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ABSTRACT

Compatibility of entomopathogenic nematode, Stema carpocapsae All with four recommended insdetic
fipronil, flonicamid, indoxacarb and spinetoram wstsidied. The entomopathogenic nematode was mikbdallv
tested insecticides (half of recommended field &ed) and investigated with the wax moth larvaall@@&a

mellonella) under laboratory condition. The obtaineesults cleared that the entomopathogenic neneat&l
carpocapsae All was compatible with all tested dtiséles. Ten treatments were used against Tutalatassunder
green house conditions; S. carpocapsae all (250rnl)sll alone, recommended field rate of each atisele alone,
S. carpocapsae (250 1Js/ml) All combined with balfecommended field rate of each insecticide aatemonly as
a control. The obtained results showed that spragtoalone was the most toxic insecticides againsibBoluta
followed by indoxacarb alone with the percent ohenreduction 99.3 and 80%, respectively, after tihied

treatment. S. carpocapsae All alone was the least twith the percent of mine reduction 12.9%. Tigisult
confirmed that S. carpocapsae All was not effeatginst T. absoluta.

Key word: Steinernema carpocapsa@l, fipronil, flonicamid, indoxacarb, spinetoranmé compatibility, Tuta
absoluta

INTRODUCTION

Entomopathogenic nematodes (EPNSs) in general argidered effective agents in controlling agricudiysests [1-
2]. Steinernema carpocapsa¢l, occur naturally in the environment as parsibf many insect larvae. The mass
rearing and release of these nematodes gives eqtieéf control against many insect pests in a wéthgie of crops.
The first time of their efficacy as a biologicalntml agent was discovered in the United StateAroérica in the
thirties of past century [3]. Once released, enfoativogenic nematodes seek out their insect hoftist that, the
entomopathogenic nematodes penetrate the inseciectitrough body openings and release symbiotitdve that
multiply and rapidly kill the insect. Subsequengytomopathogenic nematodes feed upon the hoshatde into
adults, which mate and produce the next generafiba.life cycle is completed within a few weeks dmohdreds of
thousands of entomopathogenic nematodes emergaralsof new hosts.

The tomato leafmineifuta absolutgMeyrick) (Lepidoptera, Gelechiidae) is consideoed of the most deleterious
pests on tomato in South America [4]. In Egypttit@ato leafminer is first recorded in Marsa Mtrg@bvernorate
in 2009 and by 2010 it had reached Giza, coming esthblished in all Governorates of Egypt [5]. Tedmplants
can be infested from seedlings to mature plantabsolutareduces yield and fruit quality, causing up to %0gield
losses in severely infested tomato crops. The &@ffswess of entomopathogenic nematodes agdinabsolutais
poorly documented. In addition, the entomopathagemematodesSteinernema carpocapsa&. feltiae and
Heterorhabditis bacteriophorhave proved to be capable of infecting late lamvstars ofT. absoluta
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Chemical control has been the main control ageet wsgainstT. absolutasince it was discovered in South
America. Chemical control using synthetic insedid is the primary method to manage the pestt Ihaisi serious
side effects, including the high costs of insedtgiside effects on natural enemy enemies [6]ctitsde residues in
tomato fruits [7] and building up of insecticidesigance.

The aim of this work is investigate of the posdipilof mixing of entomopathogenic nemato&einernema
carpocapsaeAll and some insecticides. Also, comparison ofoemipathogenic nematode alone as a biocontrol
agent inT. absolutacontrol and/or use it in combination with someeiticides to reduce the side effects of
synthetic insecticides

MATERIALSAND METHODS

I nsect

This experiment was carried out under green howswliton in Central Laboratory for Agriculture Clate,
Agricultural Research Center, Dokki, Giza, Egypbniatoes seeds, Newcastle Varity were sown in segthays
consisting of 120 small holes, filled with composfiter three weeks, the seedlings were transfemeal the
greenhouse soil. This experiment was designedais giea (6 x 7 m). The tomato leaf mindigta absolutavere
invaded the plants naturally.

