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Abstract

Two populations of Paurodontella longicaudata n. sp. were recovered from natural forests of Golestan province, northern
Iran. The type population of the new species was characterized by 405-579 pum long females having 7.5-8.4 um long stylet
with asymmetrical knobs, four lines in the lateral fields, basal pharyngeal bulb with long stem-like extension projecting into
the lumen of intestine, small post-vulval uterine sac (PUS) 4.0-4.8 um long, elongate conoid tail with 84-96 pum length and
finely rounded tip. Males were not recovered, but spheroid sperm cells were observed inside female genital tract.
Morphological differences between the new species and seven known species of the genus, mainly having conical tail, namely
P. asymmetrica, P. balochistanica, P. gilanica, P. minuta, P. myceliophaga, P. parapitica and P. persica, were discussed. The
new species is the morphologically closest species to P. gilanica, forms a tentative cryptic species showing remarkable
nucleotide differences in two small and large subunit ribosomal RNA gene (SSU and LSU rDNA D2-D3) markers. In
Bayesian phylogenetic analyses using the SSU and LSU, it formed a clade with Paurodontella gilanica. This is another new
evidence on cryptic speciation in nematodes, indicating “apparently minor" morphological differences which were

corroborated with the remarkable molecular differences.
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Introduction

The genus Paurodontella was established in 1968
with P. minuta Husain & Khan, 1968 as its type species.
Within the family Paurodontidae Thorne 1941 sensu
Siddigi (2000), Paurodontella is mainly characterized
by presence of stylet knobs, location of excretory pore
near the nerve ring, basal bulb with long (rarely short)
stem-like pharyngeal extension into the intestine, short
or sometimes no post-vulval uterine sac (PUS), tail of
both sexes similar, conoid, and cloacal bursa (Siddigi
2000; Yaghoubi et al. 2018). Currently, Paurodontella
contains 15 nominal species (Handoo et al. 2010;
Yaghoubi et al. 2018; Esmaeili et al. 2019). Among
them, five species including P. iranica Golhasan,
Heydari & Miraeiz 2016; P. parapitica Esmaeili,
Heydari & Ye 2016a; P. persica Esmaeili, Heydari &
Ye 2016b; P. gilanica Yaghoubi, Pourjam & Pedram
2018 and P. composticola Esmaeili, Heydari, Kheiri &
Ye 2019 have originally been described from Iran. A
compendium including useful morphological and
morphometric data for delimiting two similar genera
Paurodontella and Paurodontus Thorne 1941 and their
species, has already been published by Yaghoubi et al.
(2018).

In this study, two populations of the genus
Paurodontella were recovered from the bark and rotten
wood samples of dead forest trees collected in Golestan
province, northern Iran. These specimens are described
herein as Paurodontella longicaudata n. sp. using
morphological and molecular criteria.

Materials and methods

Sampling, nematode extraction, mounting and
drawing

Specimens of P. longicaudata n. sp. were obtained
from wood and bark samples collected from natural
forests of Golestan province using the tray method
(Whitehead & Hemming 1965). Live specimens were
handpicked under a Nikon SMZ1000 stereomicroscope,
heat killed by adding hot 4% formalin solution,
transferred to anhydrous glycerin and mounted on
permanent slides according to De Grisse (1969). The
permanent slides were examined using a Nikon Eclipse
E600 light microscope. Photomicrographs were taken
using an Olympus DP72 digital camera attached to an
Olympus BX51 microscope equipped with differential
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interference contrast. Drawings were made using a
drawing tube attached to the microscope and were
digitally drawn using the CoreDRAW software version
17.

