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WELCOME MESSAGE

The Local Organizing Committee would like to express a sincere ap-
preciation to participants at the 13" International Nematological Sym-
posium “Nematodes and other Ecdysozoa under changing environ-
ments”, which will be held at Karelian Research Centre of the Russian
Academy of Sciences (Petrozavodsk, Republic of Karelia, Russia) on
July 29—-August 4, 2019. This meeting is international forum to gath-
er researchers from different parts of Russian Federation and foreign
countries, to discuss their new results, findings regarding the broad
and interdisciplinary field of nematology, current theoretical and prac-
tical issues and share news and views on recent advances in this field
of Science. Scientific contributions will cover topics, including biolo-
gy, ecology, biodiversity, phylogeny, quarantine of Ecdysozoa, mainly
nematodes.

We hope to create an atmosphere where everyone, researchers, pro-
fessors and students/participants of Learning Courses, can exchange
ideas and establish collaborations. Young researchers can discuss their
results with experts on Ecdysozoa, to get a piece of advice on wide
range of theoretical questions. Open Lectures and workshops on prac-
tical nematology for adults and children will be organized to popu-
larize science and practical applications of scientific achievements in
nematology.

We look forward to welcoming and hosting in Petrozavodsk, capital
of Republic of Karelia, attractive city with long and interesting history,
and hope this meeting becoming an unforgettable moment.

On behalf of the local Organizing Committee,

Elizaveta M. Matveeva ,,ﬂi (g

President of Russian Society of Nematologists

OpranuzanvoHHbIN KOMUTET CUMIIO3MyMa BBIPAYKAET
HCKPEHHIOK OarogapHoCcTh y4yacTHHKaM 13-ro MexayHapoaHoro
Hemaronornueckoro cummnosuyma «Hemaronsr u apyrue Ecdysozoa
B M3MEHSIOLIeHCs cpenie 0OuTanus», KOTOpbIi mpoitnér B Kapenbckom
nayunom 1ieHTpe PAH (Ilerpo3aBonck, Pecryonuka Kapemust, Poccust)
¢ 29 utons no 4 aBrycra 2019 roga. MexxayHnapoansiii popym codbepet
HcclieloBarened M3 pasHbIX peruoHoB Poccuiickoir denepaunu
1 3apyOeXHBIX CTpaH Uil OOCYKIEHHS HOBBIX pPE3YyJIbTaTOB I10
aKTyaJIbHbIM TEOPEeTHYECKHUM M  TMPAKTUUYECKUM  BOIPOCOBAM
HEMAaToJIOTUH; JUIsi OOMEHa MHEHMSIMU O IOCJIEIHUX JOCTHXKEHUSX
B 9TOH obOnactu Hayku. HayuHble HOKIazbl OXBaTAT pa3jIUYHbIE
TeMbl: O0mIell M YacTHONH OWOJOTMM, KOJOTHH, OHOpazHOOOpa3us
u ¢unoreanu Ecdysozoa, rmaBHBIM 00pa3oM HEMATO.

Mpsl Hazeemcs, 4TO Ha CHUMIO3UyMe OyaeT co3daHa armocdepa,
B KOTOPOM KaXKbIi, M NCCIIEIOBATENH, U CTYACHTbI/yYaCTHUKHU yU€OHBIX
KypCOB, CMOTYT OOMEHSATbCS MISSIMM U pa3BUBaTh COTPYIHHUYECTBO.
Monozple y4eHble MOTYT OOCYIUTh CO CHELHATUCTAMH PE3YJIbTaThl
HCCIIE0BAHNM, IOJYYUTh COBET IO IIMPOKOMY KpPYTry BOIIPOCOB.
B nensax nomynsipuszannu Hayku OyayT IpOBeIeHbl Hay4HbIE JICKTOPUU
Y MacTep-KJIacChl U1l B3POCIBIX U JIETEH.

IIpuBeTcTBYEM YUaCTHUKOB cUMIIO3MyMa B IIeTpo3aBocke, cTonuie
PecriyOnmku  Kapenusi, mpuBIeKaTeIbHOM TOpOAEC C HWHTEPECHOM
HUCTOPUEH, W HAZEEMCs, 4TO 3TOT CHUMIIO3UYM HAJIOJITO0 OCTAHETCS
B MMAMSITH YYaCTHUKOB!

Ot nuua Oprkomurera CumMnoznyma

E.M. MarTBeeBa

Hpe3I/I)IeHT Poccuiickoro o01ecTBa HEMaTOIOTOB
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Anikieva L. V.
NEMATODES OF NATIVE AND INTRODUCED POPULATIONS
OF THE EUROPEAN SMELT OSMERUS EPERLANUS L.

The nematode fauna of native populations of European smelt includes
20 species of nematodes. The nematode fauna of the migratory smelt
ecoforms is the most diverse and includes 14 species: parasites of ma-
rine mammals Contracaecum osculatum, Anisakis simplex, Pseudoter-
ranova decipiens, tuna fishes Hysterothylacium cf. cornutum, aquatic
and terrestrial vertebrates Spinitectus sp., fish-eating birds Eustron-
gylides mergorum, Porrocaecum spp., Cosmocephalus obvelatus, Parac-
uaria tridentate, sea fishes (Clupeidae, Gadidae, Gobiidae fishes, etc.)
Hysterothylacium aduncum, freshwater fishes Camallanus lacustris,
C. truncatus, Cystidicola farionis, and the eel parasite Anguillicoloides
crassus. The nematode fauna of lake smelt includes 8 species that are
parasites of Salmonidae, Percidae, Esocidae, and Cyprinidae Pseudo-
capillaria salvelini, Pseudocapillaria tomentosa, Raphidascaris acus,
C. lacustris, C. truncatus, Philonema sibirica, C. farionis, Cystidicoloi-
des ephemeridarum. The nematode fauna of dwarf lake smelt Osmer-
us eperlanus morpha spirinchus includes 3 species of nematodes Ra-
phidascaris acus, C. farionis, C. truncatus. The nematode fauna of the
introduced smelt populations is poor. In Lake Segozero there is only
one nematode species registered, a parasite of salmonoids C. farionis,
in Lake Vygozero - two species, C. farionis and C. lacustris, and in
Lake Syamozero — three species, C. lacustris, C. truncatus, and R. acus.
Monitoring of the parasitic fauna of smelt, which had spontaneously
invaded Lake Syamozero, showed that it takes from 1 to 10 years for
this alien species to become a host for aboriginal nematodes. The stud-
ies were financed from the federal budget under state order to KarRC
RAS (Ne 0218-2019-0075). - Institute of Biology, Karelian Research
Center of RAS, Petrozavodsk, 185910, Russia. E-mail: anikieva@
krc karelia.ru.
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Anuxkuesna JI. B.
HEMATOBbI HATUBHBIX 1 MHOIYIIVIPOBAHHBIX
ITOIIY/IALIMN EBPOIIEMCKOV KOPIOIIKI
OSMERUS EPERLANUS L.

HemaromodayHa HaTMBHBIX NONY/IALMII €BPOIENCKON KOPIOIIKM
BKIIo4yaeT 20 BuzoB Hematoy]. Hanbonee pasHoo6pasHa HemaTopoda-
yHa POXORHOI (MOpCcKOIt) popMBI KOpIOIIKY — 14 BUIOB: apasuThI
Mopckux Miuekonuraromux Contracaecum osculatum, Anisakis simplex,
Pseudoterranova decipiens, Tyuunjos Hysterothylacium cf. Cornutum, Bo-
JIHBIX I Ha3eMHBIX II03BOHOYHBIX XVBOTHBIX Spinitectus sp., pplO0osij-
HbIx ituiy: Eustrongylides mergorum, Porrocaecum spp., Cosmocephalus
obvelatus, Paracuaria tridentate, MOPCKUX pbIO (CebeBBIX, TPECKO-
BBIX, OBIYKOBBIX U 1p.) — Hysterothylacium aduncum, npecHOBOIHBIX
po16 Camallanus lacustris, C. truncatus, Cystidicola farionis n mapas-
ut yrps Anguillicoloides crassus. HemarogodayHa 03epHOII KOPIOIIKM
BK/TIOYaeT 8 BUJOB — IAPa3NTOB JIOCOCE0OA3HBIX, OKYHEBbIX, IITYKO-
BBIX 1 KapnoBbIX: Pseudocapillaria salvelini, Pseudocapillaria tomen-
tosa, Raphidascaris acus,. Camallanus lacustris, Camallanus truncatus,
Philonema sibirica, Cystidicola farionis, Cystidicoloides ephemeridarum.
HemaTopodayna cHeTka HacunTbiBaeT 3 Buja Hemarop, (Raphidasca-
ris acus, Cystidicola farionis, Camallanus truncatus). Hematogodayna
VHTOJYLVPOBAHHBIX IIONMY/IANNIT Kopromky Oegna. B 03. Cerosepe
y KODIOLIKY 3aperMCTPUPOBaH 1 BUJI — HeMaTo[a I0COCe0OpasHbIX
Cystidicola farionis. B 03. Bwirozepe 2 Bupma - Cystidicola farionis
u Camallanus lacustris. B 03. Camosepe 3 Bupa — Camallanus lacus-
tris, C. truncatus, Raphidascaris acus. MOHUTOPUHIOBbIe HAOTIOEHIS
3a mapasuTodayHoil KOPIOIIKM, CIIOHTAaHHO BCenuBIeiics B 03. Cs-
MO03€epo, I0Ka3aji, YTO abOpUreHHble BUIbI HEMATOJ, OCBaMBAIOT UY-
JKepOJHOro xo3siMHa B TedeHue 10 ymer. @uHaHCOBOE obecneyeHme
VICCTIEfOBaHMII OCYIIECTBIIANIOCh U3 CPEACTB (efilepalbHOro Oo/pKeTa
Ha BBITO/IHEHMe TocyfapcTBeHHoro 3aganns KapHII PAH (Ne0218-
2019-0075). - b KapHII PAH, 185910, Ilerpo3aBoack, Poccus.
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Bespyatova L. A., Bugmyrin S. V.
TROMBICULID MITES
(ACARIFORMES: TROMBICULIDAE)
HOSTED BY BANK VOLES IN THE REPUBLIC OF KARELIA

This is the first report on the fauna and relative abundances of trom-
biculid mites (Acariformes: Trombiculidae) from the bank vole (Myo-
des glareolus Schreber 1780) from the Republic of Karelia. The data
were collected through many years of surveys of small mammal ecto-
parasites. Small mammals were sampled from 21 point in the republic
between 1992 and 2018. Mites were retrieved from a total of 45 vole
individuals, which yielded 662 larvae of trombiculid mites. Trom-
biculid mites were represented by two species: Hirsutiella zachvatkini
(Schluger 1948) and Neotrombicula (Digenualea) uliginosa Kudryasho-
va 1998. Numerically, the mite H. zachvatkini prevailed, accounting for
99% of the total abundance. H. zachvatkini, parasitic on the bank vole,
was found only in southern districts of Karelia at 10.5% prevalence.
The northernmost finding of this species in Karelia comes from Kizhs-
ky Archipelago (Medvezhjegorsky District), where after long-term
monitoring and with a large number of vole individuals from different
islands examined, the mite was found only on Island Malyi Lelikovsky
(N61.989°% E35.15°). The relative abundance of H. zachvatkini was the
highest in the south-west of the republic, in Lahdenpohsky District
(Lumivaara, N61.437° E30.247°), 30 km north of the border with
the Leningrad Region, where the mite’s prevalence was 91%, and the
abundance index (AI) was 44.5. The other trombiculid - N. uliginosa
was found on the bank vole only in one spot in north-western Karel-
ia (Muezersky District, N65.046°, E30.603°) with 4.4% prevalence and
AT of 0.13 ind. Research on the fauna and occurrence of trombiculid
mites on small mammals will be continued, including more accurate
determination of their distribution across Karelia. The authors are
much obliged to Dr. A.A. Stekolnikov, Leading Researcher at the Zo-
ological Institute RAS for veritying the results of identification of mite
specimens. The studies were financed from the federal budget under
state order to KarRC RAS (Ne0218-2019-0075). - Institute of Biolo-
gy, Karelian Research Centre of RAS, Petrozavodsk, 185910, Russia.
E-mail: gamasina@mail.ru.
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becnarosa JI. A., byrmeipusn C. B.
KPACHOTE/IKOBBIE K/IEIIN
(ACARIFORMES: TROMBICULIDAE)
PBDKEV ITOJIEBKU PECITYB/IMKY KAPEIUA

Buepssie fyst repputopun Peciyonuku Kapenist npuBopsTcst faHHbIe
110 (hayHe U OTHOCUTEIbHOI YVICIEHHOCTY KPacHOTETKOBBIX KIelleit
(Acariformes: Trombiculidae) na pspxeit noneske (Myodes glareolus
Schreber 1780), koTopble MOMTy4YeHBI B pe3y/NbTaTe MHOTOIETHUX UC-
CTIeOBAHNUI KTOMAPA3UTOB MENKMUX MyeKonuTaoumx. COopsl Men-
KX MJIEKONIMTAIOIVX IIPOBefieHbl B 21 Touke peciy6muku ¢ 1992 o
2018 rr. Beero kemamu 6b1710 3apaxkeHo 45 0cobeli ONIeBOK, C KOTO-
PBIX COOpaHO 662 3K3. MMUNMHOK KPACHOTENIKOBBIX Kilelerl. BioBoir
COCTaB KPacCHOTEJIOK. IIPEJCTAB/IeH ABYMA BUAaMM Kielein: Hirsut-
iella zachvatkini (Schluger 1948) n Neotrombicula (Digenualea) uligi-
nosa Kudryashova 1998. Uncnenno npeobnapan xnew H. zachvatkini
¢ foMyHUpoBaHKeM Ha 99%. [TapasuTt psoxeit nonesku H. zachvatkini
OBbIT 0OHAPY>KeH TOIBKO B IXKHBIX p-Hax Kapenui ¢ BcTpe4aeMOCThIo
10.5%. Camas ceBepHasA HaxojKa aToro Buja B Kapemnu — Kuokcknii
apxumnenar (Me#BeXXberopCKuil p-oH), Iie IpU JIUTETbHOM MOHM-
TOpPUHTe ¥ 6O/IBLIOM YNC/Ie MCCIEOBAaHHBIX 0CO0eil T0/IeBOK C pas-
JIMYHBIX OCTPOBOB, KJIell 6bUI 0OHapy>keH TONMbKO Ha 0. Mabiit Jle-
nukoBckuit (N61.989°% E35.15°). Hamnbonee BbICOKast OTHOCUTE/IbHAS
4ncineHHocTb H. zachvatkini Habmoganach Ha I0ro-3amaje pecryonm-
ku B Jlaxyennoxckom p-one (JlymmBaapa N61.437° E30.247°), B 30
KM K CeBepy OT IpaHMIbI C JIeHMHTPaaCKoil 00JL., Iie BCTpeYaeMOCTb
K7ema coctabuia 91%, a VIO - 44.5. Bropoit npefcraBuTenb KpacHO-
TenoK — N. uliginosa O6bIT OTMeYeH y pbDKell TI0/IeBKM TO/IBKO B ef{UH-
CTBEHHOJI TOYKe Ha ceBepo-3amage Kapemum (Mysepcknmit p-oH,
N65.046°, E30.603°) c BcTpeyaemocTbio — 4.4% u VIO - 0.13 ak3. V3y-
JeHye (payHbI 1 BCTPeYaeMOCTU KPACHOTE/IKOBBIX KJIelljeil Ha MeTTKIX
MJICKOIIMTAIOMIMX C YTOYHEHMEM TOYeK PAacIpOCTPaHEHVs Ha Teppu-
topyun Kapenmun OyzmeT nmpopo/mkeHo. ABTOPBI BBIPXXAIOT OOJIBIIYIO
6/1arofJapHOCTD JOKTOPY OMO/IOrMYeCKMX HayK, B.H.C. A. A. CTeko/ib-
HUKOBY (3oomornyeckuit nucTuTyT PAH) 3a mpoBepky pe3ynbraTtoB
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ompenenenus: Kiemeil. OuHaHCOBOe obecredyeHne WMCCIETOBAHNUINA
OCYILeCTBIISUIOCH U3 CPELCTB (efrepaIbHOro 610/pKeTa Ha BBITOTHEHNE
rocygapcrBerHoro 3aganus KapHI] PAH (Ne0218-2019-0075). - VIb
KapHII PAH, 185910, IleTpo3aBonck, Poccus.

