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Prey Preference and Diffusion Behavior of Neoseiulus californicus (McGregor)
(Acari: Phytoseiidae)

WU Jiawei, LI Qing”
(College of Agronomy, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: Preference of Neoseiulus californicus (McGregor) for different stages (larva, nymph, female adult) and
web-nest of Panonychus citri (McGregor) and the factors affecting the predator diffusion were investigated. The
results showed that N. californicus preferred the most for the intact web-nest of P. citri. The predators were
significantly attracted to the prey web since 1 h after the starting of evaluation, with the highest rate 78.3%
reaching at the 3 h time point over a 5-h observation. The female adult, nymph, and young P. citri mites attracted N.
californicus at varying rates, the highest being 76.67%, 71.67%, and 68.33%, respectively. Diffusion behaviors of
N. californicus were examined in association with P. citri density and with different feeding experience. Diffusion
rate of V. californicus was positively correlated with the initial prey egg density. Starvation and high density of the
predator enhanced diffusion. Diffusion rate also differed between stages, lower in the female nymphs than in the
female adults.

Key words: Neoseiulus californicus; Panonychus citri; search function; dispersal

FHAR 4 TN Panonychus citri (McGregor) X A4 MG 20k, & —Fp At Sa il N 32 20 A7 JF50 kA 1
oS A AR M G, 3 R A A T Ik 30%!2 s SR LA i AR T LA R Ak 2 BT i S B3R
W, AAE AT AL AR 2 4~6 YR, BERTAR SR 1 LB 16 AR 2 50~100 J6P>. H AT T a2
5 ELT U6 T T WE BTG, 585 SO A B, 0 B /IS SR R 4 TOIIE LA A 5 47 £ R ) AN s 1

ek . 2018-08-24
BEGIUH K IACAME MY ARAR R Y )1 K R BT ] AT H
TEZ WA RAER, WLWF5EE, E-mail: wujiaweiii@126.com; *WfGE1EH, 11, #Hd%, E-mail: 1iq8633@163.com.

DOI: 10.16409/j.cnki.2095-039x.2019.03.009



553 3 AL MEET /N RS R EREAT ) S HUT 375

W e Tz N T R A 805 V6 B S AN A RO e lilae g, 0T B AR BRI i Re R
YRGS, XA Re A FH R BEAS )R I 3 A AR AT TG O 1 B (1) 23 TR o0 A, B imonh i B ve
BORTS OB/ NG Neoseiulus barkeri (ENCERBEIUS, 7 d WP ELE 4 m mhb, B J1/Miau
Phytoseiulus persimilis 7 7 d W9 84 15 m, XUBHT/INE W Neoseiulus bicaudus Wainstein 7EANF % 3
Y BOE R AR, fEMERZE G By oo, RN ae ) i s N = i it
RIS R, RS Tetranychus cinnabarinus (Boisduval) % & 2 52 M0 B 9 HUHUR 1 3 2R 2,

FEAE B HG BRI B R, AT YURAR S A3 S o R e b n N /N 2l o T e S K
T8NV P s R SR L e AR SR O B0 R TRD R FH RS J0T, N N /S 2 i Ay A SRR [ 4l i a4 A
KR, W LU 2 R ol RS T AT 2B va A, (b AR 4 Tl 58 A S A AT A s il . A SCE
Sk A R A 4 T XS a0 M I /I 52 05 P VR 5 A R i o 15 /s 2 X 9 U R 3, IR P 2 TR R ELAE R
F, B AN TR 0 M8 2N 2 w87 36 FHAG 4 TOl B A B A4 o

1 #Rl5RZE

1.1 iR H

BB N T 2010 S RAE A DU N AT vV L L, 2B % e, DNA WFXf L, JF&d EAR R
BEAEPI IR BT T M8 o AR5 % DL St TR SR AR i ), AR BE (2510 C. AHRRESE RH

(75+5) %, JeFIW 16L:8D FE LA 8 %0 .

