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ÖZ

Bu çalışmada, Türkiye’de Karadeniz Bölgesi’nden toplanan Avrupa danaburnu (Gryllotalpa gryllotalpa L., 
Orthoptera: Gryllotalpidae) populasyonundan bir nematod suşu izole edildi. Suş, morfometrik ve moleküler 

(ITS kısmi sekansı) özelliklerine göre Oscheius myriophila olarak tanımlandı. Dauer jüvenillerin bu türleri 
Rhabditis myriophila (Poinar, 1986)’ya benzemekle birlikte, O. myriophila sahip olduğu; vücut uzunluğu (571.3-
693.9) ve baştan sinir halkasına olan uzunluk (100-116.8), ve küçük kuyruk uzunluğu (53.4-76.8) ve anüs genişliği 
(10.4-13.8) özellikleriyle farklıdır. Bu evre, nematodu bir kılıf gibi kuşatan ikinci evre kütikül içinde bulunan 
üçüncü evre jüvenildir. rDNA’nın ITS bölgesinin sıraları bu tanımlamayı doğruladı. Bu tür G. gryllotalpa’da ilk 
kez kaydedildi. 
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A B S T R AC T

A nematode strain was isolated from a population of European mole cricket, Gryllotalpa gryllotalpa L. (Orthop-
tera: Gryllotalpidae), collected from the Black Sea Region of Turkey. Based on morphometrical and molecular 

(ITS partial sequence) properties, it was identified as Oscheius myriophila. This species of dauer juveniles resem-
bled with Rhabditis myriophila (Poinar, 1986), however, it differs in having larger body length (571.3-693.9) and 
distance from the head to the nerve ring (100-116.8), and smaller tail length (53.4-76.8) and width at anus (10.4-13.8). 
This stage is the third-stage juvenile enclosed in a second-stage cuticle that surrounds the nematode like a sheath. 
The sequences of the ITS region of rDNA confirmed this identification. The species is recorded for the first time 
from G. gryllotalpa. 
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INTRODUCTION

The European mole cricket, Gryllotalpa 
gryllotalpa (Linnaeus 1758), is one of the most 

serious insect pests in turf and field crops in 
both Turkey and in all over the world [1,2]. They 
are burrowing insects and feed on a variety of 
organisms in the soil. These insects do not attack 
plants directly, but by tunneling, extended surface 
tunnels, cause significant damage to grass and 
crops of gardens, as they chop off any roots 
encountered when digging [3].

Nematode-arthropod associations are plenti-
ful and range from beneficial to antagonistic [4, 
5]. These associations have been divided into four 
categories: phoretic (nematodes are transported 
by an insect), necromenic (nematodes obtain nu-
trition from insect cadavers), facultative parasit-
ism, and obligate parasitism [6]. Insect parasitism 
evolves in this sequence, with parasites evolving 
from non-parasitic insect associates [6]. Nema-
todes also interact with bacteria in at least three 
ways such as trophism (nematodes eat bacteria), 
parasitism (pathogens cause nematode diseases 
if not resisted), and mutualism (nematodes and 
bacteria cooperate). 

The Oscheius subgenus has been divided into 
Dolichura and Insectivora groups [7]. Sudhaus & 
Hooper [7] accepted seven species of member of 
Rhabditis (Oscheius) subgenus under Dolichura 
group. R. (O.) dolichura [8], R. (O.) sechellensis 
[9], R. (O.) pseudodolichura [10], R. (O.) tipulae 
[11], R. (O.) dolichuroides [12], and R. (O.) guentheri 
[7] gave diagnosis of the subgenus Oscheius [13] 
of Rhabditis. While in Insectivora group they rec-
ognized five known species, R. (O.) caulleryi [14], 
R. (O.) lucianii [14], R. (O.) insectivora [15], R. (O.) 
myriophila [16], R. (O.) necromena [17].  Tabassum 
and Shahina [18] as well as Tahseen and Nisa [19] 
recognized Oscheius as genus and described Os-
cheius maqbooli and O. shamimi, respectively.

The aim of the present work was to provide 
a morphometric and molecular characterization 
of the nematode, which detected first time in the 
population of Gryllotalpa gryllotalpa from Turkey 
during a survey and to contribute to the knowl-
edge of the species.

