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Abstract:

Considering the high importance of bacterivorous nematodes in agriculture and the
effective use of some members of rhabditids in biological control of several insect
pests and mollusks, their wide geographical distribution as well and the lack of a
previous comprehensive study in East Azarbaijan province on the group of
nematodes, this study was conducted. For fulfillment of this purpose, different areas
of East Azarbaijan province in 2021 and 2022 were surveyed and with the aim of
identifying bacterivorous nematodes, 220 soil samples were collected. Nematodes
were extracted using the modified Brown and Boag method, fixed by the modified
De Grisse method and transferred to pure glycerin. After preparation of permanent
slides, nematode identification was performed based on morphological and
morphometric characteristics using a light microscope equipped with a drawing tube
and valid and up-to-date identification keys. Among the obtained species,
Acrobeloides nanus, Paracephalobus quinilineatus and Paracephalobus saeedi were
also identified. The occurrence of P. quinilineatus and P. saeedi species is reported
for the first time for the nematode fauna of Iran, which are described in this
contribution.
Keywords: Bacteriovorus nematodes, Fauna,

Morphology, Morphometry,

Taxonomy.
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Extended Abstract
Introduction

Rhabditid nematodes are widely distributed in various
soil types and sediments, playing critical ecological roles as
primary consumers or as member in other trophic levels of
food webs. Among the bacterivorous nematodes, the
dominant taxonomic groups belong to the families
Cephalobidae Filipjev 1934, Rhabditidae Orley 1880 and
Plectidae Orley 1880. Members of the family Cephalobidae
are very common and generally the most abundant
bacterivorous and terrestrial nematodes (Moura & Franzener
2015). Studying on species diversity of rhabditids is worth
of attention due to their associations with plant diseases,
biological control of some plant-parasitic nematodes,
parasitism on, and relationships with insects and animals, as
well as their use in toxicological bioassays, nutrient
mineralization (e.g., nitrogen and phosphorus), promotion of
plant growth through phoresy, evolutionary biology, organic
agriculture, and as indicators of soil health. Therefore, this
research was conducted to investigate the species diversity
of bacterivorous nematodes in north-west Iran, and part of
its results is dedicated in this article to the description and
report of three species of the cephalobids.

Materials and Methods

During a survey conducted to identify bacterivorous
nematodes in East Azarbaijan province, 220 soil samples
were collected during 2021 and 2022. Nematodes were
extracted using Brown & Boag (1988) method, fixed and
transferred to pure glycerin according to De Grisse (1969).
After preparing permanent slides from the isolated
nematodes, the nematodes were identified up to the species
level using morphological characteristics, morphometric
data and consulting up-to-date sources. An Olympus BX41
light microscope equipped with a drawing tube was used to

identify the specimens and record their morphometric data.

Results and Discussion

In this study, overall, 48 species of rhabditid nematodes
were collected and identified, among them, one species from
the genus Acrobeloides Cobb, 1924 as A. nanus and two
species of the genus Paracephalobus as P. quinilineatus
(Shavrov 1968) Abolafia, Robles & Ruiz-Cuenca 2024 and
P. saeedi (Siddiqi et al. 1992) Abolafia, Robles & Ruiz-
Cuenca 2024 were also included. This is the first report of
the occurrence of the genus Paracephalobus in Iran.
Acrobeloides nanus was first reported from Iran by
Shokoohi et al. (2008) from tomato rhizosphere in Karaj and
mushroom compost in Tehran. In our study, it was isolated
and identified from the rhizosphere of plum trees in Bonab
County and compared to the Iranian population described by
Shokoohi et al. (2008), only a single difference was observed
in tail length (20-27 vs 16-20 pm). Paracephalobus
quinilineatus is characterized by its body length of 594-769
um; lateral fields with five longitudinal incisures; primary
axils deep, U-shaped, lacking guard processes; secondary
axils shallow, V-shaped, lacking guard processes; three
conoid labial probolae; cephaloboid stoma and pharynx,
pharyngeal corpus fusiform; post-vulval uterine sac 44-63
pm; female tail subcylindrical with rounded terminus;
spicules curved ventrad, 38-43 um long and tail conoid with
blunt terminus. All morphometric characteristics of the
Iranian specimen were consistent with the original
description presented by Shavrov (1968), but differences
were observed in the morphology of the labial probolae
(conical vs bifurcated). This species is reported for the first
time from Iran, Qasem Daraq village, Miyaneh County, from
the rhizosphere of almond trees. The second species is
distinguished by 946-1028 pm body length; presence of five
longitudinal incisures in lateral fields; U-shaped primary
axils; secondary axils V-shaped; primary and secondary
axils lacking guard processes; three conoid labial probolae;
stoma and pharynx cephaloboid, slightly fusiform corpus;
post-vulval uterine sac 65-80 um; tail conoid and males
absent. Our understudy population of P. saeedi showed no
significant difference with the original description of the
species, except for a value (16-18 vs 21-30) and neck length
(171-185 vs 190-218 pum). However, when compared to the
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Indian population studied by Rana et al. (2020), differences
were realized in body length (946-1028 vs 1307-1566 pum),
b value (5.5-5.8 vs 6.9-10), mid-body width (58-65 vs 80-
112 pum) and post-vulval uterine sac length (65-80 vs 85-112
pm). This is the first report of this species from Iran,
grasslands of Sarab County which was isolated and

identified.
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Table 1. Morphometrics of the Iranian populations of the species Acrobeloides nanus (de Man 1880) Anderson 1968,

Paracephalobus quinilineatus (Shavrov 1968) Abolafia, Robles & Ruiz-Cuenca 2024 and Paracephalobus saeedi (Siddiqi et al. 1992)

Abolafia, Robles & Ruiz-Cuenca 2024 (All measurements are in um).

