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As aresult of the studies of plant-parasitic nematodes of trees and shrubs in the territory of Donetsk Botanical
Garden two species of Rotylenchus Filipjev, 1936 (Tylenchida: Hoplolaimidae) were recorded: R. buxophilus
Golden, 1956 was registered for the first time for Donbass and Ukraine, R. fallorobustus Sher, 1965 — for the
first time for Donbass and Left-bank Ukraine. Both species are polyphagous root semi-endoparasites.
Rotylenchus buxophilus was registered in 2020 in rhizosphere of common privet (Ligustrum vulgare L.), and
R. fallorobustus —in 2019 in rhizosphere of larch (Larix sp.). The paper contains descriptions, morphological
and morphometric characteristics of recorded populations, trophical associations, and brief data on the distri-
bution, biology, ecology and harmfulness of the species. The morphometrics of the Donbass populations of
both species generally are in agreement with literature data, but regional isolates have some differences.
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Introduction

The study of plant-parasitic nematodes is an es-
sential part of modern plant-pathological research.
Nematodes are one of the main components of soil
ecosystems, and it is important to understand their
role in biocenoses, to know trophical relationships
and to assess harmfulness level for native and
adventive floral components. This communication is
a continuation of a series of works, devoted to the
study of the fauna of plant-parasitic nematodes of
Donbass and contains information about Rotylen-
chus buxophilus Golden, 1956 and R. fallorobustus
Sher, 1965 (Tylenchida: Hoplolaimidae) — first re-
corded for the fauna of Donbass.

Research Aim and Objectives

The aim of the research was to identify the spe-
cies composition of plant-parasitic nematodes in
green spaces of Donbass. The objectives of research
included the description of morphological and
morphometric characteristics, elucidation of trophi-
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cal relationships, initial assessment of populations
density and the level of harmfulness of identified
species in regional conditions.

Research Objects and Methods

Soil samples were collected in September of
2019-2020 under the trees and shrubs from 0.5 m
depth in the territory of Donetsk Botanical Garden
(DBG), Donbass. Nematodes were extracted from
soil using the modified Baermann funnel method,
killed by heating (70 °C), fixed in triethanolamine
formalin water solution (TAF), processed to glycerol
by slow evaporation and mounted on microscope
slides [5, 10, 11, 14]. Images were taken using Canon
Power Shot A 640 camera attached to Carl Zeiss
Primo Star microscope, and edited using Adobe
Photoshop CS5. Measurements were made with
AxioVisionRel. 4.7.

The abbreviations and their definitions for the
de Man's ratios and other indices used in tables are as
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follows: n = number of specimens on which mea-
surements are based, L = overall body length, a =
body length divided by its maximum diameter (at
vulval region), b =body length divided by the length
from anterior to esophago-intestinal valve, ¢ = body
length divided by tail length, c¢' = tail length divided
by anal diameter of body, V = ratio between distance
from vulva to anterior end of body and total body
length in %. All measurements are in pum.

Results and Discussion

As a result of the studies in the territory of
Donetsk Botanical Garden two species of Rotylen-
chus Filipjev, 1936 (Tylenchida: Hoplolaimidae)
were recorded: R. buxophilus Golden, 1956 was re-
gistered for the first time for Donbass and Ukraine,
R. fallorobustus Sher, 1965 — for the first time for
Donbass and Left-bank Ukraine. The following is
description, morphological and morphometric cha-
racteristics of recorded populations, trophical asso-
ciations, and brief data on the distribution, biology,
ecology and harmfulness of the species.

Rotylenchus buxophilus Golden, 1956

Measurements: see Table 1.

Description. Female (n=6): Body after relaxation
spirally curved in open C, rarely almost fully
stretched out, 848+113 (761-1047) pm long
(Fig. 1A, Table 1). Cuticle clearly annulated. Lateral
field with 4 lines at mid-body, areolated at esopha-
geal region, terminating in loop close to tail termi-
nus. Lip region hemispherical (Figs. 2A-E), 6.0+0.5
(5.5-6.7) um high and 10.4+1.0 (9.2—-11.7) um wide,
not distinctly offset, with 4 annules about as wide as
body annules. The labial framework is well sclero-
tized. Stylet robust, 33.7+0.8 (32.4-34.9) um long,
basal knobs rounded. Median pharyngeal bulb
rounded to oval, muscular. Esophageal glands
sacciform, partially surrounding anterior end of in-
testine. Dorsal gland overlapping intestine by di-
stance less than body is wide. Excretory pore anterior
to esophago-intestinal junction level. Hemizonid
located anterior to excretory pore. Vulva a transverse
slit, not protruding from the contour of the body, with
double distinct epiptygma, located at 55.6+2.2
(52.7-59.1) % of body length. Spermatheca incon-
spicuous, without sperms. Reproductive system
didelphic-amphidelphic, branches equally deve-
loped. Rectum not conspicuous, partially overlapped
by intestine. Phasmids small, pore-like, located 5 to
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15 annuli anterior to anus level. Tail dorsally convex-
conoid shape, 18.4£1.6 (16.0-19.7) um long, and
usually equal to anal body diameter: ¢'=1.0+0.1
(0.9-1.1); with 10 to 20 ventral tail annules. Tail ter-
minus often with short projection, annulated. Shape
of tail and terminus of tail varies considerably
(Figs. 2F-J).

