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Table 1. Nonlinear models fitted to development rate of Diaeretiella rapae as function of temperature
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Model Equation Reference
Tax — T A
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. 7Tmax_T -
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r(T)=aT(T —T., NTo —T)2
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Table 2. Development time of immature stages of Diaeretiella rapae reared on Schizaphis graminum
on wheat at different temperatures

Parameter Temperature
10°C 15°C 20°C 25°C 27.5°C
Male+Female 25.49+0.09° 22.09+0.10° 17.64+0.05° 9.24 +0.05° 11.95+0.21¢

Means followed by the same letters in the row are not statistically different by Duncan Test (P < 0.05) after one-

way ANOVA.
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Table 3. Lower temperature threshold (To) and thermal constant (K) of immature stage of Diaeretiella
rapae on Schizaphis graminum on wheat estimated by linear regression

Equation To K R?
adj
Linear regression Y =-0.0140 + 0.00436 X 3.21 229.36 0.71
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Figure 1. Linear regression development of Diaeretiella rapae on Schizaphis graminum on wheat at
laboratory conditions
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Figure 2. Curves of nonlinear model for simulating the development rate of Diaeretiella rapae on
Schizaphis graminum on wheat at laboratory conditions
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Table 4. Estimated parameters of development rate using nonlinear models for describing
development of Diaeretiella rapae on Schizaphis graminum on wheat at laboratory conditions

Model Estimated parameter Goodness of fit and model parameters
Parameter Value Parameter Value
Lactin-1 Trax 31.94 SSE 615%x10*
Topt 25.7 R? 0.815
A 6.261 Radi 0.753
o, 0.1595 AlIC -41.015
Lactin-2 Tiax 27.58 SSE 556x10*
Tin 2.97 R? 0.833
Topt 27.4 R 0.777
A 0.0202 AlC -41.520
p 0.0041
A -1.012
Logan-6 Topt 27.5 SSE 810x10*
Trmax 27.99 R? 0.675
' 0.0216 Radj 0.905
Yo, 0.0548 AIC -39.642
A; 0.0053
Logan-10 Topt 27 SSE 239x10*
Tiax 28.27 R? 0.928
a 69.335 RZadj 0.904
k 5200.66 AlC -45.736
Yo, 0.0818
A; 0.1043
Polynomial Tnax 33 SSE 859x10*
Topt 25.5 R? 0.741
a -0.000060 R%q 0.655
b 0.003450 AlC -39.348
c -0.0584
d 0.3405
Briere-1 Tmax 31.50 SSE 867x10*
Tmin 4.33 R2 0.739
Topt 25.5 RZaj 0.652
a 0.00070 AIC -39.300
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Abstract

Wheat, Triticum aestivum L. is of one the most important cultivated crop plants that are grown
extensively for food in the world. The green wheat aphid, Schizaphis graminum (Rondani) (Hem.:
Aphididae) is an important pest of wheat in Iran causes severe damage to the crop. In this research,
thermal requirements of parasitoid wasp, Diaretiella rapae (M'Intosh) (Hym.: Braconidae) on the
green wheat aphid, Schizaphis graminum (Rondani) (Hem.: Aphididae) were assessed at five constant
temperatures (10, 15, 20, 25 and 27.5°C), 60+5% RH and a photoperiod of 16L: 8D hours. The results
showed that temperature had significant effect on developmental time. The mean of longest and
shortest preimaginal period were observed at 10°C (25.49+0.09 day) and 25°C (9.24+0.05 day),
respectively. Effect of temperature on developmental time of D. rapae was fitted using linear and
non-linear models. The lower temperature threshold and thermal constant of D. rapae were 3.21°C
and 229.36 DD, respectively using linear regression model. The non-linear model Berier 1 had
relative high goodness- of- fit. To, Topt and Tmax Were fitted well using this model. Therefore, Berier 1
model was determined for the description of temperature-dependent development of D. rapae on S.
graminum. In this research, the linear and most common nonlinear thermal models and the criteria for
selecting appropriate models are evaluated.

Key words: lower temperature threshold, thermal constant, parasitoid wasp, degree-day, biological
control
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