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Thermal biology Carob moth, Ectomyelois ceratoniae Zeller (Lep.: Pyralidae)
Based on Degree-Day and Ikemoto-Takai linear models
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) ) ABSTRACT ) )

Carob moth, Ectomyelois ceratoniae Zeller (Lep.: Pyralidae) is an economic pest, Folyphagou_s, and
globally distributed that attacks many crops throughout field and storage times. Developmental time of
incubation period, larval period, pupal {)erlod, and overall immature stages of the carob moth were
recorded in temperatures ranging from 10 to 35 °C under laboratory conditions. According to results
outputs, temperature affected significantly developmental time of the carob moth at 1% significance level
and increasing temperature lead to decreasing developmental time. Degree-Day and Ikemoto-Takai linear
models were used to describe temperature-dependent development of the carob moth in this research.
Although both of the linear models had shown an acceptable fitting to the experimental data, due to better
statistical criteria, estimation of the Ikemoto-Takai linear model was considered as thermal indices of the
pest. Estimated values for thermal requirement of incubation period, total larval period, pupal period and
overall immature stages of the carob moth were 46.19, 577.73, 167.44 and 831.00 degree-days,
respectively. Moreover, the values of the lower temperature threshold for the mentioned developmental
stages were 11.29, 4.29, 4.55 and 4.83°C, respectively, using Ikemoto-Takai linear model.

Keywords:Physiological development time, Growth and development, linear model, Ectomyelois
ceratoniae
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Table 1. Mean developmental times (Day + SE) of the carob moth stages in studied temperatures.

Developmental Stage Temperature (°C) No. of Individual Developmental Time
Min. Max. Mean + SE
10 60 11 11 11.00+0.001
14 56 9 9 9.00+0.00°
Incubation Period 20 56 7 8 7-68J—r0-06bc
25 51 6 7 6.2+0.05
27 48 6 7 6.2+0.05"
30 49 2 5 2.95+0.05°
33 47 2 5 2.42+0.07°
35 45 3 5 2.4%0.07°
10 58 74 76 74.63+0.07"
14 52 65 65 65.00+0.00°
Larval Period 20 51 58 59 58.12+0.04f
25 47 26 28 27.07+0.04°
27 46 25 25 25.00+0.00¢
30 44 33 25 24.23+0.06°
33 42 21 22 21.1+0.03°
35 39 19 19 19.00+0.00°
10 35 28 29 23.00+0.00°
14 32 20 21 17.95+0.05'
Pupal Period 20 29 14 16 14.3+0.06°
25 35 8 9 8. 46+0.06¢
27 33 6 8 7.00+0.00°
30 35 5 7 5.77+0.06°
33 33 5 6 5.75+0.05°
35 33 28 29 5.74+0.05°
10 35 108 110 108.63+0.07"
14 32 89 92 91.95+0.05¢
Total Immature Stages 20 29 79 82 80.1+0.11
25 35 40 43 41. 67+0.09°
27 33 38 39 38.2+0.05°
30 35 31 34 32.95+0.09°
33 33 28 31 29.27+0.08"
35 33 26 29 27.17+0.07°
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* Means with different letters are significant different in each developmental stage (p<0.0001)
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Table 2. Statistical parameters and thermal indices of temperature-dependent development of the carob
moth immature stages by using Degree-Day and Ikemoto-Takai Linear models.

Model Developmental Stage Linear model tmin (°C) K(DD) R? R?adja P-value
Degree - Incubation Period 1/D=-0.0695+0.137 5.07£3 72.99+0.06 0.979 98.6 0.001
Day Larval 1/D=-0.0046+0.0016 2.85+0.22 625.00+£0.05 0.985 97.6 0.002
Pupal 1/D==-0.197+0.0058 3.39+1.03 172.41+0.01 0.970 97.3 0.002
Total Immature Stages 1/D=-0.0043+0.0011 | 3.90+0.01 909.09+0.1 0.987 98.9 0.0001
lkemoto- Incubation Period DT=46.19+11.29 11.29+0.05 46.1946.54 0.988 98.9 0.001
Takai Larval DT=577.73+4.29 4.29+0.47 577.73+4.97 0.987 99.4 0.001
Pupal DT=167.00+4.55 4,55+1.33 167.44+5.25 0.981 99.5 0.01
Total Immature Stage DT=831.00+4.83 4.83+0.07 831.0045.13 0.995 99.6 0.0001
DR = Developmental rate; D = Developmental time; T = Temperature
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Fig. 1. Fitting Degree-Day linear model to observed values of developmental rates (1/d) of Ectomyelois

ceratoniae immature stages. Black circles represent observed values.
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Fig. 2. Fitting Ikemoto-Takai linear model to observed values of developmental times of Ectomyelois
ceratoniae immature stages. Black circles represent observed values.

.(Campbell et al., 1974)
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