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Abstract:

Free-living nematodes are among the most abundant soil fauna in orchards, and as
soil biological indicators, due to their species diversity and population density, they
make an important contribution in evaluating the health and stability of soil
ecosystems. In order to identify free-living nematodes in the orchards of Azarshahr
during 2023 and 2024, 80 soil samples were collected from the rhizosphere of
walnut, almond, Russian olive, apricot, and pistachio trees, and the nematodes were
isolated and identified by the usual methods. As a result, a total of 28 species of free-
living nematodes belonging to 20 genera and 10 families were identified. Among
them, Tylencholaimus proximus is reported as new for the nematode fauna of Iran
based on available literature. Females of the studied population were characterized
by relatively small body size, perioral region not disc-like, lips moderately separated
and angular, odontophore with distinct basal knobs, pharynx gradually expanding
into the basal bulb, mono-prodelphic genital system, and convex conoid tail with
rounded terminus. In addition, males of Crassolabium cylindricum and Discolaimus
agricolus were identified. The posterior body region of males of both species bears
eight ventromedian supplementary papillae located outside the spicules range.
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Extended Abstract
Introduction

Nematodes are widely distributed in different habitats all
over the world, and are parasitic or free-living. Among the
soil organisms, nematodes are regarded as important bio-
indicators for the evaluation of soil quality as they are
numerous, easy to extract and sensitive to environmental
changes (Bongers & Bongers, 1998; Bongers & Ferris, 1999;
Ritz & Trudgill, 1999; Yeates, 2003; Yeates & Bongers,
1999). Among soil nematodes, the order Dorylaimida Pearse
1942 is one of the most abundant and diverse, and dominates
the diversity of nematodes in freshwater habitats except in
Antarctica (Abebe et al., 2008). orchards and horticultural
products, as an important part of agriculture, play an
effective role in meeting the nutritional needs of society,
creating employment, and increasing non-oil exports. Iran's
diverse climate has also provided the basis for the extensive
production of these products, doubling their importance in
sustainable agricultural development. Soil health is also very
important, especially in gardens, as a support and shelter for
plants, as well as a platform for supplying water and
minerals. Azarshahr county is located on the north-western
slopes of the high mountains of the Western Sahand
Mountain Range and on the plains and shores of Lake urmia.
walnut, almond, Russian olive, greengape, apricots, and in
recent years, pistachio are among the most important orchard
products produced in this county. So far, no comprehensive
study has been conducted to identify the biodiversity of free-
living nematodes in this county, and only the species
diversity of two families Aporcelaimidae Heyns, 1965 and
Longidoridae Thorne, 1935 in the soils of the west of East
Azerbaijan province, which also includes Azarshahr county,
has been previously studied by Naghavi (Naghavi, 2019),
and this study is the first research conducted to investigate
the nematode fauna of the region. By conducting this study,
results were obtained, some of which are presented in this

article.

Methods and Materials

In order to identification of free-living nematodes fauna
in soils of orchards of Azarshahr county, East Azarbaijan
province, Iran, a total of 80 soil samples were collected in
2023-2024 from the rhizosphere of fruit trees, and weed
rhizospheres at time intervals of the year. Nematodes were
extracted from the soil samples using the Brown & Boag
(Brown & Boag, 1987) modified method. Specimens for light
microscopic examination were killed, fixed and transferred
to dehydrated glycerin according to De Grisse's (De Grisse,
1969) method and mounted on permanent glass slides.
Nematodes were measured using an Olympus BX41 light
microscope. Photographs were taken using DP50 digital
camera connected to the microscope. Drawings were made

by using CoreIDRAW®, software version 12.

Results and Discussion

In this study, 28 species of free-living nematodes
belonging to the families Aporcelaimidae, Paraxonchiidae,
Nordiidae,

Qudsianematidae, Dorylaimidae,

Thornenematidae, = Mydonomidae,  Tylencholaimidae,

Tylencholaimellidae and Nygolaimidae were identified (
Table 1). Among them, Tylencholaimus proximus is the first

record for Iran's nematode fauna.