MATERIALS and METHODS 

Nematodes were isolated from G. gryllotalpa 
adults and nymphs during a survey conducted in 
2011 in the Eastern Black Sea Region of Turkey. 
Collected nymphs and adults stages of G. gryl-
lotalpa were individually placed in plastic boxes 
(17×11×7 cm) including sterile soil and perforated 
covers to permit airflow during transit to the 
laboratory. Subsequently, cadavers were placed 
in modified White traps to allow nematode emer-
gence according to procedures described by Kaya 
& Stock [20]. Harvested nematodes (Gg1) were 
washed three times by sedimentation in distilled 
water. 

For morphometric analysis of isolate Gg1, 20 
IJs were randomly selected from G. gryllotalpa ca-
daver. Infective juveniles were collected for one 
week after they first appeared from cadavers [21]. 
The IJs were killed and fixed by hot 4% formalin 
(60°C) for 2 minutes and kept in this solution for 
12 h at room temperature. Fixed nematodes were 
transferred to anhydrous glycerin and mounted 
on slides using cover-glass supports to avoid flat-
tening them. Morphological observations were 
made following the taxonomic criteria by Homi-
nick et al. [22].  Measurements were taken using 
a Zeiss AxioCam ERc 5s equipped with differential 
interference contrast optics.

Molecular characterization of the new isolate 
Gg1 was done by analysis of 18S internal tran-
scribed spacer (ITS) ribosomal DNA sequences. 
DNA was extracted from IJs using a modified 
method published by Joyce et al [23]. 

ITS region of rDNA of nematode was ampli-
fied by PCR in a 50 µl reaction mix containing: 5 
µL of the DNA suspension, 5 µL of 10X PCR buffer, 
2 µL of MgCl2 (25 mM), 1 µL of dNTP mixture (10 
mM each dNTP), 1.5 U of Taq DNA polymerase, 1 
µl of the forward primer TW81: 5’-GTTTCCGTAG-
GTGAACCTGC-3’, and 1 µl of the reverse primer 
AB28: 5’-ATATGCTTAAGTTCAGCGGGT-3’ and 
ddH2O to final volume [23].  Subsequently, 5 µl of 
the product was loaded on 1% agarose gel, and a 
target fragment was purified using a Qiagen Gel 
Purification Kit (Qiagen Ltd, The Netherlands).   
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The purified PCR product was cloned into 
pGEM-T easy vector and transferred to DH10β 
high efficiency competent cells (Promega, Neth-
erlands), according to the manufacturer’s instruc-
tions.  After selection of transformed colonies, 
plasmid isolation was performed and digested by 
restriction enzymes to confirm whether the gene 
was successfully cloned into the vector or not. 
Plasmid DNA samples that had the right clone 
were sequenced (Macrogen, Korea). The obtained 
sequence of Oscheius isolate was compared with 
sequences of the Oscheius species available in 
GenBank (NCBI). The DNA sequences were edited 
by BioEdit [24] with sequences of related species 
and new isolates available in GenBank. The evo-
lutionary relationship of the isolates with 4 spe-
cies of Oscheius and 2 species of Rhabditis were 
evaluated [25].  Phylogenetic analyses (Maximum 
Parsimony analyses) of sequence data were done 
using MEGA [26].

RESULTS 

The morphometrical examination of dauer juve-
niles of nematode isolate Gg1 matched with the 
original descriptions of the respective species (Ta-
ble 1). This species of dauer juveniles resembled 
with Rhabditis myriophila [16], however, it differs 
in having larger body length (571.3-693.9) and dis-
tance from the head to the nerve ring (100-116.8), 
and smaller tail length (53.4-76.8) and width at 
anus (10.4-13.8) (Figure 1).

The full sequence length of the ITS1-5.8S-ITS2 
region including the partial sequence of 18S and 
28S rRNA genes of the isolate of O. myriophila Gg1 
was 1148 bp. The BLAST search indicated a 99% 
similarity among the O. myriophila Gg1 isolate se-
quence and isolate from USA (AY602176).  Mul-
tiple sequence alignments of the ITS rDNA region 
of Oscheius and Rhabditis species are presented 

Figure 1. Light microphotographs of Oscheius myriophila Gg1. A: Length of an infective juvenile. B: Tail of an İnfective juve-
nile. C: Head of an infective juvenile.



