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Abstract showed that 0.2 mm black screen was the most effective
exclusion than other colors of 0.6 and 0.8 mm.
BACKGROUND: The tobacco whitefly(Bemisia tabaci CONCLUSION: The two insects were different reponses to

Gennadius) and western flower thrips(Frankliniella various hole sizes of white and other color screen nets. It
occidentalis Pergande) seriously damaged to several was proved that the 0.4 mm white screen net used in this
greenhouse crops and transmitted plant viruses such as the experimental condition was suitable for exclusion of B.

Tomato Yellow Leaf Curl Virus(TYLCV) and Tomato tabaci and 0.2 mm black for F. occidentalis.
Spotted Wilt Virus(TSWV). Objective of this study was to
elucidate exclusion effects of insect screen nets by various
hole sizes and colors for control of the two insect pests in
controlled environments such as a closed plant production

Key words: Bemisia tabaci, Frankliniella occidentalis,
insect screen net, exclusion effect

System. M2

METHODS AND RESULTS: The exclusion effects to

various hole sizes of three other colors with 30 individuals Hel717ol(Bemisia tabaci Gennadius)i= & A7 4.2
of two insect pests was evaluated. B. tabaci was not showed & A E 5989} $74 Tomato Infectious Chlorosis

not difference to different colors and sizes. F. occidentalis Virus(TICV, Duffus et al, 1996) ¥ 5 25% ©]4}2] vjo]

e As mivlete] A HRES] kA B S A skl &
*Corresponding author: Chung-Ryul Jung VE= = slsoIth(Bedford et al, 1994). L3t ErkiEo]
Phone: +82-63-238-4059; Fax: +82-63-238-4035; e %ﬁt%l‘?:}ﬂ% *(Tomato Yellow Leaf Curl Virus,
E-mail: crjung7392@gmail.com TYLCV)= wi7ishs §7de] Wl & EviE grkeo] =7
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Table 1. The types of various insect screens used for exclusion test of B tabaci and F. occidentalis

Size (mm) Color Raw material Manufacturer Country
White Nylon .
0.2 Sungjae MH TEC Korea
Black Polypropylene
0.3 White Polyethylene Sungjae MH TEC Korea
0.4 White Polyethylene Sungjae MH TEC Korea
White Polypropylene Sungjae MH TEC Korea
0.6 Black Polyethylene Textoma Korea
Red Polyethylene Nihon Widecloth, Co., Ltd. Japan
08 White Polypropylene Sungjae MH TEC Korea
Red Polyethylene Nihon Widecloth, Co., Ltd. Japan
TW30 White Polyethylene Takii & Co., Ltd. Japan
st (Horowitz et al, 2005; Park et al, 2012). 24 et al, 1983, 1991, 1992; Robb and Parrella, 1988; Baker
7FFoli 715 HS17E Hol 863 700 A1F o139l 4E& 7k and Jones, 1989), w5 "7l A=89] Y Y(Berlinger

0

Ol

115} (Greathead, 1986), |57k 9 7F4] €] biotype©] X.
=t Brown et al, 1995).
2T AN (Frankliniella  occidentalis Pergande)
T onler BRA o] AR 1980 E Y] wA|7] Al
sto] Al A AAlel AHLleHAl w28kl ATHOEPP/
EPPO, 1989). 53] AAAA=e] 528 #l%o]™(Higgins
and Mayer, 1992; Gerin and Hance, 1993), =ujel4]=
1993 8¢ AFE A7 Wikehe-2 sl A
AR ITHChung ef al, 2000). Z-3EaAdd s Ect
Arpct MAA 7 2 24 U] 5 250lA WAEo] ¢
Asb 4352 Fol Z7| uldel o Hwo|uy 23] Alo] Fof
7] Fokshs FAT WE oAl YAS d537] wieel A
AlALE vt AdAES THelshe FoslFoE A}
2] FSHScmidt and Frey, 1995; Immaraju et al, 1992;
Yu et al, 2002; Chung et al, 2013). &3 22 AujA|
oA Az LAk SFAAIE A8 wiitel AEA
of tigh WAl = BHIATAS S7HIAE Wk o} o
2lgh AFAEHE Aopdd siFEe] Wt B T e
28-S 7HA $ithHelyer & Brobyn, 1992; Immaraju et
al, 1992; Zhao et al, 1995).

