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The forest area of Khorramabad County, Lorestan Province, Iran, is estimated to have
high biodiversity. In the present study, conducted from 2021 to 2022, the free-living
nematode fauna in this region was studied. Approximately 120 soil samples were
collected from the rhizosphere of forest trees, and the nematodes were extracted using
standard nematological methods. Among the extracted nematodes, Aquatides
christicki, Clavicaudoides clavicaudatus, and Paravulvus hartingii from the family
Nygolaimidae, and Pungentus engadinensis and P. sufiyanensis belonging to the
family Nordiidae were identified. In this contribution, the morphological,
morphometric, and molecular characteristics (D2-D3 28S rDNA) of the species are
presented. Aquatides christicki is a new report for the nematode fauna of Iran, and its
molecular identity is registered for the first time. Females are slender, 1.45 to 1.99 mm
long, lip region asymmetrical with a slight ventral incline, mural tooth linear, 19.0-
21.5 um long, basal expanded part of pharynx 158-230 um long, with three ovoid
cardia glands, female reproductive system didelphic-amphidelphic, tail short and
rounded, dorsally convex conoid, 22-26 um long. Three nucleotide sequences obtained
in this study for the species of A. christicki, C. clavicaudatus, and P. hartingii, along
with other known sequences of the family Nygolaimidae, formed a single clade
separated from other families of the order Dorylaimida with maximum posterior
probability (BPP=1). Also, the sequences obtained for Pungentus engadinensis, along
with the sequences of the species in the GenBank, were placed in the same clade.
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Extended Abstract
Introduction

Free-living nematodes are one of the most diverse and abundant groups of invertebrates that are present in a
variety of habitats. Among the phylum nematodes, the order of Dorylaimida, with more than 2500 valid species
and 250 genera, is known as one of the most important taxa of nematodes (Jairajpuri & Ahmad, 1992).

The suborder Nygolaimina Ahmad & Jairajpuri, 1979, includes a group of free-living nematodes in the order
Dorylaimida Pearse, 1942, which has a single superfamily, Nygolaimoidea Thorne, 1935, and three families,
Nygolaimidae Thorne, 1935, Aetholaimidae Jairajpuri, 1965, and Nygellidae Andrassy, 1958. In the present
study, one species from each of the three genera Aquatides Heyns, 1968, Clavicaudoides Heyns, 1968, and
Paravulvus Heyns, 1968, belonging to the family Nygolaimidae and two genera from the subfamily
Pungentinae of the family Nordiidae (Jairajpuri & Siddiqi, 1964) were identified and introduced.


mailto:Naghavi.a@lu.ac.ir
mailto:g_Niknam@tabrizu.ac.ir
mailto:Nasir.vazife@gmail.com
https://doi.org/10.22059/ijpps.2025.392923.1007076
https://doi.org/10.22059/ijpps.2025.392923.1007076
https://orcid.org/0000-0001-5674-180X
https://orcid.org/0000-0002-5957-9737
https://orcid.org/0000-0002-6866-5311
https://creativecommons.org/licenses/by-nc/4.0/

Report of five free-living nematodes based on morphological, morphometrical, and .../ Naghavi, etal 256

