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AHHOTAIIUA
LlucToobpasyrouire HeMaTombl pona Globodera tapasm-
TUPYIOT Ha KOPHSX pacTeHui. J[Ba Bujga — 30JI0THU-
cTas kapTtodenbHas HeMaTtoma Globodera rostochien-
sis u 6nemHasg KapTodenbHas HeMaTtoma Globodera
pallida — ABAAIOTCS KADAHTUHHBIMY JIJIS1 MHOTUX CTPaH
MUPa, B TOM uncie ajs Poccuiickoit denepariuu. Boun
MIPOAHaJIM3UPOBAaH MaTePUaJl 10 PACTEHUSIM — X03s1e-
BaM HeMaTop poza Globodera. BoceMb BUIOB HEMATOT,
9TOr0 POjia MapasUTUPYIOT HA PACTEHUIX CEMEUCTRA
Solanaceae, 3a uckiauYeHueM KapTodens. [ToMumMo
TOTO, CYIIIeCTBYeT GoJIblIas rpyrra HeMaTo[ pozaa Glo-
bodera, mapasUTUPYIOIUX HAa PACTEHUSIX CEMEUCTBA
Asteraceae. IIpencTaBieHbl TaK)Xe Pe3yabTaThl UCCIIE-
IOBaHUS 10 reorpaUuecKoOMy PacrpoCTPaHEeHUTo
Globodera, BO3MOXHBIM ITyTSIM pacpocTpaHeHus. [Ipu
J1abOPaTOPHBIX UCCIEIOBAHNIX B ITOUYBEHHBIX 06pasax
U B IIO/IKAPAHTUHHOM NPOAYKIIUY OBIBAIOT CJIy4Yau Bbl-
SIBJIEHUS HEKAPAHTUHHBIX BUOB IIUCTO0OPA3YIOIUX
HeMaTo[ pona Globodera, a Tak)ke CMEIIaHHBIX IIOITY-
JIIUWY KapaHTUHHBIX 1 HEKapaHTUHHBIX BUJIOB. I1pa-
BUJIbHAS IMATHOCTUKA BaXKHA /)11 YyCTAHOBJIEHUS (PUTO-
CaHUTAPHOT0 COCTOSTHUS TPOAYKIIUN. VieHTUu(hUKaII s
MOP(hOJOTUUYECKUM METOJIOM BJIN3KOPOACTBEHHBIX BU-
IoB poza Globodera MoXxeT GBITh 3aTPyJHEHA M3-3a CXO-
JKECTU HEKOTOPBIX XapaKTEPUCTUK CTPOEHY S HEMATO]I.
B crarbe npezcTaieH fuddepeHnaibHbIN UarHos,
TTO3BOJIAIOIIUH OTAEIUTh KADAHTUHHBIE BU/IBI OT HEKa-
PAHTUHHBIX 110 MOP(DOJIOTUYECKUM ITPU3HAKAM. JJaHbI
OIIMCaHU{A TPeX HEKaPpaHTWHHBIX BUOO0B, KOTOPbIE II€-
PUOIUYECKY BCTPEYAJIUCH TIPU JIAG0PATOPHBIX UCCIIE-
noBaHMAX. [IOCKOJIBbKY KapaHTUHHbBIE BUILI Globodera
rostochiensis u Globodera pallida MOTYT pPaclipOCTPaHATh-
csI He TOJIbKO C KapTodesieM, HO U C YaCTUIaMU TIOYBBI
Ha KOPHEBUIAX U JYKOBUIIAX IIBETOUHBIX PACTeHUN
U IPyTOM TI0CaI0YHOM MaTepUaJIe, B CTaThe ITPECTaB-
JIEH TIOJIHBIH TIepeyueHb ITPOAYKITUY (C yKa3aHUEM KOZIOB
TH B3]I), KoTOpas IOAJIEXUT JJab0paTOPHBIM HCCIIeI0-
BaHUAM. [1pu ueHTUDUKALIMY HEMATO/, 10 BUa OUeHb
BaKEH YETKUU TTOAXOM, K TIOHSITUSM, 0003HAUYaE€MbIM
OT[IeJIbHBIMU TEPMUHAMU, U €IUHO00Pa3re IIPOMEPOB.
OHpe,Z[e.HeHbI Pa3sHOYTEHUA B TEPMUHOJIOTUN U IIPOME-
pax MOpOMeTPUUECKUX TPU3HAKOB, KOTOPBIE BAYKHO
VUYUTBIBATH IIPU IUATHOCTUKE.

Knrouesvte cnosa. KapaHTUH, ITOJKapaHTUHHAA
MIPOAYKIIWS, IMCTOO6pasyIlnye HeMaTobl, reorpa-
(buueckoe pacmpocTpaHeHre, MOP(OJIOrusd HEMATOS,
TUITOBBIE JIOKAJIU3aI[UH.
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ABSTRACT
Cyst nematodes of the genus Globodera colonize root
plants. Two species — golden potato nematode Globo-
dera rostochiensis and pale potato cyst nematode Globo-
dera pallida — are quarantine pests for many countries,
including the Russian Federation. The material on
host plants of Globodera nematodes has been analyzed.
Eight nematode species of this genus colonize Solana-
ceae family plants, except for potato. Besides, there is a
large Globodera nematode group colonizing Asteraceae.
The work also presents the results of geographical dis-
tribution of Globodera, as well as possible pathways. In
laboratory studies of soil samples and regulated pro-
ducts, there are cases of detection of non-quarantine
species of Globodera cyst nematodes, as well as mixed
populations of quarantine and non-quarantine spe-
cies. Proper diagnosis is important to establish the phy-
tosanitary status of products. Identification by morpho-
logical method of closely related species of the genus
Globodera can be difficult due to the similarity of some
characteristics of the nematode structure. The article
presents a differential diagnosis that makes it pos-
sible to separate quarantine species from non-quaran-
tine ones by morphological features. Descriptions are
given of three non-quarantine species that periodical-
ly occurred in laboratory studies. Since the quarantine
species Globodera rostochiensis and Globodera pallida can
spread not only with potatoes, but also with soil par-
ticles on the rhizomes and bulbs of flower plants and
other planting material, the article provides a complete
list of products (indicating the Commodity Classifica-
tion of Foreign Trade Activity codes) that are subject to
laboratory research. When identifying nematodes to a
species, a clear approach to the concepts denoted by
individual terms and the uniformity of measurements
are very important. Discrepancies in the terminology
and measurements of morphometric features are de-
termined, which are important to consider in the di-
agnosis.

