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Study on the functional response of the predatory mite Amblyseius
swirskii on Western flower thrips, Frankliniella occidentalis as prey
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Abstract: [ Aim] To provide a basis for biological control of the Western flower thrips, Frankliniella occidentalis, the functional re-
sponse of the predatory mite, Amblyseius swirskii on F. occidentalis as prey was studied under different temperatures. [ Method] The
predation of A. swirskii to F. occidentalis was studied by water agar in laboratory. [ Result] The mean daily consumption of st instar
of F. occidentalis protonymph increased with the increase in temperature, but decreased when the prey was deutonymph, adult male
and female. The functional response of A. swirskii female adult mites on 1st instar of F. occidentalis could be described with Holling-
IT equation, and the maximum feeding amount was 18.146 prey items/day at 30 °C. At the same prey density, searching rate of A.
swirskii female adult mites to 1st instar of F. occidentalis increased with the increase of temperature ; but decreased at 35 °C. The in-
traspecific competition by A. swirskii adult females was scrambling competition. [ Conclusion] A. swirskii had a good predation poten-
tial against F. occidentalis, and the species is a promising biological control agents of the Western flower thrips.
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Table 1 Mean number (+SE) of 1st instar nymphs of F. occidentalis consumed daily by different stages or sex of A. swirskii

RENEER

ENGELIES AFEEE T B H & &/ No. of prey items consumed at different temperatures
) Significance

Predator life stage 15 C 20 C 25 °C 30 °C 35 C index
B — 2k 3.4+0.6Cb 4.4+0.6BCb 4.6£0.6ABCb 6.2+0.7ABb 6.4+£0.5Aab F=4.551,P=0.009
Protonymph
Eme sy 4.6+0.2Cab 5.4+0.5BCab 5.8+0.4BCab 7.4+0.7Aab 6.8+0.5ABab  F=5.345,P=0.004
Protonymph
Tifl i 5.0+0.7Bab 5.4+0.5Bab 5.6+0.2ABab 6.8+0.4Aab 5.6+0.7ABb F=1.592,P=0.215
Male adult mites
I o5 6.2+0.7Aa 6.8+0.8Aa 7.6+1.2Aa 8.6+0.9Aa 8.2+0.8Aa F=1.174,P=0.352

Female adult mites

RFEVER R

Significance index

F=3.653, P=0.035 F=2561,P=0.091

F=2943,P=0.065 F=2333,P=0.113 F=2958,P=0.064

R B Kt Jo A )N R B R AT R R AN R RS PR A 0.05 RF 2R R,

Different lowercase letters in the same column or different uppercase letters in the same row indicated significant difference at 0.05 level.
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Table 2 Mean number ( +SE) of the 1st instar nymphs of thrips, F. occidentalis consumed daily by
A. swirskii adult female at different temperatures
ELEE AEITGAEH] 3 BT (1 H ¥4l i /3k No. of prey items consumed under various densities of F. occidentalis EdE T an
s < Significance
Temperaturc/ 3 6 9 15 20 30 index

15 1.6+0.3Ca 2.7+0.3Cc 4.2+0.5Bb 5.8+0.7Ab 6.7£0.6Ab 6.9+0.5Ab F=19.292,
P=0.000

20 2.2+0.3Ca 3.3+0.4Che 5.0+0.5Bab 6.0+0.5Bb 6.1+0.5Bb 8.5+0.7Ab F=18.954,
P=0.000

25 2.4+0.2Da 4.6+0.3Ca 4.9+0.4Cab 6.4+0.5Bb 7.8+0.5Aab 8.5+0.4Ab F=33.030,
P=0.000

30 2.2+0.2Ea 4.0+0.3Dab 6.2+0.4Ca 8.7+0.4Ba 9.1+0.8Ba 10.7+£0.7Aa F=41.931,
P=0.000
35 2.2+0.3Ca 3.8+0.21Bab 4.7+0.6Bb 6.7+0.5Ab 6.8+0.4Ab 7.7+0.8Ab F=18.208,
P=0.000

WEMAEPR  F=1382,P=0252 F=5262,P=0001 F=2474,P=00%4 F=4812,P=0002 F=4293,P=0004 F=5326,P=0.001

Significance index

[R5 AAS R NS TR RATBOR R A RS PR R TE 0.05 K2R,

Different lowercase letters in the same column or different uppercase letters in the same row indicated significant difference at 0.05 level.

Table 3 Functional responses parameters of A. swirskii adult female mites on the 1st instar nymphs of thrips,

R3 TRBETHREZWIERHEXNALED 1 ERBRNERESH

F. occidentalis at different temperatures

L BBt B % (a) SEY AL BRI E] (T,) WESEE(a/T,) Holling- II 57 )
Temperature/ °C Instantaneous attack rate Handling time/s Predation efficacy Holling- Il model R
15 0.598 0.072 8.306 N, =0.598N/( 1+0.043N) 0.809
20 0.823 0.084 9.798 N, =0.823N/(1+0.069N) 0.834
25 1.044 0.084 12.429 N, =1.044N/( 1+0.088N) 0.891
30 0.871 0.048 18.146 N, =0.871N/(1+0.042N) 0.818
35 0.921 0.088 10.466 N, =0.921N/(1+0.081N) 0.937
2 ST m 4 0.430, 48 FHE Q M 0.361; I EEHIR(E) Al
50 0.8 - — . o \ Vvt e
g T TEEHE(P) Z AR IR =0.916,
£ %] ——35C T B M P A0 ) 1 5 T P 3
70] 4 N S N
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E1 AERE TH KGR HOEIRNS M, 1 5 logP Z [8] 9 5% 5 N2 [ = 0.704logP +

FERED 1 RERTEZEHNXR
Fig.1 The searching rate by adult female A. swirskii under
various densities of the prey, 1st instar nymphs of
F. occidentalis at different temperatures
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Table 4 Autointerference model of A. swirskii at different densities

WEHREE(P) /% BAERsk SRR Sk

WEEHRE) Hassell-Varley f57

Predator density Total predation Average predation Predation rate Hassell-Varley model R
1 11.200+0.970 11.200+0.970 0.373 £E=0.361P"%4° 0.916
2 14.200+0.458 7.100+0.917 0.237
3 23.000+0.258 7.667+0.775 0.256
4 24.400+0.384 6.100+1.536 0.203
5 26.400+0.150 5.280+0.748 0.176
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