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AHHOTALIUA
JIucToBbIe HeMaTobl pona Aphelenchoides He sIBISIOTCS
KapaHTUHHBIMY 1151 Poccutiickoit demepaliinu, HO pe-
TYJIUPYIOTCS B Psifie CTPAH — UMIIOPTEPOB POCCUNCKOM
nponykuuu: Kutae, Apreutune, Typuuu, TyHuce,
Erunte, Mapokko, Yuinu, Mekcuke u gpyrux. B ciy-
Yae BBISBJIEHUS STUX BUA0B HEMATOJ B IIOCTaBJIse-
MOU MPOAYKIINY, COTJIACHO MEXIYHAPOJLHOMY U Ha-
IIUOHAJIBHBIM (UTOCAHUTAPHBIM 3aKOHO/IATEIbCTBAM
MOTYT GbITh IPUHSITHI COOTBETCTBYONIME (DUTOCAHU-
TapHbIe Mephl (HaIpuMep, BO3BPAT, YHUUTOXKEHUE,
06paboTKY MU BBEleHNE BPEMEHHbIX OTPAaHUYEHU N
Ha BBO3 NPOAYKIIUY, B TOM YMCJIe 3ePHOBOH, 13 Poc-
cUM), KOTOPbhIe MMPUBOJST K CyIIeCTBEHHBIM SKOHOMMU-
YEeCKUM U3JePKKaM.

3eMIgHUYHAA JIUCTOBas HemaToma Aphelen-
choides fragariae (Ritzema Bos, 1890) Christie, 1932
U XpU3aHTeMHas JIMCTOBas HeMmaTozma Aphelenchoides
ritzemabosi (Schwartz, 1911) Steiner & Buhrer, 1932
IMKXPOKO PaCIIpOCTPaHEHbl B arpoileHos3ax Poccuu
U IOPaXkaloT 3ePHOBbBIE M 3ePHOOG060BBIE KYJIbTYPHI.
dkcmopT npoaykuuu u3 Poccuiickoit demepanuu
IpeAycMaTPUBAET BBITIOJNHEHME (UTOCAHUTAPHBIX
TpeboBaHUIN CTpPaHBI-UMIIOPTEPA, B YACTHOCTH,
OTCYTCTBUE B IPOYKITUY STUX BPEIHBIX OPTaHU3MOB.
HecobGniomeHre maHHBIX TpPebGOBAaHUU MOXET
HaHeCTU cepbe3HbIN yInepb pemyTanuy Poccun Kak
MTOCTaBIIMKA TPOYKITAN.

3amayaMyu (QUTOCAHUTAPHOU CIIYXKOBI SBJIS-
eTcsl obHapy)XeHUe yKa3aHHBIX BUJOB HeMAaTO[
B DKCIIOPTUPYEMBIX TPy3axX, a TaKXKe BbIIBJIEHUE UX
B arpolieHosax. B HacTosdlee BpeMs IJs STUX BUIOB
He CYIIEeCTBYeT METOAUYECKUX PEKOMEHAAIUH 110 BbI-
SABJICHUIO Y UIeHTU(GUKAIINH.

B manHO# paboTe M3y4eHbl PACTEHUS — X03s5€Ba
JINCTOBBIX HEMATo, pona Aphelenchoides n3 pasnuy-
HBIX PETMOHOB Poccuiickoi demepaliuy U IPU3HaKU
WX MOpPakKeHUsT HeMaTogaMu. J[OIMOJHEHbI IepeYHU
PaCTeHM-X0351€B IS KaXXKIOTo Busa. CUMITTOMBI I10-
PaskeHMs IIPOUJLIIOCTPHUPOBAHBI OPUTrMHAIbBHBIMU (DO-
TorpacdusaMu aBTOPOB.
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ABSTRACT
Foliar nematodes of the genus Aphelenchoides are not of
quarantine status for the Russian Federation, though
are regulated in some countries importing Russian
products: China, Argentina, Turkey, Tunisia, Egypt,
Morocco, Chile, Mexico, etc. In accordance with inter-
national and national phytosanitary legislation, should
these nematode species be detected in imported pro-
ducts, appropriate phytosanitary measures may be
taken (for example, return, destruction, treatment or
the introduction of temporary restrictions on the im-
port of products, including grain, from Russia), which
lead to significant economic costs.

Strawberry foliar nematode Aphelenchoides fragari-
ae (Ritzema Bos, 1890) Christie, 1932 and chrysan-
themum foliar nematode Aphelenchoides ritzemabosi
(Schwartz, 1911) Steiner & Buhrer, 1932 are wide-
spread in agrocenoses of Russia and affect grain and
leguminous crops. Export of products from the Rus-
sian Federation requires compliance with the phyto-
sanitary requirements of the importing country, in
particular, the absence of these pests in the products.
Failure to comply with these requirements may cause
serious damage to Russia’s reputation as a supplier.

The tasks of the phytosanitary service are to de-
tect these nematode species in exported regulated
products, as well as to identify them in agrocenoses.
Currently, there are no methodological recommenda-
tions for detection and identification for these species.

The present work studied host plants of foliar
nematodes of the genus Aphelenchoides from various re-
gions of the Russian Federation and signs of their da-
mage by nematodes. The lists of host plants for each
species have been supplemented. Damage symptoms
are illustrated with original photographs by the authors.
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Knrwuesvte cnosa. dutocaHuTapus, Mophoo-
rusi, MopdoMeTpusd, moaundar, pacTeHusI-xo3s5eBa.

