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Development of Sequential Sampling Plan for Bemisia tabaci
in Paprika Greenhouses
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ABSTRACT: In order to establish B. fabaci control in paprika greenhouses a fixed-precision-level sampling plan was developed. The
sampling plan consisted of spatial distribution analysis, a sampling stop line, and decision making. Sampling was conducted
simultaneously in two independent greenhouses (GH 1, GH 2). GH 1 and 2 were surveyed every week for 22 consecutive weeks, using
19 sampling locations in GH 1 and 9 sampling locations in GH 2. The plant in both greenhouses were divided into top (180-220 cm from
the ground), middle (80-120 cm from the ground) and bottom (30-70 cm from the ground) sections and B. tabaci adults and pupae were
observed on three paprika leaves at each position and recorded separately. GH 2 data were used to validate the fixed-precision sampling
plan, which was developed using GH 1 data. In this study, spatial distribution analysis was performed using Taylor’s power law with
the pooled data of the top and bottom position (B. tabaci adults), and the middle and bottom positions (B. tabaci pupae), based on a 1-leaf
sampling unit. Decision making was undertaken using the maximum of action threshold in accordance with previously published
method, and the value was decided by the price of the plants. Using the results obtained in the greenhouse, simulated validation of the
developed sampling plan by RVSP (Resampling Validation for Sampling Plan) indicated a reasonable level of precision.
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Fig. 1. The first greenhouse was divided into 19 areas and sampled for analysis, whereas the second greenhouse was divided into 9 areas
and was sampled to validation analysis results for the first greenhouse.
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Fig. 2. The average size of paprika leaves is 23 cm?, A 1-leaf unit is one leaf at the of a top, a 3-leaf unit is three leaves at the top and a 9-leaf

unit is a compound leaf.
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Table 1. Relative net precision of 1-, 2-, and 3-leaf units for sampling 8. tabaciadults and pupae

1-leaf 2-leaf 3-leaf
Date = - —
T SEM RNP x SEM RNP x SEM RNP
24-Jan. 1.85 0.58 0.81 3.04 0.94 0.42 241 0.66 0.40
14-Feb. 4.00 0.41 2.49 3.92 0.43 1.20 4.12 0.46 0.99
Adults  28-Feb. 3.16 0.79 1.04 2.84 0.42 0.88 2.77 0.34 0.91
14-Mar. 2.95 0.55 1.38 2.55 0.36 0.94 2.60 0.35 0.81
28-Mar. 2.89 0.79 0.94 3.39 0.66 0.67 3.42 0.49 0.76
24-Jan. 3.08 241 0.33 2.73 1.54 0.23 2.44 1.17 0.23
14-Feb. 5.32 2.70 0.51 5.37 2.04 0.35 5.12 1.57 0.36
Pupae 28-Feb. 3.32 2.60 0.33 2.89 1.46 0.26 2.86 1.20 0.26
14-Mar. 6.16 3.29 0.48 4.74 1.75 0.35 4.72 1.25 0.41
28-Mar. 4.47 1.38 0.84 4.84 1.20 0.53 5.19 1.03 0.55
"Mean density per leaf.
Table 2. Taylor's power law result for 8. tabaciadults and pupae
Position loga (SEM?) b(SEM) r? Density range (per leaf)

Top 0.93(0.134) 1.38(0.096) 0.91 0.08-1.01

Adults Bottom 0.66(0.107) 1.40(0.133) 0.84 0.49-4.33

Pooling 0.76(0.063) 1.30(0.055) 0.92 0.08-4.33

Middle 2.37(0.263) 1.54(0.117) 0.91 0.01-0.98

Pupae Bottom 1.71(0.241) 1.80(0.179) 0.83 0.31-7.42

Pooling 2.16(0.101) 1.48(0.056) 0.94 0.01-7.42

1
Standard error of mean.
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Fig. 4. Fixed precision levels sampling plan stop line (A: 8. tabaciadults, B: 8. tabacipupae). The line on the top is Do = 0.20, the middle line

is Do= 0.25 and the bottom line is Dy = 0.30.
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Table 3. Resampling Validation for Sampling Plan (RVSP) results of B. tabaciadults and pupae

Observed data Simulated results
B. tabaci - i
stage Min sample size Date Mean density Meatn Estlmated.D value Sample nur.nber. for
density (mean (min, max))  density estimation

28-Feb 2.78 2.86 0.21 (0.00, 0.44) 7
14-Mar 1.89 2.02 0.27 (0.07, 0.47) 8
21-Mar 2.00 2.08 0.29 (0.05, 0.46) 8
28-Mar 2.00 2.11 0.27 (0.00, 0.47) 8

Adults 5
11-Apr 1.78 1.81 0.20 (0.00, 0.32) 9
9-May 3.22 3.31 0.19 (0.00, 0.39) 6
23-May 3.56 3.64 0.23 (0.06, 0.39) 6
30-May 5.22 5.21 0.11 (0.00, 0.21) 5
14-Feb 3.11 3.15 0.19 (0.11, 0.28) 21
21-Feb 1.78 1.82 0.24 (0.15, 0.35) 27
11-Apr 2.44 2.47 0.11 (0.06, 0.14) 22

Pupae 20 25-Apr 1.78 1.81 0.24 (0.12, 0.35) 27
9-May 2.33 237 0.21 (0.11,0.31) 23
16-May 3.44 3.51 0.35(0.18, 0.49) 21
23-May 3.11 3.12 0.23 (0.13, 0.35) 21
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