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Attracting effect of herbal plants for Bemisia tabaci control in
a tomato greenhouse
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*Corresponding author Abstract: The problem of increased resistance to pesticides is caused by the mana-
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Received: 23 November 2020 in Wanju-gun. Major herbal plants such as lemon balm, chocolate mint, rose geranium,

Revised: 3 December 2020 and apple geranium were installed 50 cm from the ground and 30 cm from the top of the

Revision accepted: 3 December 2020 tomatoes, then the density of B. tabaci was investigated. As a result of examining the
density of B. tabaci by the location of the herbal plants, it was found that the lemon balm
location showed the highest B. tabaci density while rose geranium and apple geranium
were rather avoided. These results are expected to be helpful in the development of
alternative B. tabaci control methods using herbal plants including attractants, repellents,
and trap plants.
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g7t ol = AAA] fAFet TAE ABo F2 2|2 (TYLCV; tomato yellow leaf curl virus)E #i7i5te] 7+

s E F= TR 5009 T 7|FAEC] dEA 9l 44 msfi7t o 2 S5tk (Byrne and Bellows 1991;
om AAA & AR et Ful7HRol= S5l 9 RDA 2009).
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VAl oz A et o FulrhRo] o] ofFy
A S A FH = 220l ¢ar, 4
& 2717} 241 o] 5o Fot Wkt F7keh7] A7HA]
Aol o 9] FAAZIE 527] e 27 &
Zﬂ/‘]ﬂ% A D=7t STkl =9 gHlj7hRol ASH
ol SA=EE=R o7t S7ksHAl = 4L, o
et O*Zﬂoﬂ et Ad AR FAE olHE ST
2 Hix]o] 9itt (Wardlow 1976; Byrne and Bellows 1991;
Horowiz et al. 1994; Devine et al. 1999; Kim et al. 2000; Lee
et al. 2014; Park et al. 2014; Choi et al. 2017). ZF A ©]
E{ﬁ]— 37\1]_‘?_ 6H73€|-7] _OAEH E/ﬂ/ﬂ ;24 14 O‘[ QOH (ij et al.
2008) X L& YAXFF0] (Park ef al. 2013) S ©]-83 3
%ﬁﬂ@ ‘%“ﬂé‘ﬂ =4 BA7|so] A5 A E3 2
54 (Yang et al. 2009), 212735 (Choi
et al. 2004)3 01 |8 A A FAZ s A7 3
I Qlou, ofA7tA] BlekA WA|7F FE o] f A vk '
Hj7kol o] A AF ZAE shAst] fleh {713t
A& A= Fadfete AT T dieS st
Aot EFAEC] Bt AF= FQ]olA= oln] &g
o]FolZ 1 glom 2T S0 FUoHkE o]FoiRAL Q)
T} (Al-Musa 1982; Cohen et al. 1986; Al-Hitty et al. 1987;
Landis et al. 2000; Choi et al. 2014; Choi et al. 2016; Lee et al.
2019). ERAE2 dfjFo] tiAEH T ADsh= A E=
BAE e AEs FAchs Ae LTATIAY EFA
& oot Al aES =Y 4 e Ao=w d#A gl
T} (Hokkanen 1991). Choi et al. (2015)+&= BHi7HFo] A%
o] EntEo] Hls 7IAE H A2k, 7IAE 459 E
HWAEZ 0]-85}o] ZEo|PA A=A|2] dinotefuranT} =
Al ol gstol BEjztRole] el WAL Hsshrha
13 v} gl kA QukE L A6 Hejlol &
A7YF0| (Trialeurodes vaporariorum) 2} A =] ¢lom,

¢}

2AE Aol = 7129 fed o] JulizERolo] 2A
FFE FA ks B2t Atk (Lee et al. 2009). wHet
A EFAEREA 712] o]9]9] thE AlEof tigt A7t &
TE= A oItk Lee et al. (2019) = EPFE 24 o] 4] Hhj
7}go] WAl push-pull HeFS A=t o] &= 3Fs)
AGAE At A=A, FJAEH] v, EFPAE=
Y-S o]-8oh= T JeEA ‘%}Zﬂolﬂi o|& &l
Ao vlsf WA &-&o] 68.7% 57 THAL SHATE.

