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ABSTRACT

Colored sticky traps have been widely used to trap and monitor flying insects that
response to specific wavelengths. However, colored sticky trap attracts all insects that
response the color, thus resulting in invasion of a lot of non-target insects.
Non-target insects occupy the attachment surface, interfering with the attractiveness of
target insects, and increase the effort and time required for monitoring insect pests.

This study was conducted to investigate the effects of non-target insect-blocking net
(5 and 10 mm in lattice size) on the attraction of insect species, which covers the
sticky surface of color traps physically to block non-target organisms. The possibility
of field application for the insect-blocking net was tested by analyzing the species
diversity index and frequency distribution of insect body length of attracted insects.

As a result, species, individuals, and diversity index showed higher tendency as the
net was not applied or grid of the net was larger. However, when the analysis target
was limited to the taxonomic groups (i.e. Family) including insect pests, it was
confirmed that this tendency was reduced. Therefore the influence on the blocking
effect of large non-target insect was confirmed. In group of Thripidae, Aleyrodidae,
Cicadellidae that generally include many pest species, the frequency distribution of
insect body length did not show significant difference among traps with different
non-target insect-blocking net. Consequently, the use of non-target insect-blocking net
did not adversely affect the attraction of target insect pests, suggesting 5 mm or 10

mm-net can be selectively applied for insect pest monitoring.
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Fig. 1. Yellow sticky trap in protective case made by the patent technology
(Registration number : 1012115110000).
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Fig. 2. Non-target insect-blocking net modified on the basis of patent technology
(Registration number: 1012115110000).
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Fig. 3. Trap installation location for each treatments shown in the satellite pictures.

The red circles represent traps with normal yellow sticky traps (YST) (A), the yellow
circles represent YST with a 10 mm-mesh non-target insect-blocking net (B), and

the blue circles represent YST with a 5 mm-mesh non-target insect-blocking net (C).
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Fig. 4. Yellow sticky trap with non-target insect-blocking net

hung on a tree branch 1.5m above the ground in a citrus

orchard.
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Fig. 5. Yellow sticky trap with non-target insect-blocking net

installed on a pipe line 30-40 cm above the plant canopy in a

strawberry farm.
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Fig. 6. Measurements of wingspan and body length. When two wings was straight
state, the wingspan was measured exactly. When the wings of trapped individuals
was folded, the wingspan was calculated by summing the lengths of the prothorax

and wings.
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A 100% S0l 7FedtEE 09 AF@s WEi, & W EAskes S50
Mg E & AT@S YA 8

HI

Shannon - Wiener index of species diversity.

S = Number of species in community.

Pi = Proportion of total abundance represented by i species.
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Zn(n—l)

A= TNV

= Simpson's index.

A
N = Total number of organism of all species at a given site.

n = Total number of organism of a particular species.

7 1) 7} (Arachnida), WT-7(Entognatha)oll &3l= AAFE3 A7jn, FAE 2

T
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S &, UH] & (Lepidoptera) 2 ¥ &(Hymenoptera)e| 3(larva), E7/17} &2 =] &
& W E7)E(Orthoptera) £52] FZ(nymph)o] ¥F FAFHASY o]Ee 1|3
seo] g7 wEel EAA AUt EflS T, &8, FHFshes Aol A
T A2 FATE AEE MA EmIF ZA el A Al

-

of #F7} 27

24l-1. A AM B TR B B T AF BRT 4
AF AG "M BAHD Y= HF F VAN £3 ANt B o)

Z o
S

K
e

2 Hulto|-gol(Tetranychus wurticae), ZFTA|-&°N(Polyphagotarsonemus
latus), Z=FAE|, w28 & (Frankliniella intonsa), 3+Z2H|, 74 3] of uj
V| Z(Aguriahana triangularis), 3 ©l| off v ¥] F(Empoasca  vitis), 7] 7}F0|
(Trialeurodes packardi), HSIGE, TuajAA U]‘/]r‘ﬂo]’(Spodoptem litura)°] AT
(Yang et al, 2016). |5 FolA FHHZEH {FlH= EFTU FANEH 7,
uj) 1] Z=3}H(Membracoidea), 7S =3} Aphidoidea), 7}F°]Z(Aleyrodidae)S =4 o
o2 dAsRFoH, E3F 2] F8 AT 228 32l (Bradysia agrestis)7}
3t A7 27N A 9] F(Sciaridae) @} 7ZFA ] 7-(Cocoidea)d] FA1E29 F = A7
ol EFAIAT. BV QAE E(Galerucella grisescens)7t &3 TAHH & +52
22 RWPdJN F(Staphylinidae)?F 4ol  EHol FAAA  ALdstAth. IR
(Heterocera)®ll 43l 35 T3 B0 & T oy, B ZAboA F40]
A8 A &k, dF A FE HEZEEHS o] &35y] Wl EAUAA A
ol skt