Materials and Methods

During 2021 and 2022, about 120 soil samples were collected from the rhizosphere of oak trees and other
forest trees in southeastern Khorramabad, Lorestan province, Iran. The nematodes were extracted using the
modified Brown & Boag (1988) method, killed, fixed, and transferred to anhydrous glycerol by De Grisse’s
(1969) technique and mounted on permanent glass slides. The species were identified under a light microscope
equipped with Dino-Eye Eyepiece Camera based on the morphological and morphometric characteristics and
valid identification keys. Photographs were taken with an Olympus BX41 light microscope equipped with a
DP50 digital camera. Photoplates were made using CoreDRAW® software version 12. For molecular study,
nematodes’ DNA was extracted from three to four individuals, and PCR assays were conducted as described
by Archidona-Yuste et al. (2016). The D2-D3 segments were amplified using the forward D2A and reverse
D3B primers (Nunn, 1992). PCR cycle conditions were as follows: denaturation at 94°C for 2 min, 35 cycles
of denaturation at 94°C for 30 s, annealing of primers at 55°C for 45 s, and extension at 72°C for 3 min,
followed by a final elongation step at 72°C for 10 min. PCR products were purified for sequencing in both
directions by D2-D3 primers and sequenced by the Applied Biosystems® 3730/3730xI DNA Analyzer in South
Korea. The obtained sequences were deposited in the GenBank database under accession numbers PP971542
https://www.ncbi.nlm.nih.gov/nuccore/PP971540, PP971539, PP971538, and PQ576734 for A. christicki, C.
clavicaudatus, P. hartingii and P. sufiyanensis, respectively, and PQ576735, PQ576745 for P. engadinensis.
The Basic Local Alignment Search Tool (BLAST) homology search program was used to compare the newly
generated sequences with other available sequences in the GenBank database. The sequences were aligned
using MEGAG software, and phylogenetic analysis of the sequences was performed using MrBayes 3.1.2. Bl
analysis under the general time-reversible model with invariable sites and a gamma-shaped distribution (GTR
+ | + G) model for the 28S rDNA gene was done. The tree was visualized using Fig Tree v.1.4.2

Results and Discussion

In this study, three species belonging to Nygolaimidae, namely Aquatides christicki, Clavicaudoides
clavicaudatus, and Pravulvus hartingii, were identified, of which A. christicki is the first record for Iran's
nematode fauna. This species is characterized by having a cylindrical body, 1.45-1.99 mm long, tapering
gradually toward anterior end, lip region asymmetrical, with a slight ventral incline, amphidial fovea cup-
shaped, aperture slit-like, 8.5 to 9.5 um wide, or 42 to 44% of lip region wide, guiding ring simple and single,
at a distance of 9.5 to 10.5 um from anterior end, mural tooth linear, 19.0-21.5 um long, 0.9 to one times of lip
region wide, odontophore, 31-38 um long or 1.6 to 1.7 times of tooth length, basal expanded part of pharynx
158-230 um long and occupying about 49 to 52% of the pharynx length, nerve ring surrounding the anterior
slender part of the pharynx at 130 to 175 um from anterior end of body, three cardia glands ovoid, vulva a
transverse slit, female reproductive system didelphic-amphidelphic, tail short and rounded, dorsally convex
conoid. No significant difference was found between the identified species and the original description. This
species was first reported from India by Ahmad & Jairajpuri, 1982. The current study is the second report after
the original description. The sequence of A. christicki was deposited for the first time in NCBI. Furthermore,
in this study, Pungentus engadinensis and P. sufiyanensis, from the Nordiidae family, were also identified. The
characteristics of these two species did not show any differences compared to the original description. Three
nucleotide sequences obtained in this study for the species of A. christicki, C. clavicaudatus, and P. hartingii,
along with other known sequences of the family Nygolaimidae, formed a single clade separated from other
families of the order Dorylaimida with maximum posterior probability (BPP=1). Also, the sequences obtained
for P. engadinensis, along with the sequences of the species in the GenBank, were placed in the same clade.
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by odd 0)l5 Cumen b dunlio o jols Cumes .40,5 A0l P. hartingii lse 4 Andréssy, 2009 4 al., 2002
al.,2002) ), Sa g 159,15V Lawgs 0a dalllae Cones b dunlio ;> a8 Jls (> cuslys 331 (Andréssy, 2009) !yl
U Y ply 0 Y /A B YVIY) S (Salc adls (YA B FVAR plp 10 YA U YY) S a asls > (Lazarova et
bl 5 M3 agS oyl ol ol cglas (a9, WWIF U WY plyy p SV B ) 0 lnl b ools adls alold o (YY/Q
Sl 3 adaio jlodds 5)l55 Cores b duslie )0 Cures oyl .l 0 3135 (Jabbari et al., 2019) ly) caliseo
ol BU adlaie o bl i > ady )l )3 5l oy 3y50 Cumes DI L5 Jglas (Pachide et al., 2014) s yliw s
d)5 3158 olwlid 3)90 ¢ (s5lolis 33°17'44.6", E 48°22'50.1" ,Ldl e claisee b ablp 3 b o (55
Clavicaudoides clavicaudatus (Altherr, 1953) Heyns, 1968 45
V Jgua ¥ U