DNA extraction, PCR, and sequencing

An individual live nematode specimen of each
population was picked out, examined on a temporary
slide, washed and transferred to a small drop of TE
buffer (10 mM Tris-Cl, 0.5 mM EDTA; pH 9.0; Qiagen)
on a clean slide and squashed with the aid of a cover
slip and a plastic pipette tip. The suspension was
collected by adding 15 pl TE buffer. Two DNA samples
were prepared in total, one for the type, and one for the
second population. The DNA samples were stored at
—20°C until used as PCR template. Primers for LSU
rDNA D2-D3 expansion segments amplification were
forward KK28S-1 (5-
AAGGATTCCCTTAGTAACGGCGAGTG-3)
(Kiontke et al. 2004) and reversel006R (5-
GTTCGATTAGTCTTTCGCCCCT-3) (Holterman et
al. 2008). Primers for partial amplification of SSU
rDNA were forward primer 22F (5-
TCCAAGGAAGGCAGCAGGC-3') (Dorris et al. 2002)
and reverse primer 18S 1573R (5-
TACAAAGGGCAGGGACGTAAT-3) (Mullin et al.
2005), and forward primer 988F (5-
TTTACGGTCAGAACTAGGG-3") and reverse primer
1912R (5-CTCAAAGAGATTAAGCCATGC-3)
(Holterman et al. 2006). The thermocycling program for
amplification of both loci was as follows: denaturation
at 95°C for 4 min, followed by 32 cycles of denaturation
at 94°C for 30 sec, annealing at 52°C for 40 sec, and
extension at 72°C for 80 sec. A final extension was
performed at 72°C for 10 min. The PCR products were
purified and sequenced directly for both strands using
the same primers used in PCR with an ABI 3730 XL
sequencer (Bioneer, South Korae). Sequences were
deposited into the GenBank database under the
accession numbers MZ015006 and MZ015007 for SSU,
and MZ015005 and MZ015008 for LSU rDNA.

Phylogenetic analyses

The newly obtained SSU and LSU sequences were
compared with those of other sphaerularioids available
in GenBank using the BLAST homology search
program. The retrieved sequences from the database
were updated according to the previous studies
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(Kanzaki et al. 2016; Yaghoubi et al. 2018; Esmaeili et
al. 2019). The abovementioned datasets with including
the newly generated sequences for the new species were
aligned using the Q-INS-i algorithm of the online
version of MAFFT version 7
(http://mafft.cbrc.jp/alignment/server/) (Katoh &
Standley 2013). The Gblocks program (version 0.91b)
with  all  three less  stringent  parameters
(http://phylogeny.lirmm.fr/ phylo-cgi/one-task.cgi?task-
type=gblocks), was used for post-editing of both
alignments, i.e., to eliminate poorly aligned regions or
divergent positions (Castresana 2000). The model of
base substitution was selected using MrModeltest 2
(Nylander 2004). The Akaike-supported model, a
general time reversible model, including among-site rate
heterogeneity and estimates of invariant sites (GTR + G
+ 1) was used in both SSU and LSU analyses. Bayesian
analyses were performed using MrBayes v3.1.2
(Ronquist & Huelsenbeck 2003) and a random starting
tree, running the chains for 10 x 10° generations for
both datasets. The burn-in phase was set at 25% of the
converged runs. The Markov chain Monte Carlo
(MCMC) method within a Bayesian framework was
used to estimate the posterior probabilities of the
phylogenetic tree (Larget & Simon 1999) using the 50%
majority rule. To visualize the results of each run-in
order to check the effective sample size of each
parameter, Tracer v1.6 (Rambaut & Drummond 2009)
was used. The classic rhabditid taxa were selected as
outgroups (for species names and accession numbers
see trees). The output files of MrBayes were visualized
using Dendroscope v3.2.8 (Huson & Scornavacca 2012)
and drawn in CorelDRAW version 17.

Results

Paurodontella longicaudata n. sp.
(Figs1 &2)
Measurements

See Table 1.
Female (Free-living)

