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Effect of refugia on the functional response of Coccinella
septempunctata feeding on Myzus persicae
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Abstract The effect of pure physical factors ( prey refugia) on the functional response of Coccinella septempunctata 1..
feeding on Myzus persicae ( Sulzer) was investigated using artificial plants in the field. The results show that the presence
of prey refugia caused a dramatic decrease in prey consumption and predation rate, and that this effect was more marked
with respect to male C. septempunctata than females. This refuge effect was maximal at moderate prey densities. Logistic
regression indicates that the presence of refugia did not alter the type of functional response. In the absence of refugia, the
Holling disc equations of females and males were N, = 1.0259 N,/(1 + 0.003078 N,)and N, = 0.9246 N,/(1 +
0.002127 N,) , respectively, compared to N, = 0.9500 N,/(1 + 0.00342 N,) and N, = 0.6463 N,/(1 + 0.002262
N, ) respectively in the presence of refugia. The provision of refugia caused a significant decrease in the instantaneous
attack rates of both sexes but only the prey handling time of males was significantly prolonged. These results suggest that
male predatory coccinellids find it more difficult to capture prey in complex habitats than females.
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1 M BYEENBEERNLtEINAREENHERXMNFTESN
Table 1 Three-way ANOVA of the effects of sex, prey density, and sensory impairment and their interactions

on the prey consumption and the predation ratio of Coccinella septempunctata adults

F {4 F-value
A3 55k i Source of variance df WEE N, &R NN, Fy 05 Fyon
Prey eaten Predation ratio

5 Sex 1 1.50 2.85 3.87 6.73
FEWEERE N, 6 107.45 18.41* 2.13 2.87
HEME BT Refuge 1 118.47" 113.36 " 3.87 6.73
PEB x FE W B E Sex x N, 6 0.84 0.68 2.13 2.87
T 51 x BEXEFT Sex x Refuge 1 4.77" 1.80 3.87 6.73
A5 BE x REXERT N, X Refuge 6 3.26 2.28" 2.13 2.87
P % J% My %5 B x BEME T Triple interaction 6 0.43 0.19 2.13 2.87
[t #Li% 2% Random error 280

T SRR R R B HARRITE 0. 05 7K L 00 i £ o B B o3 W 3 SR, T SR TE 0. 01 ZKF Ex 2 M5
e RS AL
# indicates significant effect on prey consumption or predation ratio at 0.05 level, while *#indicates significant effect on the two

criteria at 0. 01 level, by three-way ANOVA.
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Fig.1 Prey consumption of Coccinella septempunctata sexes under the presence and absence of
Myzus persicae refuge
TE A B J5 bR A AN R NS 5 B 5 ROk H AT AUR A P2 Z 1] 28 Duncan’ s £ 1 HOECTE 0. 05
KV A 22 R BT S P S R AE 4 A asr
Histograms with different small letters indicate significant difference at 0.05 level by Duncan’s

multiple range test. The combinations of refuge and sex were considered as four separate groups.
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Holling [5] £ 77 # F11 Rogers B HLIf & 77 F2 1155 ik
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Fig.2 Effects of refuge on the prey consumption and predation rate of Coccinella septempunctata

adults under different prey densities
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The data of prey consumption were log-transformed before ANOVA, and the data of predation rates were arcsinesquare root

transformed before ANOVA, but the means and coresponding standard errors are given in original data. Histograms with

different small or capital letters indicate significant difference at 0.05 or 0. 01 level, respectively, by Duncan’s multiple

range test.
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F2 BEANEETABERRANSEHEENEAST(ZSEARTHER)
Table 2 Logistic regression of Myzus persicae consumed by Coccinella septempunctata males and
females under different prey densities as well as refuge present or not ( after stepwisely regressed)
e 7 1 M fiiHE « bRt 2 .
Refuge Sex Coefficient Estimate + SE X
e in I H P, 1.3187 + 0.2766 22.7227 <0.0001
Presence Females P, -0.0139 = 0.0040 12.2367 <0.0001
P, 2.76 x1077 + 1.21 x10~° 5.1845 0.0230
T P, 0.3680 = 0.1903 3.7391 0. 0530
Males P, -0.0040 = 0.0011 13.9203 <0.0001
NEHE I H P, 1.9222 + 0.1451 175.4015 <0.0001
Absence Females P, -0.0070 = 0.0008 74.8998 <0.0001
T P, 1.5683 = 0.2082 56.3824 <0.0001
Males P, -0.0051 = 0.0012 19.2000 <0.0001
3 tEUAMENREFBEEMMTEEMBELTHERTNINGERNESH
Table 3 Mean estimated values ( + SE) of attack rate (a), handling time (7,) for
Coccinella septempunctata females and males feeding on Myzus persicae with or without refuge
X T 5 Holling $i{ & ¥ Holling fitting method Rogers 814 % Rogers fitting method
Refuge Sex WERT % o AEEEE T, R WER O % o AbEBFE] T, R
i I Hy 0.7500 0.0036 0.9832 1.3138 0.0049 0.9153
Presence Females
T 0.6463 0.0035 0.9558 0.9997 0.0044 0.9504
Males
ANIEAE M 1.0259 0.0030 0.9789 2.2154 0.0039 0.9890
Absence Females
e 0.9246 ™ 0.0023 ™ 0.9877 1.8006 0.0029 0.9941
Males
T2 e e 3R B PP ) 78 SR X BT A7 A RS AETE IR 00 T DU RB SN 2 80HE 0. 01 JK P A7 78 1 38 22 S5 o M Ik 22 THD 1) X 7 2 4
RAE LR

#% indicates significant parameter difference between refuge presence and refuge absence at 0. 01 level. The corresponding

parameters between sexes were not compared.
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Fig. 3

The functional response curves of Coccinella septempunctata sexes feeding on Myzus persicae

under the presence and absence of prey refuge
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FP and FA are the functional response fitted curves of C. septempunctata females under the presence and absence of M.

persicae refuge, respectively; and MP and MA are the corresponding curves of the males, respectively. The spots deviated from

the curves are the observed mean prey consumptions ( + SE) of different test groups under different M. persicae densities.
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