Olia et al., 2004, ) cuwl o0 (5135 Jloud cdad g (golilgo ctin S pal gl Cyé ¢ pudgm jl 4355 ) Jbb @ b
;I (Oliaet al., 2004) | ,\Kon g Wyl lawss ;b gl 55 ol 5> ¢ (Holovachov, 2014, Sharma, 2011, Poiras, 2012
S Shy bd I ) cod Camen b ()1 )it 5 Sl Jlea 4l gladgle olS S ady)l)
Sk il Loyl o8 (UadSSl (gla 5155 dlear jload ()]3S (slacuner plo b (FoliS (i o) 9 (Bldesy,
Oliaet) Jlpl cumes b duslio jd cpinen Sl olis (Andréssy, 2009) wl,usl o (Heyns, 1968) G ol o (ol
BVY ply 0 MY B VD) g8 SICT Ladls o OV BFY ply ;0 #Y B AY) sl oS C Ladls ks (al., 2004
N 33°1948", Lélue claiswe b (ily Gge adlaie jl adllas cpl )3 odel Cawndds Cunen 3 jop Si> oglés (VA
ol 0ss gl g (gjlolis Lol i )3 auin)l)3 5l g oblp 3 oyl yad 3y Cogis ,d &Blg E 48°25'13"



1FeF (090 6l iy 5 oloely 6599 o4/ ] (S jod S il ay pils

Y&y

Clavicaudoides Aquatides christicki Anmad & Jairajpuri 1982 slaaiss 1yl clacures (Lrwcsy, sosls ) Jodo
Pungentus Paravulvus hartingii (De Man, 1880) Thorne, 1974 «clavicaudatus (Altherr, 1953) Heyns, 1968

Pungentus sufiyanensis Vazifeh, Niknam, Jabbari & Pefia-Santiago 2020 4 engadinensis (Altherr, 1950) Altherr, 1952

