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Efficient Occurrence Monitoring by Yellow Sticky Traps for

Major Flying Pests in Strawberry Greenhouses
Cheol Jun Yang, Jeong Heub Song*, Young Taek Yang, Hyo Jeong Kim, Min A Song and Chang Sook Jwa

Division of Sustainable Agricultural Research, Jeju Agricultural Research and Extension Services, Seogwipo 63556, Korea

ABSTRACT: Sampling plan using yellow sticky traps for the major strawberry flying pests - western flower thrips Frankliniella
occidentalis adults, cotton aphid Aphis gossypii alate and greenhouse whitefly Trialeurodes vaporarium adults was developed to determine
the initial occurrence time. The analyzed trap data were obtained from three commercial strawberry greenhouses for the whole growing
season (September to May of the following year) during 2013 to 2017 in Jeju province. Three flying pests showed the aggregated
distribution patterns resulted from commonly used regression techniques - Taylor’s power law and Iwao’s patchiness regression.
Taylor’s power law was better description of mean-variance relationship of the western flower thrips and the cotton aphid than Iwao’s
patchiness regression, otherwise greenhouse whitefly was better described by Iwao’s patchiness regression. There were highly significant
correlated among mean density per trap, maximum density and proportion of traps with more than 10 individuals. To estimate 4.0 heads
of mean density per trap, the minimum number of traps were required 13 traps for western flower thrips, 11 traps for cotton aphid and
10 traps for greenhouse whitefly. The sequential sampling plans at the fixed precision level 0.25 were developed using parameters of
Taylor’s power law for western flower thrips and cotton aphid, and of Iwao’s patchiness regression for greenhouse whitefly.
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AlF=A S A" 7)ol & 85 3159 siFo] AL 3o
™, 9)3j7F At s F o= e A Q= FRtol-s-ofl Tetranychus
urticae Koch@} B3V Q& Aphis gossypii Glover 2]of 2=
Z2NHY| Frankliniella occidentalis (Pergande)E- W] 55t 24
Ha 987} A2} =718k FA| o] ti(Nam et al., 2015; Yang et
al., 2016). Yang et al. (2016)0] A|FEA| S G7] o] EHAY = 7}5
o1& FHH EFEAN SR FHslo] B7|7}F0] Trialeurodes
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Trialeurodes vaporarium (Westwood)Z Z|& FAE Qo
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Ehtf= Ao 2 HaE 3 QItk(Lee, G.S., unpublished data).
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Fig. 1. Relationship of proportion of traps with more than 10 heads
on the average number per trap for Frankiiniella occidentalis adult
(Thrips), Aphis gossypii alate (Aphid) and 7rialeurodes vaporariorum
adult (Whitefly).

Table 1. Correlation coefficients between mean density and
maximum number for Frankliniella occidentalis, Aphis gossypii
and Trialeurodes vaporarium caught on yellow sticky trap in
strawberry greenhouses

F. occidentalis  A. gossypii  T. vaporarium

Correlation
coefficient

**%: p<0.001

0.886%** 0.84%** 0.924%%*
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Table 2. Distribution indices for Frankliniella occidentalis adult caught on yellow sticky trap in strawberry greenhouses

. ' Taylor’s power law Iwao’s patchiness regression
Location N > 2
Ina + SE b+ SE 7 a£SE B3+ SE 7
Gangjung 94 0.50 + 0.06 1.54 +£0.04 0.95 -0.12 £ 0.29™ 1.60 +0.04 0.95
Namwon 77 0.33 +£0.08 1.55+0.05 0.92 0.08 +£0.27™* 1.46 +0.04 0.95
Daejung 23 0.59+0.14 1.23+£0.13 0.82 0.43 £ 0.54™* 1.44£0.18 0.75
Gj+NW2 171 0.42+£0.05 1.55+£0.03 0.94 -0.05+0.21™ 1.55+£0.03 0.95

'"The number of dataset used to calculate the regression statistics.
?Gj+Nw means the combined dataset of Gangjung and Namwon.

Table 3. Distribution indices for Aphis gossypii alate caught on yellow sticky trap in strawberry greenhouses

. " Taylor’s power law Iwao’s patchiness regression
Location N > 2
Ina = SE b+ SE r a+SE B8+ SE r
Gangjug 93 0.58 £0.05 1.32+£0.03 0.94 0.60 £ 0.05 1.32+£0.03 0.95
Namwon 29 0.46 +0.07 1.36 =0.07 0.94 -0.13+£0.17™ 1.53+0.04 0.98
Daejung 35 0.30+0.08 1.18 £0.05 0.95 0.30+0.08 1.18 £0.05 0.95
Gj+Nw? 122 0.55+0.04 1.33+£0.03 0.94 0.50£0.15 1.27 £0.02 0.96

'"The number of dataset used to calculate the regression statistics.
?Gj+Nw means the combined dataset of Gangjung and Namwon.

Table 4. Distribution indices for Trialeurodes vaporarium adult caught on yellow sticky trap in strawberry greenhouses

. . Taylor’s power law Iwao’s patchiness regression
Location N > >
Ina + SE b+ SE r a=+SE 6+ SE r
Gangjung 27 0.13 £0.34™ 1.60 £ 0.15 0.82 -0.10 £ 0.83™* 1.39+0.07 0.94
Namwon 29 0.59 +0.09 1.22 +£0.05 0.95 1.03+£0.28 1.08 £0.03 0.98
Daejung 30 0.27 £0.20™ 1.38 £0.10 0.88 0.43 +£0.45™ 1.19+0.04 0.96
NerDj2 59 0.54 +0.08 1.26 £ 0.04 0.94 0.88 +0.25 1.13+0.03 0.97

'"The number of dataset used to calculate the regression statistics.
“Nw-+Dj means the combined dataset of Namwon and Daejung.
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2094-0982 IPRO| BEEHS T G AYST YIek 2§ RTEE EAS7} ol gk BRUEe 100k o] =)
9 S A 18710] $A FUSEANCOVA HHE  Eakel AGIA MR D] oY Al 2
A A g Oy ol olvh YTk el U 400kl 2] $1ste] B ERSL RS

Fo1n=23.17, p<0.01; 7333} th: Foq11=14.11, p<0.01; Fd A 1371, E3YE FAI5 1174, %@7}:‘—0] 107§o] %4
It i Fo11=1.06, p>0.1). 7343t Gl o] A= ks F3eto] o}, weba] 359 s sAloll A&st] sliAle 2T 2

IPR £498 s}t m’ = 0.88+1.13m,1* = 0.97]. 43 13712] Ejo] Fastyrt

EefSA oL SR % TPL 5, 24710l AR A 2ASAIE %t A deaE =7
= IPR =5 o188l et = 025049 B gF A A BT} SUEE ARG Ao Fast 4 5
BHUES Yokt BT Ha EdlleE el Fig. S AAstlti(Fig. 3). 2AR A a4 BiE4o
2). EYY Fu it TS a3t B Hos fgaF Ao|rh Ao Edis ST AR vl 9%
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Fig. 2. The required minimum number of trap to estimate the
average number per trap for Frankiiniella occidentalis adult, Aphis
gossypii alate and Trialeurodes vaporarium adult, respectively
on 0.25 fixed precision level.
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Fig. 3. The cumulative number of pests to stop the surveying on
sampled trap number for Frankliniella occidentalis adult, Aphis
gossypii alate and Trialeurodes vaporarium adult, respectively
on 0.25 fixed precision level.
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