HHARS ThE A2 Hls) WAl lo] s Aulzt v

FHOA Aot 4% AlEo|H, Spearmint 2
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Wildmint2} 7*% 611:101]/‘1 FET AEERE ol 8T A
=7 Aol et A= o I
2004; Jeong et al. 2010), S|H. A2 1}2115 E"ﬂ“%i o]

&5t7] 1% A= obF] mHlR
Nauen et al. 2002).
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TEd7Ed U AT A ol Y4t
A1} s F ARSI A Qo] fFHE o ARSSHe] A
ol Aottt A AMSET2 25~28°C, B57] 16:8
(L:D), AHEE 50~60%= 6}"%} A AR A8
LEAEE ol gA|0] 2] 9] A2 80x50% 50 cmE At
&otglom Al Holl= gHizto| 7t WA uUrEA] EohH
A F717F Bote s AHRIEA S AAlstelen
+ ot E = A& ofdo] PH = 11 F o]-§Sto] o
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o (e 2IVNE,) 224 2hg; unpublished data). 5|5
Sl UE Gisole) 2 2 ) 19 )

F4Bl E0lESE 359 SHARS o
& 2AE Al U 22 A9E o B L=
26.1°C, T S4%E -FAISHAAL, ofAEA 01 #] ¥ Qo
EffEZF HAR E2tAE SEs YA HiiEe] EntE

4

ﬂH



o} 27 (15~20cm)°] YTt 7} 5| H A o] &7l FHES

gelet AolA] FYoll 50 mL 4AZ-E 242 (Conical Flask
Class A4980; Borosil, India)°fl 30mLe] SF4+2 Y1 A
ol 571 A0 wel7] el shizhol st g 9 2
of Eet239] /155 uHHE & (Parafilm M PM-996, % 10
cmx 40| 38cm) o2 A F o] nf22] EL = 514

o}, g7kl o] M| 7]= AA| A n] 73 (SteREO Discovery
V8; Carl Zeiss, Germany)% o]835}o] 1007t E &l &
Y 2] §d 7= A AT 7 Alo]A]ef Hof i1 —rﬂ}HCﬂ
L2 gHj7ERol7t fAol= A %”01’5}‘3‘:}. 7t

o] Y77} B5F AdFo] H & Akehd o] X x2 H|
717F B AR 10945 E g g3t vl )] &
Shelstoitt. &2 g2 3F9] 5|HAES Hito] 7h A
& A Yselt

3. Ge7bR0] Qolua Ao

S| BAE (A2 2FUE, o EA2hE, 224 ehE) <]
HHj7tRo] f91 A 5/%}7] sl 4 M 20 &
St EASS ofal, A Yo 52t aeh e Aot (E
ol 40mx = 7m)°] 25¢ H EUtE FHE ZHAAZ 50
em JHA S 2 25055 A4 (20208 49 21¢)% & 9

2997H2] ZAFSFATE AEl 717t F7t A Q)R 54
HE AWES 7R 59 ofeoll I9E HAIE 13 A
Zota, SrpEy Ao 2 AA|E 23] Axsteleh
A 170 3 AR gzl A% soontEE ool
E]4] %3 (SL13014; Shinill Science, Korea)< ©]-8-5}¢]

Z3%H F &1 (026 x H67 mm)©f| Bot AT 2500}
2, SFehA- 25 OHHE HAFSE T O}E?‘ﬂ% —E—%‘%ﬂ—%
HEHOﬂ oo} gZo] 2t
T Shlet WA 2 F, o%‘:"
H2 Uteo] A5ttt (Fig. 2). 4
‘jrl"i—,‘: lE._E]'lE._ 7\}%4 EO=2HH 30cm ¢ AH 18]

o|-8sto] mig Skl (Fig. 2B) othi= I 4= A=t
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Fig. 1. Comparing the attracting effect of three herbal plants (A)
lemon balm, (B) rose geranium, and (C) chocolate mint on Bemis-
ia tabaci in nursery tomatoes. Different letters indicate significant
differences (t-test, P<0.05).
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TSkt ol A AHT A2 AR TpA ot
u]7 A7 (x100)2 53 &el5kct

el

4. SAEN

Ao|Z oA EntES} 7 6] BAIE 7t gHfrtEo] <l
& 2}o]= Student’s t-tests= G- E FH|7Ro] W U
£ Hlustylon, s|HAEo] A3 9x]of] mhE HHi7hE
o] BESTAE TAY W= FAHEA] (Analysis of variance)
= o]-&3ste] HlwstoH, Fogt Aol E Hol= B¢
(P<0.05), Tukey’s HSD procedure = AH8-5to] 241513t
(SAS Institue 2018).