2412, LFUPNA B o4 Fo % ERE A4
A AY oA FA7ZE He slFF 555 Fasto(Kim et al., 2000, Jeju
Special Self Governing Province Agricultural Research & Extenstion Services, 2016)

EE3A4EY, g Add, divsady So] &8

y N0

= FAEAF, 250

o
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v 1) S (Empoasca vitis) 5°] EM A= wiw|FH, E71Fol(Dialeurodes citri)7} &
A= 7I5Fold, Z2FUFARAE(4phis cirtricola), =3 G Eo] E3E o] A=

=5, oM oA A #(lcerya purchasi), S22 A8 #l(Unaspis yanonensis), &

ol
X0

L
>

[¢]
N

l

e ZHAH 7 3H(Coccoidea)] A%, N\l 2 RwkXH &l (Epuraea domina)7} =

72k A 8 Bl (Pseudococcus cryptus), H17ZtA| 8 &l (Ceroplastes rubens) & ©| X3t

g BAEEE $ Sgos HdS u) WY A(Nitidulidae)oll &3 o=
aa=EE A, #BEES9E(Contarnia  okadai)7t  EFEE 3
(Cecidomyiidae) & EA G2 HAAsAT F7I2 A9 Fo=2A H=F5H

(Citrus  greening disease; Candidatus Liberibacter spp.)= Ui7/|3t= = 5-0]

od

(Diaphorina cirri)®] < &S FMNHFEPRCZ FPsta Q17| wjEoll(Hall et
al., 2010), W5-°]#(Psyllidac)= 4] ool ZFAZHT. =W (Phyllocnistis
citrella), U= 7 A U (4scotis selenaria) & UNIE dll5 =3 7rad & F

A o, dF A F2 AEZERS o] &5ty] wEel &4 el Aleekd

0
r]I
f
o\
o
o2
ox
X
b
Mo
i
2

]

T d
ozx AFe Ul U FFS serEy] oleiy] WEel 74 LY W F
8 %0 &% BRT 4 A B #Y AAFE BASGG A 27 7

QJstal, AR A7)0 ME WHolE H
Aslstr] flste] A&7 W] AV|E A WES TEete] MEFeRE HESA,
A 2 E EFoE HASt o3 &5 ZA(Randomized Block Design)

29 B4R (One-way ANOVA)S AAEG oMW, AAZHA O 2 Tukey-TestS
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29t 10 mm FHE, FAHYL} 5 mm FAHUE A4 FoFE P < 005904 ° -
AR Foto] vustth o w 42 SAS University Edition#} Excel(2010)<

Agste] st
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1. ZF A8 ¥ FUd BE 259 £ gk 4

Zr ZAY uith ZF Ay HE YUY EE 259 F gk BHE AAEA
o},
1-1. A 1=%

A 1327 A e B A 7 A & 288 BE/FTY (S), MAFTN)
T OYAR AT FHHe dA=Z A= 277t 45 =2 AEE YEU

ZF AEl & 28" HF BRI FO)E AAY A7 F45E =2 AEE
el en, tdizaa HastdS W 10 mm A 2s AL

7F Ao (y? = 2.510. p = 0.1131), 5 mm FA = FAHCE F23 2o E
HATH(x? = 8.843. p = 0.0029).

X8H H MATY & 9N AR AT E45 B IS HEUS
o BAXHOZ {2t Ao]E HIATHF = 73.53. df = 4, 4. p = 0.0005). £F 7
A=) Zpol7b WG AJNES FA3H7] fste] FA e wol e EfelA F
3 F& ¥ 23} 4 3k2] F(Sarcophagidae), % I}E] ZH(Anthomyiidae), 774 =
3}(Calliphoridae), z%ﬁrﬁlﬂr(Rhiniidae)% 4z sEFTe vg BE wol
EfoAvt 3 om, 53] Adelde Fo 20 /MAVE FREO Hlw A Aol

& F 7Y Fdel @& zol7F YEET

Shannon and Weaver A|4=9] 3k AA}e] =7
ol 52 T d¥8e RISy SAHSE #9F Aole JUATHF = 14.02. df
=4, 4. p = 0.0127).