Bugmyrin S. V., Spiridonov S. E.?
FIRST RECORD ON THE INFESTATION OF SMALL
RODENTS BY BAYLISASCARIS TRANSFUGA
(ASCARIDOIDEA, NEMATODA) IN NATURAL HABITATS

The intestinal parasitic nematode, Baylisascaris transfuga (Rudol-
phi 1819), was recorded in murids for the first time. Representatives
of four murid species (15 specimens of Myodes rufocanus, 10 M. ruti-
lus, 3 M. glareolus and 27 Microtus oeconomus) were collected in the
White Sea coastal habitats in the south of the Kola Peninsula in July
2015 and examined for the presence of parasites. Encapsulated nem-
atode larvae were detected in the mesentery and the large intestine
wall of a single specimen of grey-sided vole (M. rufocanus) and one
of tundra vole (M. oeconomus). Based on morphology, the larvae were
identified as belonging to the genus Baylisascaris Sprent 1968. The
partial 18S rDNA sequence of the larvae from the voles was obtained
and fully corresponded to the sequence of Baylisascaris transfuga in
the NCBI GenBank. The ITS rDNA and CoxImtDNA sequences from
the present study were also similar to the B. transfuga from GenBank.
It can be assumed that the presence of B. transfuga in small rodents in
the wild populations indicates a possible participation of rodents in
the nematode’s life cycle. The study was carried out under state order
(projects NeNe0218-2019-0075; AAAA-A18-118042490057). — 'Insti-
tute of Biology, Karelian Research Centre of RAS, Petrozavodsk,
185910, Russia. E-mail: sbugmyr@mail.ru; *Severtsov Institute
of Ecology and Evolution of RAS, Moscow, 119071, Russia. E-mail:
s_e_spiridonov@rambler.ru.
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Butenko K. O.!, Korobushkin D.I.%, Gongalsky K. B.",
Saifutdinov R. A.>?, Shesteperov A. A.%, Zaitsev A.S.?
PARASITIC NEMATODES OF RICE IN RUSSIA

Rice growing in Russia has some peculiarities, e.g. cultivation of a sin-
gle crop per year and application of multiannual crop rotation cycles.
Phytoparasitic nematodes have been previously found on rice crops
in Russia: Aphelenchoides besseyi, as well as Hirschmanniella sp., Lon-
gidorus sp., Paratylenchus spp., Paraphelenchus, Aphelenchus, Aphelen-
choides. Nematodes in rice agroecosystems are known to damage crops
by feeding on roots and shoots. However, we do not know how nem-
atodes react to crop rotation and across different soil types. To shed
some light on this issue we performed a field study and collected soil
samples using standard methods in four habitat types: flooded rice
paddies, drained rice fields with upland crops, paddy bunds and sem-
inatural grasslands across three major rice-growing regions of Rus-
sia: Krasnodar, Kalmykia and Primorye. In flooded rice, the relative
abundance of soil nematode feeding groups was significantly modified.
Namely, plant feeders’ density increased. Specifically, there dominated
representatives of Pratylenchus, Ditylenchus, Rotylenchus and Helicoty-
lenchus genera known for high ecological plasticity and low selectivity
of host taxa (both weeds and agricultural crops: wheat, soybeans and
corn). Their density was independent of edaphic parameters (pH, bio-
available nutrients, or litter depth). Simultaneously, increased abun-
dance of plant feeders in Krasnodar and Primorye and their decreased
numbers in Kalmykia reflected phytomass fluctuations across regions
due to aridity of the latter region. We conclude that in Russia the cli-
mate and habitat type, as a proxy of a plant community characteristics,
act as the leading drivers explaining the various plant feeding nema-
tode abundances. This opens ground for developing optimized region-
al strategies for plant protection in temperate rice agroecosystems. The
study was supported by RSF (N 16-14-00096). — 'M.V. Lomonosov
Moscow State University, Moscow, 119991, Russia. E-mail: k002@
yandex.ru; ?A.N. Severtsov Institute of Ecology and Evolution of
RAS, Moscow, 119071, Russia; *Kazan Federal University, Kazan,
420008, Russia; ‘K.I. Skryabin Research Institute of Fundamental
and Applied Parasitology, Moscow, 117218, Russia.
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Byrenxko K. O.', Kopo6ymxkun [I. 1.2, Touranbckmii K. B."2,
Caitdpyraunos P. A>3, Illectenepos A. A.*, 3aiies A.C.?
ITAPASUTUYECKUE HEMATO/IbI
KYJIBTYPBI PUICA B POCCHHA

PucoBopcTBO B Poccun nmeer psif ocobeHHOCTeT, HalIpuMep, BbIpa-
I[VIBaHJE TO/IbKO OfHOTO YPO>Kas B TOJL M1 IPYIMEHEHIe MHOTO/IETHETO
ceBoobOopoTa. PaHee Ha moceBax puca 611 0OHAapYKeHbI puTomapas-
UTMYeCKe HEeMaTOJbl: pUcOoBas JMCTOBass Hemaroma Aphelenchoides
besseyi, a Taxxe Hirschmanniella sp., Longidorus sp., Paratylenchus
spp., Paraphelenchus, Aphelenchus, Aphelenchoides. bito mokasaHo,
YTO HEMATOABI B PUCOBBIX arpO3KOCHCTEMAX MOBPEXIAIOT KY/IbTYPhI
IUTAsACh KOPHAMU 1 IoberamMu pacTeHuil. TeM He MeHee, 0CTaBaoCh
HeM3y4eHHBIM, KaKiuM 00pa3oM HeMAaTOJbl pearupyioT Ha CMEHY CTa-
Anit ceBOOOOPOTa B pasHBIX TUIAX MOYBBL. UTOOBI IPOSICHUTD 3TOT
BOIIPOC, HaMy OBUIO NPOBEZIEHO I0/IeBOe 00CIeToBaHNe U COOpaHbI
II0YBEHHbIe 00pasI[bl B OCHOBHBIX TUIIAX MECTOOOUTAHMII (3anMMThie
PVICOBBIE Y€K, JPEHMPOBAHHBIC YeKV C He3aMBHBIMU KY/IbTYpPaMIL,
Ba/IMKM U KOHTPOJIbHbIE TPABSHUCTBIE COOOIIECTBA) B TPEX OCHOB-
HBIX permoHax pucocesHus: Kpacnopapckom u IlpumopckoM kpasx,
a Tarxoke B Kammbiknu. Ha 3a1uThIX YeKax YMCI€HHOCTb MOYBEHHBIX
HeMaroy OblIa 3HAYMMO OTIMYHON OT APYyrux MecTooburanuit. Oco-
6eHHO pocyIo Ynco HeMarof — purodaros. B yactHOCTH TOMMUHMPO-
Ba/ IpepctaButenu ponos Pratylenchus, Ditylenchus, Rotylenchus
u Helicotylenchus, n3BeCTHBIX CBOEI 9KOIOTMYECKOI ITACTUYHOCTHIO
I HUSKOJI MUIIeBOJ M30MpaTeIbHOCTDIO (COPHbIE TPABbI U KY/IBTYP-
Hble pacTeHNs: IIIeHNI]A, cOA ¥ KyKypysa). VIX 4mcieHHOCTh He 3a-
BuCena oT sfadudeckux 3apakrepuctuk (pH, 6mogocrynusie ¢op-
MBI OVIOT€HHBIX 3JIEMEHTOB, MOIHOCTD NMOACTIIKM). OJHOBPEMEHHO,
4KC/IeHHOCTh (utodaroB 6puta 3Haummo Bbimie B KpacHomapckom
kpae 1 ITpumopbe 1o cpaBHeHuto ¢ Kanmbikumeit, 4T0 00BACHATOCH
CHIDKeHVeM (UTOMAcChl B IOC/IETHEM 13-33 apUIHOCTY K/IMMarTa.
MO>XHO yTBep)X/JaTh, 4YTO KJIMMAT ¥ TUII MECTOOOMUTaHMsI, KaK MH/V-
KaTOp XapaKTepPUCTHK (PUTOIIEHO30B BBHICTYNAIOT BEAYLIVIMY JpaliBe-
paMu IUCIIepCHM YMCIeHHOCTY HeMaTog-puTodaros. IT0 OTKPbIBAET
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IepCIEeKTUBbl ONTUMM3ALNY PEerMOHA/NIbHBIX CTPAaTerMil 3alLUTHI
KY/IbTYPHBIX PaCTeHUI B PUCOBBIX arpoaHAIIadTax yMEPEeHHOTO I10-
sca. ViccnemoBanus nposeneHsl npu duHaHcupoBanum PHO® (rpant
Nel16-14-00096). — 'MOCKOBCKUIT TOCYRapCTBEHHBII YHUBEPCUTET
umenn M.B. JlomonocoBa, MockBa, 119991, Poccus; *MHcTuTyT
npo6nem skomornu u 3onwounu nmenn A.H. CeBepuosa PAH,
MockBa, 119071. Poccusa; *Kasanckmit ¢epmepanbHblil YyHUBep-
cutet, Kasanbp, 420008, Poccus; ‘MlHctuTyT yHIaMeHTaNbHOI
¥ TPUKIAJHON Mapa3sUTONOTUM >KMBOTHBIX ¥ PacTeHUil MMeHU
K. . Ckpabuna, Mocksa, 117218, Poccus.

Claeys M.', Handayani N. D."2, Lestari P.%, Yushin V. V.,
Dikin A.%, Helders J.%, Bert W...
ULTRASTRUCTURE OF UNHATCHED CYST NEMATODES
GLOBODERA ROSTOCHIENSIS AND HETERODERA
SCHACHTII REVEALED BY SELF-PRESSURISED
RAPID FREEZING

Ultrastructural analysis of nematode eggs poses a considerable prob-
lem due to the impermeability of the eggshell. In high pressure freez-
ing, a physical cryo-fixation method, a much faster rate of fixation is
obtained and the eggshell does not form a barrier resulting in superior
preservation of fine structure. Self-Pressurised Rapid Freezing (SPRF),
an alternative low-cost cryo-fixation method, was evaluated based on
an ultrastructural study of the eggshell and the cuticle of the second
stage juveniles of Globodera rostochiensis and Heterodera schachtii in
their unhatched native state. The obtained results are also compared
with conventional (chemical) fixation. This study clearly demonstrates
that SPRF fixation results in a very well-preserved ultrastructure of the
entire, intact egg, from the eggshell to the cell details of developing
embryos and juveniles. Therefore, SPRF fixation is forwarded as a very
accurate, relatively easy-to-use, low-cost and fast technique to study
the ultrastructure of unhatched eggs of nematodes. The method may
be helpful in a variety of nematology studies, including embryology,
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functional morphology based on immunolocalization of cell proteins,
characterization of vector viruses and symbiotic bacteria, nematicide
targets and efficiency. (Support: UGhent TEM-Expertice center, life
sciences; RFBR 17-04-00719). - '"Nematology Research Unit, Depart-
ment of Biology, Ghent University, 9000, Ghent, Belgium; E-mail:
nini.claeys@ugent.be; 2Indonesian Agricultural Quarantine Agen-
cy, Jakarta, 12550, Indonesia; *National Scientific Center of Marine
Biology, FEB RAS, Vladivostok, 6900041, Russia; ‘Laboratory of
Nematology, Wageningen University, 6708, PB Wageningen, The
Netherlands.

Fabiyi O. A." and Olatunji G.A.?
SYNTHESIS AND APPLICATION OF FURFURAL
FROM AGRO-CELLULOSIC WASTE MATERIALS AS CONTROL
OPTION FOR MELOIDOGYNE INCOGNITA ON CARROT
(DAUCUS CAROTA)

Carrot production is a major source of income for small scale farmers
in Nigeria. Recurring pest infestation brings about reduction in carrot
yield. Plant-parasitic nematodes are limiting factors in carrot cultiva-
tion. Significant decrease in carrot production has been attributed to
infestation by plant parasitic nematodes. An economically important
pest in carrot production in Nigeria is the root knot nematode, Meloid-
ogyne incognita. Control methods with synthetic nematicides are laden
with environmental pollution. Several efforts have been made on re-
search into alternative control measures. In view of this, crop residues
(pawpaw stem, sugarcane bagasse and dry plantain leaves) which waste
away after harvest were collected for the production of furfural which
is a non toxic and environmentally friendly nematicide. Extracted fur-
tural was tested on carrot plants infested with M. incognita alongside
a standard synthetic nematicide (carbofuran). Carrot plants were in-
oculated two weeks after emergence with different populations of M.
incognita eggs (0, 500, 1000 and 1500) in a two planting season experi-
ment conducted in the screenhouse. The carrot plants were treated with
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furfural at two weeks after inoculation. The highest dosage of applica-
tion (75 mg) significantly (p<0.05) reduced nematode population with
increase in carrot weight and were free of galls, as against the untreated
carrot plants which had significantly stunted growth, deformation and
galls. Carrot plants inoculated with 1500 eggs of Meloidogyne incognita
and treated with 75mg of furfural had robust vegetative growth. The
application of furfural will go a long way in combating nematode pest
of carrots without environmental pollution issues. — 'Department of
Crop Protection, Faculty of Agriculture, University of Ilorin, Ilorin,
Nigeria. E-mail: fabiyitoyinike@hotmail.com; *Industrial Chemis-
try Department, Faculty of Physical Sciences, University of Ilorin,
Ilorin, Nigeria.

Hosseinikhah Choshali A.!, Rezaee S.}, Jamali S.%,
Zamanizadeh H.R.'and Rejali E.?
INVESTIGATION OF PEROXIDASE AND POLYPHENOL
OXIDASE ENZYMES QUANTITATIVE CHANGES
IN SENSITIVE AND TOLERANT CUCUMBER TO ROOT
KNOT NEMATODE, DUE TO MYCORRHIZAL FUNGUS

The aim of this study was to compare the effect of Funneliformis mos-
seae mycorrhizal fungus on the activity of defense enzymes produced
by Meloidogyne incognita attack on roots of tolerant and sensitive cu-
cumber cultivars. For this purpose, an experiment was conducted in a
greenhouse with four treatments and four replications in a completely
randomized design (split time design). First, cacumber seedlings were
planted in sterile soil. Mycorrhizal treatments were added to 75 grams
inoculum per kilogram soil. 45 days after E mosseae inoculation, 1500
J2 were added per each kilogram soil. The quantitative activity of per-
oxidase and polyphenol oxidase enzymes in the second, fourth, sixth
and eighth days after inoculation was measured. The results showed
that the activity of the enzymes in plants inoculated with the nema-
tode increased in comparison with the control plant. In the plants in-
oculated with AMF alone, the average activity of enzymes in different
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days of measurement was higher than in the control and the nematode
treatment. In both cultivars, the activity of these enzymes increased
significantly in the nematode with mycorrhizal fungus treatment. To-
tally, the activity of peroxidase and polyphenol oxidase enzymes in
the tolerant cultivar was significantly higher than in the sensitive one
in the same treatments and days of measurement, which can be relat-
ed to the role of these enzymes in increasing tolerance to the nema-
tode. The effect of mycorrhizal fungus on increasing the amount of
defense enzymes in the treatments is considered as another result of
this research. - 'Department of Plant Protection, Faculty of Agricul-
tural Sciences and Food Industries, Science and Research Branch,
Islamic Azad University, Tehran, Iran; *Plant Protection Depart-
ment, Faculty of Agricultural Sciences, University of Guilan, Rasht,
Iran; 3Soil and Water Research Institute, Tehran, Iran. E-mail:
saghi_hkh@yahoo.co.uk

Ieshko E.P., Nikonorova I. A., Bugmyrin S. V.
POPULATION PARAMETERS OF PARASITIC COMMUNITIES:
SPECIES RICHNESS AND RELATIVE ABUNDANCE
OF NEMATODES IN COMMON SHREW
(SOREX ARANEUS LINNAEUS, 1758)

This paper analyzes the population parameters of parasitic commu-
nities (species richness, prevalence, abundance mean and variance)
using data from long-term monitoring of the nematode fauna in com-
mon shrew Sorex araneus Linnaeus, 1758 in the middle taiga of Karel-
ia. Studies have shown that the nematode fauna in S. araneus is repre-
sented by 13 species of 6 families — Capillariidae (4), Soboliphymatidae
(1), Strongyloididae (1), Heligmosomidae (4), Angiostrongylidae (1),
and Ascarididae (2). The species richness of nematode communities
in shrews varied among years from 9 to 12 species. The most com-
mon parasites occurring at high prevalences throughout the study pe-
riod were three nematode species with a direct life cycle: Parastron-
gyloides winchesi, Longistriata codrus, and L. didas. The nematodes
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Stefanskostrongylus soricis, Porrocaecum sp, and L. depressa demon-
strated low prevalences, and were missing in some years. The species
accumulation curve is modeled by power regression equation, and
portrays the among-year variations of the richness and diversity of
nematode infracommunities. The relationship between the variance
and mean abundance of nematodes was reliably modeled by power
equation. The minor among-year variations of regression equation co-
efficients point to a population-level stability of host-parasite relation-
ships for all of the most common nematode species. The dependence
of prevalence on mean abundance in the nematode fauna is reliably
described by power regression equation, and there was little variation
of the equation’s coefficients among years. The study was financed
from the federal budget through state order to KarRC RAS (Ne0218-
2019-0075). - Institute of Biology, Karelian Research Centre of RAS,
Petrozavodsk, 185910, Russia. E-mail: ieshko@krc.karelia.ru

Nemxo E.II., Hukonoposa I1. A., byrmeipus C. B.
IHOIIY/IAIOMOHHDBIE IIAPAMETPDI ITAPA3UTAPHbBIX
COOBHIECTB: BUTOBOE BOTATCTBO
N OTHOCUTEIDBHAA YMCITEHHOCTDb HEMATO/I
OBBIKHOBEHHO1 BYPO3YBKU
(SOREX ARANEUS LINNAEUS, 1758)