7FROlF A4F2 ool Qo] o] A2 T4 &
Aol Hlitshe §4E 7HITh B ol Aol %
o] B¢ 4 ol s 7 =i 2 o SiHolA 14
g2 Ha7|7HA] st R, 909 Blag fet s
AE AdFo] oyl Atee ©el SteEAE 7IE2 R Hot

o
o 5}, 4124 U] WE LA SQEAL Folgt e
£ 7|02 mdsto] U}%}ﬁ]‘q(Byrne and Bellows 1991).
wfebd AUAES] Aok AF8A0] Ao]2] el 7t 4
= HHj7tFo] ¥id)7] A= Bwsith EnfES} 5

B AZ& o]§sto] HHj7tRole] HH7| &5 A}
Ay EntEe} #lEie] -9 dlEolA 7t
Al YebtThH(T=8.98, d.f =3, P=0.0122; Fig. 1). 519,
HEST 2 2AlRHgS Bl gt B¢ 253 EutEA
Hj7Fo]7h oF 68l A WA (T=-25.03, df.=3,
P=0.0016). EUIES} 2FHNELE 2FHIEof|A F2l47}
o E=ou FAA Fodol /IHH(T=1.33, df =3,
P=0.3142). A=A FHl7FRol= A= 718
ofddlell gol BEskAL JloH, fFAAE=A ol
EntEo| Hlof Ao R {RlH, 2 2AgEe 7|1
e AE Eelotet #2452 Citronellal, Geraniol, neral
o] 8 PR E LA O™ (Chae et al. 2014), "1
<, Geraniol> 2= sty HEA=Ee] A=
olst= EH 2 IHZ] Terpene®] AU-EOITH(Martina et al.
2015). ©]& S35l =99 Geraniol AE°] dF 79U &
AEEE 28 Zolet A ol Ald e ddwo] o
= o1F2e 54 F9] (Kostyukovsky et al. 2002; Priestley
et al. 2003; Isman 2008)°l| 7+ 2}-&-5}o] S5 A de A
AlZ 4= ATh(Chae et al. 2011; Kim et al. 2011b)+= A%
Hae B Qlof, efo g 2 Ao F2 felEa B

S|EAE fofl e o83 Mg sis WA

7} o] 2o]2 R0z Azt

oft hmog ok

ﬂd
e o

2, Jul7tRo] fAH Y} HAH

AR S) AT EIH FehA] LRt

Fig. 2. Location of herb plants in the greenhouse. (A) Bottom (placed 50 cm above the ground) and (B) herb plants installed on the top (30

cm at the top of the crop).
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Fig. 3. Comparing the attraction of Bemisia tabacito herb plants installed at two different heights near tomato plants. Herb plants were in-
stalled on the top and bottom. (A) The number of eggs, (B) number of pupae, and (C) number of adults. Different letters indicate significant
differences (P< 0.05).
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(Fig. 2). 7L A7 A=A o S 2= HHi7ks ]9]
O] 5 RO A gl vls) EntEoA tha
Al SR 2 2 A2 WA o] vl Wt °H—Zﬂ
g2 GHj7HRol ] Aletgo] =5] Wokth (Fig. 3A). of
= gl 2itel gHjrRoel o] At EnfER G
oF 108 7H7te] =ttt WH|7] 9] A= Aol shd
F R glEio] #A Yeht &A=t ==A=2t
B2 7|FAEQ ERfERT JujrtFo] Wi v Wkttt
(Fig. 3B). 4% &= T3 ¥1d]7] =9} fARH fjed o2 vet
ot (Fig. 3C). A VEE= HHljztfolo] &, ¥d|7], 4%
o] HE AsHA A FRl47E ERfERT WAL A9
SAHH RIS LERRSIh

