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Abstract [Objectives] To determine the potential for using locally dominant phytoseiid species, important biological
control agents of small phytophagous herbivores such as thrips, as biological control agents of the western flower thrip,
Frankliniella occidentalis. ~ Methods The development and reproduction of six phytoseiid species, including three local
Inner Mongolian species; Euseius utilis Liang et Ke, Paraseiulus soleiger Ribaga and Neoseiulus barkeri, and three commonly
used biological control agents; Amblyseius swirskii Athias-Henriot, A. orientalis Ehara and N. cucumeris Oudemans, were
determined and compared. All phytoseiids were kept in a laboratory at (25+1)°C, 16L : 8D, and RH80%=+5%, and fed on 1st
instar F. occidentalis larvae. Life tables of the six species were compiled to evaluate their potential as biological control agents
for F. occidentalis. Results  There was no significant difference between the average daily oviposition rates of E. utilis

(1.67+£0.02)eggs and N. cucumeris (1.58+0.06)eggs, both of which were lower than that of A. swirskii (1.69+£0.07)eggs. E.

utilis had the same sex ratio as N. cucumeris 1.63 © 1 , which was lower than that of 4. swirskii  1.77 * 1  and N. barkeri
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(1.64 © 1). E. utilis had the shortest mean generation time (7=19.36 d), highest intrinsic rate of natural increase (+,=0.16) and
the highest finite rate of increase (4=1.17), resulting in the shortest population doubling time =4.33d . Conclusion E.
utilis had the highest capacity for population growth among the six phytoseiid species examined, and therefore the greatest
potential to be an effective indigenous biological control agent for the western flower thrip.
Key words indigenous predatory mite, Frankliniella occidentalis, life table parameters, intrinsic rate of increase, biological
control
Frankliniella occidentalis Pergande
Thysanoptera Thripidae
Frankliniella 2003 7 Nomikou et al.
2002 van Rijn et al. 2002
2003 Anti-predation  Mengetal. 2006 2012
Intraguild predation
2016 2013
2002 2003
2011
4 Euseius utilis
2007 Liang er Ke Neoseiulus barkeri
2009 2013 Hughes 2012
Neoseiulus cucumeris Oudemans 2008 2009
Ramakers 1980 Gillespie 1989 van Houten 2012 2012
and van Stratum 1993
Messelink 2008 2009
Amblyseius swirskii Athias-Henriot 2013 2013
Euseius ovalis Evans
Shipp  Whitfield 1991
3
Paraseiulus soleiger
2009 Ribaga 3
E. castaneau Wang & Xu A. orientalis
2008 Ehara
24°C
rm=0.15

rw=0.14



- 998 -

Chinese Journal of Applied Entomology 53

1 #MRlERZE
1.1 fHHKHE

Tyrophagus putrescentiae
Carpoglyphus lactis

20 cm*30 cm

25¢2 C
50%~70%
1d
2010
D=8 cm 1.5 cm
30~40
PGX-250B
[ 2542
16L : 8D 65%+5%]
1 Bakker and
Sabelis 1989 van der Hoeven and van Rijn
1990 1
12 #ikEY
4
10 1~2 4~5

13 MHMREAFMEELESE
Lee  Gillespie 2011

25°C 16L : 8D
80%~85%
D=7 cm D=4 cm
D=2 cm
20
4 h
1
8:00 18:00
1
1
1
6 6
30
14 BEZRITESH
141 HaRBESKIT 6
Andrewartha
Birch 1954
R():E lx'mx
=2 lomyx /2 Lomy
'm=— ll’l_RO /T
i:e rm
= In2 /ry
X I X
My X
e
142 BEERSH SPSS 19.0



5 : - 999 -

ANOVA
1 P=0.187
LSD 6
P>0.05
2 #RES
21 eMEZWUAEI D ABYNEERY
P>0.
25C 6 1 0.05
4
] 25°C 16L : 8D P>0.05
80% 6 1
P<0.05 11.45+0.34 d
11.10£032 d
P>0.05 P>0.05
P P>0.05
0.728 9.85+0.19 d
[ 2.5540.05 d  2.55+0.12 d ] 9.25+
021 d
P=0.187 P=0.369

