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Effect of feeding on conspecific and heterospecific prey on
the fitness of two species of phytoseiid mites
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Abstract [Objectives] To investigate conspecific and heterospecific predator-prey interactions between two exotic
phytoseiid mites, Amblyseius (Typhlodromips) swirskii and Neoseiulus cucumeris in order to assess the risk of using A. swirskii,
either alone, or in combination with other phytoseiid species, as a biocontrol agent. [Methods] The prey preferences and
predation rates of these two phytoseiid mites were determined by offering either conspecific or heterospecific eggs, larvae or
protonymphs, to female adults. The effect of feeding on either conspecific or heterospecific prey on the fitness (oviposition
rate and adult female survival) of females of each species was measured and compared. [Results] A. swirskii and N.
cucumeris both preyed on each other but 4. swirskii was more likely to be the IG-predator than N. cucumeris. There was no
significant difference in the likelihood of cannibalism by each species (*=0.118, df=1, P=0.732). Both species of predatory
mites displayed statistically higher predation on larvae than on protonymphs or eggs (4. swirskii: F,1,4=66.27, P<0.000 1; N.

cucumeris: F,14,=50.39, P<0.000 1). Both phytoseiid predators preyed significantly more on heterospecific larvae and
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protonymphs than on conspecific larvae and protonymphs. The oviposition rate of females of both species was significantly

higher when females fed on larvae than when they fed on protonymphs (4. swirskii: t=5.774, df=26, P<0.000 1; N. cucumeris:

t=3.334, df=26, P=0.002 6) and 4. swirskii had significantly higher oviposition rates after feeding on heterospecific larvae than

conspecific larvae (#=2.854, df=26, P=0.008 4). There was no significant difference in the survival of the two species when

they fed on either larvae or protonymphs. However, the survival of 4. swirskii was significantly higher when fed heterospecific

prey than when fed conspecific prey (=2.196, df=26, P=0.037 2). [Conclusion] A. swirskii and N. cucumeris preferentially

engage in reciprocal IGP rather than cannibalism. Females of either species that fed on larvae laid more eggs than those that

fed on protonymphs. Heterospecific prey appears to be more suitable than conspecific prey for 4. swirskii.

Key words predatory mite; reciprocal intraguild predation; intraspecific predation (ISP); fitness; risk assessment
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Fig. 1 Occurrence of intraguild predation and intraspecific predation by adult females of
Amblyseius swirskii and Neoseiulus cucumeris on immature stages

IGP: AEAT YAl B0 5 ISP« [RI2EAHER . 1R[] i 53 51 2 ) Pl RIS oAk 2 ) 7 1 0385 22 S5 R B35 2 57 (- test ),

IGP: Intraguild predation; ISP: Intraspecific predation. The same as below. ** and *** indicates significant differences and
extremely significant differences between conspecific and heterospecific individuals (x*-test), respectively.
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Fig. 3 Predation of adult females of Amblyseius swirskii and Neoseiulus cucumeris
feeding on con- and heter ospecific individuals
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A. Amblyseius swirskii; B. Neoseiulus cucumeris. The asterisks indicate significant differences between predation
(*: P<0.05; ***: P<0.001; ****: P<0.000 1), ns indicates no significant differences by Tukey’s test.
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Fig. 4 Averageoviposition rates of adult females of Amblyseius swirskii and
Neoseiulus cucumeris feeding on con- and heter ospecific larvae or nymphs per day
A TIREEZENE; B. BHJTGR/INGRI o * s 43 I 3R 7 H 3877 B A8 2 0] 1) 0 25 22 Pk
(**; P<0.01; ***+*; P<0.000 1, -4 55 ). Bl 5 [,

A. Amblyseius swirskii; B. Neoseiulus cucumeris. The asterisks indicate significant differences
between oviposition rates (**: P<0.01; ****: P<0.000 1, - test). The same as Fig.5.
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Fig.5 Averagesurvival rates of adult females of Amblyseius swirskii and Neoseiulus cucumeris
feeding on con-and heterospecific larvae or nymphs per day
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A. Amblyseius swirskii; B. Neoseiulus cucumeris. ns indicates no significant differences.
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Montserrat et al., 2006), KIt, L ISP 1H,
PR 0 B 45 5) & A= 1GP ., Haghani %5 (2015)

