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Table 1. Calculated values of Habrobracon hebetor intrinsic rate of increase (r) and their estimations by 2 nonlinear models when
reared on Galleria mellonella larvae at six temperatures and 65+5% RH and 16:8 h L:D.

Temperature Calculated r Briere-2 Lactin-2 SE values
(°C) (day'l) estimation estimation
15 - -0.0645 0.0765 -
20 0.0378 0.0349 0.0353 0+0.009
22.5 0.0899 0.0881 0.0885 0+0.010
25 0.1120 0.1366 0.1363 0+0.010
27.5 0.2001 0.1738 0.1735 0+0.013
30 0.1850 0.1918 0.1922 0+0.013
32.5 0.1802 0.1793 0.1795 0+0.008
35 - 0.1154 0.1150 -

SE values were estimated by using of 100000 times bootstrapping.

Galleria )l g5 g0 &ily 5 9,3 (59 Habrobraconhebetor s e il 513 EF slersls 25l 5 Jeol slggomnl p2- Jgi

2,058 92 5 5 sl aelu8 S,U 516 (6 895 5 Ao 535265 s Cusb, 9 L S jsmellonella

Table 2. Fitness of nonlinear models to the intrinsic rate of increase data of Habrobracon hebetor reared on Galleria mellonella
larvae at six temperatures and 65+5% RH and 16:8 h L:D.

Confidence limits Goodness of fit
Model Parameter Values Upper Lower Parameter Value
a 0.000143 0.00166  -0.00138 r 95%
Tnin 18.35 23.72 12.98 i 87%
Tnax 36.57 68.88 4.27 AIC -48.75
Briere-2 d 1.40 9.02 -6.21
Topt 28.60
SSE 0.000468
p 0.0184 0.0792 -0.0424 I 97.53%
Tnax 44.26 98.50 -9.96 7 i 93.84%
Lactin-2 AT 5.39 44.62 -33.84
A -1.3845 -0.2437 -2.52 AIC -48.69
Tope 30.29
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Fig 1- Comparison of the intrinsic rate of increase curves of Habrobracon hebetor reared on Galleria mellonella larvae at six
temperatures and 65+5% RH and 16:8 h L:D fitted by Lactin-2 (up) and Briere-2 (down) thermal models.
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Abstract

The intrinsic rate of population increase (r) is one of the most important biological attributes of
insects which is highly influenced by ambient temperature. In the present research, the response of
Habrobracon hebetor (Say) (Hym.: Braconidae) intrinsic rate of population increase reared on
Galleria mellonella L. (Lep.: Pyralidae) larvae was evaluated at 6 different temperatures (20, 22.5,
25, 27.5, 30, 32.5 °C), 65+5% RH and 16:8 h L:D. For each temperature 80 to 250 fresh eggs of the
wasp were reared as a cohort. The r was calculated using TWOSEX-MSChart software and
obtained values were fitted to Briere-2 and Lactin-2 thermal models. Results showed that r was
0.0387 day™ at 20 °C and increased to 0.0899 day™ at 22.5, almost 2.3 folds higher. However, it
was 0.1120 day™ at 25 °C which only elevated 1.3 folds compared to that at 22.5 °C. Nevertheless,
the intrinsic rate of population increase of H. hebetor reached to its maximum value at 27.5 °C
(0.2001 day™), though, it decreased about 7.5 and 10% at 30 and 32.5 °C, respectively. Thermal
modelling proved that calculated values of r were almost identical to estimated ones only at low
temperatures (20 and 22.5 °C). In contrast, both models estimated H. hebetor intrinsic rate of
population increase significantly lower compared with calculated ones at higher temperatures.
Despite what was observed by calculations, Briere-2 and Lactin-2 models recorded the maximum r
at 30 °C to be 0.1918 and 0.1922 day™, respectively. It is recommended to consider insects’ life
parameters estimations of thermal models along with real values.
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