ZuedFAE e 15, BErkE, v, 53 5 623 224
T A& A £ vHlsta ARk 8 HEE v, '
Hj7FFolx§  °FFo] Tomato Spotted Wilt Virus
(TSWV) £} Tobacco Streak Virus(TSV)E vii7ite] 744
o2 Bist £48 F1 9ltiSalguero et al, 1991, 1994;
Helyer & Brobyn, 1992; Barbour and Brandenburg,
1994; Groves et al, 2001).

AA A A AR 2 7ol 2 m A
o] #4 AbE- IPM(Integrated Pest Management)©l Sl
o] 7P¢ WA ol & Algto R AR 74 Ao <
st 571 AAA Fea Al st AR S Aa
A717) SeiMe gl ARgol 7P adAolet & 4 gl
THNeal, 1992). W57 AH8-2 3l A1) 7H2x(Berlinger

=

et al, 1983; Baker and Jones, 1989) 4 AF&-A| A¥E 34
o] ZrA(Berlinger et al, 1983; Robb and Parrella,
1988) ol Slo] 344 avE Kol qlvk A A el
A AR 7ol T FY AdE s U A
S ApiA o shuz, AFAuZE 7hset 8574, vt
(Cucurbitaceae), 7Y Solanaceae) 52 A7 GA
F 2 3T T dle] dE) A8 Thset Fash WAy
<olekal & 7 QItHChung et al, 2013).
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W5 F3 82 SPL LifeScience Co., Ltd. (Pochun,
Korea)ellA #mfjstal Sl F E7e] AAAE AR-E71(72
x 72 x 100 mm, Product No. 310076, 310077)9} 1175
2 %(80.8 x 80.8 x 21 mm, Product No. 310074) A}
Gtk vl 1749 )45 7 ARSE71E SR
178 el AR F jzHRe] AF 30 rlelE &
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Fig. 1. The schematic diagrams for exclusion test of insect screens to B. tabaci and F. occidentalis. (A): B. tabaci, (B): F.

occidentalis.
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SPL LifeScience Co., Ltd.9 ZHAFE AS587)
(Product No. 310076, 310077)2} 114€ Z#|(Product
No. 310074)= "]'&ETI'C’% WA 280 06 mm 2 0.8
mm (Table 1) A% 1431t} Bull7l#o] 4% 4 7]
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S7%2]
A4 4] A AR A D e

ﬂ*é 79.23% SAS ii T1%(SAS, 1989)°] PROC GLM<

ojgato] FAREAEE - Ae] be] Hatg wlwsisit A
WA CA ARt Apol7k I H = A I Alele Harl
AHA(LSD)= ol-8-ate] Hwaki.

39 37149 HHl71R0| xIE

6 7 A7 WA T Follx] 0.2 mm G- Hlzt
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L}E}L“XW ol% 3 T WEH AbolelaE A7 oA

& Holx] WSIHFig. 2, F = 862.25; df = 6; P = 0.0001).
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Fig. 2. Exclusion effects of B. fabaci to insect screens of various sizes with white color. Control means that cage not
installed insect screen net. Each treatment consisted 30 individuals and was replicated three times. Different letters above
standard error bars indicate significant difference among means at Type I = 0.05 (LSD test). Teitel (2007) was reported
that the average thorax size of B. fabaci adult females and males were 245.5 and 184.4 pm, respectively.
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Fig. 3. Exclusion effects of B tabaci to insect screens of two types with white and red colors. Each treatment consisted
30 individuals and was replicated three times. NS means not significant.
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Fig. 4. Exclusion effects of F. occidentalis to insect screens of various sizes with white color. Control means that cage
not installed insect screen net. Each treatment consisted 30 individuals and was replicated five times. Different letters
above standard error bars indicate significant difference among means at Type I = 0.05 (LSD test). Teitel (2007) was
reported that the average thorax size of £ occidentalis adult females and males were 261.3 and 215.8 1 m, respectively.
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Fig. 5. Exclusion effects of F occidentalis to different three colors. Each treatment consisted 30 individuals and was
replicated five times. Different letters above standard error bars indicate significant difference among means at Type I