Males: not found.

Juveniles: similar to female in the structure of
head, stylet, esophagus and tail. Juvenile stages dif-
fer by the level of reproductive system development.

The morphometrics of Donbass populations has
some differences in comparison with other popula-
tions [4, 8, 16] —first of all lesser body length, as well
as stylet length, vulval body diameter and especially
shorter tail (Table 1).

Type locality: Deale, MD, USA. The species has
a wide distribution in North America. Also it is com-
mon in the temperate zone of Europe and European
part of Russia, known from many countries of Asia
and New Zealand [2—4, 7, 8, 12, 16]. For the first time
recorded for the fauna of Donbass and Ukraine.

The species is ectoparasite and semi-endopara-
site of the plants roots. Helminthes are inactive, lo-
calized near the root hairs. Polyphagous. Type host:
common boxwood (Buxus sempervirens var. suffru-
ticosa L.) [4]. Most often registered in rhizosphere of
various woody plants, in particular ornamental [7,
12]. It is also recorded as a pest of vegetables, fruit
and berry plants [2, 3]. Feeding results in cortical le-
sions, necrotic streaks and rots on the roots. The
symptoms expressed on boxwood are (strong)
growth reduction and the presence of small root le-
sions [13].

In Donbass R. buxophilus was registered in 2020
in rhizosphere of common privet (Ligustrum vulga-
re L.). The average population density was quite sig-
nificant — 81 specimens per 100 cm’ of soil. The da-
mage of the species on the growth and development
ofhost plants has not been established.

Rotylenchus fallorobustus Sher, 1965

Measurements: see Table 2.

Description. Female (n=10): Body after rela-
xation spirally curved, 890+51 (836-990) um long
(Fig. 1B, Table 2). Cuticle clearly annulated. Lateral
field with 4 lines at mid-body, areolated only anteri-
orly. Lip region hemispherical (Figs. 3A-E), 6.3+0.3
(6.0-6.7) um high and 10.2+0.4 (9.6-10.7) um wide,
slightly or not set off, with 6 annules. The labial
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Table 1. Morphometrics of Rotylenchus buxophilus Golden, 1956: populations from USA, New Zealand,
Belgium and Donetsk (Donetsk Botanical Garden). All measurements are in um and in the form: range

(mean + standard deviation)

Locality and host
Character USA, MD, Deale, New Zealand, Belgium, Ghent,
Buxus ) Donetsk, DBG,
. Nelson, Dioscorea tokoro .
Sempervirens var. . . Ligustrum vulgare L.
. Erica arborea L. Makino ex .
suffruticosa L. [16] Miyabe [8] [orig.]
[4] (Paratypes) Y
n (females) 20 6 15 6
1020-1250 818—-1065 761-1047
L 1020-1150 (1170+80) (972487) (848+113)
N 31 32-43 27.2-32.5 25.8-34.1
(39+3.8) (30.1£1.9) (29.5£2.9)
b 70 7.3-8.7 5.3-8.2 5.9-7.5
' (8.0+0.53) (7.0+0.8) (6,8+0.6)
. 43 41-58 34.6-49.8 42.4-54.5
(49+5.9) (40.1+4.1) (46.2+4.3)
, 1.0-1.4 0.9-1.1
¢ - 0.8-1.2 (120.1) (1.0£0.1)
55-58 48-58 52.7-59.1
0
V. % 33 (56+0.8) (53+3) (55.6+2.2)
. . . 10-12 9.2-11.7
Lip region width - - (1120.6) (10.4+1.0)
. : ) 6-8 5.5-6.7
Lip region height - — (720.3) (6.0£0.5)
3840 32-38 32.4-34.9
Stylet length 333 (3940.9) (36£1.6) (33.720.8)
Vulval body B 27-37 29-37 26.2-30.7
diameter (30+£3.4) (32+2) (28.7£1.8)
Anal body B 16-23 19-24 17.2-20.1
diameter (18.4+2.42) (21+£1.6) (18.6+1.0)
Tail leneth B 20-28 18-28 16.0-19.7
& (24+2.9) (24£3.1) (18.4+1.6)

