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Abstract: The predation of lady beetle .Chilocorus bijugus Mulsant to arrowhead scale ,Unaspis yanonenisis
Kuwana was studied in laboratory. The functional response of lady beetle to arrowhead scale was
determined as Holling’s type II. The mutual interference in individual predators can be described by using
Hassell and Varley’s equation. The predation efficiency (E) of predator varied with environmental
temperature. The effect of temperature on search rate (a) and handling time (Th) can be described by
using the quadratic curve. The effect of prey density on the fecundity of lady beetle can be described by
using the logistic curve.
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( Y. Th T ( Table 1 Functional response parameters
) 1 1 of C. bijugus to U. yanonensis in jar
(@) , (a) (Th) 2
o Stages Search rate  Handling time
H ( I }l) )
D O 7721 0. 0076 0.9693
° ° @ 1. 0044 0.0015 0. 9887
2.1.2 0. 6749 0. 0087 0.9977
@ 0.9083 0.0126 0.9933
Holling 2 2. 3. 2 s (D 1" instar nymph, @) 2" instar male, 3) 2" instar
s (a) , female,MFemale adult
(Th) H s B
2
Table 2 Functional response parameters of C. bijugus to U. yanonensis in various condition
Aluminum bucket
@ @
. ) Jar with Ceramics bowl 9 1 5 3 15 6 30
Parameters two leaves  with two leave R One twig  Three twigs with  Six twigs
AVEs ¢ Two leaves . .
with 5 leaves 15 leaves with 30 leaves
(a)V 0.9093 0. 8348 0.6394 0.6378 0.5538 0.5211
(Th)® 0.0126 0.0167 0. 0254 0.0316 0. 0401 0.0438
r? 0.9933 0.9745 0.9588 0.9753 0. 9845 0.9501

(DSearch rate,@Handling rate
2.2

10]

Hassell and Varley"

E=Qr— (2
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Fig. 1  The functional response of C. bijugus to U. Fig. 2 Influence of spatial size on the functional
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Table 3 Mutual interference parameters of C. bijugus to U. yanonensis in various condition

@ (2

Jar with

Parameters

two leaves

Aluminum bucket

Ceramics bowl

with two leave

2

Two leaves

1 5 3 15
One twig  Three twigs with

with 5 leaves 15 leaves

6 30
Six twigs

with 30 leaves

’

Gn) (D 0.6177 0. 5587 0. 5302 0.4782 0.4601 0.4581
@Q)C 0. 3823 0. 3104 0.2775 0.2378 0.1842 0.1638
e 0.9620 0.9364 0. 9888 0. 9859 0.8172 0.8617
(d)® 1. 2872 1.1519 1. 4930 1. 0862 1. 2223 1. 4252
(DInterference coefficient,@Search coefficient, 3)Constant
2.3
Holling 4,
4 s 15~30C s s
30C, 15~30C s 30C,

o ’
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Table 4 Functional response parameters of C. bijugus in

e
o

different temperatures

[Gep) (@) (Th)

=
[

Temperaturs  Search rate  Handing time

V=100
N=500

I I T 15 0.5902 0.0195 0.9952

55 £ Hi % (F) Predation efficiency
=
-

2.4

1 4
UO 5 o 15 20 25 30 20 0.9726 0.0173 0.9932
¥ #x 7 % B (P) Predator density ’ ’ ’
25 0. 8886 0.0136 0. 9976
30 0. 9596 0. 0093 0. 9566
35 0. 8346 0.0135 0. 9868
4 37 0. 3903 0. 0206 0.8471
Fig. 4 Influence of predator and prey density on
predation efficiency of C. bijugus ° (@) (T'h)
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Fig. 7 Influence of prey density on fecundity of C. bijugus(a 2™instar male,b female adult)
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(F) ( ) (N)
F=10.38572/[1+exp (4. 32454—0. 02629N) ]
(F) (N)
F=09.04016/[1+exp(2. 85762—0. 05604N) ]
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