B pabore, ncnonb3ys faHHbIe MHOTOJIETHETO MOHUTOPMHIA (ayHbI
HeMaTof, 0OBIKHOBEHHOI Oyposybkm Sorex araneus Linnaeus, 1758
B YCIOBUAX CpeJHETaeXXHON IoA30Hbl Kapemmu, anHamusupyorcs
HONY/LLVOHHbIe ITapaMeTpbl MapasUTapHBIX COOOIIECTB MO BUJO-
BOMY OOraTCTBY, BCTPEYaeMOCTV, 3HAYEHMSIM CpelHell U ANCIep-
cun unciaeHHocTH. Ilo pesympraTaM McCefoBaHMs ITOKAa3aHO, 4TO
(bayHa HeMarof S. araneus MpefcTaBlIeHa 13 BugaMy, OTHOCALINXCA
K 6 cemeiictBaMm — Capillariidae (4), Soboliphymatidae (1), Strongy-
loididae (1), Heligmosomidae (4), Angiostrongylidae (1) u Ascar-
ididae (2). BupmoBoe 6orarcTBO coobuiecTB HeMmaron Oypo3yOku
B pas/jMYHble TOfbl BapbypoBano oT 9 po 12 Bupos. K maccoBbiM
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IapasyuTaM, OTMEYAIOLIVMCS B T€4eHIEe BCETrO pacCMaTPUBAEMOro Iie-
profa ¢ BBICOKMMH TTOKA3aTe/sIMI 3aPayKEHHOCTM, C/IEyeT OTHECTH
TPU BUJA HEMATOJ C IPAMBIM LVIKIOM pasBuTus: Parastrongyloides
winchesi, Longistriata codrus n L. didas. Hemaronp! Stefanskostron-
gylus soricis, Porrocaecum sp, L. depressa viMeny HU3Kye IOKa3aTenn
3apaXEHHOCTV M BCTpeva/nuch He KaXpablil rox. Kpusas Hakorre-
HUSI BUJIOBOTO OOraTCcTBa MOZENUPYETCs ypaBHEHNMEM CTeleHHOI
perpeccum M XapakTepyusyeT MeXIOJOBble 0COOEHHOCTM 6orarcTsa
U pasHoobOpasus mHppacoobiecTs HemaTofodayHbl. OTHOIIEHMS
IUCIIEPCUM M CPefHell YMCIeHHOCTY HeMaTof HOCTOBEPHO MOJEIN-
POBA/IMCh CTENeHHbIM ypaBHeHueM. He3HauuTe/bHbIe MEXTOHOBBIE
pasmuuns K03 PUIMEeHTOB ypaBHEHUI perpeccit CBULETENbCTBYIOT
O IONY/IAIMOHHOM YCTOMYMBOCTHI ITAPa3UTO-XO3AVMHHBIX OTHOLIEH I
JUIsL BCEX MacCCOBBIX BUJIOB HEMATOA. 3aBUCHMOCTb BCTPEYAEMOCTH
OT CpefHell YMCIeHHOCTM (payHbl HEMAaToJ JOCTOBEPHO OINCHIBA-
eTCs1 ypaBHEHVEM CTEIIEHHON perpeccui, U B pas3iyHble TORBI pac-
CMaTpuBaeMoro Imepruopga KoabGuiMeHTbl ypaBHEHUII He MMenn
BBIpOKEHHBIX OoT/mMuuii. PuHaHCOBOe obecredeHye MCCIefoBaHMIT
OCYIIeCTB/ISIIOCh U3 CPeAcTB ¢efepaabHOro OI0IKeTa Ha BBIIOTHE-
Hue rocypapctBeHHoro 3aganus KapHIL PAH (Ne0218-2019-0075) -
Vb KapHII PAH, Ilerposasopck, 185910, Poccus.

Khusainov R. V.
ON THE MORPHOLOGY OF GENUS SEINURA NEMATODES
(APHELENCHINA: APHELENCHOIDIDAE)

The variability of 8 morphological and 23 morphometric perameters
was studied in 3-4 populations of each Seinura demani, S. diversa, S. ol-
iveirae, S. oxura, and in one population of each S. tenuicaudata and
S. variobulbosa. The nematodes were collected from different regions
of European Russia in 2012-2015. Measurements were taken under
63-fold water lens. The height and width of the cephalic region, shape
and length of the stylet, length and width of the medial bulb, number
of oocytes in the germinal zone, shape and size of the spicule were the



13t INTERNATIONAL NEMATOLOGICAL SYMPOSIUM,
24 29 July - 4 August, 2019, Petrozavodsk, Russia

most constant characters. The characters with a small range of varia-

« o

tion were the body habitus, “c” ratio, shape and position of the medial
bulb, post-vulval sac size. The most variable were the body length, “a”,
“b”, “c” and “V” ratios, distance to the hemizonid, oesophageal glands
length, genital brunches length, vulva-anus distance, shape and length
of the tail. Ths listing for males includes also the distance between
supplements and mucro length. The structure of the oesophagus was
similar in closely related species, and of little use in diagnosis. The po-
sition of the excretory pore varied only slightly for most specimens,
but was different from the typical in some individuals. The lateral field
was indiscernible in most specimens of all seinurid species. Genital
brunch length was age-dependent. Intra-population and intra-species
variability in the length of body and tail were detected for S. demani,
S. diversa, S. oxura and S. tenuicaudata (more than a quarter). The dif-
ference in body length for S. variobulbosa and S. oliveirae species was
small (less than a quarter of body length) both within and among pop-
ulations. Males were fewer than females in the populations. Differenti-
ation into larval age group was problematic due to poorly visible stylet
and anus. - A.N. Severtsov Institute of Ecology and Evolution of
RAS, Moscow, 119071, Russia. E-mail: ren.khusainov@gmail.com.

Xycaunos P. B.
K MOP®OJ/IOITN HEMATOJ POJA SEINURA
(APHELENCHINA: APHELENCHOIDIDAE)

V3yuyanu BapmabenpHOCTh 8 Mopdonornyeckux u 23 mopdomerpu-
YeCKMX MPU3HAKOB Y 3-4 pas3/MyHbIX HOMY/ALNIL I/ BULOB Seinura
demani, S. diversa, S. oliveirae, S. oxura v I0 OZHOV NOMY/IALNN IS
BupioB S. tenuicaudata n S. variobulbosa. Hemaromst 6pi coOpaHbI
B 2012-2015 IT. Ha TEPPUTOPUY Pa3INIHBIX CyOBEKTOB EBporerickoit
yacty Poccun. Vismepenus npoBoguin C MCIIO/Ib30BaHMeM 63-KpaTHO-
ro BOf{HOTO 00'bekTUBa. Hanbornee mocTosSHHBIMY IPU3HAKAMH Y BCEX
JVICCTIE[lyeMbIX BUJIOB SIB/ISIOTCS LIMPYMHA U BBICOTA TOJIOBHON KaIICy-
Jbl, IIVMHA U (opMa CTUIeTa, JJIMHA Y IIMPUHA METaKOPIAJIbHOTO
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OynbOyca, YMCI0 OOLMTOB B TepMEHATUBHOI 30He, JyiMHa U Gpopma
cruKy1. BapnabenbHbIMU B Ipefiesiax HeOOBIIOrO AanasoHa Obm
rabuTyC Tema, MHAEKC «C», popMa ¥ MOTOXKeH)e MeTaKOPIaJIbHOTO
OynbOyca, pasMep MocTByIbBapHOro Menika. Hambonee Bapuabennb-
HBIMM ITapaMeTpaMy ObUIM: [JIMHA Te/la, IOKa3aTelu VHIEKCOB «a»,
«b», «c» M «V», paccTosiHME [O TeMU3OHMAQ, J/IVMHA MUIIEBOJHBIX
Kerles, IVHA MONOBBIX CUCTEM, paccTosgHMe «V-A», popmMa u [yimHa
XBOCTa. J[/Is1 caMIIOB 3TO TaKXKe J/IMHA MYKPO M PacCTOSTHVE MeX-
ny cymmteMentamu. CTpoeHue NMUIEBOfA CXOXKe Y OMM3KMX BULOB
¥l MaJIOIPUMEHNMO B AyiarHocTuke. [TomoxeHne SKCKpeTOPHOI ITOPLI
y 60nmbpIIMHCTBa 0c06€eil HaXOAWIOCh B Mpefiesiax OM3KIX 3HaYeHMIT,
HO y HEKOTOPbIX 3K3eMIUISIPOB OT/INYANIOCh OT TUIIMYIHOrO0. bokoBoe
1071e y 60IBIIMHCTBA 0cO0el BceX BUIOB He ITpocMaTpuBaetcs. -
Ha PENpOAYKTMBHON CUCTEMBl 3aBUCe/Ia OT Bo3pacTa ocobu. Buy-
TPUIONY/IALMOHHASA U BHYTPUBUIOBAsA Bapyiabe/IbHOCTD JIMHBI TejIa
1 XBOCTa OTMedeHa 1A S. demani, S. diversa, S. oxura u S. tenuicauda-
ta (6bonee yetBepTn). Y BupoB S. variobulbosa u S. oliveirae pasmndns
B JyIMHe Te/la ObUIM HeBeNMUKY (MeHee YeTBepTY I/IVHBI Teja), KaK Ha
BHYTPUIIONY/IALIMIOHHOM YPOBHE, TaK ¥ MEXAY Pas/INYHbIMU IIOIY-
manyaMuy. CaMIbl B IOIY/IAIVIAX BCera ObII MeHbIIe caMoK. J3-3a
IUIOXOVI Pa3/IMYMMOCTY CTUIETA M aHyca Y IMYMHOK MX Juddepen-
IMaLys 110 BO3pacTaM 3aTpyAHeHa. — VIHCTUTYT npo6i1eM sKomornu
u 3pomonun M. A. H. CesepuioBa PAH, Mocksa, 119071, Poccus.

Kudrin A. A., Konakova T.N., Taskaeva A. A.
and Kolesnikova A. A.

EFFECT OF MICROCLIMATIC CONDITIONS
ON NEMATODES IN THE TUNDRA SOILS
OF THE EUROPEAN NORTHEAST OF RUSSIA
(TRASPLANTATION EXPERIMENT)

Arctic and Subarctic regions are experiencing rapid climate change
with consequences for terrestrial ecosystems. Soil invertebrates of such
regions are well adapted to variation in climatic conditions, and it has
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therefore been suggested that climate changes may not have a substan-
tial direct impact on these organisms. There is however mounting ev-
idence that climate change can affect soil invertebrate communities.
We conducted a soil transplantation experiment with the aim of as-
sessing the effects of climate change on soil nematodes in the tundra.
For the experiment, were selected two plots significantly different in
microclimatic conditions (a ‘cold’ and a ‘warmy’ plot). The average soil
temperature difference between the plots was 5 °C. The experiment
involved two cases. In the first case, the soil blocks were transplant-
ed from the ‘cold’ to the ‘warm’ plot. In the second case — from the
‘warm’ to the ‘cold’ plot. Before transplantation, soil blocks were placed
in plastic boxes. Soil blocks placed in plastic boxes but not transplanted
were used as the control. After 2 years, the blocks were collected. After
the transplantation to unfavorable conditions (from ‘warm’ to ‘cold’),
the nematode abundance decreased compared to the ‘warm’ plot, in-
dicating the importance of the temperature in determining the status
of nematode communities in the tundra. However, after soil transplan-
tation to more favorable conditions (from ‘cold’ to ‘warm’), nematode
abundance did not change compared to the ‘cold’ plot. This may indi-
cate the existence of factors that are more important than the tempera-
ture in limiting nematode communities in the tundra. (Support: State
order - AAAA-A17-117112850235-2). - Institute of Biology Komi SC
UB RAS, Syktyvkar, 167982, Russia. E-mail: kudrin@ib.komisc.ru

Lebedeva D. 1., Yakovleva G. A.
NEMATODES OF RARE BIRDS SPECIES IN KARELIA

The Great Cormorant (Phalacrocorax carbo), the Lesser Black-backed
Gull (Larus fuscus) and the Gray Heron (Ardeacinerea) are rare spe-
cies of birds in Karelia. Therefore, any information about their biology;,
including parasites, is very important. First data on the parasitic nem-
atodes of these birds were obtained. Birds were collected in August —
September 2015 on the south-eastern coast of Lake Ladoga and the
Lake Pertozero: Phalacrocorax carbo (n=1), Larus fuscus (n=2), Ardea
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cinerea (n=1). Totally, 4 species of nematodes were identified. The nem-
atode Contracaecum rudolphii was found in the stomach of the Great
Cormorant. The nematode Eucoleus contortus was found in the esoph-
agus and stomach of L. fuscus from both studied sites. Cosmocephalus
aduncus parasitized only in the stomach of gull from Lake Pertozero.
The parasite Porrocaecum ardea was found in the esophagus and duo-
denum of the Gray Heron. All nematodes of the Great Cormorant, the
Lesser Black-backed Gull and the Gray Heron identified in our study
are typical parasites of these bird species, as well as widespread in the
Palearctic region. Three of the detected species use fish as their inter-
mediate hosts. The nematode E. contortus is the only species in our
samples which has a direct life cycle, as it is a geohelminth (The study
was carried out under state order Ne0218-2019-0075). — Institute of
Biology, Karelian Research Centre of RAS, Petrozavodsk, 185910,
Russia. E-mail: daryal78@gmail.com.

Jle6enena [I.J1., SIxoBnena I.A.
HEMATO/IbI PEJKVX BUIOB IITUI] KAPETNN

Bonbmoit 6aknan (Phalacrocorax carbo), ximyma (Larus fuscus) n ce-
pas uanns (Ardeacinerea) — pemkue BUAbl ITUL Ha Tepputopun Ka-
permu. IlosToMy mo6ble CBefileHMs IO UX OMOJIOTVM, B TOM YICIIe
¥ 0 ITApasUTax, aKTyajbHbl. HaMy Io/rydeHs! epBble, XOTh ¥ HEMHO-
TOYVIC/ICHHDIE, TaHHbIe O HEMATO/aX, HapasUTUPYIOMINX Y STUX IITHIL
B Kapemuu. beumn nccneposans! 4 ok3. ntui: Phalacrocorax carbo -
1 9K3., Larus fuscus— 2 3k3., Ardea cinerea — 1 3k3., COOpaHHBbIE B aB-
rycre-ceHTs10pe 2015 I. Ha I0r0-BOCTOYHOM I0Oepexxbe JIagosKCKOoro
o3epa u 03. [leprosepo. Bcero BeisiBeHo 4 Buja Hemaron. Y 60/b-
moro 0akjaHa B XKe/lyKe OTMedeHbl HeMaTonbl 1 Buna — Contracae-
cum rudolphii. Knyma nccnefoBaHa Ha ABYX BOJOEMax II0 OZHOMY
9K3eMIULApPY. Y [IBYyX 0oco0ell B IMIIEBOAE Y >KeIy[AKe OTMEeYeH B
Eucoleus contortus, a Bug Cosmocephalus aduncus — TOIbKO B >KelyKe
y Ky Ha 03. [leprosepo. ¥ cepoit nannmm B nuiieBope n 12-nepcr-
HOJI KUILKe HalgeH Bup Porrocaecum ardea. BoiaBieHHble B HallleM
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VICCTIelOBAaHMI HEeMATo/bl 0O/bIIOro OakaaHa, KAyIIN U Cepoil Ljal-
M — TUNNYHBIE T€IbMUHTBI 3TUX BUJOB ITUL], LINPOKO paclpo-
cTpaHeHHble B Ilaymeapkrtuke. Tpu BuAa OTMEYEHHBIX I1apa3UTOB
pasBUBAIOTCA 4Yepe3 pbIOy, TonbKo Bup E. contortus umeeT mpsMoi
VKT Pa3BUTHS, SIB/ISACH reorebMuHTOM (PuHAHCOBas MOAIEPXKKa:
cpencTBa efiepanbHOTrO OI0/KeTa Ha BBIIIOJTHEHNE FOCY/JapCTBEHHOTO
sajanua KapHII PAH Ne0218-2019-0075). - b KapHII PAH,
Ilerpo3aBopck, 185910, Poccus.

Lee D.W.}, Okki M. A.}, Na H.B.!, Ahn H.},
Kim H.!, Choi L.}, Choi Y.? and Lee K.}
EFFICACY OF SOME NEMATICIDAL COMPOUNDS
AGAINST TURFGRASS PARASITIC NEMATODES

Plant parasitic nematodes are one of the major causes of damage on turf-
grass. This study was conducted to test the effect of several nematicidal
compounds (Abamectin 1.68% SC, Fluazaindolizine 20% SC, Fluopyram
40% SC, Fosthiazata 30% SL, Imicyafos 30% SL, Burkholderia rinojensis,
neem extract, and hydrogen peroxide 5%) in laboratory and field con-
ditions for the control of turfgrass parasitic nematodes. The nematicidal
activity against nematodes isolated from Kentucky bluegrass tee (mixed
population of Paratrichodorus, Helicotylenchus, Longidorus, and Me-
socriconema) was highest in hydrogen peroxide treatment. Fluopyram
and Fosthiazata treatments equally showed higher efficacies compared
to Imicyafos 30% SL, Burkholderia rinojensis, and neem extract com-
pounds. Similar effects were observed when tested on a mixed popula-
tion of parasitic nematodes (Helicotylenchus and Paratylenchus) isolated
from creeping bentgrass green soils. On the other hand, Fluopyram and
Imicyafos showed the highest control effect under field experiments con-
ducted on Kentucky bluegrass tee plot in golf course. - 'Department of
Ecological Science, Kyungpook National University, Sangju, Republic
of Korea; School of Ecology and Environmental System, Kyungpook
National University, Sangju, 37224, Republic of Korea; *Forest Bio-
materials Research Center, National Institute of Forest Science, Jinju,
52817, Republic of Korea.
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Lee D.W.}, Park J.]J.2 and Choi Y.}?
SADIE (SPATIAL ANALYSIS BY DISTANCE INDICES)
OF SOYBEAN CYST NEMATODE, HETERODERA
GLYCINES AND H. SOJAE IN SOYBEAN FIELD

Soybean cyst nematode, Heterodera glycine and H. sojae are insects
commonly found in Korean soybean fields. This study was conducted
to investigate the spatial distribution characteristics of two nematodes
in soybean fields. The application of geostatistics, variogram model
analysis, could minimize the amount of sampling as it can interpret
the spatial structure and predict the directional anisotropy of data.
Data were collected from two fields highly infected by soybean cyst
nematode, and investigated by spatial analysis using aggregation indices,
spatial pattern analysis by red-blue plats and SADIE spatial association
analysis. - "Department of Ecological Science, Kyungpook National
University, Sangju, Republic of Korea. E-mail: whitegrub@knu.ac.kr;
*Department of Plant Medicine, Inst. of Agric. & Life Sci. Gyeongsang
National University, Jinju, Republic of Korea; *School of Ecology and
Environmental System, Kyungpook National University, Sangju,
37224, Republic of Korea.

