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30.2 %
L B S BY L ) ROF O thermal
summation low
temperature threshold
b a 37.84 39.32 31.94

i 8
Table 1. Mean developmental times (day, mean +S.E.) of immature stages of Eotetranychus
lewisi at 8 temperatures on poinsettia

Temp.(  No. of Mean developmental time (day) No. of
adults
) eggs Egg Larva Protonymph Deutonymph Egg-Adult emerged
16 52 8.1+0.1 3.9+0.1 29+0.1 4.1+0.1 19.0+0.2 38
18 48 6.5+0.1 3.1+0.1 2.3+0.1 3.8+0.2 15.7+0.3 35
20 60 5.3x0.2 2.9+0.1 2.1+0.1 3.8+0.1 14.1+0.2 44
22 57 4.0+0.1 2.6+0.1 1.8+0.1 3.0+0.1 11.4+0.2 46
24 57 2701 22+0.1 1501 2.8+0.1 9.2+0.2 48
26 51 25+0.1 1.8+0.1 1.4#0.1 2.310.1 8.0+0.1 43
28 96 26x0.1 1.8+0.1 1.4%0.1 2.3+0.1 8.2+0.2 29
30 30
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Fig. 1. Effect of temperature on survival (%) from egg to adult of Eotetranychus lewisi on
poinsettia.
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Table 2. Linear model for temperature and developmental rates of Eotetranychus lewisi on

poinsettia
Parameter estimates Thermal Low temperature
Life stage . b R® p-value  summation threshold ()
(degree-day)
Egg -0.313 0.02643 0.93 0.000 37.84+4.29 11.8+1.26
Larva -0.149 0.02543 0.97 0.000 39.32+3.09 5.9+1.32
Protonymph -0.140 0.03131 0.94 0.000 31.94+3.06 4.5+1.74
Deutonymph  -0.059 0.01785 0.92 0.001 56.02+6.27 3.4+2.16
Egg-Adult -0.055 0.00658 0.96 0.000  159.16+23.07 8.3x2.11
/r
°61Larva i
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i} Lactin
Table 3. Lactin model for temperature and developmental rates of Eotetranychus lewisi on
poinsettia
Life stage Perameter esimetes » Low temperature tenowpgrrgtalre
u
= P . AT A threshold () '? \
Egg 0.0200 30.04 0.659 -1.2761 0.96 12.2 29.38
Larva 0.0184 28.39 0.103 -1.0879 0.98 46 28.28
Protonymph 0.0232 3152 1.248 -1.1054 0.98 43 30.27
Deutonymph 0.0143 28.34 0.089 -1.0359 0.94 25 28.25
Egg-Adult 0.0064 28.36 0.082 -1.0595 0.98 9.0 28.28
i3 gy

Table 4. Total and daily fecundity and adult longevity (meant S.E.) of Eotetranychus lewisi at 3
temperatures on Euphorbia pulcherrima

Temp. Fecundity (no. of eggs) Adult longevity (day)
() n Daily Total n Female n Male
20 20 2.0+0.17 20.7+¥2.24 20 12.2+1.31 24 19.4+1.33
24 20 3.4+0.11 50.5+2.38 20 16.0+0.61 28 12.3+0.46

28 13 3.7+0.26 32.1+3.14 13 9.6+0.59 16 7.9+0.73
i3
Table 5. Population paramters of Eotetranychus lewisi at 3 temperatures on Euphorbia
pulcherrima
Temp. Intrinsicrate of Fir_1ite rate of Net reproductive rate M(_aan .
increase increase _ generation time
() r (1/d) A (U/d) R (offspring/f) T (d)
20 0.0988 1.1072 6.9 19.8
24 0.1731 1.1879 17.7 16.68
28 0.1145 1.1202 4.34 13.16
56.02 degree-day low temperature
118 59 45 34 threshold ARG RS i
éﬁ 159.16 29.38 28.28 30.27 28.25
8.3 122 46 43 25
T 30.04 28.39 3152
Lactin 28.34 i
Lactin 28.28 9.0
28.36

1L el T 7S optimal temperature Lactin [gliﬁlﬁ?ﬁﬁ,@#%ﬁﬁ AT B 0
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Fig. 3. Age-specific survivorship (ly), fecundity (m,), and net maternity value (vy) of
Eotetranychus lewisi at 3 temperatures on Euphorbia pulcherrima.
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ABSTRACT

Lai, H. S, and Lin, F. C.* 2005. Development and population parameters of the
L ewis spider mite, Eotetranychus lewisi, on poinsettia. Plant Prot. Bull. 47: 379-390.
(Agricultural Research Institute, Council of Agriculture, Wufeng, Taichung 413,
Taiwan (ROC))

Eotetranychus lewisi McGregor was raised at 16, 18, 20, 22, 24, 26, 28 and 30
on poinsettia (Euphorbia pulcherrima Willd.), to observe the effect of temperature
on the developmental times of the immature stages. We predicted the thermal
summation, low temperature threshold, optimal temperature, and lethal temperature
with 2 models of the developmental rate. Furthermore, we observed the longevity,
fecundity and population parameters of E. lewisi at 20, 24, and 28 . The results
showed that the developmental time of the egg was 2.5-8.1 days at 16-28 . At 30
, N0 eggs were able to hatch. The developmental time of larva was 1.8-3.9 days.
The developmental time of protonymph was 1.4-2.9 days. The developmental time of
deutonymph was 2.3-4.1 days. The developmental time from egg to adult was
8.0-19.0 days. The thermal summation was 159.16 degree-days and the low
temperature threshold was 8.3 as calculated by the linear model. The low
temperature threshold was 8.3 , the optimal temperature was 27.8 , and the lethal
temperature was 28.2  as calculated by the curve of Lactin model. At 20, 24 and 28
, the longevities of adult male mites were 19.4, 12.3, and 7.9 days and those of
female ones were 12.2,16.0, and 9.6 days, respectively. Total fecundities at 3 constant
temperatures were 20.7, 50.5, and 32.1 eggs, respectively. The intrinsic rates of
increase were 0.0988/day at 20 , 0.1731/day at 24 , and 0.1145/day at 28
The mean generation timewere 19.8 day at 20 , 16.68day at 24 , and 13.16 day
at 28

(Key words: Eotetranychus lewisi, Euphorbia pulcherrima, temperature, development,
model, population parameter)
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