T. proximus is characterized by having a small and
moderately slender to stout (a = 23-27) body, 0.76-0.79 mm
long, tapering slightly towards both ends but more so
towards the anterior one. Outer cuticle with fine but clear
transverse striations visible along the entire body. Inner
cuticle with irregular outline, more or less separated from the
outer cuticle. Radial refractive elements present but not
abundant. Lip region cap-like, offset by constriction, lips
moderately separated and angular. Amphid cup-shaped.
odontostyle 6-8 um or two-thirds of the lip region width,
odontophore 6-8 pum, odontophore 1-1.3 times the
odontostyle, with distinct basal knobs. slender part of the
pharynx extending gradually, pharyngeal basal bulb 85-91
um long or 40-42% of the total neck length. Vulva a

transverse slit, female genital system prodelphic, V = 62.4-
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66.8, posterior genital branch vestigial or absent (less than
one-third the body width), female tail convex conoid (24-28
pum, ¢ =28-32, ¢'=1.05-1.19).

In addition, this study represents the first report of the
presence of males for Crassolabium cylindricum and
Discolaimus agricolus. C. cylindricum is recognized by
having body cylindroid arcuate to open C when relaxed,
1.77-1.85 mm long, a= 29.5 36.8, b=4.4-4.6, c= 72.3-74.7,
Labial papillae low, rounded. Odontostyle 10-12 pm long
with aperture occupying about half its length. Vulva a
transverse slit with broad, escutcheon-shaped vagina. Tail
convex conoid to bluntly rounded terminus, and male similar
to female in most details. Testes paired, dorylaimoid.
Spicules ventrally bent near middle, 52 pm long. A series of
8 ventromedian supplements, beginning about 45 pm front
of cloacal aperture.

D. agricolus is characterized by having body slightly
arcuate when relaxed, 1.60-1.76 mm, a= 27.3-37.7, b= 3.9-
4.1, c= 52.4-69.4, ¢'= 0.9-1.1. Amphid apertures near one
third of corresponding body width long. Labial region
saucer-shaped, wide. Odontostyle 21-24 pm long with
aperture occupying half its length. Basal oesophageal
expansion about 54-55% of total neck length. Vulva
transverse , not sclerotized. Spicula 44 pum long,
ventromedian supplements eight. Tail as long as anal body

diameter, with broadly rounded terminus.
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Table 1. Identified Free-living nematode species, associated plants, and geographic coordinates of sampling sites in this syudy.

