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¥ E [BM] NESERFERELANIERIRRBEFL Bradysia odoriphaga BFEFARR , FERFEREL
BERBERFRERBIBRAR-—FERRR [FHE] AMRENE T 7000k Rokk ok 2 BB, 40%
BB IHA 4.5% = X EHFE I B B RFERL R Heterorhabdits bacteriophora Taishan strain HO6 f 3.

Steinernema carpocapsae strain SF-SN # All RRFERBRENEE , REFBILERBEH ERRKEREL R
BRI 3 R BVERAMR. [(ER] SHERFE (SEW 2.00. 040, 0.20 M 0.10 ug-mL* ) Ft
i (25.00, 5.00, 2.50 #11.25 ug-mL* ) 3 H. bacteriophora H06 # S. carpocapsae All B9 1FELE E &0 |
3MARLBEIE (8.00ugmL? )N 3 MALBHHRAXRHEES TR , FTRKRENSIEEX 3 MARLR
WEBRERFELEEER. SHANSES5 3 RREARESELEEE , FENETERAL S TFLARRRAF
BRI, 25)5 3d ,SF-SN 5E5E#( 8.00 pg-mL1 ), Mt Hmk( 25.00 pg-mL ! YA EREEHB( 2.00 ug-mL1)
BEMNEIESE , 23 EARBFIRSPM 34.20%, 21.18%. 54.99% , AT BHAMMLRE 3 FHFIE
ANBR, [£] HifLBd  SF-SN RRELRRBFIBKESHAEERRRET.
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Evaluation of the effects of infection by different entomopathogenic
nematodes and chemical pesticides on Bradysia odoriphaga
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CAO Guang-Ping? SUN Rui-Hong*™*
(1. Shandong Institute of Pomology, Taian 271000, China; 2. Shandong Seed Group CO. LTD, Jinan 250100, China)

Abstract [Objectives] To increase the effectiveness of controlling Bradysia odoriphaga with entomopathogens nematodes,
and to screen pesticides as synergists for entomopathogens nematodes. [Methods] The survival rate and infectivity of three
entomopathogenic nematodes (Heterorhabdits bacteriophora Taishan strain H06, Steinernema carpocapsae strain SF-SN and
All) was tested after dipping them in three kinds of commonly used pesticides (70% imidacloprid wettable granule agent, 40%
chlorpyrifos emulsifying concentrate and 4.5% beta-cypermethrin emulsifying concentrate). Impacts on on 3nd instar larvae of
Bradysia odoriphaga of treatment with different combinations of the nematodes and low concentrations of pesticides were
determined. [Results] Beta-cypermethrin (2.00, 0.40. 0.20 and 0.10 pg-mL*) and imidacloprid (25.00, 5.00. 2.50 and 1.25

ug-mL1), had no effect on the survival of the nematodes. The lethality of a concentration of 8.00 pg-mL™? chlorpyrifos
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emulsifying concentrate to all three nematodes at was significantly higher than that of the control, and mortality of the three

nematode species was significantly different when treated with different concentrations of chlorpyrifos emulsifying

concentrate. After 3 d, mortality of B. odoriphaga treated with a combination of low concentration chlorpyrifos (8.00 pg-mL™?),

imidacloprid (25.00 pug-mL™) and beta-cypermethrin (2.00 pug-mL™) with SF-SN was higher than when treated with any one

pesticide alone; lethality being improved by 34.20%, 21.18%, and 54.99% respectively. The mortality of B. odoriphaga treated

with the SF-SN-insecticide combination was higher than that of those treated with the other combination. [Conclution] The

combination of SF-SN with the three kinds of insecticides appears an effective way of controlling B. odoriphaga.

