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Abstract

In order to identify free-living and plant parasitic nematodes of the Zirab region, Mazandaran province, 120 samples were
collected from the rhizosphere soil of different plants, running sediments and waters of the region during 2021-2022. In the
laboratory, the nematodes were extracted using usual nematology methods. After killing and fixing, the nematodes were
transferred to anhydrous glycerin and permanent microscopic slides prepared Morphological and morphometric characteristics
of the nematodes were studied by means of an optical Olympus BX41 microscope armed with a drawing tube. The identification
was made using valid scientific sources and the nematodes identification keys. As the results in this study, six species belonging
to five genera and two families including Aporcelaimus ingens, Aporcelaimus pachydermus, Metaporcelaimus silvanus from
Aporcelaimidae and Mesodorylaimus usitatus, Prodorylaimus filiarum and Dorylaimus stagnalis from Dorylaimidae were

identified, which all are reported and described for the first time from Iran’s nematode fauna based on the available literature.
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Table 1. Morphometric data of Iranian populations of Aporcelaimus ingens (Thorne & Swanger, 1936) Andrassy, 2001.

Aporcelaimus pachydermus (Alther, 1968) Thorne, 1937 and Metaporcelaimus silvanus (Vinciguerra & Giannetto, 1983)
Alvarez-Ortega, Subbotin and Pefia-Santiago, 2012 collected from Mazandaran province-Iran (All measurements are in um
except L in mm).

Aporcelaimus ingens Aporcelaimus pachydermus Metaporcelaimus

Character silvanus
L 338 9Q 33 2L
n 2 5 4 4 2
L 59,79 6.4+0.6 4.140.2 4.1+0.3 17,18
(5.6-7.2) (3.8-4.4) (3.7-4.4)
a 43,51 4844 39.5+0.8 42425 19.5,20.5
(42-52) (38-40) (39-44)
b 555 5106 5.540.2 5.5+0.5 3.4,35
(4.5-6) (5-6) (5-6)
c 915, 112 11943 100+4 92.5+4 24,30
(113-121) (64.5-103) (89.-99)
c' 0.8 0.6+0.04 0.6+0.05 0.6+0.05 14,17
(0.5-0.6) (0.6-0.7) (0.6-0.7)
\Y 49, 50 - 53.5+0.8 51, 53
(52-55)
Lip region diam. 25,31 27+1.5 25+0.5 24.5+0.7 20
(25-29) (24-25.5) (24-25.5)
Odontostyle length 29, 29 28.5+0.6 24 +15 2242 24,255
(28-29) (22.5-25.5) (20-24)
Odontophore length 50, 54 52.5+1.5 455425 46+0.8 335,375
(51.5-55) (42.5-48.5) (45-46.5)
Neck length 1118, 1425 1255+87 723+24 722426.1 500, 537
(1137.5-1343) (710-760) (694-750)
Prerectum length 203, 309 328122 184421 325+25 55, 62.5
(306-362.5) (162.5-209) (309-362.5)
Rectum length 78, 87.5 170£16 534 122416 36.5,45.5
(146-175) (50-59) (100-137.5)
Tail length 65,71 54+4 41415 44+4 62,70
(50-60.5) (40-43) (40-50)
Spicule length - 14545 - 122+4.5 -
(140-153) (109-118)
Ventromedian - 7-11 - 10-13 -
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Fig. 1. Iranian populations of Aporcelaimus ingens. A: Anterior body region; B: Female, entire; C: Male, entire; D: Amphid; E:
Male posterior end (The arrows indicate the supplements); F: Female posterior end; G: Cardia; H: Vulva; I: Female posterior

genital branch (Scales: A and D-I: 20 um, B and C: 300 pm).
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Fig. 3. Iranian populations of Aporcelaimus pachydermus (Alther, 1968) Thorne, 1937. A: Anterior body region; B: Female,
entire; C: Male, entire; D: Amphid; E: Male posterior end (The arrows indicate the supplements); F: Female posterior end; G:
Cardia; H: Vulva; I: Female anterior genital branch (Scales: A and D-I: 25 pm, B and C: 300 um).
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branch; E: Female posterior end; F: Male posterior end; G: Female, entire; H: Male, entire.
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Metaporcelaimus silvanus (Vinciguerra & Giannetto,
1983) Alvarez-Ortega, Subbotin and Pefia-Santiago,
2012
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Table 2. Morphometric data of Iranian populations of Mesodorylaimus usitatus Basson & Heyns, 1974 Prodorylaimus filiarum
Andraissy, 1964 and Dorylaimus stagnalis Dujardin, 1845 collected from Mazandaran province-lran (All measurements are in

