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Abstract: The present laboratory study was a comparison among predation functional responses of differ—
ent development stages ( immature stages and adult) of the French non - flying form Harmonia axyridis to
Aphis carvines. The results showed that the predation functional responses of each development stages all
fitted as Holling II model. After chi — square test the results showed there were not significant differ—
ences between theoretic values and the observational values. The differences of predatory capacity of same
development stage in different space levels were significant. In bigger space treatment ( glass jar) the
maximum theoretic predatory amount of 1% ~ 4" instar larvae female and male adults were: 4.51
83.33 111.12 166.67 190 and 200 ‘a” were: 3" instar >4" instar > male adult > female adult >
2" instar > 1" instar Th: the longest of treating duration “Th” was showed in 1" instar larvae

(0.2225) . Similarly in smaller space treatment ( Petri dish) the maximum theoretic predatory amount
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of 1" ~ 4" instar larvae female and female adults were: 6.17 19.23 45.45 100 142.86
111. 11. The parameters “a” were: 2" instar >3" instar > male adult >4" instar > 1" instar > female a—
dult and the longest of treating duration “Th” was showed in 4" instar larvae (0. 1624) .
Key words: Harmonia axyridis; French wingless; functional response; different space levels; preda—
tory amount
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Table 1 The predation effect of the relationship between the predator and prey number ( wide — mouth bottles)
Types o prey Test space 10 20 40 60 80 100 120

1 1t 2.00 £0. 00b 2.80£0.49b 9.60 £11.97ab  4.80 +0.49b 5.80+0.37b  7.00 £0.32ab  12.80 £1.02a
instar 2.00 +£0. 00b 2.80+£0.49b 9.60 +£11.97ab 4.80 +0.49b 5.80+0.37b  7.00 £0.32ab  12.80 +1.02a
2 ot 4.00 £0.71f  5.80+1.24e 13.80+0.86d 19.20 +0.86c¢ 26.80 +1.56bc 26.20 £1.59bc 36.40 = 1. 08a
instar 4.00 £0.71f 5.80x1.24e 13.80 +£0.86d 19.20 +0.86¢ 26.80 +£1.56bc 26.20 £1.59bc 36.40 +1.08a
3 3t 10. 00 £0. 00e 14.60f0. 87d  21.00 £0.71c  30.40 +1.44h 27.80 £1.20bc 40.00 +1.45ab 42.20 +3.04a
instar 10. 00 £0.00d 17.80 £0.58bc 15.20 £0.49¢  15.40 £0.51¢  18.20+1.11b 19.20 +0.58b 25.20 +0. 58a
4 4™h 10.00 £0.00d 17.80 +£0.58bc  15.20 £0.49¢ 15.40 £0.51c¢  18.20 +1.11b  19.20 £0.58b  25.20 0. 58a
instar 10.00 £0.00d 16.40 £0.40c 16.40 +0.24c¢ 15.60 £0.51c¢ 18.20 +1.11b 19.20 £0.58b  25.20 0. 58a
10.00 £0.00d 16.40 £0.40c  16.40 £0.24¢ 15.60 £0.51c 18.20 +1.11b 19.20 £0.58b 25.20 +£0. 58a
Hele 10. 00 £0.00e 20.00 £0.00d 38.60 £1.03¢ 42.60 +1.33¢ 50.80 +1.77b 57.00 £2.68a 60.00 0. 71a
10.00 £0.00e 20.00 £0.00d 38.60 +1.03¢c 42.60 £1.33¢ 50.80 +1.77b 57.00 £2.68a 60.00 +0.71a
Female 10.00 £0.00e 20.00 £0.00d 38.60 +1.03c¢c 42.60 +£1.33¢ 50.80 +1.77b 57.00 £2.68a 60.00 +0.71a

F=161.60 F=99.75 F=296. 16 F =198. 60 F=141.52 F =150. 62 F=128.61

Sig. <0.001  Sig. <0.001  Sig. <0.001  Sig <0.001  Sig <0.001  Sig <0.001  Sig <0.001

ANOVA F=161.60 F=99.75 F=296. 16 F=198.60 F=141.52 F=150.62 F=128.61

Sig< 0.001  Sig< 0.001 Sig < 0. 001 Sig< 0.001  Sig< 0.001  Sig < 0.001  Sig < 0.001

* + P=0.05 (LSD ) Note: The data in present table

was Mean + SE the following small letter was no significant differences in P =0. 05 level ( LSD)

( 2) 1.1249. 1.0741. 1.0627. 1.0549 3
1~4 N ; | ( )
( Na) 4.51. 83.33, 111.12. (Th) 0.2225. 0.0125. 0.0094. 0.0065-
166. 67+ 200, 200 4 N 0. 0060+ 0.0056d 4 .
; (a) 0.1972. 0.6034. .
2 ( )