P AR 4 TV 8 25 AP0 I 2 AF AR s SR CANIEAT R 259730 TFR S AR A 4 T A o
1.2 & s an o 3k 24 a9 % 5 15 B

SR PNFTER T, SR VDR 5 9 00 5 R 4 JTCIIGE o M 37 /N S s 5 P

WIGTCE 6 MEHE: (1) BRI o W, Hesz s B T 5 o, BYSCEARN 3 em K/
B CELS MR 2 TO 25 s . BB, 22 RIS 5 (2D K 20 SR 4 TCIBEE e Fe A\ vit 14k
FEEAAN 3 em FHRAME A E CRRED 5 (3) #4 20 LG 4 T g e Ay v e s St B, (@
20 SAAT 4TI B i N i 1A R s A I s (5D Kg 20 SKAHAR 4 TClE O 2 A\ 3k 14 B o SR pt b

(6) K 50 SHHH 4 TCIE o642 A3 1 FRE s AT b, 5 5 h S iR o Bkl , B S 4
MR BEAS o AT B RS CBRIRATE) i DAk o R A 2 DX AT ] B0 BT 3  B 2R
FHE IR 20 BN 15 em $5FR LA, £5 55 MU HERAE b — 2 78 0 WK IR A NE AT, 9 DX A 38 FH R R 6 [ %
B7 1M RE TR . AN AL BRI 18] 3 0l B A3 2 ROMT BT RS 5 om0 0.5 em FEMRAHE, Mrrb JeslE FIE R
5cm. 98 0.5 em BIHHr, W 1 PR,
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Fig. 1 The sample apparatus of experiment to suction effect of predators
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Fig.2 The sample apparatus of dispersal experiment
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0 M /IS il DR 25356 58 R ANOVA 43 AT AN [ B8 10 4 8 /N S M 75 A [R5 0 55 B B v e e
TP B A 22 R B 5, R R EFEZER, Ml Duncan KB B2 1k%2 B LR & AL B A) i) 22 57
(P<0.05) , FFFEEH ANOVA 4347 [Rl—ALFE R [0 M BT N S e AN R B 28 ) R 3 st 1) ) 22 ¢ S 3%
P (P<<0.05) .

B AT M 2N S A B B R R A AR 4 TOM DN (1) 4l & il it Duncan FOBT R AN 2274 2 H LR 5 Ak
FRIH )25 (P<<0.05) &

2 FRESR
2.1 FHAE 4 JTCk 5T B 24 o) F0 R85 75 X9 NN )N 2 s Ao R 5 | /E AR
2.1.1 ML TE2W RGN 1 h, ASFEX PRI N PR 65.00%, A2 kG 4
TR 5 28 22 5 0 M /N i LA R 2 R S I VE s BE S 1 2~5 h, A3 DX PR A 4 TCHE 5 2 22 I 6 T
BN S IR AR B35, Horh 3 h A, BEJS 4. S h, BEZE BB A 4 JTCE A% I M5B /D 22 bl £
TN N UG 2 T AR BRI, W5 R B2 e ks (R 1)

F 1 RS RS2 o W3 N BN B IR 3 S R

Table 1 The attraction response of P. citri to N. californicus with intact web-nest

I 1) FEA%L GO AEPEIX Treatment area XFHEIX. Control area HEIRIX On bridge and escape
Hour () Samplemumber gpm oy ek o0 MR 00 R 0 R GO K )
1 60 39 65.00" 13 21.67 8 1333
2 60 42 70.00" 10 16.67 8 13.33
3 60 47 78.33" 7 11.67 6 10.00
4 60 44 73.33" 7 11.67 9 15.00
5 60 43 71.67" 10 16.67 7 11.67

e FFORB R RRZ M R (P<0.05) , =*FREFMEE (P<00D) , FH.
Note: *indicated significant difference during each region selection rate (P<<0.05); ** indicated extremely significant difference (P<<0.01); The notes in

the following tables were same with table 1.

2.1.2 AR A TS ME Bkl R A < TCREE RS 00 7 /s 2 A B K S T (3R 20 o IRIRTTAR
551 h O 58.33%HI MM BN AR 51 B AEFLIC,  18.33% ) I BT N S e X, i 23.33%
SR WA M AR R 20 3 h RS IR T 40 R 2 G o, ARG 2R 2 h IR AR B DX il B gl R e
a6 3k, WAHEMMEZE: BERK 3~5hd, AREDHH iR Wb, H 3. 4h iah TR E
FOK 5 b AT K, B AR B DR R A T el B, P 0 B /N S Wl T 06 e s B A
Bk .
F2 G2 TCHE RO XS AN #/ N R R IR 51 5UR
Table 2 The attraction response of P. citri female adults to N. californicus