BBEJIEHUE

UTOIIATOr€HHbIE HEMATOAbI Pac-
TEeHUN TIPUHAAJIEXAT K YUCTY
HauboJjiee ONACHBIX ¥ DKOHOMMU-
YeCKM 3HAYMMBIX BpPEIUTENIeH
CEeJIbCKOXO3SIMCTBEHHBIX  KYJIb-
Typ BO BceM mupe. Cpenu pac-
TEHUH, ABJIAIOIINXCS X03seBaMU
STUX HEMAaToJ, — MHOTHE BaX-
Hbl€ TUINEBbIE U KOPMOBbBIE KYJIbTYPhI, B TOM YKCJIE
3ePHOBEIE, OBOIIIHBIE U 6000BbBIE, a TAKXKE IEKOPATUB-
Hble ¥ IIBETOYHBbIE. [I0 HEKOTOPBHIM OIleHKaM, oblie-
MUPOBbIE IIOTEPU YPOXKasd CEeJIbCKOXO3SIHCTBEHHBIX
KyJIbTYp OT IapasuTHWpPOBAHUS HEMATOJ Ha pacTe-
HUIX OLIEHUBAIOTCS CBbILIE 77 MIPZ mojmapos CIIA
B ron (Seinhorst, 1986). B Poccuy M3BECTHBI OKOJIO
160 BUIOB MMapasUTUUYECKUX HEMATOJ, IIOPAXKAIOIINX
BereTaTuBHbIE (IT06Er U KOpPeHb) U TeHepaTUBHLIE
(ceMeHa U TIIOMBI) OpraHbl PaCTEHUM U3 pasHbBIX ce-
MercTB. KpoMe TOro, 4acTb 9TUX HEMATOJ, ABJISIOTCS
ODHOBPEMEHHO U ITePeHOCUYMKaMU I'PUOHBIX, 6aKTe-
pUaNbHBIX M BUPYCHBIX 3a00JIeBaHUM, KOTOPbIE yCU-
JINBAIOT MX HEraTWBHOE BIMAHME Ha 3apa’keHHbIe
pacrenus (AHUCUMOB U ., 2009).

MeTonbl KOHTPOJIST YUCJIIEHHOCTY U BPEIOHOC-
HOCTU (UTONAPA3UTUUYECKIX HeMaTOo I, B HAacTosIIee
BpeMs He OTJIMYalTCcsd MHoOroo6pasueM. BbICOKO-
3¢ eKTUBHbIE XUMUUECKYE ITperapaTbl-HeMaTUITH b
M3-3a CBOEl TOKCMYHOCTH OKa3bIBAIOT BPEIHOEe BO3Iei-
CTBUE Ha OKPY’KAIOIIYI0 CPELY, B TOM YUCJIE U HA 3[T0PO-
Bb€ YeJIOBEKa, [I03TOMY UX UCITOJIb30BaHYE B CETbCKOM
XO3SIMICTBE OrpaHudeHo. [IprMeHeHNe JKe CIIeluaIn31-
POBAHHBIX XUITHUKOB, a TaK)XXe OMOJIOrMYECKHUX IIpe-
TIapaToB Ha OCHOBE MaTOTeHHBIX JIJIsT HeMaTo | 6aKTe-
puii 1 rpubOB He BCerla ONpaBILaHHO DKOHOMUYECKU
(Van Riel, Mulder, 1998; Whitworth et al., 2018).

Hawunbojyiee JOCTYIHBIM METOZOM PeEryanupoBa-
HUS Ha CeTOIHS IBJIIeTCsS IPoPUIaKTUKa QUTOTeIb-
MMWHTO30B ITyTEM ITPUMEHEHUS MeP I10 OTPaHUYEHUI0
pacmpocTpaHeHUsI HEMATO/, U3 ovara 3apakeHus (Ka-
PaHTUHHbBIE MEPOIIPUATHS), a TAK)KE TaKle arpPoTeX-
HUYECKUe TIPUEeMBI, KaK BO3/IeJIbIBAHNE YCTOUYUBBIX
COPTOB U UCITOJIb30BaHME HAYYHO 000CHOBAHHBIX CHC-
TeM CeBO0OBOPOTA.

Pop Aphelenchoides elie He TIOJTHOCTBIO YIIOPSI0YEH
C TOUKY 3PEHUS CUCTEMATUKY M HOMEHKJIATyPhI. B Ha-
CTOsIIIlee BPeMS CUMTAETCs, YTO OH BKJIIOUAET B ce0s
okoJio 180 Bumos (Handoo et al., 2020). BoJIBIINHCTBO
HemaTogm Aphelenchoides spp. — 3To MuKodaru, KOTopbie
00UTAIOT ¥ PAa3MHOXAITCI B pusocdepe 3apakeH-
HBIX TprbaMu pacTeHnit. OCHOBHOM SKOHOMUYECKUH
yiiep6b HAHOCSAT JUCTOBbIe HEMATOMAbI, TUTAONIIMECS
BHYTPY HaJI3€MHBIX YacCTell PacTEeHUU, IpeuMyle-
CTBEHHO B JIUCThAX U OyTOHAX. BasxkHEUIITUMY BpeIUTE-
JITMU CPey JIUCTOBBIX HEMATO/I SIBJISTIOTCST HEMATOMbI
pona Aphelenchoides: 3eMnsiHUYHas HeMaToza A. fragari-
ae (Ritzema Bos) Christie, xpu3anTeMHas HeMaToma

Key words. Phytosanitary, morphology, morpho-
metry, polyphage, host plants.