Entomopathogenic nematodes (EPNSs)

The entomopathogenic nemato&einernema carpocapsadl (nematoda: Steinernematidae) was imported from
Kiel University, Germany. These nematodes were tamiad in the laboratory 26 + 2 onGalleria mellonella
larvae as described by Woodering and Kaya (1988)Bje greater wax mothGalleria mellonella (L.)
(Lepidoptera: Pyralidaejulture was maintained with a methodology adaptedbtky, et al (1964)[9] using an
artificial diet modified by Metwallyet al. (2012)[10].

Chemicals

1- Fipronil (Fipris 5% SC), produced by Anhui HuagiChemical industry Co. China. Fipronil a membgthe

phenyl pyrazole class of pesticides, which areqipaily chemicals with a herbicidal effect. Fiprphiowever, acts
as an insecticide with contact and stomach ackgonil is an extremely active molecule and isoéept disruptor
of the insect central nervous system via the (-abnityric acid (GABA) regulated chloride channel.spite the fact
that the GABA channel is important in nerve trarssiun in both vertebrate and invertebrate aninsaisl, that
fipronil does bind to the GABA receptor in vertetes the binding is ‘less tight” which offers a deg of
selectivity. The recommended field rate is 80 rdidfan (4200 )

2- Flonicamid (Teppeki 50% WD), produced by ISK &@nce Europe. Flonicamid belongs to a new cléss o
chemistry called pyridinecarboxamide. The modeaifoa has not been known, but it is different frath major
insecticide classes. Flonicamid controls targettpéy contact and ingestion provoking rapid aneéversible
feeding cessation. The recommended field rate g/@@dan (4200 f)

3- Indoxacarb (Avaunt 15% EC), produced by Du PDBet Nemours. Indoxacarb belong to a new class of
insecticides called oxadiazine and it works as diusno channel blocker. The recommended field ratd(8
mi/feddan (4200 R)

4- Spinetoram (Redianet 24%), produced by Dow Agjeree, England. The commercial product is a méxtoir
chemically modified spinosyn J and spinosyn L. Bathmpounds are derived from the soil Actinomycete,
Saccharopolyspora spinos8pinetoram effects on target insects are comgistgh the activation of the nicotinic
acetylcholine receptor, but at a different sitenthéotine or the neonicotinoids. Spinetoram al§ects GABA (-
aminobutyric acid) receptors, but their role in theerall activity is unclear. The recommended fiedtle is 100
mi/feddan (4200 R)

Bioassay

Steinernema carpocapsad suspension was maxed with all tested inseotisidnd treated of the greater wax moth
larvae, Galleria mellonella(1 ml of nematode infective juveniles (1Js) suspen that contain 500 1Js/ml were
mixed with 1 ml of recommended field concentrat@fneach tested insecticides) evenly distributedh aitpipette
over a piece of filter paper and placed inside 9 diameter Petri dishes. The final concentration of
entomopathogenic nematode is 250 1Js/ ml. Eaclintezd has three replicates and other three repficaitated
with water as a control. Four individuals of thetlanstar larvae os. mellonellawere placed in Petri dish in each
replicate. Efficacy was evaluated by counting dizadae every 24 hours. Cadavers of dead insects placed in
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white traps [11]. The results showed that the epfmthogenic nematod8, carpocapsadll was not effective in
all treatments.

Ten treatments were designed, suspensioB. afarpocapsadll (250 IJs/ml) aloneS. carpocapsae(250 1Js/ml)
combined with half of recommended field rate ofdipil, S. carpocapsadll (250 13s/ml) combined with half of
recommended field rate of flonicamifl, carpocapsaeAll (250 13s/ml) combined with half of recommendield
rate of indoxacarbS. carpocapsaeAll (250 13s/ml) combined with half of recommendgéeld rate of spinetoram,
fipronil with the recommended field rate, flonicamivith the recommended field rate, indoxacarb wiitle
recommended field rate, spinetoram with the reconuwed field rate and water only as a control. Eaehtinent
has three replicates (6x7 m). Other three replcatere used as a control (treated with water).tPlamre fertilized
and all agriculture practices carried out. All glovere treated by tested insecticides three tintk care week
interval. A ten-litre knapsack sprayer was useihsecticides treatment.