= 0.05 (LSD test).
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3 Fe A, 5 R A)E 7R 0.6 mm Bt
2 T AHEA WS 7F 0.8 mm T Aol
A A Aga ) 27 YeRgth 0.6 mm EelAE
B 21(26.6%) <5 M(41.3%)< 4 M(51.0%) o= Adastrt
=7 Yehd ¥Hi(Fig. 5B, F = 3.50; df = 2; P = 0.0635),
0.8 mm "gelxle Aol WA oin] of 1.3 wlj Apckat
7b A deRARE A4 foxks $llthFig. 5C, ¢ =
-1.79; P = 0.1302).

2 ATE Fske] WA AAzke] A Aol 4 0.6, 0.8
mm ¥ A EE vl By, ZregAdds W3l
A atolg XS FOR o AX M WA H T A A
o] A WAl axpH AoR FARSITE 19
U e AR AEe8T 22w AuialE
Bk 247 22 v g APaAA] FolA ZEeEA)
Helg ddo® Fdards fsliMe 0.6 mme] 24 W3
YHEUE= 0.2 mmo] 54 WS AREShe Zlo] anpel
Ao7 HekETh

n %

AP W vloldAE mivlehs wllzbRols) s
g A HAsk] wiinel g2 oln] ZabAQl Ao
Fgaitt, it Tt TR AEFEE 7Y Wg
A AFAE AR et A7 $AE ol
2y ASAE Ao sk sheA il
HH oz Al tgk AP STkl I STl WieE
<7715 A3E Zgskal ti(Helyer & Brobyn, 1992;
Immaraju et al, 1992; Zhao et al, 1995). Z=st X13H4 )
wje] g o w WA HAEY T2 ARkl Qo A
2 AR WA EE oin] dulgo] EAI7E Hw, XsAt
AR AHEHRS] AR ARG A|A] mEHo] AQHE
9] FARe] ARH I Qe

Brown¥} Czosneck(2002)> TYLCV ui7|5<Q! EHl7k
Fo| wWAle] disl] Walle Al 9 Abdo] ¥Es) )
Aboletar Auelet. Wals ddxpbde] g o s
TS o] &%t 7ol ApdayE FHE Aol A AL
319tk Oida et al, 2007). 0.4 mm HFES AHE 49
100% Apehe- b HQAAN W F3 AAT7E 24 Fo
S 0.3 mm oJst WELelM = FY AdE At v =
thal sigith geek 24 xS Sd 04 mmet 0.35
mm WFEE AT A, 7HRolRF B Foll Aot Gl
= Q1K 0.4 mm oste] WEE AdE I} ek
ST B Adges 24 AT sk okgkA|vE
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S A7E SizRole] ezt frdabde] A dE
SRRISISITE Matsuura 5(2005)> 2> <{(congener) B
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Heo] Az S| oigt fYxbdas} =5k QolFA Y
ol By AlElel fARE Zow FS5Enh Al tigh 7t
Foliel TAPHwEFe] Wk wste] g A wdst
T s S AR AVAAE s7FellA Wol ARgstaL Sl
G JAle] HarE ol Mbgrio] @ ©(LED, Light-
Emitting Diode) 3t 3% WAlE 918t FHkE 7o) o]
£33 9lth Kim (2012)4 Hiye] = S LED X
27} ghlzbRe] fiele] aapAle|gla I therow g, &
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Ak %i%%xﬂ@aﬂﬂ HESol thalM Yang 5(2015) 5
Aol gatAoly 1 thro g FA, A 1l malsy =09}
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S o] ARPE W f1ge] Eoh it
(Nakamura ef al, 2014).
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