INTRODUCTION

hytopathogenic plant nematodes belong to

the most dangerous and economically im-

portant pests of agricultural crops world-

wide. The host plants of these nematodes

include many important food and forage
crops, including grains, vegetables and legumes, as
well as ornamental and floral crops. According to
some estimates, global crop yield losses from nema-
tode parasitism on plants reach over $ 77 billion per
year (Seinhorst, 1986). About 160 species of parasi-
tic nematodes are known in Russia, affecting the ve-
getative (shoot and root) and generative (seeds and
fruits) plant organs from different families. In ad-
dition, some of these nematodes are also vectors of
fungal, bacterial and viral diseases, which enhance
their negative impact on infected plants (Anisimov
et al., 2009).

Methods for controlling the number and harm-
fulness of plant-parasitic nematodes are currently
not very diverse. Due to their toxicity, highly effective
chemical nematicides have a harmful effect on the en-
vironment, including human health, which accounts
for their limited use in agriculture. The use of specia-
lized predators, as well as biological preparations
based on bacteria and fungi pathogenic for nematodes,
is not always economically justified (Van Riel, Mulder,
1998; Whitworth et al., 2018).

The most accessible control method today is the
prevention of phytohelminthoses by using measures
to limit the spread of nematodes from the source of
infection (quarantine measures), as well as such agro-
nomic practices as the cultivation of resistant varie-
ties and the use of scientifically based crop rotation
systems.

The genus Aphelenchoides is not yet fully organized
in terms of taxonomy and nomenclature. It is current-
ly believed to include about 180 species (Handoo et al.,
2020). Most nematodes Aphelenchoides spp. are myco-
phages that live and reproduce in the rhizosphere of
plants infected with fungi. The main economic damage
is caused by foliar nematodes feeding inside the above-
ground parts of plants, mainly in leaves and buds. The
most important pests among foliar nematodes are
those of the genus Aphelenchoides: A. fragariae (Ritze-
ma Bos) Christie, A. ritzemabosi (Schwartz) Steiner &
Buhrer, A. besseyi Christie, 1942 (Sanchez-Monge et
al., 2015) and A. blastophthorus Franklin, 1952. Aphe-
lenchoides spp. parasitize more than 700 plant spe-
cies from 85 families, including ferns, herbaceous and
woody plants such as onions, garlic, corn, potatoes,
soybeans, Chinese cabbage, sugar cane, horseradish,
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A. ritzemabosi (Schwartz) Steiner & Buhrer, pucoBas He-
matoga A. besseyi Christie, 1942 (Sanchez-Monge et al.,
2015) u moukosagHas HeMaToma A. blastophthorus Frank-
lin, 1952. AdeneHXOUAHbIE HEMATOAbI IAPA3UTUPYIOT
6osee ueM Ha 700 Bumax pacTeHuUi u3 85 ceMeUCTB,
BKJIIOYasl MallOPOTHUKY, TPABIHUCTBIE U JPEeBECHbIe
pacTeHus, Takue Kak JIyK, YeCHOK, KyKypy3a, KapTo-
(enb, cos, meKMHCKas KamycTa, CaXapHbIil TPDOCTHUK,
XPeH, JINCThS cajlaTa, MIIeHNIIa, [IBETOYHbIE, KOCTOY-
KOBBI€ KYJbTYPhI, KayuyKoBoe mepeBo (KupbsHOBA,
Kpamib, 1971). JIucToBble HEMATOIbI MOTYT O6UTATH
KaK BHYTPHU JIUCTHEB, ITOYEK, TAK U HA UX TOBEPXHOCTU
B IJIEHKE BOMBI. [TMTAIOTCS OHU COTEPIKUMBIM KJIETOK,
B PE3YJIbTATE YETO JIMCThsI, 0COGEHHO MOJIOZbIE, CTAHO-
BATCSI CKPYYEHHBIMU, MICKPUBJIEHHBIMU U HEJIOPA3BU-
TBIMU. PacTeHus, TTIOpaKeHHbIE JINCTOBBIMU HEMATO-
IaMU, YaCTO OCTAIOTCSI HM3KOPOCIBIMU U CTAHOBSATCS
KycTucTeIMU (XOMSK U Ap., 2021). JIUCTHS BHITIALAT
U30THYTBIMU, CKPYUYEHHBIMU UJIU MOPIIUHUCTBIMU
1 UMeIOT 60Jiee TeMHBIN IIBET, YeM 06bIUHO. KpacHo-
BaTBIN IIBET MOXKET ITOSIBUTHCS Ha KPasX JIMCTA, )KUJIKU
u yepenrka. Takve pacTeHYs MTO3IHO HAYMHAIOT ILJIO-
nmoHocuthb (Kohl, 2011; KupbsHoBa, Kpajib, 1971). [To-
BpeXZeHYE JTUCTOBBIMY HEMATOLAMU MOXXHO CITyTaTh
¢ 3a60/1eBaHUSIMY, BBI3BAHHBIMY HEKOTOPHIMY H6aKTe-
pusiMu, rpubaMu, BUpycaMu, HEJJOCTATKOM ITUTATeb-
HBIX BEIIECTB WM XUMUYECKUMU ITOBPEXKACHUIMU
(KupbsiHoBa, Kpajib, 1971).

