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Abstract

Effect of imidacloprid and entomopathogenic nematodes, Heterorhabditis bacteriophora and

Steinernema carpocapsae on the rose sawfly, Arge ochropus (Hym. : Argidae)

Hadi Sheykhnejad

In this study, the lethal effects of imidacloprid and pathogensities of Heterorhabditis
bacteriophora and Steinernema carpocapsae were determined on rose sawfly larvae, Arge
ochropus in laboratory conditions (25+29C, 70+10% R.H. and 16 light: 8 dark hours). The
concomitant uses of sublethal doses of imidacloprid with different concentrations of both
nematodes on this pest were also investigated. Based on bioassay tests, the amount of LCy, LCys,
LCz, LCso and LCys for S. carpocapsae were 5, 9, 11, 21 and 46 and for H. bacteriophora were
equal to 3, 8, 11, 32 and 130 nematodes per larvae. Also, the LDsq and LDs, values for imidacloprid
were estimated as 5.65 and 9.63 ppm, respectively. Fifth instar larvae of A. ochropus showed high
susceptibility to imidacloprid and entomopathogenic nematodes and the percentages of mortality
was increased with increasing of dose of imidacloprid and nematodes. Based on the LC; values for
each nematode, it can be concluded that the S. carpocapsae is higher virulence than H.
bacteriophora. Combination of nematodes and imidacloprid increased efficacy and mortality than
when they used alone against A. ochropus. Synergistic and additive affects in rose sawfly mortality
were recorded in combination of two agents. So that, mortalities of larvae treated with LDs, of
imidacloprid and LCss of H. bacteriophora and S. carpocapsae were 39, 55 and 58%,
respectively, while, the combination of imidacloprid with nematodes increased mortality by 88%
and 98%, respectively. No antagonistic effects were observed in combination of imidacloprid with
nematodes in this investigation. The effects of these nematodes were also evaluated on immune
cellular response and their combination with imidacloprid on some biochemical parameters and
energy reserves of this pest. As concentrations of imidacloprid and entomopathogenic nematods
increase, the lipid, crbohydrate and glycogen contents in the treated larvae with imidacloprid, H.
bacteriophora and S. carpocapsae and their combination with imidacloprid decreased. The results
of cellular reactions of rose sawflye larvae to these nematodes showed strong immune responses
against H. bacteriophora, while these reactions weaked for S. carpocapsae. So, this is one of the
reasons for less synergistic combination of H. bacteriophora with imidacloprid. Therefore, it can
be concluding that S. carpocapsae has more ability to overcome the host defense system.

Key words: Entomopathogenic nematodes, Imidacloprid, Immune response, Rose sawfly,
Synergism
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[Talebi etal., 2011] s s acie slapacslSls, o 59, Lok Sl Crized g 00,41
Oy 35 5lows sl Lod — Y-
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595 slarbyme 59, S pmiie 5 o yie Sl L oad el ol 5 e ooyl oSS [VYAY (saes]
Joe b JolS5 53 36 cyes oo (1S wspsl 2l e eiis Jolb Sl oy, laogiles il Lzl azsls
[Lacey and Kaya, s oo olie qrm o & y2mn 53,030 50 5 (Safslodre o Seislonind 6518, (ormbod
Musca autumnalis De X b o),lw !, Paraiotonchium autumnale Nickle sgls g455 .2007]
Sla nKa Jld, sl s oo alS |y Ko Come sgiled nl ol 0 03, 4y K el o8 bl s Geer
,» Beddingia siricidicola Bedding sgiles wigh oo jpo o 2 wSe iz 4S5 5k 4 Bl yuxs 034l
L ol Comez 4zl 10 g 03le oo puie |) 33 e 8 1, Sirex noctilio Fabricius s> g5 Wyl
sogla WYY o 0 eal pbol adllae o (WWAr (g e 1 B 4) weo e hels
e ML J>le 5o ol ,les eels Steinernema carpocapsae 4 Heterorhabdtis bacteriophora 5 L.,
sas sli Phthorimaea operculella Zeller < yoe o So5eden S Jalse oloie 4 g ool o) s
S el a5 el ol Slie 5l slasgile Slaogas 51 SO [WYN) () )Kes g SE ] col

g sl p RS (gomins 4 aVld 05,00 laogiled (pl (Jle jobo 4yl wal 1) (6,5 e 5 65 K5 slo S5

