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Table 1. Mean survival rate and sex ratio of Thrips palmi continuously reared for 3 generations
on eggplant leaf at different temperatures

No. Hatching rate Nymphal survival rate Emergence rate Sex
Temperature T a4 - :
o 0 1% - instar 2" - instar ratio
(C) % 95% CL % 95% CL
eggs %  95% CL %  95%CL (F/M)
15 964 75.0 ab" 69.4-80.6 88.3a 63.0-100 72.1ab 60.7-83.5 76.9 ab 41.0-100 1.2

21 1442 68.1b 56.2-80.0 75.6a 42.6-100 62.7b 24.0-100 66.2b 27.0-100 2.4
25 1425 80.1a 72.7-87.1 92.2a 78.0-100 83.5a 75.3-91.6 955a 83.8-100 1.8
30 1089 86.7a 80.3-93.0 785a 67.5-89.5 659b 46.5-853 84.5ab 65.7-100 2.6

" Means in a column followed by the same letter do not significantly differ at the 5% level
according to Fisher's LSD test.

SN AR £ T RS PR R
Table 2. Mean duration of developmental stages of Thrips palmi continuously reared for 3
generations on eggplant leaf at different temperatures

Developmental duration (days)

Temperature

C) Eeg 1*-instar 2" instar Prepupa and Total duration
nymph nymph Pupa
15 10.0 (0.1) d" 3.6 (0.1)d 7.2(0.2) ¢ 9.1(0.1)d 29.9(0.2)d
<170> <151> <123> <106> <106>
21 6.7 (0.1) ¢ 3.1(0.1)c 44(0.1)b 5.8(0.1)c 19.6 (0.2) ¢
<171> <128> <105> <72> <72>
25 43(0.0)b 2.0 (0.0)b 2.5(0.1)a 350.1)b 12.3(0.1) b
<117> <107> <98> <94> <94>
30 3.5(0.0)a 1.4 (0.0) a 2.3(0.1)a 3.1(0.1)a 10.4 (0.1) a
<190> <149> <125> <106> <106>

Y Mean, with standard error in parentheses. Means in a column followed by the same letter do
not significantly differ.
? <> designates sample size.
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Table 3. Adult longevity, duration of pre—oviposmon, and fecundity of Thrips palmi females
reared for 3 generations at different temperatures

Temperature Longevity (day) Duration of Fecundity
(C) Female Male pre-oviposition (day)  (No. eggs/female)
15 21.6 (2.0)a"” 16.8 (1.6) ab 7.1(0.5) a 18.1 (3.2) ¢
<43>% <63> <21> <32>
21 202 (2.9)a 21.5(2.7)a 6.8 (0.8) a 37.5(7.6) b
<36> <36> <21> <24>
25 154(0.79b 13.0(1.2)b 20(0.1)b 57.1(49)a
<65> <29> <24> <25>
30 9.7(1.0)c* 6.1 (0.9) ¢ 2.3(0.2)b 52.7 (7.7) ab
<73> <30> <21> <21>

D and2) pootnotes are the same as those of Table 2.
* Denotes a significant difference at the 5% level by Student’s #-test for adult longevity.
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Fig. 2. Daily egg-laying per female (A) and the cumulative frequency of egg-laying (B) by
Thrips palmi at different temperatures.
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Table 4. Thermal requirements for the development of Thrips palmi on eggplant leaf (pooled data
of 3 continuous generations)

Lower threshold

Immature

Degree-days required

stages N Slope Intercept  p R? of development

& “Days  95% CL C  95%CL

Egg 648 0.013 -0.103  <0.000 0.868 76.5(1.2)") 74.2-78.9 7.9 (0.2) 7.4-8.4
st .

I-instar 535 0033 20267 <0.000 0586 29.5(1.1) 27.4-31.6 82 (0.6) 7.1-9.4
nymph
nd _ s

2U-Instar sy 002320192 <0.000 0.668 44.6 (1.6) 415477 8.6(0.5) 7.5-9.6
nymph

Pupa 376 0.015 -0.117  <0.000 0.765 65.1(2.0) 61.2-69.0 7.8 (0.5) 6.8-8.7

Egg to Adult 349 0.004 -0.033  <0.000 0.933 227.2(3.3)220.7-233.6 7.7(0.2) 7.2-8.1

" Mean, with standard error in parentheses.
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Table 5. Estimation of the number of generations of Thrips palmi in central Taiwan (based on
agrometeorological data of ARI at Wufeng, Taichung during 1999 to 2002; and T, = 7.7
°C, K=227.2°D)

Items 1999 2000 2001 2002
Annual cumulated effective temperature (degree-days) 5743.6 5731.2 5741.0 5845.8
Estimated number of generations per year 253 252 253 257
Cumulated effective temperature (degree-days) from Apr. to Nov.4885.5 4822.3 4802.5 4923.4
Estimated number of generations from Apr. to Nov. 21.5 212 21.1 217
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Fig. 3. Monthly cumulative degree-days available for the pre-adult stage of Thrips palmi in
central Taiwan during 1999 to 2002.
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ABSTRACT

Huang, L. H. 1*, and Chen, C. N.% 2004. Temperature effect on the life history

traits of Thrips palmi Karny (Thysanoptera: Thripidae) on eggplant leaf. Plant Prot.

Bull. 46: 99-111. ('Pesticide Application Division, Taiwan Agricultural Chemicals and
Toxic Substances Research Institute, Wufeng, Taichung, Taiwan 413, ROC;
*Department of Entomology, National Taiwan University, Taipei, Taiwan 106, ROC)

Cohorts of Thrips palmi Karny were reared on eggplant leaf at 15, 21, 25, 30,
and 35 °C in growth chambers for 3 generations to study the life history traits of these
thrips. The results showed that the survival rate of 7. palmi from egg to adult was
only 4%-8% at 35 °C, and the adult females and males lived only 2.9 and 2.8 days,
respectively, without laying any eggs. Under the first 4 temperature conditions, the
pre-adult stage took respectively 29.9, 19.6, 12.3, and 10.4 days to complete
development. The longevity of adult females became shorter as the rearing
temperature increased, being 21.6, 20.2, 15.4, and 9.7 days, at the respective
temperatures. Females had the highest fecundity (57.1 eggs/female) at 25 °C, but the
oviposition period was the shortest (ca. 21 days). Based upon the developmental
period of immature stages, adult longevity, and fecundity, we concluded that 25-30
°C is optimal for population growth of 7. palmi on eggplant. A simple linear
regression of the developmental rate on temperature ranging from 15 to 30 °C showed
that the lower developmental threshold (T,) was 7.7 °C (SE = 0.2 °C) and the
cumulative effective temperature (K) was 227.2 degree-days (SE = 3.3 degree-days)
for T. palmi to complete development from eggs to adults. Based on the above values
of Ty and K, and meteorological data of ARI at Wufeng during 1999 to 2002, we
estimated that this thrips could complete 25 to 26 generations per year in central
Taiwan.

(Key words: Thrips palmi, eggplant leaf, temperature, lower developmental threshold,
cumulative effective temperature, life history traits)
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