Mesodorylaimus usitatus

Prodorylaimus filiarum

Dorylaimus stagnalis

Character
2% dd 2% a3 2% da
n 4 3 4 2 8 6
L 1.03+0.037 0.9040.043 1.79+0.04 18,19 4.42+0.89 3.8240.81
(0.99-1.08) (0.85-0.93) (1.75-1.85) (3.28-5.25) (3.09-5.12)
a 35.540.6 36+1.4 44+2.4 39,48 2942 28+3.5
(32-37) (35-38) (41-47) (27-32) (24-32.5)
b 4.2+0.04 (4- 4+0.3 5.5+0.7 55,65 4.5+0.5 4.5+0.5
4.5) (3.4-4.5) (5-6.5) (4 -5) (4-5)
c 12.00£0.5 45+3.2 6.8+0.1 7,8 16+1.5 77115
(11-12.5) (42.5-48) (6.5-7) (13-18.5) (62-95)
c' 4.640.2 0.9+0.1 (0.9- 10.5 +0.5 8.5,10 4.340.2 0.840.1
(4.2-4.7) 1.1) (10-11) (4.06-4.7) (0.6-0.9)
\Y 52.0340.6 (51- 45.5+2.3 - 43+2
53) (42-47) (41-46)
Lip region diam. 10.5+0.5 10.5+0.5 10.5+0.5 10,11 21+0.9 21+0.8
(10-11) (10-11) (10-11) (20-23) (20-21)
Odontostyle length 11.5+0.2 11+0.4 18.5+1.5 18,19 49+2.2 48+0.9
(11-12.5) (10.5-11.5) (16-20) (48-53) (47.5-50)
Odontophore length 1340.2 14+0.7 28.4+0.8 27.2,31.8 52+2.5 50+2.5
(13.5-14) (13-15) (27.5-29.3) (48 -54.5) (48-54)
Neck length 241.5+6 221.548.5 309+36 280, 332.5 925+128.5 866+100
(231-252) (211.5-228.5) (262.5-339) (750-1056) (775-1043)
Prerectum length 42+3 60.5%1.3 91.6+14.0 134, 143 360+32 424+58
(40-46) (59-62) (80.8-107.8) (293-428) (343-500)
Rectum length 31+2.4 38.3+0.4 38.5+2 54,59 90 £32 127.5+13
(28-32) (38.0-38.8) (36-40) (68-93) (106-143)
Tail length 86+5.2 20+1 263+2.8 221, 259 270+41 49+3
(82-93) (19-21) (260-265) (203-306) (45-54)
Spicule length - 33+0.0 - 425, 46 - 11549
(105-131)
Ventromedian - 6-7 - 18,18 - 45-53
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Metaporcelaimus silvanus (Vinciguerra & Giannetto, 1983) Alvarez-Ortega, Subbotin and Pefia- ais5 iyl cunex O S5
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Fig. 5. Iranian populations of Metaporcelaimus silvanus (Vinciguerra & Giannetto, 1983) Alvarez-Ortega, Subbotin and Pefia-

Santiago, 2012. A: Anterior body region; B: Amphid; C: Vulva; D: Female, entire; E: Posterior end; F: Cardia; G: Pharyngeal
region; H: Female anterior genital branch (Scales: A and B and D-H: 20 um, C: 150 pm).
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Fig. 6. Metaporcelaimus silvanus. A: Pharyngeal region; B: Anterior body region; C: Female anterior genital branch; D:

Posterior end; E: Amphid; F: Female, entire.
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Fig. 7. Iranian populations of Mesodorylaimus usitatus Basson & Heyns, 1974. A: Anterior body region; B: Amphid; C: Sperm

cells; D: Pharyngeal region; E: Female, entire; F: Male posterior end; G: Male posterior end (The arrows indicate the
supplements); H: Female, entire; |: Female posterior genital branch J: Vulva (Scales: A-D, F and G and [ and J: 11 pm, E and

H: 150 pm).
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Fig. 8. Mesodorylaimus usitatus. A: Pharyngeal region; B: Anterior body region; C: Male, entire; D: Female, entire; E: Amphid;
F: Female posterior end; G: Male posterior end; H: Female posterior genital branch.
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Fig. 9. Iranian populations of Prodorylaimus filiarum Andraissy, 1964. A: Anterior body region; B: Amphid; C: Male, entire;
D: Female, entire; E: Female posterior end; F: Male posterior end; G: Cardia; H: Spicule; I: Vulva; J: Supplements in male; K:
Female anterior genital branch (Scales: A and B and G-K: 11 pm, C-F: 150 um).
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Fig. 10. Prodorylaimus filiarum. A: Pharyngeal region; B: Anterior body region; C: Amphid; D: Male, entire; E: Female, entire;
F: Female posterior end; G: Male posterior end; H: Female anterior genital branch.
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region; D: Female, entire; E: Supplements in male; F: Vulva; G: Female posterior end; H: Cross section of midbody; I: Male,
entire; J: Cardia; K: Male posterior end; L: Female anterior genital branch (Scales: A-C, E-H and J-L: 25 pm, D and I: 400 pm).
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Fig. 12. Dorylaimus stagnalis. A: Pharyngeal region; B: Anterior body region; C: Male, entire; D: Female, entire; E: Amphid;
F: Female posterior end; G: Male posterior end; H: Female anterior genital branch.

5 PATID sl sl oo et bl Co & 055
A i Aol g 0 S a0 VAL VAL g ey, S0 V- YV/D
o S o s YO B Y L g sies S VYA b VAF/D Jobo
4 S e e Jlail (a5 s sl baglaess
S YAV B 103 ol lowss Jsb o ol &g & Glaass
5l a3 y5ie (slme Jobo o San YYD B AVD e
Ko p3re sl Jlasl oo yiog Sn VYA e 5 YO
Jsb il g oolu o2 i ZShul SO lils v &
ol GISE ey S OYD e 5 FYVID ssl> n>,
DVID ¢l Jsb ot e o 15 b (3 e 59 ¥y o Jobo
Wl les 10 as B 0,0 00 BYFL ey, S PFIOL
YAID x££/ B YO o;lail 4 pars proximalis vaginae s

Jsb 5l 0oy B+ B FY L ey Seo YO b VY Jyliulgiissl
Jsb sl Loy (JS5 slabn sl jsdstial  Jysigs
Qs o 3l g0lo adl> alold ( SUgs (gole ails ¢ s Liwlgigol
dorylaimid gg 5l (g 0 el psie fliwlgigol Couxdge 4
BYAVID Job ar g a8l b (550 (oleil (o o o5 90
Sladind Cuadys (5 pe Job 00)3 DO L OV b yieg Ss OAY
VY-Y$ SiNi= $--5F DN= 0V-00 1,5 g0 cloond
Crond )3 gmas 4> (550 JS 0o )3 SN AF-AS § SiINp=
Gl 5] e Sen TRV B YV Y/D alold 1 adly 5 o po S,k
il (g e Al drgi (295 039, 9 S0 2 AT
oy Ses YEIO B YAID X YA B Y10 olal 4y 5 (glilyin b
> Aol 90 6)ls Wosks 009, slacdly lawgs ouls abol>l



va

E N 36°13.515) munipm sbivg, ledaS,s dilaie o
2 Bl 8,5 15 Slulid 350 ¢ (5 9laex (053°02.738
Dorylaimus elegans 4555 laas Dorylaimus > 5l
39 0dd arogl 5 Byme ol ! 5l (Vinciguerra et al. 2016)
0% Slp o Gl 5l 95 Gegd Ll 53 0ad (5155 5657