Small-sized nematodes. Body slightly ventrally
arcuate after fixation. Lateral fields with four lines.
Cephalic region rounded in corners, continuous with
body contour, cephalic framework weak. Stylet fine, the
conus about 30-40% of the total length, with
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asymmetrical basal knobs. Procorpus cylindroid,
slightly swollen posteriorly, forming a fusiform
metacorpus-like differentiation without valve, isthmus
narrow, basal bulb with long stem-like extension
projecting into the lumen of intestine. Excretory pore
posterior to nerve ring. Hemizonid just anterior to
excretory pore. Nerve ring enveloping isthmus. Intestine
simple, rectum and anus functional. Reproductive
system monodelphic-prodelphic, ovary with single and
double row of oocytes in anterior and posterior part of
ovary, oviduct tubular, spermatheca axial, elongate-
ellipsoid, with spheroid sperm cells in most examined
specimens, crustaformeria quadricolumellate,
apparently with four to five cells at each column, uterus
short, vagina with moderately sclerotized wall, short
post-vulval uterine sac, less than corresponding body
diameter long. Tail elongate conoid, gradually
narrowing toward distal end, never filiform, with finely
rounded tip.

Male
Not found.

Type habitat and locality

The type population was recovered from the wood
and bark samples of a dead broadleaf forest tree,
collected in Golestan province, northern Iran, during
October 2019. GPS coordinate is 36°40.33.8'N,
54°07.00.4'E

Another locality

The second population of the new species was
recovered from the wood and bark samples of a dead
broadleaf forest tree, collected in Golestan province,
northern Iran, during October 2019. GPS coordinate is
36°45.54.8'N, 54°28.23.0'E

Type specimens

Holotype female, 10 paratype females deposited in
Nematology Collection of Faculty of Agriculture,
Tarbiat Modares University, Tehran, Iran. The voucher
specimens of the second population were deposited in
the WaNaCo collection, Wageningen, The Netherlands
(http://www.waneco.eu/). The LSID code of this
publication is: urn:lsid:zoobank.org:pub:2D654893-
D771-4626-9479-9A30590DFB58.

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


http://mafft.cbrc.jp/alignment/server/)
http://phylogeny.lirmm.fr/
http://www.waneco.eu/).

63

Iranian Journal of Nematology / Vol. 1/ No. 1/2022 / 59-70

Fig. 1. Line drawings of Paurodontella longicaudata n. sp. Female. A: Entire body; B: Pharynx; C: Pharyngo-intestinal
junction; D: Anterior body region; E: Lateral field; F: Reproductive system; G & H: Tail.

Differential diagnosis

The type population of P. longicaudata n. sp. is
mainly characterized by four lines in the lateral fields,
long stem-like pharyngeal extension projecting into the
lumen of intestine, short PUS and elongate conoid tail,
84-96 um long with finely rounded tip. It is further
characterized by 7.5-8.4 pm long stylet with
asymmetrical basal knobs and 405-579 pm long females
usually having sperm inside their genital tract. The new
species was compared with morphologically similar
species of the genus mainly having conical tail and/or
comparable number of lateral lines, PUS and pharyngeal
extension as follow.

The new species differs from P. asymmetrica
(Tikyani & Khera 1968) Sumenkova, 1975 by having a
longer body (509 (405-579) vs 330-380 wm), shorter
stylet (8.3 (7.5-8.4) vs 13-14 pm), asymmetrical stylet
knobs (vs posteriorly directed, symmetrical), higher a
ratio (33.6 (28.5-36.5) vs 16.5-19.0), lower c ratio (5.7
(4.8-6.1) vs 9.7-10.8), more anteriorly located vulva (V
= 73.7 (68.4-76.9) vs 81-84) and longer (88 (84-96) vs
34 pm) conoid tail with finely rounded tip (Vs
cylindrical with very acute terminus).

Paurodontella longicaudata n. sp. is differentiated
from P. balochistanica Handoo, Igbal, Kazi & Fayyaz
2010 by having shorter body (509 (405-579) vs 735
(720-750) pm), shorter stylet (8.3 (7.5-8.4) vs 10.5 (10-
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11) um), lower b ratio (4.7 (3.8-5.2) vs 5.9 (5.8-6.0)),
lower c ratio (5.7 (4.8-6.1) vs 17.5 (17.1-17.8)), greater
¢' ratio (7.6 (6.7-8.4) vs 3.1 (3.0-3.2)), anteriorly located

Description of Paurodontella longicaudata n. sp. ... 64

vulva (V = 73.7 (68.4-76.9) vs 88.3 (88.0-88.6)) and
longer tail (88 (84-96) vs 42 pm) without a terminal
mucron (vs present).