Z. Erbaş et al.  / Hacettepe J. Biol. & Chem., 2017, 45 (2), 197-203200

in Figure 2. The evolutionary relationship of the 
isolate and closely related other species were 
evaluated. Sequence and phylogenetic analysis of 
1148 bp segment of ITS rDNA by MEGA revealed 
a high degree of homology to genus of Oscheius 
and Rhabditis (Figure 3).  

DISCUSSION

A new nematode was first isolated from Europe-
an mole crickets and Turkey. Based on the taxo-
nomical characteristics; the nematode isolate was 
identified as Oscheius myriophila. 

According to morphologic data, dauer juve-
nile of O. myriophila Gg1 isolate was similar to the 
Rhabditis myriophila [16], however, differs in hav-
ing larger body length (L= 571.3-693.9 µm) and 
larger distance from anterior end to nerve ring 
(NR = 100-116.8 µm). 

The new isolate (dauer juvenile) also closely 
resembles O. pheropsophi [27] but differs in body 
length (L= 571.3-693.9 µm vs. L= 491-643 µm in 

O. pheropsophi); shorter distance from anterior 
end to base excretory pore (EP= 97.8–118.8 µm; 
EP = 124-148 µm in O. pheropsophi). New isolate 
is larger in body length (571.3-693.9 µm) and dis-
tance from anterior end base of basal bulb (128.8-
139.8 µm) than O. pheropsophi, O. colombiana, O. 
amsactae and R. myriophila (Table 1). 

The genus Rhabditis [28] includes several 
nematode species are associated with soil inver-
tebrates. Several of species of the genus Oscheius 
were recorded from cadaver/soil like Rhabditis 
(O.) tipulae re-described by Sudhaus [29] asso-
ciated with leather jackets larva of Tipula palu-
dosa (Diptera: Tipulidae), R. (O.) myriophila [16]; 
Rhabditis (O.) columbiana [30] associated with 
burrower bug, Cyrtomenus bergi (Hemiptera: 
Cydnidae). R. caulleryi [14] and R. myriophila [16] 
also cultured from millipedes [17], R. (O.) necrom-
ena [17] associated with millipede Oncocladosoma 
castaneum (Diplopoda: Paradoxosomatidae), R. 
(O.) pheropsophi [27] associated with bombardier 
beetle, Pheropsophus aequinoctialis L. are shown 
to be of economic importance as a biological con-

Table 1.  Morphometrics data of Oscheius myriophila Gg1. All measurements are in µm and in the form: mean±SD (range).

Infective Juveniles

Isolates
O. pheropsophi1 O. colombiana2 O. amsactae3 R. myriophila4 O. myriophila 

Gg1Species

n 16 25 10 6 20

L 568±50
(491-643)

505±32
(439-535)

335-409
564

(504-611)
630.2±31,5

(571.3-693.9)

W 24±2.5
(22-31) 

23±3
(19-28) 

14.2-16.5
23

(19-26)
25.4±2.7
(21-30.4)

EP 136±7
(124-148)

96±11
(82-116)

68.7-82.0
107

(97-114)
108±6.7

(97.8-118.8)

NR 90±9
(79-108)

89±13.5
(73-113)

59.2-69.5
89

(83-96)
110.5±4.9

(100-116.8)

ES 130±6
(120-141)

118±12
(98-139)

90.8-97.9
129

(126-136)
134.6±3.2

(128.8-139.8)

ABW 15±2
(11-19)

13±3.5
(9.5-20)

7.9-11.1
15

(14-16)
12.3±1

(10.4-13.8)

T 88±13
(64-106) 

56±6
(48-66) 

48.9-60.4
78

(75-80)
82.1±6.2

(72.2-92.2)

a 23±2
(19-27) 

22.5±3.5 
(17-27) 

21.8-26.5 NA
25±2.2

(20.5-28.5)

b 4±0.4
(3.7-5.2) 

4.3±0.6
(3.2-5.4) 

