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Dispersion Indices and Sequential Sampling Plan for the
Citrus Red Mite, Panonychus citri (McGregor) (Acari:
Tetranychidae) on Satsuma Mandarin on Jeju Island

SEHE* - O|HE - ZHE - USE - ZAB2- RIF?
Jeong-Heub Song*, Chang-Hoon, Lee, Sang-Hoon Kang,
Dong-Hwan Kim!, Si-Yong, Kang? and Key-Zung Riu?

Abstact - Dispersion pattern of the citrus red mite (CRM), Panonychus citri (McGregor) was
determined to develop a monitoring method in the satsuma mandarin fields, Citrus unshiv L., in
Jeju-do, during 1999 and 2000. CRM population was sampled by collecting leaves. Taylor’s power
law provided better description of mean-variance relationship for the dispersion indices compared to
Iwao’s patchiness regression. Slopes and intercepts of Taylor’s power law from leaf samples did not
differ among surveyed groves. Fixed-precision levels (D) of a sequential sampling plan were
developed using Taylor’s power law parameters generated from all motile stages of CRM in leaf
sample. This sampling plan for leaf sample estimate was tested with resampling validation for
sampling plan using 4 independent data sets. Resampling simulation analysis demonstrated that
actual fixed-precision level values were better than desired D values of 0.20, 0.25 and 0.30. Required
numbers for tree sampling at the density of more than 7 mites per tree were fewer than 18.

Key Words - Dispersion index, Panonychus citri, Citrus red mite, Citrus Satsuma mandarin,
Sequential sampling
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Table 1. Intra-tree dispersion indices for motile stages of the citrus red mite, P. citri, on eight satsuma mandarin groves on Jeju island,
1999-2000

) Taylor’s power law Iwao’s patchiness regression
Year Side® n®
log a+=SEM b+SEM r? a*+SEM p£SEM r?

1999 Outside 37 1.39+£0.09 1.43+£0.06 095 125+043 2341021 0.78

Inside 37 1.37+0.09 1.39+0.06 095 1.40£0.32 2.00+0.12 0.89
2000 Outside 40 1.63£0.09 1.4240.06 0.94 2924+0.98 291+047 045

Inside 40 1.76+0.10 1544007 093 321+1.80 33610381 031
Combined Outside 77 1.52+0.07 1434004 0.94 205+042 2291022 0.60

Inside 77 1.60+0.07 148+0.05 093 2651091 2524037 0.38

Total 154 1.56£0.05 1.46£0.03 0.94 2.31+0.50 2454023 043

2 The position of leaf sampled within the tree.
® The number of m and s or 7 pairs used to calculate the regression statistics.
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Fig. 1. Relationships between required the number of leaf per
sample and mean density per leaf at a fixed-precision level of
0.25 by the position of leaf sampled within the tree for the citrus
red mite on satsuma mandarin groves.
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Fig. 2. Inter-tree sequential sampling stop lines for fixed-preci-
sion levels (D) of 0.20, 0.25 and 0.30 on the satsuma mandarin
groves.
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o A= o]& 93] resampling 714 <] Naranjo2}
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shel H7shale. Aolel olad 47 el vhped
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Table 2. Inter-tree dispersion indices for motile stages of the citrus red mite, P. citri, on eight satsuma mandarin groves on Jeju island,

1999-2000
v Taylor’s power law Iwao’s patchiness regression Density range
ear n?
log a+SEM b+ SEM 2 oa+SEM £ SEM r? per tree
1999 37 0.87+0.12 156+0.09 0.90 09710091 1.89£0.11 0.89 0.17~30.75
2000 40 1.15+0.12 1.52+0.07 0.92 417+1.14 141£0.15 0.69 0.06~24.92
Combined 75 100£0.09 1.55+0.06 091 2.29+0.74 1.69+£0.10 0.81 0.06~30.75

a The number of m and 52 or A pairs tsed to calculate the regression statistics.
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Table 3. RVSP statistics of 500 sequential sampling simulation runs for tree sampling estimates of the citrus red mite on independent

data sets
Data set Simulation
. . Mean
Data set Estimate Desired Mean Mean
Groves (Year) density n precision density sa.srilgéle precision
Weolsan 6 July 4.18 28 0.20 —a - -
0.25 4.30 24 0.23
0.30 441 17 0.27
5 October 13.64 28 0.20 13.94 22 0.18
025 14.46 14 022
0.30 13.86 10 0.24
Hoecheon 27 April 7.63 24 0.20 - - -
0.25 8.30 18 0.22
0.30 8.05 13 0.25
6 October 37.29 24 0.20 38.65 14 0.15
0.25 38.18 10 0.17
0.30 38.54 10 0.17

2 Results are not given at D=0.20 because expected sequential sample size was higher than the sample number from data set.
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