I [ BEA% CLO KELBEX Treatment area X HEIX Control area HeiX On bridge and escape

Hour () Samplenumber e (o AR o) BiR Gk BER 6 W (o LR %)
1 60 35 58.33 11 18.33 14 23.33
2 60 46 76.67" 8 13.33 6 10.00
3 60 44 73.33" 8 13.33 8 13.33
4 60 40 66.67" 13 21.67 7 11.67
5 60 38 63.33" 14 23.33 8 13.33

2.1.3  MHAFANHEEHE MG 2T e I HEET N A — e SRR (R 3) o IWIRITARJEEE 1 h
I, A 63.33%H9IN MBSl 5 AR PEIX, FEBEJE 1 24 3h IS/ GO, 7E5 2 h I8 K
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V. TIAEEE 3 h WIARE E K Bl AL BRI RH AR 4 JTOME 7 0 e Tn VBT /s 22l £, B 5 I 4l
BTG 1 PR X P AEM AR a Rk e, FEAREG 4. S ho, AR ER IR0 M HT 2N S 1R R Ay i)
H 55%A1 50%.

R3O E XTI /R R IR 51 R
Table 3 The attraction response of P. citri nymph to N. californicus

I [ BEA% CLO KEBEX Treatment area X HEIX Control area HeiX On bridge and escape

Hour (h) Sample number

W (k) EREE (%) W (k) EPEE (%) Wi k) R (%)

1 60 38 63.33" 10 16.67 12 20.00
2 60 39 65.00" 9 15.00 12 20.00
3 60 43 71677 11 18.33 6 10.00
4 60 33 55.00 20 33.33 7 11.67
5 60 30 50.00 19 31.67 11 1833

2.1.4 MG NHE 4 HE  HTE 2O s in MBI A — e WS R (GR4) o 7255 1. 2 h I ndH
BN FE R0 51.67%H1 60.00%, AR 3 h I, AHAR 2 TS I MEET /N 22 5141
e, 35 68.33% M T /NI REAL BRI, W5 [/ IR s 55 5 h RS [/ FH BRI .

R4 R TOR LS XTI /AR IR 51 R
Table 4 The attraction response of P. citri larvae to N. californicus

ik i) FEA%L (3 JEFE[X Treatment area X HE[X Control area HEIRIX On bridge and escape

Hour (h) Sample number

iR (k) R (%) i k) HPER (%) WiE (k) HPEE (%)

1 60 31 51.67 18 30.00 11 1833
2 60 36 60.00 20 33.33 4 6.67
3 60 41 68.33" 13 21.67 6 10.00
4 60 39 65.00" 9 15.00 12 20.00
5 60 29 48.33 11 1833 20 33.33

2.1.5 MABAE I ARG 4 TOE ) ORI M B /N 22 A A W R R S IV (36 5) o FE3EANREG 3 1R] 4k
TR (R0 M 37 /S S i e v IS RS 1 hy A S 61.67%, 1545 5 h N IA%, K 43.33%, A SRR AR T
R ZE WS VR, A8 A A e 3 P £l e ik 33.33%.

£5 HAELTRODRT I B NER B S| R

Table 5 The attraction response of P. citri eggs to N. californicus

I [ FEAZ (KO WFRX Treatment area X REIX Control area 13X On bridge and escape
Hour (® Swmplenumber ypm k) mEeR 06 MR Gk R 0 MR G EFER %)
1 60 37 61.67 14 23.33 9 15.00
2 60 29 48.33 14 23.33 17 28.33
3 60 33 55.00 19 31.67 8 13.33
4 60 31 51.67 9 15.00 20 33.33
5 60 26 43.33 15 25.00 19 31.67

2.1.6 M TEEE A G 2 TORE I HE 6 I MBS S I E AN B3 (R 6) o AE3EANRIGIT
[R], AT X 0N 8T /N 2 e s i AV 3] 60.00%, {15 2 h A%, HAN LR R B0 B E W S E T,
LE TR AHEA % 3206 60 1) o 0 B /N 22 i B e TS 40.00%
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F 6 FHAE R TUFHEA XS NN N R R IR S IR

