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Research on the control of Parasaissetia nigra Nietner
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Abstract [Objectives] To determine the potential of the parasitoid Coccophagus japonicus Compere as a biological control
for Parasaissetia nigra Nietner. [Methods] The functional responses of C. japonicus to the 3™ instar of P. nigra were
studied at 18, 21, 24, 27,30 and 33, respectively, and the effect of intra-specific competition on the predatory efficiency of
C. japonicus was also studied at 27 . [Results] The functional responses of C. japonicus to the 3™ instar of P. nigra
conformed to the Holling II and Holling-III equations, but the parameters of the functional response varied with temperature.
In the range of 18 to 33, parasitic efficiency, which was evaluated by the ratio of instantaneous attack rate to handing time
(a'/Ty), was highest (53.86) at 24 . Intra-specific competition between individuals of C. japonicus increased with density.
Parasitism under different densities of C. japonicus at 27 could be modelled by the Hassell equation (E = QP™).
[Conclusion] C. japonicus has the potential to be an effective biological control for the 3™ instar of P. nigra.
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Table 1 Mean number of Parasaissetia nigra

parasitized daily by Coccophagus japonicus 24
at different temperature 0.834 8 33
_ S o 0.709 0 a' X
Fempe. 1F(’). nigra dle;lsny (m(:(;/ldual pezrspetrl d1sl31:) y = 0.001x¢ + 0.0443% + 0338
rature 2=0.904 5
18  6.6+x1.5 7.0+1.0 10.8+1.6 11.2+0.8 13.8+0.4 18-27
21 6.6+x1.3 7.240.8 12.2+1.9 12.4+1.1 12.8+1.1 27-33
24 7.8+0.8 9.8+1.5 13.8+1.5 16.8+1.6 20.2+0.4
27 7.6£0.5 10.0+2.3 12.6£1.5 16.4+2.1 21.0+2.3 18 0.0474d T
30 6.4+0.9 12.0+1.4 12.6=£1.5 14.4+1.1 15.4£1.5 X y=0.000 ¢ - 0.022 6X +
33 7.0£0.7 10.8+1.5 14.0+1.6 15.4+1.1 16.8+1.3 03246 R2=0.8531 24

&2 HARYEFEXREITREE KA Holling- BIhgERNSH ST
Table 2 The Holling- functional responses parameters of Coccophagus japonicus
to Parasaissetia nigra at different temperatures

’ ’ ! a1
a T, . alTy . .d . .l/Th ' d R 7

Temperature Instantaneous Handine time Maximum parasitic Parasitic efficacy

p attack rate & (individual-d™") (individual-d™")

18 0.8180 0.047 4 17.257 4 21.0970 0.8572 0.264 4

21 0.802 6 0.042 4 18.929 2 23.584 9 0.854 6 0.249 1

24 0.834 8 0.0155 53.858 1 64.516 1 0.971 6 0.143 2

27 0.813 4 0.0155 52.477 4 64.516 1 0.9751 0.383 0

30 0.746 6 0.017 4 42.908 0 57.4713 0.909 2 0.253 9

33 0.709 0 0.0311 25.369 8 32.1543 0.983 2 0.101 9
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Table 3 The Holling- functional responses

parameters of Coccophagus japonicus to Parasaissetia
nigra at different temperatures

T,
31 ! Ry Y Ay
(ah o b 3 LZig5vhe
Parasitic ~ Optimal search
Tempera  efficacy density
-ture  (individual- (individual per
d™h petri dish)
18 17.95 10.98 0.836 6 0.2822 Solomon 1949
21 18.87 11.23 0.8400 0.2957 Holling-TI 1
24 29.17 14.06 0.9279 0.2649
27 29.12 14.31 0.908 7 0.414 8
30 24.44 12.78 0.9472 0.1385
33 24.16 11.27 0.9895 0.0216 2004
3
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Table 4 Sarching efficiency of Coccophagus japonicus to Parasaissetia nigra at different density of parasite

P

. . 1 2 3 4 5 6
Density of parasite
. Na. 27.25 35.75 41.25 47.25 53.75 54.00
Parasitic quantity
E 0.454 2 0.2979 0.229 2 0.196 9 0.1792 0.1500

Sarching efficiency
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Fig. 1 Relationship between searching efficiency of
Coccophagus japonicus and different
densities of parasite
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