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The predation capacity of Neoseiulus bicaudus on Tetranychus
turkestani in the presence of Frankliniella occidentalis
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Abstract [Aim] To explore whether the presence of Frankliniella occidentalis (Perganda) affects the predation capacity of
Neoseiulus bicaudus Wainstein on Tetranychus turkestani (Ugarov et Nikolskii). [Methods] To determine the predation
efficiency of N. bicaudus on T. turkestani in the presence of F. occidentalis, different developmental stages of 7. turkestani
(egg, larva, nymph, and adult female) were collected and placed into cages with 1st instar F. occidentalis at ratios of 20 : 1,
10: 1 and 5: 1. T turkestani alone served as the control group. F. occidentalis was then introduced to the treatment and
control groups. [Results] The functional response of N. bicaudus to T. turkestani remained consistent in the presence of F.
occidentalis, continuing to exhibit atype- Il response. Compared to the control group, the attack rate (¢) and handling time (74)
of N. bicaudus on the T. turkestani eggs and larvae significantly decreased. In contrast, there was a significant increase in the
handing time (7)) of N. bicaudus for T. turkestani nymphs and adult females in the 5 : 1 F occidental treatment group
(P<0.05). The presence of F. occidental had a significant effect on the feeding rate of N. bicaudus on T. turkestani (P<0.05).
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The feeding preference index D indicated that as the density of 7. turkestani and proportion of F. occidental increased, N.

bicaudus showed an increased preference for 7. turkestani egg, but decreased preference for I. turkestani female adults.

[Conclusion] T turkestani coexisting with F. occidentalis at aratio of 5 : 1 affects the predation of N. bicaudus on T. turkestani.
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Fig. 1 Consumption of different stages of Tetranychus turkestani consumed by Neoseiulus
bicaudusin the presence of Frankliniella occidentalis
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Box plots show the range of data (lower and upper quartiles), median (line)and mean (dotted line);
Lowercase letters indicate significant difference between different densities at the same proportion (P<0.05,

Duncan’s multiple range test), and uppercase letters indicate significant difference between different proportions
at the same density (P<0.05, Duncan’s multiple range test).
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Tablel Logistic analysisof the functional response of Neoseiulus bicaudus to different stages
of Tetranychus turkestani in the presence of Frankliniella occidentalis

5z HRE @

+ HHA I PE AR Qb3 ZH il bRz Z{d e
T turkestani : F. occidentalis Treatment Coefficient Estimate SE Z-value jﬂ?r (I: Ii% Sgnlgcanc

g T A X CK Py -0.01147 0.00068 -16.813 <2x10°16 ahdd
Egg : 1stinstar 20:1 -0.01009 0.00064 -15.687 <2x10'1®
10:1 -0.00978 0.00063 -15592 <2x10°'® ok ok

5:1 -0.00121 0.00057 -21214 3.39x10°2 *
L WSy X CK Py -0.02889 0.00142 -20.397 <2x10°16 wE*
Larva : 1stinstar 20:1 -0.02249 0.00130 -17.340 <2x10°1® ok
10:1 -0.02033 0.00123 -16506 <2x10°16 ahdd

5:1 -0.00121 0.00057 -21214 <2x10°16 *
T R Xt CK Py -0.01768 0.00111 -15967 <2x10%®
Nymph : 1stinstar 20:1 -0.01835 0.00112 -16.380 <2x10'%®
10:1 -0.01750 0.00111 -15.823 <2x10°'® ok ok
5:1 -0.01762 0.00111 -15933 <2x10°'® ok ok
RS < T X} R CK Py -0.02484 0.00348 -7.139 9.43x10°“® ok
Female : 1stinstar 10:1 -0.02755 0.00366 -7.528 5.15x10° % ok
5:1 -0.03264 0.00368 - 8877 <2x10° 16 %

* RIRTE P<0.05 KF-22 57 i # , ***FRIRTE P<0.001 /K22 5l 3 (Z K5 ).
* indicates significant difference at P<0.05 level, *** indicates extremely significant difference at P<0.001 level (Z-test).