Key words. Plant quarantine, quarantine pro-
ducts, cyst nematodes, geographical distribution, ne-
matode morphology, typical localizations.
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BBEJEHUE

Ba BUJA IIMUCTO0OPA3yHOUIUX HEMATO],
u3 poxa Globodera cemeticTBa Hete-
roderidae — 3ojoTHCTast KapTOdesb-
Hag HeMatoza Globodera rostochiensis
u GiaenHas KaprodesbHas HeEMATOnLA
Globodera pallida — saBnsIOTCS KapaH-
TUHHbIMU A9 EASC BupgamMu. I9TO
oIacHble SHAOMAPa3UThl KOPHEN Kap-
Toesnsg, KoTopble HAHOCAT GOJIBIION yIIepb ypoXKaro
kaprodens. Takyke OHU MTOPaXKAIOT TOMATHI, Hakjaxa-
HBI, HEKOTOPbIE BUABI macjieHa. KapTodeabHble He-
MaTonbl OBLIN 3aBe3eHbI B EBpoIly, A3uio U Ipyrue
pervoHsl Mypa u3 HKHOW AMEPUKY C ITOCATOUHBIM
MaTepuasioM (KIyOHAMU KapTohes).
3osorucTas KaprodenbHas HemaTona Globode-
ra rostochiensis — 06be€KT BHEIIHEr0 U BHYTPEHHETO
KapaHTMHA BO MHOTHX CTpaHaxXx MHUpa. B HacTosIee
BpeMs OHa BcTpevaeTcs B 51 cyopekTe PO Ha momia-
nu 39,2 Toic. ra (HamuoHaJdbHBIN JokIaz, 2022). 3Ta
HeMaToja IpejcTaBjieHa B POCCUU TOJIBKO MaTOTHU-
oM Rol (Edppemenko u np., 1988; Jiumaniesa, 2010).
Brnenuasa kaprodenbHas HeMaToma Globodera pallida,
OJIM3KUHU 10 OMOJOTUUYECKUM OCOOEHHOCTSIM BU]I,
HO 60J1ee arpeCCUBHBIN, OTCYTCTBYET B Poccuu u iBJIs-
eTcsd 06'beKTOM BHEIIHEro KapaHTHHA. OUeHb BaXKHO
He JIOIyCTUTh IPOHUKHOBEHUS 3TOT'0 BUA HA TEPPU-
toputo P®. B 2008 r. B CIIIA, B mTaTax Aimaxo 1 Ope-
ToH, 06HapYy’XeH HOBbIH BuL, Globodera ellingtonae, KOTO-
PBIY TTopakaeT kapTodesb, HO ITOKa ellle He BKJIIOUEeH
B KapaHTHHHbBIE crircky (Zasada et al., 2013a; Zasada
et al., 2013b).

[Tpu 1abopaTOPHBIX UCCIEIOBAHUSX B 00pasmax
BBISIBJISIIOTCSI KaK KaPaHTUHHBIE, TaK 1 HEKaPaHTUH-
Hble BUIBI posa Globodera. VisyueHnue MopdoJioruye-
CKUX ITPU3HAKOB HeKapaHTUHHBIX BUIOB poxa Globode-
ra v ux guddepeHInaabHbIA [MarH03 UMEeT 60JIbIIoe
3HaueHUe AJI NPaBUJIbHOU UIAeHTUDUKALIUUA. ITO
OYEHDb BaXKHO TP YCTAHOBJIEHUN (PUTOCAHUTAPHOTO
COCTOSTHUS IPOAYKIIMHU. Hr)ke TPUBOUTCS OTIUCAHE
HeKapaHTUHHBIX BUAOB pona Globodera, He TITapa3snUTH-
PYIOIIMX Ha KapTodese, HO BCTPEYAIOIIUXCS B UCCIIEe-
IyeMbIX 06pasmax. Hao oTMEeTUTh, 4TO B CIy4dae 3a-
TPYAHEHUH TTPY MOPGOJIOTUIYECKON naeHTUGUKAIIUYT
UCCIeIOBaHUE TTPOBOMAST METONLOM ITOJUMEPA3HOMU
nenHou peakiuu (TILP).

MATEPUWAJIbBI U METO/IbI

[Ipu MpoBeAeHUN KCCIAeIOBAaHUIN GBI MCIIOJIb30-
BaH OPUTMHAJNbHBIA CPABHUTEJbHBIN MaTepuas
110 GJIM3KUM BUJAM, COOPaHHBIN UCIIOJTHUTEISIMH pa-
Hee Ha TeppuTopuu Poccuiickoit ®emepanuu. Bouiu
UCII0JIb30BAHBI BCE HEOOXOAUMbIE U JOCTYITHBIE JINTE-
paTypHbIE UICTOYHUKY U BJIEKTPOHHbIE 6a3bI JaHHBIX.

MartepuaioM IJis UCCIef0BaHNM ObLIM 06pa3Iibl
TIOYBBI, PAaCTeHUH, Ii1la, TUUYNHKY, B3POCIbIE 0COOU,
IIMCThI HEMATO, Pa3JIMUHbBIX BUAOB poaa Globodera. Vic-
cJIe1oBaJiv 06pasIlbl TOYBHI C TPUYCAIe0HbBIX yYaCTKOB
U U3-TI0, JIYyTOBOM PACTUTEIbHOCTU IIPOUCXOXKIEHNEM
u3 MockoBckol, Tynbckolt, OpJaoBCcKOU, Pg3aHcKkol
obiacreii, JanbHero BocToka, a Tak)Ke MMIIOPTHBIN
Y OTeYeCTBEHHBIN MaTepuraJl, MOCTYIUBIINHI Ha 3KC-
nepTu3sy. Bcero 6b110 MccaenoBaHo 28 06pasios. V3-
TOTOBJIEHIE BPEMEHHBIX Y ITOCTOTHHBIX IIPEIlapaToB,
orpezeieHre BUAOBOTO COCTaBa HEMATO/ OCYIIECT-
BJISLI B COOTBETCTBUHU C OGIIEITPUHSATBIMU METOIUKA-
Mu. JIJaHHBIE O TeoTrpadUIECKON PaCIPOCTPAHEHHOCTH

INTRODUCTION

wo species of cyst nematodes from the ge-
nus Globodera of the family Heteroderi-
dae — golden potato nematode Globodera
rostochiensis and pale potato cyst nematode
Globodera pallida — are quarantine species
for the EAEU. These are dangerous endoparasites of
potato roots that cause great damage to the potato
crop. They also infect tomatoes, eggplants, some Sola-
naceae species. Potato nematodes were introduced in
Europe, Asia and other regions of the world from South
America with planting material (potato tubers).

Golden potato nematode Globodera rostochiensis is
an object of external and internal quarantine in many
countries. Currently, it occurs in 51 constituent entities
of the Russian Federation on an area of 39.2 thousand
hectares (National report, 2022). This nematode is
represented in Russia only by the Ro1 pathotype (Efre-
menko et al., 1988; Limantseva, 2010). Pale potato cyst
nematode Globodera pallida is a species similar in bio-
logical characteristics, but more aggressive, is absent
in Russia and is an object of external plant quarantine.
It is very important to prevent the introduction of this
species into the territory of the Russian Federation. In
2008, a new species, Globodera ellingtonae, was discov-
ered in the US in Idaho and Oregon, which infects pota-
toes, but has not yet been included in plant quarantine
lists (Zasada et al., 2013a; Zasada et al., 2013b).

In laboratory studies, both quarantine and
non-quarantine species of the genus Globodera are de-
tected in the samples. The study of morphological cha-
racters of Globodera non-quarantine species and their
differential diagnosis are of great importance for cor-
rect identification. This is essential when establishing
the phytosanitary status of products. Below is a de-
scription of Globodera non-quarantine species that do
not colonize on potatoes, but are detected in the stud-
ied samples. It should be noted that in case of difficul-
ties in morphological identification, the study is carried
out by the polymerase chain reaction (PCR) method.

MATERIALS AND METHODS

During the research, original comparative material on
closely related species, collected by the performers
earlier on the territory of the Russian Federation, was
used. All necessary and available literary sources and
electronic databases were used.