B Poccuu A. fragariae n A. ritzemabosi He UMeIOT
cTaTyca KapaHTUHHBIX BUJIOB. B HacTosiee BpeMs
OHU PETYJIMPYIOTCS B Psjlie CTPaH, KyZa SKCIIOPTUPY-
eTCs POCCUICKas MPOAYKIIWS. B ciiyyae BbISIBIEHUS
5TUX BUJIOB HEMATO/J B ITOCTABJISIEMOY TIPONYKIINH,
COIJIACHO MEeXIYHAPOLHOMY M HAaIlMOHAJIbHBIM (DUTO-
CaHUTAPHBIM 3aKOHOZATEJIbCTBAM MOTYT OBITH IPU-
HSATBI COOTBETCTBYIOIIUE (DUTOCAHUTAPHBIE MEPHI
(HammpuMep, BO3BpaT, YHUUTOXKEHUE, 00paboTKY WU
BBeJleHVE BDEMEHHbBIX OTPAaHUYEHW M Ha BBO3 ITPOYK-
LIUY, B TOM YMCJIe 3epHOBOI, U3 Poccuu), UYTO IPUBO-
IUT K CYIIEeCTBEHHBIM 3KOHOMMWYECKUM U3AEPIKKaM.
Llenbio JaHHOU paboTHI SIBISAIOCH YTOUHEHYE KPyTa
pacreHui — xo3s€B A. fragariae u A. ritzemabosi v cuM-
TITOMOB UX ITOBPEXIEHUN.

MATEPUAJIbBI U METO/1bI

MaTepuaJioM JJis CCIIeIOBAHUS ITOCTY)KIIY PACTEHUS
JIeKOPaTUBHBIX KYJIbTYP, 3€MJITHUKY CaZOBOM, pUCa,
JIFOIIEPHBI U IPYTUX, KOTOPble OTOMPAIy B MUTOMHU-
Kax, 60TaHUYECKUX cajJlaX U B ITOJISIX CEBOOOOPOTOB.

JlJ1s1 BU3yaJIbHOT'O BBISIBJIEHY ST HEMATO/I030B U OT-
6opa Npob PacTUTENbHBIX TKAHEH ¥ IPUKOPHEBOTO
TPYHTAa UCIIOJIb30BAJIX CUCTEMY pacCIpeieJIeHUs pac-
TUTEJIbHBIX HEMATO/, 110 TUIIaM IIOBPEXIeHNs pacTe-
Huit Ixx. Kpuctu (Courtney et al., 1955).

Il BBIZEIEeHNST HEMATOJ M3 TIOYBBI U PACTU-
TeJIbHBIX TKaHel MCIIOJb30BaJy MOAUMUIINPOBAH-
HBIU MeToZ BepMaHa co CPOKOM 3KCIIO3UIUY B 5 Cy-
TOK (lekkep, 1972; XoMak u gp., 2021), a TaKKe METO[,
(aoTanyu. YMepIiBieHe HEMATO, OCYIIECTBIISIIIN
nyTeM HarpeBaHus (Hooper, 1986).

BpeMeHHbBIe TpeTapaTsl ¥ OKpallluBaHUe Jeiaau
o cTaHmapTHbIM MeTomukaM (KupbsgHoBa, KpaJiib,
1971; Hooper, 1986). [Ipu omnpeneieHu BUIOB KC-
TI0JIb30BAJIU OTIPEENIUTENbHbIE TAOAUIIBI U KIIOUYU
(KupbsgHoBa, Kpamab, 1971; Chitwood et al., 1965;
MccCuiston et al., 2007; Stirling et al., 2002).

lettuce, wheat, flowers, stone fruits, rubber tree (Kiry-
anova, Krall, 1971). Foliar nematodes can live both
inside leaves, buds, and on their surface in the wa-
ter film. They feed on the cell contents, as a result of
which leaves, especially young ones, become curled,
twisted and underdeveloped (Khomyak et al., 2021).
Leaves appear bent, curled, or wrinkled and are dark-
erin color than normal. A reddish color may appear on
the leaf margins, veins and petiole. Such plants begin
to bear fruit late (Kohl, 2011; Kiryanova, Krall, 1971).
Foliar nematode damage can be confused with dis-
eases caused by certain bacteria, fungi, viruses, nu-
trient deficiencies or chemical damage (Kiryanova,
Krall, 1971).

In Russia, A. fragariae and A. ritzemabosi do not
have the status of quarantine species. Currently, they
are regulated in some countries importing Russian
products. In accordance with international and na-
tional phytosanitary legislation, if these nematode spe-
cies are detected in the supplied products, appropri-
ate phytosanitary measures can be taken (for example,
return, destruction, treatment or the introduction of
temporary restrictions on the import of products, in-
cluding grain, from Russia), which leads to significant
economic costs. The purpose of this work was to clarify
the range of host plants for A. fragariae and A. ritzema-
bosi and their damage symptoms.

MATERIALS AND METHODS

The material for the study was plants of ornamental
crops, strawberries, rice, alfalfa and others, which were
selected in nurseries, botanical gardens and in crop
rotation fields.

For visual nematode detection and sampling of
plant tissues and root soil, we used J. Christie’s sys-
tem of plant parasitic nematodes distribution by type
of plant damage (Courtney et al., 1955).

To extract nematodes from soil and plant tissues,
amodified Berman method with an exposure period of
5 days was used (Dekker, 1972; Khomyak et al., 2021),
as well as the flotation method. Nematodes were killed
by heating (Hooper, 1986).

Temporary slides and staining were done accord-
ing to standard methods (Kiryanova and Krall, 1971;
Hooper, 1986). When identifying species, identifica-
tion tables and keys were used (Kiryanova, Krall, 1971;
Chitwood et al., 1965; McCuiston et al., 2007; Stirling
et al., 2002).

Studies were carried out on microscopes Stemi
2000-C (Carl Zeiss) and Imager.A1 (Carl Zeiss) with
a photo attachment based on AxioCam MRc.

