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Abstract: In order to determine the predation capacity of the predatory mite, Neoseiulus californicus, to
European red mite, Panonychus ulmi, the functional responses of N. californicus to P. ulmi at different
stages, the prey selection of N. californicus on P. ulmi at different stages and the interference effect of
the density of N. californicus on its predation capacity were studied in the laboratory. The results
showed that the functional response of N. californicus to each developmental stage of P. ulmi was all fit-
ted to Holling 1T disc equation at 25°C. The predation capability of N. californicus on the eggs of P. ulmi
was the strongest with the value 40.3, followed by the larvae, protonymphs, deutonymphs and female
adults, with the value of 36.9, 17.3, 15.2 and 3.6, respectively. The daily maximum predation amount of
N. californicus on the eggs, larvae, protonymphs, deutonymphs and female adults of P. ulmi were 34.5,
26.3, 13.5, 12.2 and 3.0. N. californicus had strong preference for the eggs, larvae, protonymphs of P. ul-
mi, with a selection coefficient of 1.4, 1.5 and 1.1, but there was no preference for deutonymphs and fe-
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male adults, with a selection coefficient of 0.9 and 0. The total predation amount of N. californicus on P,

ulmi increased with the density of N. californicus, but the predation amount per predatory mite and the

predation rate decreased with the density of N. californicus. The relationship between the predation rate
and the density of N. californicus was in line with the model £=0.050P***. The results showed that N.
californicus had strong predation capability on each of the different developmental stages of P. ulmi, es-

pecially the egg, larva and protonymph stages.
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Table 1 Functional response of Neoseiulus californicus to Panonychus ulmi at different stages

H R

e = fEI‘ Bt ZA ~ e — P o i HE
i 478 BMEGES e oy AR
. . . Instantaneous L . . Predation V2 r
Mite stage Disk equation Handling time Daily maximum .
attack rate . capacity
predation amount

bl Egg N=1.169N/(1+0.216N) 1.169 0.029 345 40.3 0.397 0.974
%yl Larva N,=1.404N/(1+0.038N) 1.404 0.038 26.3 36.9 0.539  0.976
25 14 Protonymph ~ N,=1.278N/(1+0.095N) 1.278 0.074 13.5 17.3 0.168 0.978
2 2 # Deutonymph  N,=1.246N/(1+0.165N) 1.246 0.082 12.2 15.2 0.040  0.982
eI Female adult — N,=1.172N/(1+0.384N) 1.172 0.328 3.0 3.6 0.004 0.987

N,: TSI & ; N SEYHIR%E . N,: Number of preys predated; N: initial density of prey.
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Table 2 Prey selection of Neoseiulus californicus on Panonychus ulmi at different stages

WS [igiis e o8 B ER/% pinE Y
Mite stage Preyed number Ratio preyed Selection coefficient
U Bgg 7.0£0.6 233 1.4
i Larva 7.7+1.8 25.6 1.5
2 1454 Protonymph 5.7+1.9 18.9 1.1
%5 2 #54 Deutonymph 4.7+1.2 15.6 0.9
HE B Female adult 0.0+0.0 0.0 0.0

F ARG 8RR iETR . Data are means£SD.
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Table 3 Interference effect of the density of Neoseiulus californicus on its predation capacity

TN /N 8 (S /) SRRk B Sk EENR
Density of N. californicus Total predation amount  Predation amount per predatory mite Predation rate

1 1.740.2d 1.666+0.333 a 0.057

3 2.0+0.6 cd 0.666+0.577 ab 0.022

5 3.0+0.6 be 0.600+0.577 be 0.020

7 3.7£0.3 b 0.523+0.166 be 0.018

9 4.7+£0.3 a 0.518+0.333 ¢ 0.017

FNEHE VB brER . [RI9A R 7 B 37 28 Duncan [ORTN 2 M 22 K6 50 7E P<0.05 7KV 22 5% i % . Data are mean+

SD. Different letters indicate significant difference at P<0.05 level by Duncan’s new multiple range test.
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