The material for the study was soil samples, plants,
eggs, larvae, adults, nematode cysts of various Globo-
dera species. We studied soil samples from home gar-
dens and from under meadow vegetation originating
from the Moscow Oblast, Tula Oblast, Oryol Oblast, Rya-
zan Oblast, the Far East, as well as imported and do-
mestic material submitted for examination. A total of
28 samples were examined. The manufacture of tem-
porary and permanent slides, determination of the spe-
cies composition of nematodes was carried out in ac-
cordance with generally accepted methods. Data on the
geographical distribution of Globodera were obtained on
the basis of the results of our own research, as well as
the systematization of disparate primary sources and
reports from a number of scientific and government
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rJ10607ep TIOJIyYeHbI Ha OCHOBE PE3yJIbTaTOB COGCTBEH-
HBIX MCCJIENOBAHUI, a TAK)KEe CUCTEMATHU3AI[UU Pa3po3-
HEHHBIX TEPBOUCTOYHUKOB M OTUETOB PSIa HAYUHBIX
Y TOCYZIJapCTBEHHBIX YUPEXKIEHUHN U CBEIEHbI B Ta0JI1-
1y. JIist u3y4yeHus KOJIJIEKIIMOHHOTO MaTepuaa mpu-
MEHSJINCh TPAAUIIIOHHbIE B T€IbMUHTOJIOT Y METOMbI
IIPUTOTOBJIEHNSI MUKPOIIPEIIapaToB 1 MUKPOCKOIIKPO-
BaHUe C ITOMOIIbI0 MUKpocKkoma Axio Imager Al (Karl
Zeiss, l'epmanus).

PE3VYJIbTATBI U OBCYXKJEHUE

AHaJIN3 TUTEePATYPHBIX TaHHBIX TOKA3aJI, YTO poj Glo-
bodera BrytouaeT 14 nelicTBUTEJIbHBIX BUOB:

1) Globodera agulhasensis Knoetze, Swart, Wentzel
& Tiedt, 2017;

2) Globodera arenaria Chizhov, Udalova & Naso-
nova, 2008;

3) Globodera artemisiae (Eroshenko & Kazachenko,
1972) Behrens, 1975;

4) Globodera capensis Knoetze, Swart & Tiedt, 2013;

5) Globodera ellingtonae Handoo, Carta, Skantar
& Chitwood, 2012;

6) Globodera leptonepia (Cobb & Taylor, 1953) Skar-
bilovich, 1959;

7) Globodera mali (Kirjanova & Borisenko, 1975)
Behrens, 1975;

8) Globodera mexicana Subbotin, Mundo-Ocampo
& Baldwin, 2010;

9) Globodera millefolii (Kirjanova & Krall, 1965)
Behrens, 1975; cunouuM: Globodera achilleae (Golden
& Klindic, 1973) Behrens, 1975;

10) Globodera pallida (Stone, 1973) Behrens, 1975;

11) Globodera rostochiensis (Wollenweber, 1923)
Skarbilovich, 1959;

12) Globodera sandveldensis Knoetze, Swart, Went-
zel & Tiedt, 2017,

13) Globodera tabacum sensu lato (Lownsbery
& Lownsbery, 1954) Skarbilovich, 1959;

14) Globodera zelandica Wouts, 1984.

llucToob6pasyomire HeMaTOAbl, TPpUHAJIEekKa-
mue K pony Globodera, mapasuTUpyOT HA pacTeHU-
gax, IpUHaIJIexanux K ceMelcTBy Solanaceae nu6o
Asteraceae. ®UIOreHeTUYECKUY aHAJIN3 II0CJIEL0BA-
TenbHOCTel [JHK BBIIBUI 3 OCHOBHBIE I'PYTIITHI BUIOB
Globodera (Subbotin et al., 2011).

[lepBas rpyImna — 3TO HEMATOMbI, TaPa3UTUPY-
I0IMEe Ha MACJIEeHOBbIX PACTEHUSIX, BKJIOUas IPYIIILY
BUIOB G. tabacum n3 CeBepHOU AMepPUKU. BbLIIO UAEH-
TU(GUIMPOBAHO I10 KpaliHelr Mepe 8 BumoB Globodera,
rmapasuTUpPyIUX Ha Solanaceae. Bce 8 BUIOB mmapa-
3UTUPYIOT ¥ Ha TOMaTax, HO KapTodesib He SIBJISIETCS
IIJIs HUX pacTeHrneM-xo3sauHoM (Subbotin et al., 2019).

Ko BTOpO# rpyIirie OTHOCATCS 3 BUJA KapTo-
(henbHBIX IUCTOO0OPABYIONUIMX HEMATOM, — 30JI0TUCTAS
kapTodenbHasa Globodera rostochiensis, 6iiegHass KapTO-
dbenbuas Hemaroga Globodera pallida, KoTOpble TTapasu-
TUPYIOT Ha KapTodeJsie U BbI3BIBAIOT 3HAUUTEIbHbIE
SKOHOMUUYECKUE IIOTepU KapTodess BO BCeM MUpE,
a Taxoke Globodera ellingtonae.

K TpeTneil rpynne HemaTon pona Globodera oT-
HOCSITCS BUJIBI, TaPa3UTUPYIOIIME He Ha MaCIeHOBBIX
pacTeHUaX, BKJIYasa HEOOJbIIYIO0 IPYIITY BUI0B TJI0-
6omep u3 EBpoIMbI, MapasuTUpywIux Ha Asteraceae
(Stone, 1973). HemaBHo B 3amagHo-KamncKoi MpOBUH-
vy K0xHO-AdprKaHCKON Pecry6auKy Gb1Tv 06HAPY-
JKEHbI 3 HOBBIX BI/Ia III060AEP, KOTOPhIe TAK)Ke BXOIAT
B KJIaJI IJ1060IeD, TapasUTUPYIOMIMX Ha HETIOJITHUCTBIX

institutions, and are summarized in a table. To study the
collection material, traditional methods of slide prepa-
ration in helminthology and microscopy using an Axio
Imager A1 microscope (Karl Zeiss, Germany) were used.

RESULTS AND DISCUSSION

An analysis of the literature data showed that the genus
Globodera includes 14 valid species:

1) Globodera agulhasensis Knoetze, Swart, Wentzel
& Tiedt, 2017,

2) Globodera arenaria Chizhov, Udalova & Naso-
nova, 2008;

3) Globodera artemisiae (Eroshenko & Kazachenko,
1972) Behrens, 1975;

4) Globodera capensis Knoetze, Swart & Tiedt, 2013;

5) Globodera ellingtonae Handoo, Carta, Skantar
& Chitwood, 2012;

6) Globodera leptonepia (Cobb & Taylor, 1953) Skar-
bilovich, 1959;

7) Globodera mali (Kirjanova & Borisenko, 1975)
Behrens, 1975;

8) Globodera mexicana Subbotin, Mundo-Ocampo
& Baldwin, 2010;

9) Globodera millefolii (Kirjanova & Krall, 1965)
Behrens, 1975; synonym: Globodera achilleae (Golden
& Klindic, 1973) Behrens, 1975;

10) Globodera pallida (Stone, 1973) Behrens, 1975;

11) Globodera rostochiensis (Wollenweber, 1923)
Skarbilovich, 1959;

12) Globodera sandveldensis Knoetze, Swart, Went-
zel & Tiedt, 2017;

13) Globodera tabacum sensu lato (Lownsbery
& Lownsbery, 1954) Skarbilovich, 1959;

14) Globodera zelandica Wouts, 1984.

Globodera cyst nematodes colonize on plants be-
longing to the Solanaceae or Asteraceae families. Phy-
logenetic analysis of DNA sequences revealed 3 main
groups of Globodera species (Subbotin et al., 2011).