.mean£SD (range) ¢ (yie o coms » Job) yog,Sue oo s Lol

Character A. christicki C.clavicaudatus  P.hartingii P. engadinensis  P. sufiyanensis
Female Female Female Female Female
n 5 6 5 6 6
1.72+0.2 1.29+0.03 1.40 £ 0.06 0.98 £ 0.01 1.39+0.01
L (1.45-1.99) (1.25-1.33) (1.33-1.45) (0.88-1.20) (1.25-1.52)
33.8+£1.0 57+3 35.2+29 380+15 44,0+ 3.2
a (31.4-35.6) (53-60) (32.0-38.0) (36.5-45.6) (41.5-48.5)
40+£04 45+0.1 46+0.1 39102 41+0.2
b (3.4-4.5) (4.3-4.7) (4.5-4.7) (3.7-4.2) (3.9-4.3)
70.2+8.7 56 + 3 28615 58 £2.5 73.5+3.8
c (59.6-78.2) (53-61) (27.2-30.8) (55.5-60.5) (69.5-82.5)
(0.92 £ 0.08) (1.6+£0.1) (2.6 £0.1) (0.9 £0.06) 0.8+0.02
c’ 0.8-1.1 1.5-1.8 2.4-2.8 0.7-1.1 0.7-1.0
46 +1 425405 442+2.1 49.0+25 495+0.2
\Y (45-47) (42-43) (41.7-46.7) (46.5-53.0) (48-51)
19.7+0.9 95+0.3 11.7+0.2 9+08 82+1.1
Lip region diameter (19.0-21.0) (9-10) (11.5-12.0) (8-10) (7.5-9.5)
19.7+1.1 76+£05 95+£0.2 155+14 19.2+05
Odontostyle length (19.0-21.5) (7.0-9.0) (9.0-9.8) (14.5-17.5) (18.5-20.5)
335+26 16+£0.5 19.8+0.2 145+0.9 16.2+0.5
Odontophore length (31-38) (15-17) (19.5-20.0) (13.5-18.0) (15.5-17.5)
421 +12 2875 302+10 248 +10.2 320+5.8
Neck length (384-442) (279-294) (281-315) (207-261) (310 - 345)
204 +33 129+6 1515+22 78+125 1415+ 9.2
Phar. expansion length (159-230) (125-140) (148-156) (60-100) (138-150)
51+7 22.7+05 39.9+21 23+1.8 305+15
Body diam. at mid-body  (42.0-58.0) (22-24) (37.5-41.7) (21.8-25.0) (28-31)
485+5.3 225+05 37.3+1.1 215+ 09 29.0+£25
Body diam. at neck base ~ (41.5-54.5) (21-23) (36-39) (20.5-24) (27.5-30.5)
30+2 142 +0.4 18.5+0.3 17.2+0.3 215+15
Body diam. at anus (26-32) (13.5-14.5) (18-19) (16.5-18.5) (20-22)
375142 53+3 474 +5.2 56 +3.5 7917
Pre-rectum length (33-44) (47-58) (40.2-54.5) (48 - 60) (60- 86)
25+3 23.2+0.9 49+338 18+15 195+15
Tail length (20.5-29.0) (20.7-24.7) (46.0-53.5) (15.5-20.0) (17-22)
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Pungentus engadinensis (Altherr, 1950) Altherr, 1952 4 g5
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Heydari etal., ) o,Ken 5 5,0 (Altherr, 1950) 1 g sasasl) plio j1 a5 590 Cunen ololid (¢ly
Slasuie § (ZuwcSy) godld Gubs | w5 L5 odlazwl (Vazifeh et al., 2020) ., Ken o anlsy 5 (2019
sy )90 Cuzex A (o lwlis Pungentus engadinensis ylgis &y jlai 5)50 4355 398 mbio 9 05 L 3Ly,
Sy 455 ) )% samlie M 5 cusly cald MolS LS lachuos b oxwcsty, 5 sdbicsy, bl
Cal 003 ()15 e Gilise Ll 5l ol 51t 45 A5 Gy o 198 31 (Altherr, 1950) il Lawgs ,b e



1FoF 090 6 las oy g oloels 6599 o3/ | (S jud LS oy piid \ted

ol 0003,5 5,155 (Heydari et al., 2019) o, Ken 5 s)d bawgs Jb gl sl 30 ol 3 (Andrassy, 2009)
N 33°25'10.6", E ldlse claske b sblep lwpd Gpscgs p &ly U adhio | jo Guiss ol
3,5 )15 Slolid 3y90 g (gyglaen bols cd s adu )l )b 31 48°22727.1"

oise B gz dlobw D 0 8 slei iC o 25l isu B 9 A Pungentus engadinensis (Altherr, 1950) Altherr, 1952 &5 ¥ S
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Pungentus sufiyanensis Vazifeh, Niknam, Jabbari & Pefia-Santiago, 2020 43¢5
V Jgua B S

oy 3 o i o0l jeS e Cuner olwlid (sl (Vazifehetal., 2020) ) Sen 5 4y lawgs osadl,l 08
Olaswio Gudad | w b olelis P.osufiyanensis s 4 adllas 3)50 Cumes bgrye slaodly 5 Glasuin
crl s odalie (g BB W] &g (Lol crogi b (ayp 3)90 G (RS laodls 5 (Bldes,
yglaen liwd,S liwl g (B ool bl S 5l (Vazifeh etal., 2020) o, Kan g addsg bawgs ;b pdgl 4565
&8y N 33°20'54.2", E 48°25'16.3" _,Lél i lazse b bol cé s adoj)d S5 5l 55 Limgh ol 50 b Chogi
A5 03l a5 yglaen e Grdose o Uil e
5550 Julx g 4352

