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ABSTRACT

Predatory potential against Thrips palmi Karny of some native phytoseiid mites (Acari: Phytoseiidae)
occurring on greenhouse vegetable crops in Kochi prefecture, Japan. Kazuhiro KOMI (Kochi Agricultural
Research Center, Hataeda 1100, Nankoku, Kochi 783-0023, Japan), Ryo ARAKAWA (Faculty of
Agriculture, Kochi University, Monobe 200, Nankoku, Kochi 783-8502, Japan), Hiroshi AMANO
(Graduate School of Horticulture, Chiba University, Matudo 648, Matudo, Chiba 271-8510, Japan)

We investigated the prey consumption and oviposition rates of six native phytoseiid mites, Neoseiulus
barkeri Hughes, Euseius sojaensis (Ehara), Amblyseius tsugawai Ehara, Proprioseiopsis nemotoi (Ehara
and Amano), Gynaeseius liturivorus (Ehara) and A. eharai Amitai and Swirski, occurring in greenhouses
in Kochi prefecture. These values were compared with those of N. cucumeris Oudemans, a commercial
biological control agent. First instar larvae of Thrips palmi Kary were provided as prey for predacious
mites. The results showed that G. liturivorus exhibited excellent prey consumption and oviposition rates
as 12.2 larvae/day and 6.5 eggs/day, respectively, whereas those of N. cucumeris were 3.9 larvae/day and
2.2 eggs/day, respectively. A. eharai also showed a higher prey consumption rate (5.8 larvae/day) than N.
cucumeris. Four other native phytoseiid species also consumed 7. palmi larvae, but the prey consumption
and oviposition rates were lower than N. cucumeris. In conclusion, both G. liturivorus and 4. eharai were
considered as promising candidates for biological control agents of T. palmi.
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1999 H A S I D X 4 T 7 & % ILINFISF Bombus terrestris (Linneus) »33 A X huhg
iz, ThIZHY, BEEERTHLT7THFIVER T 77 4V EHOBBRMEL L4 Y
7 ¥ AXINF T3 A L Orius strigicollis Poppius, 27 27 X ) A # 7V & = Neoseiulus cucumeris
Oudemans, IV ¥ YV 7 7 7 75F Aphidius colemani(Viereck) 7c & O REIE %4 8 A+ % i
FEEREIN L 72, 25 OFRIEHERRTIZ, LFEIED B EERFARICA T 2RIz I8
ENLL 5> LERMORBENBELSRBODONBE L Tk -7 2, # 7Y F=KHDOHK
AR L, NV HTY XN, barkeri Hughes, =+ F—TH71) £= Amblyseius eharai
Amitai and Swirski Z E 9D HEF 7 7V £ ZORENHER TN T\ 3 (HBk 5, 2008). —4A,
FAIRATIE20004FE» 5 I F I F 4 07 ¥ I 2 Thrips palmi Karny O & FEEHI 1 %
REMET2BEEL L TH O (EH, 2003), REMN LRSS TR TEF LD 5 OIRRT
KHb. TOORFNEFEE»LIT, REEREHR CRETIEE Y TV A= HOTH 3
TR FEITHT AR E L TORRICSsEE s T3,

EKOETE, £EN T F =3 ThET8SEAMRIN TS (LE, 2005a). LA L,
TOEREEEIZDVTHEIN T BREIIELTH D, NFHELUNOH BRI 54
BRI OVWTHREIN TS H 7 ) F=fEIEmD TH A0, 22 TAIR TR, BHERD
RGN CRETIRELE Y TV ¥ HD, IF3IFfuryIvvicatsiie
RESI 2 5 NZZDOKRBE L CORIEIZDOWTHRET L 72,

MHEFHE
1. fiaAs

KEBEICHWI AT VA=, ANY AT VL=, IY T H T Y & = Euseius sojaensis
(Ehara), 3 5/ 2 % 7 ) & = A tsugawai Ehara, % 4 & % % 7 Y & = Proprioseiopsis
nemotoi (Ehara and Amano), * 4 # 7'V & = Gynaeseius liturivorus (Ehara), =¥ 5 —=# 7
VEZD6FETHS (Table 1). 22 AN AH 7 ) X3 HROEYEREH (7Y 245
ATHATY 2, 2229 2%) BRI 72, IFIFAUTHF I 211993150
RNPEGTHREL 2B DL, 2001 ~ 2006 FISEMEATIREL =28 D%E, FHNTF 2
UVIZXKD TN TNBAREE LT EEREEZ v,

