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Preying potential of predatory mite Neoseiulus californicus to broad mite
Polyphagotarsonemus latus
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(Guizhou Provincial Key Laboratory for Agricultural Pest Management of the Mountainous Region, Institute of

Entomology, Guizhou University, Guiyang 550025, Guizhou Province, China)

Abstract: In order to explore the potential control ability of predatory mite Neoseiulus californicus (Mc-
Gregor) to Polyphagotarsonemus latus (Banks), a polyphagous pest mite damaging various crops, the
predations of N. californicus on different stages of P. latus were examined by using the functional re-
sponse method under conditions of five temperatures (19, 22, 25, 28 and 31°C) and RH (75£5)% in the
laboratory. The results showed that the selective coefficient O of the predator on eggs, larvae, nymphs
and adult females were 0.64, 1.50, 0.77 and 1.09, respectively. The functional responses of N. californi-
cus fitted well with Holling II type at different temperature conditions, and it preferred 7. latus larvae
and female adults much more than the eggs and the nymphs. The predation ability of N. californicus on
T. latus was the strongest at 28 °C. The attack coefficients on the eggs, larvae, nymphs and adult females
were 0.45, 0.97, 0.79 and 0.82, respectively, and the maximum daily predation numbers were 27.10,
71.94, 32.79 and 35.21, respectively. The predation function of N. californicus had strong intraspecific
interference, and predation rates decreased with rising predator densities. At 28°C,, the relationship be-
tween the predation rate and its own density was £=0.4345P "7, The results indicated that N. californi-
cus had great potential for controlling the pest mite P. latus.
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T e 7N 228 Neoseiulus californicus (McGre-
gor ) J& T A1 2% i Bl H7 /)N 22 35 & (Gerson et al., 2003 ;
Krantz & Walter, 2009) , 7£ 32 ¥ JE Y e 7 L BRI e
S b RV I UN AR i A L DX T2 A L FE
SRFL TS A BT oK A AL AT R
B OHES | H {1 % (Oatman et al., 1977; Fraulo et al.,
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PR AR A, R R 22 P i il DL R i B 5 /N AU L
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A ELRE M B INGR I T K R R A R, EEE T
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truncates Ehara b B i I X0 H & 5 R BEGH 152 i)
5% (B HABESE , 2012) 52013 4F 78 DU 1 245 B4R T
J7ZRAR S LU kb DX R TSR AR B TN B /NG
I T iM% M A 42 T\l Panonychus citri Mc-
Gregor 14 ¥& i 1% 1 (% 5 58 4%, 2013; Xu et al.,
2013) o E T PR 0 20N 22 0 5 36 1)
(HOA B I M-8 Tetranychus turkestani (Uga-
rov et Nikol) | 2 b M4 Tetranychus cinnabarinus
(Boisduval) , #JE - B4 Bk 25 0 i 05 Tetrany-
chus ludeni Zacher F1VG AL &I & Frankliniella occiden-
talis (Pergande) (ZE K45, 20145 7E/NA 5, 20145 [
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2% W Euseius finlandicus Oudemans (Koveos & Brou-
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FIH Excel 2016 #4105 5 i e T2z 1A
o I SPSS 19.0 Ge 143 A A% I 8 /N 2 Al 1
AT R R 5 2253 81 (ANOVA) , 2% J] Duncan (%
AR 2R XM T/ N F ) 22 3 06 45
SR TES BEHRR,

2 BER55H

2.1 JRNETNEESRE R ER

TP T /DN 6 Kol 00 22 Rl O B 4006 5
TR o 110 g £ 1 2 5 ¥ 3 (P<0.05) , H 48k &
B0 9.20K7 .21.40 .11.00 . 15.60 3k , KF2H7i6 A
JCIHG 2 IR WG 1, L 4 T G, SR
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Table 1 Selectivity of Neoseiulus californicus to different stages of Polyphagotarsonemus latus

LIE AU 2SR H H 0l £ 4 PR L] (%) PP RE O
Stage No. Preyed number per day Ratio preyed Selection coefficient O
Uil Egg 40 9.20+0.66 Cc 16.1 0.64
%yl Larva 40 21.40+1.03 Aa 374 1.50
#1 Nymph 40 11.00+0.71 Cc 19.2 0.77
MERH Adult female 40 15.60+0.68 Bb 27.3 1.09

e HP R R B bR o TR S5 R TR R /NG 433l 36 78 4 Duncan FOBT A A 22 75K 560 7E P<0.01 11 P<0.05 7K

2R . Data in the table are mean+SE. Different uppercase or lowercase letters in the same column indicate significant differ-

ence at P<0.01 or P<0.05 level by Duncan’s new multiple range test, respectively.
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19~31°CF , F| F Holling IT %4 [&] 45 75 F %6F hin 4
BT/ INGE I it B ) 22 £ R 6 A5 i S 5 DA T R
SE LRI M /N 0 A £ 0 2 4 g 45 il 2

e SN 148 T Holling 1T, AHFIEEE R , %l
2213 BRI G 407l P 97 BB ) R, T S 6 A G
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T ) v S BG I 91N , Ak BT [i) D) Bt 5 3 1
Fh = e R G A o M T 7N g6 ol o 0 22
EA 2 5 %) B Iyl o R S 1) o R B A
28°CHF Ik KA, 43 314 0.45.0.97 .0.79 F10.82;; &b
FH 7] 24 5 4, 3 14 0.04,0.01.,0.03 F10.03 ; 5 K
HAl 9 27.10 %7 .71.94.32.79 .35.21 3k ; I
fE S 5 B4 9 4 No=0.4541N,/(1+0.0168N,) . N.=
0.9654N,/(1+0.0134N,) . N,=0.7927N,/(1+0.0242N,)
H1 N,=0.8189N,/(1+0.0233N,) » it i &5 T 28°C I,
il 2 & M e B IR NI, 31°CH X 2 &
BRI AR B L AT ol 1 e K i)
4 12.89 41.50.00,15.24 .24.63 3k ($£2) .,

