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Abstract:

Deladenus longicaudatus n. sp. was recovered from decaying wood of a broad-leaf forest tree in the forests of Javaherdeh,
Mazandaran province, northern Iran, and is herein described and illustrated based upon morphological, morphometric,
and molecular characters. The new species is mainly characterized by its small to medium body size of free-living
mycetophagous females (523-682 um long) with an elongate conical tail (c = 9.3-11.0 and ¢’ = 3.9-5.3), a relatively anterior
vulval position (V = 84.5-89.0%), the pharyngo-intestinal junction at the level of the nerve ring, the secretory—excretory
pore (S-E pore) posterior to the nerve ring, and at the same level as the hemizonid. It is further characterized by seven
incisures in the lateral fields, a short stylet (5.0—6.5 pm), small lateral vulval flaps, and absence of a postvulval uterine sac
(PUS). By having similarities in tail shape, ¢’ ratio greater than 3, posterior position of the S—E pore and hemizonid to the
nerve ring, and lack of PUS, the new species is comparable to four known species of the genus, namely, D. gilanica, D.
hyrcanus, D. zyzyphus, and D. parvus. It is furthermore typologically comparable to mycetophagous phase of Hexatylus
vigissi. In molecular phylogenetic analyses using partial small and large subunit (SSU and LSU D2-D3) rDNA sequences, the
SSU sequences of the new species formed a moderately supported clade with sequences of Howardula spp. In LSU
phylogeny, the newly generated sequences of the new species formed a clade with corresponding sequence of D. hyrcanus.
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The genus Deladenus Thorne, 1941 comprises nematodes
with two distinct main life phases: a free-living phase,
feeding on fungi (the mycetophagous phase), and an
insect-parasitic phase (the entomoparasitic phase). The
infective and mycetophagous phases dwell in soil,
decaying organic matter, wood, and the bark of trees
(mostly dead and dying trees). Species identification in
this genus relies on several morphological features,
including body shape, vulva position, number of lateral
lines, stylet length, the positions of the pharyngo-intestinal
junction, secretory—excretory (S-E) pore and hemizonid,
tail shape, and male characters. Due to morphological
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and biological similarities in the mycetophagous phase
of three genera Deladenus, Hexatylus Goodey, 1926, and
Rubzovinema Slobodyanyuk, 1991, Rezaei et al. (2025)
have recently urged that the mycetophagous Deladenus-
like forms (species of the three aforementioned genera)
need to be compared with all species under these genera
when only free-living phase is available.

Since its establishment, Deladenus has attracted con-
siderable attention of taxonomists. According to Aliramaji
et al. (2024), a total of 42 valid species were described by
2024. Since then, the genus has been enriched by descrip-
tion of five more species, including D. hebetocaudatus
Rezaei, Pourjam, Atighi, Kanzaki, Giblin-Davis and
Pedram, 2025, D. uljinensis Mwamula, Bae, Kim and Lee,
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2025, D. ramianensis Ajoudani, Pourjam, Jahanshahi
Afshar, Atighi and Pedram, 2025, D. maraghensis Saberi,
Jahanshahi Afshar, Atighi, Kanzaki, Giblin-Davis and Pedram,
2025, and D. hyrcanus Agh Atabai, Aliramaji and Shokoohi,
2025. Eighteen species listed by Aliramaji et al. (2024), along
with five species described after 2024, were characterized
solely based on their free-living phase.

In Iran, the genus was first recorded by recovering D.
durus (Cobb, 1922) Thorne, 1941 (Jahanshahi Afshar et al.,
2014). Later, several species were described or reported
from the country (Ajoudani et al., 2025). The species D.
ramianensis, D. maraghensis, and D. hyrcanus represent
the latest species added to the genus from Iran (Ajoudani
et al.,, 2025; Saberi et al., 2025; Agh Atabai et al., 2025).

