Russian Entomol. J. 34(1): 93-97

© RUSSIAN ENTOMOLOGICAL JOURNAL, 2025

Karyotypes of sawflies (Hymenoptera: Tenthredinidae)
from the Moscow Province, Russia

Kapnornner muanasimgnkos (Hymenoptera: Tenthredinidae)
13 Mockosckoi obaactn (Poccnst)

V.E. Gokhman
B.E. l'oxman

Russian Entomological Society, Moscow, Russia.
Pycckoe sHTOMONIOrNUEcKoe obmectBo, Mocksa, Poccust.

Vladimir Gokhman vegokhman@hotmail.com ORCID https://orcid.org/0000-0001-9909-7559

KEY WORDS: Hymenoptera, Symphyta, Tenthredinidae, sawflies, chromosomes, karyotypes.
KIJIFOUEBBIE CJIOBA: Hymenoptera, Symphyta, Tenthredinidae, mummibIK, XpoOMOCOMBI, KAPHOTHITEI.

ABSTRACT. Chromosomes of 13 species of the
family Tenthredinidae from the Moscow Province
were examined, including those 8 species studied for
the first time*: Cladius pectinicornis (Geoffroy, 1785)
(n = 6), *Euura clitellata (Serville, 1823) (n = 9),
*E. myosotidis (Fabricius, 1804) (n = 8), *Eriocampa
dorpatica Konow, 1887 (n = 8, 9), Nesoselandria mo-
rio (Fabricius, 1781) (n = 6), Pachyprotasis rapae
(Linnaeus, 1767) (n = 10), *Macrophya duodecim-
punctata (Linnaeus, 1758) (n = 10), *Sciapteryx con-
sobrina (Klug, 1816) (n = 12), *Empria pumila (Ko-
now, 1896) (n = 13), *4llantus calceatus (Klug, 1818)
(n=29), A. cinctus (Linnaeus, 1758) (n=9), *Claremon-
tia puncticeps (Konow, 1886) (n = 10) and Eutomoste-
thus luteiventris (Klug, 1816) (n = 10). In a few cases,
different chromosome numbers were detected within ap-
parently the same sawfly species. Specifically, n = 6 was
previously reported for E. [uteiventris from Germany,
although identification errors and/or presence of cryptic
species cannot be completely ruled out. In almost all em-
bryos derived from both studied females of E. myosotidis
n = 8 was found, except for a particular specimen having
a similar chromosome set with n =9 due to the presence
of an additional acrocentric. Implications of the detected
chromosomal variation for taxonomy and phylogeny of
the family Tenthredinidae are discussed.

PE3IOME. HccnenoBanbl xpomocombl 13 BHIIOB ce-
MeiictBa Tenthredinidae u3 MockoBcKoi 00MacTH, BKITIO-
vast 8§ BUJIOB, U3y4YeHHBIX BriepBbic™: Cladius pectinicornis
(Geoffroy, 1785) (n = 6), *Euura clitellata (Serville,
1823) (n =9), *E. myosotidis (Fabricius, 1804) (n =38, 9),
*Eriocampa dorpatica Konow, 1887 (n=_8), Nesoselandria
morio (Fabricius, 1781) (n = 6), Pachyprotasis rapae
(Linnaeus, 1767) (n = 10), * Macrophya duodecimpunctata
(Linnaeus, 1758) (n = 10), *Sciapteryx consobrina

