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Abstract
The collected nematodes were characterized at the first by morphological properties, then molecular studies were conducted
to characterize and identify the isolates based on the following; Internal Transcribed Spacer (ITS) regions. Among these
isolates, an isolated Rhabditidae family nematode assigned as isolate IRQ.1 which belonged to the Heterorhabditis genus.
The phylogenetic relations of Heterorhabditis species were analyzed using the maximum likelihood method. The BLAST
analysis base on ITS gene for Iraqi population of nematodes attributes 99% similarities and 96% of query coverage with
Rhabditis blumi (DQ121436) which were the highest match in ITS. The identified species were an isolate of as Rhabditis
blumi which was first reported in Iraq, on larvae of J. hummerschmidti.
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Introduction
These nematodes could be used effectively to control

wide range of insect pest and considered as one of the
most successful agents within biological control since
1970s, especially these are isolated from the same area
of target pests as indigenous agents (Stock et al., 1999).
These nematodes are group of biological control agents
and received huge attention in many countries around
the world since 1990s (Bedding et al., 1993). They have
especial traits like search insect pests in cryptic habitats,
massive reproductive ability, mass producing them in
laboratory easily and safety to humans and other
vertebrates (Akhurst and Smith, 2002, Ehlers et al.,
2005).

The nematode have used against some insect pests
such as Artichoke plume moth (Platyptilia carduidactyla),
Banana moth (Opogona sachari), Codling moth (Cydia
pomonella L.), Leafminers Liriomyza spp. (Diptera:
Agromyzidae), Scarab grubs (Coleoptera: Scarabaeidae
and so on (Shapiro-Ilan et al., 2017). In addition the first
time of isolated nematode from long horn date palm stem
borer Jebusaea hummerschmidti in date palm cultivation

area (Al-Jabory, 2007).
The study study aimed to diagnosis the nematode

which isolated from infected larvae of J. hummerschmidti
this infested date palm trees in Iraq.

Materials and methods
Larva sampling and isolation of entomopathogenic
nematode

Larvae samples were collected from orchards date
palm from stem in the depth of placements that appeared
of the infestation, indicated by extraction fluid, having a
brown color and soft area. White trap technique (White
1927, Kaya and Stock, 1997) were used to collect
nematodes from dead larvae of the long horn date palm
stem borer, nematodes suspension were reared in the
laboratory on the last instar larvae of Galleria mellonella
at 25±2°C, as described by Woodring and Kaya (1988).
After 6-7 days, the samples were checked periodically
and the larvae that resembled infected nematodes in the
term of shape and color were transferred to White trap
again.

The emerged nematodes were harvested with 9-10
days on sponge pieces falcon tube containing then maintain*Author for correspondence : E-mail: radhialjassany@yahoo.com



in 10°C to until use in diagnosis by the following
morphological characteristics and Polymerase Chain
Reaction (PCR) then to use in programs of biological
control.
Morphological characteristics

The morphological diagnosis was performed in two
stages:

First stage: preamble the slides by Al-Zaidawi (2019):
Fixed 1: the components are exposed to temperature

at 80 and after the temperature drop at 70 the nematodes
collected in the suspension are transferred into a petri
dish and after the identity, incubation on a 37°C for 24
hours in a glass container containing ethanol alcohol.

Fixed 2: Add glycerol and ethyl alcohol (Table 1) for
4 hours and the same degree of incubation.

Fixed 3: Nematode treated is taken by nidal of a
medical syringe and placed on a glass slide, with the
covered of the slide and left to dry from the ethyl alcohol
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Table 1: Materials used in the preparation of slides for
pathogenic nematodes.

No. of Concentration Materials Time of
treatment treatment

1 10% Formalin 40% 24 hours
1% Glycerin
1% Acedic acid
88% Sterlized water

2 5% Glycerin 4 hours
95% Ethyl alcohol96%

3 50% Glycerin 4 hours
50% Ethyl alcohol 96%

Pic. 1: entomopathogen nematodes Rhabditis blumi a) tail of female, b) tail of male,
c) anterior female, d) anterior male

and then fixed using Canada balsam.
First stage: Inspection and several

degrees imaging by using Optika Vision
Lite 2.0 of head and tail of body.
Molecular characterization and
phylogeny

The DNA of nematodes was
extracted by using 5% Chelex ®100
solution (SIGMA, Bio-Rad Laboratories,
Inc. USA) and kit (Parstous) (Mashhad,
Iran) individual adults were collected
and transferred into 1.5 ml microtubule.
Then, the sample was crushed using
micro-pestle and 20 µl Chelex and 1 µl
Proteinase K (Parstous) (Mashhad,
Iran). Then, the sample was incubated
at 56°C for 3 h, following by 10 min. at

 

Fig. 1: PCR amplifiedene product for ITs gene.

95°C into a thermo-cycler, then it was centrifuged at
13,000 rpm for 3 min. Finally, supernatant was transferred
to 0.1 ml microtubule and stored at -20°C for using in the
next step. The same procedure was repeated by using
Kit instead of Chelex and Proteinase K as following the
procedure was given by Parstous Company.



