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Table 1- Estimation of the parameters of logistic
regression, in order to determine the type of
functional response of the adult female
Cryptolaemus montrouzierion citrus mealybug,
Planoccocus citri at different temperatures.

Temperature Linear

©0) Constant (NO) NO, NOs
15 -1.214 -0.0121  -4.860000  7.749
20 0.933 -0.0884  0.000956  -3.460
25 0.763 -0.0563  0.000613  -2.260
28 1.345 -0.0797  0.000863  -3.046
30 1.852 -0.0908  0.000948  -3.236
35 2.674 -0.01160  0.001230  -4.196
40 -0.230 -0.0402  0.000323 -1.066
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Table 2- Estimation functional response parameters of the adult female of Cryptolaemus montrouzieri on citrus

mealybug Planoccocus citri at different temperatures by using Rogers functional response model (type II).

Temperature Handling time Searching efficiency R

0 T,+SE C.1' a+SE C.I

15 0.279£2.314 1.748-2.879 0.004£0.015 0.006-0.025 90.24
20 1.158+1.290 0.970-1.610 0.006+0.024 0.010-0.038 91.59
25 0.075£0.571 0.417-0.724 0.005£0.029 0.018-0.039 95.48
28 0.087+0.527 0.349-0.704 0.005+0.027 0.015-0.038 94.44
30 0.096+0.508 0.313-0.703 0.008+0.031 0.015-0.047 92.27
35 0.056+0.431 0.316-0.545 0.005£0.035 0.023-0.046 96.71
40 0.216+1.821 1.383-2.259 0.008+0.024 0.008-0.040 89.45

1-Confidence Interval (o= %95).
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Fig. 2- Tridimensional functional response curve of
the adult male Cryptolaemus montrouzieri on citrus

mealybug, Planoccocus citri at different temperatures.
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Fig. 1- Tridimensional functional response curve of
the adult female Cryptolaemus montrouzieri on
citrus mealybug, Planoccocus citri at different

temperatures.
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Fig. 3- Tridimensional functional response curve of
the third instar larva of Cryptolaemus montrouzieri
on citrus mealybug, Planoccocus citri at different

temperatures.
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Table 3- Estimation of the parameters of the logistic
regression, in order to determine the type of
functional response of the adult male Cryptolaemus
montrouzieri on citrus mealybug Planoccocus citri

at different temperatures.

Tem([:)eé)a ture Constant L(gllga)lr NO, NO,
15 -1.095 -0.018  0.000115 -4.620
20 -0.233 -0.040  0.000346 -1.260
25 0.237 -0.053  0.000194 -2.046
28 0.950 -0.071  0.000715 -2.436
30 1.257 -0.071  0.000726 -2.586
35 1.890 -0.089  0.000926 -3.246
40 -0.451 -0.043  0.000369 -1.246
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Table 4- Estimation functional response parameters of the adult male of Cryprolaemus montrouzieri on citrus

mealybug Planoccocus citri at different temperatures by using Rogers functional response model (type II).

Temperature Handling time Searching efficiency R
°C) T, +SE cr’ a+SE C I
15 2.01140.223 1.558-2.464 0.018+0.005 0.008-0.028 90.24
20 1.838+0.016 1.402-2.075 0.023+0.005 0.011-0.034 91.59
25 1.031+0.018 0.811-1.250 0.02240.004 0.013-0.030 95.48
28 0.915£0.011 0.682-1.147 0.028+0.006 0.014-0.041 94.44
30 0.793+0.075 0.640-0.946 0.038+0.008 0.022-0.054 92.27
35 0.753£0.083 0.583-0.923 0.048+0.013 0.021-0.076 96.71
40 2.24440.254 1.729-2.759 0.019£0.005 0.007-0.031 89.45
Confidence Interval (o= %95).
S50 tdS i w93V (S STy g ey 4 S O 85 L el 55T o -0 s

Calsses glales 4 Planoccocus citri S\S e 5 31 54T ei.:..g sy Cryptolaemus montrouzieri
Table 5- Estimation of the parameters of the logistic regression, in order to determine the type of functional

response of the third instar larva of Cryptolaemus montrouzieri on citrus mealybug Planoccocus citri at different

temperatures.
Temperature (°C) Constant Linear (NO) NO, NO;

15 -1.042 -0.004 0.000458 -1.426
20 -0.024 -0.066 0.000676 -2.636
25 -0.214 -0.025 0.000095 -2.137
28 -0.088 -0.027 0.000090 -1.017
30 -0.480 -0.011 0.000015 -2.370
35 -0/394 -0.019 0.000040 -8.758
40 -1.067 0.005 -0.000043 2.275

5 3Ts,T ¢St g5, Cryptolaemus montrouzieri &S 5d_iuiS £ 3= = Y b STy e eyl 55T -8 Ul

ks slales 55 (G 1)) 3 5030 f s U STy Jde 3l eslazal b Planoccocus citri S\S 4
Table 6- Estimation functional response parameters of the third instar larva of Cryptolaemus montrouzieri on
citrus mealybug Planoccocus citri at different temperatures by using Rogers functional response model (type II,

).

Handling time Searching efficiency

Temperature 5
R
(°C) T, + SE cr' a+SE C. 1
15 4.11710.458 3.185-5.049 0.014£0.004 0.005-0.023 90.24
20 4.118%0.425 3.252-4.983 0.03440.015 0.003-0.066 91.59
25 1.752+0.107 1.532-1.971 0.034£0.006 0.021-0.046 95.48
28 1.662 £0.284 1.084-2.241 0.036+0.018 0.003-0.073 94.44
30 1.163£0.184 0.784-1.541 0.029+0.009 0.010-0.047 92.27
35 1.65340.166 1.315-1.991 0.031£0.008 0.014-0.048 96.71
40 3.070£0.170 2.724-3.416 0.002+0.006 0.006-0.003 89.45

1-Confidence Interval (o= %95).
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Abstract

Appropriate functional response to prey or host densities is one of the most important criteria for evaluating
efficacy of natural enemies in biological control programs. Functional responses of the adult male and female
mealybug destroyer, Cryptolaemus montrouzieri, and its 3" instar larvae on Pseudococcus citri were studied at
seven constant temperatures ranging from 15 to 40°C, % 60 + 10 RH, and a photoperiod of 16:8h (L:D).
Determination type of functional response model and estimation of related parameters were carried out based on
two-stage analysis method by using SAS software. Results showed that functional responses of adult female and
male coccinellids and its 3" instar larvae were type II, except for the 3" instar larvae at 40°C, which was type III.
Estimated values for the functional response parameters showed that with increasing temperature from 15 to
35°C, searching efficiency of C. montrouzieri (adult females and males) increased, while values of handing time
decreased. At 40°C, the trend was reverse and the values of searching efficiency decreased and handling time
increased. In the 3" instar larvae, by increasing temperature from 15 to 28°C, searching efficiency increased and
handling time decreased. While, the trend for temperatures between 30 and 40°C was reverse. The results
confirmed that functional response of the C. montrouzieri was affected significantly by temperature.

Keywords: Cryptolaemus montrouzieri, Planococcus citri, temperature, functional response, biological control.