During a recent study on nematodes associated with
deadwood in forests of Javaherdeh in Ramsar county,
Mazandaran province, northern Iran, in 2024-2025, free-
living stages of a Deladenus-like population sensu Rezaei
et al. (2025) were recovered from decaying wood of a
broad-leaf forest tree. Detailed morphological studies of
this population after comparison with all species of rele-
vant genera indicated that it represents an undescribed
species. Thus, the aims of the present study are to describe
this population using morphological features and to recon-
struct its phylogenetic relationships with relevant species
and genera using sequences of small subunit (SSU) and
D2-D3 expansion segments of the large subunit
(LSU) rDNA.

1. Materials and methods

1.1 Wood and bark sampling, nematode
extraction, and morphological
characterization

Decaying wood and bark samples were collected in nat-
ural forests of Javaherdeh, Ramsar county, Mazandaran
province, northern Iran. Nematodes were extracted using
the tray method (Whitehead and Hemming, 1965). Live
specimens were handpicked under a Nikon SMZ1000
stereomicroscope, heat-killed in hot 4% formaldehyde
solution, and processed to anhydrous glycerin following
De Grisse (1969). Permanent slides were prepared and
examined with a Nikon Eclipse E600 microscope. Photo-
micrographs were obtained using an Olympus DP72
digital camera attached to an Olympus BX51 microscope
equipped with differential interference contrast optics.
Line drawings were made with a drawing tube and digi-
tally drawn in CorelDRAW® software version 2020.

Deladenus in its broad sense was accepted in this
research (Chitambar, 1991). The new species was com-
pared with the mycetophagous phases of three genera,
Deladenus, Hexatylus, and Rubzovinema, according to
Rezaei et al. (2025) [valid species of the latter two genera
according to Siddiqi (2000)].

1.2 DNA extraction, polymerase chain
reaction (PCR), and sequencing

Three live nematode specimens of the new species were
picked out and transferred individually to a small drop of
tris-ethylenediaminetetraacetic acid (TE) buffer (10 mM
Tris-Cl; 0.5 mM ethylenediaminetetraacetic acid; pH 9.0;
Qiagen) on a clean slide and gently squashed using a clean
cover slip after photomicrographic documentation. The
suspension from each specimen was collected by adding
35 uL of TE buffer. DNA samples were stored at —20°C until
used as PCR templates. The partial SSU rDNA was ampli-
fied using forward primer 1813F (5-CTGCGTGAGAGGTGA
AAT-3) and reverse primer 2646R (5-GCTACCTTGTTACGA
CTTTT-3') (Holterman et al., 2006). The LSU rDNA D2-D3
expansion domains were amplified using the forward
primer D2Ab (5-ACAAGTACCGTGAGGGAAAGTTG-3) (De
Ley et al., 1999) and reverse primer 1006R (5-GTTCGATTA
GTCTTTCGCCCCT-3) (Holterman et al., 2008). PCR reactions
were performed in 35 pl volumes with an annealing tem-
perature of 52°C. The successfully amplified PCR products
were sequenced with the same primers used in PCR by
Pishgam Corporation (Tehran, Iran), using an ABI
3730XL sequencer. The newly obtained sequences were
deposited in the GenBank database under the accession
numbers PX106384 and PX106385 for SSU rDNA; and
PX108876, PX108877, and PX108878 for LSU rDNA.

1.3 Phylogenetic analyses

The newly obtained SSU and LSU sequences of the new
species were compared with those of other nematode
species available in the GenBank database using the
BLAST homology search program. For phylogenetic recon-
struction, two independent datasets were prepared: the
SSU and LSU. Sequences of both loci were aligned using
MUSCLE implemented in MEGA7 (Kumar et al., 2016) and
manually edited to remove poorly aligned or ambiguous
positions. Model selection for nucleotide substitution
was performed with MrModeltest v2 (Nylander, 2004),
applying the Akaike information criterion. The analysis
indicated that the general time reversible model, incorpor-
ating both a gamma distribution of rate heterogeneity
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among sites and a proportion of invariant sites (GIR + G +1I),
was the most suitable, and was therefore used for further
analyses. Bayesian inference was performed using MrBayes
v3.1.2 (Ronquist and Huelsenbeck, 2003) for 5,000,000 genera-
tions for each dataset. Twenty-five percent of the samples were
discarded as burn-in. The Markov chain Monte Carlo method
within a Bayesian framework was used to estimate posterior
probabilities of phylogenetic trees using the 50% majority rule.
For the SSU phylogeny, sequences of Acrobeloides maximus
Thorne, 1925 and Acrobeles ciliatus von Linstow, 1877 were
used as outgroups, whereas for the LSU phylogeny, sequences
of Poikilolaimus oxycerca de Man, 1895 and P. piniperdae
Fuchs, 1930 served as outgroups. The resulting phylogenetic
trees were visualized using Dendroscope v3.2.8 (Huson and
Scornavacca, 2012) and subsequently digitally drawn in Corel-
DRAW® software version 2020.

