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Abstract
Introduction: The aim of this study was to collect and identify entomopathogenic
nematodes native to Iran and to evaluate their pathogenicity on honeycomb moth larvae
(Galleria mellonella). Materials and Methods: Thirteen isolates of entomopathogenic
nematodes were collected from different provinces of Iran and identified based on
morphological characters. The percentage mortality of G. mellonella larvae infected with
these isolates at 25 £ 1 and 32 + 1 °C was determined in a one-to-one assay, and the ability
of the isolates to find a target and the mortality of the insect in the sand column test were
determined. Results: Seven isolates of Heterorhabditis bacteriophora, two isolates of
Steinernema feltiae, and five isolates of S. carpocapsae were identified. The ability of
isolates of all three nematode species to penetrate the insect's body has been shown to be
up to 93% within 48-72 hours post-infection at 25 £+ 1°C. The optimum temperature for
the biological activity of the identified isolates was 25+1°C. S. carpocapsae found a target
faster than the other two species in the sand column test. Conclusion: Isolates of S.
carpocapsae have higher potential in targeting and pathogenicity of honeycomb moth
larvae than the other two nematode species.
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Figure 1. The microscopic view of head (A) and tail (B) of juvenile and mature of male
in selected species Steinernema carpocapsae.
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Table 1. The geographic characteristic of isolates of entomopathogenic nematode from
some of the provinces of the country.

(Species) (Isolates) (Region) (Host plants) (GPS)
Heterorhabditis Ab Hamadan. Asad Abad Forest N:3454.59
bacteriophora E:4319.095
Heterorhabditis S.kh Hamadan.Ekbatan Dam Garden fruit ~ N:3603.3908
bacteriophora E:5118.660
Heterorhabditis Yf Hamadan. Akbar Abad Cherry trees  N:3443.7975
bacteriophora E:4836.6089
Heterorhabditis KB2 Kermanshah. Koolehsavar ~ Alfaalfa field N:3414.630
bacteriophora E4642.104
Heterorhabditis KC3 Kermanshah. Sahneh Plain N: 3422.848
bacteriophora E: 4716.664
Heterorhabditis PK Gilan. Perkapasht Sefid rood N:3719.7017
bacteriophora E:4956.6428
Steinernema feltiae S.fE Ardabil.Moghan plain
Steinernema feltiae RS Gilan. Rostam Abad Plain N:3655.3653

E:4929.9229
Steinernema carpocapsae Saf Gilan. Ashrafiyeh Sanoobar N:3720.0270
tree E:4957.9132
Steinernema carpocapsae KAl Kermanshah. Komeycheh ~ Meadow N:3421.592
E:4716.335
Steinernema carpocapsae 3P Ardabil.Pirayvatloo Gramineae N:393715.4
E:474703.6
Steinernema carpocapsae NO15  Ardabil. Oltan Alfaalfa N:393616.5
E:474649.6
Steinernema carpocapsae S.G1 Ardabil. Doostkandy Acanthus N:394039.0
village E:475807.7
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Figure 2. The change of color in Galleria mellonella infected by species of
entomopathogenic nematodes.
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Table 2. Average of excised IJ (%) from cadaver of Galleria mellonella infected by
isolates of entomopathogenic nematodes and Mortality (%) of them in temperatures of

experiment.
Species Isolate One by One Sandy
column
25+1°¢c 32+l °¢c
1J(%) Mortality(%) 1J(%) Mortality(%) Mortality(%)

Steinernema SG1 31703 bc  89.01 abc - - 100 a
carpocapsae
Steinernema 3P 34804 ab 82.85bc - - 100 a
carpocapsae
Steinernema Saf 32810 abc 92.31ab - - 92.5ab
carpocapsae
Steinernema NO15 31470c 80.35¢ - - 100 a
carpocapsae
Steinernema KA1 32890 abc 80.35¢ - - 90a
carpocapsae
Steinernema R.S 25693 ed 9615 a - - 100 a
feltiae
Steinernema S.fE 27589 d 89.01abc - - 91.1ab
feltiae
Heterorhabditis AB 34797 ab  85.71abc 33963 a 86.19 b 87.5ab
bacteriophora
Heterorhabditis KB2 33600 abc 8285bc 34013 a 85.71b 87.8ab
bacteriophora
Heterorhabditis P.K 33500 abc 92.31ab 33790 a 89.01 ab 37d
bacteriophora
Heterorhabditis Yal 33187 abc  89.0labc 33477 a 92.30 ab 85bc
bacteriophora
Heterorhabditis KC3 33133abc 89.0labc 33157 a 82.71b 100 a
bacteriophora
Heterorhabditis S.Kh 32260abc 92.31ab 35148 a 85.71b 100 a