The numbers of mines per 10 leaflets were counfent and before seven days of the application dad, dhe
percent of mine reduction calculated by the origmanber of mine — the new number of mine / thgiodl number
of mine x 100.

Statistical analysis

Data were subjected to the analysis of variandgA#¢OVA) via Randomized Complete Block Design (RQB(F.
test) and analysis of variance (one ways classificaANOVA) followed by a least significant diffemee (LSD) at
5% (Costat Statistical Software, 1990)[12].

RESULTSAND DISCUSSION

The obtained data in Table 1 are show that afterfitist treatment, the numbers of mines per 10dsdwTuta
absolutareduced sharply in spinetoram application to 2bvpared with 40.7 of mines per 10 leaflets before
treatment. The percentage of mines reduction i4949.Statistical analysis shows that there are figmit
differences between all treatments. Spinetorameaisithe most toxic insecticides after the fireatment followed

by the mixture of entomopathogenic nemat&deinernema carpocapsa#l and the half recommended field rate of
spinetoram.

Tablel. Effect of entomopathogenic nematode, Steinernema carpocapsae All alone and in combination with some insecticides on tomato
leafminer, T. absoluta under green house conditions

Mr?]?nnel\/li'om Meqn No. of _Mean No. of Megn No. of
_ Tes_te_d leaflets mine / 10 Perce_nt of mine / 10 leaflets Perce_nt of mine / 10 Perce_nt of
insecticides before leaflets after ¥ reduction % after 2¢ reduction % leaflets after 8 reduction %
treatment treatment treatment
treatment

All+ Fipronil 37.7+29 343+1%5 9.1 30.3+05 19.6 26.3+25 29.5
All+ Flonicamid 39.3+x25 35.3+ 25 10.2 327+15 16.8 29.3+2% 25.4
All + Indoxacarb 39.3+15 33.3+25 15.3 30.0+2%5 23.7 26.3+4.2 33.1
All + Spinetoram 39.3+3.2 26.0+4.6 33.8 18.0+29 54.2 16.3+15% 58.5
All 41.0+2.6 36.7+20 10.5 33.7+12 17.8 35.7+452 12.9
Fipronil 40.7+25 30.7 £ 2"1 24.6 240+4% 41.1 147+38 63.9
Flonicamid 40.0+3.6 34.0+F0 15 26.0 + 3.6 35.0 23.3+15% 41.8
Indoxacarb 40.0+2.0 31.7+2%21 20.8 14.7+35 63.3 8.0+2.0 80.0
Spinetoram 40.7 +35 20721 49.1 6.3+15 84.5 0.3+05 99.3
Control 40.0+3.0 437+ 25 43.0+3.8 453+3.8 ---
F — values 1878 4517 61.7"
LSD 5% 4.2 4.7 4.9

After the second treatment the number of mine eteaflets is reduced to 6.3 mines / 10 leafletsgmetoram
application, with the reduction percent 84.5% fodal by indoxacarb treatment (63.3%). The numbersioés per
10 leaflets is reduced to 33.7 in the plots tre@gdntomopathogenic nematoBecarpocapsadll alone compared
with 36.7 mines per 10 leaflets after the first laggtion with the percent of reduction reached @t8%. The
mixture of entomopathogenic nematofle carpocapsaé\ll and the half recommended field rate of spinator
reduced the mines per 10 leaflets to 18 after ¢loersd application compared with 39.3 mine pereldléts before
the first application. The statistical analysiswhdhat there is a significant difference betweggnetoram and other
treatments. After the third application the leafi@hes approximately not found in spinetoram agion and the
percent of mines reduction reached to 99.3%, wimnleentomopathogenic nemato@® carpocapsaell only
treatment the numbers of mines per 10 leaflets 3&& with 12.9% reduction compared to before thet fi
application.

