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Abstract: In order to understand the predation condition of the predatory mite Neoseiulus bicaudus on
different instars of western flower thrips Frankliniella occidentalis and the effect of predation by predatory
mites under different temperatures. The number of preys consumed in different treatments ( the thrips
densities were 5 10 15 20 and 25 individuals / chamber and the temperature were 23 26 29 32 and
35°%C respectively) were recorded after 24 h in this study. The results showed that the predation amount

of different instar of N. bicaudus increased with the densities of prey. During 29°C  the consumed of 1™
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instar of F. occidentalis by adult female N. bicaudus were the highest up to 4. 4 individuals / day. During
23 ~32°C  the predation of adult female N. bicaudus increased with the temperature rose and started to
decreased when the temperature at 35°C. During temperature range of 29 ~32°C  the adult female M.
bicaudus had the highest predation on the 1* nymphs of western flower thrips up to 6. 7 individuals / day

it was the most suitable for the predation. The results showed that the functional response of N. bicaudus
on nymphs of F. occidentalis fitting with Holling Il equation. N. bicaudus had good predation ability on
western flower thrips and could be used in its biological control.
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1 (1)

Table 1 Consumption of nymphs of Frankliniella occidentalis consumed per day by Neoseiulus bicaudus

(/) Prey density ( individuals / chamber)

N. bicaudus F. occidentalis 5 10 15 20 25
1 3.0+ 3.8+ 4.4 +
1.7+0.34 Ac™™ 2.1+0.23 Ac™™ . . .
1™ instar nymph 0.39 Abc 0.57 Aab™ 0.34 Aa
Adult female mite 2

0.5+0.17 ¢ 0.7+0.26 ab  1.1x0.18 abc 1.3 £0.26 ab 1.6 £0.27 a
2" instar nymph

1 ) 2.5+ 3.2+ 3.5+
) 1.4+0.27 Ad" 2.0+0.26 Acd’ s s .
1* instar nymph 0.23 ABbc 0.36 ABab™ ™ 0.48 Aba
Adult male mite 2

0.7+0.21b 1.0 +0.30 ab 1.2 £0.33 ab 1.5+0.31 ab 1.7+0.33 a
2" instar nymph

1
0.9+0.28 ABc 1.5 +0.22 ABbc 2.1+0.31 ABab 2.6 £0.31 BCab 3.0 +0.42 Ba
I 1* instar nymph
Deutonymph 2

2" instar nymph

1
0.8+0.20 Bd 1.2+0.20 Bed 1.6+0.27 Bbe 2.0+0.26 Cab 2.5 +0.27 Ba
I 1™ instar nymph
Protonymph 2

2™ instar nymph

+
(P<0.05); (P<0.05);
“r P <0.05 e P <0.01
o Note: Data of consumption was mean + SE. Different uppercase letter indicated differences among different stages of
N. bicaudus at same prey density and stage of F. occidentalis different lowercase letters meaned difference among same stages of .
bicaudus and F. occidentalis at different prey densities; difference between same stage of N. bicaudus and different prey stage at same

density < 7 indicated P <0.05 “**” indicated P <0. 01.

2

Table 2 Estimates of coefficients in a binomial logistic regression of Frankliniella occidentalis consumed by Neoseiulus bicaudus

2

t R
N. bicaudus F. occidentalis Coefficient Estimate SE

1 1™ instar nymph P, -0.383 0. 088 3.375 0. 990
Adult female mite

2 2™ instar nymph P, -0.198 0. 140 -1.412 0.924

1 1" instar nymph P, -0.233 0. 037 -6.351 0. 998
Adult male mite

2 2" instar nymph P, -0.169 0. 038 -4.404 0. 998

I Deutonymph 1 1™ instar nymph P, -0.100 0.022 -4.5% 0.998

| Protonymph 1 1™ instar nymph P, -0.139 0.023 -5.965 0.998
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Fig. 1

1

| N

I N

Functional response of different stages of Neoseiulus bicaudus feeding different stages of Frankliniella occidentalis

A, B. C. D

o Note: Figgz A B Cand D

meaned protonymph deutonymph adult female mite adult male mite of N. bicaudus respectively.