F1 6MEZRWMLUARE S HEYNEERN

Tablel Thedevelopmental duration of six species of phytoseiid predatorsfed on Frankliniella occidentalis

d d d d d d
Species Sex Egg (d) Larva (d)  Protonymph (d) Deutonymph (d) Preoviposition (d) Generation (d)
Q@  2.55+0.05b 1.15+£0.07 ¢ 1.45+0.09 a 2.65+0.08 ab 2.05+0.14b  9.85+0.19b
E. utilis 4 2.75£0.11 ABC 1.33£0.16 AB 1.50+0.18 A 3.08+£0.15 AB 8.67+0.25 ABC
Q@ 2.70+0.11ab  1.60+0.07 a 1.70+0.10 a 2.40+0.12 b 2.45+0.23 ab 10.85+0.33 a
P. soleiger 4  2.50+0.13BC 1.58+0.08 A  1.50+0.18 A 3.00+0.18 B 8.58+0.24 ABC
Q@ 2.75+0.08 ab 1.45£0.10 ab  1.45+0.08 a 2.85+0.11 a 2.95+0.14a 11.45+0.34 a
N. barkeri & 2.58+0.10 ABC 1.33£0.11 AB 1.42+0.08 A 3.08+0.20 AB 8.42+0.37 BC
Q@  2.55+0.12b 1.30+0.08 bc  1.45+0.14 a 2.95+0.11 a 2.85+0.15a 11.10+0.32 a
A. swirskii 4 2.42+0.08 C 1.17+0.11 B 1.58+0.08 A 2.92+0.15B 8.08+0.23 C
Q 2.95+0.12a 1.15+0.08 ¢ 1.75+0.11 a 2.69+0.21 ab 2.70£0.20 a  10.70+0.49 a
N. cucumeris 3 2.92+0.15 A 1.50+0.13 AB 1.42+0.15 A 3.42+0.15 AB 9.25+0.21 A
Q@ 2.75+0.11 ab 1.25+0.08 bc  1.65+0.13 a 2.9540.14 a 2.85+0.26 a 11.45+0.36 a
A. orientalis 4 2.83£0.10 AB 1.25£0.11 AB 1.25+0.17 A 3.58+0.15 A 8.92+0.20 AB
+
P<0.05 LSD

Data are mean+SE, and followed by the different small letters in the same column indicate significantly different for the
female phytoseiid mites, while followed by the different capital letters in the same column indicate significantly different for
the male phytoseiid mites at 0.05 level by LSD test.
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43.20+1.98 P<0.001
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Table2 Thelongevity and oviposition of six species of predatory mites fed on Frankliniella occidentalis

Species E. utilis P. soleiger N. barkeri  A. swirskii  N. cucumeris A. orientalis
d 20.50+0.34c  22.30+0.58b 24.40+0.78a 25.50+0.50a 24.80+0.65a 24.30+0.42a

Mean oviposition duration (d)

34.1040.41c  29.90+0.62d 37.10+1.25bc 43.20+1.98a 39.00+0.87b 37.30+0.86bc
Average oviposition (eggs)

1.67+£0.02ab  1.35+0.04c 1.52+0.05b  1.69+0.07a  1.58+0.06ab 1.54+0.03b
Average oviposition daily (eggs)

d 31.65+0.45d 33.85+0.83c  37.75+0.79b 43.80+0.66a 37.8+1.00b 37.15+0.70b
Average longevity (d)
+ 6 P<0.05 LSD

Date are mean+SE, and followed by the different small letters indicate significantly different at 0.05 level by LSD test.
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Table3 Thelifetable parameters of six species of predatory mitesfed on Frankliniella occidentalis

Species E. utilis P. soleiger N. barkeri  A. swirskii  N. cucumeris A. orientalis
1.63 : 1 1.53 11 1.64 © 1 1.77 - 1 1.63 : 1 1.51 1
Sex ratio (female/male)
Ry 22.16 20.67 26.19 33.15 26.39 23.95
Net reproductive rate
T 19.36 20.52 23.42 24.97 22.14 22.26
Mean generation time (d)
T 0.16 0.15 0.14 0.14 0.15 0.14
Intrinsic rate of natural increase
t 4.33 4.70 4.97 4.94 4.69 4.85
Doubling time for Population (d)
A 1.17 1.16 1.15 1.15 1.16 1.15

Finite rate of increase
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