framework is well sclerotized. Stylet robust,
34.3+1.4 (32.4-36.1) um long, basal knobs rounded,
with indentation of anterior surface. Median pharyn-
geal bulb rounded to oval, muscular. Esophageal
glands sacciform, partially surrounding anterior end
of intestine. Dorsal gland overlapping intestine by
distance less than body is wide. Excretory pore at
level of esophageal glands. Hemizonid located ante-
rior to excretory pore. Vulva a transverse slit, not pro-
truding from the contour of the body, with single or
double epiptygma, located at 55.041.3 (52.8-57.1) %
of' body length. Spermatheca inconspicuous, without
sperms. Reproductive system didelphic-amphi-
delphic, branches equally developed. Rectum not

40

conspicuous, partially overlapped by intestine.
Phasmids pore-like, located 2 to 8 annuli anterior to
anus level. Tail dorsally convex-conoid shape,
12.942.2 (10.0-17.0) um long, equal to or slightly
longer than anal body diameter: ¢'=1.1£0.08
(1.0-1.3); with 10 to 15 ventral tail annules. Shape of
tail and terminus of tail varies considerably
(Figs.3F-J).

Males: not found.

Juveniles: similar to female in the structure of
head, stylet, esophagus and tail. Juvenile stages are
different in the level of reproductive system deve-
lopment.
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Fig. 1. Rotylenchus spp., females, habitus: A: R. buxophilus Golden, 1956; B: R. fallorobustus Sher, 1965. Scale bar=10 um
Puc. 1. Rotylenchus spp., camku, BHemHUH BUI: A: R. buxophilus Golden, 1956; B: R. fallorobustus Sher, 1965. I1Ikana= 10 Mxm

Table 2. Morphometrics of Rotylenchus fallorobustus Sher, 1965: populations from Netherlands, Spain and
Donetsk (Donetsk Botanical Garden). All measurements are in um and in the form: range (mean + standard

deviation)
Locality and host
Netherlands, Leiden, Spain, Andalusia,
Character Hoogmade, Arroyo Frio Donetsk, DBG,
undefined grass Populus nigra L. Larix sp. [orig.]
[12] (Paratypes) [1]
n (females) 20 13 10
L 920-1250 830-1070 (970+160) 836-990 (890+51)
a 20-29 23.7-29.4 (26.6£2.0) 26.6-29.6 (28.1£1.0)
b 7.0-8.7 5.5-6.6 (5.9£0.3) 7.2-8.3 (7,8+0.4)
c 44-78 57-94.3 (77.0+11.6) 39.6-46.0 (42.3£2.3)
¢ — 0.4-0.7 (0.5+0.08) 1.0-1.3 (1.1£0.08)
V, % 52-58 53-59 (56+1.6) 52.8-57.1 (55.0£1.3)
Lip region width — - 9.6-10.7 (10.2+0.4)
Lip region height — - 6.0-6.7 (6.3+0.3)
Stylet length 33-37 31-35(33.8+1.2) 32.4-36.1 (34.3£1.4)
Vulval body - - 29.0-36.0 (31.7+2.3)
diameter
Anal body - _ 17.3-212 (18.8+1.2)
diameter
Tail length — 1017 (12.9+£2.2) 18.6-23.4 (21.1£1.5)
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Fig. 2. Rotylenchus buxophilus Golden, 1956, females: A—E: anterior region; F—J: posterior region. Scale bar=10 um
Puc. 2. Rotylenchus buxophilus Golden, 1956, camku: A—E: ronoBnoii konei; F-J: xBoctoBoii koneir. [llkana =10 mxm

The morphometrics of Donbass populations gene-
rally are in agreement with literature data [1, 12], but
differs by significantly longer tail (the average ¢’ ratio
1.0-1.3) (Table 2).

Type locality: Hoogmade, Leiden, Netherlands.
The species is common in the temperate zone of Eu-
rope, known from USA and Canada [1, 7, 12]. It is
widespread in European part of Russia — especially
in Central and Northwest regions [9]. Also, R. fallo-
robustus was registered in Carpathians and Trans-
caucasia [6, 15]. For the first time recorded for the
fauna of Donbass and Left-bank Ukraine.

