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Table 1. Mean developmental times (days, mean + SD) of the immature stages of Scirtothrips dorsalis for 7 tem-

peratures on mango.

Developmental duration (days, Mean + SD)

Temp. (C) n Egg Ist larva 2nd larva Pupa Egg-adult
16 115 19.1+£1.5 57+1.6 82+3.5 79+22 42.0+3.5
20 89 99+1.6 2.9+0.7 41+1.1 4.6+1.0 21.6+2.0
24 85 7.1+£09 22+0.6 24+09 3.3+0.6 15.0+1.1
28 65 55+0.7 1.7+0.6 22+09 2.6+0.6 12.0+£0.9
32 96 43+0.6 1.4+0.5 1.9+09 22+0.5 9.8+1.0
34 137 41+0.5 1.7+0.6 1.3+0.6 1.5+£0.6 8.5+0.8
36 33 45+0.9 24+05 23+1.0 1.6 £0.7 105+1.3
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Fig. 1. Effect of temperature on the cumulative mortality of Scirtothrips dorsalis in larva and pupa stage on mango.
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Fig. 2. Relationships between temperature and develop-
mental rate of Scirfothrips dorsalis at 16-36°C on mango.
Fitted curves: the linear regression analysis within the tem-
perature range of 16-32°C (—) and the Lactin-2 nonlinear

regression analysis within the temperature range of
16-36C (--).
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Table 2. Linear model for temperature (X) and developmental rates (Y) of Scirtothrips dorsalis on mango.

Life stages Regression equation R P-value Thermal summation (degree-day) Low temperature threshold (‘C)
Egg Y =-0.12315+0.01105X*  0.998  0.0000 90.49 +2.35 11.1£0.36
Ist larva Y =-0.35749 + 0.03416X  0.996  0.0000 29.27 +1.00 10.5+0.50
2nd larva Y =-0.25753+0.02530X  0.950  0.0047 39.53 +£5.21 102+1.97
Pupa Y =-0.19127+0.02031X  0.994  0.0002 49.23 £2.22 9.4 +0.70
Egg-adult Y =-0.05192+0.00485X  0.997  0.0000 206.14 + 6.74 10.7 +0.47

Y =a+ bX, where Y is the rate of development [1/developmental period (d)] and X is the temperature (C).

3. NEAIBEER DREHEEHR Y Lactin-2 {55 -
Table 3. Lactin-2 model for temperature and developmental rates of Scirtothrips dorsalis on mango.

Parameter

Low temperature Optimal
Life stage P T} AT 2 R threshold (C) temperature (C)
Egg 0.0090  40.2784 1.3636 -1.0997 0.998 10.6 342
Ist larva 0.0239  40.2417  3.1224 -1.2844  0.970 10.5 31.5
2nd larva 0.0189  36.1465  0.0811 -1.2183  0.930 10.4 35.6
Pupa 0.0174  36.1324  0.0895 -1.2115 0.934 11.0 35.6
Egg-adult 0.0045  36.3196  0.0877 -1.0488  0.996 10.6 35.6

“ Composite value for critical enzyme-catalyzed biochemical reactions.

¥ Thermal maximum.

* Temperature range over which thermal breakdown becomes the overriding influence.

“Curve to intersect the abscissa at suboptimal temperatures.
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dorsalis at various constant temperatures. Fig. 4. Age-specific survivorship (1), fecundity (m,)

and net maternity value (V) of Scirtothrips dorsalis at
various constant temperatures.
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Table 4. Population parameters of Scirtothrips dorsalis at S temperatures on mango.

Temp. Intrinsic rate of increase Net reproductive rate Mean generation time Finite rate of increase
(C) (r,) (@ (Ry) (offspring/?) (1) (d) (?) (d"
20 0.0824 15.08 32.77 1.0859
(0.0005)" (2.46) (0.52) (0.0054)
24 0.1055 11.72 23.13 1.1113
(0.0088) (2.39) (0.61) (0.0098)
28 0.2009 40.82 18.41 1.2226
(0.0081) (5.50) (0.31) (0.0099)
32 0.1674 14.87 16.03 1.1823
(0.0112) (2.63) (0.36) (0.0132)
34 0.1155 4.14 12.15 1.1226
(0.0158) (0.77) (0.18) (0.0177)

“ Standard error (SE) is estimated by using Bootstrap method.
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Temperature-dependent Development and
Life Table of Scirtothrips dorsalis Hood
(Thysanoptera: Thripidae) on Mango

Hsin-Shun Lai', Yi-Ju Chen’, Yi-Chung Chiu’, and Feng-Chyi Lin*"

Abstract

Lai, H. S., Y. J. Chen, Y. C. Chiu, and F. C. Lin. 2018. Temperature-dependent development
and life table of Scirtothrips dorsalis Hood (Thysanoptera: Thripidae) on mango. J. Taiwan
Agric. Res. 67(2):181-190.

Scirtothrips dorsalis Hood was raised at 16, 20, 24, 28, 32, 34 and 36°C on mango (Mangifera
indica L.) to observe the effect of temperature on the developmental times of the immature stages
and estimate the population parameters of S. dorsalis at 20, 24, 28, 32 and 34°C . The results showed
that developmental time of egg, first larva, second larva, pupa and egg to adult stage were 4.1-19.1 d,
1.4-5.7d, 1.3-8.2d, 1.5-7.9 d and 8.5-42.0 d at 16-36°C , respectively. The thermal summation was
206.14 degree-days and the low temperature threshold was 10.7°C as calculated by linear regression
analysis. The low temperature threshold was 10.6°C and the optimal temperature was 35.6°C as calcu-
lated by Lactin-2 nonlinear regression analysis. Population parameters at different temperatures on S.
dorsalis showed that both the intrinsic rate of increase (r,,) and the finite rate of increase (1) were the
highest at 28°C (r,, = 0.2009 d", 1 = 1.2226 d"), and the lowest was at 20°C (r,, = 0.0824 d"', 2 = 1.0859
d™"). The reproductive rate (R,) was the largest at 28°C (R, = 40.82 offspring/Q), and the smallest was
at 34°C (R, = 4.14 offspring/?). The mean generation time (7) was the longest at 20°C (T = 32.77 d),
and the shortest at 34°C (7= 12.15 d).

Key words: Scirtothrips dorsalis, Mango, Temperature, Developmental rate, Life table.
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