2. Results

2.1 Description

2.1.1 The line drawings and photomicrographs of
Deladenus longicaudatus n. sp. are presented in
Figs. 1 and 2, respectively

2.1.2 The morphometrics of Deladenus longicaudatus
n. sp. are shown in Table 1

Female (free-living mycetophagous phase):

Body small to medium-sized, almost fusiform, not
obese, nearly straight to very slightly ventrally curved
after fixation, gradually tapering toward both anterior
and posterior ends, more at the posterior body region,
with an elongate conical tail. Cuticle with fine annuli
(1.3-1.5 um wide at mid-body). Lateral field with seven lines
at mid-body. Cephalic region low, 2.4-3.2 times wider than
high, continuous with body contour, slightly depressed at
base, anteriorly flattened to slightly concave. Stylet small,
with three distinct posteriorly directed knobs, the conus
occupying ca 31-40% of total stylet length. Dorsal gland
orifice just posterior to stylet knobs. S-E pore posterior to
nerve ring, at the same level with hemizonid. Deirid not
observed. Pharynx without a distinct median bulb, lacking
a chamber, its junction with intestine at the level with the
nerve ring, dorsal pharyngeal gland forming a long overlap
over intestine, subventral glands shorter, their orifice
slightly posterior to mid-pharynx. Intestine simple, rectum
and anus functional. Reproductive system monodelphic-
prodelphic, with ovary outstretched, maturing oocytes in one
or two rows, oviduct narrow, tube-like and long, spermatheca

not observed; crustoformeria with more than four cells in each
row, uterus and vagina with moderately sclerotized wall, vulva
in the shape of a wide slit, with lateral flaps (seen in ventro-
lateral focus). Postvulval uterine sac (PUS) absent. Vulva-anus
distance less than tail length (tail/vulva to anus 2-3). Tail elon-
gate conical, gradually tapering to a finely rounded tip.

Male (free-living mycetophagous):
Not found.

2.2 Infective female

Not found.

2.3 Parasitic female

Not found.

2.4 Type habitat and locality

Decaying wood and bark of a dead broadleaf tree in for-
ests of Javaherdeh, Ramsar county, Mazandaran province,
northern Iran. GPS coordinates: 36°52'70"N, 50°33'39.5"E.

2.5 Type material

Holotype female and 11 paratype females were deposited
at the WaNeCo nematode collection of Wageningen
University, The Netherlands. The LSID code of this publi-
cation is: urn:lsid:zoobank.org:pub:800CA2DA-5C2C-47F8-
9DED-95445BBDBCBO

2.6 Etymology

The specific epithet refers to the elongate conical tail of the
new species.

2.7 Diagnosis and relationship

The mycetophagous females of the new species are mainly
characterized by an elongate conical tail gradually
tapering to a finely rounded terminus (51-63 um long,
¢ =9.3-11.0, ¢’ = 3.9-5.3), a relatively anterior vulval posi-
tion (V = 84.5-89.0%), and a tail length 2-3 times the
vulva-anus distance long. Deladenus longicaudatus n. sp.
is further characterized by 523-682um long females
having the pharyngo-intestinal junction at the level with
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Figure 1.

the nerve ring, the S-E pore posterior to the nerve ring
and at the level with the hemizonid, seven lines in the
lateral fields, a short stylet (5.0-6.5um), small lateral
vulval flaps, and absence of a PUS.