RESULTS AND DISCUSSION

For the study, samples of plants with symptoms of fo-
liar nematode damage were selected. Symptoms of
nematode infestation are often confused with those
caused by pathogens such as bacteria or fungi. Plants
can respond differently to nematode damage (Chataos-
ka, 2006), and symptoms vary among crops. During
our research, it was revealed that on infected thick and
succulent leaves, areas initially appear as if saturated
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Puc. 1. Hekpo3bl Ha NIUCTbAX Fig. 1. Necrosis Puc. 2. Xnopo3s nuctbeB Ha npumyne  Fig. 2. Leaf chlorosis on

Kiemartuca npu nopa>keHnn on clematis leaves caused BeuepHen, NopaxKkeHHoW evening primrose caused
XPWU3aHTEMHON NTUCTOBOM by Aphelenchoides 3eMISSHUYHOM NINCTOBOM HemaTogoln by Aphelenchoides
HemaTogol Aphelenchoides ritzemabosi (photo by Aphelenchoides fragariae fragariae (photo by
ritzemabosi (choTo E.A. Xynskoon) E.A. Khudyakova) (choTo E.A. XynskoBoit) E.A. Khudyakova)
ViccnemoBaHUS MIPOBOAUIN HAa MUKPOCKOIIAX with water. Damage symptoms of collected plants were
Stemi 2000-C (Carl Zeiss) u Imager.A1 (Carl Zeiss) divided into groups and illustrated.
¢ hoToHacamkoi Ha ocHOBe AxioCam MRc. Leaf necrosis is caused by the movement and
feeding of nematodes in leaf tissues, which leads to
PE3YJIbTATBI 1 OBCYKJEHUE rupture of the mesophyll. The first symptom of nema-
Ins ucciaemoBaHuUs OTOMpAK 00pasIlbl pacTeHUN tode feeding is the appearance of many small spots
C CUMIITOMaMu IOPa)XeHUsd JIUCTO-

BBIMU HeMaTojgaMu. JacTo cuMnTo-  [Nis - : SV
MBI [IOPA)KEeHUs] HEMATOLAMMY [yTAIOT [ ' '

C CUMIITOMAaMU, BBI3BAHHBIMHU IaTO-
TeHHBIMU MUKPOOPTaHW3MaMU, Ha-
npuMep 6aKTEPUAMU WIKU FPubaMu.
PacTeHuss MOTYT I10-pa3HOMY pea-
rUPOBaTh Ha MOpakeHre HeMaTo/a-
mu (Chataoska, 2006), 1 CUMIITOMBI
Ha Pa3HBIX KYJbTYPaX OTIMYAIOTCS.
B Xoze HalIero ucciefoBaHus 6b1I0
BBISIBJIEHO, UTO Ha 3apa’kKeHHBIX
TOJICTBIX Y COYHBIX JIUCTbIX MEPBO-
HavaJbHO MOSABJISIOTCS YYaCTKHU, KaK

OBl POTTUTaHHbIE BOAOU. CUMIITOMBI Puc. 3. Xnopo3s nuctbes 3emnsHukn  Fig. 3. Chlorosis of garden strawberry
TIOPXEHUs COOPAHHBIX PACTEHUH  capooii, nopaeHHoii A. fragariae  leaves caused by A. fragariae

ObLIK pa3zesieHbl Ha TPYIIIILL U IIPO-  (hoTo O.B. CunkeBuy, Kapenbckuit  (photos by O.V. Sinkevich,
WJIJIIOCTPUPOBAHBIL. thunuan Orey «BHUNKP») Karelian branch of FGBU “VNIIKR”)

Hekpo3bl JIUCThEB BbI3BAHBI 1€-
peMellleHUEeM U MUTAaHWEM HeMAaTOZ,
B TKAHSX JIMCTA, YTO IIPUBOJIUT K pas-
pBIBY Me3oguia. [IepBbIfi CUMIITOM
MUTAaHUSI HEMATOJ, — 3TO TOSIBJIeHUE
MHOXXECTBA MEJKUX HATeH MEXIY
JKUJIKaMU JIUCTheB. CO BDEMEHEM 3TU
MITHA YBeJIMUMBAKOTCI B pa3Mepax,
a 3aTeM CTAaHOBUTCS KOPUUYHEBBIM
BECh CEKTOP JIMCTA MEXY KUJIKaMU
(cm. puc. 1).

XJI0pP03 JINCThEB — 5TO PAaHHUU
CUMIITOM, XapaKTePHBIN JJIsT HEKOTO-
PBIX MHOTOJIETHHUKOB, HAIIPUMED IIPU-  pyc, 4. CumMnToMbl nopaskeHusi  Fig. 4. Damage symptoms on orchid
MyJibl BeUepHel KyCTapHUKOBOM. 3a-  nuctbes opxupeu A. fragariae  leaves caused by A. fragariae
TEM XJIOPOTUUYECKUE ITATHA CTAHOBATCA  (thoTo E.A. XyasikoBoit) (photos by E.A. Khudyakova)

KOPUYHEBBIMU, faBasi KAPTUHY TUTTNY-
HBIX HEKPO30B, OrPaHUYEHHBIX KIJIKaMu (CM. puc. 2, 3).

Mo3auMYHOCTD JIUCTBEB. Ha INCThIX 06PasyoTcs
CBETJIO-3eJIEHBIE U XKEJITOBAThIE XaOTUYHO pa3GpocaH-

Hble IIITHA (CM. puc. 4). Hos6pb N2 4 (16) 2023 31
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between the veins of the leaves. Over time, these spots
increase in size, and then the entire sector of the leaf
between the veins turns brown (see Fig. 1).