(Klug, 1816) (n = 12), *Empria pumila (Konow, 1896)
(n = 13), *4llantus calceatus (Klug, 1818) (n = 9),
A. cinctus (Linnaeus, 1758) (n = 9), *Claremontia
puncticeps (Konow, 1886) (n = 10) u Eutomostethus
luteiventris (Klug, 1816) (n = 10). B Heckompkux ciryda-
51X, Pa3HbIC XPOMOCOMHBIE YnCIIa ObUTH OOHAPY)KEHBI, BO3-
MO)KHO, BHYTPH OJHUX U TeX K€ BHJOB MHIIMIBIINKOB.
B wactrocTH, s E. luteiventris B Tepmanuu ObLTO paHee
yKa3aHo n = 6, XOTs B JAHHOM CJTydae HeJIb3sl OJTHOCTHIO
HCKJTIOUHTBH OIMOKH B ONIPEJIETICHNH WITH/Y HATMINE KPUTI-
THYECKHUX BUIOB. Kpome Toro, modTr y Bcex SMOPHOHOB,
TIOJIyYEHHBIX OT 000MX M3YYeHHBIX CaMOK E. myosotidis
Hal/ileHo n = 8, KpoMe OJJHON 0COOH, y KOTOPOH OBLIT BBI-
SIBJIH CXOIHBIA XPOMOCOMHBINA Ha0op ¢ n = 9 u3-3a HaN-
YHsl TOTIOJHUTEIBHOTO akpolieHTpruka. OOCykaaeTcs 3Ha-
YeHHe OOHApYKCHHOH XPOMOCOMHOM M3MEHYMBOCTH LIS
TakcoHOMHHU ¥ (uitorenun cemeiictsa Tenthredinidae.

Introduction

The family Tenthredinidae s.1. currently harbors more
than 5,500 sawfly species [Huber, 2017], although recent
research supports the existence of separate smaller fami-
lies within this group [Wutke et al., 2024]. Karyotypes
of approximately 300 members of Tenthredinidae s.1. are
studied up to now [Westendorff, 2006]. However, chro-
mosome sets of many European species, especially those
from Eastern Europe, remain totally unknown. At the
same time, estimates of the fauna of this family in Euro-
pean Russia and adjacent territories suggest the presence
of about 700 species of Tenthredinidae [Zhelokhovtsev,
1988]. I have recently studied about two dozen spe-
cies from this family, mainly collected in the Moscow
Province [Gokhman, 2023, 2024]. The present work
therefore contains karyotype descriptions of another
13 species of Tenthredinidae from this region (Table 1).
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Table 1. Chromosome numbers of sawflies studied in the present work.
Tabmuna 1. XpoMOCOMHBIE 4YMCIIA IHIMJIBIIMKOB, H3y4YECHHbIC
B HacTosiLel pabore.

Species No.ind. | n
Cladius pectinicornis (Geoffroy, 1785) 1 6
Euura clitellata (Serville, 1823) 1 9
E. myosotidis (Fabricius, 1804) 2 8,9
Eriocampa dorpatica Konow, 1887 1 8
Nesoselandria morio (Fabricius, 1781) 1 6
Pachyprotasis rapae (Linnaeus, 1767) 1 10
Macrophya duodecimpunctata (Linnaeus, 1758) 1 10
Sciapteryx consobrina (Klug, 1816) 1 12
Empria pumila (Konow, 1896) 1 13
Allantus calceatus (Klug, 1818) 6 9
A. cinctus (Linnaeus, 1758) 1 9
Claremontia puncticeps (Konow, 1886) 1 10
Eutomostethus luteiventris (Klug, 1816) 1 10

Material and methods

Adult sawflies collected by the author in 2022-2023
near Ozhigovo, Russia (about 60 km SW Moscow: 55°28'N;
36°52'E) were used in this study. The specimens were prelimi-
narily identified by the author; most identifications were then
checked by S.A. Basov (Zoological Institute, Russian Acad-
emy of Sciences, St. Petersburg, Russia). Taxonomic positions
of all species are generally given according to the Electronic
World Catalog of Symphyta [Taeger ef al., 2018]. Main clades
of the family Tenthredinidae s.str., which are mostly given sub-
family rank, are named according to the results of the recent
cladistic analysis by Wutke et al. [2024]. Names of species
which karyotypes were studied for the first time, are marked
with an asterisk (*).

