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Abstract: Frankliniella occidentalis is an invasive pest insect, which affects over 500
different species of host plants and transmits viruses (tomato spotted wilt virus, TSWV).
Despite their efficiency in controling insect pests, pesticides are limited by residence,
cost and environmental burden. Therefore, a fixed-precision level sampling plan was
developed. The sampling method for F occidentalis adults in pepper greenhouses
consists of spatial distribution analysis, sampling stop line, and control decision
making. For sampling, the plant was divided into the upper part (180 cm above ground),
middle part (120-160 cm above ground), and lower part (70-110 cm above ground).
Through ANCOVA, the P values of intercept and slope were estimated to be 0.94 and
0.87, respectively, which meant there were no significant differences between values of
all the levels of the pepper plant. In spatial distribution analysis, the coefficients were
derived from Taylor’s power law (TPL) at pooling data of each level in the plant, based
on the 3-flowers sampling unit. £ occidentalis adults showed aggregated distribution in
greenhouse peppers. TPL coefficients were used to develop a fixed-precision sampling
stop line. For control decision making, the pre-referred action thresholds were set
at 3 and 18. With two action thresholds, Nmax values were calculated at 97 and 1149,
respectively. Using the Resampling Validation for Sampling Program (RVSP) and the
results gained from the greenhouses, the simulated validation of our sampling method
showed a reasonable level of precision.
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Sampling plan for Frankliniella occidentalis in pepper
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Fig. 1. The density of Frankiiniella occidentalis: A is the top posi-
tion, B is the middle position, and C is the bottom position, re-
spectively.

Sampling plan for Frankliniella occidentalis in pepper
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91gt ANCOVA A3t et S0, ot 24 % FA4
o2 AW (F=0.06, df=2, 34, p=0.94)7} 7]-27] (F=0.14,
df=2, 32, p=0.87)7}F o] 7} gldch Z1efiA] ZF 12 ]
oleE F&oto] B3 TPL AFie TEotor, BE
FERAA D FA oJAFEA TR o5t

3. EE2FERXA

. ==

Green (1970) 2] ®HS o]-&5to] F=E 0.20, 0.25,
0.302.2 JIAA|HA EH.%%@;(]/L_‘% At Avp 2

D
E -
e EEFES %7‘]3}7] 3l Dot RS 9k 312
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Table 1. Taylor's power law results for adult Frankliniella occidentalis

Position log a(SEM) b(SEM) P
Top 0.92(0.171) 1.31(0.104) 0.94
Adult Middle 1.01(0.233) 1.35(0.138) 0.90
Bottom 0.92(0.195) 1.25(0.105) 0.93
Pooling 1.20(0.171) 1.38(0.102) 0.94
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Fig. 2. Fixed-precision sequential sampling plan for estimating
Frankliniella occidentalis adults population density in flowers at
precision levels of Dy=0.20, Dy=0.25 and Dy=0.30. The top
line is Dg=0.20, the middle line is Dy=0.25 and the bottom is
Do=0.30, respectively.
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Fig. 3. Control decision making for adult Frankliniella occidentalis. The top is control action, the middle is continued sampling, and the bot-
tom is no control action. Sampling is conducted using the maximum sample size in the middle line.
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Sampling plan for Frankliniella occidentalis in pepper

Table 2. Resampling Validation for Sample Plans (RVSP) results of adult Frankliniella occidentalis

Observed data Simulated results
- occidentalis Min D Mean Mean Estimated D value Sample number for
. ate . . . . o
sample size density density (mean (min, max)) density estimation
1-Mar 0.76 0.79 0.24(0.17,0.33) 65
18-Mar 1.90 1.95 0.27(0.17, 0.50) 38
25-Mar 722 755 0.26(0.13, 0.50) 17
Adult 10 01-Apr 0.26 0.27 0.22(0.17.0.31) 124
08-Apr 0.40 0.41 0.25(0.18, 0.34) 96
15-Apr 0.48 050 0.23(0.170.32) 85
27-Apr 0.92 0.99 0.30(0.19, 0.45) 57
AFst 2= 9124tk (Table 1). Green (1970)°] AAH 1A= o = A Sl EegE A o] B4 s
YRS ol 43 BEEE YAML Howe] Zrlo i Sl84Ee B AT A4S AAY HolelgrE 2
2t a9t wEL7) wo] 9759t} (Fig. 2). BAIAL Aolo]l 9le Ao & MZIE|LY, Hlo] g A Sof| o]5t e
2 5 A9 TVt BAH R 55t eAHE E0| VeRitt, H550] 7ol wet th2A| A4 Eofof &
Al =, o] & 97t Ao 2 BESE So= AL Zo g AtmHrt
2 7P55to (zar 1999), 902 2] Aot Yol 2t 2 A7 An e 148 YSEs olge mE
A7E Bad ® 47} Z7V5HA Bk (Southwood and  EH ] HAE S15) Aol AgHA ¥ FY XY
Henderson 2000). ©]2]3F @42 tf2 S5 2-EA A8 0 °] 2022 AR E ©]-85te] RSVP A5 TH(Table 2)

A e ﬁ%—rgﬁ AA iS5 DS (Park et al.
1999; Choi and Park 2015).
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