2 AgolA] ErhEo] S SRl F2 o
gRut AFuol A gol WS, ol Hlol
o} £ A7Rolo] HEut oo ATe] AT F2 A4
5}l (Gerling and Horowitz 1984; Kim et al. 1986; Park et
al. 1998; Choi and Park 2015), EFtEANA = A5 42

715 Ao 2 I (Kim et al. 1999; Arno et al.
2006) -8 AA|stqlet. dRtA o= 7hgol= 59
LghAlo] fQlo] AEjo] Lol E L3t Y AERY

o B =S B

m:[o F
JU

o] 70| WS k= b Al Ao w dHA 3l
T} (Kim et al. 2011a; Park et al. 2012). Kim et al. (2010) 2] ¢
Toll whaH FAHAERS Folof wht GHljrhFo] o
g0l shatoll A4 fAAHCH ol= eFFol A | ¢
o315t 5ol ofd] Ao g olFskA] Fotal FMHAE
Hofl 2= 317] wfzolzt At & AN E slHAE
o] A2] 9] g "Hli7HRol 4F] Fde deRE

o staol A E2 A st 59, At @
#7101 & felskal, 2=Albe ) ol EARHE 2 7] H |

2 Holk Ao Selstaltt, 5|1 Age] g Ao
AEFAL YepjE B4240] glon] o] 2o ol

<1 2 70 83E Hol= Ao= deA Ut (Jeong et
al. 2010; Kim et al. 2011b; Chae et al. 2011, 2014). = A @]
A gl 2242 fEA RS E4EE-E =4
SHA]= Zotlod S| BE Adatiof Ax|sh=
S0 Al Yol A 12 gHitE] o] L7} 5] H.9)
7} ol = Ao 7 AJZF=CT tl]—\:q 5|H 0] hhE /g
FEE=Ho] o] Witzte AE W AHuis<l
Eo| oJsff Hel7pa] ghitElo] Urz] Zotar o}%ldr
29 oz gdotHc gyl EAEZ A FH

o

—_

b (7 g

*l‘m
m{oi_ﬁrlr:ﬁ

ol
E :Ig o ﬁl

Wi

l
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o]t ¢ HHj7tRo] B aito|BE, A¥A el gt
= 0] Ao A 2A7FFole} gufj7hRo] 2 Al 71 P
Ho| ol 7540 QLo B2 (Lee ef al. 2009), 2 A
off ARE-E S| HAES] %’“‘37‘14 A7 XP =, aF
Lo FEHE o] 8 FUA E 7|mA| 9] AEe] 7Hs
< Ao w A7 E

2 A+ das EEHE HHf7}Fol= AJAdske-A Yt
ot ZFor fYol gong slHE %*—1%1% o]-§ A
Al Hholli= 7] 1 ‘%?l Elxﬂahar2 Sheko]l A5t
of Gufj7hsol7h A4 FUEE AS L, R =
AE2e 54, 99 }D@Oﬂ AAsto] §4H FE7t
F20]E §9151M, Lee et al. (2019) 2] A}AH thofst 213
78 A HESeh, 31eh WAl g 5 WA ero] of
d B oo 2 ARSRE 18k WA S et 4 9le
Zlo= 7|t

Hull7ho] BAlE HiFE ofeha] Ao &tz
FAAFE S7PF o 1H B, EAES o83 Al
HAR S f1sl slEA =Sl tiet EHi7kRel9] 7]
T ASHE AT gl e SH A5
ot Y EntE2AoA dede WSt en, 5jE A=
= g2, 23VE, 2 =2AdhE, fEATES AHe=
HH 50 cmg} A= *E‘r—rJ 30cm Hﬂ of Zkz} 2]}
Hoi7hRe] 2xE = ] 3
chifjrtgo] A& Z+7b /q.o} 7:14- a—ﬂ_-@_a}o] PRI

ANA wokow zxAlbEdt ofEATES
St Ao & Yeh o] A= {114, 711411] 3 EHY
Aes XA SH Aes AHgste FHl7Rolo] tiA
AR Aol gol 2 Ao ZiE.

AL AL
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