Simpson A& 10 mm oA 7} @& FXE YEH AL, 5 mm FAl 7}
 EE FAE B 5 mm BolA F TFgo] BHA UEtgoy SAAHCE

913t zpo)= QUATHF = 25.94. df = 4, 4. p = 0.0040).
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A 2xgNA ST B An 74 Hel § 22D B BRE S, B

é
—_H
A
~~
Z
w2
=
o
3
]
=]
o
=
o

Weaver A<=, Simpson A+ WAZ A=A =771 &

ATH Table 2).

o F(S)= WAl e uf 7P A vk

I, 49 10 mm FA P, FH9 5 mm BAHHE HuEHs W 25 B
5

o7 F23 Aol= JAAJTHI0 mm: y* = 1.63. p = 0.2611;

4
J
Hir
rlo
o
o
ftlo
v
o
=
¥

)
Ac)
oft
35
ok
(i,
o,
4
M
u

A MATFIN) E=SF FAZAA B2 NATIE FAEHAOY TAFOE
A QUATHF = 1.48. df = 8, 12. p = 0.2621).

Shannon and Weaver A|<=2} Simpson A~ E5F AXe A7|77) 45 =2 &
Odde Uetl= @te B, Simpson AFollA FAHCE FoJ7 ApolE B

% TH(Shannon and Weaver Index: F = 8.12. df = 8, 12. p = 0.0259; Simpson Index:

o

F =294, df = 8, 12. p = 0.0455).

A 3EAANA FG BA Ax 2 e & 2P FF AAFN), BE BF
7Y (©S), F dEHAA dAZ AR 77 F52 =S AFS YA

oo )= FAEY 10 mm BA oA Azt
F, 20822 Al e o FAEet 10 mm BAEE Pl A4 F
AFoz Aol YATHy? = 0.095. p = 0.7576). 5 mmolA FUE FL& 9Fo
2 FAE, 10 mme} Rlndte] @A Ueh BAFHORE {Fo% AolE HATH®
= 5.452. p = 0.0196).
Z8E H MATFN)= FAGAA GdstA =4 vEtg Be A8 A
I} vHluste SAHCE {7 AolE BUTHE = 5.02. df = 4, 4. p = 0.
T O¥A8 ATe EF 10 mm BE A2 EFA M 5 F OdEES U
Eitout AR 753 2tol& fIATH(Shannon and Weaver Index: F = 1.14.
df = 4, 4. p = 0.4521; Simpson Index: F = 1.03. df = 4, 4. p = 0.4904). =% U
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mm WAHE, 5 mm YA ro| Fg
p < 0.001; 5 mm: y* = 35.328. p < 0.001). £3] GAHYF+= sl EFNA
3 15F 5 oA 11F0] o] e EfolA x| Wo] gle EFAA 4
o] FE A wdeHl, olHF Aol WP E ANE AdHET

74 AE 7 28d Hd AAFN) £33 A"l s AdA w2 AFIU

e

T, EAASE foF 2ol BHYTHF = 7.24. df = 5, 6. p = 0.0159).

o,

Shannon and Weaver A5~} Simpson A+ A A7|7F S5 F O Y
o] < Yvlste FXE YUEFH R, Shannon and Weaver A|<FollA] SAH S
2 793 Ao]E E A TtH(Shannon and Weaver index: F = 4.50. df = 5, 6. p =
0.0473; Simpson's index: F = 1.35. df = 5, 6. p = 0.3594).

ol

2 7 Ael B fYE 78 AF BREY B O 24

Ao

7 24 vtk 2 He) W2 T AR td sFo] xIHE BRI F
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N
Ac)
oft
5|
ot
(i,
o,
E

M

T FO)E AR At 255 B 4B
Jehigon tEFT 10 mm E W@ W, BAHOE o7 7

ATHI0 mm: > = 0.123. p = 0.7255; 5 mm: x> = 3.689. p = 0.0548).
7 NAFN)E HARZ AAe] A77F S5 Be AFS Heded, 43

o7 {3 Aol E Ho|A| FUTHF = 8.86. df = 4, 4. p = 0.028%).

H

ot
(i,
o,

o\

Shannon and Weaver A|<FollA 10 mm WA 27} FAZ RO vASHA &
Odds BAa, FAEe 10mm FAH Y= Smm FA S HwE S o, A
2o g2 F23t xo|S HATKE = 37.47. df = 4, 4. p = 0.0288). Simpson A|F+=
Shannon and Weaver A+ Y3 A3FS UelAoO Y BAHSE FoAHS

AATHF = 265.73. df = 4, 4. p < 0.001).