Key words entomopathogens nematodes, chemical pesticides, Bradysia odoriphaga, combination

JRARE I Bradysia odoriphaga 2@ EIEX
MEEER (#HHFXMKRIR , 1990 ), HHR
(BHEE ) FTEFETEXRST HEBREA
BEMERTEE, ZRELILBEMBFRE 4~
6, HREB™E , A BREERBHENHRIE
BEABE3I~4cm XREEKRIEBE &, MAFX
ERE, ERPHERRED  BREERHES
EENERKEE BENMKFERERETEX( X
BRESF ,2012) BEl, £~ LBAMMMLER
BRIRE , BEAFHRBE, Rk E I8 Et
TER LZERATYEATETREX MM
R MACSREKSAEASHREE~ER
it | ERRIEEEMEME (#HFFF | 2004 )

B H% R4 H ( Entomopathogenic nematodes |

EPNs ) R—XRZITHFEERENLER |, L 3 BER
RHRBRERSFANERA ORI TRER
AFEERN BRETHREAR SHEER
BHNEEEFESE  SHERBHBERET (KP
HE 2004 ) BHEI, 2KEH 40 NEREHRE
MAAERBERLBAER MRLEFNL

BmRIEEER (ABEF 1999 EBFE

2001 ) EfLERBFELE , BERERERERR

MR EEBTRRE ( Georgis and Gaugler , 1991 ;

Klein , 1993 } NRBX—BRKI , FERBERL
BERERFECERBIBAR - NMEMR

B, AE-LEHXMRPREEE. TEFRSE
(2012 ) FIEKRE U B 5 Steinernema
longicaudum X-7 R BERABAEREESH 2 18
HhAE RERRAERE. REMRS Steinernema
longicaudum X-7 &HERLEME L MBS A
Holotrichia ovata 3 #& 41 R , "I KN MMM ( K
HIESE |, 2006 ) ERLZF (2007 ) RANEBH
1% Hf K4k R Steinernema carpocapsae All R E
BXE, LAMBRAMBMABBIAHER
Rhabdoscelus lineaticollis B8 & 4£ F 3 5 & A
B AL , AR TERFIEBICZREF S
TRMANERRFERLRREAX EHWER R
RN BEEXRI-ITSREAERATHAE,

1 MEERZE
11 #iXEd. EhmEZS

1E IR AR E I Bradysia odoriphaga : MILZR
ZREFHRESH R EERAEAF 3RGFHTIE
I ; KR %) R Galleria mellonella : ER A T4
7, ATERFERLEANT &, ERBERLR

Heterorhabdits bacteriophora Taishan strain H06

( %R HO6 ) KB 1EESRK = f KIEIREA S

JE, Steinernema carpocapsae SF-SN @& ( B
SF-SN ), Steinernema carpocapsae All @3 ( f&
MAI) B REEBEMRAMREE,
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7000t Rk 5 BBALT  FE A REF
A0%EREIE WL KREYNDZERATE
= AS%EMERMBEIL S IIHAXBEKRE
ERATEF”, SBEDE (2004 ) BRERASE
(2006 ) HYFRZE4E R | fF L3R 3 FhR BN AELH
LCso ( f&J#F LC ) B NEMIKRE , EUHEMKRE
FBESAARMEKFERS S, 105/ 2015 (&
¥ 1/5 LC, 1/10 LC # 1/20 LC); Enntt ik J
25.00,5.00,2.50 # 1.25 ug-mL* FFEE A 8.00.
1.60,0.80 #10.40 ug-mL* B3R EHFHE 7 2.00,
0.40, 0.20 %1 0.10 ug-mL L,

13 LRy NE

FAZABAF IR L RFHEER 1000 US-mL?,
BA1: 100 B9 tE Bl BN A 1.2 SR BB R E 203K
HORE , BMERIRES , URIBKE
FINERRZTHREZANER, £ (251 ) CH
ZHUHTHE 240, EHBETENCERIRE
0.1 mL BERPLBNEIHRE , TERFF
R, BTN & BH KM AR E T BIE%E A
SRAEE 10% , T 4k 8N TE % 25X & BB F
LR,