The first group are nematodes colonizing on So-
lanaceae, including the G. tabacum species group from
North America. At least 8 Globodera species have been
identified as parasites on Solanaceae. All 8 species also
colonize on tomatoes, but potato is not a host plant for
them (Subbotin et al., 2019).

The second group includes 3 species of potato cyst
nematodes — golden potato nematode Globodera rosto-
chiensis, pale potato cyst nematode Globodera pallida,
which colonize on potatoes and cause significant eco-
nomic losses of potatoes worldwide, as well as Globo-
dera ellingtonae.

The third Globodera group includes species colo-
nizing not on Solanaceae, including a small group of
Globodera species from Europe parasitizing Asteraceae
(Stone, 1973). Recently, in the Western Cape of South Af-
rica, 3 new Globodera species have been detected, which
are also included in the Globodera clade parasitizing
non-weedy plants (Subbotin et al., 2011). This confirms
the theory of the Gondwanan origin of the genus that the
divergence of the two main Globodera lineages could oc-
cur after the separation of the continents of Africa and
South America (Subbotin et al., 2011). Data on the dis-
tribution of Globodera species are given in the table.
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Taouna

PacnipocTpaHeHue BUOB Globodera’ 1io reorpaduyeckuM peruoHam

Table

Distribution of Globodera® species according to geographic regions

CeBepHada U lleHTpaJsibHasa

EBpomna Adpuka A3uga Amepuka

Europe Africa Asia

I0kHas AMepuka OxeaHus

North and Central America South America Oceania

G. rostochiensis G. rostochiensis G. rostochiensis

G. rostochiensis

G. rostochiensis G. rostochiensis

G. pallida G. pallida

G. bravoae = G. mexicana

G. leptonepia G. zelandica

G. pallida G. pallida G. pallida G. pallida
G. tabacum G. tabacum G. tabacum
G. arenaria

G. millefolii G. sandveldensis

G. tabacum

G. tabacum

* Kaskabi#i Bug Globodera BbIeJIeH OTIAEJIbHBIM IIBETOM.
* Each Globodera species is marked in a different colour.

pacrenuax (Subbotin et al., 2011). 3To IOATBEPXKIAET
TEOPUI0 TOHIBAHCKOTO IIPOUCXOXKIEHUSI POLA O TOM,
YTO pacXoXeHue ABYX OCHOBHBIX JUHUY T10601Iep
MOTJIO IIPOM30MTH IIOCJIE Pas3HesieHns KOHTUHEHTOB
Adpuku u I0xHou Amepuku (Subbotin et al., 2011).
IaHHBIE 10 PACIIPOCTPAHEHUIO BUIOB HEMATO/, POZA
Globolera mpriBeieHbI TaOIUILIE.

Globodera bravoae G6blyia oIIMcaHa Ha capaxe Cbe-
no6uHou Jaltomata procumbens B MeKCUKe, TaK)Ke SB-
JisieTcsl CMHOHUMOM G. mexicana (= G. bravoae n. syn.)
(Subbotin et al., 2019).

Hewmarogpb! pozma Globodera pacipocTpaHeHbI B EB-
porte (6 BumoB), CeBepHOI U B LIeHTpaJIbHOM AMEPUKe
(5 Bumos), Asuu (5 BuzmoB), I0xkHo# AMepuKe (4 Buza),
Oxkeanwnu (3 Buza) u Adpuke (6 BumoB) (Subbotin et al.,
2010).

G. rostochiensis u G. pallida TPpUCYTCTBYIOT Ha BCEX
KOHTWHEHTAaX, HO MECTOM ITPOMCXOXKIEHUSI CUUTAETCS
I0xHasg Amepuka (Turner, Evans, 1998).

HawmGoJiee 4acTo B OTEYECTBEHHOM ¥ UMIIOPTHOM
MaTepuralie BCTPevYaeTcsl 30J0TUCTasI KapTodelbHasd
HeMaToma Globodera rostochiensis, HO HepeIKo TIoTia-
IaloTcs ¥ HeKapaHTUHHBIE BUAbI HeMaTon — Globode-
ra millefolii, Globodera tabacum u Globodera artemisiae.
[TosTOMY HEOGXOLUMO OTIMYATh KAPAHTUHHbBIE BU/IBI
OT HeKapaHTUHHBIX.

AHanus 006pa3loB MOYBBI U3 NPUyCaTeOHBIX
y4aCTKOB IT0Ka3aJ NMpucyTcTBue Buma Globodera rosto-
chiensis B 20 ob6pasiiax. B Tpex o6pasiax 0TeUeCcTBEH-
HOTO ¥ UMITOPTHOTO ITPOUCXOXKIEeHUS ObLIV 06HAPYXKe-
HbI HeKaPaHTUHHBIE BU/IbI, ObLIK IPOaHaIN3POBAHEI
UX OCHOBHBIE MOP(QOJIOTUYECKNE XapaKTEPUCTUKH,
TI03BOJISIONIE TIPOBeCTU nNuGGepeHIInaabHbIN A1a-
rHO3. Hyoke MBI IIPHUBOAYIM OIIMCAHNE IPU3HAKOB 9TUX
BUJ0OB HEMATOJ,.

Glohodera millefolii (Kirjanova & Krall,

1965) Behrens, 1975 — ThIcA4eIUCTHUKOBASA

1ycToobpasyoias HeMaTo1a

Globodera millefolii uHTepecHa TeM, UYTO ee TU-
TTOBble MECTOHAXOXIeHUs (dcToOHUS U Poccus) reo-
rpaduyecKy JajieKu OT MeCT 00UTaHUSI KapTohesb-
HBIX IIMCTOOOPAa3yIUX HEMATO/, & TAK)KE TEM, UTO
TUIIOBOE PACTEHMEe-X03IWH MPUHALJIEXUT K ceMel-
cTBy Asteraceae, a He Solanaceae. PazaMHOXaeTcsd
Ha ThICIYEJIMCTHUKE, POMAIIKe, TpexpebepHUKe, HU-
BSIHUKE, MTUXXMe, KyaJbHUIlE, XpU3aHTeMe. MOXeT

Globodera bravoae was described on Jaltomata pro-
cumbens in Mexico, is also a synonym for G. mexicana
(= G. bravoae syn. n.) (Subbotin et al., 2019).

Globodera nematodes are spread in Europe
(6 species), North and Central America (5 species),
Asia (5 species), South America (4 species), Oceania
(3 species) and Africa (6 species) (Subbotin et al., 2010).

G. rostochiensis and G. pallida occur on all con-
tinents, but are considered to originate from South
America (Turner, Evans, 1998).

Most often detected in domestic and imported ma-
terial is golden potato nematode Globodera rostochiensis,
but non-quarantine nematode species are often detect-
ed too — Globodera millefolii, Globodera tabacum and Glo-
bodera artemisiae. Therefore, it is necessary to distin-
guish between quarantine and non-quarantine species.

Analysis of soil samples from household plots
showed the presence of the species Globodera rostochien-
sis in 20 samples. In three samples of domestic and im-
ported origin, non-quarantine species were detected,
their main morphological characters were analyzed,
allowing for a differential diagnosis. Below we provide
a description of the features of these nematode species.

Globodera millefolii (Kirjanova & Krall, 1965)

Behrens, 1975

Globodera millefolii is interesting because its type
localities (Estonia and Russia) are geographically far
from the habitats of potato cyst nematodes, and also
because the type host plant belongs to the family As-
teraceae, and not Solanaceae. Propagated on yarrow,
chamomile, wild chamomile, daisy, tansy, globeflower,
chrysanthemum. It occurs in household plots, along
fields, in meadows. Does not breed on wormwood (Zi-
novieva, Chizhov, 2012).