=

2-2. A 2%

A 2ZAANA TP BN A 72 AP & 2899 FHF BEFTY FO), T O
& UEHY QI TH(Table
Azl A717}F AeTrE W

WA ARE A
5. a8u 2" BF AAFNE 8T o
Fe Yeig o, SAHCR o3 Aol AATHF = 0.65. df8, 12. p
- 00022). ZHE HE BRT FOE Bol Qe AolA EA Yoy @
2 AEe EAT HDAPL ¥ SAHOE folg Aol YATHI0 mm: -

0.857. p = 0.3543; 5 mm: x> = 0.857. p = 0.3543).

T
QL
£l
N
_>|i
©
[y
N
N
|
&
o
é Hir
rlo
N

o
o

S
L

-~

Shannon and Weaver A%} Simpson A+ AR 7|7} S5 F YA
ol A uetgou, z+ Ay 3t FAZFC=E {F93F Aol gl TH(Shannon
and Weaver index: F = 3.11. df = 8, 12. p = 0.0379; Simpson index: F = 2.07. df
=8, 12. p = 0.1229).

2-3. A 3xZA

Al 3EAFAA Y B A3 4 A &

b
-1 {
it
N
ko
:(I)L_t‘
ofy
s
4
e
Mo
u
l‘—H
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rlo
o,
)

(o3

S UERY A Th(Table 7).
g9 F# MAFN)E A 2717 F45 5L A4S UE
4og Fo3t zolE YEUJUTHF = 1237. df = 4, 4. p =
0159). AN A gel et A AR FUNErE Fo] E2A3AS o 7
taed oo e 9 2
of A7t 245 2 AFES BRI, FAEe} Wo] AEH ERS vudAdS

u BAASZ {23 zol= FATHI0O mm: y 2 = 0.400. p = 0.5271; 5 mm: 2

g
of
3=

=
A
o
s
offt
a
by
o

b2
ol

= 2.000 p = 1.573).

Shannon and Weaver A5~} Simpson A+ UFE AAe] Z7|7F 45 &
el 5 UYele FAE BAom 74 A 3t BAHCE {3 A
ol #lAtH(Shannon and Weaver index: F = 0.59. df = 4, 4. p = 0.6866; Simpson
index: F = 0.36. df = 4, 4. p = 0.8266).

0
ATHI0 mm: x* = 1.806. p = 1.790; 5 mm: y* = 2.182. p =

g B AT = FAGAA M =%, 10 mm A Y
ANA 7V LA HEls oy BAR R {23k Aol fIUTHE = 2.06. df = 5,
6. p = 0.2022).

Shannon and Weaver A|<=2} Simpson A& AAe] 7|7 45 =2 T O
FdE UelgF oy EAZSE fFoldk Aol= §IJTHShannon and Weavers
index: F = 4.46. df =5, 6. p = 0.0482; Simpson's index: FF = 4.79. df = 5, 6. p =
0.0413).
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Table 2. Comparison of species diversity indices obtained using whole insect species caught on yellow sticky

non-target insect-blocking net in orchard 1 (without pesticide control, an open ground citrus orchard)

trap with different

The size of non-target Species diversity index
Date investigated . .
insect-blocking net S (Species) N (Individuals) Shannon Index Simpson Index
2018.08.30 ~ 2018.09.10. Control 137 236 + 19.9a" 3.21 £ 0.318a 0.13 £ 0.063a
10 mm 112" 134 + 20.3b 3.19 £ 0.141a 0.11 + 0.038a
5 mm 92% 159 £ 20.2b 2.77 £ 0.235a 0.17 = 0.056a

YMeans with same letters in a column and date investigated are not significantly different by Tukey test at p = 0.05.
ns : Non-significant between control and 10mm or 5mm by y’-test at P = 0.05.

* : Significant between control and 10mm or Smm by y’-test at P = 0.05.
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Table 3. Comparison of species diversity indices obtained using whole insect species caught on yellow sticky trap with different

non-target insect-blocking net in orchard 2 (conventional culture, rain proof cultivation citrus orchard)

The size of non-target Species diversity index

Date investigated
insect-blocking net S(Species) N(Individuals) Shannon Index Simpson‘s Index
2018.09.10. ~ 2018.10.08. Control 63 90 + 15.0a" 1.76 + 0.311a 0.38 % 0.102a
10 mm 51" 47 + 8.9a 2.21 + 0.133a 0.16 = 0.018b
5 mm 52" 51 £ 10.2a 2.04 = 0.161a 0.22 £ 0.034ab

YMeans with same letters in a column and date investigated are not significantly different by Tukey test at p = 0.05.