bacteriophora
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XV &k oo5.ﬂ 3om celo FASVY (b gt L;,,{Lo)’i 30 (FV Jgoz) Sals 7, sy
Ul Sly cpl a8 wi sanlice doyo Voo B ool oY Slal 5 e wle loaslas lawgs
oles o Steinernema > 4 slaie slaaslas .ol T 4 345 g Bad e 8L 0 laaslos

) Gas 8l 5l oYL 0o )0 Egemme 40 9 didg Hbiee jo Sl sloul g Baa 8l & 0B g xS

A0 w5l s i sbalas b aslis jo (568 gloj albld o

Al 7Y Jleia ! mdas 1o (6510 cime BB dilin e B9 5> (sl lo slachs

96


http://dx.doi.org/10.52547/pps.11.1.89
https://dor.isc.ac/dor/20.1001.1.22519270.1400.11.1.6.4
http://yujs.yu.ac.ir/pps/article-1-350-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-05-07 ]

[ DOR: 20.1001.1.22519270.1400.11.1.6.4 ]

[ DOI: 10.52547/pps.11.1.89 ]

o2l pl s ol s y5555 g3 psm oped 2 kil 53U 5 olnl (oog Sl 5 jlons wilad s (B yme
Plant Pathology Science Vol.11(1), 2022

Discussion S
Gads b Loyl wliiscdu, 5 mwcdy, b Shy cilhs 5 bals olols gbaul
S. feltiae H. bacteriophora 45s5 aw 45 (g, paiges dalaie SS& @ 1) baglas e ololis
AW (ldisS 9,0 rdlas  riwcsy ) Slasin duwlie .55 (guipands S. CArpocapsae
gz W0y lie Gla Sy Ll 455 p 4 baye glaalir 5 ola plas 1) gl g
S8 sline & a5 o] alinjleny Sl i 5 oy lasilel og slaailar (i
1 aosles cudled  inss Giabeyl ot ol ol c3TL Baa ol j8 )5 o Jole (6 o odos
S5 5 80 pljes 0yt DLl S o unay licishe wnl b e Sslite Jolie 4 az g
oo i wgmmdwa> 0 YOV sles o Steinernema 4 Heterorhabditis > g0 slaaslas o
el H. bacteriophora b awslie o jlo gme BT 2ils L Steinernema > sbaaslas a5
winlesl ol 5l Jols mlis 5 Slaalin wlel » .asos G. mellonella jo (s i Slals 48,
asle 1) 28l 5)¥ (655 Lo 5 3985 Culild ganads 42 )3 YOEY (slos 13 4355 4 o sladlox
o8h 50 (6 i Joe Ce s S, CArPOCAPSAE 43S  psas 4 Steinernema > sbealas o
4 5 50 (6l ST Dpad fizmed g a8 ey Dy S8l g Y (65 le 5 Ban
aucsls H. bacteriophora glaaslos b awslis