B
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Fig. 2. Light microphotographs of Paurodontella longicaudata n. sp. Female. A: Pharynx; Al: Stylet; B: Cephalic region and
stylet (fresh specimen); C: Distal part of ovary; D: Part of female reproductive system; E: Variation in pharyngeal extension
into intestine; F: Lateral field; G: Vulva and crustaformeria; H & I: Tails. (Al= 5 pm; A-I = 10 pum). (Arrowheads showing

the end of the pharyngeal extension).

The new species differs from P. gilanica by having
longer pharynx (109 (106-118) vs 98 (87-106) um),
more anteriorly located vulva (V = 73.7 (68.4-76.9) vs
77.9 (76.7-79.6)) and longer tail (88 (84-96) vs 75 (69-
89) um) elongate conoid, gradually narrowing toward
distal end, never filiform (vs the filiform distal end is
common).

The new species separates from P. minuta Husain &
Khan 1968 by having longer body (510 (405-579) vs
290-400 pm), shorter stylet (8.3 (7.5-8.4) vs 8-10 pm),
asymmetrical knobs (vs symmetrical), greater a ratio
(33.6 (28.5-36.2) vs 17.0-23.0), lower c ratio (5.7 (4.8-
6.1) vs 8-13), anteriorly located vulva (V = 73.7 (68.4-
76.9) vs 78-90) and tail shape (elongate conoid vs
almost straight, ending in an acute terminus).



65

It differs from P. myceliophaga Handoo, Igbal, Kazi
&Fayyaz 2010 by having greater a ratio (33.6 (28.5-
36.2) vs 19.8 (18.7-21.8)), lower c ratio (5.7 (4.8-6.1) vs
8.4 (7.6-9.3)), anteriorly located vulva (V = 73.7 (68.4-
76.9) vs 81.0 (77.9-85.9)), longer pharynx (109 (106-
118) vs 77 (64-92) wm) with elongate stem-like
extension (vs gradually narrowing to form the extended
region), longer (88 (84-96) vs 56 (48-64) pum) conoid
tail narrowing distally and ending to a finely rounded tip
(vs conical, ending to a mucro).

The two species P. longicaudata n. sp. and P.
parapitica can be distinguished from each other by
having lower c ratio (5.7 (4.8-6.1) vs 8.6 (7.7-9.5)),
greater c' ratio (7.6 (6.7-8.4) vs 5.2 (3.9-6.8)), lateral
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fields with four vs five or six lines, shorter pharynx (109
(106-118) vs 119.5 (110-132) um), anteriorly located
vulva (V = 73.7 (68.4-76.9) vs 81.4 (78.4-83.2) and
longer tail (88 (84-96) vs 70.9 (60-83) pum) ending to a
finely rounded tip (vs to a short mucro).

And finally, the new species has the following
discernible characters from P. persica: longer stylet (8.3
(7.5-8.4) vs 6.2 (5.5-7.0) um), lower b ratio (4.7 (3.8-
5.2) vs 6.1 (5.4-7.8)), lower c ratio (5.7 (4.8-6.1) vs 9.1
(7.2-10.8)), greater c' ratio (7.6 (6.7-8.4) vs 4.1 (3.3-
4.6)), longer pharynx (109 (106-118) vs 84 (62-95) um),
anteriorly located vulva (V = 73.7 (68.4-76.9) vs 81.5
(77.4-83.1)) and longer tail (88 (84-96) vs 55 (50-65)
um) ending to a finely rounded tip (vS mucronated).

Table 1. Morphometrics of two populations of Paurodontella longicaudata n. sp. All measurements are in pm and in the

form: mean + s.d. (range).

