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Taylor’s power law  (Taylor, 1961)
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Table 1. Basic statistics of adult whiteflies on all leaves of cantaloupe plants 
Date n m s2 CV％ s2 / m m* patchiness m*/m 

Mar. 20 59 6.9 66.9 119.2 9.8 15.6 2.275 
Mar. 27 89 8.8 154.9 140.9 17.5 25.4 2.872 
Apr. 4 156 10.1 211.2 138.0 20.1 29.6 2.809 
Apr. 12 158 23.3 943.0 131.7 40.5 62.8 2.693 
Apr. 19 198 29.0 2430.4 169.8 83.7 111.7 3.849 
Apr. 26 236 27.9 2005.1 160.5 71.9 98.8 3.540 
May 3 275 43.1 3101.7 127.4 71.0 113.7 2.601 
May 10 198 77.0 6262.1 102.7 81.3 157.3 2.042 

n, number of samples; m, mean; s2, variance; CV%, coefficient of variation (%); m*, mean crowding 
 

S. E. 
m 
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Fig. 1. Population densities of adult whiteflies (Bemisia argentifolii) on leaf positions from the top down and their 

accumulative percentages of the total number on the plant. 
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3 9 (2001 )  
Fig. 2. Percentage of numbers of adult whiteflies (Bemisia argentifolii) on the third to ninth leaves to the total 

numbers on the plant (2001). 

3 9  
Fig. 3. Relationship between total numbers of adult whiteflies (Bemisia argentifolii) on the plant and on the third to 

ninth leaves of cantaloupe. 
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Table 2. Basic statistics of adult whiteflies on the third to ninth leaves of cantaloupe 

Date n m s2 CV% s2/ m m* patchiness (m*/ m) 

Mar. 20 59 6.9 66.9 119.6 9.8 15.6 2.275 
Mar. 27 89 8.8 154.9 140.0 17.5 25.4 2.872 
Apr. 4 84 18.1 264.6 90.0 14.7 31.5 1.745 
Apr. 12 70 47.6 1020.0 67.0 21.4 67.7 1.425 
Apr. 19 70 70.1 4023.0 90.5 57.4 125.7 1.793 
Apr. 26 70 72.4 3422.0 80.8 47.2 117.8 1.630 
May 3 70 108.3 4947.1 64.9 45.7 152.3 1.407 
May 10 42 137.3 6919.2 60.5 50.4 185.5 1.351 

Terms are defined in Table 1. 
 
 

3 9  
Fig. 4. Linear regression of mean-crowding and mean of adult whiteflies (Bemisia argentifolii) on the third to ninth 

leaves of cantaloupe. 
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Fig.5. Linear regression of the log variance and log mean of adult whiteflies (Bemisia argentifolii) on the third to 

ninth leaves of cantaloupe. 
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Iwao’s patchiness regression Taylor power law  
Table 3. Optimal sample size for sampling silverleaf whiteflies (Bemisia argentifolii) on cantaloupe in a nethouse 

D (precision level) 
0.1  0.2 

Mean 
no./leaf 

Iwao’s Taylor’s  Iwao’s Taylor’s 
1 1362 392  340 98 
2 698 284  174 71 
5 299 186  75 47 

10 166 135  41 34 
15 121 112  30 28 
20 99 98  25 25 
50 59 64  15 16 

100 46 47  11 12 
200 39 38  10 8 

 
 

Iwao’s patchiness regression (  = 12.29,  = 1.327) (D)
 

Fig. 6. Relationship between population density and optimal sample size at two precision levels by Iwao’s 
patchiness regression for sampling silverleaf whiteflies (Bemisia argentifolii) on the cantaloupe in a net 
house. 
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Fig. 7. Relationship between the population density and optimal sample size at two precision levels by Taylor’s 
power law for sampling silverleaf whiteflies (Bemisia argentifolii) on cantaloupe in a net house. 
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Spatial Pattern and Optimal Sample Size Estimation of Adult 
Bemisia argentifolii (Hemiptera: Aleyrodidae) on Cantaloupe in a 
Nethouse 
 
Feng-Chyi Lin*, and Chin-Ling Wang Taiwan Agricultural Research Institute, Taichung 413, Taiwan 

Chiou-Nan Chen Department of Entomology, National Taiwan University, Taipei 106, Taiwan 

ABSTRACT 

We conducted random sampling eight times in a nethouse to examine the 
spatial patterns and to estimate the optimal sample size of Bemisia 
argentifolii adults on cantaloupe plants. The vertical distribution of the 
whiteflies on cantaloupe plants was studied by inspecting adults using the 
leaf-turn method. More than 80% of adults occured on the third to ninth 
leaves from the terminal bud of the cantaloupe plant, and these groups of 
leaves were considered to be a suitable sampling position. Iwao’s mean 
crowding (m*) – mean (m) regression and Taylor’s power law )( 2 bams =  were 
used to analyze the data. Parameters derived from Taylor’s power law were a 
= 3.917 and b = 1.538, those from Iwao’s m*-m regression were  = 12.29 
and  = 1.327. Both Taylor’s b and Iwao’s  were significantly greater than 
1, indicating that the spatial pattern of the whiteflies was an aggregative 
type. Using these parameters, we also estimated the optimal sample size 
necessary to achieve a predetermined statistical precision. At the 0.2 
precision level, estimates of the optimal sample size based on Iwao’ 
patchiness regression and Taylor’s power law were less than 75 and 47, 
respectively, when the density exceeded five adult whiteflies per leaf. The 
density of whiteflies ranged from 7 to 137 per leaf during this survey. 
Therefore, in order to simplify the sampling method, we suggest that ten 
random plants be taken to inspect the adult whiteflies on the third to ninth 
leaves from the top by the leaf-turn method for monitoring the whitefly 
populations in nethouses for pest control purposes. 
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