aS" ol lid wgmdes 4> 0 YA 50 slos ,o S, feltiae alus o sl o pudions 00,155 4 Lo
YA Gleo ;o Jg o oyl 9 aoyo Voo g o Sl ( glos aisls (pl jo baaylas sles
Jol> i cpl plo (Hazir et al. 2001) ¢é,55 & a0 4l oy )0 wiled 1S5 ¢ uguudas a0
S. feltiae 43¢5 ooy ;o (1980) Wouts .o,ls cillas deil lawgs oo a3l zolis b (w0 2! 5
oole g 5 ol,3l jeebs g (g5lwengd] 51 o el FA 1) W5l () 4 004)1 G. mellonella ;o 9 5 1
ol o (1975) PoINar (oiman wsai kbl ioliee 3loossll 51 o 5oy 53 1y Jsl Jo
S0 1) wles (ol 4 (Sogdl Bl bswe 0 i yegS o H. bacteriophora  cwlisces
395 ez B s 1y Jgl s 05 ey 031 988 o S5lT 51 oy sls AV ialijl 350 (slao
45 3ilod 8" oy « SS9 5l 595 R B i 1) pgd e oole g 5 oLl jels g (Sogll 5l e
4>, PYEY les o el ugeds a0 YOEY slos ;5 awyp ol 5 Jol> s wuge
a3 > g aid g5 sa5les S. carpocapsae g S. feltiae slaaslox 4 009l a¥ za 5l ¢ wgamles
w9 @ asY >l o Hobacteriophora slaalos oo cren 1o aS0) b g 000,55 JolS  cis

e b ey o 0 o samlive 0,Y o, cond jles Sl ales adY 3l g wad 3

97


http://dx.doi.org/10.52547/pps.11.1.89
https://dor.isc.ac/dor/20.1001.1.22519270.1400.11.1.6.4
http://yujs.yu.ac.ir/pps/article-1-350-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-05-07 ]

[ DOR: 20.1001.1.22519270.1400.11.1.6.4 ]

[ DOI: 10.52547/pps.11.1.89 ]

Ve Gl 5 5ml o)l easl Jlo P (bt Lo Al
Plant Pathology Science Vol.11(1), 2022

H. 5 S. feltiae Jlpl slealoax sl 5 5id (59, (wgmmdw a0 ¥ 5 YF N0 F Sles o3,
6,55l 5 a8l cuss  oline s 4 Galleria mellonella 51 . 5, (55, bacteriophora
Ebrahimi ) wsges 5,155 1, S. feltiae b awslas ;o 5YL sles 4 H. bacteriophora ;| slalas
Objee 28L 4 Heterorhabditis > sloaiss alax> 3l S e slaasles . @nd Niknam 2012
oae 4y g 00,5 eolawl S g3l wl I S, carpocapsae aisS sleailed ihle bles Sl
oy cnl 3l ol gl cpl plo (Grewal etal. 2008) w51 o ;o b 511, T cdan <8l b ag>lge
dslie ;o Bun 28l (6,5 Lo 5 obdan 1o S. carpocapsae 4iss slaalos i culls Sl

el yialieS Sloj alols o H. bacteriophora aiss 4y sleie slaaslas b

=

Conclusion S oS AR
Ol )8y 5 (s, Gl Ty Bld 4l laiss g0 glealer cqulin Gdo (ul laasidly
418 oglhae (5w duge oa B plwli b aisf 4w Loy e slodidaz 4 lie 5 0l
Ao sloo a5 0 5 Lo Jols bl (puizen Conl dwsy Sl sla il )l LS. carpocapsae

9 S wﬁ-\_a.u.l_ué 4.?-).) Yox) 6Lob cwl.o)T b)}o Lgl.ibd.."..\} )b 0D ‘S)L....:L._u 6[.@4.»; ;Lm LQ‘)"

aigS aw glodulos a_olae o a oY yau o QT JRCLCIPIRV DN SIS iy DL CRREP R PN
o sleaslos o 6,85 Sl S, carpocapsae 4 S. feltiae H. bacteriophora

b Dlali sy g Al j0 eod 1ESG 009l g,Y slaas og YL 5 59536 sles L Steinernema

Ll 500 4565 90 sladylax 4y el S, CArpoCapsae  op wlax ;o b opis o ol

References &lw

1. Abootorabi E (2011). The Control Feasibility of Ectomyelois ceratoniae by
Entomopathogenic nematode. National Pomegranate Symposium, Ferdows, Iran.
P.28.

2. Abootorabi E , Farrokhi Sh (2019). Efficacy of a native isolate of Steinernema feltiae
on tomato leafminer (Tuta absoluta) under laboratory and greenhouse conditions.
Biocontrol in Plant Protection 6:31-41.