Y. Nematoda
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DIYAY saes! g Sledol pas 51 Ji5 ] 05 oo

oolgils 9o 4y laie 5l sboogiles sloaiss Lol wites las b LLs) s bogiles ) 455 T sga>
[Rechcigl and siivs bl 5 les sleogles opiege 5 Heterorhabditidae o Steinernematidae
g golatdl &l b Sl jo g lews el Juwgon 4 3455 5,k 5l sl oo aogiles ! Rechceigl, 2000]
sa ok slml Gear golete slaJlo (5,15 slros,gld 50 4 wiilgi oo J S 5 Jslse ! [PoINar, 1990]
250 (ol pyen 4 S Can) bazme slp S Wy 5 Gl 0y98 caame (Sogll ol S
@ byl b sas cel a5 Llse S0 51 [Ehlers and Hokkanen, 1996] w . 1,8 solitwl 5,50 solais
Sn 53 Olisee (RS QU1 gy (Sl 4l lyiicn S B oolil 3590 Suselse S8 Jalse e
33 Conglite pas 5 5lw 039)] Cerols Lais U ,Lsl o (5, 56l ¢ egran ol slalasme 13 5,9, el (oS
5 Sy Sladasme wgles slaaisS 251 S o Jolse sl wiilon 0y pb 1) Lame 15 0091 555 o 5 Oljee
SrS L o cal ol Sl gl gy b ljee aiels odle &y im0 ez (S5 ln |y osboye
Ba é slapliee 2 ool shte S o5Sh iz se w5 8 5l cod Bue b Sldgzge Cool (Sae aogiled
ade YU LI 5l asle Olis 5 e slasgileas gLl 5l S [Koppenhofer, 2007] ¢l sais saaline
393 Olyee 9 09 Dhjee 53,5 Ty & 3B LSl (nloload G 2T STL )5l 5 51 St can
by S Ol [ SFolem Jelie () Slasiie (Soj lagty, Gl 5l g 005 0pl ey 4 |,
Lyls a4 Joom Codgamme o Bl 0,50 (4090 olisS @y ylg5 o dlax o1 51 a5 wijls 55 culre )5 ke sloogiles
O e T 5 s glasie ples (i lisle j5 4 wad Culis 9 D)l g Cash) a4 LS ae
plosl Sl b [VFAY s0anl 5 leiolys 31 U5 4l oy 66 1y alomss sl iSedl b anglio 55 loogile
2,5 JrpsS lp ol 5 e sleogiles 51 o1 ,o a5 [Koppenhofer et al., 2008] ) SKan ¢ ,3505055 oo

oas slp See sl Jele olgie 4 S, scarabaei Stock and Koppenhofer saigs wus solaiwl i, oubuw

258 52 E8F B p )y 350 s bogiled Koo slaaiss alisilem S5 0D (Brme Aty b 05 Core
5008 Gimbeyl 5 len leogiles o5,k il Popillia japonica Newman ale> | cél iz g9, 5 opl3

oaisS S Syiglee Jelse (6,500 saddllae o [Gaugler, 2002] ol oo plnil slive Slallas 5 e
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s H. bacteriophora S. glaseri Steiner slasgile ol o ;0 g 485 18wy 3,90 dida, dubus o,
losds pyoms 6l (orilie (230l Glyieds (g co 9 009 aunlie BB olers pgen b S. kushidia Mamiya
S. scarabaei 4 H. bacteriophora «s5 skosiles )5 e [Koppenhofer et al., 2000] sges oslazu!
3 6Vl @l len I S. sCarabael caisS 5 <d,5 1,3 amlic 3,0 5 4ty i slop S Sl g5 90 ade
[Cappaert and Koppenhaofer, ols olas ads, owiw 0,5 slag,¥ 1015 650 jlas jo 55 j0 5 0ls ylias 095

2003]
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5,85 5,155 Aplectana kraussei Steiner ob b 1, olis sl low ssilas sl VAYY Lo o sl

OY gy e 5l 8 @) o5 (5,050 Steinernema o6 b o bgs |, aig8 o0l VATV Jlo jo Lelulgls

[Glaser and Fox, 1930] uis o, P. japonica ol5 Suwgw slag,Y (55, o5les cpl ol lew

Wils i bl Soigdsm J5S slaasly jo )ls slees,glb Oiso @ oS Slio 5l sleogles

oolgils .aws Heterorhabditidae 4 Steinernematidae oolgls g0 Jols a5 Rabditida awl, 4 sl
oolgils [Travassos,1927] <l 45 #0 4 Steinernema Travassos ..> JLs Steinernematidae
[Poinar, 1975] aub o 455 VF lls a5 Heterorhabditis Poinar ..> J.Ls Heterorhabditidae
ply o i VAAF Jlo o 0w o Jes iba] 6o )5l Glaie 4 canb o colgls g3 ya slaaseS
[Nguyen and Smart, o 4élsl Steinernematidae oolsls- 4, Neosteinernema Nguyen and Smart

1984]

g3 WWAY Jlo 5o [VYYA cs g p]os 512000 Jlo 5l olpl o Ol 5 las sbogles cw)p g ol

LIYAY () en o Blasless] o 3,155 o5k 9 oles bl oS> 5l Steinernematidae oolgils 51 4iss
51 a5 Polyphylla olivieri Laporte ac,, abw 6,5 calise i slag,¥Y (3, olps bl o glasdlas b
B glols 5 gilolas Olis 5l slaogle 51 aiss ¥ 5l alax A oy ool (5,5laes iz bl

[Karimi and Kharazi, 2007]
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