2. IFIFA TV IR B ARSI
717 O BRI 2EORBRBRETIT -7, Tabb, BREAGHEEE S

Table 1. Collection record of the phytoseiid mites used in this study

Phytoseiid Species Year Host plant Location
Neoseiulus barkeri 2001 Green Pepper Geisei village, Kochi
Euseius sojaensis 2002 Green Pepper Geisei village, Kochi
Amblyseius tsugawai 2002 Green Pepper Geisei village, Kochi
Proprioseiopsis nemotoi 2002 Green Pepper Geisei village, Kochi
Gynaeseius liturivorus 2006 Green Pepper Tosa city, Kochi
A. eharai 2007 Green Pepper Tosa city, Kochi
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HAENVGHEBERIMECE PRINAYATVEZ, a9ITrHTVE=S, IFIINT
VA=, A 22T )X DARBIITRORKLICKD, BATORREAFTL TR THE
BhHOBWELH XA AFA A TV A2 w5 —TH T ) X =D 2RIERER 212X D EF
fiL7. &k, RERUCHRAL 480 7)) F=%, REL 222 OBRBENTRRETF
U= BA R NG E G, 22 2 ) ZAH T Y F =20 TR OREBRRE % H - T
FHL, ZhZhLERE OhBICFIAL .

RER 1

TIAF e —VL (Ef9cm, HX3cm) I, BHEHIE LTI ) ZAANNNAF Ly
PAMEBEIMAZ7Z04%ERFLETAL, ZOLHIZA VY OWEELARICY 7280 (B
#32cm) AEEAL FICLTORS BRSLORBEBHAZYOE - TKEKEEAL, #TY
A=WB LT HFIveDRTEHNE, 2EFE I T FZ4ICOWTUE, 1V v — V47
DIFIFATHFIDTIMSRE20E, 22 AV ZHT VLDV TIE27TEE, ~
FUTF 4 Z2ICEREL %, EINEON ) F o RRIEABEEL, HREB JUEIRK
%3HREAEL7-. RBEOEOMELHRT 2201 HEOHER, ENELKRVWEKD
2HRBIOFEEE A EH L7 RERIZ25C, 16L8D &M TF T, Thihd4 ~5KREE L7,
¥/, AEHBICHESICIOBO LA FIv 1SR EmMAETs L 81, 20ICE
Lz 1 s e g L7-. ks, 27V X _OHBUANTHEL 7Y I v IdEK
X 0BA L.

BT X =DRREABEHIEO NS, FETFH24BEBMUNOIEEZ, B 1 &Rk A
VEAYTF 4 A0 (HE6cm) BiICEELE IFIFf oIy UithE
WHS ZTRBICE S ETHEL, BN ~SHEOMBREZARRBEOMAR L U/
HEEBXUOENKOABIIRBR 1 ICHEL 724, ARBTIE, BEE6cmEZ2cmD T I 2
Fo oy —VERY, £F4 ZA2IC3MKR1BAEELCGEHEL . &b, HMEEBX
OB OFE L4 AT, THEHZBRWZERD 3 HEOESEL R L 72,

LS

AR 1

Table 212, AFDTEHI TV X B X oA ) 2 H T ) X =R E 1AL 7D DH Y
Z0HEE HNZ-0ERNKATRT. #HRAL-VThotFE» 7V 4=y, 3IF-3IF4 0
THEIv ISR TIHEMELRRD Nz AYHTVEF=, A9 TrAT)H =,
PARIH T X ZDWBEEIZOS~ 1LTHETHERER L o10, IF /20T ) 42X
DIANVARTNVE WU TERBIZDE» o, 3FI)OATVEZEOIXVAAT
VA ZDOWMERICERXEII L, 572 (Tukey's test, p<0.05). F7z, 4FOLEFEH TV X=D
I3 0.6 ~ 09 THBEZRE o720, N\YHTVF_ YL 42 nT ) F=d o0
ANV ZAH TV FKDERIZDEH» 572 (Tukey's test, p<0.05). IF /o Hh TV HL=Lay
T Hh T X ZDOEREE, 22 AV ATV EHBRLTHEVROD, HEtAEEE
ZIIRO o7,

ki 2

Table 312, FA ATV X, =kF—THTVEFZEBLUI 2 X)) 25T ) &R 1
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Table 2. Prey consumption and oviposition retes of five phytoseiid species preyed on first
instar larvae of Thrips palmi