ns : Non-significant between control and 10mm or Smm by y’-test at P = 0.05.
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Table 4. Comparison of species diversity indices obtained using whole insect species caught on yellow sticky trap with different

non-target insect-blocking net in orchard 3 (Farming without agricultural chemicals, green house strawberries orchard)

The size of non-target
Date investigated

Species diversity index

insect-blocking net S(Species) N(Individuals) Shannon Index Simpson's Index

2019.03.05 ~ 2019.03.26. Control 22 88 + 11.82" 131 + 0.160a 0.46 + 0.077a
10 mm 20™ 31 £ 1.3b 1.42 + 0.062a 0.36 =+ 0.018a

5 mm 9" 30 £ 13.8b 1.08 £ 0.157a 0.45 + 0.084a

YMeans with same letters in a column and date investigated are not significantly different by Tukey test at p = 0.05.

ns : Non-significant between control and 10mm or Smm by y’-test at P = 0.05.

* : Significant between control and 10mm or Smm by y’-test at P = 0.05.
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Table 5. Comparison of species diversity indices obtained using whole insect species caught on yellow sticky trap with different non-target

insect-blocking net in orchard 4 (conventional cultivation, an open ground citrus orchard)

The size of non-target
Date investigated

Species diversity index

insect-blocking net

S(Species) N(Individuals) Shannon Index Simpson's Index

2019.03.26. ~ 2019.04.23. Control 139 211 + 43.7a" 3.12 = 0.087a 0.10 + 0.021a
10 mm 69%* 67 + 9.9 2.72 + 0.182ab 0.13 + 0.026a

5 mm 56%* 61 £+ 8.8b 2.58 £ 0.140b 0.13 + 0.020a

YMeans with same letters in a column and date investigated are not significantly different by Tukey test at p = 0.05.

* . Significant between control and 10mm or Smm by y’-test at P = 0.05.
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Table 6. Comparison of species diversity indices obtained using taxonomic groups (i.e. Family) including insect pests caught on yellow

sticky trap with different non-target insect-blocking net in orchard 1 (conventional culture, an open ground citrus orchard)

The size of non-target Species diversity index

Date investigated

insect-blocking net S(Species) N(Individuals) Shannon Index Simpson's Index

2018.08.30. ~ 2018.09.10. Control 38 125 = 29.9a" 1.82 + 0.262a 034 = 0.104a
10 mm 35™ 75 £ 14.7a 1.88 + 0.278a 0.32 = 0.095a

5 mm 23" 91 £ 18.2a 1.34 + 0.208b 0.46 = 0.096b

YMeans with same letters in a column and date investigated are not significantly different by Tukey test at p = 0.05.

ns : Non-significant between control and 10mm or Smm by y’-test at P = 0.05.

_3’|_



Table 7. Comparison of species diversity indices obtained using taxonomic groups (i.e. Family) including insect pests caught on yellow

sticky trap with different non-target insect-blocking net in orchard 2 (conventional culture, rain proof cultivation citrus orchard)

The size of non-target Species diversity index
Date investigated
insect-blocking net S(Species) N(Individuals) Shannon Index Simpson's Index
2018.09.10. ~ 2018.10.08. Control 24 19 + 4.52" 1.43 % 0.158a 0.34 + 0.050a
10 mm 18™ 20 + 4.8a 1.34 + 0.161a 0.37 £ 0.052a
5 mm 18™ 28 + 4.9a 1.08 £ 0.207a 0.49 £ 0.091a

YMeans with same letters in a column and date investigated are not significantly different by Tukey test at p = 0.05.

ns : Non-significant between control and 10mm or 5mm by y’-test at P = 0.05.
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Table 8. Comparison of species diversity indices obtained using taxonomic groups (i.e. Family) including insect pests caught on yellow

sticky trap with different non-target insect-blocking net in orchard 3 (Farming without agricultural chemicals, green house strawberries

orchard)

The size of non-target Species diversity index

Date investigated

insect-blocking net S(Species) N(Individuals) Shannon Index Simpson's Index

2019.03.05. ~ 2019.03.26. Control 6 48 + 7.9a" 0.41 + 0.07% 0.82 + 0.044a
10 mm 4" 18 £ 1.0b 0.21 + 0.128a 0.90 + 0.062a

5 mm 2" 10 £ 1.7b 0.25 = 0.132a 0.86 = 0.080a

YMeans with same letters in a column and date investigated are not significantly different by Tukey test at p = 0.05.

ns : Non-significant between control and 10mm or 5mm by y’-test at P = 0.05.
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Table 9. Comparison of species diversity indices obtained using taxonomic groups (i.e. Family) including insect pests caught on yellow

sticky trap with different non-target insect-blocking net in orchard 4 (conventional culture, an open ground citrus orchard)