Table 6 The attraction response of excreta of P. citri to N. californicus

I ] FEASL (RO MEBHX Treatment area XX Control area HEIRIX On bridge and escape
Hour (hy Samplenumber - gin k) MR (6 WER ) WFER 00 #iR G IR %)
1 60 29 48.33 10 16.67 21 35.00
2 60 24 40.00 20 33.33 16 26.67
3 60 32 53.33 15 25.00 13 21.67
4 60 36 60.00 19 31.67 5 8.33
5 60 27 45.00 9 15.00 24 40.00

2.2 FMEARMET N EE YRR E R

INIHOFT N EIEAEAN R IR e D S 47 3R T i 1K) DA 5 P e 1 48 0 o 5 LA SRR
#, HWE Z AL, AME et HARR .

)R SR IN N B /N S R4 SR TR, 7 S T Bt A T v G, ELRE R S T e B AR A
AR 4 TURH B35 P D 40 R, 6 ANARERR (R0 BT /N2 16 1 3247 TN [ 240 86t 25 v T AR RE D 0 A 5
AbEE (P<<0.05)  “4HTAG A I GR 2% K5 2 20 A1 10 KLt T2 YURIR A S 2 ARYUHCIRAS M8/ 22 il
O TR) 48 S 2 T AR N A LD 0 ARBEIS) ;s HUNE O 5 ORI, A TYURAMAETURRES T 1 k. 5 3k
WE PG PR 9™ HECISS ] 450 1 B8 Bk O IRy HLAth &% AR I TA) 9 BN R G 35 2207 (P>0.05) (R 7D

YUK AR UERER £ 0 6 T M B /N S gy T ] R i IR B ARl A FOLHIRZS R 1k
TP /N 22 Sl P 5 PRI O TRIAE RS 0% BE D 04 20 1 40 RIS ST 1 Sk I Mg/ S e i 477 il
(P<<0.05) ; FERSYIELN 5+ 10 A1 40 KL, 1 SO /I 2 e pse 8 1) 7 FEC 1) 2. 28 v 1 5 SKolm M
/NI ME P AL PR ) BN ) (P<<0.05) 5 5 SKMNPHHT /N 22 096 M Pl 097 OIS T/ o D85 O 5 RIS ) 4
AN RE TR R FEACT 1 SN S 5 A (P<<0.05) ¢ AL T-ARUUHCRZS TR 1 Sk /s 22 e
I ASUAE B P2 kg 5 RN R4 RSO ) S 25 vt T A 1 Sk I PR /N 2 ol i 0, (EL L™ RO 8] £ BT B
BRI e T 5 SOMERI R ION ) (P<<0.05) (GRTD

RT RV EREE BT A0 N H/ )N SR RS 8] Y 2 )

Table 7 Effects of egg densities of P. citri on giving-up time of N. californicus (min)

WEE T/ 22 il MG AT P 4R 2 8 ki) The initial density of P. citr eggs
Feeding experience N. californicus 0 5 10 20 40
WIRES 1 kMR One female adult 590+0.91 Bc  2530+343Ab  31.55+3.81 Aab 37.95+3.85Ba  41.50+2.86Ba
In starvation 5 SKMERIH Five female adults 6.10+0.65Bc  1435+1.61Bb  20.65+1.68Bb  25.80+2.76 Bab 29.40+3.03 Ca
1 kM54 One nymph mite  9.50+1.23 Ac~ 1630%+1.93Bc  36.35+6.02Ab  51.40+£5.90 Aab  56.65+5.58 Aa
ALk 1 SkMERH One female adult 1020+131 Ac  32.30+422Ab  40.85£7.04 Ab  61.20+7.23 Aab  73.651+8.83 Aa

Innon starvation 5 S #pkii Five female adults ~ 5.50£0.90 B 16.70£2.05Bb  18.80+£1.68Bb  32.30+£393Ba  40.20+4.28Ba
1 SkMEJE#5 One nymph mite  13.50£1.60 Ac 20.55£229Bc  47.6527.04 Ab  74.70£7.23 Aab  80.8018.83 Aa
e RPN E L bAER . AFRS NS FREIARE FSIREAT R E R E P<0.05 K1 2257 W% (Duncan [CHrEHRZL) .

Note: Data were mean= SE. Different lowercase letters and uppercase letters following the data indicated significant difference at P<0.05 level by

Duncan’s new multiple range test among the same row and the same column, respectively.