Mahmoudi N., Naserzadeh Y. and Pakina E.
DISCOVERY OF POTATO TUBER NEMATODE
(DITYLENCHUS DESTRUCTOR)

IN THE MOSCOW REGION

Potato tuber nematode (Ditylenchus destructor) attacks almost exclu-
sively the subterranean parts of plants (e.g. tubers, rhizomes, and stem-
like underground parts). This nematode is listed as a quarantine pest in
many countries. In this study, Ditylenchus destructor was derived from
tubers of different potato varieties in the Moscow Region: the mor-
phology and morphometric measurements of D. destructor were in
agreement with Hooper (1973), and supported by the diagnosis of the
PCR-ITS-RFLP profiles with two restriction enzymes for identification
of the species. Sequences of ITS rRNA and D. destructor genes were
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used to develop a phylogenetic relationship of the studied populations
and revealed similarity to those of all previously sequenced popula-
tions of this species. ITS rRNA sequences were amplified by PCR assay
with species-specific primers for rapid and reliable identification. Due
to the simplicity, efficiency, flexibility, and accuracy of the method, it
can be recommended to other researchers. - Department of Agro-
Biotechnology, Institute of Agriculture, RUDN University, Moscow,
Russia. Email: niloofarmahmoodi@ymail.com

Mahmoudi N., Naserzadeh Y. and Pakina E.
INHIBITION EFFECT OF SCROPHULARIA STRIATA,
SALVIA VIRIDIS AND THYMUS VULGARIS
ESSENTIAL OIL IN CONTROL
OF DITYLENCHUS DESTRUCTOR NEMATODE

Ditylenchus destructor is one of the most important plant parasitic
nematodes that reduce the yield of economic plants worldwide. An
increasing use of chemical compounds is a concern for specialists in
environmental and nutritional sciences, so the use of natural substanc-
es to control pests and plant diseases is a priority. In this study, the
effect of essential oils of local medicinal plants Scrophularia stria, Sal-
via viridis and Thymus vulgaris was determined in the control of the
Ditylenchus destructor nematode. The essential oils were prepared by
water distillation. The percentage of larval mortality after 24 hours and
the percentage of nematode eggs hatching after 7 days of exposure to
essential oils were calculated. Six concentrations of each of the essen-
tial oils were tested in six replications. The results showed that the in-
hibitory effect on egg hatching and the mortality of second stage larvae
were directly related to the concentration of essential oils. Essential
oils of Scrophularia striata at 750 ppm and 1830 ppm concentrations
were more effective against second stage larvae and eggs than other
essential oils. The inhibition of egg hatching due to the essential oils of
Scrophularia striata, Salvia viridis and Thymus vulgaris was 98/3, 95/5,
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91/2, respectively, and the mortality rate of second stage larvae was
98/5, 74/3, 67/5, respectively. The results showed Scrophularia striata
essential oil to have the highest potential for the control of the Dity-
lenchus destructor nematode. — Department of AgroBiotechnology,
Institute of Agriculture, RUDN University, Moscow, Russia. Email:
niloofarmahmoodi@ymail.com

Malysheva S. V., Efeikin B. D.
STUDY OF MICROEVOLUTIONARY
PROCESSES IN PARASITIC NEMATODES
FROM MILLIPEDES
OF WESTERN CAUCASUS

The millipede Pachyiulus krivolutskyi Golovatch, 1977 (Diplopoda:
Julidae) is an endemic species often found in the Western Caucasus.
It was found that only one species of nematodes belonging to the genus
Severianoia (Schwenk, 1926) Travassos 1929 (Nematoda: Thelastoma-
toidea) parasitizes in millipedes, which makes it an attractive object
for studying evolutionary processes. A comparative analysis showed
that the nematode populations were represented mainly by females,
adult males were found only at one collection point (Gruzinka River).
Morphological analysis of juveniles revealed the presence of three size
groups corresponding to the second, third and fourth juvenile stag-
es. All studied juveniles were identified as females. DNA sequences
(COI and ITS) were obtained for nematodes from five geographical
points: Lake Ritsa, Zolotoi Creek, Suk River, Gruzinka River and near
Thessaloniki. The ITS sequences from the different samples differed
in 4-6 nucleotides (alignment length 900 np), while the maximum
difference for COI sequences reached 35-37 nucleotides (alignment
length 550 np). Analysis of COI sequences shows that the studied spec-
imens fall into two groups, the average difference between them being
21-37 np. The data obtained correlate with the location of nematodes —
individuals from closer ranges have fewer nucleotide differences than
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individuals found on opposite sides of the Caucasus Mountains. The
research was supported by grant 18-04-00256a from the RFBR and
the “Bioresources” research program of RAS. - A.N. Severtsov In-
stitute of Ecology and Evolution of RAS, Moscow, Russia. E-mail:
malysheva24@gmail.com

Mansimesa C. B., Edeitkun B. [I.
MN3YYEHUE MUKPO3BOJ/IIOIIMOHHBIX ITPOITECCOB
VITAPASUTUYECKNX HEMATOIO MHOTOHOKEK
3AITAJTJHOI'O KABKA3A

Mmuoronoxxu Pachyiulus krivolutskyi Golovatch, 1977 (Diplopo-
da: Julidae) sBnAIOTCA 9HAEMUYHBIM BUIOM, YaCTO BCTPEYAIOIVIMCS
B 3amaziHoil yacTu KaBkasckoro xpe6ra. B Xome MHOroumcieHHbIX
BCKPBITHII OBLIO YCTAHOBJIEHO, YTO B MHOTOHOYKKAaX 00U TaeT OfVIH BUJL
HeMmarof; pona Severianoia (Schwenk, 1926) Travassos 1929 (Nemato-
da: Thelastomatoidea), uTo fiemaeT ero mpuBIeKaTebHBIM 0OBEKTOM
IS M3Y4eHMS 9BOJIOLMOHHBIX IporeccoB. CpaBHNUTE/IbHBII aHAIN3
IIOKa3aJjl, 94TO IIoIy/IAnNN HEMATO[ IIpeaCcTaB/I€Hbl B OCHOBHOM CaM-
KaMJ, B3pOC/Ible CaMIIbl ObIIV OTMEUYeHbI TOJIBKO B OfJHOI TOYKe cOopa
(pexa Ipysunka). Mopdonornyecknit aHaan3 JININHOYHBIX 0CO6ei
BBIABMJI HA/IM4NE TPeX pa3MepPHBIX TPYIII, COOTBETCTBYOIINX TNYNH-
KaM BTOpOIf, TpeTbell U YeTBepToil cTafuu. Bce maydennsle ocobu
IPeACTaB/IAIT COOO0IT IMYNMHOK caMOK. DbV IIO/Ty4eHB! OC/IefoBa-
tenbHOCTY [JHK (ren COI n ITS y4acTok) /11 HeMaTof U3 IATY T'eo-
rpaduuecknx Touek: 03. Pura, 3onotoit pyuers, p. Ciok, p. [pysnnka
u 613 CamoHmk. AHanm3 mokasas, 4yTo y4actok ITS y uccmenyembix
HeMaTof; 00/1afIaeT JOCTAaTOYHO BBICOKOJ KOHCEPBATUBHOCTHIO. [Tomy-
YeHHbIe ITOC/IeJOBAaTe/IbHOCTI OT HEMATOf U3 pasHbIX Ipo6 oTInya-
nuch Ha 4-6 HYKIeOTUOB Ipu yiuHe BbipaBHMBaHuA 900 HII, B TO
BpeMsA KaK MaKCUMMajibHOe oTin4due s nocnefoBarenbHocTeit COI
mocTurano 35-37 HyK/I€OTUHOB NPY JIVHE BHIPABHMBAHMNA MOPATKA
550 Hn. AHanus nocnegosaTenbHocTeir COI mokasas, 4To M3ydeH-
Hble HaMJi TIPOOBI Ae/ISATCS Ha JIBe TPYIIIBL, CPefiHee OTINYIE MEeXY
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KOTOpbIMU cocTaBnsAeT 21-37 ui. IlonydyeHHble JaHHDBIE KOPPETUPYIOT
C MeCTOHAXOX/IeHleM HeMaTofi — 0cobu u3 6ornee OIM3KMX apeanos
VIMEIOT MEHbIlle HYK/ICOTVJHBIX Pas3/Inuuii, 4eM 0coOy, HalifjleHHbIe
10 pasHble cTOpoHbl KaBkasckoro xpe6Ta. VccinenoBaHus BbIIIOTHE-
HbI Ipy o ep>kKke rpanTa POOI Ne18-04-00256a, a TakKe MCCneno-
BaTe/bcKoit mporpammel PAH «buopecypcer». - IHCTUTYT po6mem
sxonorun u spomonum uM. A. H. Cesepiiopa PAH, MockBa, Poccus.

Matveeva E. M., Bespyatova L. A.", Bugmyrin S. V.},
Sushchuk A. A.', Seiml-Buhinger V. V.!, Pavlova T. V.2,
Martjanov R.S.?% Protasov Yu. G.?
ENVIRONMENTAL MONITORING OF MUSEUM-RESERVE
«KIZHI»: CONTRIBUTION OF LABORATORY
FOR ANIMAL AND PLANT PARASITOLOGY
OF THE IB KarRC RAS TO RESEARCH OF NEMATODES
AND OTHER ECDYSOZOA IN KIZHI SKERRIES

For more than 25 years, the Laboratory of Animal and Plant Parasitol-
ogy of the IB KarRC RAS has been cooperating with the Kizhi Open
Air Museum-Reserve in line with the Programme of monitoring stud-
ies of the natural environment of the museum-reserve. Environmental
monitoring is focused on two main thematic areas: the study of soil
infestation by a dangerous pest of potatoes — the potato cyst nematode
(PCN) Globodera rostochiensis Woll., and monitoring of ticks Ixodes
persulcatus and I. ricinus on islands of the Kizhi archipelago. Research
on the soil nematode fauna of forest and meadow communities, as well
as agrocenoses of the Kizhi skerries has been conducted since 1994, al-
lowing the assessment of the state of soil ecosystems using nematodes
as bioindicators. In 2006, a survey of potato fields revealed a high level
of infection with PCN (38-247 cysts/100 g of soil). After 10 years, the
degree of soil infection decreased (4-49 cysts/100 g of soil, on average)
due to the use of methods for regulating the nematode populations
(resistant cultivars, crop rotation, fallow, etc.). However, new foci of
globoderosis were found in fields that used to be free of the infection,



13t INTERNATIONAL NEMATOLOGICAL SYMPOSIUM,
34 29 July - 4 August, 2019, Petrozavodsk, Russia

therefore research is needed to reveal the dynamics of the changes in
PCN population densities. Ixodid ticks are highly specialized ectopar-
asites and carriers of various dangerous infections. Detailed informa-
tion about potentially dangerous territories is required for the estab-
lishment of nature trails and tourism development in Kizhi skerries.
The species composition and the relative numbers of ixodid ticks on
islands of the archipelago were determined. The acaricide treatment
carried out along tourist routes in the open air museum was recog-
nized to be effective against ticks. Studies of the natural environment
by parasitologists and staft of the Kizhi museum are an example of
mutually beneficial cooperation for scientific, cultural, educational
and exhibition activities of the museum in assessing the parasitolog-
ical situation and state of natural ecosystems. The study was carried
out under state order (N0218-2019-0075) and partially supported by
the DIAS project. — 'Institute of Biology, Karelian Research Center
of RAS, Petrozavodsk, 185910, Russia. E-mail: matveeva@krc.kare-
lia.ru; 2Museum-Reserve «Kizhi», Petrozavodsk, 185035, Russia.
E-mail: martjanov@kizhi.karelia.ru

MarseeBa E. M., becniaroBa JI. A.', Byrmeipun C.B.},
Cymyk A. A.', 3aitmnb-Byxunrep B. B.!, [TaBnosa T. B.%,
Maptpanos P. C.%, IIporacos 10.I.?
MOHUTOPVHIOBBIE NCCIIENOBAHMA
MY3EA-3AITIOBETHUNKA «KVXW»: BKIIALL TABOPATOPUN
IMTAPA3SUTOJIOTUM JKUBOTHBIX I PACTEHUN
b KAPHII PAH B I3YYEHUE HEMATO]],

M IPYTUX ECDYSOZOA PAMOHA KVIKCKUX IITXEP

Bonee 25 net maboparopusi MapasuTONIOTUYU >KMBOTHBIX U PAaCTEHUI
Vb KapHII PAH corpymunyaer ¢ myseeM-3anoBegHukom «Kiokm»
B coOTBeTCTBUM C IIporpamMmoit nmposefieHMA MHOTOJETHUX MOHM-
TOPVHTOBBIX MCC/IEIOBAHNI IPUMPOLHON CPEMibl My3€es-3allOBESHMKA.
OKOMOHUTOPUHT IPOBOAMUTCA IO JBYM OCHOBHBIM HaIlpaB/I€HMAM:
U3y4eHMe 3apaXeHHOCT) IIOYB OITACHBIM BpeluTeneM KapTogemns —
kaprodenbHoil uycToobpasymomeit Hemaropoit (KIJH) Globodera
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rostochiensis Woll. 11 o1leHKa 4MC/IEHHOCTY UKCOMOBBIX Kieweit Ixodes
persulcatus n . ricinus Ha ocTpoBax Kmxckoro apxumnenara. Vccneno-
BaHMs (ayHbl TOYBEHHBIX HEMATO/] JIECHBIX U JIYTOBBIX OMOIIEHO30B,
a TaK>Ke arpoleHo30B paitoHa Kipkckux mxep BepyTca ¢ 1994 1., u no-
3BOJIAIOT OLIEHMBATh COCTOsIHME TIOYBEHHBIX 9KOCUCTEM C MCIIO/Ib30-
BaHMeM HeMatof| Kak 6ronHankaropos. B 2006 . o6cnenoBanme Kap-
TO(Ee/IbHBIX II0JIelT BBISABIIO BBICOKIIT YPOBEHb 3apa)KEHHOCTH IIOYB
KIIH (ot 38 no 247 umct/100 noussr). Yepes 10 et creneHb nHGUIM-
POBaHHOCTH MOYBBI CHU3MIACH (OT 4 10 49 1mct/100 T OYBBI, B Cpefi-
HeM) BC/Ie[ICTBIE IPYIMEHEHNSI METOJOB PeTy/IALNI YMCTIEHHOCTH He-
MaToAbl (BBIpalBaHMe HEMATOOYCTOIYMBBIX COPTOB, CEBOOOOPOT,
BbIBeJIeHIe TI0JIsI U3 CeTbCKOX03SIMICTBEHHOTo 06opoTa). OgHako 06-
Hapy>KeHbI HOBBIE O4Yary I710007epo3a Ha MPeXXe YNCTHIX OT MHPEK-
VM TIOJISIX, B CYMJIY Yero HeOoOXOMVIMBI MCCIIeOBAHNA, TO3BOIAIOI e
aHa/IM3MPOBATh JMHAMUKY M3MeHeHMil I1oTHoCcTy nonysaunit KITH.
MxcopgoBble Kely ABMAITCA BbICOKOCTIEIVAIN3YPOBAHHBIMU 9KTO-
HapasuTaMy U IePeHOCUYNKAMU Pa3INIHbIX OMTACHBIX MHPeKIuit. [Iis
paspabOTKM KOTOTMYECKUX TPOI U pa3BUTHs TypuaMa B Kipkckux
HIxepax Heob6xopyMa fieTaabHast MHGOPMALMS O TOTEHIIMAIbHO OTac-
HBIX TEPPUTOPUSX. B X0fle IpOBeieHHBIX UCCIeIOBAHNIT OBUIN OTIpe-
IelleHbl BUJIOBOM COCTAB ¥ OTHOCUTE/IbHAS YMC/IEHHOCTDh MKCO/IOBBIX
KJIelell Ha OocTpoBax apxmmesnara. JlaHa ITOMIOXUTeNbHAas OLleHKa
3¢ PeKTMBHOCTM IPOBOAMMOI B My3ee-3alOBeHUKE aKapPULINTHOM
00paboTKM Ha TypuCTMYecKuX Mapuipyrax. COBMeCTHbIe HayYHbIe
VICCTIeIOBaHUs TIPUPOJHON Cpelbl COTPYLHUKOB My3es-3allOBeIHM-
ka «Kwxu» 1 nccnenoBaTeneii-napasmuTonoros ABIAITCA NPUMEPOM
B3aJIMOBBITOJJHOTO COTPYAHMYECTBA [/I HAYYHO-MCCIEOBATE/IbCKOM,
KY/JIbTYPHO-IIPOCBETUTENBCKON, IIPUPOJOOXPAHHONM U IKCIIO3UIVIOH-
HOJI IeATEIbHOCTY MYy3€sl U IIPY OLieHKe I1apa3uTOIOTMY€eCKOI CUTYa-
IIVIV ¥ COCTOSTHUSA NIPUPOAHBIX 9KocucTeM. (PuHaHCOBas MOAIepKKa:
'3 KapHII PAH Ne0218-2019-0075, npoekt «DIAS»). - ' Ub KapHI],
PAH, 185910, Ilerpo3saBopck, Poccus.; *@emepanbHoe rocygap-
CTBEHHOe OIOKeTHOe yupexxeHne Kynbrypsl «[ocygapcTBeHHBI
VICTOPUKO-apXUTEKTYPHBII ¥ 3THOrpapuIecKuii My3eii-3anoBef-
HuK «Kixu», IlerposaBopnck, 185035, Poccus.
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Matveeva E. M., Seiml-Buchinger V. V.,
Yurkevich M. G., Sidorova V. V., Dubrovina I. A.
EFFECT OF SOIL AMELIORANTS
ON THE DEVELOPMENT OF POTATO CYST NEMATODE