3
Table 3 Estimates of functional response parameters of Neoseiulus bicaudus on different densities of Frankliniella occidentalis
(1/7))
(a) (7,) (a/T)) ) .
. . . Maximum R
N. bicaudus F. occidentalis Attack rate Handling time/s  Predation efficacy )
consumption

1 1" instar nymph 0.52 +0.07 Aa 0.18 £0.05 Aa 3.24+0.72 Aa 5.99+0.60 ABa 0.89
Adult female mite > 2" instar nymph 0.12+0.00 Ab  0.37£0.05 Ab  0.37+0.06 Ab  2.89+0.31 Ab 0.9
1 1* instar nymph 0.40 +0.03 Aa 0.20 £0.12 Aa 2.03+0.25Ba  5.04+0.28 BCa 0.98
Adult male mite > 2" instar nymph 0.20£0.02 Bb ~ 0.44+0.23 Ab  0.48+0.06 Ab  2.30+0.12 Ab  0.98
11 Deutonymph 1 1" instar nymph 0.21 £0.00 B 0.15+0.02 A 1.40 £0.09 B 6.69+0.31 A 1.00
I Protonymph 1 1" instar nymph 0.21 £0.02 B 0.25+0.05 B 0.86£0.15 B 4.08+0.35C  0.98

letters indicated the difference between different predators on the same prey

H+

same predator on different preys ( P <0.05) .

2.2

1

(P <0.05) , Note: Date of consumption was mean + SE. Different uppercase

the different lowercase meaned difference between the
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. 0.05) ( 2).

2
Fig. 2 Searching efficacy of Neoseiulus bicaudus to Frankliniella occidentalis
A B 1 2 » Note: A and B meaned 1% instar and 2" instar of Frankliniella

occidentalis respectively.

2.3 1
1 35°C 0 32°C
25/
1 6.7 [/
0 23 ~32C 29 ~32°C ( 4).
4 1
Table 4 Consumption of adult female Neoseiulus bicaudus on 1* instar nymphs Frankliniella occidentalis under different temperatures
(C) (/) Prey density
Temperature 5 10 15 20 25
23 1.70 £0. 26 Cab 2.10 £0. 23 BChe 2.50 +£0.31 ABCc 2.80 +0.33 ABb 3.00 £0.26 Ac
26 1. 80 +0. 33 Cab 2.30 +0. 34 BChc 2.90 0. 35 ABbe 3.20 +0. 39 ABb 3.90 0. 31 Ac
29 1.80 0. 30 Cab 2.90 +0. 31 Bab 3.60 +0. 28 Bab 4.70 £0.40 Aa 5.20 £0.33 Ab
32 2.20 £0.20 Ea 3.20 £0.20 Da 4.00 +£0.26 Ca 5.10 £0.31 Ba 6.70 £0.37 Aa
35 1.20 £0. 25 Dc 2.00 £0.26 Ce 2.60 £0. 16 BCc 3.10 0. 18 Bb 3.80 +£0.25 Ac
*

o Note: Data of consumption was mean + SE. Different uppercase letters indicated
difference between different prey densities at the same temperatures. Different lowercase letters meaned the differences between same

prey density on different temperatures.

23 ~35%C 26°C <23C, 23 ~32%C
1 Holling 11 35C o 29 ~
( 5. 32%C 1 32C
1 (P<0.05) .
32°C =29C <35C <
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5
Table 5 Estimate of coefficients in a binomial logistic regression of Frankliniella occidentalis consumed by

Neoseiulus bicaudus at different temperatures

(°C) Temperature Coefficient Estimate SE t R
23 P, -0.290 0. 038 -7.587 0. 999
26 P, -0.240 0. 097 -2.471 0.993
29 P, -0. 159 0. 081 -1.971 0. 989
32 P -0.203 0. 002 - 110. 226 1. 000
35 P, -0.048 0.013 -3.696 1. 000
6

Table 6 Function response parameters of Neoseiulus bicaudus on Frankliniella occidentalis at different temperatures

(C) () (7,) (/7)) ()
Temperature Attack rate Handing time/s Predation efficacy Maximum consumption
23 0.68 +0.06 A 0.29+0.01 D 2.40 £0.27 B 3.48 £0.10 C 0.96
26 0.65+0.12 A 0.22£0.01 C 3.09+0.74 B 4.59£0.25 C 0.95
29 0.45+0.02 B 0.11£0.01 A 4.13£1.69 A 9.06 £0.42 A 0.99
32 0.62+0.10 A 0.11+0.01 A 6.30+0.16 A 9.57+0.99 A 0.96
35 0.29+0.04 B 0.17+0.01 B 3.60£0.47 B 7.03+£0.29 B 1. 00
o Note: Different uppercase letters meaned difference of parameter on different
temperatures.
3 1

Fig. 3 Functional response of different temperatures of adult female Neoseiulus bicaudus on 1 instar nymphs Frankliniella occidentalis
AV B.C. D E 23°C. 26°C. 29°C. 32°C. 35C. Note: A B C D and E meaned the temperatures 23°C
26°C 29°C 32°C 35°C  respectively.
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