Leaf chlorosis is an early symptom typical of
some perennials, such as evening primrose bush. Then
the chlorotic spots turn brown, giving a picture of typi-
cal necrosis limited to veins (see Fig. 2, 3).

Leaf mosaic. Light green and yellowish chaotical-
ly scattered spots form on the leaves (see Fig. 4).

Stunted growth of the main shoot. Plants se-
verely damaged by nematodes develop in the spring
much later than healthy ones; they are deformed and
stunted (see Fig. 5).

Death of apical flower and leaf buds. Plants

Puc. 5. 3apepxka Fig. 5. Stunted growth bloom worse and show stunted growth. Such symp-
pocTta u pecdopmauus and deformation of shoots . . )
N0BEroB 1 NNCTLER and leaves of garden toms are typical of Buddleja, Chrysanthemum (see Fig. 6).
3eMIISIHUKU Caf0BOW, strawberries caused Spots are not always limited to veins, redness,
nopaeHHoii A. fragariae by A. fragariae hyperpigmentation and browning of leaves appear
(choTo E.A. Xyaaxoson) (photo by E.A. Khudyakova) (see Fig. 7).

3ajep:KKa pocTa OCHOBHOIO
mo6era. CUJIbHO MOBPEXIEHHbIE He-
MaTomaMU PacTeHUs Pa3BUBAIOTCH
BECHOM HAMHOIO I03e 3[0POBBIX,
oHM JeopMUPOBaHHbIE M HU3KOPOC-
Jiple (CM. puc. 5).

OTMHUpaHWe BepPXyUIeYHBIX
IBETOYHBIX U JIMCTOBBIX IOUEK.
PacTeHUs Xy)Ke [IBETYT U ITPOSBIISIIOT
3allepKKy pocTa. Takye CUMIITOMBI
XapaKTepHBbI IJg 6yaIen, XpU3aH-
TeM (CM. puc. 6).

IIaTHa He BCerja orpaHuYeHbl

(

Puc. 6. OTMupaHue BepxyweuHbix  Fig. 6. Dying of apical flower buds
KUJIKAMHU, TI0SBJISIOTCA IIOKPACHE- | geToyHbIX NOUeK Ha XxpusaHTemMax on Chrysanthemum caused

HUs, TUIIePIIUTMeHTanus U Io6ype-  npu nopaxenuu A. ritzemabosi by A. ritzemabosi

HUe JIUCThEeB (CM. puc. 7). (dhoTo E.A. Xyaskosoit) (photos by E.A. Khudyakova)

Puc. 7. NInctba nenapronuun, Fig. 7. Pelargonium leaves Puc. 8. luctbs acxuHaHtyca Fig. 8. Aeschynanthus

nopaxeHHble A. fragariae damaged by A. fragariae Aeschynanthus speciosus, speciosus leaves damaged

(choTo E.A. XynakoBoit) (photo by E.A. Khudyakova) nopaxeHHole A. fragariae by A. fragariae (photo by
(choTo E.A. XynsakoBoi) E.A. Khudyakova)
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TeMHble BOASHUCTBIE HMATHA
00pasyloTCcs cHadajla Ha HWXKHUX
JIUCTBSIX, OTPAHUYUBAIOTCS TTPOKIUII-
KaM¥, TI03)Ke OHU CTAHOBATCS KO-
PUYHEBBIMU, MPOILECC COTIPOBOXK/A-
eTcs CKPyuYMBaHUEM JIUCTbeB. Takue
CUMIITOMBI TUTTUYHBI JIJIT CUHHWH-
TUU U JPYTUX PacTeHui cemeicTaa
Gesneriaceae (cM. puc. 8).

OmnuvcaHHBIE BhINIE TTOBPEXE-
HUS TIOSIBJISIFOTCS HAa PACTEHUSX, 3a-
paXKeHHBbIX HeMaToZaMM B Hadaje
ce30Ha. B caydae ecau TPOUCXOIUT
3apakeHue JIMCTOBBIMU HEMATOLAMU
B KOHIIe BereTalluu, BHENIHUE CUM-
TITOMBI OTCYTCTBYIOT.

Vi3 cobpaHHBIX PACTUTEJIbHBIX
06pasIioB BIIENAIN HEMATOM, MO -
unupoBaHHBIM MeTOOM BepMaHa
(cM. puc. 9). i3aMeIbUYeHHbIA PacTu-
TeJIbHBIN MaTepuaJI IOMENIAIu B BOAY Ha 12 U ¢ rTociie-
JIYIOUAM ITPOCMOTPOM TI0]] CBETOBBIM MUKPOCKOIIOM.
BhISIBJIEHHBIX HEMATOJ, KYJIbTUBUPOBAJIH, TPOBOAUIN
MOPGhOJIOTUYUECKUH aHATIUS.

[TpUHAIJIEKHOCTDb BBIIEJIEHHBIX HEMATO]] OTIpe-
JIeJISLTY 0 BUIa MOP(MOJIOTUYeCKUM U Mop(oMeTpuye-
CKUM MeTofiaMu. [TapaMeTphl UCCIeAYEMbIX HEMATO],
COOTBETCTBOBANU BumaM A. fragariae w A. ritzemabosi
(pazmepsr 1o Chizhov et al., 2006) (3uHOBbEBA U [p.,
2012) (cM. Tabi. 1).

MopdomeTpuyeckre MpuU3HaKu 060UX BULOB
GJIM3KU 110 CBOMM ITOKa3aTeJsIM, HO OHU OTJIUYAI0T-
¢Sl TI0 MYKPO. XBOCT A. fragariae OKaHYUBAETCS MIPO-
CTBIM MYKPO, a XBOCT A. ritzemahbosi OKaHYMBAETCS
XapaKTEepPHBIM [JI BUJA YETHIPEXTYUEBbIM MYKPO
(cm. puc. 10, 11).