Populations A. nanus P. quinilineatus P. saeedi

Characters Female Female Male Female

n 5 4 2 4

L 404 + 15 (381-422) 703 £90 (594-837) 666, 769 1000 * 15 (946-1028)
a 16.4 £ 1.5 (14-18) 24.7 +1.7 (23-27) 26, 27 17.1+0.4 (16-18)

b 3.6+0.01(3.5-3.7) 4.2+0.3 (4.0-4.7) 4.0,4.6 5.6 +0.1(5.5-5.8)

17.6 £ 1.5 (15-19)
1.6+0.2 (1.3-1.9)
64.6 + 1.1 (63-66)

< o o

20.2+0.7 (19-21) 17,18
1.9+0.09 (1.8-2.0) 17,19
66.5 + 1.2 (65-68) -

21.3+0.4(20-22)
1.7+0.1(1.6-1.8)
70.1 +0.8 (70-71)

Lip region diam.
Stoma length
Pharyngeal corpus

Isthmus

Bulb length

Pharynx length

Neck length (stoma + pharynx)

Body diam. at neck base
mid-body
anus

Spermatheca length

Post-vulval uterine sac

Rectum length

Tail length

Spicules length

Gubernaculum length

7.1%0.7 (6-8)
10.6 £0.3 (10-11)
62.2 1.8 (56-66)

20.8 +1.7 (19-23)
16.6 + 1.1 (15-18)
99.4 +3.1(92-104)

110.1 + 4.8 (103-115)

22.3£2.9 (19-26)
25.1+3.1(22-29)
14.0 £ 1.8 (12-17)
6.8+1.1(3-8)

3.4£0.2 (2-7)

19.3 +5.1 (15-25)
23.1+42.5(20-27)

9.2 +0.5 (9-10) 10,9 13.2 + 0.6 (13-14)
11.5+ 1.2 (10-13) 13,12 13.8 + 0.5 (12-15)
106.5 + 5.0 (100- 99, 100 105.0 + 1.6 (103-110)
112)

33.0 £2.1(31-36) 32,32 28.1+0.3 (25-29)
20.7 +1.2 (19-22) 20,22 32.1+0.9 (29-36)
160 + 5 (154-166) 151, 154 160.0 + 2.3 (157-168)
171.1+5.2 (165- 164, 166 180.3 + 0.6 (171-185)
178)

24.5+1.3(21-26) 23,27 48.2 +1.3 (46-51)
28.1+0.9 (24-31) 26,28 60.3 + 2.5 (58-65)
17.5+2.3 (15-20) 22,23 30.5+2.1(27-34)
31.5+5.5(29-39) - 55.6 + 0.8 (52-60)
54.5 + 4.4 (44-63) - 75.6 + 1.2 (65-80)
15.1+ 2.8 (13-19) - 30.4 +0.8 (28-33)
34.2 +4.5 (33-40) 39, 44 48.3 +0.7 (46-50)

- 38,43 -

- 20,21 -
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Fig. 1. Iranian population of Acrobeloides nanus (de Man 1880) Anderson 1968: A: Neck region; B: Anterior end; C: Reproductive
system (arrow pointing to the vulva); D: Mid-body cross section; E: Vagina and post-vulval uterine sac; F and G: Posterior end; H:
Female entire body. Scale bars: A-G = 10 pm; H= 50 pum.
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Fig. 2. Iranian population of Paracephalobus quinilineatus (Shavrov 1968) Abolafia, Robles & Ruiz-Cuenca 2024: A: Neck region; B
and D: Anterior end; C: Female entire body; E: Female reproductive system; F: Female posterior end; G: Male entire body; H: Male
posterior end; I: Vagina and post-vulval uterine sac; J: Lateral field incisures. Scale bars: A= 10 um; B and D=5 pum; C and G=50 um; E, F
and H-1= 15 pm.
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Fig. 3. Iranian population of Paracephalobus saeedi (Siddiqi et al. 1992) Abolafia, Robles & Ruiz-Cuenca 2024: A: Neck region; B and
C: Anterior end; D: Reproductive system; E: Female entire body; F: Vagina and post-vulval uterine sac; G: Posterior end; H: Lateral field
incisures. Scale bars: A, F and G= 15 um; B and C= 10 um; D= 60 um; E= 100 um; H=5 pum.
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