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Abstract
In recent years the litchi spider mite, Oligonychus litchii Lo et Ho (Acariformes: Tetranychidae) has become an important pest
in Taiwan on fruit crops such as wax apple, litchi, longan, guava and loquat. We carried out field surveys in a wax apple orchard in
Pingtung County from February 2008 to February 2009 to study the spatial distribution and population dynamics of O. litchii. The
indices of dispersion (ID), Green’ s indices (Cx), the mean crowding of Lloyd, the patchiness index of Lloyd, the b value of Taylor' s
power law (log S2= log a + b logm), and the [ value of Iwao’ s patchiness regression (m* = o + fm) all indicated a clumped
dispersion of O. litchii on wax apple. Analysis of the stage structure of the population in the field showed that the proportions of
eggs, larvae, nymphs, male and female adults were 83, 3, 8, 1 and 5%, respectively. The distribution patterns of O. litchii within the
various regions and height of a plant were all similar. It was noted that O. litchii preferred to aggregate on mature leaves. The
population occurred year round, reaching its peak in April and May, and then declined in June due to prolonged rainfalls and the
start of the typhoon season. Climatic factors tend to affect the population density of O. litchii.
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Index of dispersion values and population densities of Oligonychus litchii in a wax apple orchard.
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Table 1. The vertical effect of the wax apple tree on the distribution of Oligonychus litchii (mean + SD)
Egg Larva and nymph Adult

Date Upper Middle Lower Upper Middle Lower Upper Middle Lower
05-09-2008 5.04+18.39" 395+863° 263487  016+0.72" 040161° 0042025  0.09+043" 0.01%0.11* 0.00 £ 0.00°
05-16-2008 7.93 +22.49" 510£12.72" 346+1265°  0.00+0.00° 0292087 0242092 0012011 034087 0920.77°
05-23-2008 0.04+1.19° 1054 £4146" 7.60£23.36® 0.10£0.70° 2.39+1154* 0.36+089°  0.09+0.43" 0.68+224" (.60« 219"
05-30-2008 4.16 +14.53" 385+16.09° 199+481°  033+113° 033+2.04" 044+212* 0.08:0.38 061+3.71° 0.15+0.78"
06-06-2008 5.11+16.79" 093£395* 3.01+1747° 020+128° 014x103" 015£103°  0.34+1.08" 0.04+025" 0.00+0.00°
06-13-2008 2.31+7.28" 3.60+834" 263+747°  0.71+£321° 111+4.00° 069+3.78" 020+0.92° 038+ 115" 1.03 +3.86"
06-20-2008 1.30+3.86° 4.13+19.12* 0.65+231°  125+4.79" 130754 031:135° 0.15:060* 0.14=0.84" 0.03 £0.22°
06-27-2008 0.31+144* 141:+644° 118x409°  0.05£027° 0.09+051" 0.09+056*° 0.03+0.22" 0.03+022" 0.13+0.70°

* Means in a different stage with the same letter in the same row are not significantly different at the 5%
significance according to Tukey’s studentized range tests

N=80.
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Table 2. The effect of depth of canopy of the wax apple tree on the distribution of Oligonychus litchii (mean £ SD)

Date Egg Larva and nymph Adult
Outer Inner Outer Inner Outer Inner
05-09-2008  4.60 + 15.58%" 3.14 + 6.92° 0.13 +1.10* 0.27+0.97* 0.03 £0.22*  0.03 +0.29°
05-16-2008  6.37 + 19.43* 4.63+13.32° 0.11+0.58" 0.24 +0.87* 0.28 £0.78 0.15+0.57%
05-23-2008 10.63 + 38.59° 1.48 + 3.44* 1.48 £9.44* 0.42 +1.31° 0.63 +£2.02* 0.28 +1.62%
05-30-2008 3.18 + 13.09% 3.48 +12.56° 0.58+2.49° 0.14 +0.54" 0.43 £3.09* 0.13 £ 0.42°
06-06-2008  4.85 + 19.02* 1.18 £ 6.12% 0.26 + 1.53*  0.07 £ 0.36* 0.11+£0.71* 0.14 £ 0.60*
06-13-2008 3.70 + 9.64* 1.99 + 4.96* 1.19 £4.32* 0.48 + 2.85% 0.82 £3.24* 0.25+0.98"
06-20-2008 2.62 + 15.49% 1.43 + 4.46° 1.35 £ 6.85 0.56 +2.70% 0.09 +0.48* 0.12+0.71*
06-27-2008 0.96 + 3.711% 098 +5.17° 0.07 +0.46* 0.08 + 0.46* 0.12+0.62°  0.00 = 0.00

* Means in a different stage with the same letter in the same row are not significantly different at the 5%
significance according to the t-test testing

N=120.
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Table 3. The preference of leaf age of Oligonychus litchii on wax apple (mean £ SD)