B oTeuecTBeHHOU nuTepaType uHbGOpMa-
U O PACIIPOCTPAHEHHOCTHU JIMCTOBBIX HEMATO],
poma Aphelenchoides orpaHU4YUBaEeTCS KyJIbTypa-
MU pUCa U 3eMJITHUKU CaZ0BOM, HO MPAKTUYECKU
He 3aTparuBaeT AUKOPACTYIIVe U JeKOPaTUBHBIE
pacTeHusd.

Puc. 9. BoigpeneHune Hemartog,
MOAU(ULUPOBAHHBIM METOLOM
BepmaHa (choTo E.A. Xypsakosoit)  (photos by E.A. Khudyakova)

Fig. 9. Nematode extraction using
the modified Berman method

Dark watery spots are formed first on the lower
leaves, limited to veins, later they turn brown, the pro-
cess is accompanied by leaves curling. Such symp-
toms are typical for Sinningia and other plants of the
Gesneriaceae family (see Fig. 8).

The damage described above appears on plants
infected with nematodes at the beginning of the sea-
son. If infection with foliar nematodes occurs at the
end of the growing season, there are no external symp-
toms.

Nematodes were extracted from the collected
plant samples using the modified Berman method (see
Fig. 9). The crushed plant material was placed in water
for 12 hours and then viewed under a light microscope.
The identified nematodes were cultured and morpho-
logical analysis was carried out.

The identity of the extracted nematodes was de-
termined to species using morphological and morpho-
metric methods. The parameters of the studied ne-
matodes corresponded to the species A. fragariae and
A. ritzemabosi (sizes according to Chizhov et al., 2006)
(Zinovieva et al., 2012) (see Table 1).

Ta6J. 1. CpegHue MopdoMeTpUUECKHE ITapaMeTPhI BbIZeJIEHHBIX JIUCTOBBIX HEMATO],

A. fragariae u A. ritzemabosi B Mkm (n = 10)

Table 1. Average morphometric parameters of extracted foliar nematodes

A. fragariae and A. ritzemabosi in pm (n = 10)
A. fragariae

A. ritzemabosi

Mopdomerpuueckue Morphometric

nmapaMeTpbl parameters camku females camupl males camku females camupl males
[nuHa Tesa Body length 550+ 42,6 520+ 47,5 790 £ 49,1 640 + 41,7
[lupuHa Tena Body width 12+1,2 11+1,4 18+1,4 16 +1,7
JlnvHa XBocTa Tail length 26+ 2,7 23+3,5 43 + 3,0 37 +3,0
lmuHa cTuneta Stylet length 9+2,0 8+2,0 11+£1,2 11+21
CIIuKyJbI Spicules = 12+1,0 = 17+1,1

a a 45,8 +4,5 47,3 +3,4 43,9 £ 3,7 40,0 + 3,9

¢ c 21,2+1,1 22,6 £1,3 18,4+1,0 17,3+£1,1
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Puc. 10. CnoxxHoe MyKpo y A. ritzemabosi  Fig. 10. Complex mucro of A. ritzemabosi
(choTo E.A. XynakoBoi)

Puc. 11. NpocTtoe Mmykpo y A. fragariae Fig. 11. Simple mucro of A. fragariae
(photos by E.A. Khudyakova)

(choTo E.A. XynsikoBoit)

B xome paboTel cobupaniy 06pasibl JUKOPACTY-
1IMX MAallOPOTHUKOB B 3allOBeJHUKe «Katyxckue 3a-
cexu» U B [IpUMOPCKOM Kpae, 00pasilbl 3e MISTHUKHA
CaJl0BOM C YaCTHBIX YyYaCTKOB B MOCKOBCKOU o6Jia-
CTHU, 00Pa3Ilbl PA3IMYHBIX TEeKOPAaTUBHBIX PACTEHUN
B HUKMTCKOM 6OTaHUYECKOM cay U B BoTaHUYeCKOM
cany Ilerpa Benukoro CaHkT-IleTep6ypra, o6pas-
bl puca B KpacHomapckoMm kpae. CIIMCOK pacTeHUH,
Ha KOTOPBIX OBLIY BBISIBJIEHBI JINCTOBbIE HEMATO/BI,
IpuBeneH B Ta0II. 2.

BriepBble Ha acXxuHAHTYCe Aeschynanthus speciosus
BBISIBJIEHA JINCTOBAs HeMaTofa A. ritzemabosi, a Ha PyK-
cuu Fuchsia pringsheimii — A. fragariae.

[To npuBefeHHBIM B TabJyuile JaHHBIM BUIHO,
YTO Ha IeKOPaTUBHbBIX PACTEHHUSIX Yallle BCTPEYaIach
XpU3aHTEMHAas JIMCTOBasd HeMaTona A. ritzemabosi.
3eMITHUYHAS JTUCTOBasA HeMaToza A. fragariae 6bL1a
oO0Hapy)XeHa Ha IMANOPOTHUKAX B €CTECTBEHHBIX
6roIeHO3axX B 3amoBeqHUKe «KaJly)XCKue 3aceKu»
u B [IpuMopckoM Kpae. O6a Bula B CMeIIaHHOM IT0-
My Y ObIIX BBISIBJIEHBI HA MTOCAJIKaX 3eMJITHUKYI
camoBoi B Kpeimy. Ha mocagkax puca B KpacHozap-
CKOM Kpae JIMCTOBbIE HEMATO/Ibl He ObLIIY BBISIBJIEHBI.
[To pesyabTaTaM 06HaPYKEHUU JIMCTOBBIX HEMATOT,
Ha TeppuTopuu Poccuiickoy ®emepanuu Kpyr pac-
TEHU-X0351€B 0Kasajcsl 3HAUUTEJbHO IINPE, YEM
yKasblBaJIOCh DaHee.