NOW RN PR I

Lo ol
Al el olay 45e up 45 aiS o el o gl

&l Sl
obe slaculos bl a4 3,5 oBidls 5l allie Basws g

LS e @'lo)aé g ,Sid 3udzd pl (Ggine g

VORNMY /PP /Y o)lols [V ods [ oyl ! (owbelias Lo

5o Jols pars refringens vaginae  jisu «eg, e Y U
5 yeg,See YO B VY X VEO BY/D olal a4y 55 IS0l dslad
o3l L yeg So VIO U i Jobo 4 pars distalis vaginae
@ 4l )0 Ga oy 2lp PIO By ey sl iy
wily p3 g P 4l 50 G (B pln VP B SG e0g 0],
NESSRPHEC SRV S WP N ENRT K ATX R
20 (2l oS ) Bl
»

Ghile ol olSws Loole of 8l ailie oy IS ST s 5l
VO ol Jsb dorylaimid g4 5l a5 el oo blie aay g0
YAD B VE o oye «STolS aml jo a0 oye plp 90 b
4 ol gole Slakad )] Job aoy0 VE BY L yieg ,Se
Sl JRite iz sladal Reg)See YO B Y Job
~(srhie alold ( (oSS sla b OY L FO jlatuss o 4 6 5m
e Ses VY BAVYVD (wsilo) a5 T o 5 Lol o 5
Azl j0 a0 By bl VIO U il ooy, i ojladl
w0ligS po .l b ol odguza 3 Jigl> QT Eg ‘J—IBJS
Al cue jlagliie g0 Blin slass 0,5 el b oy o
By e o daie

slools’ s glio 51k 0590 Comex plolid pplaie 4
«(Mulvey & Anderson 1979) jsu,al 5 oo olwliss
1 «(Shafagat et al. 1991) |,Kee 5 cdad
Vinciguerra et) Koo 3 1555y 5 (Andrassy 2009)
i sosls anglie ) g 5 s ,S ooliiul (al. 2019
330 Came Zole 5o dagl o s3libesy, Slasis 4
odle a5 0l o lulis Dorylaimus stagnalis lgie 4y o)
ooliul )50 mlie )o 4gS o b YL slacall
Thorne & Swanger (1936); Mulvey & Anderson)
plp 0 OY U FO) 5oLl o i Job slass jo ((1979)
BYA 2l 50 ) o e Jsb (sl Loss olass ((FA 5 YA
G oaw ply 0 a6 b ) 5ool3l o eo d8le olass o (YY
ol las gl (s

51 (Dujardin 1845) (po g0 lawes ,b oudgl aiss oyl
s 105 ol 5 il rpd ol (ale Sy oS
SIS 5 atlolid ol Ll 5% §f plolitailes plo bgs
Dorylaimus > o 4sS laie @ ciss (pl .l 0ald
6ol T GLLI S 5l oy ol 5 .ol Dujardin 1845



ol)en 5 bl

References

Abolafia J., Pefia-Santiago R. & Jiménez Guirado D.
1998. Nematodes of the order Dorylaimida from
Andalucia  Oriental, Spain. The  genus
Prodorylaimus Andrassy, 1959. Il. Bisexual
species. Russian Journal of Nematology 6, 147-
159.

Alijanvand E. & Fadayi Tehrani A. A. 2013. Some free-
living nematode species of the genus
Mesodorylaimus (Nematoda: Dorylaimidae) from
Chaharmahal va Bakhtiari province. Entomology
and Phytopathology 1, 21-30. (in Farsi).

Altherr E. 1968. Nématodes de la nappe phréatique du
réseau fluvial de la Saale (Thuringe) et psammiques
du Lac Stechlin (Brandebourg du Nord).
Limnologica 6, 247-320.

Alvarez-Ortega S., Subbotin S. A. & Pefia-Santiago R.
2012. Morphological and molecular
characterisation of Californian species of
Metaporcelaimus Lordello, 1965 (Dorylaimida:
Aporcelaimidae), with a new concept of the genus.
Nematology 15, 251- 278.