P 2 2 L TR 5 /S s ot A 2 £ A2
SRS AR RE 1 (af TAE) , 15 B X 45 196 25 4
e (a/TAE) FIsE AR IR (B 1) o #E19~31C
T TR EE AR L B S5 M TP T 2N S o A 2
6 2%l S A D R AT (a/ TV AH) L S S 1458 5 i 55 1Y
A 28 CHF IR I AR, X 221 SR £ 085 114 B L 4
G R S ) A B RE ) (/T D) 2900 1231
69.45.25.99 F128.83 ; ik B =1 T 28 °CJim , BT /N2
W BT AE T R, 31°C T, X 22 B 2k ik i B9 L 4D
6 25 s R S ) e B R ) (a/ T 43530 R 2.70
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Table 2 Functional response of Neoseiulus californicus to Polyphagotarsonemus latus at different temperatures

TRE AR

ROAHMEE  MCRE BrEIMGEE R4 A HfE fiehe

W (°C) S Functional response  Daily maximum Correlation Instant attack Handling Predation
Temperature Stage model predation no.  coefficient rate time capacity

(N=) T, r a T, (d) alT,

19 [ Egg 0.2172No/(1+0.0202N,) 10.75 0.9913™ 0.22 0.09 2.34
%4 Larva 0.6245N,/(1+0.0169N,) 36.90 0.9826™ 0.62 0.03 23.04

#1% Nymph 0.2690N,/(1+0.0144N,) 18.66 0.9844" 0.27 0.05 5.02

R Adult female  0.4086N,/(1+0.0154N,) 26.53 0.9676" 0.41 0.04 10.84

22 Bl Egg 0.2487No/(1+0.0161N,) 15.46 0.9815" 0.25 0.06 3.84
#1l% Larva 0.7297No/(1+0.0152N,) 48.08 0.9939” 0.73 0.02 35.08

8 Nymph 0.3919Ny/(1+0.0079N,) 49.75 0.9680™ 0.39 0.02 19.50

R Adult female  0.4930N,/(1+0.0108N,) 45.45 0.9879" 0.49 0.02 22.29

25 i Egg 0.4122Ny/(1+0.0161N,) 25.58 0.9706™ 0.41 0.04 10.54
%k Larva 0.8495N,/(1+0.0167N,) 51.02 0.9908" 0.85 0.02 43.34

0 Nymph 0.4782No/(1+0.0107N,) 44.84 0.9711" 0.48 0.02 21.44

WAl Adult female  0.6233Ny/(1+0.0146N,) 42.55 0.9897" 0.62 0.02 26.52

28 { Egg 0.4541Ny/(1+0.0168N,) 27.10 0.9624" 0.45 0.04 12.31
i Larva 0.9654Ny/(1+0.0134N,) 71.94 0.9970" 0.97 0.01 69.45

75 Nymph 0.7927No/(1+0.0242N,) 32.79 0.9949™ 0.79 0.03 25.99

e A Adult female  0.8189Ny/(1+0.0233N,) 35.21 0.9871" 0.82 0.03 28.83

31 U Egg 0.2094Ny/(1+0.0162N;) 12.89 0.9895" 0.21 0.08 2.70
Zhi Larva 0.6579No/(1+0.0132N,) 50.00 0.9875" 0.66 0.02 32.90

#% Nymph 0.4213No/(1+0.0276N,) 15.24 0.9393" 0.42 0.07 6.42

e R Adult female  0.5001N,/(1+0.0203N,) 24.63 0.9686" 0.50 0.04 12.32

##+ RIRTE P<0.01 KFAR 2 FEAH I, ** indicates significant correlation at P<0.01 level.
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Fig.1 The effect of temperature on a/T, value of Neoseiulus

californicus to Polyphagotarsonemus latus
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Fig. 2 Searching rate of female adults of Neoseiulus
californicus to Polyphagotarsonemus latus at different
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Table 3 Self-interference equation of Neoseiulus californicus at different densities

N[V BEAM TNl i Hf e (R

Hasse II-Verley #5754

vyH
R (°C) Daily predation number of Neoseiulus californicus at different densities
Temperature Hasse II-Verley model
1 3 5 7 9

19 7.40+0.47 16.20+0.48 17.20+0.57 21.00+0.53 21.80+0.62 E=0.2667P 3 0.9753
22 9.40+0.57 18.20+0.54  20.60+0.45 21.80+£0.62  23.20+0.52 E=0.3381pP """ 0.9848
25 11.20+0.57 19.80+0.51 23.20+0.59 24.20+0.44 26.80+0.39 E=0.4119p 0% 0.9948
28 12.60+0.45  20.40+0.40  25.2040.52  26.60+0.31 28.00+0.42 E=0.4345p %" 0.9961
31 9.40+0.76 13.80+0.65 15.70+0.58 16.80+0.48 17.80+0.65 E=0.3357pP "% 0.9772

FHRBHE N BEhRELR . Data in the table are mean+SE.
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