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Syncheilaxonchium nairi (Altherr, Metaxonchium bihariense Popovici, 1990 gladisf xime y gbosls -V Jgus
w L g yegySue cams p Waojlusl) Oxydirus oxycephalus (De Man, 1885) Thorne, 1939 41974) Coomans & Nair, 1975

(o oo o

Table 1. The morphometric data of Metaxonchium bihariense Popovici, 1990, Syncheilaxonchium nairi (Altherr,
1974) Coomans & Nair, 1975 and Oxydirus oxycephalus (De Man, 1885) Thorne, 1939 (Measurements are in pm

except L in mm).

Character M. bihariense S. nairi O. oxycephalus
Female Female Male Female Male
n 6 6 4 3 2
27+0.1 2.2+0.07 2.2+0.04 1.6 £ 0.09 15
L (2.5-3.0) (2.1-2.3) (2.2-2.3) (1.5-1.8)
378127 40.7+25 422+15 458+25 52.0,55.0
a (35.0-42.0) (37.5-43.0) (40.0-43.5) (43.0-49.0)
27+0.2 3.2+£0.0 3.2+00 51+0.2 45,55
b (2.0-3.0) (3.0-3.5) (3.0-3.5) (4.8-5.3)
86.2+6.2 107.2+£9.2 108.9+6.9 9.0+1.1 9.6
c (79.0-91.5) (101.0-120.9)  (101.0-115.0) (8.1-11.3)
55.1+0.6 51.2+0.9 - 39.2+14 -
\Y (54.3-56.1) (50.0-52.0) (37.0-41.0)
9.2+0.1 89+04 8.7+0.2 6.7+0.1 6.5,7.0
Lip region diameter (9.0-9.5) (8.5-9.5) (8.5-9.0) (6.5-7.0)
11.6+0.6 82+1.0 7.9+0.6 7.1+£03 7.0,75
Odontostyle length (11.0-12.5) (7.5-10.0) (7.5-8.5) (6.5-8.0)
125+0.8 11.8+0.8 13.8+0.3 104+ 0.5 10.0,11.0
Odontophore length (11.5-14.0) (11.0-12.0) (13.5-14.5) (9.8-11.3)
1021.8+36.1  704.9+19.4 680.8+8.5 323.0+15.4 289.0, 322.0
Neck length (980.0-1080.0) (689-733) (676.0-691.0) (310.7-351.5)
755.5 + 32.4 4875+ 13.4 464.3 £ 23.2 163.2+10.4 138.0, 150.0
Phar. expansion length (720.2-800.8)  (473.0-505.0)  (446.0-490.5) (153.0-181.0)
734+£12 56.2 + 4.7 533120 56.2+4.7 28.0, 30.0
Body diam. at mid-body (72.0-74.5) (50.0-62.0) (51.0-55.0) (50.0-62.0)
738120 56.9+5.0 545+34 38.1+29 30.0,31.5
Body diam. at neck base (72.0-76.5) (50.0-62.5) (51.5-58.5) (34.0-41.3)
42.6+3.2 34.9+0.8 30.0+05 209115 20.0,21.0
Body diam. at anus (40.0-48.0) (34-36) (30.0-31.0) (19.5-23.0)
102.1 £ 18.9 113.5+19.3 - 105.9+11.6 -
Ant. genital branch length (93.0-136.0) (111.0-120.0) (86.0-118.5)
4455+ 115.8 142.3 +20.2 - 650.2 £41.5 -
Pre-rectum length (330-580) (125.0-165.0) (618.0-732.0)
322109 214+15 20610 183.7 £ 13.3 159.0, 162.0
Tail length (30.0-33.0) (19.0-23.0) (20.0-22.0) (160.0-196.5)
- 50.3+2.7 - 34.0,35.5
Spicules length - (47.5-53.0)
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Figure 1. Oxydirus oxycephalus (De Man, 1885) Thorne, 1939: A: Female entire body, B: Male entire body, C:
Amphids, D: Female anterior body region, E: Pharyngeal expansion, F: Cardia, G: Vagina region, H: posterior
genital branch, I: Female posterior end, J: Spicules, K: Male posterior end (Arrows indicate ventromedian
supplements), (Scale bars: A and B=200 pm, C-G, J and K= 10 pm, I= 100 pm).
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Figure 2. Syncheilaxonchium nairi Altherr, 1974 (Coomans et Nair, 1975): A: Female entire body, B: Male entire
body, C: Anterior body region, D: Amphids, E: Cardia, F: Vagina region, G: Female posterior genital branch,
H and I: Female posterior end, J: Male posterior end (Arrows indicate ventromedian supplements) (Scale bars:

A and B=100 pm, C-J =10 pm).

olgls cbal T e Gl s ol Ll
Opisthodorylaimus  ,.s" ,5 , Belondiridae
Pl gl S 5,5 5 5 sylphoides (AY593010)
Thornenematinae oslsbs ;5 4 Gl S 5 Ab

OR594281 jlei oy b My &K JsS g0 andllas 55

Cdn O L Ll 03 & ey S 65 ol sl
53 (PP=1) YU ey Jle| L o lgs dmslin > s 3075
;3.8 5 L5 (AY593012) O. oxycephalus « 8 s



Y \\°'\'jﬁkgfé)kﬁ;fﬁ‘ﬂq—(dj);w@p%)éﬁﬁog

Pefia-Santiago & Abolafia, ) cul ¢, g0 T b L oAUl § b e pl s Siddigi, 1969
058 5l s, oYU i8S, 5w S o1.(2023 A Gl s Wil ealsbVL ol Jlasl oy
548 5 Wl i (OLadSSl ¢ pund g ¢SS5k ckila (OLIT ) Gholhasan et al., (2018) Varela-Benavides &
L3 5,8 . (ANdrassy, 2009) el eas iyl 8 ds ol 05 U w e Pefa-Santiago (2018)
35l ) 5 Sl edaw 5 S5 @ Ol 3 &5l S by e & dad e O ppges el esl gVl

el 535S 3, S i S s 5l S Cho S s FlR S Olbl s e Slemale

95 Jlait Jomo D il :C oy (g9 i 1 B« oy (I (ks A : Metaxonchium bihariense Popovici, 1990 - <&
=A 1 olie) O Sl i il 9 H (e (g 998 :G i (290 4u” 9 U319 4B iF 0395 5 S0 o a8 tE (o i

(50950 ¥+ =1-D (o9 ;<o 1+ :C 9B ¢ g o 1+ +
Figure 3. Metaxonchium bihariense Popovici, 1990: A: Entire body, B: Anterior body region, C; Amphids, D:

Junction of the two parts of the esophagus, E: Cardia, F: Vagina region and anterior uterine sac, G: Posterior
genital branch, H and I: Posterior end (Scale bars: A =100 pm, B and C=10, D-1=30 pm).
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0.07
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Figure 4. Bayesian tree inferred under the GTR + | + G model from 28S rDNA D2-D3 expansion domains of
Metaxonchium bihariense Popovici, 1990, Syncheilaxonchium nairi (Altherr, 1974) Coomans & Nair, 1975 and
Oxydirus oxycephalus (De Man, 1885) Thorne, 1939. Probabilities of more than 50% are given for appropriate
clades. The newly obtained sequences are in bold.
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Abstract

Background and Objectives

The Taf region encompasses several distinct local climate zones and harbors rich biodiversity, yet
its nematode fauna remains unstudied. The distinguishing characteristics of this superfamily
include a relatively short odontostyle, a slender but weakly muscular anterior section of the
esophagus, an enlarged basal expansion of the esophagus, which varies in length and is encased by
a discernible sheath composed of spiral muscles, and a potentially similar or dissimilar tail
morphology in males and females. Presently, the superfamily comprises 36 genera. To investigate
the nematode biodiversity of the Taf region in Khorramabad County, 50 soil samples were
collected. Among the extracted nematodes, three species belonging to Belondiroidea—Oxydirus
oxycephalus, Metaxonchium bihariense, and Syncheilaxonchium nairi—were identified. The
morphometric, morphological, and molecular characteristics of these species were analyzed using
the 28S rDNA gene region.

