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ABSTRACT

The functional response is the most basic form of predator-prey interaction and describes the relationship between the
number of prey attacked and the initial prey density. Hyperaspis polita Weise (Col. Coccinellidae) is one of the most
important predators of some species of mealybugs and is collected from some parts of Iran especially Khuzestan
province. In this research, the functional response of the fourth instar larvae, females and males of this predator to
varying densities of female cotton mealybug Phenacoccus solenopsis Tinsley was assessed in a growth chamber
(30£1°C, 65+5% R.H. and photoperiod of 14:10 (L:D) h). A cubic logistic regression between the proportion of prey
killed and initial prey densities was performed to determine the shape (Type Il or Type Ill) of functional response.
Based on the logistic regression, functional response type 1l was determined for all predator stages. The attack rate
(a), handling time (Ty), and theoretical maximum predation rate (T/T,) were estimated using Roger's model to be
0.0196+0.0029 h, 3.3262+0.4551 h, and 7.2 prey/d for fourth instar larvae, 0.0131+0.00238 h, 3.4765+0.7419 h,
and 6.9 prey/d for adult females and 0.0195+0.00528 h, 12.013+0.2624 h™, and 1.99 prey/d for adult males
respectively. According to our results, the fourth instar larvae and the adult females of H. polita can be applied as an
effective biological control agent against P. solenopsis.
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Table 1. Results of logistic regression analysis of proportion of prey eaten by the 4™ instar larvae, adult
females and males of H. polita as a function of initial prey densities

Pradator life stage Parameter Estimate SE X2 p
Constant 0.3181 0.472 0.45 0.5003
4™ instar larvae Linear -0.2770 0.1342 4.26 0.039
Quadratic 0.0158 0.0101 2.42 0.1195
Cubic -0.00029 0.000201 2.02 0.1554
Constant 0.3900 0.4918 0.63 0.4278
Adult female Linear -0.4078 0.1437 8.06 0.0045
Quadratic 0.0258 0.011 5.55 0.0184
Cubic -0.00048 0.000218 4.84 0.0277
Constant 0.5328 0.5223 1.04 0.3077
Adult male Linear -0.4892 0.1616 9.17 0.0025
Quadratic 0.0274 0.0126 4.69 0.0304
Cubic -0.00048 0.000254 3.51 0.0612
X?: Chi squared; P: the probability level; SE: standard error
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Figure 1. Functional response curve (left) and the proportion of prey consumed (right) by 4™ instar larvae, adult male
and female Hyperaspis polita on different densities of adult female of P. solenopsis. Symbols are observed data and
lines were predicted using Rogers model.
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Table 2. Estimated parameters by the Rogers equation for 4" instar larvae, adult female and male of H. polita on

adult female of P. solenopsis

95%Cl

Pradator life stage  Parameter  Estimate SE U T/Th r?
per Lower

4" instar larvae a' 0.0196  0.00298 0.0255  0.0137 7.215 0.856
Th 3.3262 0.4551  4.2284 2.426

Adult female a' 0.0195 0.00238 0.0178 0.00853 6.903 0.755
Th 3.4765 0.7419 49474  2.0056

Adult male a' 0.0131  0.00528  0.030  0.00906 1.998 0.749
Th 12.0126  1.2624 145153  9.5098

Blsole s 5 lez o 5)Y p50 €95 (2 (1Sl slo el daglis (61 002,51 Dy 5D sloazminl b (e ¥ Jgozr
ay o9l 1 St Jb sole (59, H. polita 5 j50zas

Table 3. Estimated D, and D, for comparing type 11 functional response parameters of 4™ instar larvae, adult female
and males of H. politae on adult female of P. solenopsis

Approximate 95% Confidence

Comparison stage Estimate Approximate SE Lower Upper
4™ instar-female adult
Da -0.00009 0.00767 -0.0152 0.0150
Dy 8.6862 1.7757 5.1859 12.1865"
4™ instar -Male adult

-0.00657 0.00384 -0.0141 0.000995
Ba 0.1503 0.8619 -1.5486 1.8492
Th

Female adult-Male adult
Da -0.00674 0.00793 -0.0224 0.00887
D -8.5677 1.8899 -12.2931 -4.8423

* Significant difference parameters shown in bold face.
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