The species is ectoparasite and semi-endopara-
site of the plants roots. Helminthes are inactive, lo-
calized near the root hairs. Polyphagous. Type host is
unknown; the species was described from clay soil
overgrown with grass [12]. Prefers moist humus-rich
soils and plants with a well-developed fibrous root
system. Recorded as a pest of trees and shrubs (in-
cluding conifers), fruit and berry, cereal and vege-

42

table crops [7, 9]. One of the most serious pests of
berry, pome and stone fruit crops in European part of
Russia [9]. Feeding results in cortical lesions, ne-
crotic streaks and rots on the roots.

In Donbass R. fallorobustus was registered in
2019 in rhizosphere of larch (Larix sp.). The average
population density was significant — 304 specimens
per 100 cm’ of soil. The damage of the species on the
growth and development of host plants has not been
established.

Conclusions

As aresult of the studies of plant-parasitic nema-
todes of trees and shrubs on the territory of Donetsk
Botanical Garden were recorded two species of Roty-
lenchus Filipjev, 1936 (Tylenchida: Hoplolaimidae):
R. buxophilus Golden, 1956 was registered for the
first time for Donbass and Ukraine, R. fallorobustus
Sher, 1965 — for the first time for Donbass and Left-
bank Ukraine. Both species are polyphagous root
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Fig. 3. Rotylenchus fallorobustus Sher, 1965, females: A—E: anterior region; F—J: posterior region. Scale bar=10 pum
Puc. 3. Rotylenchus fallorobustus Sher, 1965, camku: A—E: rojoBHoit konerr; F—J: xBoctooii konerr. [llkana = 10 Mxkm

semi-endoparasites. Rotylenchus buxophilus was
registered in 2020 in rhizosphere of common privet
(Ligustrum vulgare L.), and R. fallorobustus — in
2019 in rhizosphere of larch (Larix sp.). The
morphometrics of Donbass populations of both spe-
cies generally are in agreement with literature data,
but regional isolates has some differences.
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K U3YYEHUIO ®UTONMAPASUTUYECKUX HEMATO/ 1OHBACCA:
ROTYLENCHUS BUXOPHILUS GOLDEN, 1956 1
R. FALLOROBUSTUS SHER, 1965 (TYLENCHIDA: HOPLOLAIMIDAE)

A.N. I'youn
Tocyoapcmeennoe yupescoenue «/{oneyxuti bomanuueckuii caoy

B pesynbrare usyuenus: GUTOnapazsuTHYECKUX HEMATO IPEBECHO-KYCTAPHUKOBBIX PACTEHUIl HAa TEPPUTO-
pun JloHerKoro 00TaHMYECKOTO caia ObUIM 3apeTUCTPUPOBaHbI /1Ba BUaa pona Rotylenchus Filipjev, 1936
(Tylenchida: Hoplolaimidae): R. buxophilus Golden, 1956 ormeuen Bnepsbie s JlonOacca u YKpauHbl,
R. fallorobustus Sher, 1965 —Bnepsbie 1151 Jlon6acca u Jleobepexxnoit Ykpannsl. O6a Biia sIBIISIFOTCS ITOJIU-
(haramu, KOpHEBBIMU CEMUIHI0NIapa3uTaMu. Rotylenchus buxophilus 6b11 06HapyxeH B 2020 1. B puzochepe
OMprOYnHbI 00BIKHOBEHHOM (Ligustrum vulgare L.); R. fallorobustus — B8 2019 1. B pu3ocdepe TuCTBEHHUIIBI
(Larix sp.). B crarbe npuBeseHo onucanue, Mopdonornyeckiue U MopHoOMeTpUYECKUE XapaKTEPUCTHKU
reJIbMHHTOB M3 3aPETUCTPUPOBAHHBIX MOIMYJISIIIAN, CBEIEHHS O TPO(QUIECKHX CBA3SX, a TAK)KE KPaTKUE JaH-
HBIE 10 PACIIPOCTPAaHEHHIO, OMOJIOTHH, SKOJIOTUU U BPEIIOHOCHOCTH BUI0B. MOppOMETprUIeCKHe IToKa3aTe-
T romysiuid u3 Jlon6acca B 11€710M COINIaCYIOTCS C IUTEPaTypHBIMU JAHHBIMH, HO PETHOHATBHBIE N30 THI
MMEIOT PSIJl OTIIMYHMN.

Knrwouegwie cnosa: huronapazuruueckue Hemarosl, [londacc, nepsoe ykazanue, Rotylenchus, mophomeTpus
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