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Functional response and mutual interference of Episyrphus balteatus and

Scaeva albomaculata (Dip.: Syrphidae) fed on Myzus persicae (Hom.: Aphididae)
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Abstract

Functional response and mutual interference of two aphidophagous syrphid flies
Episyrphus balteatus and Scaeva albomaculata fed on Myzus persicae were determined in
laboratory conditions at 25 + 2°C, 55 + 10 relative humidity and a photoperiod of 16L:8D h.
Using logistic regression, a type II functional response was determined for both predators.
The Rogers model was used for estimating searching efficiency (a) and handling time (77,).
For the first, second and third instars of E. balteatus, the estimated values of searching
efficiency were 0.0359, 0.0420, and 0.0677 and the values of handling time were 2.257, 0.506
and 0.316, respectively. For the second and third instars of S. albomaculata, the estimated
values of searching efficiency were 0.0590, and 0.0655 and the values of handling time were
0.575 and 0.252, respectively. According to the obtained results, no significant relationship
was observed between log searching efficiency (@) and log third instars density (P) of E.
balteatus, but this relationship was significant in S. albomaculata and the value of
interference coefficient for third instars of this predator fed on 100 density of M. persicae was
-0.274.
Key words: Episyrphus balteatus, Scaeva albomaculata, Functional response, mutual

interference, Myzus persicae.
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Table 1. Results of logistic regression analysis of the proportion of Myzus persicae consumed

by predator flies of Episyrphus balteatus and Scaeva albomaculata

Predator species  Instars  Parameter Estimated value  SE P-value
E. balteatus First Intercept 1.6052 0.6497 0.0135
Linear (Np) -0.2168 0.0940 0.0211
Quadratit (Np;)  0.00562 0.00346 0.1041
Cubic (No3) -0.00005 0.000034 0.1555
Second  Intercept 1.2746 0.3763 0.0007
Linear (Ny) -0.0429 0.0278 0.1228
Quadratit (Ng;)  0.00051 0.000518 0.3254
Cubic (No3) -2.000048 2.000539 0.3277
Third Intercept 2.6088 0.1815 0.0001
Linear (Ny) -0.0277 0.00320 0.0001
Quadratit (Ng;) ~ 0.000065 0.000015 0.0001
Cubic (No3) -5.00000059 1.00000808  0.0020
S. albomaculata Second  Intercept 2.1070 0.2766 0.0001
Linear (Ny) -0.0430 0.00998 0.0001
Quadratit (Ng;)  0.000186 0.000093 0.0452
Cubic (No3) -3.00000006 2.0000281 0.1802
Third Intercept 2.7189 0.2240 0.0001
Linear (Ny) -0.0239 0.00387 0.0001
Quadratit (Ng,)  0.000048 0.000018 0.0068
Cubic (No3) -3.00000053 2.00000146  0.1002
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Table 2. Estimates of functional response parameters (+SE) of predator flies of

Episyrphus balteatus and Scaeva albomaculata to proportion of Myzus persicae

D5 e g e 50Y 53 bl

S e il slanS1 5 4 s Scaeva albomaculata

Predator species Instars (a) (Ty) (T/T) ()
E. balteatus First 0.0359+0.00718 2.25740.2192 10.63 99,07
(0.0212-0.0506) (1.8077-2.7059)
0.0420+0.00555 0.506+0.0472
Second 4743 98.00
(0.0307-0.0533) (0.4101-0.6018)
0.0677+0.00812 0.31620.0143
Third 75.71 94.23
(0.0515-0.0839) (0.2876-0.3449)
0.0590+0.00786 0.575+0.0312
S. albomaculata Second 41.74 0.87
(0.0431-0.0749) (0.5118-0.6381)
0.0655+0.00902 0.252+0.0144
Third 92.24 0.87

(0.0473-0.0836)

(0.2233-0.2814)
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Table 3. Mean (+SE) per capita searching efficiency, per capita and total predation rate of

Episyrphus balteatus and Scaeva albomaculata to 100 Myzus persicae

Predator species Predator Total Per capita Per capita searching
density predation rate predation rate efficiency
E. balteatus 1 59.00+3.75b° 59.00£3.75a 0.91+0.09a
2 79.00£5.94a 39.50£2.97b 0.97+0.23a
3 85.00+3.80a 28.33%1.27c¢ 0.68+0.08ab
4 88.50+4.03a 22.13%1.01cd 0.83+0.11ab
5 90.50+3.00a 18.10£0.59d 0.40+0.07b
S. albomaculata 1 74.00+4.70c 74.00+4.70a 1.474£0.25a
2 91.17+£2.96b 45.58+1.48b 1.4440.24a
3 97.00+1.15ab 32.33+0.38¢ 1.1940.12a
4 98.50+0.56ab 24.62+.014d 1.14+0.00a
5 99.00£0.51a 19.80+0.10d 0.91+0.00a

70 JL}.}\CE..&_)})‘}L;L\A SOt sy pde odins 0L (65 8 @) st o s alie g b gla Sl

.(Duncan) Lk e

*Means followed by the same letter in a column (for each species) are not significantly different at 5%

probability level (Duncan).
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Fig. 1. Functional response (left) and percentage of prey eaten of Myzus persicae (right) by

first (upside), second (navel) and third (bottom) instars of Episyrphus balteatus
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Fig. 2. Functional response (left) and percentage of prey eaten of Myzus persicae (right)

by second (upside) and third (bottom) instars of Scaeva albomaculata
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