®2 BARIASHFEETVNEH/NEHN T HEHEIEM G HSNHBRIESH
Table2 Estimates of functional response parameter of Neoseiulus bicaudus to different
stages of Tetranychus turkestani in the presence of Frankliniella occidentalis

[ EEoNIiN-y
A FHL g Ak BRI ] ke (k)
yian Ny T ab | (=]
P W EHRM (@) (T (d) (@) (T, Ve ﬁ;ﬁse
T. turkestani ©  Treatment  Attack rate Handing Predation  Maximum equation
F. occidentalis time (d) efficacy consumption
(ind)

B o T i P CK  3.04+0.18a 0.007 18+0.00028a  423.40 139.28  N=N[1 - exp(0.021N, - 3.04)]
Egg : lst-instar  20: 1 256+0.15b 0.007 13+0.00031a  359.05 140.25  N~N1 - exp(0.018N, - 2.56)]
10:1 2.34+0.13b 0.007 19+0.00032a  325.45 139.08  N=Ng[1 - exp(0.016N, - 2.34)]

5:1 1.14+0.06c 0.001 18+0.00051b  966.10 847.46  N=Ng[1 - exp(0.001N, - 1.14)]
ol 0 1% H XM CK  6.38+0.55a 0.01462+0.00040a  436.39 68.40  N=Ng1 - exp(0.096N, - 6.38)]
Larva: ist-instar 20 : 1 4.26+0.34b 0.01345+0.00048ab 316.73 7435  N=Ng[1 - exp(0.055N, - 4.26)]
10:1 3.67+0.30bc 0.01385+0.00054ab 264.98 7220  N&=Ng1 - exp(0.051N, - 3.67)]
5:1 3.01+0.21¢c 0.01269+0.00054b  237.19 7880  Ne&Ng1 - exp(0.036N, - 3.01)]
e T xR CK 2.81+0.30a 0.02168+0.00093b  129.61 46.13  N~NY1 - exp(0.062N, - 2.81)]
Nymph : 1st-instar 20 : 1 2.80+0.27a 0.01918+0.00083c  145.99 52.14  N&=Ng[1 - exp(0.053N, - 2.80)]
10:1 2.27#0.22a 0.01989+0.00093bc  114.13 5028  Ne&No[1 - exp(0.045N, - 2.27)]
5:1 3.18+0.41a 0.02606+0.00108a  122.03 38.37  N&=Ng[1 - exp(0.083N, - 3.18)]
WA o T A5 AP CK 0.85x0.19a 0.083 93+0.009 77 b 10.13 1191  N&Ng1 - exp(0.071N, - 0.85)]
Female : 1st-instar 10 : 1 0.90+0.24 a 0.106 87+0.011 86 ab 8.42 936  Ne&=Ng[1 - exp(0.096N, - 0.90)]
5:1 1.34+¥0.43a 0.119 32+0.011 0la 11.23 838  N&=Ny1 - exp(0.159N, - 1.34))
R BRI bR, [ESVEEE S bR A A R/ ING B3R R S T R Rl AL PR E] 22 5 2 25 (P<0.05, Duncan [X

B IEEARL ).
Data in the table are mean * SE, and followed by different lowercase letters indicate significant difference among different
treatments under the same mite state (P < 0.05, Duncan’s multiple range test).
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Fig. 2 The searching efficacy of Neoseiulus bicaudusto different stages of Tetranychus turkestani
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A. Egg of T turkestani; B. Larvaof T. turkestani; C. Nymph of T. turkestani; D. Adult female of T. turkestani.
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Fig. 3 Thefeeding rate of Neoseiulus bicaudus to different stages of Tetranychus turkestani
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Lowercase letters above bars indicate significant difference among different treatments under the same density
(P<0.05, Duncan’s multiple range test).

*3 ARHESEFEETVUEFHF/NEHN T EEIMEHHEHRIENATESNER
Table3 Summary of ANOVA result of Tetranychus turkestani consumed by Neoseiulus bicaudus
in the presence of Frankliniella occidentalis

JUH Sources K% Factor ISR LR 42 df P
i hAFFE ] (P) A 545 All stage of mites 4.629 3 0.201
Proportion of thrips (P) -5 59 Egg 0.300 34 3 0.960
-4 Larva 0.194 84 3 0.978
-5 27 6 Nymph 0.306 43 3 0.959
-6 1 Female 0.106 87 2 0.948
s (S) A H 1] All proportion of thrips 57.152 3 <0.001
Stages of mites (S) X IR CK 41.912 3 <0.001
20:1 55.717 3 <0.001
10:1 41.417 3 <0.001
5:1 43.069 3 <0.001
PxS - 0.179 8 0.835

LR: Likelihood ratio.
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