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2- Constant
3- Linear

4- Quadratic
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Table 1. Results on logistic regression of proportion of the house fly, Musca domestica, eggs consumed by
the female adult predators of Macrocheles muscaedomesticae against initial number of offered eggs at 27°C.

Coefficient Estimate SE 12 P
Intercept 1.2960 0.4742 7.47 0.0063
Linear 0.3375 0.0620 29.67 <0.0001
Quadratic -0.0120 0.00196 37.60 <0.0001
Cubic 0.000095 0.000016 36.33 <0.0001
FOKS 45 tawgi Musca domestica « Sl o ol 0595 15t S Exiundd Ogaw 55 0312 @ - Jous

Vg 43 50 TT (Slod 53 ol LIyl oS A9l 51§ blae 53 Macrocheles muscaedomesticae ssk

Table 2. Results on logistic regression of proportion of the house fly, Musca domestica, eggs consumed by the
female adult predators of Macrocheles muscaedomesticae against initial number of offered eggs at 33 °C.

Coefficient Estimate SE 12 P

Intercept 29.2902 13.7886 451 0.0337
Linear -1.9281 1.0247 3.54 0.0599

Quadratic 0.0448 0.0235 3.63 0.0566
Cubic -0.00032 0.000161 3.85 0.0499
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Figure 1. Functional response of female mite predator Macrocheles muscaedomesticae
by feeding on varying densities of the house fly, Musca domestica, eggs at 27 °C
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Figure 2. Functional response of female mite predator Macrocheles muscaedomesticae
by feeding on varying densities of the house fly, Musca domestica, eggs at 33 °C
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Table 3. Estimated functional response parameters by the Rogers’ equation for female mite predator
Macrocheles muscaedomesticae to densities of the house fly, Musca domestica, eggs at 27 °C

Parameters Estimate Asymptotic Asymptotic 95% ClI (T/Th) r
SE
Lower Upper
36.94 0.935
b) 0.0204 0.00933 0.00193 0.0390
(Th) 0.6497 0.0299 0.5903 0.7092

Macrocheles muscaedomesticae ssle § < 45™ (Sl 3215 Joo tawgi ol 3597 9 &6 sl S sl)l ¢ Jyoe

v gk 42 53 T (5lod 3o (Musca domestica « S o pov S5 4 S
Table 4. Estimated functional response parameters by the Rogers’ equation for female mite predator
Macrocheles muscaedomesticae to densities of the house fly, Musca domestica, eggs at 33 °C

Parameters Estimate Asymptotic Asymptotic 95% ClI (T/Th) r2
SE
Lower Upper
50.32 0.996
(@) 0.6493 0.0842 0.4821 0.8165
(Tw 0.4769 0.00561 0.4658 0.4880

Macrocheles muscaedomesticae ssle 5 5ICh (S4S™ tawgi 4il3g) ol 0895 doab dluwi (£SE) (Sl -0 Jou

<l ks 95 yo Musca domestica « Sl ko i Ciliseo Sl 5 I
Table 5. Daily prey consumption (mean + SE) by female mite predator Macrocheles muscaedomesticae
on varying densities of the house fly, Musca domestica, eggs at two constant temperatures

Prey density Temperature (°C)

27 33
1 0.8+£0.13 Fa 1.0+0.00 Ja
2 1.8+0.13 EFa 2.0£0.00 la
4 3.6+£0.22 Ea 4.0£0.00 Ha
8 8.0+0.00 Da 8.0+£0.00 Ga
12 11.7+0.21 CDa 12.0+0.00 Fa
16 15.8+0.13 Ca 16.0+0.00 Ea
25 24.1+0.31 Ba 24.6+0.22 Da
30 29.0£0.26 Aba 28.9+0.35 Ca
40 33.3+1.87 Ab 39.0+0.47 Ba
80 36.5+5.21 Ab 47.4+0.69 Aa

Means followed by different small letters within each row are significantly different (P<0.05, T test).
Means followed by different capital letters within each column are significantly different (P<0.01, Tukey’s test).
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Abstract
Background and Objectives
Macrocheles muscaedomesticae (Scopoli) is the most common mite found in cow and poultry
manure worldwide. It feeds on manure-dwelling flies and spreads via flies. According to
studies conducted in Khuzestan, Iran, and other countries, this is the dominant predator mite
of immature the house flies, Musca domestica L. in domestic animal manures.
Control strategies for dipterous pest species continue to rely heavily on insecticides, even
though these species have developed resistance to most insecticides currently available due to
their widespread use. Increased public and farmer awareness have prompted scientists to
investigate alternative methods for managing these filth flies. The purpose of this study was
to determine the effect of two temperatures on M. muscaedomesticae's functional response to
varying egg densities of M. domestica.
Materials and Methods
In this study, the functional response of female predator mite M. muscaedomesticae was
examined on the house fly eggs in an incubator at two constant temperatures of 27 + 1°C and
33+ 1°C, 65 + 5% RH, 14:10 h (L: D). Densities of 1, 2, 4, 8, 12, 16, 25, 30, 40, and 80 house
fly eggs were offered to mated adult female mites. Before the experiments, female predators
were fed and mated for 48 hours and then starved for 24 hours. Each treatment was replicated
ten times. After 24 hours of exposure, the number of preys killed by each predator was
recorded.
Results
By logistic regression, the functional response of M. muscaedomesticae to varying densities
of the house fly eggs was classified as type 111 in 27°C and type Il in 33°C. Rogers' equation
was used to calculate the functional response parameters. At 27°C, the attack coefficient and
handling time were 0.0204 h* and 0.6497 h, respectively, and 0.6493 h™* and 0.4769 h at 33°C.
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At 33°C, the maximum attack rate (T/Th) was 50.32 eggs/day and 36.94 eggs/day at 27°C. R?
values for M. muscaedomesticae at two constant temperatures were estimated to be 0.935 and
0.996 at 27°C and 33°C, respectively. Only at 40 and 80 prey densities did the analysis of
variance reveal a significant difference in adult females' daily prey consumption between two
constant temperatures. Additionally, there were significant differences between all densities
at 33°C and the majority of densities at 27°C.

Discussion

The temperature affected the type of functional response, the handling time, and the maximum
attack rate. The findings of this study may contribute to a better understanding of the mite M.
muscaedomesticae's interaction with the house fly eggs and could confirm M.
muscaedomesticae's suitability as a biological control agent.

Keywords: foraging behavior, predation, temperature, handling time