3.5-4.3 NA
4.7±0.2
(4.3-5.2)

c 6.6±1
(5.2-8.6)

9.2±1.3
(6.6-11.1)

6.6-7.4 NA
9.3±0.9
(8.3-11.6)

NA: not available, n: number of specimens, L: total body length, EP: distance from anterior end to base excretory pore, 
NR: distance from anterior end to nerve ring, ES: distance from anterior end base of basal bulb, T: tail length, ABW: anal 
body width, W: maximum body width, a: L/W, b: L/ES, c: L/T. 1[27], 2[30], 3 [33], 4 [16].
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AF083019 : 
EU196022 : 
Gg1      : 
U81588   : 
           

                                                                                                                    
         *        20         *        40         *        60         *        80         *       100         *      
...T..............................T.....................T...T...............T.......................................
.....................................................C.-..........A.G.T.T.....T...A...TTGG.AT................G.T....
....A.AC..CTATG....TGAT.ACG.CA.GC..T..A.G....A..AT.G..TA.TCA.GC.AT...TCC..CG..TT.GG.G.TCTCCC.TA..GTC.A...G-..GG.G.CC
...A..............................T..................T......T...............TA......................................
CAG tAttAGtacaaACCAatcgTcttCggAcgT gTTtGtTGACtCTgaAtA c cagt taTcggCag taAtc g cGa AaC    a aagTGtctGcCCTatCA ccaGat

       
       
 :  116
 :  115
 :  115
 :  116
       

           
           
AF083019 : 
EU196022 : 
Gg1      : 
U81588   : 
           

                                                                                                                    
 120         *       140         *       160         *       180         *       200         *       220         *  
....................................................................................................................
.............A.........CG..A.........................G..............................................................
.CG.A.TC.C....G-.TT.CAAG..C.GT.A.GG.AA.TTGCA...A-----...TT.A....A...TTCA...G.--------..G.GA..TCCTA..G.TT.AA...G.GAGA
...........................T........................................................................................
GgtAgTctAtTAGtctAccAtgg tAt acGgGtaAcgGagaatAAGggttcgaCTccGgAGAGgGAGccttAGAaAcggctaccACaTccAAggaagGCaGcaGgcGCGtAactt

       
       
 :  232
 :  231
 :  217
 :  232
       

           
           
AF083019 : 
EU196022 : 
Gg1      : 
U81588   : 
           

                                                                                                                    
     240         *       260         *       280         *       300         *       320         *       340        
.......................A...............................................................G............................
.......................................-........A.....................A..G...............AT.........................
G.TG..-------..AGCTCG.C.G....GCT..GTG----TTG..T..T....G-.C..CGC.TTG..GTG..C....--......GCG.CG.----...C.TT.TT.G..CT.T
................................................C........................G......................T...................
aTccACtacttcaGTgagataGtgaCTAAaaaTAaaaag ccaaTCcT aCGGAtcGgTTattTcaaTGa tT aGCTTaaATAGCT t cgaGga cTAGtGgaGggCaAGtcTg

       
       
 :  348
 :  346
 :  315
 :  348
       

           
           
AF083019 : 
EU196022 : 
Gg1      : 
U81588   : 
           

                                                                                                                    
 *       360         *       380         *       400         *       420         *       440         *       460    
...................................................................................G........C............-.......G..
.............................T........C....AT...........................T...T..G.C....G......A.......T...-.....-....
C..A.--.T.GT-TA..GT.G..CA..T.GG.G....C--.T.CTGCC.GC.A...CTGCCGTA.TAAC...TA..T..CC....G---.CAA..A..GG.G.......C.GC.AC
...................................................................................G.....................-..........
gTGcCagCaGccgcgGTaaTtCCagCTcC cTaGTGTa aTcG  attGctGcGGTtaaaaagcTcgtaGTT gAT TG gtT Ca gcGtt gTtCCtcT TGA GGTtA tctt

       
       
 :  463
 :  460
 :  423
 :  463
       

           
           
AF083019 : 
EU196022 : 
Gg1      : 
U81588   : 
           