Table 2 Equation of predator functional response in different stages of Harmonia axyridis ( wide — mouth bottles)

Tnsect condition Equation of predator functional response K T @ Na(ma) -y

11" instar 1/Na= (5.0710/No) +0.225 0.3964 0.2225 0.1972  4.51  0.873

2 2" instar 1/Na= (1.6572/No) +0.0125 0.9132  0.0125 0.6034 83.33  3.691

3 3" instar 1/Na= (0.8891/No) +0.0094 0.9852 0.0094 1.1249 111.12  3.958

4 4" instar 1/Na= (0.9310/No) +0.0065 0.9924  0.0065 1.0741 166.67  3.048

Male 1/Na= (0.9410/No) +0. 0060 0.9994  0.0060 1.0627 190.00  4.258

Female 1/Na= (0.9480/No) +0.0056 0.9962  0.0056 1.0549 200.00  4.246
( 3) 1~4 0.4036. 2.4371. 1.2223, 1.0171. 1.1013.

N ( Na) 0. 3256 2 : 1 (

6.17+ 19.23. 45.45. 100. 142.86. 111.11 ) (Th) 0.1624. 0.0071.

4 . : (a)  0.022. 0.0012, 0.0077. 0.0091 d 4 .
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Table 3 Equation of predator functional response in different stages of Harmonia axyridis ( culture dishes)

Tnsect condition Equation of predator functional response K T @ Na(ma)
1 1" instar 1/Na= (2.473/No) +0.1621 0.3607 0.1624 0.4036 6.17 0.364
2 2" instar 1/Na = (0.9084/No) +0.0076 0.9924  0.0071  2.4371 19.23 0.230
3 3" instar 1/Na= (0.8185/No) +0.0226 0.9446  0.0222  1.2223  45.45 1. 445
4 4" instar 1/Na= (0.9832/No) +0.0012 0.9995 0.0012 1.0171 100.00  0.545
Male 1/Na = (0.9086/No) +0.0076 0.9923  0.0077 1.1013 142.86  3.693
Female 1/Na= (3.0722/No) +0.0093 0.6009 0.0091 0.3256 111.11 6. 004
3.2
Holling ( 1959)
Th 3 S =a/l +aThN 1~4
. : (S): S =0.3256/1 +
3 0.0029Na S =1.1013/1 + 0.0084Na S,
2 ; (Th) = 1.0171/1 + 0.0012Na S, = 1.2223/1 +
4 0.0277Na S, =2.4371/1 +0.0173Na S,
o =0.4036/1 +0. 065Na
4
Table 4 The relationship between search efficiency of Harmonia axyridis and density of Aphis Carvines
() 4 3 2 1
Dencity of pery Female adult Mail adult 4" instar 3™ instar 2" instar 1" instar
0.3161 1.0152 1. 0048 0.9614 2.0782 0.2438
10 0. 9961 0. 9990 1. 0245 1.0173 0.5611 0. 1371
0.3071 0.9416 0. 9929 0.7920 1. 8110 0. 1746
2 0.9434 0. 9425 0.97%4 0.9285 0.5243 0. 1050
0.2907 0. 8224 0. 9698 0. 5865 1. 4406 0.1114
0 0. 8533 0. 8467 0. 9000 0. 7905 0.4635 0.0716
0.2759 0.7299 0. 9477 0.4652 1. 2006 0.0818
0 0.7788 0. 7686 0. 8326 0. 6882 0.4154 0. 0543
0. 2626 0. 6562 0. 9267 0. 3851 1. 0223 0. 0646
% 0.7164 0. 7037 0. 7746 0. 6094 0.3763 0. 0437
0. 2505 0. 5959 0. 9065 0. 3291 0. 8937 0.0534
10 0. 6631 0. 6489 0.7241 0. 5468 0. 3440 0. 0366
0.2394 0. 5458 0. 8871 0. 2876 0.7924 0. 0455
120 0.6173 0. 6020 0. 6798 0.4958 0.3167 0.0315
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Fig. 1~ The curve of functional response formula of

H. axyridis 1" instar larvae in bigger space level
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Fig. 5 The curve of functional response formula of

H. axyridis female adult in bigger space level
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Table 5 The controling capacity of each stage of Harmonias axyridis predating on Aphis carvines
4 3 2 1
Insect condition  Female adult Mail adult 4™ instar 3™ instar 2™ instar 1™ instar
a/Th 188. 38 177. 12 165.25 119. 67 48.27 1. 00
5 1~4
a/Th 4 >2 > o
> >3 >1 o N
3 2
1 o o
3
(
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o I
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