 adults/trap) and traps without lights (60 + 4.8 adults/trap).
The yellow light trap(590 nm) showed the most attractive to B. tabaci adults, followed by a little lower attraction to
the white light trap(450-625 nm), whereas the control (no light trap) was little attractive to B. tabaci adults. These
results suggested that yellow and white light traps could have a promising use in greenhouses for the identification,

monitoring, and pest control tools of tobacco whiteflies.
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M E

Hl7LE0l(Bemisia tabaciye =BAE 7FFo)| ol &
3l oF 5009459 V58] Ha ' Fo FFA
oz dEA Utk AE AT AWl 224 B
Tabaci BE7} oA Qollxe] B34 28-S A3}
o ZEAE IARIAY Sl FRlsH "ot oEE
o] EvlEol|A B. Tabaci®] S22 2 Edvle] HlE
o] Folx Ao AR FA AN FFS Foh
(Lee 5, 2013). &3}, B. tabaci®) WSS 7L Fo]
o AS 2g3te] B S AsTIaL 53,
Erle gslolutdnlo]2]2y(TYLCV: tomato yellow leaf
curl virusyg HIESE 1005 ©)de] vlolgj~E w7l &
T e Ao dEA Jo] ES FE He= o)
31 Utk(Navas-Castillo 5, 2000; Zhang 5, 2005).

AAA B. tabacis A7) g WHoR= 3]}
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2 WAL dubdos ARl glovt F AEALE
Ak kAl Az ddo] wEA Jep ou] T
ool Fyle IS Hole Zlog Huro] a3
ol WHAIZ 3}7] oJf@Th(Yang 5, 2003; Lee 5, 2013).
TS slstekAle] X&AQ1 AR B tabaciell WIgE A
Aol 55 dAANA Y WAV AHIAVI= g
(Gonzilez 5, 2004). 3}5H% wWiAHe] WS Hekslr]
3l HZol B tabacis VIESH 24 1S WAISH]
Ak WHo g HE (yellow sticky card trap), ~E
g 53 2 54 3Ye o83t 13 B4 sl
WA el B A7 F5Es] JEI ATk (Chu 5,
2003; Park 5, 2011; Kim 5, 2012). L FoX%= 7]&
Foll Hlg)] ANUA] &8-S Fola A wF =d
o] 7Fsgt light traps |83+ 8 35 WAE A
A7} FEE 3 Qtk(Yeh# Chung, 2009; Kim¥ Lee,
2012). 53k, ZE A7 UBERS o|gsie] B
tabaci 3F0] ZFAYE 3 27l ojBA f2l8t whE-
skl tigh A B3 Ao]th(Schubert®} Yao,
2002). 3HA, A2 E| WS = B, fabaciet L2715
o5 X3l F9E T
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oA - oA -
UHY sk Bzl WHo R gkl HIAEYS AR
3lo] YoHGu %5, 2008; Park 5, 2011). 3 A %
(2014)°] B 1ol oJshH PS5 |83t B. tabaci®] YEH
S d7olA blue (470nm), yellow (590nm), green
(520nm) ¥ red (625nm) IFel| =2 FRJALAHS YEL
WATHKIm 5, 2012).

metx 2 AFelrs oA A ARs uiEez ¢
ek el &9e veR o] IS B X3
3R= white light (450-625nm) 2 3 HIEH]| 2l
S YERIth=(Chu 5, 2003) O 23S wkgate]
yellow light (590nm)E Aslar, #|ZbE light Egie]
A ARl o]8 TFsds HES] S8 ErRE
%/kE]oﬂ}q A= AlFHO A])\]g—‘l_saq..

20 2wve &

Yy

1. Hui7}F0|(B. tabaci) F=H|

B At ARSS Hll7R0)(B. tabaciye 20161 =
HAEHsr dogE e sl AT Aol B
Wol 2% 25+5°C, AHFE 65+10% B FF7]
16L:8D Z713ke] a2 54 (80cmx80cmx80cm)el| Xl
Sl (Vicotiana tabacum L)) &GS @ Virginiays 715
2 o]8al] AFAE ARESIA] Al o ARSI

2. L2 MEFIE 9 light EY

B. tabaci®] WEHEES Aol AREE white light
yellow light= 3]7}2]n}e] @ (Hikari Bio Optoelectronics
Co., LTD, Japan)AtellX] Fiste] ARgsiGich. 242t
light E2 220ve] HHLS Elo|wo] AAs}e] ALgs}
AL HETE lights AREA] a1 =7k light &
Ef slebio] W XSl ARSI EE
lights E2 Kim¥} Lee (2012)l &3l mokd Ao]A]
Y IFYE shel FRela dRe £ A7 4
o B EfS 49 Helsle] AREsgit.