By having similarities in tail shape, ¢’ ratio greater than
3 and position of S-E pore and hemizonid posterior to nerve
ring as well as no PUS, the new species is comparable to
four known species of the genus, namely, D. gilanica
Jalalinasab, Esmaeili, Ye and Heydari, 2020, D. hyrcanus,
D. parvus Zell, 1985, and D. zyzyphus Bajaj, 2015. The new
species differs from D. gilanica by a longer body (523-682 vs

Line drawings of Deladenus longicaudatus n. sp. (mycetophagous female). (a) Total body. (b) Anterior body region.
(c) Pharyngeal region. (d) Lateral lines. (e) Posterior body region.

314-422 pm), shorter stylet (5.0-6.5 vs 7.5-8.0 um), S-E pore
86-112 pm from anterior end (vs 61-76 um), number of lat-
eral field lines (seven vs eight), presence of lateral vulval
flaps (vs absence), and longer tail (51-63 vs 27-32 um); from
D. hyrcanus by a shorter body (523-682 vs 718-806 pm),
shorter stylet (5.0-6.5 vs 7.5-10.0 um), shorter pharynx
(51-69 vs 71-86 pm), vulva-anus distance (21-31 vs
28.5-46.0 pm), and presence of lateral vulval flaps (vs
absence); from D. parvus by number of lateral field lines
(seven vs four), a posterior vulval position (V = 84.5-89.0 vs
79.8-85.4%), presence of lateral vulval flaps (vs absence),
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Figure 2. Photomicrographs of Deladenus longicaudatus n. sp. (mycetophagous female). (a and b) Total body. (c) Cephalic region
and stylet (fresh sample in water). (d) Position of nerve ring (upper arrowhead) and hemizonid (lower arrowhead). (e)
Position of pharyngo-intestinal junction at the level with the nerve ring (arrowhead). (f) Lateral vulval flap (arrow-
head). (g) Lateral lines. (h) Part of reproductive system. (i) Posterior body region. (Scale bars: a and b =40 pm, c and g =

5um, d-f, h and i = 10 ym).

and a finely rounded tail tip (vs having a short hairy pro-
cess); from D. zyzyphus by shorter body (523-682 vs
790-1,110 pm), shorter stylet (5.0-6.5 vs 7-9 pm), S-E pore
at the level with hemizonid (vs posterior to hemizonid),
number of lateral lines (seven vs four), lower a ratio
(19.5-34.0 vs 45-51), lower ¢ ratio (3.9-5.3 vs 6.1-7.0), pre-
sence of lateral vulval flaps (vs absence), shorter tail (51-63
vs 69-90 um), and absence of males (vs presence).

Among the mycetophagous phases of the species under
the genera Hexatylus and Rubzovinema, the new species is
typologically comparable to Hexatylus vigissi Skarbilovich,
1952 (a poorly known species), but differs from it by a
shorter body (523-682 vs 986-1,326 pm), shorter stylet
(5.0-6.5 vs 6-8 pm), S-E pore 86-112 um from anterior
end (vs 112-125 pm), lower c ratio (9.3-11.0 vs 12.7-16.5),
and shorter tail (51-63 vs 60-100 pm).

2.8 Remark

Description of Hexatylus vigissi includes no data on the
rectum acting as a feeding pump. This feature is regarded
as one of the main generic characters of Hexatylus, as
defined by Siddiqi (2000).

