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The Predatory Functional Responses and Searching Efficiency of
Harmonias axyridis on Rhopalosiphum maidis

DU Junli, WU Degong, ZHAN Qiuwen, YU Haibing, HUANG Baohong

(College of Agriculture, Anhui Science and Technology University, Fengyang 233100, China)

Abstract: [ Purpose] Our aim was to clarify predation abilities and the predatory functional re-
sponses of Harmonias axyridis. [ Method ] Each instar larvae and adults of H. axyridis on Rhopalo-
siphum maidis in the intelligent light incubator in indoor. [ Result] There was differences between
daily predatory capacity of larvae and adults of H. axyridis on R. maidis. The 4" instar larvae and fe-
male adult of H. axyridis could preyed on 400, 370.4 aphids respectively. The functional responses of
the adults and larvae of H. axyridis to the density of R. maidis fitted well with Holling Il model. The
searching efficiency decreased with the increase of predator density. Chi square test showed that the
theoretical expectation fit the observed values. [ Conclusion] The older larvae and adults of H.
axyridis showed strong ability to control corn aphids, and there is interference between ladybugs in
preying, the interference effect is positively related to ladybug density.
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Tab. 1 Different densities of of R. maids

DA EA LR N5 TR (8 B /(- L)
HIBY B the number of R. maids per plate

the stage of T, T, T, T, T, Ty T

H. axyridis
1 # 1% instar 4 8 12 24 36 48 60
2 #% 2" instar 5 10 20 30 40 60 80
3 &% 3 instar 10 15 25 40 60 80 100
4 % 4" instar 20 30 40 60 100 140 180

HERLH maleadult 20 30 40 60 100 140 180
R female adult 20 30 40 60 100 140 180

1.2.2 SEPHZ B30 5% B BRI K SRR
i1 I UEARTE 500 mL BRI RR, % S mL
FRIBAKTFUe4E |, A 1 BERK 2y 10 om B ok
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Fitting curve about the functional response of H. axyridis to R. maids
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Tab. 2 Functional response of H. axyridis to R. maids

LIS Ife SN Ty e ) , H e KA &3k L

life stage functional response equation R @ T @/Ty daily maximum prey capacity X value
1 584 H 1 instar larva N, =(0.909 9N,)/(1+0.061 9Np) 0.996 09099 0.068  13.38 14.71 0.715
2 #4h i 2" instar larva  N,=(1.005N)/(1+0.026 1N,) 0.997  1.005  0.026  38.65 38.46 0.156
3 44 d 3% instar larva  N,=(0.993 ONp)/(1+0.012 1 Ny) 0.994 0993 00122 81.39 81.97 1.894
4 #5%)) 1 4" instar larva  N,;=(0.807 2 Np)/(1+0.002 Ny) 0.997  0.8072 0.0025 322.88 400 1.482
i 4t female adult N,=(0.856 7 Ny)/(1+0.002 3 Np) 0.997 0.8567 0.0027 317.30 370.4 1.730
JiE A% HL male adult N=(0.781 8 Ny)/(1+0.003 8 Ny) 0.992  0.7818 0.0048 162.88 208.33 3.276

HI 2 2 AT I 2 B O ORI )
RSN R S8, W2 @ Bld 1% iy
T,=0.068 d, XKW 1 PR b 1 Lk EK
F 5 0.068 d, B[ 97.92 min; Y55 H) %5 EE A% K
B, 1P 22 R BRI H i KB
1471 3k 2 @I 2 A E R4 7,=0.026 d,
Rl 37.44 min, HmKWEEN 3846 3k, 344
H 7,=0.0122d, HI 17.57 min, H&EAFHEEN
81.97 k. 4 &% d 7,=0.002 5d, Hf 3.6 min, H
e KA B 5 400 3% o U £ 6 B0 R A A R
7,=0.004 8 d, Bl 6.9 min, #i & FBR K 208.33

ko MERCH 71,=0.002 7d, B 3.9 min, & KIEE
ik 3704 3k W AP 4 # 4 B K
WA B RCE W 0 2 T HA A B 4 e b eh
TR TR, 4 B adoEms, K3
400 3k,
2.2 PN TN B R B RS e
TE [A]—23 [A] EAR B E AR R T, FEE
AN B BT Y 2 60,500 e B8 e ) 488 JHG SRS 2 8 i
Bhn, ek B A 1 B bl o R R 1
hnmi b (% 3). BEWITE Rl — 23 [A] N K E R A A
REEA E LR TI
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Tab.3 The average predation of H. axyridis in different densities to corn aphid

1 # 1% instar larva 2 # 2™ instar larva 3 # 3" instar larva 4 % 4™ instar larva T F Bt male adult I L female adult
R N N, N N, N N, N N, NN,
1 500 18.2 500 39.3 500 82.0 500 151.7 500 102.7 500 134.8
2 500 35.7 500 74.8 500 140.8 500 245.5 500 158.2 500 202.0
3 500 51.3 500 103.8 500 171.0 500 290.5 500 171.3 500 218.0
4 500 67.0 500 123.5 500 202.8 500 303.0 500 198.0 500 231.2
5 500 80.5 500 131.7 500 2223 500 3443 500 2222 500 257.2
6 500 94.5 500 134.0 500 227.3 500 370.3 500 222.7 500 264.7

e PONNENZ IR L, Ny NIOREFE L, N, SR & oK & .
Note: P is the density of H. axyridis, Ny is the density of corn aphids, N, is the amount of actually consumed corn aphids.
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Tab. 4 The relationship between the density and searching effect of H. axyridis

DIV EAR 128 KRAX R FEH HRAH R/ R
Harmonia axyridis relation type correlation coefficient search coefficient interference coefficient  Chi square value

1 ¥4 8 1% instar larva E=0.370P""! 0.916 0.0370 0.081 0.135
2 %4 d 2" instar larva E=0.086 4P™*° 0.807 0.086 4 0.296 0.020
3 %)) 4t 3% instar larva E=0.175 4P°* 0.953 0.175 4 0.423 0.113
4 #44)) e 4" instar larva E=0.3243P "% 0.971 0.3243 0.522 1.295
it A% B female adult E=0.286 5P 0.984 0.286 5 0.638 0.544
T . male adult E=0.215 8P 0.982 0.2158 0.567 0.282
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