Cysts of the studied species were of domestic ori-
gin, were identified during the examination (Fig. 1).

Eggs (n = 10): length, 130-133 (132) um; width -
50-52 (51) microns; length to width ratio — 2.6.

Cysts (n = 3): length, 550-585 (568) um; width,
354-367 (360) um; length to width ratio — 1.6; fenestra
diameter, 18-22.5 (20) um; the distance from the edge
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BCTPETUTHCHA HA NpuycamebGHbIX ydacTKax, BILOJb
roJiel, Ha Jyrax. Ha rmoyblHY He pasMHOXaeTcs (3u-
HOBbeBa, Ymxos, 2012).

LluCThI MCCIenyeMOoro BULa UMeJIU OTeYeCTBEeH-
HOE TIPOVCXOX/IeHUEe, ObIIU BhIIBJIEHBI ITPU SKCIIEP-
Ttuse (puc. 1).

duna (n = 10): gauHa — 130-133 (132) MKM; mu-
puHa — 50-52 (51) MKM; OTHOIIIEHWE OJINHBI K IMUPU-
He — 2,6.

LucTel (n = 3): mrHa — 550-585 (568) MKM; U PHU-
Ha — 354-367 (360) MKM; OTHOIIIEHUE IJIMHbBI K ITUPU-
He —1,6; nuameTrp deHecTprl — 18-22,5 (20) MkM; pac-
CTOsTHUE OT Kpas (heHecTPsI 10 aHyca — 26—33 (30) MKM;
uHpekc 'paneka — 1,5.

JluauHKM 2-ro Bospacrta (n = 10): gauHa —
495-503 (499) MkM; a = 22; ¢ = 9,6; cTuIer —
23,8-24,5 (24) MkM; mupuHa Teaa — 21-24 (23) MKM;
nanHa xsocta — 50-54 (52) MKM.

OubdepeHInadbHbIi AMarHos. HemaTozma
G. millefolii cxogHa ¢ G. artemisiae, OT KOTOPOY OHA OT-
JrJaeTcs 6ojee NJIUHHBIM CTHUJIETOM JIMYUHKU 2-T0
Bo3pacTa (25 mpoTuB 22—24 MKM), pa3JINYHbIMU BU-
laMU pacTeHui-xo3seB (3uHOBbeBa, Ynikos, 2012).
OT KapaHTUHHOTO Buna G. rostochiensis ThICIUEIUCT-
HUKOBas Lucroobpasyrmas Hemarona G. millefolii
OTJINYAJach MEHBIINM KOJIUYIECTBOM CKJIAJOK MEXIY
aHyCcOM ¥ ByJIbBOU (8 mpoTuB 14-21), MEHBUIUM WH-
nekcoM I'paneka (1,5 mpoTus 3,7), KPyrOBBIM PUCYH-
KOM KyTUKYJISIPHBIX CKJIQJIOK BOKPYT BYJIbBBI U aHycCa,
66bIIM pasMepoM cTuiieta (25 mpotus 22). Ot G. pal-
lida otnuyaeTca 6ojiee MEJIKUMU TOJIOBKAMU CTUJIETA
VHBa3MOHHBIX JUYNHOK, HAKJIOHEHHBIMU Ha3a/l, KaK
y G. rostochiensis.

Globodera tabacum sensu lato (Lownsbery

& Lownsbery, 1954) Skarbilovich, 1959 —

TabavyHas UCTO06pasylas HeMaToIa

XO0Ts eCTb HEKOTOPbIE PAa3HOTJIACUS CPeAu yue-
HBIX IO cucteMaTuke Globodera tabacum, cauTaeT-
CsI, UTO HTOT KOMILJIEKC COCTOUT M3 TPeX ITOJBUOB,
OTJINYAIIIUXCSI HEKOTOPBIMU MOP(OJIOTUUYECKUMU
MpU3HAaKaMU, apeajioM O0UTaHus U reorpadruueckum
pacmnpenenenueM (Subbotin et al., 2019). 9To cienyro-
1Iyie IOABUbI:

Globodera tabacum solanacearums

Globodera tabacum tabacum;

Globodera tabacum virginiae.

PacnipocrpaneHue

(https: //www.cabi.org/isc/
datasheet/27037):

Adpuka: Magarackap, Ma-
POKKO;

Asug: Kurai, [TakucTas,
CeBepHas Koped, AnoHug;

EBpoma: boarapus4, I'peniusd,
Wcnauug, Utanusa, CJIOoBeHUd,
®dpanuug, I0rocinasusg;

AmMepuka: ApreHTtuHa, Ka-
Hazma, Ky6a, Komymbus, Mekcu-
ka, CIIA.

JKM3HEHHBIN UMK 1 6MOJIO-  Pyc. 1. AHanbHO-ByNbBapHas o6nactb

of the fenestra to the anus, 26—-33 (30) um; Granek
index —1.5.

Second instar larvae (n = 10): length, 495-503
(499) um; a = 22; ¢ = 9.6; stylet, 23.8-24.5 (24) um; body
width, 21-24 (23) um,; tail length — 50-54 (52) um.

Differential diagnosis. Nematode G. millefolii
is similar to G. artemisiae, from which it differs in
the longer stylet of the 2" instar larvae (25 versus
22-24 um), various host plant species (Zinovieva,
Chizhov, 2012). G. millefolii differed from the quarantine
species G. rostochiensis fewer folds between the anus
and vulva (8 versus 14-21), smaller Granek index (1.5
versus 3.7), circular pattern of cuticular folds around
the vulva and anus, larger stylet size (25 versus 22).
From G. pallida it differs in smaller stylet heads of
infective larvae, tilted backwards, as in G. rostochiensis.

Glohodera tabacum sensu lato (Lownsbery

& Lownsbery, 1954) Skarbilovich, 1959

Although there is some controversy among schol-
ars on taxonomy of Globodera tabacum, it is believed that
this complex consists of three subspecies that differ in
some morphological characters, habitat, and geogra-
phical distribution (Subbotin et al., 2019). These are the
following subspecies:

Globodera tabacum solanacearum;

Globodera tabacum tabacum;,

Globodera tabacum virginiae.

Distribution (https: //www.cabi.org/isc/
datasheet/27037):

Africa: Madagascar, Morocco;

Asia: China, Pakistan, North Korea, Japan;

Europe: Bulgaria, Greece, Spain, Italy, Slovenia,
France, Yugoslavia;

America: Argentina, Canada, Cuba, Colombia,
Mexico, USA.

Life cycle and biology of the complex G. tabacum
very similar to those of potato cyst nematodes, al-
though the nematodes of the complex G. tabacum have
been studied in much less detail. It parasites on Sola-
naceae plants, but not on potatoes.

The studied cysts of G. tabacum were of European
origin (Fig. 2).

Eggs (n = 10): length, 95-98 (97) um; width,
43-53 (48) um; length to width ratio — 2.

