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Abstract

The family Hypogastruridae, belonging to the order Poduromorpha, is an important family within the class
Collembola. This family is characterized by strong mandibles, molar plates, lateral projections, a strong furca,
and short dens. Members of the family are found in a variety of habitats, including soil, under the bark of trees,
on seashores, and in commercial mushroom beds. The family Hypogastruridae is not well-known in Iran.
However, in recent years, the study of this group of arthropods has been increasing, with numerous reports
being presented. So far, 37 species and eight genera belonging to this family have been reported or described in
Iran. The genera Hypogastrura Bourlet, 1839, and Ceratophysella Borner, 1932 have the highest number of
reported species in the family, with 12 and 8 species, respectively. There is no comprehensive identification key
for the species and genera of the Hypogastruridae family in Iran. Therefore, this study aims to develop an
identification key for the reported genera and species of the Hypogastruridae family in Iran, to facilitate
identification by Iranian researchers.
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Introduction

This study presents an identification key for the reported genera and species of the family Hypogastruridae in
Iran, aiming to facilitate the identification of Hypogastruridae species for Iranian researchers. The family
Hypogastruridae, belonging to the order Poduromorpha, is an important part of the class Collembola. It is
characterized by strong mandibles, molar plates, lateral projections, a strong furca, and short dens. Members
of the family are found in various habitats, including soil, under the bark of trees, on seashores, and in
commercial mushroom beds. The Hypogastruridae family is not well-known in Iran. Recently, research on
this group of arthropods has increased significantly, and numerous reports have been presented. To date, 37
species and 8 genera belonging to this family have been reported or described in Iran. The genera
Hypogastrura Bourlet, 1839, and Ceratophysella Bérner, 1932 have the highest number of reported species
in the family, with 12 and 8 species respectively. Currently, there is no comprehensive identification key for
the species and genera of the Hypogastruridae family in Iran.

Materials and Methods

In order to prepare a comprehensive identification key for the Hypogastruridae family, a list of species
reported from this family in Iran was first compiled based on published articles. Additionally, to prepare
microscopic photos of the important features of the species, the microscopic slides available in the
entomology laboratory of Sari University of Agricultural Sciences and Natural Resources were utilized.
These samples were collected by various researchers, mostly as part of theses, and mounted on slides using
Heuer's liquid. In writing the identification key, references from the book of Thibaud et al. (2004) and some
scientific articles for species reported in recent years (Skarzynski & Karpus, 2009; Khanahmadi et al., 2018;
Skarzynski et al., 2017; Vahedi Moghadam et al., 2022) were used. The abbreviations and chaetotaxy used in
the keys refer to the arrangement of hair on the different segments, as follows: a: anterior transverse row
hairs; m: hairs of the middle transverse row (median); p: posterior transverse row hairs; ¢: central hair.

Research Findings

The results showed that in total, 37 species and eight genera of the Hypogastruridae family have been
reported from different parts of Iran (Shayanmehr et al., 2023). The genera Hypogastrura Bourlet, 1839, and
Ceratophysella Borner, 1932 are the most abundant, with 12 and eight reported species, respectively.
Additionally, the genus Xenylla Tullberg, 1869 has five species, the genus Willemia Bdrner, 1901 has four
species, and the genera Schoetella Schéaffer, 1896, Choreutinula Paclt, 1944, and Triacanthella Schaffer,
1897 each have one species. The genus Acheroxenylla Ellis, 1976, also has a species reported from Iran
(Shayanmehr et al., 2020). Following is the key to identifying the genera and species of the Hypogastruridae
family in Iran.

Results

In the present study, 108 plant species belonging to 35 families and 64 plant genera were identified in the
areas of Sarab-Niloufer, Sarab Amir, Sarab Zaz, Poldakhtar wetlands, Aligudarz, and Gahar Lakes.
According to the habitat and type of life, emergent with 45 species (41.66 percent), marginal with 34 species
(31.48 percent), submerged aquatic plants with 24 species (22.22 percent), and floating aquatic plants with 5
species (4.62 percent) were present in the study areas.

Discussion of Results and Conclusion

The family Hypogastruridae has 741 species described worldwide (Bellinger et al., 2022-2096), but, so far
only 37 species have been reported in Iran. Reports related to this family are limited to a small number of the
country's provinces, mostly in the northern and western regions such as Mazandaran, Golestan, Gilan, West
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Azerbaijan, East Azerbaijan, Kohgiluyeh and Boyer Ahmad, Zanjan, Kerman, Kermanshah, Lorestan,
Khuzestan, Central and North Khorasan. It is expected that more species will be introduced or described with
continued study of this family's fauna in other provinces. In this study, the key to identifying the genera and
species of the family Hypogastruridae in Iran is presented, along with images illustrating the important
characteristics of the species reported so far. This will aid in resolving some identification issues of this
family's species in Iran, eliminating the need for Iranian researchers to send samples abroad for accurate
identification. The results of the present study could contribute significantly to the fauna studies of
Collembola in Iran.
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Figure 2- Eyes in Xenylla mediterranea species (original figure).
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Figure 3- Nail in the species Schoetella ununguiculata (original figure).
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Figure 4- Ceratophysella denticulata: a: overturned bag between the third and fourth tentacle segments, b: broad mucro with
a round tip and c: terminal spines (original figure).
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Figure 5- The position of the hair a between the bases of the p5 maculae in the fifth segment of the abdomen.

(et JSa) Xenylla tullbergi &8 55 wiss S -9 Ko

Figure 6- Mucrodens in Xenylla tullbergi species (original figure).
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Figure 7- Retinaculum and mucro in Xenylla mediterranea species (original figure).

(ol JSC2) Ceratophysella stercoraria &5 5 ‘._i.u s s (53,P2 5 S5 Spl g Jﬁ:dhxbﬁs ST A S

Figure 8- Semicircular protrusion and hair p1 smaller than p2 on the fifth abdominal strap in the Ceratophysella stercoraria
(original figure).
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(o JSC5) Ceratophysella armata &8 53 (s 35 1> slage -4 IS8

Figure 9- Internal hairs on the dens in Ceratophysella armata (original figure).

(e JS2) Hypogastrura manubrialis &8 53 5,5 -V Ko

Figure 10- Mucro in the species Hypogastrura manubrialis (original figure).



Yy O, o = 01! > Hypogastruridae (Hexapoda: Collembola) 551 gl Ll AIS”

(ol JS2) Hypogastrura martiani &8 ;5 s -\) K&

Figure 11- Dens in Hypogastrura martiani (original figure).
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