Chromosome preparations were obtained according to the
guidelines provided by Naito [1982] and Imai e al. [1988]
with a few modifications. The females were dissected in small
Petri dishes in distilled water, unfertilized mature eggs were
extracted from their bodies, placed into the dishes on a fil-
ter paper soaked with distilled water, and then incubated for
3—4 days at room temperature. Haploid embryos were extracted
from the eggs and dissected in 0.5% hypotonic sodium citrate
solution containing 0.005% colchicine. The embryos were
then transferred to a fresh portion of hypotonic solution and
incubated for about 30 min at room temperature. The material
was transferred onto a pre-cleaned microscope slide using a
Pasteur pipette and then gently flushed with Fixative I (glacial
acetic acid: absolute ethanol: distilled water 3:3:4). The tissues
were disrupted using dissecting needles in an additional drop
of Fixative I. A drop of Fixative II (glacial acetic acid: absolute
ethanol 1:1) was applied to the center of the area, and the more
aqueous phase was blotted off the edges of the slide. The slides
were then dried and stained with 3 per cent Giemsa solution
for a few hours.

Mitotic divisions were studied and photographed using an
optic microscope Zeiss Axioskop 40 FL fitted with a digital
camera Axiocam 208 color (Carl Zeiss, Germany). To produce
illustrations, the resulting images were handled with the im-
age processing programs ZEN version 3.0 (blue edition) (Carl
Zeiss) and GIMP version 2.10. Chromosomes were classified
according to the guidelines provided by Levan et al. [1964],
i.e., as metacentrics, submetacentrics, subtelocentrics and ac-
rocentrics.

Results
Subfamily Nematinae

Cladius pectinicornis (n = 6). All chromosomes of this
species are clearly biarmed, i.e., submetacentric and subtelo-
centrics (Fig. 1). The first two chromosomes are substantially
longer than the remaining ones.

*Fuura clitellata (n = 9). As in the previous species, all
chromosomes of E. clitellata are obviously biarmed, mostly
being metacentric or submetacentric (Fig. 2). The first chro-
mosome is about 1.5 times longer than the second one. Second
to fourth, fifth to eighth and the ninth chromosomes represent
three remaining size groups. On some metaphase plates, peri-
centromeric blocks of constitutive heterochromatin can be
seen, with the largest one on the third submetacentric chromo-
some (Fig. 3).

*E. myosotidis (n = 8, 9). Most metaphase plates obtained
from two individuals of this species clearly contain eight meta-
centrics or submetacentrics. All chromosomes show more or
less continuous gradation in size, with the fifth metacentric be-
ing somewhat shorter than the fourth one (Fig. 4). However,
all studied mitotic divisions from a particular embryo consis-
tently demonstrate n = 9 with an additional acrocentric, which
is of approximately the same length as the smallest metacentric
(Fig. 5). In the embryo with n = 9 all chromosomes except
for the above-mentioned acrocentric look virtually identical to
those of the basic karyotype having n = 8.

Subfamily Selandriinae

*Eriocampa dorpatica (n = 8). The chromosome set of this
species generally resembles that of E. myosotidis, although the
two last chromosomes are slightly shorter than the preceding
ones (Fig. 6).

Nesoselandria morio (n = 6). As in most preceding spe-
cies, all chromosomes of N. morio are obviously biarmed.
The first chromosome clearly longer than the remaining ones,
which form a continuous gradation in length (Fig. 7). On cer-
tain metaphase plates, pericentromeric blocks of constitutive
heterochromatin are seen (Fig. 8).

Subfamily Tenthredininae

Pachyprotasis rapae (n = 10). All chromosomes of this spe-
cies are visibly biarmed. The first submetacentric chromosome
is somewhat longer than the second submetacentric and third
subtelocentric. In turn, the fourth metacentric is obviously short-
er than the preceding ones, and the remaining ones very gradu-
ally decrease in size, except for the last chromosome (Fig. 9).

*Macrophya duodecimpunctata (n = 10). The karyotype of
this species is very similar to that of P. rapae (Fig. 10).

*Sciapteryx consobrina (n = 12). Most chromosomes of
this species are apparently biarmed, although their morphol-
ogy sometimes cannot be clearly seen (Fig. 11). The first sub-
metacentric is substantially longer than the remaining chromo-
somes, which, in turn, form a continuous gradation in length
(except for the three last ones).