Cysts (n = 6): length, 565-570 (568) um; width,
348-355 (352) um; length to width ratio — 1.6; fenestra

Fig. 1. Anal-vulvar region of Globodera
s KoMIuiekca G. tabacum odeHb  Globodera millefolii (hoTo E.A. Xyasikosoit) — millefolii (photos by E.A. Khudyakova)
IIOXO0XU Ha TaKOBBIE Yy KapTO-

enpHBIX IIUCTOOGPA3YWILUX

HeMaToJ, XOTsI HeMaTo bl KOMILIeKca G. tabacum GbLIN
M3yYEeHbI TOPa3/lo MeHee Moapo6Ho. [TapasuTupyer
Ha ITacJeHOBBIX PAaCTEHUIX, HO He Ha KapTodele.
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ViccnemyeMble LUCTHI G. tabacum UMesy eBPOoTIel-
CKOe TTpoucxoxaenue (puc. 2).

slima (n = 10): lnunaa — 95-98 (97) MKM; IIupuHa —
43-53 (48) MKM; OTHOIIIEHNE IJIVHBI K IMUPUHE — 2.

Luctsl (n = 6): gnuHa — 565-570 (568) MKM; K-
puHa — 348-355 (352) MKM; OTHOIIIEHYE OJIUHBI K IITH-
pute — 1,6; nuametp heHecTps! — 28—33 (31) MKM; pac-
CTOsTHUE OT Kpas (heHecTpsl 10 aHyca — 33—45 (39) MKM;
uHpekc 'paneka — 1,3.

JIuunHKM 2-ro Bo3pacra (n = 10): mauHa —
488-502 (495) MkM; a = 23; ¢ = 9,9; cTuier —
25-27 (26) MKM; mupuHa Teaa — 21-23 (22) MKM; IJ11-
Ha xBocTa — 49-51 (50) MkM (puc. 3).

Iuddepennyanbabiii guarto3. OT KapaHTUHHOTO
Buma G. rostochiensis TabauHas IIMCTOO6pa3yoIas He-
Maroza G. tabacum OTIWYaNach GOJIBUINM IUAMETPOM
(enectpsl (31 MKM IpOTUB 20 MKM), MEHBIIUM KOJIK-
YEeCTBOM CKJIaZIOK MeXIy aHyCOM U BYJIbBOU (MeHee
14), menbmuM uHIeKkcoM I'paneka (1,3 mportus 3,7),
6oJiee KPYITHBIMU CKJIaJKaMU U OKPYTJIBIM PUCYHKOM
KYTUKYJISIPHBIX CKJIaJL0K BOKPYT BynbBEL. OT G. pallida
u G. rostochiensis uccnenyemas nomnynsanus G. tabacum
oTanYasachk 60jee OKPYTIbIMU, BBITIHYTBIMU B IIOITE-
PEYHOM HaMpaBJIEHUU IOJIOBKAMU CTUJIETAa UHBABU-
OHHBIX JUYMHOK, OT G. rostochiensis — 6ojiee IINHHBIM
CTUJIETOM (26 MKM IIPOTUB 22 MKM).

Globodera artemisiae (Eroshenko & Kazachenko,
1972) Behrens, 1975 — HoJbIHHASA
1ycroobpasyrolas HeMaToia

VicxomHoe oInucaHue He 33J0KyMeHTHUPOBAaHO.

Globodera artemisiae mapasuTUPYeT Ha MOJBIHU
Artemisia vulgaris 1. u pactipocTpaHeHa B Poccuu, Ap-
MeHud, [Tonbuie, l'epmanuu, lBenuu, dnonun (3u-
HOBbeBa, Ymxos, 2012; ByropuHa u ap., 2006).

Vccnenyemble IIUCTHI G. artemisiae BbISIBJIE€HBI
B o6pa3siax c JJaxbHero Boctoka Poccuu (puc. 4).

slitta (n = 10): giuHa — 85—99 (92) MKM; ITMpUHA —
35-39 (37) MKM; OTHOIIIEHUE IJIVUHBI K ITUPUHE — 2,4.

Luctel (n = 5): gnuHa — 457-535 (496) MKM; IIKU-
puHa — 290-340 (315) MKM; OTHOIIEHYE OJUHBI K IITH-
puHe — 1,6; nuamMeTp peHecTpsl — 2228 (25) MKM; pac-
CTOsTHUE OT Kpas (heHecTPsI J10 aHyca — 24—33 (29) MKM;
nHpekc 'paneka — 1,2.

JluumHKM 2-TOo Bo3pacta (n = 10): mauHa —
370-450 (410) MkMm; a = 21; ¢ = 9,7; cTUJIET —
25-27,5 (26) MKM; mupuHa Teaa — 18-22 (20) MKM;
IIuMHA XxBocTa — 35—-48 (42) MkM (puc. 5).

IuddepeHnaabHbli fraruo3. OT KapaHTUHHO-
ro Buga G. rostochiensis TIOJIbIHHAS IIMCTOOGPA3yIOIIAsT
HeMmaroga G. artemisiae OTIMYajiach OOJIBIINM gUaMe-
TpoM (heHecTpsI (25 MKM ITPOTUB 20 MKM), MEHBIIUM
KOJIMYECTBOM CKJIAJIOK MEXK/IY aHYCOM U BYJIbBOH (Me-
Hee 10), MeHbIIUM MHAEKCOM I'paHeka (1,2 MPOTUB
3,7), OKPYTJIBIM PUCYHKOM KYTUKYJSIPHBIX CKJIALOK
BOKPYT BYJIbBBI M aHyca, HalOMUHAWIUM udpy 8.
Ot G. pallida uccnenyemas nonynsanus G. artemisiae OT-
JYaJjiach TOJIOBKaMU CTUJIeTa MHBA3MOHHBIX JUUL-
HOK, HaKJIOHEHHbIMU Hasa[l, oT G. rostochiensis — 6ojee
IIMHHBIM CTUJIETOM (26 MKM ITPOTUB 22 MKM).

AHanu3 TaHHBIX JIAGOPATOPHBIX MCCIeL0BAHUN
TIoKa3aJ, YTO OCHOBHBIM ITyTEM pPaCIIPOCTPaHEHUS
uucroobpasyromux HeMaTo[, Globodera pallida u Glo-
bodera rostochiensis saBJisseTcs KapTo(esb CBEXUU
niy oxJaxIeHHbIH (kom THBI 0701); TakXe OHU
MOTYT PacIpPOCTPAHATHCS C JIYKOBUIIAMU, KIIYOHS-
MU, KJIyOHEBUIHBIMY KOPHSAMU, KITyOGHEITYKOBUIIAMY,

Puc. 2. AHanbHo-BynbBapHasa  Fig. 2. Anal-vulvar
obnacTtb G. tabacum region of G. tabacum
(choTo C.B. CypapukoBoit) (photo by S.V. Sudarikova)

Puc. 3. lnunHka G. tabacum  Fig. 3. G. tabacum larva

(choTo C.B. CypapukoBoit) (photo by S.V. Sudarikova)

diameter, 28—-33 (31) um; the distance from the edge of the
fenestra to the anus, 33-45 (39) um; Granek index — 1.3.

Second instar larvae (n = 10): length, 488-502
(495) um; a = 23; ¢ = 9.9; stylet, 25-27 (26) um; body
width, 21-23 (22) um; tail length, 49-51 (50) um (Fig. 3).

Differential diagnosis. G. tabacum differs from the
quarantine species G. rostochiensis by a larger fenes-
tra diameter (31 pm vs 20 um), fewer folds between
anus and vulva (less than 14), lower Granek index (1.3
vs 3.7), larger folds, and a rounded pattern of cuticu-
lar folds around the vulva. The studied population of
G. tabacum differed from G. pallida and G. rostochiensis
by more rounded, transversely elongated stylet heads
of invasive larvae, from G. rostochiensis — by a longer sty-
let (26 ym versus 22 um).