313
Scholar Research Library



Al-kazafy H. Sabry et al Der Pharmacia Lettre, 2016, 8 (13):311-315

120 W Aafter 1st
Lreatment
After 2nd
treatment

100 m After 3rc

treatment

Perecent of lefmine reduction

o T T T T T T T .I].
2

X &
&~

oy LY

-Q - <<‘\Q
S & a - reatments '

=& ;(\‘3 & e < & S

g
gs_\

Fig.l. Effect of enromopathogenic nematodes alon or in combination of some
mireclticides aguinst Tuia absoluia

The obtained results in Table 1 and Figure 1 shotheadl the percentage of leaflets mines reducedpbham
spinetoram application followed by indoxacarb. Bsaincreased after the first application to 49.d 20.8% in
spinetoram and indoxacarb, respectively. Aftersbeond and third application it was reached at 84c63.3; and
99.3 and 80%, respectively. When the entomopattiogeematodeS. carpocapsadll was used alone again$t
absolutainfestation the numbers of leaflets mines slighkitbgreased. The percentages of leaflets minestieduna

the first, second and third application were 1015,.8 and 12.9%, respectively. This means that the
entomopathogenic nemato@& carpocapsadll was not effective against. absoluta This may be due to the
susceptibility of S. carpocapsacll to some a biotic factor such as drought, lighty radiation and high
temperature. Also, the presence of Thabsolutadarvae in tunnels reduces the effectivenesS.afarpocapsadll.
When the entomopathogenic nemat&earpocapsadll was mixed with half recommended field rate dftasted
insecticides, the efficacy of these mixtures weskgifective against. absolutainfestation. The maximum efficacy
was in the mixture o8. carpocapsaAll and spinetoram after the third application. Tgercentge of reduction was
58.5%. These results were consistent with Mahmedwad. 2016[13]. The authors found th&t carpocapsagll was

not effective under greenhouse condition whenmloimed with any insecticides at concentration d®0Is/25 ml.
Shapiro-llanet al. (2006)[14] found that foliar applications have bdess successful than soil applications due to
nematode susceptibility to desiccation and UV. birland Kakavalci (2016)[15] cleared that entomopathogenic
nematodes were effective agaifist absolutalarvae outside the tomato leaves not in side. Vambe et al.
(2016)[16] stated thab. carpocapsadll was effective against. absolutalarvae under laboratory conditions. On
the other hand, Batalla-Carregaial (2010)[17] found that in the pot experiments émtomopathogenic nematode
(1,000 1Js/ ml) treatment reduced insect infestatibtomato plants by 87-95%. The authors dematestrénat the
suitability of entomopathogenic nematodes for adlitrg T. absoluta.G6zel and Kasap (2015)[18] cleared that
entomopathogenic nematode (50 IJ$)coan be effective candidates in control of tormle&fminer, T. absoluta,
under field conditions by using more than type bése biological agents into the absolutamanagement
programme. The authors concluded that entomopatihogematodes were able to seek out and irffeetbsoluta
larvae whether inside or outside of the tomato. ldafmentioned in Table (1) spinetoram was the rtest against

T. absolutdarvae. This may be due to the systemic efficacyHis insecticide. So, it can be reached at theakin
leaf tunnel. Ragaei et al. (2013)[19] found thaigler laboratory condition the larval mortality girsetoram against
T. absolutavas 80%.

Finally, the obtained results confirmed that entpatbogenic nematod8. carpocapsaé\ll was not effective
againsfT. absolutdarvae under greenhouse condition. Using of entatimmenic nematod®. carpocapsadll in
combination with the half recommendation rate aheadinsecticides was moderately effective when inisimed
with spinetoram after the third application. Thegeat of infestation reduction reached at 58.5%.
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