Nematode species

Associated plant Geographic coordinates

Aporcelaimellus obtusicaudatus (Bastian, 1865) Altherr, 1968 Ash N: 37 46.048
E: 4555.236
Aporcella dubium (Das, Khan & Loof, 1969) Vazifeh, Niknam, Jabbari, Naghavi & Pena- Greengape N: 37 45.592
Santiago, 2021 E: 46 00.136
Aporcella simplex (Thorne & Swanger, 1936) Loof & Coomans, 1969 Apricot N: 37 46.598
E: 4559.275
Aporcella talebii Naghavi, Niknam, Vazifeh & Pefia-Santiago, 2020 Alfalfa N: 37 45.975
E: 45 55.098
Aporcella vitrinus (Thorne & Swanger, 1936) Baqgri & Khera, 1975 Greengape N: 37 48.212
E:4552. 354
Aporcella sp. Greengape E: 37 42.255
N: 46 04.181
Crassolabium cylindricum (Thorne, 1974) Pefia-Santiago & Ciobanu, 2008 Apricot N: 37 46.645
E: 45 58.391
Discolaimoides sp. Grape N: 37 46.583
E: 45 56.066
Discolaimus agricolus Sauer & Annells, 1985 Pistachio N: 37 47.351
E: 4557.235
Dorylaimoides sp. Apple N: 37 46.060
E: 4558911
Epacrolaimus declinatoaculeatus (Kries, 1924) Andrassy, 2000 Walnut N: 37 45.967
E: 4558.125
Heterodorus sp. Apricot N: 37 45.967
E: 4558.125
Ischiodorylaimus cognatus Andrassy, 1983 - N: 37 47.304
E: 45 56.035
Kochinema tenue Argo & Van Den Berg, 1971 Russian olive N: 37 45.578
E: 46 00.370
Laevides laevis (Thorne, 1939) Thorne, 1974 Almond N: 37 47.960
E: 45 58.482
Laimydorus sp. Grasses N: 37 44.231
E: 46 01.707
Longidorella macramphis (Altherr, 1950) Altherr, 1952 Walnut N: 37 46.175
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E: 46 00.960
Longidorella microdorus (de Man, 1880) Goodey, 1963 Greengape N: 37 41.415
E: 45 56.508
Longidorella murithi Altherr, 1950 Alfalfa N: 37 46.239
E: 45 56.507
Longidorella sp. Walnut N: 37 47.201
E: 45 58.857
Microdorylaimus miser (Thorne and Swanger, 1936) Andrassy, 1986 Apricot N: 37 46.645
E: 45 58.391
Paraxonchium laetificans (Andrassy) 1956, Altherr & Loof, 1969 - N: 37 45.967
E: 45 58.125
Pungentus engadinensis (Altherr, 1950) Altherr, 1952 Pistachio N: 37 45.303
E: 45 52.987
Pungentus sufiyanensis Vazifeh, Niknam, Jabbari & Pefia-Santiago, 2020 Greengape N: 37 43.285
E: 45 04.562
Solididens vulgaris (Thorne, 1930) Thorne, 1974 Almond N: 37 46.598
E: 4559.275
Tylencholaimellus loofi Pena-Santiago, Peralta & Siddiqi, 1993 Russian olive N: 37 45.967
E: 4558.128
Tylencholaimus proximus (Thorne 1939) Jairajpuri & Ahmad, 1992 Walnut N:37 43.286
E:46 40.562
Willinema persicum Vazifeh, Niknam, Jabbari, Fallahi, Zahedi & Pefia-Santiago, 2022 Grasses N:37 46.529
E:4557.753
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Fig 3. Crassolabium cylindricum. A: Female, entire; B: Anterior body region; C: Lateral chord; D: Female posterior end; E: Female

genital branchs; F: Male, entire; G: Male posterior end; H: Male posterior end (the arrows indicate the supplements); I: vulva.
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supplements); D: Female posterior genital branch.

ch..d)) (el gralans U5 8= by e cesle 5 3 alie £ oS o

e S oS

Sl 5 Sl by Slals S 51 eslinad b o) 5550 Coner
Pena-Santiago & Ciobanu, 2008; Pefia Santiago & Ciobanu, )
S e s glulis Crassolabium cylindricum Ol ye 4 (2011

J]aréjyg;wkuﬁ,ou“) QW}WQ@)duo:bwuﬂ

B
el 53 Ll el 5 alble woale a3 wlie g alb IS L3 S
2304 (2o il Y0 en syl i O g G 4 0l 0 lliS
o T o3 poa | C)"" (oSS el S S ~5T)15 4>t
— ot a5l e K 80 B L b 5 e ol Jols L

o Shes oS ¢lyls dorylaimoid ¢ 5 5155 4 I STys




e Tylencholaimus proximus (Nematoda: Dorylaimida) 43g5 yea0 3 (v )35 cd gl 301y o g Sasty

Thorne, ) 0,5 lws b oJsl G eylindricum &S 545 o s
kT e A3 3,20 Thonus cylindricus o\ ye =5 (1957
333 b~ Takamangai cylindrica (i L |, 0T (Andrdssy, 1991)
(Pena-Santiago & Ciobanu, 2008) sl 5 Slslu-ty of 31w
ol b oS 68 5 el Crassolabium sl 2. |, Thonus ..o
S @ 5 Lybede bug JL sl 50 Ol s 58 Jae
ol 5 sl Ol 5l (Alijanvand & Fadaei-Tehrani, 2013)
S 3l et (g slmer St (slaki pod ST 55 sz ol 53 L5 JEVS
Ol Slaely ol Sl 51 0500 S 5 s S i ool 53 8