Andrassy |. 1964. Susswasser-Nematoden aus den
grossen  Gebirgsgegenden  Ostafrikas.  Acta
Zoologica Academiae Scientiarum Hungaricae 10,
1-59.

Andréssy 1. 1986. The genus Mesodorylaimus
Andrassy, 1959 and its relatives (Nematoda:
Dorylaimidae). Acta Zoologica Academiae
Scientiarum Hungaricae 32, 207-261.

Andréssy 1. 1988. The superfamily Dorylaimida
(Nematoda) a review family Dorylaimidae.
Opuscula Zoologica Budapestinensis 27, 3-63.

Andrassy |. 2001. A taxonomic review of the genera
Aporcelaimus Thorne & Swanger, 1936 and
Metaporcelaimus Lordello, 1965 (Nematoda,
Aporcelaimidae). Opuscula Zoologica
Budapestinensis 33, 7-47.

Andréssy, 1., 2002. New genera and species of
nematodes from southern Chile. Opuscula
Zoologica Budapestinensis 34, 5-22.

Andréssy 1. 2009. Free-living nematodes of Hungary
(Nematoda errantia) Vol. Ill. Pedozoologica
Hungarica No.5 (Eds. Csuzdi, C. & Mahunka, S.).
Budapest, Hungary. Hungarian Natural History
Museum and Systematic Zoology Research Group
of the Hungarian Sciences.

Bagri Q. H. & Jairajpuri M. S. 1974. Nematodes of high
altitudes in India V. Five new species of the genus
Enchodelus  Thorne, 1939  (Dorylaimida).
Nematologica 20, 131-146.

Basson J. B. E. & Heyns J. 1974. The genus
Mesodorylaimus in South Africa (Nematoda:
Dorylaimoidea). Phytophylactica 6, 261-288.

Brown D. J. F. & Boag B. 1988. An examination of
methods used to extract virus-vector nematodes
(Nematoda: Longidoriae and Trichodoridae) from
soil samples. Nematologia Mediterranea 16, 93—
99.

w8 005T Wilesd 398 i 155 YA+

De Grisse A. T. 1969. Redescription ou modification
de quelqutes techniques utilissisedans L; etude des
Nematode phytoparasutaires. Meded, Rijksfaculteti
der Landbouveten, Gent 34, 351- 369.

De Ley, P. & Blaxter, M. 2002. Systematic position and
phylogeny. In Lee D.L. (Ed.), The biology of
nematodes (pp. 1-30). London, Taylor & Francis.

Ditelvsen H. 1911. Danish freeliving nematodes.
Videnskabelige Meddelelser Dansk Naturhistorisk
Forening 63, 213-256.

Dujardin F. 1845. Histoire naturelle des helminthes ou
vers intestinaux. Paris, France, Librairie
Encyclopédique de Roret.

Elshishka M., Lazarova S. & Peneva V. K. 2012.
Studies of the genus Enchodelus Thorne, 1939
(Nematoda, Nordiidae) from Arctic polar deserts.
1. Species with long odontostyle: E. makrovae sp.
n. and E. groenlandicus (Ditlevsen, 1927) Thorne,
1939, with an identification key to the species of the
E. macrodorus. Zookeys 212, 1-23.

Guerrero P., Liebanas G. & Pefia-Santiago R. 2008.
Nematodes of the order Dorylaimida from
Andalucia Oriental, Spain. The genus Enchodelus
Thorne, 1939. 2. Description of three known
species with rounded tail and long odontostyle.
Nematology 10, 451-470.

Guerrero P., Liébanas G. & Pefia-Santiago R. 2008.
Nematodes of the order Dorylaimida from
Andalucia Oriental, Spain. The genus Enchodelus
Thorne, 1939. 3. Description of two new and one
known species with rounded tail and medium-sized
odontostyle. Nematology 10, 711-733.

Gusakov V. A. & Gagarin V. G. 2016. Two new species
of nematodes (Nematoda) from highly mineralized
rivers of Lake El'ton basin, Russia. Zootaxa 4161,
261-270.