3 -

o4 - Y - AET

3. light ERMX| ¥ Bemisia tabaci 4% ZH

 AFe 2016d 59 skeRE 78 SE7MA
150m® ¥ld 24 378solM AAsiTt. A2 light
EFe HE AHEeA &e ErtE ZFo] Aujd
NES 2@ 150m°)ell 22 Efls i dX)s)
Aok AR AR 24 AT B BEOl= yellow
2l white light ES ZH AFAZoH, tizTE
AHE 24 CElle B AAE A g E
et AXsidet. 42k EfAdle e s}
7] 9% B3 THUE EY siiioe] Rsie] A}
3T Fig. 1). Z7ke] 244 light Ef] HX|+=
weol shibye] 9l IMHEAE a1E st °
AZE FASI AAsItt. olwf HX Fole 24
A7 10m AHH B 30m Aol AW TIE o
FOENE 25cm FHol FHEHE sojo] 2 v
Yol A&k, L3 light EF AFole Iuby 4
Ho o] &HE FE Folo = HIpl= ERS
1.5m 7HHo=z )8 wigel AXEH. 1 ¥ B
tabaci /3% °F 1,0007}2]5 WALl 715 A2 &
T =R AL, B tabaci 8% Wt ol & FH
°F 901t light EfS ZFEAIFTh light EFe] 7}
T AR 2% AXE BESl oF gAIREH oA
AZHA] AFAlZHoH, o)l XEZH B tabaci AE
AAGE Fetste] f21 45 AFskan. 715 4
EoX] B. abaci A& AR A8 A £
Aol gk AT 2 AP FRE EREH A7 &
AollM 717 57 FdR st 159 249
ol RHE B tabaci 2FE NAFE {toz A}
ik ek Zbzke] light Ee] dojd AdE

SPSS(ver. 12, SPSS INC., USA)Z o]&3&le] Hi+
Azl e WES(%)E 27 e JeRisddh
R4 (ANOVAYS ol&sto] dagkel 2
244 stdeH, AE AARHOSZE= Tukey’s HSD
tests ARE-SIATH

YA
T

ox A
o ot

Yellow light trap

White light trap

yellow sticky card trap

Fig. 1. Traps used in this study (590 nm yellow light, 450-625 nm white light and 30x25 cm yellow sticky card trap)

433

Protected Horticulture and Plant Factory, Vol. 26, No. 4, 2017



ErkE 24 gulj7kEo] gl tih leeha) Bl Edio) WA ax

2 1

B. tabaci®] 3E RFSAIRON AREE Q1 Efie] &~
HEHL white light EHoM= 450-625nm=E UJERARL
yellow light EFOME 590 nmZ VERASITE o5
o] 83t B. tabaci A3F0l et FAH dd £

Hals 2AS A3 yellow light EolA 714

F218dS YERNATE. white light EZHoME T}

d%Fo] 18R e yellow light ET} H]nlA]
e wo} zolE VERITK Table 1). ZL2iut, o

=~
AREE Blo] AXEA] e Esle] Ay B

1,
m

I R

e
tlo

o
r% 19 rlo H1

BN o off Hif

{1
f

Table 1. Attraction effects of three types of light traps against
Bemisia tabaci adults in the greenhouse condition”

Number of insects(means + SEM)”

Days
Yellow light trap White light trap ~ No light trap
1 92.0+£2.1a 47.34+2.0b 34.0+2.0b
2 85.3£1.5a 32.34+2.0b 28.14+2.0b
3 77.1+1.5a 31.3+1.0b 23.34+2.0b
4 69.1£1.0a 23.0+1.0b 21.7+2.0b
5 61.3+1.0a 13.7+0.5b 15.3+2.0b
6 54.0+2.0a 9.1£0.5b 11.0+0.5b
7 45.5+0.5a 5.5+0.5b 6.1+0.5b

DEach value is the average of 3 determinations with 1,000 adult
insects per replication.