We investigated the state of the potato cyst nematode Globodera ros-
tochiensis Woll. (PCN) population upon the treatment of the infected
soil with the following ameliorants: biochar (5% dose in two fractions),
schungite (5 and 10% doses), brown algae and sodium lignosulfonates
(10% solution). No increase in the nematode population was observed
in the field experiment after the addition of the ameliorants. In the lab-
oratory experiment (inoculation dose — 10 cysts of PCN/plant), bio-
char procuded no negative effect on the nematode development: the
number of cysts on plant roots was about the same as in the control (36
vs. 34 cysts/plant). However, an increase in the percentage of dead eggs
inside the newly formed cysts was observed as compared with the con-
trol (23-33% vs. 13%). When shungite was added to the soil, the nem-
atode population decreased by 23-25%, while the viability of the eggs
and larvae inside cysts of the new generation remained at the control
level. In the treatment with fucus crumbs, no nematode development
was observed. The results show the potential of using ameliorants for
controlling PCN populations. The study was carried out under state
order (projects Ne0218-2019-0079). — Institute of Biology, Karelian
Research Center of RAS, Petrozavodsk, 185910, Russia. E-mail:
matveeva@krc.karelia.ru

Marseesa E. M., 3aiimnbp-byxunrep B. B.,
IOpkeBuu M. I, Cupoposa B. A., [ly6poBuna J1.A.
B/IIMAHWE IIOYBEHHDBIX MEJIMOPAHTOB
HA PA3BUTHE KAPTO®EJIbHON
IIMCTOOBPA3YIONIEN HEMATO/IbI

J3y4eHO cOCTOSAHUE MOIY/IALVN ONACHOTO Bpe#uTens KapTrodens —
kaprodenbHOI HycToobpasymomeit Hemaroxel Globodera rostochiensis
Woll. (KITH) npu BHeceHun B MHQUIMPOBAHHYIO IIOYBY HOOABOK —
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Me/IVIOpaHTOB: 61odapa (B fo3e 5% B ABYX (paKiMsAx), LIYHIUTA (B KO-
3ax 5 1 10%), 6ypbIx Bogopocreit u murHocynbgoHaroB Harpus (10%
pacTBop). B momeBoM sKcniepuMeHTe Iy BHECEHUN JOOABOK B ITOYBY
yBeMYeHVs IOMy/IALMY HeMaTOAbl He Hab/moxanoce. B ycnoBusax a-
6opaTopHOro sKcIepuMeHTa (mosa 3apaxkeHus — 10 nuct/pacreHne)
BHeCeHMe B [IOYBY YIIA He OKa3ajo HeraTMBHOTO 3¢¢eKTa Ha pasBu-
TVIe HeMaTOJbl: KOJIMYECTBO IIVICT, Pa3BMUBIINXCA Ha KOPHAX pacTeHMWIT,
He OT/IMYaNOCh OT KOHTposs (36 m 34 umcT/pact., COOTBETCTBEHHO).
OpnHako HaOMIOAAIOCh yBeMYeHNe IMPOLeHTa MePTBbIX SIUI[ BHYTPU
BHOBb C(POPMMPOBAHHBIX LIUCT 110 CPAaBHEHVIO ¢ KOHTpormeM (23-33%
npotus 13%). [Tpy BHeCceHUN B IIOYBY IIYHTUTA HOMY/ISILNST HEMATOMBI
CHIDKaach Ha 23-25% ¢ coxpaHeHMeM >KM3HECTIOCOOHOCTY SIUIY U JIU-
YJMHOK, HAaXOAVBIIVMXCS BHYTPY IMCT HOBOTO IIOKOJICHMS HAa YPOBHE
KOHTpoO/Is1. B Bapuanre ¢ mobasieHnem GyKycoBOt KPOIIKM pPa3BUTIS
HeMaToAbl He Habmopanock. [TomyueHHble pe3y/nbTaThl IOKa3bIBAIOT
BO3MOYXHOCTD IIPYIMEHEHMA MEIVIOPAHTOB IS PETY/IALMI YVCTIEHHO-
ctu KIJH. ®nHancoBOe 0becriedeH e MCCIefOBaHNIT OCYIIECTBIsIOCh
U3 CpencTB (pepepanbHOrO OHO/PKeTa Ha BBINOTHEHUE IOCYHAPCTBEH-
Horo 3apganusa KapHI] PAH (Ne0218-2019-0079). - Ub KapHII PAH,
185910, Ilerpo3aBoack, Poccus.

Matveeva E. M., Sushchuk A. A.,
Yurkevich M. G., Dubrovina I. A.
OIL NEMATODE COMMUNITIES OF INSULAR MEADOWS,
FORMED ON SOILS CONTRASTING IN FERTILITY

Soil nematode communities of insular forb-grass meadows over dif-
ferent types of bedrock and, consequently, on soils with very different
fertility were investigated in Southern Karelia (Bolshoy Klimetsky
Island, Lake Onego). The soil in study site 1 was classified as Entic
Hortic Podzol formed on glaciolacustrine sand and loamy sand, site
2 — as Haplic Umbrisol Anthric soil formed on shungite moraine. It
was found that the main features of the soil nematode communities
differed significantly among horizons in site 1. The high nematode
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diversity (26 genera) and abundance (3731 ind./100 g of soil) were ob-
served in the top horizon due to bacterial feeders’ dominance. Further
downward, the diversity and abundance of nematodes (12 genera; 138
ind.) declined sharply; fungal feeders, omnivores and predators had a
high relative abundance while the proportion of bacterial- and plant
feeders decreased in comparison with the top horizon. The lowest
nematode numbers and features of the community structure point to
low nutrient content in the soil. This is confirmed by the soil parame-
ters of site 1: high acidity, low content of carbon and nitrogen. In site
2 the variation of nematode communities between soil horizons was
smoother: nematode numbers declined from the upper to the lower
horizons less abruptly (from 2400 to 418 ind.), the diversity was similar
(25 and 21 genera, respectively). The nematode community structure
was balanced (all eco-trophic groups present). Nematodes associated
with plants dominated in the sod horizon, bacterial feeders and plant
parasites — in the lower layer, which points to a larger root occupancy
area. Favorable habitat conditions for soil nematodes may be due to the
soil properties of site 2 — fertile soils with near neutral pH, high total
carbon content. Thus, the features of soil nematode communities are
closely related to the soil parameters and reflect the main characteris-
tics of soils and bedrocks. The study was carried out under state order
(Ne0218-2019-0075, 0218-2019-0079). - Institute of Biology, Kareli-
an Research Center of RAS, Petrozavodsk, 185910, Russia. E-mail:
matveeva@krc.karelia.ru

Marseesa E. M., Cymyk A. A.,

IOpkeBuu M. I, [ly6poBuna 1. A.
COOBHIECTBA ITOYBEHHBIX HEMATO/[],
OCTPOBHBIX JIYTOB, COOPMMNPOBAHHDBIX
HA KOHTPACTHBIX 11O INTOAOPOINIO ITOYBAX

Jl71s1 BBIAABJIEHMSI 0COOEHHOCTEI COOO1eCTB ITOYBEHHBIX HEMATO B 3a-
BYCYMOCTY OT TUIIA IIOYB ¥ NOACTUIAIOLIEN MOPOAbI MCC/IENOBAHBI
OCTPOBHBIE Pa3HOTPAaBHO-3/1aKoBbIe yra (0. bonpmoin Knumerknmit,
Omnexxckoe 03epo), chopMUpOBaHHbIE HA arpo3eMe aneryMmycoBoM
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CyIecyaHOM Ha 03epHO-JIETHMKOBBIX IeCKaxX U cymecsax (y4acTok 1)
¥ Ha arpOryMYyCOBOJ TeMHOIIPOVIBHO CyIIeCYaHOl IT0YBe Ha LIYH-
TUTOBOI MOpeHe (y4acTOK 2). YCTaHOBJ/IEHO, YTO OCHOBHbBIE XapaKTe-
PUCTMKM COOOIECTB ITOYBEHHBIX HEMATOJ YYacTKa 1 3HAYMTETbHO
Pas3/IMYaAIOTCS MEX/y TOPM3OHTaMU: B BEPXHEM TOPU3OHTe HaOmIo-
[JI0Ch BBICOKOE pasHooOpasue (26 pofoB) M YMC/IEHHOCTb HEMATOJ
(3731 2k3./100 T MOYBBI) 3a CUET JOMUHMPOBAHNUA OaKTepUOTPOPOB
B COOOIIeCTBe, B HIDKHEM — IIOKasaTe/y PasHOOOpasms M YVC/IeH-
HOCTY HeMarof pe3ko cHipkaoTcs (12 pomos; 138 3x3.). B HmkHeM
TOPU3OHTE MMKOTPOGBI, MOMUTPOdBI M XUITHUKM VMEIOT BBICOKOE
OTHOCUTeTIbHOe 06me, PUTOTPO(dBbl — MaTOUYNC/ICHHBI, KO OaK-
TepUOTPOPOB CHIDKAETCA IO CPAaBHEHNIO C BEPXHUM TOPU3OHTOM.
MuHuManbHasi 4MCIEHHOCTb HEMATOJ, ¥ OCOOEHHOCTM CTPYKTYPBI
UIX COOOIecTBa YKa3bIBAIOT HA HM3KYI0 00eCIeYeHHOCTDb IIOYBBI OC-
HOBHBIMI 37IeMEHTaMM IIUTAHVS, YTO IOTBEP>KAAETCsI IOUBEHHBIMM
IapaMeTpaMy y4acTKa l: IOBBIIIEHHO KUCIOTHOCTbIO, HUSKUM CO-
Iep>XaHueM yriepopa u asora. Ha ydacTke 2 pasmmums coobuiecTs
HeMaToJf MeXX/1y IOYBEHHBIMY TOPU3OHTAMM CIIAXKEHBI: YMCTIEHHOCTD
HeMaToJ IIpY IIepexofie OT BEPXHEro rOPM30HTA K HIDKHEMY CHIDKA-
eTcst MeHee pe3ko (ot 2400 o 418 3k3.), paszHOOOpasue uMeeT CXOf-
Hble 3HayeHus (25 u 21 pop). CTpykTypa coobiecTB HemMartoy cba-
JTAaHCUpPOBaHA — IPUCYTCTBYIOT BCe SKOJOTO-TpOIYecKe TPYIIIILL.
B nmepHMHe JOMMHMPYIOT HEMATOJbI, aCCOLMMPOBAHHbIE C PACTEHM-
SIMJ, B HIDKHEM TOPU3OHTe — OaKTeproTpodbl U MapasuThl pacTe-
HIIT, YTO YKa3bIBAeT Ha YBeIMUeHe 30HBI PaCIIPOCTPAHEHISI KOPHEI.
BraronpusATHbIe yC/IOBUA IS OOUTaHMS IIOYBEHHBIX HEMATOJ, MOTYT
OBITH CBSI3aHBI CO CBOJCTBAaMI IOYB yYacTKa 2 — IUIOZOPOIHbIE IO-
4BBI C ypoBHeM pH, O/IM3KMM K HEITPaTbHOMY, ¥ BBICOKMMM 3HaYe-
HISIMM COfiep>KaHMs ob1ero yriepopa. Takum o6pasoM, ocobeHHO-
CTM COOOIeCTB IIOYBEHHBIX HEMATOJ, TECHO CBSI3aHbI C IIOYBEHHBIMM
IapaMeTpaMy ¥ OTPAXKAI0T OCHOBHBIE XapaKTEPUCTUKY TUIIOB II0YB
u nogctunamyx nopoy. (dunancosas nopnepkka: ['3 KapHI] PAH
Ne0218-2019-0075, 0218-2019-0079). - Ub KapHII PAH, Ilerpo3sa-
BOJCK, 185910, Poccus.
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Milovankina A. A., Fadeeva N.P.
NEMATODE COMMUNITIES
OF THE BRACKISH
AREAS OF THE SEA OF JAPAN

The presented brackish aquatories vary in the distribution and compo-
sition of meiobenthic and nematode communities, and were investi-
gated for the first time. The specific characteristics of these areas are the
numerocity of pseudomeiobentic species with sizes larger than 3000
pm, the dominance of predators and omnivores, a reduced share of
non-selective detritus feeders and freshwater species. Even the domi-
nant species with high abundances are missing from some areas, the dis-
tribution of species is uneven, 1-2 species occur at high densities while
others at low densities. The highest densities were registered at Tikhaya
Pristan Harbour, where Cyatholaimus sp., Anoplostoma cuticularia and
Oncholaimium japonicum dominated. Species of the Thoracostomop-
sidae family prevailed in Youzhnaya Bay. Epacanthion sp., Chromadora
sp. and Anoplostoma cuticularia dominated in Olga’s Bay. Variations
in salinity type are found in Yuznaya Bay, Tikhaya Pristan Harbor and
Olga’s Bay, which contain polyhaline sites with pssamite and psephite
sediments. Lake Presnoye with freshwater at the surface and marine at
the bottom, as well as gravelly bed featured the highest densities of On-
cholaimidae family species and Daptonema sp. Kruskal-Wallis test with
x’=862.1, PERMANOVA by Bray-Curtis and Serensen with F=6.138
and F=33.95, p=0.01, respectively, demonstrated no significant difference
between sample medians. MDS and cluster analysis by UPGMA by the
Bray-Curtis Serensen-Dice coefficient, Simpson methods showed that
Tikhaya Pristan differed from the rest of the areas. Positive Spearman
rank correlation coefficients (p=0.05) were obtained for salinity and nem-
atode densities in Tikhaya Pristan Harbour (R=0.8) and Vladimir’s Bay
(R=0.6). — Far Eastern Federal University, Vladivostok, 69009, Russia.
E-mail: schugoreva@mail.ru.
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MunoBankuna A. A., ®ageena H.II.
COOBIIECTBA HEMATO/I COJIOHOBATOBO/JIHbBIX
PAVIOHOB IIIOHCKOTI'O MOP4

[IpencraB/ieHHbIE COMIOHOBATOBOIHBIE aKBATOPUY VIMEIOT Pas3/nNydns
B pacIIpefie/IeHUM U COCTaBe COOOILIeCTB MeiloOeHTOca U HeMaTof,
a TaKXe MCCIeYIOTCS BIepBble. bobIoe KOMMYecTBO IICeBIOMei-
00EHTOCHBIX BUIOB padMepoM 6omee 3000 MKM ¥ JJOMUHUPOBaHUE
XMIIHUKOB U BCESHBIX, CHVDKEHUE OV HECENeKTUBHBIX NeTPUTO-
¢$aroB ¥ NPeCHOBORHBIX BUJOB SBJIAIOTCS CIIEIM(UYECKVMU OCO-
OEHHOCTSAMU 9TUX PaioHOB. [la’ke JOMMHUPYIOLIVE BUJBI C BBICOKOIT
YJC/IEHHOCTBIO TIPEICTaB/IeHbl He B KaXK/[0Vl aKBaTOPUM, pacIpefene-
HIIe BUJIOB HepaBHOMEPHO, 1-2 BU/ja IpefCTaB/IeHbl C BBICOKOJ MIOT-
HOCTBIO, IPyTUe C HU3KOI IJIOTHOCTBI0. MaKCcUMaibHble IVIOTHOCTH
3aperncTpupoBaHbl B raBany Tuxas IlpucraHb ¢ JOMUHUPOBaHEM
Cyatholaimus sp., Anoplostoma cuticularia u Oncholaimium japoni-
cum. Bupnpl cemeiictBa Thoracostomopsidae mpeo6magaor B 6yxTe
I0OxHoit. Epacanthion sp., Chromadora sp. u Anoplostoma cuticular-
ia moMyHUPYIOT B 3a/mBe O7bru. Pasmmums 1o TUIIy COMeHOCTH Xa-
paxTepHbl A 6yxThl IOxHasA, [aBanu Tuxas Ilpucranp u 3anuBa
Onbru ¢ Hamy4MeM IMONNMTIAIVHHBIX CTAHIUI Y IICAMMUTOM U TICe-
BUTOM B JJOHHBIX oTo>keHMX. O3epo IIpecHoe ¢ mpecHoit Bofoil Ha
IIOBEPXHOCTM ¥ MOPCKOJI B IIPUIZOHHOM C/IO€ JM TPAaBUIIHBIM TPYH-
TOM, XapaKTepU3yeTcsA MaKCUMMAaJAbHOM IUIOTHOCTBIO BUMIOB CeMEN-
crBa Oncholaimidae u Daptonema sp. Kpurepuit Kpyckana-Yommmca
¢ x* = 862,1, Incnepcronuslit anamms 1o bpeto-Keptucy un Cepence-
Hy c F = 6,138 u F = 33,95, p = 0,01, COOTBETCTBEHHO HE NPOJIEMOH-
CTPUPOBAJI CYLECTBEHHOI PasHUIIBI MEX/Yy MeIMlaHaMU B BBIOOPKaX.
MHoromMepHOe LIKanupoBaHMe ¥ KIaCTEPHBIN aHAaIN3 CpelHeB3Be-
IeHHBIX 110 K03 puunenty bpes-Kepruca n Cepencena, CumicoHa,
1oKa3pIiBaloT oTmye [aBanu Tuxas IIpuctaHb OT [PyrUX aKkBaTOPUIL.
[TonoxxurenbHblT K03 uuyeHT panroBoit koppensuun CrupmeHa
(p =0,05) 6611 7151 conmeHocTH ¥ TIOTHOCTYU Hemartof R = 0,8 B [aBanu
Tuxas IIpucranbp u R=0,6 B 3anuse Bragumupa. - [lanbHeBOCTOYHBIN
DepepanbHblil YHUBEpCUTET, BragnBocrok, 69009, Poccus.
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Mordukhovich V. V.12, Fadeeva N.P.}, Semenchenko A.A.},
Zograf J. K."? and Yushin V. V.
NEW GENUS AND TWO NEW SPECIES
OF LEPTOSOMATIDAE
(NEMATODA: ENOPLIDA)
FROM THE KURIL-KAMCHATKA TRENCH
(THE NORTHWEST PACIFIC)