sass sly i 4 PPI71538 4 PPI71539 PPI71542 wyiws slasS' L (a5 g5 JIgs dw dalllas o 4
ool ey el 4 (5 SSL s Paravulvus hartingii 4 .Clavicaudoides clavicaudatus Aquatides christicki
plo e (0 3 (BPP=1) Sl yuw Jlis! b Nygolaimidae eslgls sla Jlg plo ol jends bn Jlg
93 L C. clavicaudatus 4i¢5 & 3lxie PP971539 g5 dosl oyo jd .85,5 0 1,3 Dorylaimida acul, (slaodlgls
3 (BPP=1) jiS sy Jloin] b el 0ad e ()5 SSb 5 ML a8 455 yee I EF207234 4 EF207235 JIgs
G5 opl LS 58 4 baye S Jlg 9 P.ohartingii (PP971538) 4665 iz pd LS oo )8 oM
odlgls ;5 i ol g gl olyen 4 9 48,5 LE a1 3 Sl e Jlasl L (AY593062)
0AS b (Siekd Gy 0 (F S) LS e sl Nygolaiminae edlgls 5 5l 1iome (o0MS 4> Paravulvinae
5 PQ576735 wpiwd slass b mas o Jlg P. engadinensis «s5 (lp odol cunday o Jlg sy
s (AY593050 5 MH346473) sites 39390 35 <Soby ,3 48 wis8 ol 4 slaie b Jlgs b ol yan PQ576745
239390 g 93 b duolie ) g atill cu5gilS e MBS odel Cawdts s JIg 93 himd o JuSET Sy WS
swriwd S b gaglSy Jls o Ghaggy cpl e (oo ol AUBT 5gilS g cudn 5 S e 0] SSL
IS Sy (5 SSb > 29390 MNB55359 JIgs b oS ol sy cud & P. sufiyanensis &5 ¢l PQ576734
odalive 4565 pl 4y slate o 93y (SMB] LUgd dunlio )3 0)5 0 58 (BPP=1) Sl s Jleain! b S o
SIS


https://www.ncbi.nlm.nih.gov/nuccore/PP971538
https://www.ncbi.nlm.nih.gov/nuccore/PP971538
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Yy Clavicaudoides clavicaudatus (EF207235) \
Clavicaudoides clavicaudatus (EF207234)

1 Clavicaudoides clavicaudatus (PP971539)
Clavicaudoides sp. (OP221724)

Clavicaudoides sp. (ON927915)

Aquatides christicki (PP971542) Nygolaiminae

1| Clavicaudoides trophurus (EF207236)

! Clavicaudoides trophurus (EF207236)
Clavicaudoides trophurus (EF207237)
g Q9 Solididens sp. (OP221727)
Nygolai i

Paravulvus sp. (OP221721) .

" Paravulvus sp, (OP221723) Paravulvinae

1 Paravulvus hartingii (PP971538)
L Paravulvus hartingii (AY 593062)
Longidorella penetrans (HM235515)

Longidorella macramphis (AY 593042)
Dorydorella bryophila (HM235514)

Rhyssocolpus vinciguerrae (KP204547)
Microdorylaimus modestus (HM235513)
Thonus circulifer (AY 593038)
Prodorylaimus uliginosus (AY 593034)
Pungentus sufiyanensis (MN855359)
Lenonchium zanjanense (MK089267)

It Aporcelaimellus obtusicaudatus (AY 601632)

Aporcelaimellus nigeriensis (MN605820)
Allodorylaimus andrassyi (AY 593015)
Makatinus aquaticus (MK920111)

( 1 Paravulvus sp. (OP221722)
1

0.62| 1
1

0.64 Amblydorylaimus isokaryon (KM092520)
0.6 Opisthodorylaimus sp. (KY750852)
419 Oxydirus oxycephalus (AY 593012)

§ 7‘ 1Opisthoa’orylaimus sylphoides (AY 593010)