                                                                                                                    
     *       480         *       500         *       520         *       540         *       560         *       580
..........-.......----..............................-.............T.-.........T.........T........C..................
.....TGG..-...CA..----...............G.......TCT....-...............-....AAT.C....T....T..A.T..GT..G........C......G
.TT.C.G..C.G.C...A....C..ACCGAG.AGT...A...GTA.G.GA.....A..G.G.AA.ACC....GGC.C..TG..AGT.A..G..GGTT..CCG.C.GA.A..GGAT.
..........-.......----.............A...........T....-...............-.........T.........T........C..................
CgcTgc aCt aTtttGc    tGGttttctGcaggTagCTTcggc  ctGT AGtGGcTaGcgAg t TACt  gaa aaAacagA  G Tcaa   A gcGaTtgC TGaatgc

       
       
 :  572
 :  569
 :  539
 :  572
       

           
           
AF083019 : 
EU196022 : 
Gg1      : 
U81588   : 
           

                                                                                                                    
         *       600         *       620         *       640         *       660         *       680         *      
................AA.......TT.....T.............T.T........A........................................G......--.........
.TCC.AT...................T......T...............AGT.C..............T......G........CTG........AT........--G........
CGTGCTTC..CGCGGC.C.CC.T.G..CT.-..T.GAGAGC.T.C...T.GGCA..G...GA.CG..CAG.TTG.G.CC..AAA.-..GGTG.A.TA...TT.....G.AC...GC
................................T..............A........G.........................................G......--.........
t   t  tGGaataatg AatAgGac tcGgT  TatttatTgGtTct g  t GA gTAatGatTAa aGagaC AttCGgggg aTtcgtAtC  T CgcGAG   GgtGAAat

       
       
 :  686
 :  683
 :  653
 :  686
       

           
           
AF083019 : 
EU196022 : 
Gg1      : 
U81588   : 
           

                                                                                                                    
 700         *       720         *       740         *       760         *       780         *       800         *  
T..T....-...........................T...................................................-...........................
....T...-..T..T.A....................T.CAG......C.......................................-...........................
.A.....A..T.T..T...A.T..GT.T-..GTTCTG.CGTG...ATCGA..GAT.G-.C.TG..T.TAGGG.CG.A..AC.AATC.A..C..CTAG..G.TGGT.CC...C..AA
T..T....-............................T..................................................-...........................
 cG gGAc CgcaGgggGAcGcCCaaAagCGaaagc  t   CAAgaa gTCttcAttAaTcaAGaAcgaaaGtcAgAGgtTcgaaGg CgATtagaTAcCgcccTagTTCtGAcc

       
       
 :  800
 :  797
 :  767
 :  800
       

           
           
AF083019 : 
EU196022 : 
Gg1      : 
U81588   : 
           

                                                                                                                    
     820         *       840         *       860         *       880         *       900         *       920        
.............................-.C.T.....G......G.......---.........---....-..........................................
.......................T.....-.......T....T...........---.T.......---....-..........................................
TCG..T.CCCG.GG.CGC.ATGG...CC....G......AT.TCGG.A...A.C....A.TA..TG......T..........CCC.TATACTC.AGTCTA.C.ATCGAT.TGC..
.............................-...T............G.......---.........---....-..........................................
gtaAAcTatgcCatCtagCgatccGGtgG Ggt ATTcG cT gcc gGGAgCt   T CcgGAaa   CGAa AGTCTTTCGgttCcgggggtAgtatggTtGcaaagcTgaaAC

       
       
 :  908
 :  905
 :  883
 :  908
       

           
           
AF083019 : 
EU196022 : 
Gg1      : 
U81588   : 
           

                                                                                                                    
 *       940         *       960         *       980         *      1000         *      1020         *      1040    
....................................................................................................................
.........................................................................................A.A........................
G.C.G------A..C..TAC.G..TT...CC..A.TTT...CT.....CG.CCTG.....----.T.T.GT....----------..T.T..C..G.C.-..ACC..T.C.....A
....................................................................................................................
tTaAagaaattgACgGAaggGcACcaCCAggAGtGgagCCTgcGGCTTaaTttgaCTCAAcacgGgAaAacTCACccggcccggaCAcC TtaGGaTtGaCAgatTGaAaGCTCTt

       
       
