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Spatial Dispersion and Sampling of Adults of Citrus Red Mite, Panonychus citri
(McGregor) (Acari: Tetranychidae) in Citrus Orchard in Autumn Season

Jeong-Heub Song*, Su-Nam Kim and Key-Zung Riu!

Agricultural Environment Division, Jeju-do Agricultural Research and Extension Services, Jeju 690-815, Republic of Korea
ISubtropical Horticulture Research Center, Cheju National University, Jeju 690-756, Republic of Korea

ABSTRACT : Dispersion pattern for adult citrus red mite (CRM), Panonychus citri (McGregor) using
by Taylor’s power law (TPL) and Iwao’s patchiness regression (IPR) was determined to develop a
monitoring method on citrus orchards, on Jeju, in Autumn season, during 2001 and 2002. CRM
population was sampled by collecting leaves and fruits. The relationships of CRM adults between leaf
and fruit were analyzed by different season. The regression equation for CRM adults between leaf (X)
and fruit (Y) was In(Y+1)=1.029 In(X+1) (2 =0.80). The density of CRM was higher on fruit than
on leaf according to fruit maturing level. TPL provided better description of mean-variance relation-
ship for the dispersion indices compared to IPR. Slopes and intercepts of TPL from leaf and fruit
samples did not differ between sample units and surveyed years. Fixed-precision levels (D) of a
sequential sampling plan were developed using Taylor’s power law parameters generated from adults
of CRM in leaf sample. Sequential sampling plans for adults of CRM were developed for decision
making CRM population level based on the different action threshold levels (2.0, 2.5 and 3.0 mites per
leaf) with 0.25 precision. The maximum number of trees and required number of trees sampled on
fixed sample size plan on 2.0, 2.5 and 3.0 thresholds with 0.25 precision level were 19, 16 and 15 and
their critical values Teriricat Were 554, 609 and 659, respectively.

KEY WORDS : Dispersion index, Panonychus citri, Citrus red mite, Citrus, Sequential sampling,
Fixed sample size
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F-8-ol Panonychus citri McGregor)e A FA19 7
29 AV 228 slFez A7 3-53 WAlE sl
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TPL 3|74 2] A (a)7} 7] L7109 FLdE& ot
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Table 1. Relationships of In (mean number- 1) of citrus red mite
adults between per leaf and per fruit for different seasons

Season ne Intercept+SE Slope £SE r

Aug. 5 0.014+0.023% 0.3124+0.044 0.94
Sept. 25 0.013+0.063" 1.124+0.075 0.88
Oct. 33 0.05240.053° 0.7224+0.099 0.70
Combined 63  —0.005%0.046° 1.029 £0.065 0.80

2The number of sample used to calculate the regression statistics.
*Coefficient not significantly different from 0.
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Fig. 1. Stop lines for fixed-precision levels (D) of 0.25 for adult
citrus red mite generated using parameters for Taylor’s power law
on the citrus orchards.

Table 2. Inter-leaf dispersion indices for adults of citrus red mite on citrus orchards, during 2001-2002

Taylor’s power law

Iwao’s patchiness regression

Year n®
log a+ SEM b+ SEM r? o+SEM p+SEM r?
Leaf 2001 17 0.891+0.08 1.31+0.06 0.97 0.80+0.21 1.35+0.08 0.95
2002 30 0.69+0.06 1.194+0.03 0.98 0.30+0.08 1.61£0.09 0.92
Fruit 2001 17 0.754+0.09 1.24+0.06 0.97 0.39+0.11 1.51+0.05 0.98
2002 30 0.59+0.06 1.16+0.03 0.98 0.39+0.11 1.30+£0.09 0.89
Combined
Leaf 47 0.78+0.05 1.24+0.03 0.98 0.53+0.09 1.41+£0.05 0.94
Fruit 47 0.65+0.05 1.194£0.03 0.97 0.33£0.08 1.45+0.05 0.95

p & - . P
“The number of m and s* or m pairs used to calculate the regression statistics.
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Table 3. Inter-tree dispersion indices for adults of citrus red mite on citrus orchards, during 2001-2002
Year ” Taylor’s power law Iwao’s patchiness regression Density
log a+SEM b+ SEM r o+ SEM B+SEM pr rangepertree
2001 17 0.11£0.31° 1.60£0.15 0.88 2.73+1.22 1.11£0.04 0.98 0.6-104.6
2002 30 0.51%0.11 1.37+0.07 0.94 0.4740.43b 1.28+0.04 0.97 0.2-35.2
Combined 47 041+0.12 1.451+0.07 0.91 1.654+0.52 1.15+0.03 0.97 0.2-104.6

#The number of m and s2 or # pairs used to calculate the regression statistics.
"Coefficient not significantly different from 0.

Table 4. Required number of trees sampled on fixed number of leaf sampling of citrus red mite adults for thresholds of 2.0, 2.5 and 3.0,

with 0.20, 0.25 and 0.30 precision

Total number of trees sampled

No. leaves mr=2.0 2.5 3.0
D=0.20 0.25 0.30 0.20 0.25 0.30 0.20 0.25 0.30

2 42 27 19 37 23 16 32 21 14

4 34 22 15 30 19 13 27 17 12

6 31 20 14 27 17 12 25 16 11

8 30 19 13 26 17 12 24 15 10

10 29 19 13 26 16 11 23 15 10
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Table 5. Sequential sampling plan for adults of citrus red mite, for
decision making at threshold action level (my) of 2.0, 2.5 and 3.0
mites per leaf, with D=0.25

Total number of adults for decision making

No. of mr=2.0 25 3.0
trees
Lower Upper Lower Upper Lower Upper
line line line line line line
1 - 62 - 74 - 86
2 - 100 - 120 - 140
3 - 133 - 161 - 188
4 - 164 1 199 7 233
5 6 194 14 236 24 276
6 17 223 29 271 42 318
7 28 252 44 306 61 359
8 41 279 60 340 81 399
9 53 307 77 373 101 439
10 67 333 94 406 122 478
11 80 360 111 439 143 517
12 94 386 129 471 165 555
13 108 412 147 503 187 593
14 122 438 165 535 209 631
15 137 463 183 567 659
16 151 489 609

17 166 514
18 181 539
192 554

For fixed sample size. The maximal sample size is 19 trees for 2.0 mites,
16 trees for 2.5 mites and [5 trees for 3.0 mites. If no decision is reached
by the number of trees for the fixed sample size plan, then a decision is
taken by the upper confidence limit.
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