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Functional response and control potential of Neoseiulus barkeri to
Tetranychus urticae

Shang Suqin, Liu Ping, Chen Yaonian, Zhang Xinhu
(College of Plant Protection , Gansu Agricultural University, Lanzhou 730070, China)

Abstract To identify the functional response and control potential of Neoseiulus barkeri to Tetranychus urticae, the
predation of three stage (egg, nymph and female adult) of T. urticae by N. barkeri was examined at five temperatures
(16, 20, 24, 28 and 32°C) and RH (8574-5) % under laboratory conditions. The results showed that the predatory func-
tional response was fitted to Holling [| equation in 16 - 28°C , the attack index (@), a/ T\ value, and the maximum pred-
atory number (1/T}) also increased, but the average treatment time reduced with increasing temperature. The maximum
predatory number and the shortest treatment time achieved at 28C . The predatory number reduced when temperature
was above 32°C . When prey density was fixed, the predation rate decreased with increasing predator density. The
results indicated that competition and self interference effect existed in the population of N. barkeri. The popula-
tion quantity of T. urticae decreased obviously with the increase in the ratio of predator to prey, and as the ratio
of predator to prey changed within certain range, the predator showed good control capability to the prey. When
the ratio was 5:30, the population quantity of T. urticae could be controlled after 6 days.
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Tablel Functional response of Neoseiulus barkeri to Tetranychus urticae at different stages
WRE/C s ok 2 &i‘iﬂﬁﬂ'liﬂ(rm/d ﬁﬁﬁ?ﬁ(a/?‘ﬁ) Bﬁﬂﬂiﬁﬁiﬂ/n) Na=aTN/(1+aTuN) R?
Temperature  Stage  Attack rate  Handling time Predation capacity Predation number
16 I i il 0.216 5 0.311 1 0.695 9 3.214 4 Na=0. 216 5N/(1+0. 067 4N) 0.813 8*
P 0.364 8 0.248 2 1. 469 7 4.029 0 Na=0. 364 8N/(1+0. 090 5N) 0. 968 4 **
o 0.408 1 0. 086 6 4.712 4 11.547 3 Na=0. 408 1N/(1+0.035 3N) 0.945 2**
20 HE i itk 0.288 7 0. 244 4 1.181 2 4. 091 6 Na=0. 288 7N/(1+0. 070 6N) 0.812 4~
P 0. 398 2 0.209 8 1.897 9 4,766 4 Na=0. 398 2N/(1+0. 083 5N) 0. 885 4**
o 0. 469 6 0.076 7 6.122 5 13.037 8 Na=0. 469 6 N/(1+0. 036 ON) 0.972 1**
24 M S 0.416 9 0.177 8 2.344 7 5.624 2 Na=0. 416 9N/(1+0. 074 1IN) 0. 962 4**
P 0.430 5 0.142 1 3.029 5 7.037 3 Na=0. 430 5N/(1+0. 061 2N) 0. 974 6**
oy 0.674 6 0. 056 6 11.918 7 17. 667 8 Na=0. 674 6N/(1+0. 038 2N) 0.802 5*
28 i 0.590 5 0.133 3 4,429 8 7.501 8 Na=0.590 5N/(1+40. 078 7N) 0.921 4*
P 0. 607 2 0.109 2 5. 9560 4 9.157 5 Na=0. 607 2N/(1+0. 066 3N) 0. 956 4**
b 0. 863 5 0.044 4 19. 448 1 22, 522 5 Na=0. 863 5N/(1+0. 038 3N) 0.800 1*
32 I i il 0.209 5 0. 155 6 1. 346 4 6.426 7 Na=0. 309 5N/(1+0. 048 2N) 0.899 7*
P 0.354 7 0.204 8 1.7319 4,882 8 Na=0. 354 7N/(1+0.072 6N) 0. 954 2**
o 0.497 6 0. 066 7 7.460 3 14,992 5 Na=0. 497 6N/(1+0.033 2N) 0. 948 2**

1) * P<C0. 05, ** P <0. 01(Duncan [KHiE W 2EE) .
* P<<0.05; ** P <C0.01 (Duncan’s multiple range test).
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Table 2 Self interference of adult females of Neoseiulus barkeri to various densities of preys at different temperatures

VB /C  Temperature  fH AR /3L Prey density  FIiE /% Daily predation number 757  Equation R?
16 1~9 0. 851 9~3. 000 0 A=3.014 1X 770 0,989 1*
20 1~9 1. 148 1~4. 333 3 A=4,346 6X0-8226 (959 4 **
24 1~9 I, 333 F=h, I3 3 A=5,307 5X 0857 0,986 3*
28 1~9 1.407 4~6.333 3 A=6.148 4X 0905 (0,975 3**
32 1~9 1. 111 1~4.000 0 A=3.947 3X 07888 (0,969 0**

1) * P <<0.05," P <C0.01(Duncan [CHEMIER .

* P <0.05; ** P <£0.01 (Duncan’s multiple range test).
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Fig. 1 Dynamics of Neoseiulus barkeri and Tetranychus urticae populations at different ratios
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