Character Type population (females) Second population
Holotype Paratypes Females
n - 7 4
L 519 510 + 61 (405-579) 456.5 + 12.0 (441-470)
a 32.4 33.6 + 2.7 (28.5-36.2) 29.9 + 0.7 (29.4-30.7)
b 4.4 4.7+0.6 (3.8-5.2) 42+0.1 (4.1-4.3)
c 5.9 5.7+ 0.5 (4.8-6.1) 5.1+0.3 (4.6-5.3)
¢ 6.7 7.6+ 0.6 (6.7-8.4) 8.9+ 1.0 (8.0-9.9)
\Y% 75.1 73.7 £ 2.7 (68.4-76.9) 71.7 £ 1.6 (69.6-73.4)
m 36.8 33.8 + 3.6 (28.6-38.7) 38.6 + 4.4 (32.6-42.9)
Cephalic region height 3 3.1+£04 (3-4) 3.0£0.0(3-3)
Cephalic region width 6 6.3+ 0.5 (6-7) 6.0+ 0.8 (5-7)
Stylet conus 3 2.8+0.3(2.3-3.0) 2.9+0.1 (2.8-3.0)
Stylet length 8.2 8.3+ 0.4 (7.5-8.4) 7.6+ 0.7 (7.0-8.6)
Pharynx length 118 109.0 + 4.2 (106-118) 107.6 + 1.7 (106-110)
Excretory pore from anterior end 73 74 £ 10 (57-80) 70 £ 7 (65-75)
Hemizonid from anterior end 70 75.7 £5.5(70-81) 72 £5 (65-79)
Post-vulval uterine sac (PUS) 4.3 45+ 0.3(4.0-4.8) 3.9+04 (3.5-4.2)
Tail 88 88.0 + 3.8 (84-96) 90.5 + 3.7 (88-96)
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1.00rKF373734 Psyllotylenchus sp.

1.00M gE373733 Psyllotylenchus sp.
1.00 KF373735 Spilotylenchus sp.
KF373732 Rubzovinema sp.
KF373731 Rubzovinema sp.
KF155281 Rubzovinema sp.
KF155283 Rubzovinema sp.
KF155282 Rubzovinema sp.

KC875397 Parasitylenchus bifurcatus
1.00 0.59 1.00}KJ636418 Parasitylenchus sp.
0.79 iy KJI636427 Parasitylenchus sp.

JQ941710 Allantonematidae sp.
MF 134423 Anguillonema amolensis
1.00 IX291137 Howardula phyllotretae
'AF519234 Howardula dominicki
[053  MT009494 Deladenus brevis
053 KY 119714 Deladenus sp.
———————DQ915805 Bradynema listronoti
0.97—AY 633447 Deladenus siricidicola
EUS545475 Deladenus siricidicola
78| [KY098774 Deladenus posteroprus
: KF908881 Deladenus proximus
LC147027 Tylenchomorpha sp.
1.00| “MG871255 Deladenus sp.
JF304744 Deladenus proximus
FJ004890 Deladenus siricidicola
FJ004889 Deladenus siricidicola
0.85rGU391973 Fergusobia sp.
0.70IL GU391973 Fergusobia quinquenerviae
0.89|—FJ393270 Fergusobia sp.
1.00|[ EF011667 Fe ergusobtq sp.

1.00

0.98

0.66

KF209340 Fe obia sp.
0570 S6r— AF516922 Howardula sp.

1.00 AY 589304 Howardula aoronymphium
AF519226 Howardula neocosmis
0.57 | [1.00 AF519228 Howardula cf. neocosmis

N AF519231 Howardula sp.
0.98 AF519230 Howardula sp.
JQ957898 Deladenus durus

058 [ AB663184 Allamonematas
. antonema sp.
‘AB455970 Nematoda sp. P
——KY907662 Delatylus andersonis
1.00 ———— MF043926 Deladenus sp.
o 617'00 KJ636357 Hexatylus sp.
1.00 KJ636358 Hexatylus sp.
- MH243753 Deladenus sp.
MG993562 Anguinidae sp.
—035|——DQOSOS31 Sychnotylenchus sp.
'AY915040 Gymnotylenchus sp.
%KY272624 Deladenus cf. laricis
KY?272623 Deladenus cf. laricis
KY272625 Deladenus cf. laricis