Subfamily Allantinae (core)

*Empria pumila (n = 13). Although clearly biarmed chro-
mosomes prevail in the karyotype of this species, it also in-
cludes a few subtelocentrics and/or acrocentrics (Fig. 12).
All chromosomes continuously decrease in size.
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Figs 1-16. Haploid karyograms of Tenthredinidae. 1 — Cladius pectinicornis, 2 — Euura clitellata, 3 — ditto, visualized heterochromatic seg-
ments, 4 — E. myosotidis, karyotype with n = 8, 5 — ditto, n =9, 6 — Eriocampa dorpatica, 7 — Nesoselandria morio, 8 — ditto, visualized
heterochromatic segments, 9 — Pachyprotasis rapae, 10 — Macrophya duodecimpunctata, 11 — Sciapteryx consobrina, 12 — Empria pumila,
13 — Allantus calceatus, 14 — A. cinctus, 15 — Claremontia puncticeps, 16 — Eutomostethus luteiventris. Bar = 10 pm.

Puc. 1-16. Kapuorpammsr ramnonassix Hadopos Tenthredinidae. 1 — Cladius pectinicornis, 2 — Euura clitellata, 3 — T0 e, NOKa3aHbI
reTepOXpOMaTHHOBBIE ON0KH, 4 — E. myosotidis, kapuotun ¢ n = 8, 5 — 1o e, n =9, 6 — Eriocampa dorpatica, 7 — Nesoselandria morio, 8§ — 10 xe,
MOKa3aHbl [ETEPOXPOMATHHOBBIE O1I0KH, 9 — Pachyprotasis rapae, 10 — Macrophya duodecimpunctata, 11 — Sciapteryx consobrina, 12 — Empria
pumila, 13 — Allantus calceatus, 14 — A. cinctus, 15 — Claremontia puncticeps, 16 — Eutomostethus luteiventris. Macmrab 10 MkM.
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*Allantus calceatus (n = 9). All chromosomes of this spe-
cies are obviously biarmed. First to fifth chromosome form a
very slow gradation in size, the remaining ones more visibly
decrease in length (Fig. 13).

A. cinctus (n = 9). Overall karyotype structure is presum-
ably similar to that of the previous species, although morphol-
ogy of certain chromosomes cannot be clearly seen (Fig. 14).

Clade “Allantinae II / Blennocampinae II”

*Claremontia puncticeps (n = 10). All chromosomes of
this species are biarmed. The first chromosome is somewhat
longer than the others. Second to fifth chromosome from a vis-
ible gradation in length, the remaining ones slowly decrease in
size (Fig. 15).

Subfamily Blennocampinae (core)

Eutomostethus luteiventris (n = 10). All chromosomes of
E. luteiventris are apparently biarmed. First to second, third to
sixth, seventh to eighth and ninth to tenth chromosomes form
four size groups (Fig. 16).

Discussion

Among the sawflies examined in the present study,
most species, i.e., 8 out of 13, were studied for the first
time (see above). However, different chromosome num-
bers are sometimes recorded even for the same mem-
bers of the family. Specifically, the karyotype with
n = 6, mostly containing biarmed chromosomes, was
found in Eutomostethus luteiventris in Germany [Wes-
tendorff, 2006], whereas in the present paper n = 10 is
reported for apparently the same species from the Mos-
cow Province. Since other studied members of the same
genus have both above-mentioned chromosome num-
bers [Westendorff, 2006], this discrepancy could be ex-
plained either by identification errors or by the presence
of cryptic species. For some other genera of Tenthre-
dinidae, new chromosome numbers were also revealed.
Specifically, only n = 9 was previously known for both
Eriocampa Hartig, 1837 and Claremontia Rohwer, 1909
[Naito, 1982; Westendorff, 2006], whereas newly stud-
ied members of these genera turned to have n= 8 and 10
respectively (see above).

