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ABSTRACT : The development of Aulacorthum solani (Kaltenbach) was studied at temperatures ranging
from 12.5 to 27.5°C under 65+5% RH, and a photoperiod of 16:8 (L:D). Mortality of 1st~2nd nymph
was higher than that of 3rd~4th nymph at the most temperature ranges whereas at high temperature
of 27.5C, more 3~4th nymph stage individuals died. The total developmental time ranged from 16.9
days at 12.5°C to 6.6days at 22.5C, suggesting that higher the temperature, faster the development.
However, at higher temperature of 25°C the development took 7.4 days. The lower developmental threshold
temperature and effective accumulative temperatures for the total immature stage were 0.08°C and 162.8
day-degreeslated development. The nonlinear shape of temperature rewas well described by the modified
Sharpe and DeMichele model. When the normalized cumulative frequency distributions of developmental
times for each life stage were fitted to the three-parameter Weibull function, attendance of shortened
developmental times was apparent with in 1~2nd nymph, 3~4th nymph, and total nymph stages in descending
order. The coefficient of determination r* ranged between 0.86 and 0.91.

KEY WORDS : Aulacorthum solani, Development model, Lower developmental threshold temperature,
Day-degrees, Foxglove aphid
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Table 1. Age-specific mortality of Aulacorthum solani at various temperatures in the laboratory (n=30)
Temperature (C) Nymphal mortality (%)
1-2 nymph 3-4 nymph Total
12.5 10.0 10.0 20.0
15.0 6.7 6.7 13.3
17.5 30.0 0.0 30.0
20.0 10.0 33 133
22.5 6.7 6.7 133
25.0 10.0 10.0 20.0
27.5 30.0 66.7 96.7
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Table 2. Development period (days, mean+SE) for nymph stages of Aulacorthum solani at various temperatures in the laboratory

Temperature (C) 1-2 nymph 3-4 nymph Total
12.5 7.3+0.30 a 9.7+0.29 a 16.9+0.52 a
15.0 4.9+0.11 b 5.4+0.15 b 10.3+0.15 b
17.5 3.6+0.09 cd 4.340.11 cd 7.9+0.13 ¢
20.0 3.7+0.13 ¢ 3.5+0.11 ¢ 7.2+0.13 cd
22.5 3.0+0.09 d 3.6+0.13 d 6.6+0.14 d
25.0 3.6+0.19 cd 4.0+0.21 cd 7.4+0.30 cd

*Within a column, means with the same letter are not significantly different (P> 0.05, Tukey’s studentized range test).

Table 3. Estimated parameter of a linear model regression for nymphal and total immature stages of Aulacorthum solani

Stage 1-2 nymph 3-4 nymph Total
Intercept -0.0159(0.0758)” -0.0033(0.0803) -0.00048(0.0349)
Slope 0.0125(0.0039) 0.0120(0.0042) 0.00632(0.0018)
DT’ 1.30 0.30 0.08
DD’ 70.9 86.6 162.8
s 0.72 0.67 0.75

' The developmental threshold (DT) = intercept/slope; ’DD: Degree- days; ﬁ( ): Standard error.
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Table 4. Estimated parameters of biophysical developmental rate model for each growth stage of Aulacorthum solani

Parameter 1-2 nymph 3-4 nymph Total
RHO25* 0.465 0.566 0.347
HA 10993.7 10219.4 18640.7
HL -87083.8 -55943.5 -111812
TL 284.3 282.3 284.3
HH 50128.2 4945.0 44930.7
TH 299.8 292.7 296.3

r 0.93 0.99 0.99

*RHO25C; development rate at 25°C assuming no enzyme inactivation; HA: enthalpy of activation of the reaction that is catalyzed
by a rate-controlling enzyme; TL: Kelvin temperature at which the rate-controlling enzyme is half active and half low-temperature
inactive; HL: change in enthalpy associated with low temperature in activation of the enzyme; TH: Kelvin temperature at which the
rate-controlling enzyme is half active and half high-temperature inactive; HH: change in enthalpy associated with high-temperature

inactivation of the enzyme.

Table 5. Estimated parameters of Weibull distribution model for development completion times of Aulacorthum solani nymphs

Parameter 1-2 nymph 3-4 nymph Total
n 0.475 0.842 0.542
¢] 0.845 0.975 0.984
v 4.252 7.754 9.012
r 0.86 0.91 0.89

(: starting value is calculated as Y; -0.1% v: the expected normalized time just before complete development of the first insect;
n: determined by transforming the Weibull distribution to the linear form.
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