. . The size of non-target Species diversity index
Date investigated - — -
insect-blocking net S(Species) N(Individuals) Shannon Index Simpson's Index
2019.03.26. ~ 2019.04.23. Control 39 31 + 3.2a" 245 + 0.124a 0.12 + 0.025a
10 mm 28™ 20 + 2.6a 2.22 +£ 0.201a 0.14 = 0.029a
5 mm 27" 28 + 3.1a 1.99 + 0.230a 0.20 + 0.063a

YMeans with same letters in a column and date investigated are not significantly different by Tukey test at p = 0.05.

ns : Non-significant between control and 10mm or Smm by y’-test at P = 0.05.
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SNEF AGe FA FEI RASANA DL ENF SATT A S

Ak BoZ Hoke o, #oE| A, e FH(Muscidae), &5 98] 77
ol &ate ZFo g FotEth 7-12 mm o HFEE ZHES Wo] Ay
dERom SAHA AN BHo= Boks wl, 47
o, AR, 25, FHAsL old dlFE], W] EA7F oE Tl Fot
0y mEd 239 §de 43 Hastn S JehAch AFe]l 3 mm
olate FMPHE =52 FF =5 Wi Fo] Ao, I g & ]

%] Fol3 S(Acalyptratae), -3}2] Z(Psychodoidea), 7478271 HA
&3, H A<l ZH A7 (Chalcidoidea)”} 3l &% AT}

_,d
:?L_"
ot
oL

N
&2
rlo
(m
)
2
>
4N
:{o

o

HA, izl FAYS viastds @ 10 mm AYE BAFSE fFogh
zolg BH o, 5 mm A AA FoF AolE YGERRA ZATHI0 mm: °
= 26.130. p < 0.001; 5 mm: y*> = 1.980. p = 0.1594). A 2EANA 7}Fo|F=
HE2T7 10 mm, 5 mm & HlRSEES W 25 {3 xolE BASH, 5 mm
NA FUAMAGTTE 7H BATHI0 mm: x* = 6.716. p = 0.010; 5 mm: x° =
25.000. p < 0.001). Al 3xFA= 7tFolHe WEV ol Fd= = MAF7t
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32

A, Al 4ZFNHE wl AUt 7] B4 AHZ Kol spRo|He {9l
go] EAZE QIF AT A9 e AR AGHITH

A 1Z2ZANA muEE 5 mm FAENA 7P Bol FAHgo Y AAFH o
2 AMAF7 AR, FAEt 10 mm AL, FA29 5 mm GHEE v}
AL W EAF FoAe AATA0 mm: y* = 1.191. p = 02752; 5 mm: > =
2.778. p = 0.0956). A 2EAZN A vjuFHe FY MAFE W Hol A 7]
F 7NARre] 2 E ] FARAC] olFgith Al 3xAANAE FUEE wiH
SHAMNAZE R{ATE A 42N E FAGAA 7 B AV FdEHAoY
10 mm WA, 5 mm BAY} vAEAS o, FAHOZ {3 AolE Kol
A FUTHI0 mm: y* = 1.667. p = 1.967; 5 mm: x> = 0.529. p = 0.4669). "1 =

e s EFT 5 Hud AF @fFe] & EFToly 24 A3z Hgk
(3]

4w
e

mm: x> = 8.647. p = 0.0033; 5 mm: y> = 6.000. p = 0.0143). A 2EHNH T F
A ollA 71 B2 MAT7E FYEAL 10 mm e & MAE FUHA Zot
FAASE {3 Aol EATHI0 mm: = 31.000. p < 0.001; 5 mm: x? =
7.364. p = 0.0067). Al 3x7AA NG EHE= A7 o] A YTt A
47 A =G w9 &7 FhEY] FAEAC] A T AHAE BYS

W AT EA7E ARRY fUlE GAFOR 44T Y AOE B
5

goke s Al 12 g FAE B b ol #UHAUL, 5 mm W3} vl
WIRE o BEAHOE 93 2ol BATHI0 mm: y> = 6.545. p = 0.0105; 5
mm: y’ = 30.224. p < 0.001). Al 2EZZANHE 10 mm FolA 7P ©& AT}

FAEAL FAe vustde W, Dol J= EFH} FAF Aole HERUA
UTHI0 mm: x* = 2.333. p = 0.1266; 5 mm: y* = 1.328. p = 0.2492). A| 4%
A= Wol fle EffdA 7 MAIT7E 7 wkou 7 Aol wisg