2.3 MMFNEIET MENERE

VR AU R IR A 28 177 1A T MBI /I 27 0 ol 5 J 4 0 24 A A8 0 R A 4 T B 2% 15 T o
MFE . LIRS EIEYUHCIRES, SHILL 40 RSV ONEE RN, BREh 5 ST /I S bt s o 1 4 £
i (K8 .

FEAHRIZE DR R (R RS D O 28 6, I M/ 22 i Ml il £ i v TS . 7E R — ST, e
% B W B, IR IUHE AR RGN, LI EE ) 5 Sk 8/ 2ty fr sk, G
PR BERE R 1 SRS IR0 B /N 22 g e pcly (3R 8D o
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RS MENEET BB MERE

Table 8 Number of P. citr eggs consumed by N. californicus after dispersal

WEE T /N 22 il HG A T OB 4) UG 2 5 (ki) The initial density of P. citr eggs
Feeding experience N. californicus s 10 20 40

Lk 1 3&HE)%8% One female adult 2.70+0.25 Be 3.75+0.39 Bc 6.40+0.41 Bb 14.3540.70 Ba
In starvation 5 SKMER Five female adults 4.45+0.17 Ac 6.40+0.30 Abc 9.10£0.42 Ab 18.40+1.83 Aa

1 kS5 #0 One nymph mite 1.95+0.31 Cc 3.2040.40 Be 5.85+0.50 Bb 11.3040.79 Ba
EI2/INE 4 1 kMR One female adult 2.05+0.28 Bc 3.55+0.44 Bb 7.000.46 Aa 7.80+0.59 Ba
In non starvation 5 kMR Five female adults 3.10+0.25 Ad 4.8540.29 Ac 7.70+0.35 Ab 16.10+0.86 Aa

1 kIS 459 One nymph mite 2.15+0.31 Bb 2.204+0.30 Cb 4.50+0.42 Ba 5.5540.52 Ba

T R PR EE AR AER . AR NS TR AR FISIREAT A B 7E P<<0.05 /K-FZE5: W% (Duncan [GHI M ZE)
Note: Data were mean =+ SE. Different lowercase letters and uppercase letters following the data indicated significant difference at P<<0.05 level by

Duncan’s new multiple range test among the same row and the same column, respectively.

3 itig

AN ST Aok AR 4 TG - 0585 285 A 22 D% ST T P15 20 25 6 K MR 5 TR J 2 1T 5 o 5B /0 22 0 A 4 TR
WA R AT A B R ae ) A I E R o IR R b, AR A T e R 22 L E RS L R ) i )
TR B /S S B AT 2 2 R AR, AEEE 2 B3 h AR E DX P N N /S 2 i i RS B A (e, X R
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FHE B4 AL . TR I AT, BT /N 22 i A0 50 T AR N AR 58 1 h JF AR 48 A8 )i i 34
Wi, BEEAPX E AT, M PO R R R AR S AT YR X R R A B n s
PH B /IN S 06 (7 AT g 0T 9 8 R — B0 R 4 TCIHG £y B R i AR 6 3 Rt v 350 2 4138/
22 AT WE WS IR ], I WSS, AR 4 JTCIG 1) B S8 28 2 M BT / Z diil fr, BRIRAESE 1 hosit
A 61.67%HI MM Z2 Wi T AL B X b, AESE AR PRl e Fe 0, B TR R T,
B /I A% 8 3 DX R 6] R X E AT 9

W BT At — A2 MR R SR G s i, 0807 A RIS KL 3)
RS RICAT , o 3 I B 9 50 s AT, Wi e MR L 3 SO R ep, 2 4
V)2 3 ey 5 S8 TR O TS T AR AR A R R il e 2 SRS, R BT O A S S R
MY, 5 E B ARG R EAC . LGN, R LRI B/ 22 b i o T o B o
FUMIEI, ARSI S, N BTN A HE N URAR A AT s L e ), e, It
Wi I NI /D 2l BT R I R B 2, R WU SR B0 e iR 150, JFE T A A 5 P O S
e SR RN, I ME /NS R o £ B TR B N E N S BN L, AR T
WA (AR BOSOR PR T, kS bR N I T, B 280R

& & X
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