 : 1024
 : 1021
 :  978
 : 1024
       

           
           
AF083019 : 
EU196022 : 
Gg1      : 
U81588   : 
           

                                                                                                                    
     *      1060         *      1080         *      1100         *      1120         *      1140         *      1160
......................----...................-...............................--.................-...................
......................----...................-.....TT........................--...A.........CT..-..............TA...
C...TGCCCAAGA.CAA.CTC.....A..G....A.GG.GC.CC...CC..AGC.CGGA..CCA.G.CAG...G.T......C.TTT...T.C.TT.CG.CGT.GG....TC.ACC
......................----...................-...............................--.................-...................
tCTCgatttggtgGttgGtggT    gCAtGGCCgTtcTtaGttG GtgGA  gAtttgTCtggTtTattCCGaTaA  CGA CgagACTcT acc taCtaaAtaGTTTc cgat

       
       
 : 1132
 : 1129
 : 1094
 : 1132
       

           
           
AF083019 : 
EU196022 : 
Gg1      : 
U81588   : 
           

                                                                                                                    
         *      1180         *      1200         *      1220         *      1240         *      1260         *      
.................................-........................................................-.........................
.........TA......................-........................................................-T........................
C.C.G.C...C..--..AAG...C.CTCC.CG...C......C.--AG...G.TCG..AA.G.GG.T.AC..-.C.CA..GG..CT..C..TA....AAATTAAA..T..ATAC..
...CGG...........................-........................................................-.........................
tTtt agTCg GTgaACttcTTAgAgggaTaaG CgGTGTTTaAccgcACGaGattGAgcGaTaaCaGgtCTgTgAtgCCctTAgaTGtC  gGGGCtgcacgcgCGcTAcactGG

       
       
 : 1246
 : 1243
 : 1205
 : 1246
       

           
           
AF083019 : 
EU196022 : 
Gg1      : 
U81588   : 
           

                                                                             
1280         *      1300         *      1320         *      1340         *   
...G..............---...........--....T......................................
...............TT.---...........--......................T....................
C...CCTC..C..CA..A.....CCA...C.G....C..CAC...C.A.G.C.G.AAGC..GAAC.A..CT.CC..C
...G..............---...........--....T......................................
aAG atcaGCtGGtcgcc   CAttgCCGaAa  GGtA tggTAAaCcGtTgAaAc ctTCcgtgAcCGggAtaGGg

       
       
 : 1318
 : 1315
 : 1282
 : 1318
       

Figure 2. Multiple sequence alignment of the ITS rDNA region of Oscheius and Rhabditis species. Code Gg1 corresponds to 
the isolate of Oscheius myriophila. Codes AF083019 and EU196022 refer to Oscheius insectivora and Oscheius guentheri 
strains, respectively. Code U81588 corresponds to the Rhabditis myriophila strain. Sequence alignments were performed 
using the ClustalW-algorithm.

Figure 3. Phylogenetic relationships of the Oscheius and Rhabditis species based on analysis of ITS rDNA regions neighbor 
joining method. Number on braches more than 70% indicates the percentage of 1000 bootstrap replicates.

59

100

100

100
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trol agent. While R. (O.) maqbooli [18] and R. (O.) 
shamimi [19] were recovered from soil and R. (O.) 
guentheri [7] was isolated from decaying rice 
plants. R. (O.) amsactae was also recovered from 
cadaver of red-hairy caterpillar. We described a 
new isolate, Oscheius myriophila Gg1, as an as-
sociate of the European mole cricket, Gryllotalpa 
gryllotalpa.

Some Oscheius species such as O. carlianon-
sis [31], O. siddiqii, O. niazii [32] and O. amsactae 
[33] were currently reported as enthomopatho-
genic nematode.  Furthermore O. gingeri was also 
trapped by baiting with G. mellonella from the soil 
like enthomopathogenic nematode.  All of which 
increase the importance of our isolate.  Consider-
ing that the findings of this study will contribute 
significantly to integrated pest management of 
mole crickets and under soil pests such as Agro-
tis segetum, Agriotes lineatus and Melolontha 
melolontha [34-37]. Future work will indicates the 
potential role of this nematode in natural regula-
tion of mole crickets.
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