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Development of Sequential Sampling Plan of Bemisia tabaci
in Greenhouse Tomatoes
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ABSTRACT: Bemisia tabaci is one of polyphagous insect pests that transmits Tomato Yellow Leaf Curl Virus (TYLCV) and Cassava
Brown Streak Disease (CBSD). Insecticides are primarily applied to control B. tabaci, but it has limits due to the development of resistance.
As aresult, a fixed precision sampling plan was developed for its integrated pest management (IPM). The tomato plants were divided into
top (more than 130cm from the ground), middle (70 cm to 100 cm above the ground), and bottom (50 cm or less above the ground) strata,
before visual sampling of the larvae of B. tabaci. The spatial distribution analysis was conducted using Taylor's power law coefficients with
pooled data of top, middle, bottom strata. Fixed precision sampling plan and control decision-making were developed with precision
levels and action threshold recommended from published scientific papers. To assess the validation of the developed sampling plans,
independent data not used in the analysis were evaluated using the Resampling Validation for Sampling Plan (RVSP) program.
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EulE(Solanum lycopersicum L.)= A Ao A 717 @o] &
&= Y7 AHE F stz Sujollxl= 20229 7] Al
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7}5-0)(Bemisia tabaci), 1| 2] 7}l=Z32)(Liriomyza trifolii),
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o] BA31¢t(Taylor, 1961). TPL-2 7§14 22] 37t E3ZARS:
aolshz A=A W O = o] A& = I1slsto] 2 413] 74 0
FEsHA thaat 22 A4 o] vt
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9 AolA b= 71e7 =, Ereg
A HSHES HERAT loga= 2
U= Zko|ti(Southwood, 1978).

EntE 92 FXEEE Fgs] s TPLY| Was
SASE 53 A A3 HA o2 F &5t 451 1(PROC REG;
SAS Institute, 2011), Z+ 3|7 ZAQ] HAAL FEAEA
(Analysis of Covariance, ANCOVA, PROC GLM; SAS Institute)
= °]&3to] 7]& 719k HH g2 H]ask¢lth(Sokal and Rohlf,
1981; Park et al., 1999; Choi and Park, 2015).
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df=2,17,p=0.21), 71&7|(F=0.58,df=2, 15,p = 0.57)7} &
Aoz gog 2jol7} Qigleh. whebd 7k 9141 W vlo]g]
= Edl(pooling)5to] TPL 7104 ke E&s19l0n], Hi

FEHAA L AR Aol ol gatsick

1.0

0.8 +

0.6

0.4 4

0.2 4

0.0 -

5113 519 5/26 6/3 6110 6/16  6/24

B

3.0 4

25 4

20 1

1.6 4

1.0 4

05 -

0.0

5113 519 5/26 6/3 6110 6/16  6/24

Cc

25 4

20 4

Mean density of B. tabaci late larvae / 7-leaflet-unit

1.5 4

1.0

0.5 4

0.0

5113 519  5/26 6/3 6110 6/16 6/24

Sampling date

Fig. 1. The density of B tabaciper stratum: A is the upper stratum, B
is middle stratum, and Cis bottom stratum.

Table 1. Taylor's power law results of B. tabacilate larvae

Position  log a (SEM) b (SEM) P
Top 1.83 (0.19) 1.52 (0.12) 0.97
Late Middle 1.66 (0.13) 1.60 (0.13) 0.97
larvae  Bottom 1.99 (0.17) 1.93 (0.44) 0.80
Pooling 1.84 (0.10) 1.59 (0.08) 0.95
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HESEHEAIM

Green (1970)2] W& o]-8-3F AT (D, = 0.20. 0.25.
030)0014] FERFEYANE AN Zrk Gol7}o] ds £
F2 B ST FEFES T ) Y2 ER
7L BRY AR AL ofF Bol, Poltol s

]

50| A9 50utE]abdH Dy = 0209 79 B2 & XS
A3 @FEE THE S~ 4437), 0.25, 030 wi= z+z} 209,

1157]2 Z AL ITH(Fig. 2).

Green (1970)°] AR Q=5 o]-§5tH He=7} =
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ks thE s AEoA e BEFEFA M=
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mato Yellow Leaf Curl Virus; TYLCV)E ufj7l5}te] 24| A]7]
= A AEaA ol 2 a7 A 4= Q17 il Al
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0 2 Al# = tHJones, 2003).
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Fig. 2. Fixed-precision sequential sampling plan for estimating 5.
tabacilate larvae population density on leaves at precision levels
of Dy =0.20,0.25, 0.30. The upper line is O, =0.20, the middle line
is 0, =0.25 and the bottom line is £ =0.30.
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Fig. 3. Control decision making for B. tabacilate larvae. The upper part is control action, the middle part is continued sampling and the
bottom part is no control action. Sampling is conducted using the maximum sample size in the middle line.

Table 2. Resampling Validation for Sampling plans (RVSP) results of B. tabacilate larvae

Observed data Simulated results

B. tabaci Min Mean Mean Estimated D value Sample number for
sample size Date density density (mean (min, max)) density estimation

11-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 7.22 7.55 0.26 (0.13, 0.50) 17

Late larvae 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(0.17, 0.32) 85

27-Apr 0.92 0.99 0.30 (0.19, 0.45) 57
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