Glohodera artemisiae (Eroshenko & Kazachenko,

1972) Behrens, 1975

The original description is not documented.

Globodera artemisiae parasitizes Artemisia vulga-
ris L. and is distributed in Russia, Armenia, Poland,
Germany, Sweden, and Japan (Zinovieva and Chizhov,
2012; Butorina et al., 2006).

The studied cysts of G. artemisiae were detected in
samples from the Russian Far East (Fig. 4).

Eggs (n =10): length, 85-99 (92) um; width, 35-39
(37) um; length to width ratio — 2.4.

Cysts (n = 5): length, 457-535 (496) um; width,
290-340(315) um; length to width ratio — 1.6; fenestra di-
ameter, 22-28 (25) um; the distance from the edge of the
fenestra to the anus, 24-33 (29) um; Granek index — 1.2.
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OWATHOCTUKA  DIAGNOSTICS

Puc. 4. Bapnauunu aHanbHO-BY/IbBapHbIX NJACTUHOK
y G. artemisiae (cpoTo C.B. Cynapukoeoi, E.A. XynakoBoit)

xopHeBunamu (kog THB3/I 0601); IpoYrMU KUBBIMU
pacTteHusMu (BKJIHOUYas UX KOPHU), YePEHKAMU U OT-
BoJIKaMu (KPOMeE HEYKOPEHEHHBIX YePEHKOB U MUIIE-
Jus rpuba) (kom THBI/, 0602); IyKOM pemnyaTsIM, JIy-
KOM-IIIaJIOTOM, Y€CHOKOM, JIYKOM-TIOPEEM U TIPOYUMU
JIYKOBUYHBIMY OBOILAMU, CBEXXUMU WJIU OXJIaXKIEH-
HbIMU (Kox THB3I 0703); MOPKOBBIO, PETION, CBEKJIOHN
CTOJIOBOM, KO3JI060POJHUKOM, CeJTbJlepeeM KOPHEBBIM,
penucoM ¥ MpPOYMMU aHAJOTUYHBIMU CheNOOHBIMU
KOPHEIUIONaMU, CBEXXVUMU WJIN OXJKIEHHBIMU (KO
THB3]I 0706); MaHMOKOM, MapaHTOM, CaIerioM, 3eMJIs-
HOM rpyuie, Wiu TONUHaMOypoM, CIagKUM KapTode-
JieM, uiu 6aTaToM, M aHAJIOTUYHBIMU KOPHEIIOHaMu
u kayoHerogamu (kog THBD, 0714).

Hecmotps Ha To uTo Globodera pallida v Globodera
rostochiensis He Tapa3UTUPYIOT Ha BCEU BHILIEIIEPEYUNC-
JIEHHOU TTPOoAyKIIMu (KpoMe KapTodess), OHU MOTYT
TepenaBaThCs C 3arPSA3HSIIONIMMY €€ YaCTUIIaMU T10Y-
BBI, IO3TOMY IPOAYKITUS ITOAJIEXUT 065I3aTEIbHBIM JIa-
6opaToOpHBIM HccienoBaHuAIM. Hampumep, Globodera
pallida nBaXkIbI BBIIBJSJIACh HA TPOAYKIIUY «Ta30H-
HbIE TPaBbI» U3 EBPOIIHI.

VHTeHCUBHOE M3ydyeHue poma Globodera, ocy-
1IeCTBJIsEMOE celiuac B cTpaHaX EBPOIIBI 1 AMEPUKY,
TIPUBEJIO K OMMKUCAHUI0 PSIfa BUIOB, 0YeHb GIU3KUX
Mopdosoruyecku K kaprodeabHol HeMaToze G. ros-
tochiensis. HeobXoguMOCTb IIPABUJIBHOTO Pa3TpaHuye-
HUS BCEX BTUX HEMATO]] OUEBUIHA, HO OHO TIPE/ICTaB-
JISIET IOBOJIBHO 0OJIbINIVE TPYAHOCTU, OCOGEHHO eCiIu
YYECTh OTCYTCTBUE JOCTATOUHO YETKOM JIOTOBOPEHHO-
CTH O TIOHSATHUSX, 0603HAYAEMBIX OTAEIbHBIMU TEPMU-
HaMMU.

Tak, He0OXOIMMO TIOSICHUTB, uTO E.C. KupbsiHOBa
u A.B. BopuceHKo moipasyMeBaloT 107, PaCCTOIHUEM
«BYJIbBA — @HYC» PACCTOSHUE OT 1[E€JIU BYJIbBHI JI0 I1€H-
TPa aHAJbHOTO OTBePCTUs. [[uaMeTp BYJbBapHOU

Puc. 5. JlnumnHka

Fig. 5. G. artemisiae
G. artemisiae (poto  larva (photo
C.B. CypapukoBoi) by S.V. Sudarikova)

Fig. 4. Variations of anal-vulvar plates of G. artemisiae
(photos by S.V. Sudarikova, E.A. Khudyakova)

Second instar larvae (n = 10): length, 370-450
(410) um; a = 21; c = 9.7; stylet, 25-27.5 (26) um; body
width, 18-22 (20) um; tail length, 35-48 (42) um (Fig. 5).

Differential diagnosis. G. artemisiae differs from
the quarantine species G. rostochiensis by a larger fenes-
tra diameter (25 pm vs 20 um), fewer folds between the
anus and vulva (less than 10), lower Granek index (1.2 vs
3.7), rounded pattern of cuticular folds around the vulva
and anus resembling the number 8. The studied popu-
lation of G. artemisiae differed from G. pallida in the sty-
let heads of invasive larvae, inclined backwards, from
G. rostochiensis in a longer stylet (26 pm versus 22 pm).

Analysis of laboratory research data showed that
the main pathway of cyst nematodes Globodera pallida
and Globodera rostochiensis is fresh or chilled potatoes
(HS code 0701); they can also spread with bulbs, tubers,
tuberous roots, corms, rhizomes (HS code 0601); other
live plants (including their roots), cuttings and layering
(except unrooted cuttings and mycelium of the fungus)
(HS code 0602); onions, shallots, garlic, leeks and other
alliaceous vegetables, fresh or chilled (HS code 0703);
carrots, turnips, beetroot, buckthorn, celeriac, radishes
and other similar edible root vegetables, fresh or chilled
(HS code 0706); cassava, arrowroot, salep, ground pear
or Jerusalem artichoke, sweet potato or sweet potato,
and similar roots and tubers (HS code 0714).

Despite the fact that Globodera pallida and Globo-
dera rostochiensis do not parasitize on all of the above
products (except potatoes), they can be transmitted
with soil particles contaminating it, therefore the pro-
ducts are subject to mandatory laboratory tests. For ex-
ample, Globodera pallida was twice detected on “lawn
grass” from Europe.

Intensive study of the genus Globodera carried out
now in the countries of Europe and America, has led to
the description of a number of species, morphological-
ly very close to the potato nematode G. rostochiensis. The
need for a correct distinction between all these nema-
todes is obvious, but it presents rather great difficulties,
especially given the lack of a sufficiently clear agree-
ment on the concepts denoted by individual terms.

