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Abstract

The life history of Tenuipalpus pacificus on Phalaenopsis sp. was studied at 24, 28, 32, and 36°C, with 80 + 5% RH and a 12-

hr/day photoperiod under laboratory conditions. The egg stage was 20.2 days at 24°C, but it was only 6.7 days at 36°C. The
developmental period of the larva stage ranged from 9.4 days at 24°C to 3.7 days at 36°C. The developmental period of the
protonymph stage was between 8.6 days at 24°C and 3.9 days at 32°C. The developmental period of the deutonymph stage ranged
between 10 days and 4.1 days. The developmental periods of the immature stage was 48.4 days at 24°C, and 31.8, 22.6, 19.4 days at
28, 32, and 36°C respectively. The longevity of the male and female stages was between 42.7 to 14.0 days and 42.9 to 21.2 days
respectively. The average fecundity was 10.6, 31.3, 35.9 and 6.2 eggs/female at 24, 28, 32 and 36 °C, respectively. The low
temperature thresholds of the egg, larva, protonymph, and deutonymph stages were 18.6, 17.0 and 17.4°C respectively, and the
thermal summation of each stage was 122.2, 74.3 and 56.6 degree-day respectively. The low temperature threshold and thermal
summation of the immature stage were 16.2°C and 374.5 degree-days, respectively. It has been estimated that 9 generations can
occur in orchid greenhouse annually. The intrinsic rate of increase (r) was 0.0195, 0.0531, 0.0578, and 0.0411 d -1 at 24, 28, 32, 36°C
respectively. The net reproduction rate (R0) was 3.6, 3.9, 8.4, and 3.1 eggs/female, respectively. The mean generation time (T) was
65.8,49.5,36.9 and 27.7 d at 24, 28, 32, and 36°C respectively.
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Table 1.

Developmental durations of Tenuipalpus pacificus feeding on Phalaenopsis sp. at various temperatures

Duration (day)
Temp. . Egg Larva Protonymph Deutonymph Deveslg)grzsental
(€) N  Mean (SEM) N  Mean (SEM) N  Mean (SEM) N Mean(SEM)  Mean (SEM)
24 2438 41 20.2(0.3) 37 9.4(0.5) 33 86(0.6) 28 10.0(0.7) 48.4(1.3)
28 14 20.4(0.5) 9.6(0.9) 9.4(1.2) 10.2(1.1) 49.6 (2.2)
33 14 19.6(0.5) 9.1(0.8) 8.8(0.7) 9 8(1.0) 47.2(1.4)
28 8+ 18 13.7(04) 18 7.2(04) 17 52(04) 17 .5(0.3) 31.8(0.8)
¢ 8 14.3(0.3) 7.5(0.7) 6.3 (0.6) 4(0.4) 33.4(0.9)
39 9 13.1(0.8) 7.2(0.5) 44(0.4) .6 (0.6) 30.4 (1.3)
32 8+ 17 9 8(0.2) 16 54(04) 16 3.9(0.2) 14 1(0.2) 22.6 (0.5)
¢ 4 .5(0.3) 5.8(L.1) 35(0.3) 0(0.4) 22.8 (1.1)
39 10 .8(0.2) 4.8(0.4) 3.8(0.2) 2(0.3) 22.6 (0.5)
36 $2+00 46 .7(0.2) 39 3.7(0.2) 39  4.1(0.2) 36 8(0.3) 19.4(0.4)
¢ 25 .6(0.2) 3.5(0.3) 42(0.3) 8(0.3) 19.0 (0.5)
P 1 .3(0.4) 3.8(0.3) 4.3(0.3) .7(0.6) 20.1(0.7)
F 454.84 47.6 31.29 30.86 246.87
df 2+0 3,116 3,104 3,99 3,90 3,90
p <.0001 <.0001 <.0001 <.0001 <.0001
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Table 2. Longevity and fecundity of Tenuipalpus pacificus feeding on Phalaenopsis sp. at various temperatures

Longevity (days) Preoviposition Fecundity
Temp. (C) Male Female days (Eggs / Female)*