YMeans followed by the same letter in same row are not signifi-
cantly different (p=0.05).
200 -
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S ZYST

o] Ax)9 light EMART} ZS A7 2L} 1
Y 74719 light Ef AMel2Hox 85 &t #<l =
A&t B. tabaci NAGE Fig. 20 JERNATE Xg)7)7F
A 9 299 AHEF= yellow light EFATE
Bt EANY 168.12+7.6912]©|A3L, white light trap #]
ol M= 106.20+4.6 PIRIZ T 9] fR1E%10H,
F wRE light EFoIME 60.10+4.8 wie]= 7P Bt
et w3, Zzbe] Al Aol AR mwkd 3
7l= Edlell f219 B. tabaci /WAIFE B 43.3 vl
2 HS=3F AES RO yellow light E3Y AR
o Ax|gl Egio|A 56 w22 white light EF 4o
44 viE|RTE ohd EA) UEETE 3 Tukey’s test
A28 yellow lightstYST A7l 713 =4 &2
g9 B tabaci 3T white lights+YSTZ  no
lights+YST 2|72} Blao M= Folds VRSt
(Fig. 2). 71520l 523 B tabaci oS %
E3aFo] B AVINE 1Y 1HEoE 457 St
ZARE d#k= Fig. 3% Atk 153} B. tabaci 5=
white light AX-24 yellow light X2 2 light 5
Az 2200l Hit 10wk, 0.771], 3.avlert #EE
Ao™, 2727EA] light Effo] AX|E 24of Hs] +
AR 2AAM okt MEA STV 3FAlele
i Ao 1 F A STV AS BAth

B a7an 494 eax

HLightemittrap
m Yellow sticky trap

A AR ZLYST ZER+ysT
Treatments

Fig. 2. Average number of adult tobacco whiteflies B. fabaci caught in insect net of light traps (Yellow lights+YST, White lights+YST)
and a yellow sticky card trap without light during eight weeks in the tomato greenhouse. Vertical bars represent standard errors. Differ-
ent letters above bars indicate that the treatments are significantly different (p< 0.05).
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Fig. 3. Growth change of Bemisia tabaci nymph attached to the tomato leaves that were treated with light emitting trap for 90 days at 25

cm from the rows in greenhouses.

light EgiolX EHl710)(Bemisia tabaci)®] 21 0]
= Uehde A& It =3, 7RRolRY] AF
o] yellow light Edlol] f21%= H& green-yellow 3}
F F9(520-610nm)l|A] el = 9 HiAfol] 34
S Yehf7] diiEQ] AHeE ®BuEial Jri(Mutwiwa 5,
2005). Kim¥} Lee (2012) B. tabaci 359 g+ 5%
A dls HES A RS B8l vl FAEE=T,
blue (470nm) light} UV (370nm) light = black light
°1V\1EE]— yellow (590nm)®} green (520nm) lightol] 4] $-
F3k fel A4S Vepditiar Btk =3 Chu 5
(2003) %‘réﬂ EU&O]E%M 530nm lights 233 E3Y
o] 7I& Esie) vl&ll B. tabaci :ﬁg o] g HI

g Basidick. olxd siIeEd #¢l e
Bishop 5(2004)2] <o)l &J3hH AlZA oz AA|sh=
73 Ft(350-700nm)E LA doH, TF F
of we} vhEshe wpgo] tiefelAl ARt Baste]
T}, Coombe(1981)2] Aol <J3PH  550nme]  green
hght—* 71Eol57t #2l Bke-S $A)F)A 9 400nm B
= 11 olet IPEY e HE] PN
BAIZIT L B aslal ik B A= yellow light
o} =Rk HRES At AEHIds W B
tabac7t /NS ISR O Yot light Efl
Al el 28 AASTE S7HIFTE Stukenberg T
(2015)2] Harof| oJspA 2A71Fo|(T vaporarzorum)«]
Z33A) s HES Ao EXule] llght«] &

q]oa_-.L_oﬂ u]71—a]- _l—}l;q] ;Q-_Tr_ 3}0] :1_740] lightoﬂ
oaf Hefzo=g X}%Q‘ﬂ JBES Kl Zlojzar A
wakal ok TEgh, uvagel 9%k ‘%]'3_ upg 2748}l A
o] 3% o]Fe} EAtel]l B AFNME A lighto}h
UV light'} A% Edoa] 2271F0]e] ¥3a8S
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MAAZ AL UV %AM] 461 olFfila} = light
of 9 A9 ¢ T TS JEhdta Haska )
CH(Mutwiwa 5, 2005; Gu11d0v94- Poehling 2013). &