3. Adams BJ, Nguyen KB (2002). Toxonomy and Systematyics. PP.1-34. In: R Gaugler
(ed.). Entomopathogenic Nematology. CABI Publishing.

4. Akhurts RJ, Boemare NE (1990). Biology and Taxonomy of Xenorhabdus. PP. 75-90.
In: R Gaugler, H K Kaya (eds.). Entomopathogenic Nematodes in Biological Control.
CRC Press, Boca Raton.

5. Bedding R, Molyneux A (1982). Penetration of insect cuticle by infective juveniles of
Heterorhabditis spp. (Heterorhabditidae: Nematoda). Nematologica 28:354-359.

98


http://dx.doi.org/10.52547/pps.11.1.89
https://dor.isc.ac/dor/20.1001.1.22519270.1400.11.1.6.4
http://yujs.yu.ac.ir/pps/article-1-350-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-05-07 ]

[ DOR: 20.1001.1.22519270.1400.11.1.6.4 ]

[ DOI: 10.52547/pps.11.1.89 ]

o2l pl s ol s y5555 g3 psm oped 2 kil 53U 5 olnl (oog Sl 5 jlons wilad s (B yme
Plant Pathology Science Vol.11(1), 2022

6. Brown L, Gaugler R (1997). Temparature and humidity influence emergence and
survival of entomophatogenic nematodes. Nematologica 43:363-375.

7. De Grisse A (1969). Redescription ou modifications de quelques techniques utlisees
dans L' etude Nematodes Phytoparasitaires. Meded, Rijksfaculteit der landbouwe
tenschappen. Gent 34:251-369.

8. Ebrahimi L, Niknam G (2012). Detection of termal preference range of two endemic
isolates of entomopathogenic nematodes, Steinernema feltiae and Heterorhabditis
bacteriophora for application in biological control of insect pests. Journal of
Agricultural Science and Sustainable Production 21:77-86.

9. Grewal PS, Ehler RU, Shapiro- llan D I (2008). Nematode as Biocontrol Agents.
CABI, Wallingford, UK, 528p.
10.  Griffin CT, Downes MJ (1994). Recognation of low temperature active isolates

of the entomopathogenic nematode Heterorhabditis. Nematologica 37:83-91.

11. HazirS, Stock SP, Kaya HK, Koppenhofer AM, Keskin N (2001). Developmental
temperature effects on five geographic isolates of entomopathogenic nematode
Steinernema feltiae. Journal of Invertebrate Pathology 77:243-250.

12.  Miller R (1989). Novel pathogenicity assessment technique of Steinernematids
and Heterorhabditis entomopathogenic nematodes. Journal of Nematology 21:574.

13. Parvizi R, Barooti Sh, Adldoost H (1994). Report on insect parasitic nematodes
in Iran. Journal of Plant Pests and Diseases 62:1009.
14, Poinar GO (1975). Description and biology of a new insect parasitic rhabditoid,

Heterorhabditis bacteriophora n. gen., n. sp. (Rhabditida: Heterorhabditidae n. fam.).
Nematologica 21:463-470.

15. Poinar GO (1990). Taxonomy and Biology of Steinernematidae and
Heterorhabditidae. Entomopathogenic Nematodes in Biological Control. Marcel
Dekker, New York, USA Pp:23-61.

16.  Stock SP, Goodrich-Blair H (2012). Nematode parasites, pathogens and associates
of insects and invertebrates of economic importance. Manual of Techniques in Insect
Pathology. Academic Press, San Diago. Pp.373-426.

17.  White GF (1927). A method for obtaining nematode infected larvae from cultures.
Science 66:302-303.

18.  Wouts WM (1980). Biology, life cycle and redescription of Neoaplectana bibionis
Bovien, 1937 (Nematoda: Sternematidae). Journal of Nematology 12:62-71.

99


http://dx.doi.org/10.52547/pps.11.1.89
https://dor.isc.ac/dor/20.1001.1.22519270.1400.11.1.6.4
http://yujs.yu.ac.ir/pps/article-1-350-fa.html
http://www.tcpdf.org