SBIHLNE (199 ) HMEERFERL RN
HRIWRRIFRAE (1) T : SHBEBERSEH ,
TES WHRERE (2 ) LHIE : HHEEH
AT AFIREERSIREEMRMBLEED X
HRALRNSRNIFFERE (3 )FZHFEMm
ENBER—#  BEEHTERB LTS &
LEBY S BE BRE AR R FS R R RR

1.4 FHESHMERMENE

WHF I, L&HE (200 F/H ) H sk
B, &4 (200 %/R) EHFIRELEFEA

BB, ARMBACHMHIRNM 3 MAFIBFIK LC, 1/5
LC. 1/10LC 1 1/20 LC AR K, FXAEFL
R IR MZEZ 4 2007 ) BIEEER 9cm
A9 3R 38 4% 7 I AR AR R 5K R IEIE 4K, A 20 3K 3
RAEEMESERZR , DB MSLER 1.5
mL, ETEBE (22+1) °C, JEE ( 60+10 ) %k
EFREN, BABEE 3R, TAERFE 3d, 5d
A NEERRRE , FHFCZRET ,ITER
CTEAREFXTE,

1.5 HiEoHh

HEHEA DPS RUHRTEITS2N , FTE
WE2REZHFEZD MG , A Duncan’s iEWME
ERHTLERRNEREFHENE,

By b3 A 30 I M 4 B B {0 25 3T
EENREERAERE (KPEZE,2006; £F
RE , 2012)o M=[Mn+ M(1 - MN)] ; Me=
MxN ; ¥2= (Mni - Mg)2/Me , AR | M, Me 7 5l
RTIEEEZAFNEANBEAERNBER
HERHBEH MvH M 25 AL EREZEF
B BERRARERARERETE ; My IER
EZXHFEANMAERNEMRREFETE ;
N Rt BREB.

LBEERAFEARREERFXEMN YN
RIER Y 42<3.84(df=1 F P=0.05)8t,
ERAMABRERFEARANMEMER
( Additivity ), IR fRBEFRABHNE DM
BRFEONLSAMAEL ;H 22384 df=1 M P
=0.05) & Mni<Me Bt , ERFAFRBRAFRE
ARIARNERER ( Antagonism ), BIFEFIR R
HFEAGHNEIASETERFEINEN ;
% »2>384(df=1 M P=0.05)% Mu>Meht,
ERFAMNMAERFERRIANEREAR
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( Synergism ), BIW TR BRE FBABWE DA
EBNEERFEHLNEMN (EEFRSE, 2012 )

2 HBRE5HH
21 FHFIFBEHRELREERZI

SR AR, EXBNSREEHELR
ELRE 3 BRMRALE 24 h RELXT , EiR
BIRERN 3 fRRHIXHid% RIgFTLHIEHE
A, RAETARENECHAR , BRTERGET
3% , HEEHFRERK , LRIETEEZRE
K. HFBRXENLR SF-SN RRBIEERES ,
FETEN 2.63% , s RERBEIRZ |, BRI
LAZER,

3MmARLBNTRAAGHNMAMBEESR., B
SE4# 8.00 pg-mL-L A ALt Rtk 25.00 pg-mLt 23 B4k
B SF-SN 5|iEMIETEREES T All M HO6, T
SHARRRELE 3 MREBRTCEERTE
E EERESIENECERAMAANE. £
3mRLASP SF-SN mAMAMZTE , Al @R
NEFENSUERBEMAMRE H6 MR
o Akt R B T 2 14 B o
22 S 5RAFIXEEMZEER
221 BRBSKAEAMNEENBEER &
2 RREY BB ALEES  BEHTIRE
BRAKBIAMREZ TR, 255 3 d, &85 LC
(EE578.00ug-mL?t) BALENIEHEIETR
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EESTHMHEAMRECE , HESJ, FiEL
EHIEEIET RIS H06 F SF-SN 5 LCEA
WETCEXEZES TS 1/20LC ( 0.40 ug-mL?t ) 5B
AWRETE {85 1/5LC (1.60 uyg-mL?t) B
MATEERFEE. TRIRESREES 5%
BEANRENE (Dv) EEXBRRASRES
F (D) 58%A (Dy) HHERS. BXE
7515 HO6, SF-SN 1 All )R A Lk B &R E 257
ERASSLHREANRERRRS 10.19%~
166.27%, 12.24%~154.51%F1 14.28%~163.47% ,
R HMAMSIERER ; HP LC 5 AlLEAX
EHMIETRIET 14.28% , HEAMREET
100% , &F 5 H06 F SF-SN ERAKIPEM. LC
S5 3 RREFEAXEBENRIERRER
HIER MEFNES 3 RRLTEANBIEXN
RHE%ER,