N  Mean (SEM) N Mean (SEM) Mean (SEM) Mean (SEM)
24 14 42.7 (6.6) 14 42.9 (6.0) 3.6B (0.3) 10.6B (1.9)
28 9 34.6 (3.4) 8 38.5(9.1) 0.9A(0.2) 31.3A(7.7)
32 10 22.8 (4.7) 4 31.5(10.6) 1.0A(0.4) 35.8A(11.6)
36 11 14.0 (2.9) 25 21.2 (2.3) 2.4B(0.3) 6.5B (1.0)
F 6.39 4.83 10.00 14.38
df 3,39 3,47 3,46 3,46
p 0.0013 0.0052 <.0001 <.0001

* The means followed by different letters within the same column are significantly different (p < 0.05)
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Table 3. Linear regression analyses of the developmental rates with the temperatures and low developmental
threshold and thermal summation of Tenuipalpus pacificus

Thermal
. . . Low temperature
Stages Regression equation R-Square p-value summation .
threshold (‘C)
K (DD)
Egg Y =-0.15196 + 0.00818X* 0.9698 p =0.0152 122.2 18.6
Larva Y =-0.22829 + 0.01345X 0.9525 p =0.0241 74.3 17.0
Protonymph Y =-0.30846 + 0.01768X 0.9994 p =0.0156 56.6 17.4
Deutonymph Y =-0.32730 + 0.01799X 0.9888 p =0.0674 - -
Immature Y =-0.04327 + 0.00267X 0.9889 p =0.0056 374.5 16.2

*Y = a + bX, where Y is the rate of development (1/ developmental period (days)) and X is the temperature (‘C).
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Fig. 1. Age-stage specific survival rate of Tenuipalpus pacificus feeding on Phalaenopsis sp. at various temperatures.
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Table 4. Population parameters of Tenuipalpus pacificus feeding on Phalaenopsis sp. at various temperatures

Population parameters

Intrinsic rate of

Finite rate of

Temp. . Net reproduction Rate =~ Mean generation time .
. increase increase
(C) R, (eggs/female) T (day)
r (1/day) (SEM) (SEM) A (1/day)
(SEM) (SEM)
24 0.0195 3.6 65.8 1.0197
(0.004) (1.0) (3.9 (0.0
28 0.0531 13.9 49.5 1.0545
(0.008) (5.0 (3.0) (0.01)
32 0.0578 8.4 36.9 1.0595
(0.016) (4.5) (5.5) (0.02)
36 0.0411 3.1 27.7 1.0419
(0.009) (0.7) (1.2) (0.01)
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Temperature-Dependent Life History of Tenuipalpus pacificus
(Acariformes: Tenuipalpidae) on Phalaenopsis sp.
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Changhua, Taiwan 51544, ROC
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ABSTRACT

The life history of Tenuipalpus pacificus on Phalaenopsis sp. was studied
at 24, 28, 32, and 36°C, with 80 + 5% RH and a 12-hr/day photoperiod under
laboratory conditions. The egg stage was 20.2 days at 24°C, but it was only 6.7
days at 36°C. The developmental period of the larva stage ranged from 9.4 days
at 24°C to 3.7 days at 36°C. The developmental period of the protonymph stage
was between 8.6 days at 24°C and 3.9 days at 32°C. The developmental period
of the deutonymph stage ranged between 10 days and 4.1 days. The
developmental periods of the immature stage was 48.4 days at 24°C, and 31.8,
22.6, 19.4 days at 28, 32, and 36°C respectively. The longevity of the male and
female stages was between 42.7 to 14.0 days and 42.9 to 21.2 days respectively.
The average fecundity was 10.6, 31.3, 35.9 and 6.2 eggs/female at 24, 28, 32
and 36°C, respectively. The low temperature thresholds of the egg, larva,
protonymph, and deutonymph stages were 18.6, 17.0 and 17.4°C respectively,
and the thermal summation of each stage was 122.2, 74.3 and 56.6 degree-day
respectively. The low temperature threshold and thermal summation of the
immature stage were 16.2°C and 374.5 degree-days, respectively. It has been
estimated that 9 generations can occur in orchid greenhouse annually. The
intrinsic rate of increase () was 0.0195, 0.0531, 0.0578, and 0.0411 d ' at 24,
28, 32, 36°C respectively. The net reproduction rate (Ry) was 3.6, 3.9, 8.4, and
3.1 eggs/female, respectively. The mean generation time (7) was 65.8, 49.5, 36.9
and 27.7 d at 24, 28, 32, and 36°C respectively.

Key words: Tenuipalpus pacificus, Phalaenopsis sp., temperature, life history,
population parameters
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