Little is known about the diversity and ecology of deep-sea macroben-
thic nematodes. Here, one new genus and two new species of Leptoso-
matidae are described from the Kuril-Kamchanka Trench and adjacent
area (3432-9580 m depth). Platonova gen.n. closely resembles Syn-
onchus, but clearly differs by the buccal cavity structure and by the fili-
form tail with a pointed tip. The posterior part of the buccal cavity
has heavily sclerotized walls and is armed with teeth. Descriptions of
two Platonova species are provided. Furthermore, we investigated the
genetic differentiation of species using data on nucleotide sequences
in the mitochondrial and nuclear DNA (28S-rDNA, 18S-rDNA, ITS,
COI). The interactions between the new genus and other genera of the
family Leptosomatidae is discussed. (Support: Russian Science Foun-
dation (agreement No.14-50-00034); RFBR 17-04-00719; RFBR 18-
04-00256). — 'Far Eastern Federal University, Vladivostok, 690950,
Russia; *National Scientific Center of Marine Biology, FEB RAS,
Vladivostok, 690041, Russia. E-mail: vvyushin@yandex.ru

Nasr Esfahani M.!, Motamedi M.?,
Bazgir E.” and Darvishnia M.?
PRESENT STATUS
OF GENETIC CONSTITUTE
OF IRANITAN WHEAT ACCESSIONS IN RESPONCE
TO HETERODERA FILIPJEVI

Screening and genetic diversity analysis of 43 irrigated and rainfed
wheat accessions in response to Heterodera filipjevi resulted in iden-
tifying the cultivars as resistant; Bahar, Parsi and Pishtaz are highly
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susceptible ones. There was 30% more H. filipjevi infection in rainfed
cultivars than in irrigated ones. Seven primers were used, out of which
five primers showed polymorphisms. Alleles per primer varied from
1 to 3 per locus (mean 2.85). The highest and lowest Polymorphic In-
formation Content of 0.81 and 0.44 (mean 0.66) were related to Xgwm
3012DL and Xgwm147, respectively. Genetic similarity between acces-
sions was 29-88%. SSR analysis divided the accessions into five main
groups. Resistant cultivars ‘Bam’ and ‘Behrang’ possessed both Crel
and Cre8 resistant genes. The Cre3 and Cat genes were partially se-
quenced in five cultivars differing in the response to H. filipjevi. The
nucleotide sequences were compared to Cre3 and Cat homologues, in-
dicating 93 to 100% and 86 to 92% homology, respectively. The MEGA
program showed highest similarity of Cre3 and Cat genes amplified
with the resistance gene analogues (RGA14) in the wheat and Cat3-Al
gene in ‘Carnamah’ The results on gene expression in the leaf indicated
that the expression rate in the leaves of the plants treated with the H.
filipjevi Istahan pathotype was increasing, while the control samples
showed a high variation. Thus, the expression of the Cre3 gene on the
sixth and seventh weeks increased 8.88- and 9.77-fold, respectively.
In the case of TaPrx111 gene, it was 3.74- and 5.93-fold on the sixth
and seventh weeks, and with the TaPrx112 gene it was 16.4- and 11.6-
fold, respectively. The results of the variance analysis of gene expres-
sion in the root showed that there was a significant difference between
the treatment with the H. filipjevi Isfahan pathotype and the control.
The expression of Cre3, TaPrx111 and TaPrx112 genes increased, re-
spectively, 32.6-, 20- and 8.18-fold four days after inoculation with the
nematode in comparison to the control. Seven days after inoculation
the increase for each gene was 15.98-, 5.93- and 16.59-fold, respec-
tively. - 'Plant Pathology Department, Iranian Research Institute
of Plant Protection, Agricultural Research Education and Exten-
sion Organization (AREEO), Esfahan, 81465 - 1447, Iran. E-mail:
mne2011@gmail.com;?Plant Pathology Department, Faculty of Ag-
riculture, Lorestan University, Lorestan, Iran.
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Naumova T. V.!, Gagarin V.G.?
CURRENT STATE
OF THE FREE-LIVING NEMATODE
FAUNA OF LAKE BAIKAL

The nematode fauna of Lake Baikal consists of 112 species from 32
genera, 16 families and 8 orders based on the authors’ material and
published information. 47 species (more than 40%) belong to the order
Triplonchida, including 41 species of the family Tobrilidae. The order
Dorylaimida is represented by 18 species, the order Monhysterida by
15 species, Mononchida by 14 species, Chromadorida by 8 species,
and the order Diplogasterida by 7 species. The Lake Baikal nematode
fauna has a high degree of endemism (82 species or 72% of the to-
tal number). The reasons for the species richness of the fauna include
the ancient age of the lake, its great depths, and the diversity of its
biotopes. We classify 18 species into Palearctic fauna. The only wide-
spread Palearctic species reported from the abyssal zone of Lake Bai-
kal (found at the depth of 900 m) is Eutobrilus grandipapillatus. Two
species (Mononchus niddensis and Ironus tenuicaudatus) have a Hol-
arctic distribution and were encountered in open parts of the Baikal
littoral zone. Cosmopolitan species also settle in Lake Baikal. Eleven
cosmopolitan species have been recovered from the splash zone or in
the littoral zone. One cosmopolitan species, Prodorylaimus longicau-
datoides, has adapted to depths ranging from the sublittoral zone to
1520 m. This work was done as a part of State Project No.0345-2019-
0009 (AAAA-A16-116122110067-8). — 'Limnological Institute, SB
RAS, Irkutsk, 664033, Russia. E-mail: tvnaum@lin.irk.ru; *Institute
for Biology of Inland Waters RAS, Borok, 152742, Russia.
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Haywmosa T.B.', Tarapun B.T.2
OBb30P COBPEMEHHOTIO COCTOSAHUA ®AYHbI
CBOBOOHOXNBYIINX HEMATO/I O3EPA BAVIKAJI

Ha ocHOBaHWMM aBTOPCKOro Marepmaia, a TakkKe 0000IeHMA Bcex
OITyO/IMKOBaHHBIX CBefleHMil 10 (payHe HeMmarox o3epa baiikan, B ee
coctaBe oT™Me4yeHO 112 BuzmoB u3 32 popos, 18 cemencTs u 8 orps-
moB. bomee 40% 6aiikanbckux HemaTof (47 BUIOB) IPUHAJIEKAT
korp. Triplonchida, B Tom uncne us cem. Tobrilidae ommcan 41 Bup.
Otpsap Dorylaimida npencrasren 18 Bupgamu, otpsag Monhysterida
B barikane nmeer 15 nmpepcrasurenedi (cem. Monhysteridae, cem. Xyali-
dae), orpsiz Mononchida - 14 Buzos, orpsig Chromadorida — 8 Bujios,
orpsp Diplogasterida — 7 BupjoB. ®ayHa 6ailkaIbCKIX HEMATOJ, IMEeT
BBICOKYIO CTeleHb aHfeMu3Mma (82 Bupma, mnm 72 % OT ux oOIero
KO/IMTYECTBA), YTO CO37aeT €€ YHMKAIbHOCTDb /1 BBI3BIBAET OTPOMHBII
VHTepeC KU3YYeHMI0 Yy CIenyuamucToB. IIpumumHamMy BUZOBOTO
OorarcTBa QayHbl SAB/IAETCSA M APEBHMII BO3PACT 03€pa, M HaIu4due
OonpIIMX ITyOMH, aTakXke pasHoobOpasue 6uoronos. K amementam
[Taneapktuyeckoit dayust mMpl oTHOCMM 18 BumoB. OpfuH HIMpO-
KO pacIpocTpaHeHHbIl naneapkt Eutobrilus grandipapillatus npo-
HUK B abuccanp baitkana 1 o6HapyxeH Ha rnyoune 900 M. [IBa Bupa
(Mononchus niddensis v Ironus tenuicaudatus) UMerOT TOMapKTUYECKIIe
apeassl pacripocTpanenysi. OHM BCTPeYarOTCsl B IMTOPAIN OTKPBITO-
ro Baiikama. Kocmomonnter Takxke ocBanBatoT baiikan. OguHHagnaTh
BUJIOB U3 HMX OOMTAIOT B 30HE 3alylecKa i B jmropamu. OavH
KocMonoMmTUYHbI  Bup, Prodorylaimus longicaudatoides ocsoun
30HBI ITyOMH OT cybmuropamum nmo 1520 m. Pabora BbImOMHeHa
B paMKax rocOrmomkeTHoro nmpoekra NeAAAA-A16-116122110067-8
«KpynHoMacuiTabHble M3MEHeHMs B SKOMOIMM ¥ OmMopasHooOpa-
3uM co0o6IIecTB MPUOPEKHOI 30HBI 03epa barikam: MeXAUCIUIIIN-
HapHOE JICC/IelOBaHIe, BBIAB/ICH)E IIPUYNH, IPOTHO3 PasBUTHI». —
Tumuonormyecknit nHcTUTYT CO PAH, VIpkyTck 664033, Poccus;
Mucturyr buonornn Buyrpennnx Bog PAH, fpocnaBckas o6,
noc. bopok, 152742, Poccus.
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Nigamatzyanova L.R., Fakhrullina G.I.,
Khakimova E.I., Akhatova F. S., Fakhrullin R. F.
USING CAENORHABDITIS ELEGANS FOR INVESTIGATION
THE IMPACT OF THE ANTIMICROBIAL EFFECT
OF NANOCONTAINERS BASED ON GALLUASITE
AND CURKUMIN

Polyphenolic compounds are considered a promising alternative to an-
tibiotics due to their effective antimicrobial effects. Curcumin is a natu-
rally occurring polyphenolic compound with antibacterial, antioxidant
and anticancer effects. To facilitate the delivery of curcumin, it was
encapsulated in halloysite nanotubes by using a vacuum process. The
nanotubes filled with curcumin were modified with dextrin to form
enzyme-degradable plugs. Thermogravimetric analysis revealed that
the loading efficiency of curcumin in halloysite nanotubes was 18.3 +
0.3 wt%. The obtained micrographs showed the typical tubular shape is
preserved in all cases and the nanotube gaps were filled with curcumin.
The antimicrobial effect of halloysite loaded with curcumin and coated
with dextrin was studied in the host-microflora system using soil nem-
atodes Caenorhabditis elegans and bacteria Serratia marcescens ATCC
9986. A significant decrease in intestinal colonization of nematodes
by S. marcescens bacteria in the presence of nanocontainers (1830 +
53 cfu / nematode) compared to the control (3280 + 156 cfu / nema-
tode) was found. After incubation with nanocontainers for 72 hours,
S. marcescens were unable to produce the toxic pigment prodigiosin
in the intestine of C. elegans. It was found that the level of reactive ox-
ygen species (ROS) significantly decreased after 24 hour and 72 hour
treatments of worms with nanocontainers, which is a manifestation
of the antioxidant activity of curcumin in C. elegans. Curcumin-based
nanocontainers doubled the lifespan of nematodes infected with S.
marcescens. Halloysite nanotubes filled with curcumin strengthen the
immune system when infected with pathogenic bacteria S. marcescens.
The work was performed under the Russian Government Program
for Competitive Growth of Kazan Federal University, was funded by
subsidy allocated to Kazan Federal University for the state assignment
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in the sphere of scientific activities (project 16.2822.2017/4.6) and
supported by RFBR (No 17-04-02182). - Institute of Fundamental
Medicine and Biology, Kazan (Volga Region) Federal University,
Kazan, Russia. E-mail: lyaysan.nigamatzyanova@gmail.com

Huramarssanosa JI. P., ®axpymimnna I. 1., Xakumosa 9. 11.,
AxaroBa ®. C., PaxpymwmH P. D.
MN3YYEHUE AHTYUMMKPOBHOT O 9ODEKTA
HAHOKOHTENHEPOB HA OCHOBE I'AJIJ/IVASUTA
N KYPKYMMHA C IIOMOIIIBIO HEMATO[
CAENORHABDITIS ELEGANS

[TonudeHoNbHbBIE COEANHEHNA CIUTAIOTCA IEPCIEKTUBHOI a/IbTepHa-
TUBOJ aHTNOMOTYKAM O1arofiaps nx 9ppeKTMBHBIM aHTUMUKPOOHBIM
addexram. Kypkymnn — monmudeHon npupogHOro MpoNCXOXKAeHN,
o0nafaoumii aHTMOAKTepUaTbHBIM, aHTVOKCUIAHTHBIM, aHTUPAKO-
BBIM CBOJicTBaMu. 1711 o6erdyeHns fOCTaBKU KYPKYMJHA IIpOBeeHa
€ro MHKAICY/ISIMA B HAHOTPYOKM TajUTyasuTa METOOM BaKyyMHOI
3arpysku. HanoTpyOku, 3anionHeHHble KYPKYMIHOM, ObUIN MOgudu-
IIVIPOBAHbI IEKCTPMHOM yiA (GOpMMUPOBaHUA (epMEeHTHO-IETrpaj-
pPYeMBIX 3aryliek. TepMOTrpaBUMETPUYECKUII aHA/IU3 BBIABUI, YTO
3¢ PeKTMBHOCTD 3arpy3ku KypKyMMHa B HAHOTPYOKM TrajUryasmra
cocraBmna 18.310.3% mno macce. Mukpodororpadumn, monydeHHbIe
C TIOMOII[BIO 3TIEKTPOHHOM MUKPOCKOINM, [TOKA3a/IM, YTO TajIyasuT
COXpaHWI CBOE€ IIepBOHAYajJbHOEe TpybuaTroe CTpOeHMe IOCIe VH-
KaICY/ISIIMA JIEKapCTBa ¥ IIPOCBEThI HAHOTPYOOK OBLIM 3aIOTHEHBI
KYPKYMVHOM. AHTMMUKpPOOHOE [eiiCTBUEe HAaHOTPYOOK raymyasu-
Ta, 3arPY)KeHHBIX KYPKYMJMHOM M IIOKDPBITBIX JEKCTPMHOM B OTHO-
meHuy O6akrepuit Serratia marcescens ATCC 9986 msydann B cucre-
Me XO3AMH-MUKPOQIOpa ¢ NCIONb30BaHVEM IIOYBEHHBIX HEMAToJ
Caenorhabditis elegans. BpIIo yCTaHOBNIEHO 3HAYNTENTbHOE YMEHbIIIE-
HJe KUIIeYHOJ KOJIOHM3aluy HeMaTop Oakrepmamm S. marcescens
B IIPUCYTCTBMIM HAHOKOHTeltHepoB (1830+53 KOE/Hemaropna) o cpas-
HeHnio ¢ koHTponeM (32801156 KOE/uemaropna). ITpn mHKyO6arnm
C HaHOKOHTeIIHepaMyl B TedeHue 72 4acoB OakTepuu S. marcescens
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OBbUIM HECIIOCOOHBI IPOAYLMPOBATh TOKCUYHBIN IMUTMEHT IIPOIVTY-
o3uH B kuieyHuke C. elegans. bbuio 06HapyXeHO, YTO YPOBEHD aK-
TuUBHBIX popM kucmopopa (APK) 3HauMTENbHO YMEHBIIMICS MOCTE
24-4acoBoil U 72-4acoBoil 06pabOTKM 4YepBell HAaHOKOHTETHEpPaMI,
4YTO CBUJETENbCTBYEeT O INPOSABICHMM AaHTUMOKCUIAHTHON aKTMBHO-
cTu KypkymmHa B opranusme C. elegans. HaHOKOHTeliHepbI Ha OC-
HOBE€ KyPKyMMHa YBEIWYM/I IPONO/DKUTEIBHOCTD JKM3HM HEMATO[,
MHQULMPOBAHHBIX S. marcescens B 2 paza. HanorpyOku ramnyasura,
3aII0JIHEHHbIE KYPKYMMHOM, COZNEVICTBYET O3[JOPOBJIEHNIO OPTaHU3-
Ma HeMAaTOJl ¥ YKpPeIUIeHNI0 MIMMYHIUTeTa NpY MHQUIMPOBAHUY TIa-
TOreHHBIMU OakTepusmu S. marcescens. PaboTa BBIIIONHEHA 3a CYeT
CpencTB Ccybcuamy, BBIIEIEHHON B paMKaX TOCYAapCTBEHHON IOJ-
nepxkn Kaszanckoro (IIpuBomxckoro) ¢emepanpbHOro yHMBepcuTeTa
B II€/IAX MOBBIIIEHVS €0 KOHKYPEHTOCIOCOOHOCTY Cpefy BefyIInX
MUPOBBIX HayYHO-0Opa3oBaTe/NbHBIX I[EeHTPOB, 3a cYeT PUHAHCUPO-
BaHMs B paMKax roc. 3ajianus 16.2822.2017/4.6. u npu ¢buHAHCOBOI
nopnepxke POOU (mpoekt Nel17-04-02182). - MucTuryT dyHpa-
MeHTa/TbHON MeguIHbI U 6monorun, Kasanckuii (IIpuBomxckmit)
denepanbubIi yHuBepcuret, Kasansp, 420000, Poccus.

