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Predation of Poratrioza sinica Yang & Li by the adults of Coccinella septempunctata. WU
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Abstract: To study predation by Coccinella septempunctata adults on 4 stages of Poratrioza sinica
Yang & Li predation functional response mutual interference density influence and preference of
C. septempunctata on P. sinica were investigated in laboratory and preying effect in field. The study
indicated that functional response of adult C. septempunctata to P. sinica could be fitted by Holling
I model the daily maximum numbers of P. sinica eggs 1" —2"" instar nymphs 3" —5" instar
nymphs and adults preyed theoretically by the adult C. septempunctata were 112.6 536 415 and
113.9 respectively. In 30 days of adult’ s life cycle density of P. sinica inside cages could be de-
creased by 80.1% in the field. Searching efficiency of C. septempunctata to P. sinica 1*=2"" instar
nymphs was 0.9451 and processing time was 0.001865 which were better than those of other sta—
ges. The maximum rate of P. sinica 1" —2"" instar nymphs preyed was 80.2% as the prey density was
100 heads per dish so the ratio of predator: prey was 1: 100. The density had a greater impact than
mutual interference on C. septempunctata. When different stages of P. sinica co-existed equally C.
septempunctata preferred P. sinica adult in 100 heads per dish while P. sinica nymphs in 300 heads
per dish. The study showed that C. septempunctata has the potential to be predator of P. sinica and
the newly-hatched nymphs could be controlled more effectively by C. septempunctata adult in field.

Key words: Coccinella septempunctata; Porairioza sinica Yang & Li; predation functional re—
sponse; preference.
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1
Table 1 Functional response of Coccinella septempunctata on Poratrioza sinica
R? F P Holling 11 a T,
Stage Holling II disc equation
I 0.976 122.705 0.002 N, =0.1768N/( 1+0.001570N) 0.18 0.0089
I 0.996 700.230 <0.001 N,=0.94507N/( 1+0.001763N) 0.95 0.0019
1 0.997 934.681 <0.001 N,=0.6888N/( 1+0.001660N) 0.69 0.0024
I\% 0.979 141.471 0.001 N,=1.1208N/( 1+0.009842N) 1.12 0.0088
1 Eggs; 111 1~2 15'=2" nymphs; I: 3~5 3"-5" nymphs; IV: Adults. The same below.
2.2 > >
3
17.30.19 . 2.1.1
1~2
3~5 m  0.38;
15 42.2% 30 m 0.34 ~0.35,
79.2% m 0.18
( 2); 30 ( 3.
80.1% 2.3.2
2.3
2.3.1 4
m
(0.81+0.08) .
2.4
4 100.200.300
m -0.579.-0.743
(0.31+0.05) -0.730 1~2
2
Table 2 Effect of Coccinella septempunctata on Poratrioza sinica amount ( heads * leaf™")
15 30
Stage Initial amount The 15™ d after C. septempunctata release The 30™ d after C. septempunctata release
per leaf
Amount per leaf Descent rate ( %) Amount per leaf Descent rate ( %)
I 28.8+3.1 20.6+3.0 28.5 6.8+1.1 76.4
I 24.3+3.4 12.3+0.7 49.4 4.3+0.4 82.3
v 7.1£0.5 3.4+1.2 52.1 1.4+0.2 80.3
Sum 60.2+2.1 34.8+2.7 42.2 12.5+0.8 79.2
3
Table 3 Coefficients of mutual interference impacting the predation of Coccinella septempunctata on Poratrioza sinica
R? F P Hassell q m
Stage Hassell model equation
I 0.845 16.298 0.027 E=0.184456P~17" 0.18 0.18
Il 0.804 12.313 0.039 E=0.790877P~ 3% 0.79 0.34
| 0.795 11.647 0.042 E=0.630673P7*%7 0.63 0.34
v 0.867 19.615 0.021 E=0.580537p 3% 0.58 0.38
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4
Table 4 Influence coefficient of self-density impacting the predation of Coccinella septempunctata on Poratrioza sinica
R? F P Watt q m
Stage Watt model equation
I 0.921 34.834 0.010 A=47.2545p706%2 47.25 0.64
| 0.960 71.710 0.003 A=209.9558p 09217 209.96 0.92
I 0.906 29.046 0.013 A=175.0908 0808 175.09 0.98
\ 0.924 36.585 0.009 A=97.5525p7071¢ 97.55 0.72
5 1/4
Table 5 Preference of Coccinella septempunctata on Porat— 4
rioza sinica under different prey densities ( mean+SE)
Prey density ( head * dish™")
Stage 100 200 300 1~2
I -0.579£0.106**  -0.743:0.068* *  -0.730£0.044* * 1:100
I -0.356+0.052* * -0.064+0.080 0.004+0.046
| -0.278+0.092" -0.064+0.059 -0.018+0.059
vV 0.286+0.050 * * 0.152+0.046" -0.212+0.082
* P<0.05; * *P<0.01. 29
~0.356 4
0.004 ; 3~5
-0.278 -0.018
(3.
3
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19
Holling II
L 24
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Holling 11 Holling 11
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