2.9 Molecular profiles and phylogenetic
status

2.9.1 Partial SSU rDNA

The partial sequencing of SSU rDNA from two specimens

of the new species yielded two fragments of 786 nucleo-
tides which were identical after aligning. The BLAST
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Table 1. Morphometrics of Deladenus longicaudatus n. sp. Table 1: Continued
Female
Characters Holotype Paratypes Female
n | 1 1 Characters | Holotype Paratypes
L 570 579 + 51 Vulval body width 19 175+ 2.0
(523-682) (14.5-20.5)
a 26 27+5 Anal body width 12.5 12.0 £ 1.5
(19.5-34.0) (8.5-13.5)
b 9.8 93+10 Vulva-anus 27 25+3
8-11) (1-3)
b 45 5:1 Tail 58 565 £ 4.0
(3.8-6.7) (51-63)
¢ 98 10105 All measurements are in ym and in the form: Mean value +
(9.3-11.0) standard deviation (range).
¢ 4.6 47+04
(3.9-5.3)
v 85.0 863 + 12 search using these two fragments revealed that all avail-
(845-89.0) able sequences in GenBank shared less than 98% identity
Lip region height 5 20 £03 vyith tl}em. A set of 80 sphaerularioid SSU sequences
(1525 (including two sequen.ces of the new species) and
sequences of two classic rhabditids as outgroups were
Lip region width 6 6002 used in SSU phylogeny (accession numbers and species
(5.8-6.2) in the tree). Fig. 3 represents the SSU phylogeny resulting
Stylet 6.5 6.0£0.5 from this dataset. In this tree, SSU sequences assigned
(5.0-6.5) to Deladenus spp. occupied distant placements across
Conus 25 23+ 02 the tree, indicating that the genus is polyphyletic
2.0-25) based on this marker and currently available data. The
m - 37031 SSU sequences of the new species clustered with
(315 + 405 sequences of Howardula neocosmis Pomar,. Jaenike and
Shoemaker, 1998 (AF519226), H. cf. neocosmis (AF519228),
Nerve ring 57 61+5 and H. aoronymphium Welch, 1959 (AY589304) inside a
(51-67) clade that also includes sequences of Deladenus gilanica
Hemizonid 89 97£10 (MF43926) and the sequence assigned to D. durus
(84-110) (JQ957898), with a moderate Bayesian posterior prob-
S-E pore 91 99 + 10 ability (BPP = 0.86).
(86-112)
Pharynx s 6245 2.9.2 D2-D3 fragments of LSU rDNA
G1-69) Partial sequencing of the D2-D3 expansion segments of
Anterior end to end of glands 126 121+16 LSU rDNA of three individuals of the new species yielded
(102-142) three fragments of 724 nucleotides which were identical
Overlapping 68 59 +13 after aligning. The BLAST search revealed that all avail-
(39-76) able sequences in GenBank shared less than 90% identity
Anterior end to vulva 485 500 + 50 with them. For LSU phylogeny reconstruction, 92 sphaer-
(442-607) ularioid sequences (including three sequences of the new
Maximum body diameter » _— species) and sequences of two E:lassic rhabditid taxa .as
16-27) outgroups were included (accession numbers and species

in the tree). Fig. 4 represents the LSU phylogeny resulting
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0.57, KF373735 Spilotylenchus sp.
0.90-PQ608660 Deladenus maraghensis
LOOILKF373733 Psyllotylenchus sp.

KF373731 Rubzovinema sp.
PQ495952 Deladenus ramianensis
OP250137 Deladenus bonabensis
MW879741 Deladenus taedae

1.00;fMT009494 Deladenus brevis
MT076968 Deladenus brevis
AF519234 Howardula dominicki
IX291137 Howardula phyllotretae
AY 146451 Howardula benigna
MF 134423 Anguillonema amolensis

Q915805 Bradynerr;a listronoti
L.C801232 Bradynema sp.
0.82;EU545475 Deladenus siricidicola

0.80)

1.00|-JF304744 Deladenus proximus
KY098774 Deladenus posteroporus

2TAB663 184 Allantonematidae sp.
PQ814256 Deladenus uljinensis

0.951AF519226 Howardula neocosmis

AY 589304 Howardula aoronymphium
0.73! PX106384 Deladenus longicaudatus n. sp. (Fem1)
0.79| 0.97'PX106385 Deladenus longicaudatus n. sp. (Fem2)
0.86 MF043926 Deladenu gilanica
: 1Q957898 Deladenus durus
0.677EU024567 Fergusobia quinquenerviae
0.771L| LOOILKF209340 Fergusobia sp.
KX611458 Fergusobia leptospermum
1.00r OM749739 Parasitylenchus nearcticus
MN175318 Parasitylenchus nearcticus
1.00| 1 AF519230 Howardula sp.
AF519231 Howardula sp.
—KY907662 Delatylus andersoni
0.967-LC625873 lotonchium russulae
1.00[L-1.C625872 lotonchium laccariae
LC625870 lotonchium ungulatum
LC625871 Iotonchium cateniforme
KJ636357 Hextylus sp.
lenus sp.