L 8 opl gils el

«(Pena-Santiago & Ciobanu, 2008) gLl 5 Slole-L 5,185 L
QY BAY o s VEV BVYNY) € oo 055 5 he Lk slao s
ras Seo W BNY ol 53 )Y B Ve) bl sl Jub s 25 SNt

oMLiﬁ(Ju)J@YViUYO'\ﬂlJUJi\O UY’VA)&J,AJ)}&QJ);J}'MJ}

C. elegans (Thorne, 1974) Pefia « S L C. cylindricum « S

e 458 ol 5l ol anslis LG Santiago & Ciobanu, 2008
(e il > pade |S3) U315 pars proximalis iz &5l S
Job 033 5e6sS 5 (W ol 3 VEN BVYY) € o b 03 5SS 5

(ijJa,o)AQ.\.{uéjoﬂ\ﬁ'\Uiﬁ\ﬁ);Y/o GY ) esg iy

Lrassolabium cylindricum (Thorne, 1974) Pefia-Santiago & Ciobanu, 2008 clss ;S Jl .l claciner avwcsn; claesls Y g

Sledd ) }T@q- Tylencholaimus proximus (Thorne, 1939) Jairajpuri & Ahmad, 1992 ; Discolaimus agricolus Sauer & Annells, 1985

(n e e L e e Son o o3I Ol 2l = 38 Ol 3T Ol

Table 2. Morphometric data of Iranian populations of Crassolabium cylindricum (Thorne, 1974) Pefia-Santiago & Ciobanu, 2008,

collected from Discolaimus agricolus Sauer & Annells, 1985 and Tylencholaimus proximus (Thorne, 1939) Jairajpuri & Ahmad, 1992

Azarbaijan province-Iran (All measurements are in pm except L in mm).

Population Crassolabium cylindricum Discolaimus agricolus Tylencholaimus proximus
Character Female Male Female Male Female
n 3 1 3 1 4
L 1.81+0.03(1.77-1.85)  (1.7) 1.68+0.08 (1.60-1.76)  (1.6) 0.78 +0.01 (0.76 — 0.79)
a 32.3+3.8(29.5-36.8) (31.5) 33.5+5.4(27.3-37.7)  (27.8) 25.1+1.6(23-27)
b 45+0.1(4.4-4.6) (4.6) 4.0+0.08(3.9-4.1) (4.0) 3.68 £0.03 (3.64-3.72)
c 73.5+£1.2(72.3-74.7) (58.5) 59.8 £8.7 (52.4-69.4) (56.2) 30.5+£1.9(28-32)
c 0.70 +0.08 (0.61-0.79) (0.8) 1.0+0.1(0.9-1.1) (0.9) 1.13+0.06 (1.05-1.19)
% 46 + 2 (45 — 49) - 46.9+1.0 (46 —48) - 64.0 £2.0

(62.4—-66.8)
Lip region diam. 14.1+0.7 (14.0-15.0) (14) 26.4+0.3(26-27) (26) 10.3+0.5(10-11)
Odontostyle length 10.9+0.8(10.0-12.0) (11) 22.5+1.2(21-24) (22) 7.0+0.5(6-38)
Odontophore 31.3+4.5(26-35) (26) 37.3+0.9(36-38) (37) 6.7+0.7 (6 -8)
length
Neck length 398 + 14 (387 — 415) (375) 416 +16 (396 — 426) (412) 212 £2 (209 - 215)
Prerectum length 79+10 (68 —90) (86) 33.2+3.8(30-38) (66) 49.2 +8.6 (38— 58)
Tail length 24.6 £0.9 (24 - 26) (30) 28.7+5.3(23-34) (30) 25.7£2.0(24-28)
Spicule length - (52) - (44) -
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Fig 5. Discolaimus agricolus. A: Anterior body region; B: Cardia; C: Female posterior genital branch; D: Female posterior end; E:

Spicules; F: Male posterior end (the arrows indicate the supplements).
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Fig 6. Discolaimus agricolus Sauer & Annells, 1985. A: Anterior body region; B: Female posterior end; C: Male posterior end (the

arrows indicate the supplements); D: Female posterior genital branch.
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