Amplification of internal transcribed spacer
(ITS)

For ITS region amplification, the primers TW81
and AB28 (Joyce et al., 1994) were used. Then,
PCR reactions were conducted in a thermo-cycle
(A300 Fast Thermal Cycler, Hangzhou Longgene
Scientific Instruments Co. Ltd., China), with cycling
profile according to Joyce et al., (1994). Initial
denaturation at 94°C for four minutes; followed by
35 cycles of 94°C for one minute, 55°C for one
minute and 72°C for two minute; and a final
extension at 72°C for 20 minutes the PCR product
was electrophoresed for one hour on 1% agarose
gels with 10X TBE buffer 5% and green-viewer
(SYBR) was used to stain the gel by loading 3µl
from the PCR product. Basically, the final volume
of PCR reaction was always 25µl. The size of
amplified products was identified by comparing with
100-bp molecular DNA ladder (Parstous, Iran)
(www.parstous.com).
Sequencing, sequence analysis and sequence
alignment

The products were sequenced by Macrogen
Co. (Korea). First, the DNA sequence was blasted
to check the sequence quality. Then, Bio Edit
software (Hall, 1999) was used to check the
chromatograms of sequences.  Also, DNA Baser
was utilized to assemble the consensus sequences.
Thirty one valid and verified sequences of ITS gene
were retrieved from the Genbank and aligned
together with the sequence from this study using
Clustal X (Larkin et. al., 2007).

Results and Discussion
The isolated entomopathogen nematodes are

characterize by the narrowing at the pre-end in one
side at the body larvae. While the posturer of the
female is more width than larvae male specificity
in pharynx area.

The studied isolates were identified and
characterized based on ITS of the DNA. The target
base pair was presented on electrophoresis between
700-800bp (Fig. 1). For assessment and study the
identification of indigenous parasitic nematodes that
were collected from long horn date palm stem borer
larvae which infested date palms trees in Iraq, two
primers were used: TW81 and AB28 to identify
the species based on ITS region.
Analysis and sequence of ITS region

The length of ITS gene for IRQ isolate was
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825 bps and BLAST analysis base on ITS gene for Iraqi
population of nematodes attributes 99% similarities and
96% of query coverage with Rhabditis blumi
(DQ121436) which were the highest match in ITS, the
results showed that more than 30 matched with various
species of EPN in GenBank belonging to Heterorhabditis
genera.

The multiply alignment of a 918 bps segment of ITS
gene for 30 (Fig. 2) taxa showed that 101 sites were
conserved, 751 sites were variable, 658 sites were
singleton and 71 sites were parsimony informative. The
phylogenetic tree reconstructed based on ITS sequences,
using Neighbor-joining analysis, showed Rhabditis blumi
IRQ.1 forms a monophyletic group with other Rhabditis
blumi isolates from other regions around the world
(DQ121436), Heterorhabditidoides isolates and the
‘Insectivora’ group of  Rhabditis were placed in a single

clade. (Fig. 2).
Mean interspecific distance of ITS

sequences was 0.53% (range 0.00-1.11), which
was calculated by the Tamura 3-parameter
model. There was 0.17% difference between
Iraqi isolates and Rhabditis blumi
(DQ121436). (Table 2).

Fig. 2 Phylogenetic relationships of studied
Rhabditis blumi  isolates with 30
Heterorhabditis species based on ITS
sequences as inferred from Maximum
Likelihood (ML) analyses. Caenorhabditis
elegans (EU131007) was used as the out
group. Support values are presented near the
nodes in the form: bootstrap in ML.

Distribution of EPN species and isolates
in different areas could be exhibited
significance in behavioral and physiological
adaptation. Therefore, it is crucial for the
successful use of EPN as a biological control
agent to identify and document the locally
adapted species or isolates (Stock et al., 1999).

Many EPN identifications are based on
traditional morphological methods, but recently
some scientists have used molecular techniques
for the identification of EPNs. The use of
molecular methods can greatly reduce the
amount of time needed for identification of
unknown nematode isolates. PCR offers
several advantages compared to more
traditional methods of diagnosis: organisms do
not need to be cultured prior to processing by
PCR, the technique has sensitivity and it is rapid

Fig. 2: Phylogenetic relationships of studied Rhabditis blumi isolates
with 30 Heterorhabditis species based on ITS sequences as in-
ferred from Maximum Likelihood (ML) analyses. Caenorhabditis
elegans (EU131007) was used as the out group. Support values
are presented near the nodes in the form: bootstrap in ML.

and versatile (Lee et al., 1993). Most recently, DNA
sequence analysis of internal transcribed spacer region
(ITS-1) of rDNA (Nguyen et al., 2001).

Molecular characterization of nematodes considered
analysis of sequence data from the internal transcribed
spacer region (ITS) of rDNA (Hominick et al., 1997,
Stock et al., 2001). We therefore sequenced and aligned
partial sequence of ITS rDNA (918 nucleotides).
Molecular analysis was performed on adult females
because their large size provided an appropriate amount
of DNA. Sequencing of the nucleotides of organisms
enables use of the sequence differences amongst EPN
isolates for identification and affirmation of new species
(Szalanski et al., 2000). The applications of nucleotide
sequence data together with evolutionary species
concepts are very supportive in the discovery and
unfolding of new species (Spiridonov et al., 2004).
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