0.93

0.92rAJ966481 Deladenus sp.
0%J'BU306345 Deladenus sp.
0.72 KX231307 Paurodontella iranica
: AY912050 Hexatylus sp.
-AY 593914 Nothotylenchus acris
AB300595 Sphaerularia vespae g4
AB250212 Sphaerularia bombi =

1.00 1.00

0.78 MH243750 Stictylus sp. .
1.00—MZ015006 Paurodontella longicaudata n. sp. (type pop.)
1.00] |:MZ015007 Paurodontella longicaudata n. sp. ( d pop.)
MF543009 Paurodontella gilanica
MH376891 Prothallonema sp.

0.76 EU669913 Helionema sp.
KF885743 Abursanema iranicum
0.69 EU880129 Unidentified nematode
1.0 00.84 HQ219211 Ditylenchus gigas
{LHQ219210 Ditylenchus dipsaci
KJ636412 Anguina tritici
MG742324 Ditylenchus gilanicus

1.00 MH427865 Hexatylus sp.

_'{:KU180672 Pseudacrobeles sp.
EU196016 Acrobeloides maximus

AF202148 Acrobeles ciliatus

0.01

Fig. 3. Bayesian 50% majority rule consensus tree inferred using partial SSU rDNA of Paurodontella longicaudata n. sp.
under the GTR + G + | model. Bayesian posterior probabilities (BPP) more than 50% are given for appropriate clades. New
sequences are in bold font.
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1.00rDQ328729 Parasitylenchus sp.
KM245038 Parasitylenchus sp.
MG857082 Anguillonema iranicum
MF134424 Anguillonema amolensis
DQ328728 Howardula phyllotrtae
0.94; DQ915804 Bradynema listronoti
41'00|—£)Q328730 Bradynema rigidum
JX291132 Allantonema mirable
KM403370 Deladenus sp.

MTO010121 Deladenus brevis
KF373737 Rubzovinema sp.

0.78 KF373736 Rubzovinema sp.
“—TKF373738 Psyllotylenchus sp.

KF373740 Spilotylenchus sp.
0.99 KUS522237 Paurodontella parapitica
-AY 633444 Deladenus siricidicola
1.00[ 1X104295 Deladenus sp.
JX104327 Deladenus sp.
0.63 1.00

JX104316 Deladenus sp.
JX104311 Deladenus sp.
KX094978 Deladenus posteroporus
LC147026 Tylenchomorpha sp.
0.96 -MG871254 Deladenus sp.
KY907663 Delatyh{soz(z)ndersonis

JX291136 Skarbilovinema laumondi
DQ328733 Skarbilovinema lyoni

DQ328732 Wachekitylenchus bovieni
1.00 1.00|" AY589335 Fergusobia rileyi

JX457399 Fergusobia sp. 0.98

-AY 589307 Fergusobia sp. -

EF011675 Fergusobia sp.

-AY 589379 Fergusobia sp. 083

091 FI386996 Fergusobia sp.

0.87 7 FAY 589346 Fergusobia camaldulensae
T AY 589378 Fergusobia camaldulensae

0.63 L—KR920361 Paurodontella auriculata
MH243754 Deladenus sp.

0.94 0.67 MF043927 Deladenus sp.

. AY589395 Howardula aoronymphium
1.00yDQ328731 Controtylenchus sp.
0.99 KM245035 Controtylenchus sp.

KY272630 Deladenus laricis
JX291131 Howardula sp.
0.93r JF327759 Ditylenchus dipsaci

0.75[1JF327763 Ditylenchus dipsaci
0.93 083 GU727547 Litylenchus coprosma
KX385109 Anguina obesa
DQ328723 Anguina tritici
1.001-JQ429772 Ditylenchus drepanocercus

JQ429773 Ditylenchus drepanocercus
DQ328725 Neotylenchus sp.