MAF7F Y] {25 Zo]lE BolA] ¢FATH10 mm: x* = 0.250. p = 0.6171;
5 mm: x* = 0.061. p = 0.8055). S 2]F= A 1EAolA o] §le EFA F
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dE MAT7E BRy SAHOE FY3 AolE BYo, A 2243 A 427
M= 28 Aol VEhAl hol wro EAE QA FY FBFol Unn
#FHES Welrle ol sinh

FAHA A= A 12NN FAE G 7 go] K=, A A7 F

E FAMAS7E 2o T2 smm FE BlwEg S W SAZHOE F9
3 o] Z HATHI0O mm: x* = 1.042. p = 0.3074; 5
0.0116). Al 22NN = RINE AR A7|7F 25 Fd=E= MAT7E AA
UEtUE 2SS EA3, S mm BolA 7 B A K= FAE e &
2]3k 2ol E YEMAATHIO mm: y* = 0.053. p = 0.8185; 5 mm: y* = 15.364. p <
0.001). Al 3370l = Wol gle AgolA 7 B2 HAZE fFd=H], FA ¢
o} B Xt EfPFo vlmoA Fogk 2olE EAO (10 mm: x* = 6.231.
p . p = 0.0325), AAFHogE HE Fo AA} FY
o] WA ol oF o FFo R A WErl= olH itk Al 4ZFNAE A 2

% g B AV fidEE d8E B s
mm oA Mg B AV FAHAJT 28y BAHOR {oF Aole
ATH10 mm: x> = 0.117. p = 0.7324; 5 mm: x> = 2.844. p = 0.0917). =3 A
e BA e 24 2Rt 2 Aol dolsta, AAe] Av|7F AL

EfoA fFdol B2 ATE A7 "W W EA7F FAE A A Foel

of

HATHI0 mm: x> = 34.783. p < 0.001; 5 mm: x> = 67.600. p < 0.001). °]& =

el A AT G BalA FAdsA e F



2 149 MAsE gt Be AgstA @2 ERF 10 mm FS AT E

H, BE AYshA &2 EfA 5 mm B= A EFRY 74 NAFE vt

et 778 3t2] F(Calliphoridae) = F-A 2o A F 29714, 10 mm B e} 5
mm FAGAM FYHA Fol FAG AT At YEIRoH FAHOCRE {9
Sk zFo]lE BHATHI0 mm: x? = 29.000. p < 0.001; 5 mm: x? = 29.000. p <
0.001). 71T A= FAHEAA 13704, 10 mm FH A 1IMAZ FHHA
I, 5 mm BollA FAEHA ot FoF AT BFAE BHATHIO mm: x’ =
10.286. p = 0.0013; 5 mm: x> = 13.000. p = 0.0003). 5ol FA oAt 7
AAZE fFrdEo] o] 2AsAE W Fdol glol FAF At a5 BATHI0
mm: y> = 7.000. p = 0.0082; 5 mm: y’> = 7.000. p = 0.0082). F3}z]}
(Scathophagidae)= T 2lollA 22704 10 mm WA 2ol A 370, 5 mm WA 1
AAT Fd=ol, AA £ MAF7E BA FSol=, AR F4 At &
H7F FAHSE Fo5A UEFSETHI0 mm: y* = 14.440. p < 0.001; 5 mm: x° =
19.174. p < 0.001). A3 Z= Fo] e EFolA 42704, 10 mm FA A 3
AAZE FYEATL, 5 mm BollAe fFdel HA Fof Fold Ad a745 B
TH10 mm: y? = 33.800. p < 0.001; 5 mm: x? = 42.000. p < 0.001).

& F A Ho] 5-6 mm o &3k FEd EaE e I Ao FY
MATE vng 23, B A EFoA B& HetA gL EFRT F4
AAF7F =4 et #2agds FAZAA 191 AA, 10 mm FA A
16704, 5 mm FA 2N 7RAZE FAH FoAF 2F &35 e ATHI0
mm: x> = 147.947. p < 0.001; 5 mm: x> = 188.021. p < 0.001). F I H}= FA
oA 41 A, 10 mm FAHANA 87HA, 5 mm FAHANA 1I7HAZE Y= o
FAE] FY A ARt FAFSE fFoShA YERRETHI0 mm: x* = 22.224.
p < 0.001; 5 mm: x? = 38.095. p < 0.001).

