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Sampling Plan for Bemisia tabaci Adults by Using Yellow-color Sticky Traps

in Tomato Greenhouses
Jeong Heub Song*, Kwang Ju Lee, Young Taek Yang and Shin Chan Lee

Division of Sustainable Agricultural Research, Jeju Agricultural Research and Extension Services, Seogwipo 697-828, Korea

ABSTRACT: The sweetpotato whitefly (SPW), Bemisia tabaci Gennadius, is a major pest in tomato greenhouses on Jeju Island because
they transmit viral diseases. To develop practical sampling methods for adult SPWs, yellow-color sticky traps were used in commercial
tomato greenhouses throughout the western part of Jeju Island in 2011 and 2012. On the basis of the size and growing conditions in the
tomato greenhouses, 20 to 30 traps were installed in each greenhouse for developing a sampling plan. Adult SPWs were more attracted
to horizontal traps placed 60 cm above the ground than to vertical trap placed 10 cm above the plant canopy. The spatial patterns of the
adult SPWs were evaluated using Taylor’s power law (TPL) and Iwao’s patchiness regression (IPR). The results showed that adult
SPWs were aggregated in each surveyed greenhouse. In this study, TPL showed better performance because of the coefficient of
determination (rz). On the basis of the fixed-precision level sampling plan using TPL parameters, more traps were required for higher
precision in lower SPW densities per trap. A sequential sampling stop line was constructed using TPL parameters. If the treatment
threshold was greater than 10 maximum adult SPWs on a trap, the required traps numbered 15 at a fixed-precision level of 0.25. In
estimating the mean density per trap, the proportion of traps with two or more adult SPWs was more efficient than whole counting; In(#1)
=1.19 + 0.90 In(-In(1-p7)). The results of this study could be used to prevent the dissemination of SPW as a viral disease vector by using
accurate control decision in SPW management programs.
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Fig. 1. Comparison of the number of Bemisia tabaciadults caught
on yellow-color sticky traps placed vertically 10 cm above plant
height and horizontally 60 cmabove ground in a tomato greenhouse.
Error bars represent +SEM. All surveyed data were significantly
different at < 0.05.
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Fig. 2. Relationship between maximum and mean numbers of
Bemisia tabaci adults caught in a trap in a tomato greenhouse.
The dotted lines represent 95% confidence intervals around the
predicted equation (solid line).

Table 1. Dispersion indices for Bemisia tabaciadults caught on yellow-color sticky traps in tomato greenhouses

Taylor’s power law

Iwao’s patchiness regression

! Ina+SE b+SE ” aSE B:SE »

Trap Direction

Horizontal 21 0.64+0.14 1.66+0.10 0.93 -0.54+0.93 2.18+0.19 0.88

Vertical 19 0.49+0.22 1.38+0.14 0.85 0.02+2.27™ 1.65+0.37 0.54
Year

2011 24 0.73+0.18 1.58+0.12 0.88 -0.09+1.80™ 2.14+0.32 0.68

2012 16 0.42+0.14 1.31+0.10 0.92 -0.09+0.50™ 1.34+0.09 0.94
Combied 40 0.59+0.14 1.49+0.09 0.87 -0.10£1.17™ 1.85+0.21 0.67
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Fig. 3. Required number of trap per greenhouse on the basis of
different mean numbers of Bemisia tabaci adults per trap at a
fixed-precision level of 0.20, 0.25, and 0.30 in a tomato greenhouse.
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Fig. 4. Sequential sampling stop lines for estimating the densities
of Bemisia tabaciadults at a fixed precision level of 0.20, 0.25 and
0.30.

Table 2. Parameters of an empirical binomial model, In(m) = a’ + &' In(-In(1-p7), that relates the mean number of Bemisia tabaciadults per

trap to the proportion of traps that caught more than 7 whiteflies

T a +SE Y +SE N ” MSE

0 0.519+0.065 1.259+0.073 35 0.90 0.1493
1 1.187+0.055 0.895+0.043 39 0.92 0.1059
2 1.593+0.074 0.744+0.055 34 0.85 0.1392
3 1.800£0.072 0.632+0.048 32 0.85 0.1116
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