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Predation of Paratrioza sinica Yang & Li by adult
Hippodamia variegata (Goeze)
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Abstract [Objectives] To study predation by Hippodamia variegata (Goeze) adults on Poratrioza sinica Yang & Li.
[Methods] The functional predation response, mutual interference, influence of prey density, and the prey preferences of H.
variegata with respect to P. sinica were investigated under laboratory conditions and the effects of predation on P. sinica
populations were studied in the field. [Results] The functional response of H. variegata adults to P. sinica approximated a
Holling model. Daily maximum numbers of P. sinica eggs, 1% to 5" instar nymphs, and adults, preyed on by H. variegata
adults were 80.4, 410.0, 350.8 and 102.5, respectively. The density of P. sinica in field enclosures decreased by 85.4% over the
30 day life-span of adult H. variegate. The search efficiency of H. variegata for P. sinica adults was 0.8252 and the processing
time of H. variegata for P. sinica eggs was 0.002283, both of which were higher than for other P. sinica life stages. Prey
density was more important than mutual interference on the predation efficiency of H. variegata. At a predator: prey density of
1 100, H. variegata preferred P. sinica adults, but preferred P. sinica nymphs at a predator: prey density of 1 300.
[Conclusion] H. variegata has the potential to be an effective biological control agent for P. sinica.
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Tablel Predation functional response of Hippodamia variegata adults on Poratrioza sinica

Stage R2 e p HoIIIlng H. . a T,
Holling Il disc equation
Egg 0996 718.292 <0.001 N,=0.4393N/(1+0.001003N) 0.4393  0.002283
1~-2 182" nymphs  0.983  171.243 0.001 N,=0.5167N/(1+0.001260N) 0.5167  0.002439
3~5 395" nymphs 0986 208.164 0.001 N,=0.7860N/(1+0.002242N) 0.7860  0.002852
Adult 0976  119.543 0.002 N,=0.8252N/(1+0.008053N) 0.8252  0.009759
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Table2 Amount of Poratrioza sinica on the 15" day, 30" day after Hippodamia variegata adult release

15 30
The 15" day after Hippodamia ~ The 30" day after Hippodamia
Stage N variegata release variegata release
Initial amount per leaf
% %
Amount per leaf Descent rate  Amount per leaf  Descent rate
1~-2 182 nymphs 27.1+3.6 16.3+2.3 39.9 4.4+0.1 83.8
3~5 35" hymphs 21.3+1.8 6.3+1.4 70.4 2.9£0.5 86.4
Adult 4.8+0.7 2.4:0.7 50.0 0.9+0.1 81.2
Sum 53.3t6.5 25.0+2.8 53.1 8.1+0.4 84.8
+ Datain the table are mean + SE.
#*3 ZRUAHSMEAAZINHATIRAER
Table3 The coefficient of mutual interference impacting the predation of
Hippodamia variegata adults on Poratrioza sinica
Stage R? F P Hassell Hassell model equation q m
Egg 0.898 26.539 0.014 E = 0.244402p080° 0.244402 0.8069
1~2 182" nymphs 0792 11.392 0.043 E = 0.701178P %3 0.701178 0.3515
3-5 395" nymphs 0.805 12.372 0.039 E = 0.504395p 04765 0.504395 0.4765
Adult 0.81  12.831 0.037 E = 0.525835p %414 0.525835 0.4141
4 ZRIAH|MNEARAZTIBESEENTINARK
Table4 Theinfluence coefficient of densitiesimpacting the predation of
Hippodamia variegata adults on Poratrioza sinica
Stage R? F P Watt Watt model equation q m
Egg 0.981 157.390 0.001 A= 67.4418p 1329 67.4418  1.3239
1~2 182" nymphs 0.989 270.655  <0.001 A = 153.7694p 09197 153.7694  0.9197
3~5 395" nymphs 0964  81.325 0.003 A= 137.8624p 1117 137.8624  1.1717
Adult 0.899  26.727 0.014 A = 88.77139p 067 88.7714  0.6737
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*5 ZRIHAEIMESEYEE T 4 MRSMIEARENREE
Table5 The preference coefficient of Hippodamia variegata when Poratrioza sinica of
4 stages co-existed equally under 3 densities.

Cy Preference coefficient Cy

Stege 100 / 100head-dish™™ 200 / 200 head-dish™* 300 / 300 head-dish™
Egg - 0.387+0.109 * - 0.440+0.069 *k - 0.396+0.053 *k
1~2 182" nymphs - 0.104+0.104 0.287+0.053 % 0.353+0.017 *%
3~5 35" nymphs 0.077+0.053 0.074+0.045 - 0.034+0.073
Adult 0.308+0.017 *k 0.071+0.041 - 0.088+0.059
+ * x% Cy t- P<0.05 P<0.01

Data are meanSE. *, ** indicates significant difference in the preference coefficient at P<0.01 and P<0.05 levels by t- test,
respectively
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