MZ015008 Paurodontella longicaudata n. sp. (! d pop.)
MZ015005 Paurodontella longicaudata n. sp. (type pop.)
MF543010 Paurodontella gilanica
9 KF885742 Abursanema iranicum
0.87 N-DQ328726 Sphaerularia bombi

b -AB733665 Sphaerularia sp.
MKO089525 Prothallonema sp. 0.95
MK517638 Paurodontella sp.
|| =—AB300596 Sphaerularia vespae

1.00

1.00;MH427864 Paurodc lla composticola
1.00 1 KP642168 Paurodontella iranica

J: AY589364 Ditylenchus halitctus

MG742325 Ditylenchus gilanicus
——KM401545 Veleshkenema iranicum

KP000034 Paurodontella sp.

~DQ059059 Poikilaimus oxycerca

Toa  DQOS9060 Poikilotaimus piniperdae

AY 602176 Oscheius sp.

Fig. 4. Bayesian 50% majority rule consensus tree inferred using partial LSU rDNA D2-D3 of Paurodontella longicaudata n.
sp. under the GTR + G + | model. Bayesian posterior probabilities (BPP) more than 50% are given for appropriate clades.
New sequences are in bold font.
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Molecular profiles and phylogenetic status

Partial SSU rDNA phylogeny

The two newly obtained SSU rDNA sequences for
the new species were 868 (the type population,
accession number MZ015006) and 897 nt long (the
second population, accession number MZ015007). A
restricted BLAST search against Paurodontidae
members using the SSU sequence of the type population
revealed it has the highest identity with Paurodontella
gilanica (MF543009, 95.49% identity yielded from 35
mismatches,) and Sphaerularia sp. (MT002878, 91.85%
identity). The SSU dataset to infer this phylogeny,
included 75 sequences of the ingroup taxa and three
sequences of classic rhabditid outgroups. Figure 3
represents the Bayesian phylogenetic tree inferred using
this dataset. In this tree, the new species has formed a
maximally supported clade with P. gilanica
(MF543009). Currently the GenBank database is poor
with the SSU sequences for the genus, but, based upon
available data, Paurodontella seems non-monophyletic
using this marker.

D2-D3 fragments of LSU rDNA phylogeny

The two newly obtained LSU D2-D3 sequences of
the new species were 979 (the type population,
accession number MZ015005) and 686 nt long (the
second population, accession number MZ015008). The
BLAST search using the LSU sequence of the type
population revealed it has the highest identity with an
unidentified isolate of Prothallonema sp. (accession
number MK089525, 80.12% identity) and Sphaerularia
sp. (accession number MT002910, 70.9% identity). Its
identity with P. gilanica (MF543010) was 79% (more
than 70 mismatches and 50 gaps). A number of 66
sequences of the ingroup taxa and three sequences of
classic rhabditids as outgroup taxa were used for
inferring the LSU phylogeny. Figure 4 represents the
Bayesian phylogenetic tree inferred using this dataset.
In this tree, the genus has been appeared as polyphyletic
and the species of the genus didn’t form a clade and the
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new species has formed a maximally supported clade
with P. gilanica.
Discussion

According to recent studies, most sphaerularioid
genera are not monophyletic using ribosomal markers
(Mobasseri et al. 2017; Heydari et al. 2020). The similar
observation was also made here, in both SSU and LSU
trees.

The two genera Paurodontella and Paurodontus
represent two similar forms under the family
Paurodontidae. In the recent study, Yaghoubi et al.
(2018) listed the useful morphological characters for
species delimitation under these two close genera. In the
present study, two populations of Paurodontella were
recovered from two distant points in northern Iran. The
comparisons with valid species under the genus
revealed they belong to an unknown species, being
described herein as P. longicaudata n. sp. The species
P. gilanica has the closest morphology to it and is
regarded as its cryptic species. Both species have
similar morphology and close morphometric data
ranges, but the number of nucleotide differences in two
ribosomal markers were remarkable, as already
presented. Formerly, several examples of cryptic forms
were reported for soil inhabiting nematodes (e.g.
Cantalapiedra-Navarrete et al. 2013; Soleymanzadeh et
al. 2016; Archidona-Yuste et al. 2016; Naghavi et al.
2022).
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