Husseinvand M. & Eskandari A. 2018. Identification of
two nematode species of the family Dorylaimidae
from Iran. In Proceedings of the 23" Iranian Plant
Protection Congress (P. 873). Gorgan, Iran. (in
Farsi).

Jairajpuri M.S. & Ahmad W. 1992. Dorylaimida: free-
living, predaceous and plant-parasitic nematodes.
Oxford and IBH Publishig Company Private, New
Dehli, India.

Kazemi A. ldentification of nematode fauna in soils of
Kahag- north of Marageh, East Azarbaijan
province, 2016. (Master of Science dissertation,
University of Tabriz). (in Farsi).

Loof P. A. A. 1996. Dichotomous and polytomous
identification keys for females of the genera
Prodorylaimus Andréassy, 1959 and Laimydorus
Siddiqgi, 1969 (Nematoda: Dorylaimoidea). Russian
Journal of Nematology 4, 7-28.

Loof P.A.A. & Coomans A. 1970. On the development
and location of the oesophageal gland nuclei in
Dorylaimina. Proceedings of the IX International
Nematology Symposium (Warsaw, 1967), 79-161.

Mulvey R. H. & Anderson R. V. 1979. Benthic species
of Dorylaimus Dujardin 1845 (Nematoda:



A

Dorylaimidae) and Arctidorylaimus n. gen.
(Arctidorylaimidae n. fam.) from the Mackenzie
and Porcupine river systems, Northwest Territories,
Canada. Canadian Journal of Zoology 57, 743-755.

Nasira K., Shahina F. & Erum Y.l. 2008. Description
of Discolaimus pikstanens n. sp. (Nematoda:
Dorylaimida) with a compendium of the genus
Discolaimus Cobb, 1913 From Pakistan. Pakistan
Journal of Nematology 26, 107-124.

Niknam G., Jabbari H., Moslehi S., Vinciguerra M. T.
& Nikdel M. 2010. Report of several species of
free-living nematode from Arsbaran forests. (p.
657) 12th Iranian Plant Protection Congress. (in
Farsi).

Shafagat S., Jairajpuri M. S. & Bilgrami A. L. 1991.
Developmental biology of Dorylaimus stagnalis
Dujardin, 1845 (Nematoda: Dorylaimida). Revue
de Nématologie 14, 61-71.

Thorne G. & Swanger H.H. 1936. A monograph of the
nematode genera Dorylaimus Dujardin,
Aporcelaimus n.g., Dorylaimoides n. g. and
Pungentus n. g (Monograph). Capita Zoologica 6.

Thorne, G. 1937. Notes on free-living and plant-
parasitic nematodes, Ill. Proceedings of the
Helminthological Society of Washington 4, 16-18.

Vazifeh N & Jabbari H. 2022. Report of five free-living
nematodes from East Azarbaijan province- Iran,
with description of males of Discolaimoides
symmetricus and first molecular study on the genus
Latocephalus (Dorylaimida). Iranian Journal of
Nematology 1, 13-28. (in Farsi).

Vazifeh N., Niknam G. Jabbari H. 2018. Report of five
dorylaimid nematodes from East Azerbaijan
province, Iran. Iranian Journal of Plant Protection
Science 49, 203-215. (in Farsi).

Vinciguerra M. T. & Giannetto L. 1983. Three new
species of Dorylaimida (Nematoda) from Italian
terrestrial ecosystems. Animalia 10, 283-289.

Vinciguerra M. T. & Orselli L. 2011. Description of
Prodorylaimus irminii sp. n. (Dorylaimida:
Nematoda) from Italy and a key to the species of
the genus. Nematology 13, 277-285.

Vinciguerra M.T., Eskandari A., Clausi M., Asghari R.
& Rappazzo G. 2016. Description and molecular
characterisation of two new species of
Dorylaimidae (Dorylaimida: Nematoda) from Iran,
with a compendium of all the nominal species of
Dorylaimus Dujardin, 1845. Nematology 18, 293-
310

VORNM /AR [ Y o5l [V ads [ ol ! (wbelias Lo



