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Spatial Distribution and Sampling Plan for Pink Citrus Rust
Mite, Aculops pelekassi(Acari: Eriophyidae) in
Citrus Orchard

Jeong Heub Song*, Soon Yeong Hong and Shin Chan Lee

Jeju Agricultural Research and Extension Services

ABSTRACT: The dispersion indices, spatial pattern and sampling plan for pink citrus rust mite (PCRM), Aculops pelekassi, monitoring
was investigated. Dispersion indices of PCRM indicated the aggregated spatial pattern. Taylor’s power law provided better description
of variance-mean relationship than Iwao’s patchiness regression. Fixed-precision levels (D) of a sequential sampling plan were
developed using by Taylor’s power law parameters generated from PCRM on fruit sample (cumulated number of PCRM in cm’ of fruit).
Based on Kono-Sugino’s empirical binomial the mean density per cm’ could be estimated from fruit ratio with more than 12 rust mites
per cm’: In(11)=4.61+1.23In[-In(1-p12)]. To determine the optimal tally threshold, the variance (var(Insz)) for mean (Insz) in Kono-Sugino
equation was estimated. The lower and narrow ranged change of variance for esimated mean showed at a tally threshold of 12. To
estimate PCRM mean density per cm’ at fixed precision level 0.25, the required sample number was 13 trees, 5 fruits per tree and 2 points
per fruit (total 130 samples).
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Fig. 1. Inter-tree sequential sampling stop lines for fixed precision
levels (D) of 0.20, 0.25 and 0.30 on citrus fruit.
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Fig. 2. Changes of estimated variance of mean (var(Inm)) of
Kono-Sugino’s equation with different proportion of fruits (py) for
tally thresholds of 10, 12 and 14. The number of sampled fruit was
100.
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Fig. 3. The fit of the empirical binomial model for observatlon
data set using the tally threshold of 12 rust mites per cm? on fruit
surface. The dotted lines show 95% confidence intervals.
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Table 1. Intra- and inter-tree dispersion indices for Aculops pelekassi on citrus fruit

Taylor’s power law

Iwao’s patchiness regression

n

Ina + SE b+SE a+SE [+ SE s
Intra 15 2.90+0.14 1.46+0.12 11.54+4.18 6.86+1.14 0.72
Inter 15 2.12+0.40 1.69+0.11 36.34£19.26™ 2.71£0.26 0.88

Table 2. Parameters of an empirical binomial model In(m)=a’+5’In[-In(1-p7] relating mean rust mites per cm” to the proportion of fruits

infested with more than 7 mites

T N @'+ SE b+ SE ” MSE

6 11 4.27+0.38 1.37+0.16 0.87 0.1418
8 11 4.37+0.30 1.31+0.12 0.92 0.0895
10 11 4.42+0.26 1.24+0.10 0.94 0.0643
12 11 4.61+0.14 1.23+0.05 0.98 0.0187
14 11 4.53+0.22 1.14+0.07 0.96 0.0435
16 11 4.5140.23 1.10+0.05 0.95 0.0516
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