222 WMaMS5Z&RBRAMEBNREER =
3URKRY , EERE &, WAMEALE
EE  EEORTRERFTREREMEX, 2
JE3dM5d, HOe F All L5 LC ( 25.00
pug-mLt ) EAMEERREZS THERER
AR, SF-SN St Bmi R FA Xt 3E 85 /9 By 3%
BT H06. All, 255 5d , TREIRE M Rk 5 5
543 BRAMNRRME (D) Lotk Rk f
(D), SHEH (Dn)FHERS. RMSD
515 HO6, SF-SN H All EA L A BIER R
P HIRE 6.23%~128.67%, 10.28%~75.65% F
6.22%~125.00 % , B MER.

223 BHEFREELRRAXMEENBEER
RALERRHA LRD 5 LC(2.00 ug-mL?)
BANBERREESTREANEBREANNK
R B SFSN EEMERFBEENEAXNEHEY

BEMEST H06, All, A5 5d, SRER
RESRESLZERANRANREHRAES
“EBRRANBR. SRERFHESD 55 Ho6,
SF-SN # AIBARHBERRIEFELAN
& 21.32%~100.08% ., 23.59%~68.73%
21.32%~107.13% ,H A 1/20 LC( 0.10 pg-mL1)
5 Ho6. All SEAXIEEMNBIERRE N B RIE
. MEMTESSLRERNBIEEREN R HE
¥R

3 Wig

ERmRL RN R ELER BT 6w 24
HTRE EBRWNERLLHREHZ2EAKE
KE(EEEFSE, 2012 ) AWESH |3 FHRE
FINBRERGTTUHEER , MERFEERR
K. BEFREZFINFE R RKERLRHRFERR
FEZR  HPMEAMN 3 HLHEEE 5N
FEBEARZ. B , TRL%EX T RZ
HMEEEER , HP SF-SN RRX 3 #2557
MMAMRE Al RRNBERENSRERS
BT 29 M 4R58 , HO6 &R 3R I X Itk SR Mk i 25 14 58 .
SMREES B S IMRAFEARHRARR
EFHERANBRAES , HPLRER R
LC M 2ERAEHRIAMMER , 5 1/10 LC M
1/20 LC FIER AN RIIEHMAER, B SU#
W AEFENCERBHNETHTERFRLR
REEE, HRERERANENERNEBEEH —
S,

—EMREIN REFNESRRFERLRERE
AR, —HFEABREERNE RO EHED | F
FLREBA ;5 —FHTH 82257 R B Ry =
BHE  BELENE , ZHEN, FHRERN
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EWEWEE MK EHRE HE5E ( Koppenh and
Kaya , 1998 ) ; it AJ BE 2K & 5% R R B #7
ERRENENNEL , EEBRYIWM CO2. 2
WYEES  SEXNXEYHRMEHBRAR N
( Koppenh et al. , 2000 ; Triggiani and Poinar ,
1976 ) 3 FRBFNELREAFEKIEHEET
RIS LREREFTX,
MEXNTERRLBETERBEHRR
FEANIEEBRERESR. £ 3 ML R
H SF-SN mR 5 3 MREAFRANEBBIER
RET H6. All ERBHAEARR. Hit
SF-SN mRARAENMRERR H—FHRAER
B &4 T 5 LR R BFE A EBAIBAR R,
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