100l LNH243753 Dela
G993562 Anguinidae sp.
MG902913 Tripius gyraloura
1.00rAY 912040 Gymnotylenchus sp.
1.C219518 Contortylenchus sp.
DQO080531 Sychnotylenchus sp.
LC744417 Contortylenchus genitalicola
1.00 LC801230 Contortylenchus sp.

|| .87:KY272624 Deladenus laricis
0.90 KY272625 Deladenus cf. laricis
PP951433 Deladenus hebetocaudatus

0.99—MH243750 Stictylus sp.
1.00/ “-AB250212 Sphaerularia bombi
-AB300595 Sphaerularia vespae

0.71FAY 593914 Nothotylenchus acris
OR469886 Pauronemoides siddiqii
1.00lAJ966481 Deladenus sp. 077
'‘EU306345 Deladenus sp.”"
KX231307 Pauronemoides iranicus
Y912050 Hexatylus sp.
MH376891 Prothallonema sp.
EU669913 cf. Helionema sp.
0.99 KF885743 Abursanema iranicum
KX549317 Nothotylenchus sp.
OL757379 Nothotylenchus geraerti

EU669912 Halenchus fucicola
KJ636412 Anguina tritici
GU727546 Litylenchus coprosma
AY 284638 Pseudhalenchus minutus

OL622072 Nothotylenchus similis
MH427865 Hexatylus sp.
L.C631553 Neomisticius sp.

1.00 1.00)

=
IL..)

1.00|

——EU196016 Acrobeloides maximus
-AF202148 Acrobeles ciliatus

Figure 3. Bayesian 50% majority rule consensus tree of Deladenus spp. and other related species from various genera based on SSU
rDNA sequences under GTR + I + G model. BPP values more than 0.50 are given for appropriate clades. The newly generated
sequences are indicated in bold.
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1.00—LC631554 Neomisticius sp.

PP174320 Nothotylenchus savadkoohensis
OL622065 Nothotylenchus medians
0Q625777 Nothotylenchus similis
KT149799 Nothotylenchus persicus
1.00JF327759 Ditylenchus dipsaci
0.98 GU727547 Litylenchus coprosma
.00 KC818620 Anguina tritici

OP854657 Ditylenchus tenuidens
1.00—MH243749 Nothotylenchus sp.
0.99 KM401545 Veleshkinema iranicum

E MT002910 Sphaerularia sp.
MKO089525 Prothallonema sp.
KT034475 Tripius sp.

1.00 MH427864 Paurodontella composticola

1.00]

1.00) 0.50]

1.0000R469887 Pauronemoides siddiqii
OR469888 Pauronemoides siddiqii
J:KF 885742 Abursanema iranicum
KY614387 Abursanema quadrilineatum
——KP000034 Paurodontella sp.
JX291131 Howardula sp.
00—MG865786 Parasitylenchus sp.
MH722215 Parasitylenchus bifurcatus
DQ328729 Parasitylenchus sp.
MK226151 Allantonematidae sp.

4-MW577121 Sphaemlarlmdea Sp.
L 00 OP250136 Delad.
PQ496769 Deladenus ramianensis
MW879715 Deladenus taedae
0671 DQ915804 Bradynema listronoti

: - -DQ328730 Bradynema rigidum
IX291132 Allantonema mirable
KM403370 Deladenus sp.
MTO010121 Deladenus brevis
OR238925 Deladenus tonekabonensis
.00KF373739 Psyllotylenchus sp.

0.98KF373738 Psyllotylenchus sp.

0.73 \KF373736 Rubzovinema sp.
K KF373740 szlorylenchus sp.
KU522237 Paurodk parapitica

0.57! SOS 16 Deladenus maraghensis
Y 633444 Deladenus siricidicola
X104304 Deladenus canii
0.741X 104315 Deladenus sp.