Nigamatzyanova L. R., Fakhrullina G.I., Shajhulova S. F,,
Akhatova E. S., Fakhrullin R.F.
INVESTIGATION OF THE INTERACTION
SOIL NEMATODES CAENORHABDITIS ELEGANS
WITH OIL-DEGRADING
ALCANIVORAX BORKUMENSIS

Oil spill is among the most severe environmental disasters. Rapid eco-
nomic development augments pollution due to the ever-increasing use
of oil and its products. The development of methods for bioremedia-
tion of oil spills is one of the most urgent scientific problems on a glob-
al scale. In this study we investigate the symbiotic interactions between
nematodes Caenorhabditis elegans and oil-degrading microorganisms
Alcanivorax borkumensis and in the host-microflora system. The
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analysis of chemotaxis showed that C. elegans do not avoid A. borku-
mensis. The cuticle of C. elegans feeding on A. borkumensis was stud-
ied by scanning electron microscopy. Micrographs showed typical
distributions and periodicity of nematode annular furrows. A chronic
study of the effects of oil-degrading bacteria on the lifespan of nem-
atodes showed that A. borkumensis slightly prolongs the lifespan of
nematodes. The average survival of nematodes grown in the presence
of A. borkumensis or E. coli was 11.9 + 0.4 and 10.3 £ 0.6 days, re-
spectively. In the nematodes that fed on A. borkumensis as the sole
source of food, the size of the body in all generations was similar to
the length of the body of the nematodes that received a regular E. coli
diet. This indicates that the oil-degrading bacteria do not inhibit the
normal growth of the body of nematodes. Incubation of nematodes
with bacteria A. borkumensis increased the reproductive capacity in
parental individuals (by 35%) and in the first generation of nematodes
(by 29%). Thus, oil-degrading bacteria A. borkumensis were efficiently
absorbed by C. elegans nematodes. The work was performed under the
Russian Government Program for Competitive Growth of Kazan Fed-
eral University, was funded by the subsidy allocated to Kazan Federal
University for the state assignment in the sphere of scientific activi-
ties (project 16.2822.2017/4.6), supported by RFBR No 18-34-00778
mol_a. - Institute of Fundamental Medicine and Biology, Kazan
(Volga Region) Federal University, Kazan, Russia. E-mail: lyaysan.
nigamatzyanova@gmail.com

Huramarsanosa JI. P., ®axpynnuna I. 11,
IMasnixynosa C. ®., Axarosa @. C., ®axpynnun P. O.
VI3YYEHUE B3AVIMOJENCTBUSA IOYBEHHBIX
HEMATO]l CAENORHABDITIS ELEGANS
C BAKTEPMAMMU-HEOTEOECTPYKTOPAMU
ALCANIVORAX BORKUMENSIS

Pa3nuB Hed Ty ABIACTCA OFHNUM M3 CAMBIX CEPbE3HBIX 9KOJIOTMYECKIX
KaTacTpod. brICTpoe sKOHOMMYeCKOe pasBUTIE IPUBENIO K YBe/Ie-
HUIO 3aTPSA3HEHVS OKPYKAIOIIell Cpeibl M3-3a VICIIONb30BaHVs HeTH
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U NPOAYKTOB ero Iepepaborkm. PaspaboTka MeTomoB O6mopemenu-
anyy HedT ¥ HeTEPORYKTOB, SIB/ISETCS OfHOI U3 Hambosee ak-
Tya/JIbHBIX HAy4YHBIX 3ajjad MMPOBOro MacumTaba. B maHHOM mccre-
JOBAaHMY MBI M3y4a/Iyi CUMOMOTIYECKOTO B3aMMOJE/ICTBIISI HEMATO]
Y1 YIJIEBOJIOPOROKMC/IAIONX OaKTepuit Alcanivorax borkumensis B cu-
cTeMe «XO3sMH-MUKpodIopa»r. AHanM3 XeMOTAKCHCA [IOKA3asl, ITO
HemaTopbl C. elegans He m3beratot 6axkrepuit A. borkumensis. C momo-
I[bI0 CKAaHUPYIOLIEil 9/IeKTPOHHO MUKPOCKOINM OblTa M3y4YeHa Ky-
tukyna C. elegans, ynorpe6nasiueit B KadecTe numm A. borkumensis.
V306pakeHNs JeMOHCTPUPYIOT TUIIMYHBIE pacIpefelieH sl U IIepPuo-
AMYHOCTD KOMbLEBBIX 60p03]] HeMaToy. XPOHIYECKOe VICCTIelOBaHNe
BIUSAHUA OakTepuii-HePTeNeCTPYKTOPOB HAa MPOJODKUTETBHOCTD
XKM3HU HEMATOfi, TI0Ka3ajo, 4To A. borkumensis HeMHOTO IIpOJIeBa-
eT MPORO/DKUTENBHOCTD JKM3HM HeMaTof. CpemHsisi BBDKMBAeMOCTb
HEMAaToJ], BBIPAILIEHHBIX B NIpUCyTcTBUM A. borkumensis unm E. coli
coctaBmia 11.9 + 0.4 u 10.3 + 0.6 gHEN, COOTBETCTBEHHO. Y HeMa-
TOJ], YIOTPEOABIINX B Ka4eCTBe eAMHCTBEHHOTO MCTOYHMKA HUIIN
6aktepun A. borkumensis, pasmep Tea BO BCeX M3y4aeMbIX ITOKOJIe-
HVAX OBUI CXOXKMM C IJIVHOJ Te/la HeMAaTofl, IOMyJaBIINX OObIYHYIO
iy E. coli. 9To ykaspiBaeT Ha TO, 4TO Hedreerpaanpyome 6ak-
TepyUy He MHTMOMPYIOT HOPMaJIbHBIN pOCT Tela HeMaTof. VIHKyOu-
poBaHue Hemarox 6aktepusamu A. borkumensis cnoco6CTByeT yBenu-
YEeHUIO PENPOAYKTUBHOI CIIOCOOHOCTU Y POAMUTEIBCKUX 0cobeit (Ha
35 %) u B mepBOM moKoneHun HeMaTop (Ha 29 %). Takum obpasom,
u3ydeHMre COBMeCTMMOCTU Oakrepmit Alcanivorax borkumensis Ha
POJIb KMIIEYHOI MUKPO]IOPbI HEMATOJ, II0Ka3aJI0, YTO OaKTepuu-He-
¢dremectpykTopsl A. borkumensis 9ppekTUBHO ycBauBawTCA HeMa-
tofamu C. elegans. PaboTa BBIIIONHEHa 3a CYET CPEACTB CyOCHAMH,
BBIIEJICHHO B paMKax IOCYHZapCTBEHHON moppep>xkn Kasanckoro
(ITpuBoOmKCKOrO) (hefrepabHOTO YHUBEPCUTETA B IIE/IAX ITOBBIIICHIA
€ro KOHKYPEHTOCIOCOOHOCTHM Cpefy BeAYLIVX MUPOBBIX Hay4HO-
00pa3oBaTe/IbHBIX L[EHTPOB, 3a CYeT (UHAHCUPOBAHUSA B paMKax
roc. 3aganns 16.2822.2017/4.6., npu puHAHCOBOI TOfiepXKKe IpaH-
ta POOU 18-34-00778 mon_a. — VHcTUTYyT dyHAaAMEHTANTbHOM
MemuiuHbl U 6uomornu, Kasanckmit (IlpuBomkckmit) denepans-
HbI yHUBepcuteT, Kasans, 420000, Poccus.
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Nigamatzyanova L. R., Fakhrullina G.I., Shajhulova S.E.,
Ishmuhametov I.R., Akhatova F.S., Fakhrullin R. F.
DEVELOPMENT OF AN EFFECTIVE METHOD
FOR THE BIODEGRADATION OF CRUDE OIL USING
SOIL NEMATODE CAENORHABDITIS ELEGANS

Environmental pollution by crude oil and its products is one of the
most pressing global problems. One of the most urgent tasks is to de-
velop methods to improve the efficiency of biological treatment of
oil-contaminated soils. Here we studied the synergy of oil-degrading
bacteria Alcanivorax borkumensis and the nematode Caenorhabditis
elegans, which are promising for the development of oil biodegrada-
tion methods. Nematodes at the L1 stage were incubated in nematode
growing medium (NGM) with crude oil added for 22 days. In a me-
dium without the addition of bacteria or oil, nematodes died on the
2" day of incubation. In the experiment with the addition of crude
oil, nematodes actively moved, entering the zone of the oil layer. Opti-
cal microscopy revealed contrasting inclusions of oil in the nematode
intestines. The maximum lifespan of nematodes grown in a medium
with oil without the addition of bacteria was 22 days. However, nem-
atodes entered an alternative larval stage of biological rest, forming
dauer larvae. These studies revealed that a microbial food source is
needed in the diet of C. elegans. In the medium with the addition of
oil and oil-degrading bacteria A. borkumensis, nematodes have normal
growth and reproductive capacity, and do not show diet restriction in
the eating behavior. Using dark-field microscopy, oil inclusions were
visualized in the intestines of the nematodes, which did not modify
behaviors such as digestion and defecation. Thus, oil-degrading bacte-
ria A. borkumensis do not have a toxic effect on C. elegans nematodes,
which is a promising finding for developing ways to increase the effi-
ciency of biological treatment of oil-contaminated systems. The work
was performed under the Russian Government Program for Compet-
itive Growth of Kazan Federal University, was funded by the subsidy
allocated to Kazan Federal University for the state assignment in the
sphere of scientific activities (project 16.2822.2017/4.6), supported by
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RFBR No 18-34-00778 mol_a. — Institute of Fundamental Medicine
and Biology, Kazan (Volga Region) Federal University, Kazan, Rus-
sia. E-mail: lyaysan.nigamatzyanova@gmail.com

Huramarssanosa JI. P., ®axpymnmna I 1., Illajixynosa C. ®.,
Mmmyxamertos 1. P., AxaroBa @. C., ®axpynius P. D.
PA3PABOTKA 3OO®EKTMBHOTIO METOJJA
BUOIETPAJAIIVIVI CBIPOV HE®TU C UCIIOJIb3OBAHMEM
ITOYBEHHBIX HEMATO]l CAENORHABDITIS ELEGANS

3arpsisHeHMe OKPY’Kalolell Cpefibl ChIpoil HeThIO ¥ MPOAYKTAMIU ee
1epepabOTKM SIB/ISETCS OHONM U3 ITI0OAIbHBIX 9KOIOTMYECKNX TIPO-
6rem B MupoBoM Macitabe. OFHOI 13 aKTyaIbHBIX 3a/4a4 SIB/ISETCS
paspaboTka croco6oB noBbIueHNA 3PPEKTVBHOCTY OMOIOINIECKOI
O4MCTKY HepTe3arpsisHEHHBIX ITOYB. 37eCh M3yday B3aMOJECTBIE
6aktepnit HedTemecTpyKTOpoB Alcanivorax borkumensis u HeMaToOp
Caenorhabditis elegans, KoTopble ABIAITCA NEPCIEKTUBHBIMU IS
paspaborkmu MetonoB 6moperpasauuu HedTn. Hemaropbl, moctur-
me ctagyy L1 MHKyO6upoBany B cpefe [/ BBIPALIMBAHNUA HEMATOJ
(NGM), c mpobaBneHueM cplpoit HedTu B TedeHre 22 nHell. B cpene
6e3 obaBneHus Gakrepuit 1 HedTU HeMaTORbI Mornbanu Ha 2 JieHb
MHKYyOVpoBaHus. B ombiTe ¢ 1o6aBIeHMeM ChIpoit He)ThIO HEMATOLBI
aKTMBHO II€PefIBUTAINCH, BXOAWUIN B 30HY c/10s1 HepTn. C IOMOII[bIO
OITMYECKOV MMKPOCKONIMM HAOJIOfjamy KOHTPACTHbIE BK/IIOYEHNS
He( TV B KUIIEYHMKe HeMaToy. MaKcuMasbHast IIPOfO/KUTENTBHOCTD
JKU3HU HEMaTofi, BBIPAILleHHBIX B cpefie ¢ HepThIo Oe3 mobasnmeHMs
6aktepuit, cocraBmia 22 gHsA. OXHAKO HEMATOIbI BCTYIWIA B ajlb-
TEPHATVBHYIO TMYMHOYHYIO CTA/I0 OVOTIOTMYEeCKOro MOKos1, popmu-
Py Haysp-MMYMHKA. DTY MUCCIEJOBAHN IT0Kas3amy, 4YTO B IUTAHUN
C. elegans HeoOXomMMO HamM4yye MMUKPOOHOTO MCTOYHMKA IIVIIML
B cpepme nob6aBnenmem Hedtm u Oakrepuii-HedTeneCTPYKTOPOB
A. borkumensis, HemaTopgpl O007aJalOT HOPMAJbHBIM POCTOM,
PEIPOyKTUBHOIM CIIOCOOHOCTBIO ¥ He IPOSIB/IAIOT IHUIIEBOTO
HIOBeJleHVs], KaK orpaHynyeHue B muTanuy. C IOMOIBIO TEeMHOIOIb-
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HOJl MMKpPOCKOINMM OBUIM BU3YaAM3MPOBAHbI, BKIIOYEHUSA HepTH
II0 BCEMY KMIIEYHNMKY HEMATOJi, He IIPUBOJA IOBENEHUYECKUM U3Me-
HEHMsIM, TaKMe KakK muijeBapeHue u gedexanns. Takum obpasom,
6akrepun-HedTenecTpykTopsl A. borkumensis He OKa3bIBAIOT TOK-
cuyeckoro BnusHMs Ha HeMmaron C. elegans, 9To sIBNISETCS MepCIeK-
TUBHBIM JyIg CIIOCOOOB NOBBIIIEHNS 3P (eKTUBHOCTU OMOIOrMye-
CKOJI OYMCTKM HeTe3arps3HEHHBIX cucTeM. Pabora BbINONHEHa 3a
CYeT CpeAcTB CyOCUAMY, BBIIENICHHON B paMKaX TOCYHapCTBEHHOI
nogjepxku  Kasanckoro (ITpuBoOMXKCKOTO) denepanbHOTrO
YHUBEpPCHUTETa B IIe/ISIX IOBBILIIEHUS €r0 KOHKYPEHTOCIOCOOHOCTH
Cpeay BeAYLIMX MIUPOBBIX HAyYHO-OOpa3oOBaTe/NbHBIX IIEHTPOB, 3a
cueT (UHAHCUMPOBAaHUA B paMKax roc. 3ajganus 16.2822.2017/4.6.,
npu ¢puHaHCOBOI nopgep>kKe rpaHTa PODN 18-34-00778 mon_a. —
VucturyT pyHgameHnTanbHOM MeguIMHbI U 6monorum, Kasanckmit
(ITpuBomxkckuit) denepanbublii yHuBepcuret, Kasans, 420000,
Poccns.