AlFNA B, tabaciel I3 yellow lights ©]-83+ &2
ol xde] GOl AL AAs) 7ﬂJ,]__ oA AFrAx}e} H]

e #E Rl s 24S Ve oY
JE 2% iﬁc}ok— white light (450-625nm) Efo A=
yellow EF] Hrh= felgo] wigkon} 739 EfiRtt
= =97] WA B. tabaci 18-S Zhal Q= Ao=E
SRIFR. -, Azte] Aidtel| wet lightt A2
Eol| X3== B. tabaci /352 NAG7F AR 24s)
A=t ole Feo] AREA] ke EFXS}t AR
U FFS Uehfo] sise] Akl ok B
tabaci 3% NAY] A HAYES & 5 AT wEbA
2 A% A= light B4 121 Al 93 B abaci
WA B=rF ZAAES SHE9H, yellow light 4]2]7}
white light #|2] Ho} flgo] io} Azl o<
eIt A% Z8Ado] 2d F 75 AEelA &

28t B. tabaci 55 AR A3 27271A] light F-
AR 2AofA ot wEA] FTIeE A1 light EH
o] AXg 24 9ol 93l B. rabaci 3F°] U %
FIEo] FjHes AFe] MAGTE TAEAT] Wi
o o A 9xr) JAlEe AeE AL & 4 ok
ey 3R EAY o] JiAIGTE eRE 7RAs
4771l A STV o= B. tabaci®] BEAY
a3 BekSw, A3 AkbE ¢o] dFo=E 93lE
Al7] el AE AR FAFH U

ol HZ FHoll A7} Ha Y= Wi
Folb 22 AEAA] liE BAE S8l light?
EJelA siTE9 vlId) it vkl F3ks

r[r i ot

3 )
vt A%

=

A
]
e}
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ErkE 24 gulj7kEo] gl tih leeha) Bl Edio) WA ax

W sl 28 8ES Fole A7 Tl o FolA|
3. ok (Mutwiwa 5, 2005; Gulidov®} Poehling 2013).
&, light ES] A wigke 7|E X vls] 54
g g B 2H & on, AY ARdgE vo}
AAAE olghs AHS 7FA7] wliEell(Yehd}t Chung,
2009) X834 diF WAE A FHeE &8 E 7}
s7ge] wi¢- =t

B Ao AAEE yellow light 2 white light 33
2 24 APE B9l EHHOZ B tabaci BTE 7
g WRE ofle} o] WE ok EEihA S
AFAT}. wepA], AVAEIA] A o] 8EAL Y= yellow
sticky card trap?} B-83Pd HuF =2 {91 &4&
B 7 Q7] vl 1847 EEAE fg B8
3I5HE](IPM; Intergrated Pest Management)2] U¥hO.
2A4 A& 2 F s FoE vk

™

<

—

P | (=
= S

1O
=
23
A

EntE ZEo] WA= B tabaciel th3F o=
3} A AR opel =] Ao AR ek 32
FIEEd) o] F2 AREIL Qltk. e, o FE]S] A
d 2dse W] Ax 9 3 wsle] met B
tabaci 182 ztolE YERIL Qi) wEpA], 240
WAYSE B. tabaci /3% tigh light Efo] A AHj
2] o4 7FsAS Hrslr] 913 white light (450-
625nm) 2 yellow light (590nm) E&i3} 3-<lo] e
A > EFES ol8st] 720 &S vt 2
AN&d3} FAE B tabaci LT yellow light E
(525 nm)pelA 168+7.6(FFRIEFE 7P =& 1%
23S ERALOH, white light EME 106+4.6(
vl Ef)e R thh e JfAIGTE 2T 2y
272 AME Feo] AX=A] & EFS| Hg #F
do] BxE EHT HE 60+4.8(=/EH)] HAG
7} E3=EAY. webA, yellow light trap?} white light
EoN =& B tabaci 3% 9182 YeERJITH
ol#|gt A= ulEtoF yellow light 2 white light E
o] EntE Al AuiR|oNM] B tabaci 3F] g
87374 si% WA d¥ow g 2 5 s A
o2 FAEAG.

R

A

F7h FA :light =9, 3, wehd 9F A=,
Hul7}o]

A A
B e 5384 IHAAREEAIHE: PIoll

Ao -A =25, M26d M4 20174

3852016, AAAA AMRA] 71l sllE WA 2 fol

A5 7le7dhe] Zdl o8] ATE SIS
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