=3
=3

1.00|

OP854790 Deladenus posteroporus
1.00PQ816571 Deladenus posteroporus
Y 589346 Fergusobia camaldulensae
KX61 1459 Fergusobia leptospermum
1X457399 Fergusobia sp.
AY 589307 Fergusobia sp.
AY 589335 Fergusobia rileyi
EF011675 Fergusobia sp.
KY907663 Delatylus andersonis
100 'X108876 Deladenus longicaudatus n. sp. (Fem1l)
=PX108877 Deladenus longicaudatus n. sp. (Fem2)
'X108878 Deladenus longicaudatus n. sp. (Fem3)
PV267324 Deladenus hyrcanus
07 MF043927 Delad. gilanica

0.61 1400 DQ328733 Skarbilovinema lyoni
“F 00'_|0~92 |:Q . JX29 lhl 3{6 .S}karl;lilovl;’nema laumondi
- DQ328732 Wachekitylenchus bovieni
L AY589395 Howardula aoronymphium
MH243754 Deladenus sp.
PQ816575 Delad uljinensis
1.00 KY272630 Deladenus laricis
2| KY272629 Deladenus cf. laricis
KM403371 Deladenus sp.
1.00/KM245035 Contortylenchus sp.

1.C219520 Contortylenchus sp.
—DQ059059 Poikilolaimus oxycercus
———DQ059060 Poikilolaimus piniperdae

Figure 4. Bayesian 50% majority rule consensus tree of Deladenus spp. and other related species from various genera based on LSU
rDNA D2-D3 sequences under GTR + I + G model. BPP values more than 0.50 are given for appropriate clades. The newly
generated sequences are indicated in bold.
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from this dataset. In this tree, LSU sequences assigned to
Deladenus spp. were scattered across different clades, indi-
cating that the genus is polyphyletic based on the LSU
marker and currently available data. The LSU sequences
of the new species formed a clade with the corresponding
sequence of Deladenus hyrcanus (PV267324), and the rela-
tionship of this clade with the LSU sequence of D. gilanica
(MF043927) was not supported (BPP = 0.66).

2.10 Remark

Attempts to amplify the cytochrome c oxidase subunit 1
gene of the new species failed.

3. Discussion

In this study, a new species of the genus Deladenus was
described and characterized wusing an integrative
approach, combining morphological and molecular data.
To date, six species of genus Deladenus, characterized by a
long conical tail (the ¢’ ratio 23) ending in a pointed or
finely rounded terminus, have been described. Among
them, D. megacondylus (Mulvey, 1969) Sumenkova, 1975
and D. saccatus Andrassy, 1954 possess a PUS and were
therefore excluded from comparisons with the new spe-
cies. The remaining four species have already been mor-
phologically compared with the new species in diagnosis
and relationships.

As emphasized by Rezaei et al. (2025), most species
currently placed in the genus Hexatylus are poorly
described. Although its type species is well delimited by
the morphology of its stylet knobs, the descriptions of
other species lack details on the basal cephalic sectors
and the rectum acting as a feeding tube, which have
been emphasized as generic traits by Siddiqi (2000). At
the current status, no taxonomic changes are proposed
for the species currently placed in Hexatylus, as it is
beyond the scope of this study.

The reconstructed SSU and LSU phylogenies in the pre-
sent study revealed that, in line with previous analyses
(e.g., Amiri Bonab et al., 2023; Saberi et al., 2025; Ajoudani
et al,, 2025), ribosomal sequences of Deladenus and other
sphaerularioid genera do not form monophyletic groups
based on the currently available data. Although several
independent phylogenetic genera could be proposed based
on the varying positions of currently sequenced species in
phylogenetic trees, such an action would further compli-
cate the taxonomy of Deladenus. In that case, the generic
status of Deladenus-like species would become entirely
dependent on sequencing results. Moreover, the parasitic

stages and molecular data of many species remain
unknown or insufficiently studied. Therefore, any tenta-
tive revision of Deladenus requires additional data in the
future. The description of the present new species sup-
ports the findings of Saberi et al. (2025), Ajoudani et al.
(2025), and Agh Atabai et al. (2025), highlighting the poten-
tially high diversity of the genus Deladenus in Iran.
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