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Table 1- Mean developmental time of the common green lacewing, Chrysoperla carnea in studied temperatures. 

Mean 

developmental 

time ± SE (days) 

Max 

developmental 

time (days) 

Min 

developmental 

time (days) 
Individuals 

Temperature 

(°C) 
Immature stage 

6.208 ± 0.390
d 

7 6 197 20 

Egg 

Incubation Period 

4.050 ± 0.020
c 

5 4 120 25 
3.448 ± 0.046

b 
4 3 116 27 

3.000 ± 0.000
a 

3 3 152 30 
5.117 ± 0.028

d 
6 4 145 20 

1
st
 larval instar 

3.239 ± 0.046
c 

4 3 88 25 
2.907 ± 0.031

b 
3 2 86 27 

2.785 ± 0.036
a 

3 2 131 30 
4.062 ± 0.034

d 
5 3 144 20 

2
nd 

larval instar 
2.771 ± 0.046

c 
3 2 83 25 

2.167 ± 0.041
b 

3 2 84 27 
1.597 ± 0.043

a 
2 1 131 30 

4.446 ± 0.045
d 

5 3 139 20 

3
rd

 larval instar 
2.671 ± 0.065

c 
4 2 82 25 

2.200 ± 0.045
b 

3 2 80 27 
1.961 ± 0.052

a 
3 1 131 30 

13.556 ± 0.050
d 

15 12 123 20 

Larval period 
8.629 ± 0.058

c 
9 8 70 25 

7.303 ± 0.065
b 

9 6 76 27 
6.297 ± 0.045

a 
8 6 111 30 

14.691 ± 0.052
d 

16 14 123 20 

Pupal period 
9.800 ± 0.048

c 
10 9 70 25 

8.079 ± 0.052
b 

9 7 76 27 
6.432 ± 0.049

a 
7 6 111 30 

34.431 ± 0.060
d 

35 33 123 20 

Total 

Immature stages 

22.443 ± 0.069
c 

23 21 70 25 
18.618 ± 0.070

b 
20 18 76 27 

15.730 ± 0.057
a 

17 15 111 30 
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Fig. 1- Fitting common linear model on observed values of immature stages developmental rates (1/Days) of the 

common green lacewing, Chrysoperla carnea, Circles are presented observed values of developmental 

rate in each temperature.  
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Fig. 2- Fitting Ikemoto and Takai linear model on observed values of developmental times (Days) of the 

common green lacewing, Chrysoperla carnea, immature stages. Circles are presented observed values of 

developmental time × temperature (°C). 
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Table 2- Statistical parameters and thermal indices of temperature-dependent development of the common green 

lacewing immature stages by using common and Ikemoto and Takai linear models.� 

P 
R

2
adj 

×10
-2 

R
2 

×10
-2 

tmin 
ºC ± SE 

Thermal 

requirement 
DD ± SE 

Regression 

equation 
Immature 

stages 

M
o

d
el

 

0.002 99.51 99.68 10.724± 0.076 57.328± 2.310 DR= -0.187+ 0.017T Egg-Incubation Period 

C
o

m
m

o
n

 l
in

ea
r

 

0.033 90.24 93.49 7.819± 0.073 58.596 ±10.300 DR= -0.133+ 0.017T 1st larval instar 

0.027 91.93 94.62 14.137± 0.095 26.815± 4.522 DR= -0.527+ 0.037T 2nd larval instar 

0.006 98.06 98.71 12.156± 0.088 34.127± 2.762 DR= -0.356+ 0.029T 3rd larval Instar 

0.001 99.63 99.75 11.378± 0.079 116.228± 4.082 DR= -0.098+ 0.009T Larval period 

0.009 97.68 98.45 12.524± 0.094 115.594± 10.671 DR= -0.108+ 0.009T Pupal period 

0.002 

 

99.63 

 
99.67 

 
11.896± 0.082 

 
283.422± 11.592 

 

DR= -0.042+ 0.003T 

 
Total imature stages 

 
0.001 99.65 99.71 10.848± 0.078 56.821± 2.073 DT= 56.821+ 10.848D Egg-Incubation Period 

Ik
em

o
to

 a
n

d
 T

ak
ai

 

0.043 87.53 91.73 9.572± 0.063 52.719± 5.090 DT= 52.719+ 9.572D 1st larval instar 

0.017 94.91 96.62 13.307± 0.074 28.979± 4.567 DT= 28.979+ 13.307D 2nd larval instar 

0.003 99.19 99.55 12.514± 0.078 33.199± 3.308 DT= 33.199+ 12.514D 3rd larval Instar 

0.001 99.71 99.81 11.487± 0.098 115.470± 6.890 DT= 115.470+ 11.487D Larval period 

0.007 97.90 98.59 12.004± 0.087 120.432± 9.649 DT= 120.432+12.004D Pupal period 

0.002 99.43 99.62 11.624± 0.079 290.986± 12.134 DT= 290.986+ 11.624D Total imature stages 
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Abstract 

Temperature-dependent development of the common green lacewing, Chrysoperla carnea was studied at 

four constant temperatures, 20, 25, 27 and 30ºC, 50 - 60% RH and a photoperiod of 16L : 8D h in growth 

chamber. Developmental rate of incubation period (egg), larval instars, pupal period and overall immature stages 

of the common green lacewing increased linearly in relation to temperature. Two mathematical models, 

including common and Ikemoto and Takai linear models, were used to describe temperature-dependent 

development of the common green lacewing. Based on the statistical criteria, whereas the common linear model 

had shown an acceptable fit to data, Ikemoto and Takai linear model estimated thermal indices more precisely 

than common linear model. Estimated values for thermal requirement for incubation period, 1
st
. 2

nd
, and 3

rd
 

larval instars, total larval period, pupal period and overall immature stages of the common green lacewing were 

56.821, 52.719, 28.979, 33.199, 115.470, 120.432 and 290.986 degree-days, respectively, and the values of the 

lower temperature threshold for the mentioned above developmental stages were 10.848, 9.572, 13.307, 12.514, 

11.487, 12.004 and 11.624°C, respectively, by using Ikemoto and Takaei linear model. Moreover, mathematical 

models for description of temperature-dependent development of the common green lacewing developmental 

stages were presented.  

Keywords: Chrysoperla carnea, development, linear model, thermal index 