No. of prey consumed No. of eggs laid

Phytoseiid Species n? by female per day by female per day

(Mean+SE?) (Mean+SE?)
Neoseiulus barkeri 5 0.8+0.23 2" 0.6+0.18 2"
Amblyseius tsugawai 4 34+030b 0.9+0.13 ab
Euseius sojaensis 5 1.2+020a 0.9+0.26 ab
Proprioseiopsis nemotoi 4 1.7+0.32a 06+0.12a
N. cucumeris 5 32+£0450b 1.6+0.16 b

Y Number of replicates (In each replicate, 3 females were used and obatained data were lated
recalculated as a female/day basis).

? Mean + Standard Error.

¥ Means with the different letters in the same column were statistically different (Tukey's
test, p<0.05).

Table 3. Prey consumption and oviposition retes of Gynaeseius liturivorus, Amblyseius
eharai and Neoseiulus cucumeris preyed on first instar larvae of Thrips palmi

No. of prey consumed No. of eggs laid
Phytoseiid Species ~ by female per day by female per day
! (Mean+SE”) (Mean+SE”)
Gynaeseius liturivorus 23 : 12.2+0.41 a7 6.5+0.16 a”
Amblyseius charai 24 5.8+030b 23+0.13b
Neoseiulus cucumeris 12 39+0.18¢ 22+0.14b

" Number of females tested.

? Mean + Standard Error.

* Means with the different letters in the same column were statistically different
(p<0.0001) determined by Kruskal-Wallis test followed by Steel-Dwass method.

EAOH S =D HifE, HELZDENKERT. 477 ) XML BNt 2
L DARIZZ < (Steel-Dwass method, p<0.0001), ZHZNT I XA HT ) X =D2.9
BOB2f5Th o7z, &7z, =25 —TATVE_OEIII I 7 AV AH TV LEE
ZW3 ok, WERBEZ I AVAATVIE_LDEEIZZLH -7~ (Steel-Dwass method
p<0.0001).

£

Z%
Ty HICHT B AEMBEEN L LTHVEhB A T #2HE LT, HATIESE
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OO I AN ZAATVEZE TV 3T Y AAT ) X = Iphiseius degenerans (Berlese) 735
FHRISER TR I N T & 2. HE, SRR T IHENmHS N, AHRER
THdEAIAIXXIINFINNFE [RENREVIZ L 5HERFIRAIHEFOMNILICHET
B IC koA kAEw ciEEE R, TOMBAICBELTHRIERZ TSI LS Ik -72
D &S ERRDEH»T, TERBOFHNHFMM I TEL LirL, 2ES TV X ZJED
TH I I AHAERNCEL TR, BPSMNIE 8 > TR AT 52 DT,
AY A TN EZ, FFF YA T ) X = Scapulaseius okinawanus (Ehara) (Kajita, 1986), I
X J 7Y &= (Shibao et al., 2004), =t F—TH 7 ) &= (FMILH, 2004 ; MEEMRE,
1998), Ivan7V &= (A5, 2005) HEDOKMBEIELDIZEESNTWS.