Materials and Methods

Soil samples were collected from the rhizosphere of forest trees in the Taf region. Nematodes were
extracted utilizing a modified Brown & Boag (1988) method. Following extraction, specimens
were fixed and preserved in anhydrous glycerin according to the protocol outlined by De Grisse
(1969) and mounted on permanent glass slides. Species identification was conducted using a light
microscope equipped with a Dino-Eye Eyepiece Camera, relying on morphological and
morphometric characteristics alongside established taxonomic keys. Photomicrographs were
captured using the same microscope outfitted with a DP50 digital camera. Nematode DNA was
extracted from individual specimens following the protocol described by Archidona-Yuste et al.
(2016). The D2-D3 segments were amplified utilizing the D2A and D3B forward and reverse



primers, respectively. Subsequently, the generated sequences were aligned with other 28S rDNA
gene sequences available in GenBank using MEGAG6 software. Phylogenetic analysis of the
sequence datasets was conducted via Bayesian inference (BI) employing MrBayes 3.1.2 under the
GTR + I + G model. The resulting tree was visualized using FigTree v1.4.3.

Results

In this study, three species from the Belondiroidea superfamily were identified. Through
morphological, morphometric, and D2-D3 expansion analysis of the 28S rDNA, these species were
determined to be Oxydirus oxycephalus, Metaxonchium bihariense, and Syncheilaxonchium nairi.
Notably, O. oxycephalus was found for the first time within Iran's nematode fauna. In females, O.
oxycephalus displays a cylindroid body shape, measuring 1.5-1.8 mm in length. The lip region is
slightly asymmetrical, while the spear is fusiform, measuring 6.5-8.0 um in length. The oesophagus
assumes a bottle-shaped configuration, with the basal bulb being cylindrical and encased by a
prominent muscular spiral sheath. The vulva is observed as a transverse slit with non-sclerotized
lips, and the posterior gonad is normal (opisthodelphic) with a reduced anterior gonad. The tail is
long and filiform, typically presenting a swelling. Male specimens share a similar morphology to
females, with spicules measuring 34.0-35.5 um in length and 9-11 ventromedian supplements. The
phylogenetic Bayesian consensus tree, derived from D2-D3 28S rDNA analysis, reveals that O.
oxycephalus, along with O. oxycephalus (AY593012), forms a subclade with 100% posterior
probability (PP) support, situated within a larger clade containing Opisthodorylaimus sylphoides
(AY593010 and AY593008) from the Thornenematinae subfamily. The morphological and
morphometric characteristics of the S. nairi population studied closely resemble those of the type
specimens in terms of general morphology and measurements, indicating a high degree of
similarity. A single D2-D3 28S rDNA gene sequence (OR594282) was obtained for S. nairi, which
forms a highly supported (100% PP) clade with another representative of Syncheilaxonchium sp.
(KP792285 and KP792284).

The Iranian population of M. bihariense closely resembles the type population, with only minor
differences observed in body length and pharyngeal length. Notably, a sequence (OR600367) was
obtained for the first time for this population.

Discussion

The placement of O. oxycephalus sequences in the phylogenetic tree, segregated from other taxa
within this superfamily and grouped within the same clade (96% posterior probability), alongside
O. sylphoides from the Thornenematinae, suggests that Belondiroidea constitutes a polyphyletic
group. Additionally, as noted by Pefia-Santiago and Abolafia (2023), the presence of a spiral sheath
surrounding the expanded part of the pharynx is considered an apomorphic feature.
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