It should be noted that only chromosome numbers and
small-sized images of metaphase plates, often accompa-
nied by general descriptions in terms of the proportion
of metacentrics and submetacentrics vs. subtelocentrics
and acrocentrics, are available for most Tenthredinidae
[Naito, 1982; Westendorftf, 2006]. Under these circum-
stances, detailed studies of sawfly karyotypes [Naito,
1978a, b; Nishimoto et al., 2014; Gokhman, 2024] can
be very helpful. For example, Naito [1978a] conducted
morphometric analysis of chromosomes of twelve Japa-
nese species of the genus Macrophya Dahlbom, 1835.
In addition, chromosomes of a few other members of
this group were studied by Westendorff er al. [1999].
Naito [1982] also examined the karyotype of Pachypro-
tasis rapae, together with about 30 other Pachyprotasis
Hartig, 1837 species. The chromosome set of P. rapae

was also studied by Westendorff [2006]. According to
these authors, the karyotype of the latter species, as well
as many other members of this genus, contains ten bi-
armed chromosomes, and this is confirmed in the pres-
ent work. Moreover, this chromosome set is similar to
karyotypes of certain Macrophya species, including
M. duodecimpunctata [Naito, 1978; this study]. Never-
theless, this does not seem surprising, since closely re-
lated Pachyprotasis Hartig, 1837 and Macrophya both
belong to the tribe Macrophyini [Naito, 1978; West-
endorff et al., 1999]. The karyotype structure shared by
M. duodecimpunctata and P. rapae may therefore repre-
sent a symplesiomorphy of these genera.

The genus Empria Lepeletier et Serville, 1828 is
also of considerable interest in terms of the karyotype
study. Specifically, five members of this group, includ-
ing recently examined E. pumila, turned to have four
different chromosome numbers, i.e., n =10, 11, 13 and
15 [Westendorff, 2006; Gokhman, 2023]. Karyotypes
of these species also follow the general trait found in
other Symphyta, according to which the proportion of
subtelocentrics and acrocentrics in a given chromosome
set grows together with an increase in the chromosome
number [Gokhman, 2023]. Indeed, all chromosomes
of E. pallimacula (Serville, 1823) with n = 10 are bi-
armed, whereas karyotypes of E. pumila and E. sexpunc-
tata (Serville, 1823) as well as Empria sp. with n = 13
and 15 respectively contain considerable proportions of
subtelocentric / acrocentric chromosomes [Naito, 1982;
Gokhman, 2023; present paper].

Interesting results were also obtained for the two
members of the taxonomically challenging genus Euura
Newman, 1837 (= Nematus auct.). While all analyzed
mitotic divisions of E. clitellata uniformly demonstrated
n =29, two different chromosome sets were discovered in
E. myosotidis. Specifically, both karyotypes found in the
two studied individuals of the latter species contained
eight metacentric and submetacentric chromosomes, but
all cell divisions from a particular embryo included an
additional acrocentric. Since the latter chromosome was
present on all metaphase plates from a certain develop-
ing egg, [ presume that this phenomenon should be clas-
sified as aneuploidy, rather than presence of a B chromo-
some (see, e.g., [Gokhman, 2009]).

Additionally, distribution of the constitutive hetero-
chromatin was examined in Euura clitellata and Neso-
selandria morio (see above). In both species, hetero-
chromatic segments are exclusively or predominantly
pericentromeric, which is also characteristic of a few
other studied members of the superfamily Tenthredi-
noidea [Rousselet ef al., 1998; Kuznetsova et al., 2001;
Gokhman, 2024].

As mentioned above, a new comprehensive phylog-
eny of Symphyta has recently been published [Wutke et
al., 2024]. This phylogenetic reconstruction would al-
low to consider all accumulated information on sawfly
karyotypes in a new context. However, at first glance,
it seems that in most clades of the resulting tree of Ten-
thredinidae the chromosome number fluctuates around
n =10, probably except for slightly lower n values in the
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subfamily Nematinae (see [Westendorff, 2006]). Nev-
ertheless, the above-mentioned reconstruction confirms
the previous conclusion on the apparent decrease in the
chromosome number in Tenthredinoidea if compared to
other Symphyta [Gokhman, 2023].
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