Paractinolaimus decraemerae (GU446711)

Paractinolaimus macrolaimus (AY 592998)
Paractinolaimus sahandi (GU178031)

1 Mesodorylaimus litoralis (OK142271)

Calcaridorylaimus heynsi (MH062988)

Nevadanema nevadense (JN242245)

) ﬁl_]iDorylaimoides limnophilus (AY 593003)

0.89 |

Dorylaimoides micoletzkyi (AY 593004)
027 g Paraxonchium laetificans (AY 593001)
Latocephalus smithi (MH884068)
11— Discolaimus bicorticus (OK142270)
1 1 = Epacrolaimus declinatoaculeatus (MH727508)
0b9 Sectonema septentrionale (MH915544)
’ Metaporcelaimus ovogranulosus (JQ927441)
Xiphinemella esseri (MW221077)
Aporcella minor (MT079124)

Coomansus parvus (MT799673)
Prionchulus oleksandri (MG969499)

0.09

Aquatides christicki Ahmad & _jl ) slaaseS 28S IDNA 55 D2-D3 4l jI GTRHIHG _LelsSS o 5l oolizaol b (il 59y 4 o w5 0215l <8 A JKWS
51 odel Cawday 3l cla Jlgs . Paravulvus hartingii (De Man, 1880) Thorne, 1974 4 Clavicaudoides clavicaudatus (Altherr, 1953) Heyns, 1968 Jairajpuri, 1982
Prionchulus oleksandri 4 Coomansus parvus (MT799673) 45 5> (OUt roup) 09,5 g Cuwl ey Jloin] a3l o Cudy dlael sl 0dds dtigh S5y g8 b )l
ol (MG969499)
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Heterodorus brevidentatus (KP963965)
Heterodorus brevidentatus (KP963964)
Heterodorus brevidentatus (KP963960)
0.79 l| Heterodorus youbertghostai (KR184127)
Heterodorus youbertghostai (KR184126)
— Heterodorus sp. (KX691912)
Rhyssocolpus vinciguerrae (KP204547)

Enchodorus dolichurus (KR184124)
Enchodorus yeatsi (KX691911)

Microdorylaimus modestus (AY 593049)
Microdorylaimus modestus (HM235513)

1™~ Longidorella penetrans (HM235515)

Longidorella macramphis (AY 593042)
Longidorella sp. (AY 593045)
Longidorella sp. (AY 593044)
Microdorylaimus miser (AY 593046)
L[ Eudorylaimus minutus (AY 593047)

Eudorylaimus minutus (AY 593048)
Allodorylaimus sp. (KY942069)

L1 Enchodelus longispiculus (KP190119)

Enchodelus sp. (KY766260)
Heterodorus sp. (MH346478)
Epidorylaimus procerus (MT612084)
Eudorylaimus sp. (AY 593037)
Epidorylaimus procerus (MT612088)
— Thonus circulifer (AY 593039)

Pungentus sufiyanensis (PQ576734)
Pungentus sufiyanensis (MN855359)

L1 Pungentus azarbaijanensis (MH346477)
Pungentus azarbaijanensis (MH346476)
Pungentus silvestris (AY 593053)

0.99 0l 78| Pungentus engadinensis (PQS576745)
Pungentus engadinensis (MH346473)
Pungentus engadinensis (PQ576735)
Pungentus engadinensis (AY 593050)

0.59 Ecumenicus monohystera (AY 593013)
Labronema vulvapapillatum (AY 592997)
Rhyssocolpus paradoxus (KM092522)
Amblydorylaimus isokaryon (KM092520)
Crassolabium costaricense (MH004440)
— Allodorylaimus andrassyi (AY593015)
Paravulvus hartingii (AY 593062)
Mononchus truncates (MZ501583)

