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Abstract: To identify the predation capability of Harmonia axyridis to Cinara cedri, the functional re-
sponses of H. axyridis at different developmental stages to the 4th-instar nymph of C. cedri, the search-
ing effects, intraspecific interferences and the effects of environmental temperature on predation capabil-
ity were explored in the laboratory using the predatory functional methods. The results showed that the
predatory functional response of H. axyridis at different developmental stages were fitted to Holling II
equation. The predation capability of H. axyridis adults on C. cedri was stronger than that of larvae. The
predation capability of larvae increased with the age of larvae. The daily maximum predation amount of
the 1st- to 4th-instar larvae and adults on C. cedri were 11.41, 41.32, 61.73, 140.85 and 188.68, respec-
tively. The searching effects of 1st- to 4th-instar larvae and adults of H. axyridis on the 4th instar nymph
of C. cedri decreased with the increase of the prey density. The relationship between the searching ef-
fect and the prey density was linear (+=0.9758-0.9993). The downward trend of the searching effect of

the 2nd-instar larvae with the increase of the prey density was the greatest but that of the adults was the
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least. The predation of adults was strongly affected by intraspecific interference. Under the same condi-

tions, where the prey density and prey space were constant, the average daily predation amount per lady-

bird beetle decreased with the increase of its density, and the relationship was in line with the model A=

58.8391x"*". The predation of the ladybird beetle was significantly affected by the temperature. At the

temperature range from 15°C to 35°C, the predation amount of the adults on C. cedri increased firstly

and then decreased. The optimum temperature for predation was 25°C. It was indicated that H. axyridis,

especially its adults and older larvae, had strong predation capability on C. cedri, while the temperature

effect should be considered for the application.
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Table 1 Predation functional response of Harmonia axyridis to Cinara cedri

I 250 BRI M A AbBRRIE] HEJOME R EREl
A (] 23 7 T Corr izztion 7 Instant Handling  Daily maximum Predation
e
Insect stage Disk equation . attack rate time predation amount  capacity
coefficient

a T/, 1/Th a/Th
1 1% st instar larvae ~ N,=0.63N/(1+0.0876N) 0.9814  0.3681 0.63 0.0876 11.41 7.19
21 2nd instar larvae ~ N,=0.90N/(1+0.0242N) 0.9758  0.4317 0.90 0.0242 41.32 37.19
3% 3rd instar larvae  N,=0.94N/(1+0.0162N) 0.9993  0.0461 0.94 0.0162 61.73 58.02
4% 4th instar larvae N, =1.20N/(1+0.0070N) 0.9991 1.1487 1.20 0.0070 140.85 169.01
A Adult N.=1.09N/(1+0.0053N) 0.9983  0.4083 1.09 0.0053 188.68 205.66

No: BB RREECE s N: FEPWIE6% )% . Na: Predation amount; N: prey initial density.
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Fig. 1 The relationships between searching effects of Harmonia axyridis and the density of Cinara cedri
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Table 2 Effects of the density of Harmonia axyridis on average predation amount

OB (Sk/10) SRR B e
Density of H. axyridis per dish Total predation amount Predation amount per H. axyridis

1 58.0+1.11 a 58.0+1.11 a

2 76.0£1.41 b 38.0£0.71 b

3 85.0+£2.14 ¢ 28.3+0.71 ¢

4 92.0+1.15d 23.0+0.29 d

5 100.0+0.25 ¢ 20.0+0.05 ¢

TP BAE R P BB bR DR . [RIZASTR] B 275 28 Duncan [CHT & M 25 A0 56 78 P<0.05 7K F-25 5+ i % . Data are mean+

SE. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.
24 REXZEIHKRHEEE RN ORIF (R4 2 B S IS B AR, 78 25 C I ROl B i A
TE15~35°CL N, O PMA R F KL R,FER 50,53k, B m T HARREAR . SR
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