Aol 3 mm o]sel WEH 4AF R WHige e 2aevt 2FEHE
FoFob S, ¥ & 3e] I (Phoridac)®] o W= &4 A3 WFaERE A 95t



I RF S AEstAs W e At FEREH UEEth Wi e 54
2ol A 331 ZHA, 10 mm FA AN 173 A, 5 mm FA AN 167047} F
A= ol 10mm FH 2t 5 mm FHE ol 2ol FHA oY, FAe g Fe A
23 AL HuddAS e SAHSE {Fo3 AolE YERAATHIO mm: x* =
49.532. p < 0.001; 5 mm: x* = 54.008. p < 0.001). F-FFolFto| = T2 2o
A 44970A), 10 mm FA oA 65/0A, 5 mm FAANA 2970A7F FHE =
g & HES 29 FY AT U BAHCE {3 AoR FRIFHUTH
(10 mm: y? = 286.879. p < 0.001; 5 mm: x> = 369.038. p < 0.001). ¥ Zu}&] =
FA oA 63704, 10 mm FA AN 5770A, 5 mm B N4 7770A7F F
ol 5 mm WolA el Mg wokal, FAeet B E Husds W, 5
Aoz Fogk o]zt YFATHI0O mm: x? = 0.300. p = 0.5839; 5 mm: y* =
1.400. p = 0.2367).
HE Z A o]l 10mm ©]4Ql Bl &3 EHdIE FAE A 177
mm FH e, 5 mm FHANN L 1IAAN FAEH FHE a7 F

ZA5HAl YERETHI0 mm: y* = 14.222. p < 0.001; 5 mm: x° = 14.222. p < 0.001).

Aol Futth Aol 2-6 mm WY &3t WAIH I} (Ichneumonoidea)=
T2l A 3070, 10 mm FH A SAAA, 5 mm BA A 4MAT FY
of Bg A EHoAM Fod §Y AT AHE BHTHI0 mm: y° = 17.857.
p < 0.001; 5 mm: x> = 19882. p < 0.001).

dH T2 ALt Aol 2mm olst WMol &ete FHAAE Aol Ao}
FE AYeRS W At &7 GErdA eskrh A g ellA 234704, 10 mm
ol A 170704, 5 mm FA oA 209704 7F A=l T2k 10 mm @
£ HusdS o BAA fog Aelrt dEbg oy, FAE et 5 mm WA
of BAHSE fofgk Aol7b YERUA FUTHI0 mm: y* = 10.139. p =
0.0015; 5 mm: x> = 1.411. p = 0.2349).
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Fig. 8. Frequency distribution of insect body length caught on yellow sticky trap with

different non-target insect-blocking net.
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Table 9. Comparison of number of individuals obtained using taxonomic groups (i.e. Family) including insect pests caught on yellow

sticky trap with different non-target insect-blocking net in all orchard

Taxonomic The size of non-target insect-blocking net
Orchard groups including
_ Control 10 mm 5 mm
nsect pests
Aleyrodidae 212 119™ 184™
Cicadellidae 13 g™ 23"
I Aphididae 36 15* 18*
Cecidomyiidae 56 32% 11%*
Thysanoptera 53 43™ 30*
Aleyrodidae 52 82%* 117*
Cicadellidae 4 1" 2"
I Aphididae 31 0* 13*
Cecidomyiidae 35 49™ 26™
Thysanoptera 9 10™ 35%
I Sciaridae 132 52% 28%*
Thysanoptera 11 2% 3*
Aleyrodidae 1 " 1"
Cicadellidae 10 5™ 7"
IV Aphididae 1 2" 5™
Cecidomyiidae 34 30™ 32™
Thysanoptera 37 40™ 53"

ns : Non-significant between control and 10mm or 5mm in the same group by y’-test at P = 0.05.

* . Significant between control and 10mm or Smm in the same group by y’test at P = 0.05.
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Table 10. Comparison of number of individuals obtained using taxonomic groups including non-target insects caught on yellow sticky

trap with different non-target insect-blocking net in all orchard

Taxonomic The size of non-target insect-blocking net
Orchard
groups non-target insects Control 10 mm 5 mm

Calliphoridae 29 0* 0*
Tachinidae 13 1* 0*
Syrphidae 7 0* 0*
Scathophagidae 22 3* 1*
Sarcophagidae 42 3* 0*

Anthomyiidae 191 16 1
All Muscidae 41 8* 1*
Psychodidae 331 173* 167*
Acalyptratae 449 65* 29%*
Phoridae 63 57" 77"
Apoidea 17 1* 1*
Ichneumonoidea 30 5* 4%
Chalcidoidea 234 170%* 209"

ns : Non-significant between control and 10mm or 5mm in the same group by y’-test at P = 0.05.

* . Significant between control and 10mm or Smm in the same group by y’test at P = 0.05.
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