So, it is necessary to clarify that E.S. Kiryanova and
A.V. Borisenko mean by the distance “vulva —anus” the
distance from the gap of the vulva to the center of the
anus. The diameter of the vulvar plate, together with
the basin, is measured along a long diameter, i. e., in the
direction of the anus. The Granek index is taken with
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MJIACTUHKY BMecTe ¢ 6a3MHOM M3MEePSIOT 110 AJINH-
HOMY ITOTIEPEYHUKY, T. €. B HAIIpaBJIeHUY K aHycCy. VH-
Iekc 'paHeKa MIPUHUMAIOT C IIOIPaBKOM: B UMCIUTEIE
TTOMEIAT PACCTOSIHUE OT IIEeJIU BYJIbBBI J0 IIEHTPA
aHyca, a B 3HaMeHaTeJie — HauboJiee IJIVHHBIN Ara-
METP BYJIbBAPHOU IIJIACTUHKY. Y IIUCT C Pa3pylIeHHOM
BYJIbBOU U3MEPEHUE BEJIETCS OT LIEHTPA ITOTO OTBEP-
ctus (KupbsgHoBa, Bopucenko, 1975). [Ipu TakoM U3-
MEpPEHUU OMKUOKA B OIEHKE PACCTOSIHUS OT BYJIbBBI
IIo aHyca 6y/1leT MUHUMAaJIbHOM, 0CO6EHHO KOTla KyTH-
KyJia 6JIM3 BYJIbBBI paspylleHa IaJieko 3a IIpeieaMu
BYJIbBAPHOU MJIaCTUHKY U (heHecTphl. KpoMe TOro, 3T0
TI03BOJIIET CPAaBHUBATh TaKye N3MEPEHNUS C JaHHBIMU
TpeIIecTBYIOIIUX aBTOPOB. HecMOTps Ha MTPaBUIIb-
HOCTB U yHo6CTBO TaKoro crnocoba uaMepeHu, B Ha-
CTOsIIIee BpeMS Bce 3apyOe)kKHbIe aBTOPBI ITPOU3BOJIST
U3MepeHUs OT Kpas ByJIbBApPHOIo OKHA. [To3TOMYy IIpu
MHPOBEIEHUN KCCIAeNOBAaHUN Mbl IIPULEPKUBATIUCH
MeXIYHapOLHOU MPaKTUKU.

Tak)Ke YacTO eCTb PAa3HOUTEHUS B TEPMUHOJIOT Y.
Hampumep, TEpPMUH «ByJIbBapHas IJIACTUHKA» Y HEKO-
TOPBIX COBPEMEHHBIX aBTOPOB UCIIOJIB3YETCS BMECTO
TEepMUHA «aHaJbHO-BYyJIbBapHAas IJIACTUHKA», U Ha-
o060poT. CiieyeT 4eTKO Pa3jndaTh 3TU TEPMUHBL. Tep-
MWH «BYJIbBapHAS IIJIACTUHKA» SIBJISIETCS CHHOHUMOM
ByJIbBapHOU (heHecTphI (ByJIbBAapHOr0 OKHA, 6a3uHa),
a TEPMUH «aHaJIbHO-BYJIbBapHAs IJIACTUHKA» — CUHO-
HUMOM MeprHealbHOW 06J1acTH, T. €. IOBEPXHOCTHOM
06JtacTy BOKPYT aHyca 1 BYJIbBHI.

3AKJIIIOYEHUE

Ananu3 MaTepuaja o pacTeHUsIM — X03sgeBaM HeMa-
ToJ ponia Globodera TiokasaJi, UYTO 8 BUIOB HEMATO, 3TO-
T'0 poZia MapasuTUPYIOT Ha PACTEHUSIX ceMelicTBa Sola-
naceae, 3a ICKJIIOUeHreM KapToders. Ipyrimna HeMaToy,
porna Globodera mapasuTupyeT Ha PacTEHUSIX ceMeli-
cTBa Asteraceae. [{lucToobpasyolye HEMaTObI TIepe-
JIAI0TCS C TIOYBOU, ITOATOMY MOTYT BCTPEYATHCS B IO -
KapaHTUHHOW MTPOAYKIINY, 3aTPI3HEHHON YaCTUIIaMU
1mouBsl. COCTABJIEH CITMCOK TAKOW IIPOLYKIIUY, & TAKXKe
TIpeNiCTaBJIEeHbI Pe3yIbTaThl MCCIEI0OBAHUSA 10 TeoTPa-
(brueckomy pacmpocTpaHeHUI0 HeMaToH poxa Globo-
dera. TIpoBemeH c60p U KCCIeI0BaHIE 06Pa31[0B [IOUBLI
U3 pasHbIX obyiacTel Poccuiickoit denepaiiuu u UM-
MMOPTHOU MpoayKIuu. O6Hapy)KeHbl HEKAPAHTUHHbIE
BUAbI pomaa Globodera, mpoBemeHO UX UCCIEIOBaHUE.
IIpencraBieH nuddepeHIIaNbHBIN IUArHO3, I03BO-
JITIOIIUY OTHAEJUTb KapaHTUHHbIE BUIbI OT HEKapaH-
TUHHBIX 10 OCHOBHBIM MOP(OJIOTUYECKUM ITPU3HAKAM.
IlaHbI OTTMICAHUS TPeX HeKapaHTUHHBIX BUIOB, KOTO-
pble IIepruogNYECKY BCTPEUaINCh IIPU JIaOOPaTOPHBIX
ucciaenoBaHusgx. OnpeneaeHbl PA3HOUTEHNSA B TEPMU-
HOJIOTYHU ¥ ITpOMepPaxX MOPGOMETPUUECKUX TTPU3HAKOB,
KOTOPBIE BaYXHO YYUTHIBATD IIPU AUATHOCTUKE.
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a correction: the numerator is the distance from the slit
of the vulva to the center of the anus, and the denomi-
nator is the longest diameter of the vulvar plate. In cysts
with a destroyed vulva, measurements are made from
the center of this hole (Kiryanova, Borisenko, 1975).
With this measurement, the error in estimating the dis-
tance from the vulva to the anus will be minimal, espe-
cially when the cuticle near the vulva is destroyed far
beyond the vulvar plate and fenestra. In addition, this
allows such measurements to be compared with those
of previous authors. Despite the correctness and con-
venience of this measurement method, at present, all
foreign authors measure from the edge of the vulvar
window. Therefore, when conducting research, we ad-
hered to international practice.

There are also often inconsistencies in terminolo-
gy. For example, the term “vulvar plate” is used by some
modern authors instead of the term “anal-vulvar plate”,
and vice versa. These terms should be clearly distin-
guished. The term “vulvar plate” is synonymous with
the vulvar fenestra (vulvar window, basin), and the term
“anal-vulvar plate” is synonymous with the perineal re-
gion, i. e., the superficial area around the anus and vulva.

CONCLUSION

The analysis of the material of host plants of the Globo-
dera genus nematodes showed that 8 nematode species
of this genus parasitize on Solanaceae plants, with the
exception of potatoes. Group of nematodes of the genus
Globodera parasitize on Asteraceae plants. Cyst nema-
todes are transmitted with the soil; therefore, they can
be detected in regulated products contaminated with
soil particles. A list of such products has been compiled,
as well as the results of a study on the geographical dis-
tribution of nematodes of the genus Globodera are pre-
sented. Soil samples were collected and studied from
different regions of the Russian Federation and import-
ed products. Non-quarantine species of the genus Glo-
bodera were detected and studied. A differential diag-
nosis is presented, which makes it possible to separate
quarantine species from non-quarantine ones accord-
ing to the main morphological features. Descriptions
are given of three non-quarantine species that were pe-
riodically detected in laboratory studies. Discrepancies
in the terminology and measurements of morphomet-
ric features, which are important to take into account
in the diagnosis, are determined.
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