W TG | BT /Nl | 8 ) /DA 2
Phytoseiulus persimilis 7 JCI AW 5500 T 04
ERPEEWRA T ARISE TS, FE B EC Al 2
TR 7 /0 22 g 34) EL AT TR 1) () o 60 S e 4 il 1)
BETT

IG-flfi & & X 1G-H5 Y ny 4l 8 I H 4% 5 37
AL BRSAEA A, X2 RA IGP
S5 (Polis et al., 1989; Fonseca et al.,
2017 o ASHIFFE 3 B3 A8 19 o 2 -4 406 K%
A 5 10 7 O R DA SAEE B R VAN a6
45 5 Wl 7S T PR 2 M A 4 L A il T A
T =, 1 HLT QB i & S A AR S )
N A7 A1 i T TORT /NG A 2 S b4
JE AR LA . XRE, X FHTIREEZEE, SRS
PRSP 2 L R AT SIS R kR . sk,
2 Sy Hr DG 2 gl B AL [] o R S o L2206 Ewseius
concordis %] W W}, W@ s T [E AR R 45 2R

( Cavalcante et al., 2017) .

Hr [ s 22 il 55 50 T /0N 222 Al Al £ ) o > A
JEHRREF B, (E A A A5 I s 30y D A 232 G o
ANRE LTI & R FhBp FImT 4, IF H A AHAR A

( B4 R AP 4l ) J5 t A g™ B AR TR AL
T- (Momen and Abdel-Khalek, 2009 ); [RA,
i i 2 55 5 TR /0N 222 06 T 40 0 1 7 B9 %8
e, 33X T RE A PR Ay W St 205 e g B R



13 2R A W 2 6 o A A [ 4 £ Bl - 163 -

WG, X IR B I A B R T AN
BT P24 TR (Schausberger and Croft, 2000b;
Meszaros et al., 2007 ),

XoF T30 CQ B 206, Fh T 3 00 Ak [ B % S A A
A, X B | 0 FC Al 2 i X S b A i
1o TR S 9 D B 1 SO O™ D I e
151 5 TG /NGB 0k [ T R S A A B R R e T O
Mo &2, (RS A AR (L.
FFh 36.67% >[AFh 16.67%; k. S 30.00%
>[A|Ff 10.00% ), SLEXFRHEE L, HIF
RFE A B2, et A 2L g
B (Momen and Abdel-Khalek, 2009 ), iXa%if
SRR IR A S BUEARMR, 76 7 d SER BN R
BRI R S b L R A A A S 77 B TE 2 1 4
eE2E R RME, TR EAH A A A AE [RIRE
0L, BV PP 22 5 00 7= O B AR S T B
() oo AL 22 el 18) 7 DR i, (L™ B ST R 2 AR T
BRI ELS: ( Walzer and Schausberger, 1999;
Schausberger and Croft, 2000b; Zannou et al.,
2005; Negloh et al., 2012 ),

W B2 W 2 510 1GP, 2804 A i
&4 (Rasmy et al., 2004; Buitenhuis et al., 2010;
Sato and Mochizuki, 2011; Haghani et al., 2015;
Guo et al., 2016; Maleknia et al., 2016 ) ; T
JRCHT /NG W AN ) A 232 ik 2 v 22 R 2R TN 8
¥y (Buitenhuis et al., 2010; Z B, 2013)
Buitenhuis 55 (2010 ) fMBFFERM, W7 G A2
A B TR /N 22 0 T A L S v A
1], ASBIFGE AL I 7 35K R AT 22 B 47 1 S5 4 il
Ja B S AR o AW AURTE R N A TR
FRIEE SR, ARAE LB R (03 R 1 7 36
WE, AR ] 2237 R == v R A T 30y At il Rt I
/NG 2H A 0 FH A JRURS: P TR
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