waﬁ:@®%ﬁ8Lf®ﬁ%ﬁm,@wwﬁofwéﬁﬁ%hTu&<,%@Ew%
I K AEEREE L L COHBEEOMFHIBESIICH 5 (Sabelis, 1985). £/, Hh 7V X =F&
OHY-DEINKERERE L L5 CICHER TSV EOHBEARD o Tk, HH7=D
FEIIE A &5 N EARBEIM=E 42 #E % % (Janssen and Sabelis, 1992). Zh5DHIR» 5 74
T A _FEONREARICTT AR E LToASER, e L THREREZ5AL58DH
WADHEELS O CNICENKR A EELIEEE UM T 5. Houten et al. (1995) &3 %
VEAUTHF ISR ALS L BEOANY ATV EZRTF VLR T VAT Y X2k
E6HEATNVF=L o XY A AT ) X =DMBEEENRE LKL T3, ZOMR, 4
limonicus Garman and McGregor DA 2 7 A Y XA H T Y £ =D 1250 B R, 1.5FDE
JIEARL, fDOSHEINTRE 2 22N ZAHT) XKD SEVHERBEEINKTH - 7.
T, 2O ANVZH TV A ZIIEAL TR IAVFA T F I IMSIRICHTAHY/20
8,58 (Shipp and Whitfield, 1991), I 7 3IFA 27 ¥ I v 2Ioxd 5 48 M4 72D
DOWEEMNT8IE (B, 2001) LOHMENDH D, AREBTHALZ6EOLEH»T) 4=
DENT, FAHTVEZRBIIZA)ZAHT)Z=D29EOHER, 32G50EMNKE k-
7= (Table 3). ZD k3! aaxuzﬁ7ua AHUERE L L 72GA, KEBRICERHLZY
2 AN AHTYZ=DRR, REFEIZLEEBNVEZRLTE, FAITVLZDOTHI
Wvﬁuﬂﬁéa%tbﬁﬁﬁ,EWﬁd@bf§< (Table 3), AEMEEEM L L TOR
FANEETE S, FA4A 7TV XFZIOWTE, ZhETHAE, FE, &8, 2V 5V H1ilh
#i$%Z & (Ehara, 1982; VLB, 2005b;Moraes et al., 2004), [LREFRD EFGOAE (Santoso
et al., 2004) ®°, 7 FwRETHRAET S (Shibao et al., 2004) Z L BHE SN TNBEDAT,
S8, FA DTV _OEEN RS EFHlIARENBETH S.

ZkF—THTY AL, 4BEBOMEERICIFIFA 0T F I T2 R E 7.8 AR
BT5EOMENDH B (WL, 2004). KRB TE I FIFA 0T ¥ IvVICHTHHER
MBI I AN AHTVE=KDEHh 57 (Table3) Z&h5, AL T7HFIvIIWHTHEE
LTRWFEEEZ 5N

WRL7ANYHITVED, aXrHpT V=, IFI0ATVEZ, P4 ZIH TV
=3I FIFAuTFIVVIIHTAHBUSRO NS, AY I T VL=, avX T hT
VAZBZ T IVYHAMETAZ EAMICHE SN TS (BlA1X, Kajita, 1986 5 Shibao
etal., 2004) 25, IF /O ATVEZ, FA AT HT VAKX BT HFIvvHOBERS
HAFDTOMELE S, ZhoDRFIEREER CRET LI IE Y TV LS HHeH 72T
Y3 < HHARRO RN 2D W TIE, SREOARENREOIER, PiREM & Lot
BT AL MBI K BEMES L ETH 5.
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HE

BB ORFHBEE R TRET LI LEI TV L =6 (NYHTVx=, avxrh7
NVE=, IFIOATVED, $AE9ATVE=, FAHTVRZ, k5 -—THT VL

Z) BEXUAYBEEME L TRFEINTVWE I 2 A AHTYIE=D, IF3F4u7H
IV 1ERICTAHRBENEZFHEL 72, R Lt E Y TV ¥ 6D H T, F4
ATVHAZOHY-DHBREENRES RS £, 3HREEHET, 1220, 65 THD, Z
DIBIZ 7 2 AV ZH T ) EZD3IFEREDOBNEDTH o7 F/-, =kF3—THhTYx=
DHBEBESSHE I VANV AN TV E XD Eh 572, DEOERLD, F4H TV 4=
T —THA TV X 2B T IVHOKBE LTHLEEBLEEZ OGNS, AYH T )&
=, AT ATVEZ, SFIOATVED, Y4 ATV L3I FIFfarH3
7 1RSI RIS 2B 2R 5 hiz.

B

TEFH T ) FHOREC THIIN RO EBME T ORERE Y V4 — BIFEEHEY
BE, RROS L, #7)&=JHDOHME, EREICETERE W20 BERKFELEEIR
OILRRE =81, MVATBIAANRSE - B EERRHR S TR RN 7 Y - & %6
FAROL AMER L, RIGERGERMAER ST OREEG L ITELE L L 5.
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