0.63

0.63

0.05

Pungentus engadinensis gl ! claaisS 28S IDNA 5 D2-D3 4l 5l GTR+I4G LolS5 Jae jl odlizul b il oy 4 0 puwyi (2ljyl5 <o 0 ¥ JSWS
oA atdg S5y g b ol cundas 3] cla Jles LPUNgentus sufiyanensis Vazifeh, Niknam, Jabbari & Pefia-Santiago 2020 4 (Altherr, 1950) Altherr, 1952
.| Mononchus trancatus (MZ501583) 4 Paravulvus hartingii (AY593062) 455 45 (0Ut Group) og,S (95 «Cawl Cppunny Jlainl a5l ja culy dlael .cawl
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JuJ> & Nygolaimina 4wy, ; 45" ¢l Dorylaimina g Nygolaimina awslyys; 95 Jels Dorylaimida  awl,
Gl oag (il dw w0 JSwl liws Slas oy ((mural tooth) (gysme pe ol Bl couy claylidle sl
D)5 o plaie 300 diwlypj 4 Cowd gy lrdiud (655 )3 Cundg g oolo g J iz 90 alde pd L)
b atwlypj opl sladisS a8 ol s Jolge dalllas ol Guins cpl jo cditwd (51005 el atwlyps ol sladisS
50 adllas gl Cuiyi pl 4 9 48,5 1,8 Dorylaimina aiwly pj 5l 350 (6oMS™ )3 (BPP=1) ‘yons Jleis! oy YL
dallas pl 1D 00l puoy (S5ekd CB D 3 Bl o BlECSy) sl She Al b aS Cunl Sldlas slaadl ouis aob
IS S5 ) ol s cud (5 SSb 0 B a8 &S pl Jlgv 40 L C. clavicaudatus 4545 4 slaio PP971539 Jlos
S ol Gl Jls plo olyen a5 (AY593062) wisS oyl )05 Jlg5 ¢ P. hartingii (PP971538) oS ¢ siuun
sl Oldlas mls b gls opl a5 18,5 sl Nygolaiminae oslgls 5 5l 13 (60MS™ ) Paravulvinae oslgls s 5
5l casllas 18S rRNA ;28S IDNA D2D3 55 ansl Jlgv 3l oolatwl b atwlyyj cpl (sbdisS 3y (g9) omiims
ANdrassy, ) cul oads olold 4355 3V 51 i dtwly s cpl o a8 cusl da g @SS cpl 4 1L Jg (Sunetal., 2023)
ooy Cad 4y 55 SOb )0 465 A (gl 18S IRNA sl Jlgv 5 4355 iy (gl 28S IDNA 4l Jlgv les 45 (2009
o) slaall (Sajekd Ly, o Liol)] baiss ple Jlgs s aslsl b ooyl Jles! cplpls (Sun et al., 2023) el
D35y hoBCawd 38 (Siokd CE 3y il

&b

Sobows 18] iy lS bl e ol il ¢S g wilul B dilate sly SK bbb e lolis (VWAY) ol cornl
oo VYV L5 0 o8l ¢(g5yoliS” 0uSiiily . LS wliis

Shdorylaim sl (id (i)l (\WAY) il iS5 5 pudlpl ol (snl fopmel (M6 L) pME (U5 s «5yl>
AOY=VEY (VYY) oblS cblis cla i ool sla JSis

B8 o3 slaglil ) g53lT les &S x> )5S (WAR) sy p5)lid 5 Loy oM (LSSt o 1 B8l fong ¢S5k
Ol el 988 (Sbj0lS Ol duogo -l ] (Sbj0lS 0 )5S pemdjeh (0% 9

sk I Nygolaimidae geslgls | 4555 aw (i)l55 (WWAR) a6l g wiwy ()bydb S o ¢ Bl Loy pE (o LSS
I 8 38 (KB5S e dusge - lpl (Kol 0,55 rendjsi ol b Jlo

S5 Sl 33l 5lo5 &5 iz GBI (IAY) (e (JiS 5 155 bolo gty IS o lne 13 p3E (plSs
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