3AKJ/IIOYEHUE

B x0/le TPOBENEHHBIX SKCITEIUIUYN B Pa3JIUUYHbIE pe-
ruoHbl Poccuiickoit ®emepanuy 661U COOGpaHbl 06-
PasIbl PACTEHUN C MPU3HAKAMY TOBPEXIEHUS JIU-
CTOBBIMM HeMaTogaMu. JlaibHeN e JabopaTopHbIie
MCCIIeIOBaHMs TIOKA3aJiy, UYTO MHOTHE TeKOPaTUBHbIE
¥ IVUKOPACTYIIVEe PACTEHUS OBLIN TTOPAXKEHBI IBYMS
BUIAMU JIUCTOBBIX HEMATO — A. ritzemabosi v A. fragari-
ae. OGHaPY’KeHBI HOBbIE PACTEHUsI-X03seBa. HeMaToa
A. ritzemabosi BriepBble OblIa BbIIBJIEHA Ha Aeschynan-
thus speciosus, a A. fragariae — Ha Fuchsia pringsheimii.
CocTagsJyieH U MPOUJUIIOCTPHUPOBAH CITMCOK CUMIITOMOB

(photos by E.A. Khudyakova)

The morphometric charac-
ters of both species are similar
in their indicators, but they dif-
fer in mucro. A. fragariae tail ends
in a simple mucro, while the tail
A. ritzemabosi ends with a four-ray
mucro characteristic of the spe-
cies (see Fig. 10, 11).

In the Russian studies, in-
formation on the distribution of
Aphelenchoides foliar nematodes
is limited to rice and strawberry
crops, but practically does not af-
- fect wild and ornamental plants.
During this work, there were

collected wild ferns samples in
the Kaluga Zaseki Nature Reserve
and in Primorsky Krai, samples of
garden strawberries from private
plots in Moscow Oblast, samples of
various ornamental plants in the
Nikitsky Botanical Garden and in
the Peter the Great Botanical Gar-
den of St. Petersburg, and samples
of rice in Krasnodar Krai. The list
of plants on which foliar nema-
todes were identified is given in Table 2.

A. ritzemabosi was first detected on Aeschynanthus
speciosus, and A. fragariae — on Fuchsia pringsheimii.

According to the data given in the table, it is clear
A. ritzemabosi was nore frequently detected on orna-
mental plants. A. fragariae was detected on ferns in na-
tural biocenoses in the Kaluzhskie Zaseki Nature Re-
serve and in Primorsky Krai. Both species in a mixed
population were identified in strawberry plantings in
Crimea. No foliar nematodes were detected on rice
plantings in Krasnodar Krai. Based on the results of
detections of foliar nematodes in the Russian Federa-
tion, the range of host plants turned out to be much
wider than previously indicated.

CONCLUSION

During expeditions to various regions of the Russian
Federation, samples of plants with damage symptoms
caused by foliar nematodes were collected. Further
laboratory studies showed that many ornamental and
wild plants were affected by two foliar nematode spe-
cies — A. ritzemabosi and A. fragariae. New host plants
were discovered. Nematode A. ritzemabosi was first de-
tected on Aeschynanthus speciosus, and A. fragariae — on
Fuchsia pringsheimii. A list of foliar nematode symptoms
on various plants was compiled and illustrated. Diffe-
rences were noted in the symptoms on thick and suc-
culent leaves and on thin leaves.

The collected herbarium material replenished
the Helminthology Laboratory collection of the Test-
ing Laboratory Center of FGBU “VNIIKR”. DNA has
been isolated and culture of living nematodes is main-
tained. The obtained materials will be used to prepare
methodological recommendations for the detection
and identification of foliar nematodes of the genus
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MPOSBIEHUS JIUCTOBBIX HEMATO/, Ha PA3JIUYHBIX pacTe-
HUAX. OTMeUeHbI Pa3JIUYUI B CUMIITOMAaX ITPOSIBJIEHUS
Ha TOJICTBIX U COUHBIX JIUCThSIX 1 HA TOHKUX JIUCTHIX.

CobpaHHBIN TepbapHBI MaTepuas ITOIIOJHUI
KOJIJIeKIINI0 jJabopaTopuu reidbMuHTOJdOTUM WJII]
&I'BY «BHMUKP». Beigenena JHK u nmognep>XxuBaeTcs
KyJIbTYPa KMBBIX HEMATOZ, [ToJlydyeHHbIE MaTEePUAJIbl

Aphelenchoides. This will allow timely detection of ne-
matodes and take measures to prevent the introduc-
tion of the pest into plant products intended for export.
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OyILyT MCIOJIb30BaHbI IJIST IIOJITOTOBKY METOIUYECKUX
PEKOMEeHIAIMK 110 BBISIBJIEHUIO U UAEeHTU(GUKAIIUN
JINCTOBBIX HeMaTog poxa Aphelenchoides. 3To 1103BO-
JINT BOBPEMSI BBISIBUTb HEMATO/, ¥ IPUHSTH MEPHI JIJIST
IpenoTBpalleHus IIoIaJaHNsa BPeIHOr0 Opranusma
B MTpeJHa3HAUYEeHHYIO0 AJ SKCIOPTa PACTUTEIbHYIO
MIPOYKITHIO.
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