Date Egg Larva and nymph Adult

Mature Immature Mature Immature Mature Immature
05-09-2008  7.05 + 16.32%° (.69 = 2.20 0.38+1.43° 0.03 +0.20 0.07 £ 0.36*  0.00 + 0.00
05-16-2008 10.62 + 22.35* 0.38 + 2.03" 0.33+1.01° 0.03+0.16° 0.35+0.81° 0.08 = 0.50
05-23-2008 11.85 + 38.37° 0.27 + 1.78" 1.86 £ 9.46°  0.04 + 0.30 0.90 +2.52°  0.01 = 0.09
05-30-2008 5.69 + 14.28° 0.98 = 10.68" 0.73 +2.52°  0.00 = 0.00 0.53+3.10° 0.03 £ 0.22°
06-06-2008 5.92 +19.69° 0.12 % 1.10° 0.30 + 1.55°  0.03 £ 0.20° 0.24+0.91°  0.01+0.09
06-13-2008 5.63 +10.16° 0.06 = 0.42° 1.66 £5.06°  0.02 +0.18 1.07 £3.32  0.00 = 0.00
06-20-2008 3.92 +15.90° 0.13+0.87 1.87 £7.26°  0.04 + 0.46 0.19+0.84° 0.02+0.13"
06-27-2008 1.88+6.21*  0.05 = 0.46" 0.13+0.63° 0.02+0.13" 0.12+0.62°  0.00 = 0.00

* Means in a different stage with the same letter in the same row are not significantly different at the 5%
significance according to the t-test testing
N=120.

MY #EH Taylor's power law &t & {52 R BAVRE
Table 4. Optimal sample size (the number of mites per leaf) for sampling Oligonychus litchii in wax apple orchard

d (95% error margin /mean)

mean

0.05 0.1 0.2 0.25 0.4 0.6 0.8

0.1 3797.2 949.3 237.3 151.9 59.3 26.4 14.8
0.5 2454.9 613.7 153.4 98.2 38.4 17.0 9.6
1 2034.5 508.6 127.2 81.4 31.8 14.1 7.9

2 1686.1 421.5 105.4 67.4 26.3 11.7 6.6
5 1315.3 328.8 82.2 52.6 20.6 9.1 5.1
10 1090.1 272.5 68.1 43.6 17.0 7.6 4.3
20 903.4 225.9 56.5 36.1 14.1 6.3 3.5

UEstimates based on the assumption of Taylor’s power law
d: precision.

R #EH lwao’s patchiness regression T E 15 2 @A E
Table 5.  Optimal sample size (the number of mites per leaf) for sampling Oligonychus litchii in wax apple orchard

d (95% error margin /mean)

mean 0.05 0.1 0.2 0.25 0.4 0.6 0.8
0.1 25897.0 6474.2 1618.6 1035.9 404.6 179.8 101.2
0.5 24249.7 6062.4 1515.6 970.0 378.9 168.4 94.7

1 24043.8 6011.0 1502.7 961.8 375.7 167.0 93.9
2 23940.9 5985.2 1496.3 957.6 374.1 166.3 93.5
5 23879.1 5969.8 1492.4 955.2 373.1 165.8 93.3
10 23858.5 5964.6 1491.2 954.3 372.8 165.7 93.2
20 23848.2 5962.0 1490.5 953.9 372.6 165.6 93.2

UEstimates based on the assumption of Iwao’s patchiness regression
d: precision.
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Fig. 8. The population dynamic of Oligonychus litchii at wax apple orchard in Linluo township, Pingtung.
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Spatial Distribution, Estimates of Optimal Sample Size and
Population Dynamics for Oligonychus litchii Lo et Ho (Acari:
Tetranychidae) on Wax Apple

Chao-Yu Li, Wen-Hua Chen’

Department of plant medicine, National Pingtung University of Science and Technology, Pingtung, Taiwan

ABSTRACT

In recent years the litchi spider mite, Oligonychus litchii Lo et Ho
(Acariformes: Tetranychidae) has become an important pest in Taiwan on fruit
crops such as wax apple, litchi, longan, guava and loquat. We carried out field
surveys in a wax apple orchard in Pingtung County from February 2008 to
February 2009 to study the spatial distribution and population dynamics of O.
litchii. The indices of dispersion (ID), Green’s indices (Cx), the mean crowding
of Lloyd, the patchiness index of Lloyd, the b value of Taylor’s power law (log
S?= log a + b logm), and the B value of Iwao’s patchiness regression (m* = o +
Bfm) all indicated a clumped dispersion of O. litchii on wax apple. Analysis of
the stage structure of the population in the field showed that the proportions of
eggs, larvae, nymphs, male and female adults were 83, 3, 8, 1 and 5%,
respectively. The distribution patterns of O. litchii within the various regions
and height of a plant were all similar. It was noted that O. litchii preferred to
aggregate on mature leaves. The population occurred year round, reaching its
peak in April and May, and then declined in June due to prolonged rainfalls
and the start of the typhoon season. Climatic factors tend to affect the
population density of O. litchii.

Key words: Oligonychus litchii, spatial distribution, population dynamics
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