Nikonorova I. A., Bugmyrin S. V., Ieshko E. P.
NEMATODE FAUNA OF COMMON SHREW
(SOREX ARANEUS) IN SOUTHERN KARELIA

Nematodes are one of the most numerous and widespread groups of
helminths in S. araneus. Their prevalence and abundance indices are
much higher than for other groups of parasitic worms. The aim of the
study is to synthesize information on the composition of nematode
species in S. araneus and the relative number of nematodes of the com-
mon shrew in the middle taiga subzone of Karelia. Studies of the nem-
atode species composition in common shrew were conducted from
1994 to 2018 in Southern Karelia. The nematode fauna of S.arane-
us in Karelia is represented by 13 species belonging to 6 families:
Capillariidae (4), Soboliphymatidae (1), Strongyloididae (1), Heligmo-
somidae (4), Angiostrongylidae (1) and Ascarididae (2). Representa-
tives of the nematode fauna in S. araneus demonstrate a diversity of life
cycles; common shrew is the definitive host for 11 nematode species,
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among which 9 species are geohelminthes with a direct development
cycle, and the rest are biohelminthes where infection occurs by eating
intermediate hosts, mainly earthworms. The most common nematodes
are representatives of the genus Longistriata. Rare species of nema-
todes are Hepaticola soricicola, Soboliphyme soricis, Stefanskostron-
gylus soricis. The nematode fauna of the common shrew consists of
Palearctic (69.4% of all helminth species); Holarctic (15.3%), Cosmo-
politan (15.3%) species. The studies were financed from the federal
budget through state assignment to KarRC RAS (Ne0218-2019-0075). -
Institute of Biology, Karelian Research Center of RAS, Petroza-
vodsk, 185910, Russia. E-mail: nikonnira@mail.ru

Huxonoposa . A., Byrmeipun C. B., Vlemko E.II.
®AYHA HEMATOJI OBBIKHOBEHHOV BYPO3YBKI
SOREX ARANEUS I0XHO1 KAPEJINU

Hemaronpl - ofHa u3 Hambo/mee MHOTOYMCIIEHHBIX M PasHOOOpas-
HBIX CUCTeMaTIYeCKUX TPYIII TeJIbMUHTOB Sorex araneus. 1o mHpek-
caM BCTPeYaeMOCTY ¥ OOW/IVS MPEACTaBUTEN HEMATON 3HAYNUTE Ib-
HO IIPeBOCXOAUT APYTue TPYMIIbl IMapasUTU4YecKuX depseil. llenbio
IaHHOV paboTHI cTamo 0000IIeHNe CBEIeHNIT TI0 BIJJOBOMY COCTaBY
Yl OTHOCUTE/IbHOM YMC/IEHHOCTY HEMaTo OOBIKHOBEHHOI OypO3yOKM
Ha TeppUTOpUM CpefHeTaé&xHo mop3oHsl Kapenm. ViccnenoBanus
BUJIOBOTO COCTaBa HEMAaTOJ, Y OOBIKHOBEHHON Oypo3yOKy IIpOBO-
pvuch B iepuop, ¢ 1994 mo 2018 rr. Ha Teppuropun H0xnoi Kape-
mu. @ayna Hemarop, S. araneus Kapenuu npepcrasineHa 13 Bupamu,
oTHocAImXcs K 6 cemerictBam — Capillariidae (4), Soboliphymatidae
(1), Strongyloididae (1), Heligmosomidae (4), Angiostrongylidae (1)
u Ascarididae (2). IIpencraBurenn HemaTopmodayHsl S. araneus xa-
PaKTepusyTCcs pa3HOOOpasyeM >XM3HEHHBIX IIVIK/IOB, I 11 BUmoB
0OBIKHOBeHHas1 6ypo3yOKa sIB/IsIeTCSl OKOHYATe/IbHBIM X035IMHOM, Cpe-
i KOTOPBIX 9 BULOB — 9TO T€OTe/IbMUHTBI C IIPOCTBIM L{MK/IOB Pa3BU-
TVs1, OCTa/IbHbIE BU/IBI — OMOTe/IbMIHTBI, 3apayKeHye KOTOPBIMM IIPO-
VICXOJUT IIPY IO€AaHNM IIPOMEXXYTOYHBIX X0351€B, IJTAaBHBIM 00pa3oM
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IOXIeBbIX YepBeil. K MaccoBbIM BujaM HeMaTO[] OTHOCATCS IpefiCcTa-
Butemn popa Longistriata Schulz 1926. Cpeny Hux HanboJblIee pac-
npoctpaHeHye nomyuv Buael L. didas vt L. codrus. Taxoke K mupoko
pacrpocTpaHeHHBIM BMUJAM OTHOCATCs — Aonchotheca kutori, mpu-
Hajytexxamas kK ceM. Capillariidae. K pegknm Bugam oTHOCATCS BUABI
Hepaticola soricicola, Soboliphyme soricis, Stefanskostrongylus soricis.
dayna HeMaTO[; 0OBIKHOBEHHOI OYPO3YOKI COCTOUT, B OCHOBHOM, 13
najeapkTudeckux Bupos. Ha mx pomro npuxopntca oxkono 70% Bu-
IOB; TOIAPKTUYECKNX ¥ KOCMOIO/MNUTOB — 10 15%. @uHaHCOBOE 0be-
CIie4eHe VICC/IeOBAHMUII OCYILeCTBISIIOCH U3 CPEACTB (efepaabHOro
OI0/pKeTa Ha BBINOJTHEHMe rocyaapcTBeHHoro 3agannsa KapHIl PAH
(Ne0218-2019-0075). - b KapHII PAH, IlerposaBopck, 185910,
Poccus.

Odoyevskaya I. M.', Seredkin I. V.?, Spiridonov S.E.?
THE CIRCULATION OF TRICHINELLA INVASIONS
IN WOODLAND HABITATS OF THE RUSSIAN FAR EAST

The occurrence of Trichinella juveniles in muscular tissue of dead wild
animals in Ternei region, Primorskii Province was studied in 2014-
2017. Samples were collected from sables (Martes zibellina), the Asian
black bear (Ursus thibetanus), wild boars (Sus scrofa), raccoon dogs
(Nyctereutes procyonoides), lynxes (Lynx lynx), foxes (Vulpes vulpes)
and leopard cats (Prionailurus bengalensis). DNA extracted from 5-20
juveniles was used to obtain and ‘read’ partial CoxI mtDNA gene se-
quences. The sequences were obtained with primers 37F_Tri GCA GTA
AAT TTA GAA TTT AAA C and 42R_Tri CCT AAT ATT CAT GGT
GTT CAT A. Newly obtained sequences were compared with BLAST
algorithm against deposited Trichinella sequences. The CoxI mtDNA
sequences were obtained for 17 out of 29 Trichinella-positive samples.
Trichinella nativa was a dominant species being present in 12 samples
sequenced. Trichinella nativa was presented by 4 haplotypes. Trichinel-
la spiralis was found in 2 samples of muscular tissue of the sable and
one sample from the fox. Remarkably, the CoxI mtDNA sequence of
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T. spiralis from Primorskii Region was different from the sequences of
this species originating from Europe and North America. Trichinella
pseudospiralis was found in two samples from leopard cats. The CoxI
mtDNA sequence for T. pseudospiralis strain from Sikhote-Alin Na-
tional Reserve was identical to that obtained for the strains from the
raccoon (isolate ISS13 from the European part of Russia, KM357408)
and the brown rat (isolate ISS588 collected in unknown locality in
Russia, KM357409). The study of nucleotide diversity of Trichinel-
la was supported by RSF grant 19-74-20147. — 'K.1. Skryabin and
Y.R. Kovalenko All-Russian Scientific Research Institute of Funda-
mental and Applied Parasitology of Animals and Plants - Branch
FSBSI “FSC - ARSRIEVM RAS”, Moscow, 117218, Russia. E-mail
odoevskayaim@rambler.ru; *Pacific Geographical Institute of the
Far Eastern Branch of the Russian Academy of Sciences; *Severtsov
Institute of Ecology and Evolution of RAS, Moscow, 119071, Russia.

Odoevskaya I. M.}, Kudryashova I. B.?, Kurnosova O. P.},
Rekstina V. V.2, Rudenskaya Yu. A.%, Ziganshin R. H.?
and Kalebina T.S.2
EXCRETORY-SECRETORY PROTEINS
OF TRICHINELLA NATIVA
MUSCLE LARVAE REVEALED
AT DIFFERENT CULTIVATION TIMES

Trichinellosis is a natural focal disease that is registered universally.
Data are available on different virulences among T. nativa strains in
relation to some species of mammals. The variability of host-para-
site relationships in trichinellosis largely depends on the qualitative
and quantitative composition of protein molecules present in the ex-
cretory-secretory (E-S) products of Trichinella. Larvae of T. nativa
strain MK032473 (originally isolated from Ursus arctos muscles) were
passaged on white mongrel mice. The biomass of invasive larvae was
isolated from the muscle tissues of experimental animals by proteolysis
in artificial gastric juice, and then cultured in DMEM. E-S products,
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collected at 24h, 48h and 72h of cultivation were analyzed by liquid
chromatography tandem mass spectrometry (LS-MS/MS). Diverse
functional proteins were revealed in E-S products at each stage of cul-
tivation: more than 100 at 24h, more than 170 at 48h and more than
250 at 72h of cultivation. Our results show that the protein composi-
tion in E-S products of T. nativa changes depending on the prolonga-
tion of cultivation. Common proteins, previously found by us in E-S
products of T. spiralis and T. pseudospiralis (Odoevskaya et al., 2018),
namely deoxyribonuclease family proteins, 5’-nucleotidases and serine
proteases were revealed at all 3 stages of T. nativa larvae cultivation.
A comparison of the E-S protein spectrum revealed in T. nativa with
that of T. spiralis and T. pseudospiralis studied by us earlier allows to
measure the extent of similarity of E-S products in these species. This
study was supported by the Russian Science Foundation (project no.
14-16-00026). - 'K.I. Skryabin and Y. R. Kovalenko All-Russian Sci-
entific Research Institute of Fundamental and Applied Parasitology
of Animals and Plants - Branch FSBSI “FSC - ARSRIEVM RAS”,
Moscow, 117218, Russia. E-mail odoevskayaim@rambler.ru; *Fac-
ulty of Biology, Lomonosov Moscow State University, 119234, Mos-
cow, Russia; *Shemyakin and Ovchinnikov Institute of Bioorganic
Chemistry, Russian Academy of Sciences, 117997, Moscow, Russia.

OpoeBckas V1. M.}, Kygpsmosa I1. B.%, Kypunocosa O.I1.,
Pexcruna B.B.%, Pymenckas 10. A.?,
SuranmmuH P. X.* u Kaneonna T. C.2

I9KCKPETOPHO-CEKPETOPHBIE BEJIK
TRICHINELLA NATIVA,
BbISIBJIEHHDBIE HA PA3HBIX CPOKAX
KYJIBbTUBMPOBAHUA MBIINEYHBIX IMYNMHOK

Tpuxunennés - npupomHO-ouaroBoe 3aboeBaHNe, PETUCTPUpYe-
Moe NOBCeMeCTHO. VIMeITCs JaHHble O pa3/NYHON BUPYIEHTHOCTU
mTaMMoB 1. nativa mo OTHOLIEHNUIO K HEKOTOPBIM BIJaM M/IEKOIINTA-
IOIIVIX SKVMBOTHBIX. BaprabenrbHOCTD pasBUTHA MapasnTO-XO3AMHHBIX
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B3a/IMOOTHOIIEHNII Y TPUXUHET/IE3e BO MHOTOM 3aBUCHT OT Kade-
CTBEHHOTO VI KO/INMYECTBEHHOT'O COCTaBa 6 €/IKOBBIX MOJIEKYJT, BXOJALINX
B COCTaB 39KCKPETOPHO — CEKPETOPHBIX IIPOAYKTOB TPUXMHEI.
JIwavuxu Tpuxuuenn T. nativa mramma MKO032473 (mepBoHavasb-
HO BBIfIe/IEHHBIX U3 MbIIL Ursus arctos) maccupoBany Ha 6enbix Oec-
IOPOJHBIX MBIIIAX. brlOMaccy MHBAa3MOHHBIX TMYMHOK BBIAEIANN U3
MBIIIEYHbIX TKaHell MOJOMIBITHBIX )XMBOTHBIX METOOM IIPOTEO/N3a
B MICKyCCTBEHHOM JKeTyIOUHOM COKe, 3aTeM KY/IbTUBMPOBAIN B Cpefie
IOIMEM. OkckpeTOpHO-ceKpeTopHble HpopyKTel (9-C) momyvanu
nocne 24, 48 u 72 9ac. KyIbTUBUPOBAHUA U aHAIU3MPOBAIMU C II0O-
MOLIIBIO TaH/IEMHOI MacC-CIeKTPOMETPUY, COIPSKEHHOI C BBICOKO-
a¢ddexTnBHOM XupKocTHONM Xpomatorpadmert (LS-MS/MS). B 3-C
IPOAYKTAX, IOMy4YeHHBIX Ha Pas3HbIX CTAAMAX KYIbTMBUPOBAHMSA
JIVYVHOK OBUIM BBISIB/IEHBI pa3/InyHble QYHKIMOHAIbHBIE OenKu: 60-
nee 100 moce 24 yac., 6onee 170 nocne 48 yac. u 6omee 250 mocre
72 4ac. KynbTUBMpOBaHUA. Hamm pesynbTaThl IOKa3bIBAIOT, YTO CO-
craB OenkoB B 9-C npoaykrax T. nativa M3MeHsAETCA B 3aBUCUMOCTI
OT JUIMTENIBbHOCTY KY/IbTUBUPOBaHMs MNIMHOK. Ob1ue 6enku, paHee
obHapyxeHHble Hamy B O-C nipopykrax 1. spiralis u T. pseudospiralis
(OpmoeBckas ¢ coaBT., 2018), a MMeHHO: IpUHAJIEXAIIVe K CEMEeJICTBY
Ie30KCHPUOOHYKIIeas, 5’-HyKIeoTa3aM ¥ CepMHOBBIM IIpOTeas3aM,
Taxoke ObUIM BbIABNIEHBI B O-C mpopykrax 1. nativa Ha Bcex 3 cTa-
mnAx KynbruByupoBanusa. CpaBHeHne crekrpa I-C 6enkos T. nativa
c rakoBbiMu 1. spiralis u T. pseudospiralis, BbIABIEHHBIMY HaMU pPaHee,
NO03BOJIAET IPOAHA/IN3UPOBATh CTeNeHb CXOACcTBa I-C IPOAYKTOB
aTux BujoB. Pabora 6pu1a mogpep>kana rpantoM PH® (mpoekr 14-16-
00026). - "BHVNWUII ¢punnan ®PIHY ®HII BI19B, 117218, MockBa,
Poccust; MOCKOBCKMII TOCYapCTBEHHBINI YHUBEPCUTET WMEHMU
M. B. J/lomoHOcOBa, 6uonorndeckuit pakynpret, 119234, Mocksa,
Poccus; *VIHCTUTYT GMOOPraHWYECKOV XMMWI WM. aKaJleMIKOB
M. M. llemakuna un 10.A. Osunuankosa PAH, 117997, MockBa,
Poccnsa.
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Odoevskaya I. M.', Kudryashova I. B.2, Kurnosova O.P.},
Rekstina V. V.2, Rudenskaya Yu. A.%, Ziganshin R.H.?
and Kalebina T. S.2
PROTEOMIC ANALYSIS OF TRICHINELLA SPIRALIS
AND TRICHINELLA PSEUDOSPIRALIS MUSCLE LARVAL
EXCRETORY-SECRETORY PROTEINS

Trichinella are tissue parasitic nematodes that cause zoonotic disease
of mammals, reptiles and birds. The main role in the development
of the pathological process in trichinellosis belongs to protein com-
pounds secreted by these helminths, the study of the qualitative and
quantitative composition of which is of priority for medicine and vet-
erinary science. Larvae of T. spiralis strain MH 259593 (originally iso-
lated from the muscles of domestic pig) and T. pseudospiralis strain KU
357408 (isolated from raccoon muscles) were maintained by repeated
passaging on white mongrel rats, from the muscles of which the bio-
mass of larvae was obtained for further cultivation in DMEM. Excre-
tory-secretory (E-S) products were collected after 48 h of cultivation
and analyzed by liquid chromatography tandem mass spectrometry
(LS-MS/MS). Bioinformatics analysis was also applied to the obtained
results. Multiple functional proteins were revealed in E-S products of
both strains: more than 150 proteins in T. spiralis and more than 270
proteins in T. pseudospiralis, among them proteins previously revealed
by us in the same (Odoevskaya et al., 2018). These proteins belonged
to deoxyribonuclease family proteins, 5’-nucleotidases and serine pro-
teases, which showed different degrees of identity with similar pro-
teins previously found in E-S products of Trichinella by other authors.
Our results show that the protein spectrum in E-S products can vary
both between Trichinella spp., as well as between strains. The probable
sources of such variability at the genome level of Trichinella are dis-
cussed. This study was supported by the Russian Science Foundation
(No 14-16-00026). - 'K.I. Skryabin and Y. R. Kovalenko All-Russian
Scientific Research Institute of Fundamental and Applied Parasi-
tology of Animals and Plants - Branch FSBSI “FSC - ARSRIEVM
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RAS”, Moscow, 117218, Russia. E-mail: odoevskayaim@rambler.ru;
*Faculty of Biology, Lomonosov Moscow State University, 119234,
Moscow, Russia; *Shemyakin and Ovchinnikov Institute of Bioor-
ganic Chemistry, Russian Academy of Sciences, 117997, Moscow,
Russia.

Opoesckas V. M.}, Kyagpsamosa 11. B.2, Kypnocosa O.I1.,
Pexctuna B. B.%, Pygenckas 10. A%,
3uranmmuH P. X.? u Kane6nna T. C.2

IMPOTEOMHBIN AHAJIN3
9KCKPETOPHO-CEKPETOPHBIX BEJIKOB
MBIITEYHBIX IMYMHOK TRICHINELLA SPIRALIS
M TRICHINELLA PSEUDOSPIRALIS

TpuxuHe/Ibl — TKaHeBble ITapa3MTUYECK)e€ HEMATOJbl, BBI3BIBAIO-
1[yie 300HO3HOe 3ab0/IeBaHMe MIEKONNTAONIVX, PEITIINIL U IITHUI.
OCHOBHYI0O pO/Ib B Pa3BUTUM IATOMOTMIECKOTO HIPOIlecca Py TPU-
XMHeIé3e UTPAIOT CEeKpeTHpyeMble STVMU TeJIbMUHTaMy OeIKOBbIe
COeNVHEeHNs, U3ydeHVe KaueCTBEHHOTO 1 KOJIMYeCTBEHHOIO COCTaBa
KOTOPBIX MeeT IPUOPUTETHOE 3HAYEHME /IS MEMIVIHBI U BeTep-
Hapuu. JInavaku Tpuxvnenn T. spiralis wumamma MH 259593 (6p1m
IIepBOHAYa/IbHO BbI/Ie/IEHbI M3 MBIIII] JoMalHelt cBuHbN) 1 1. pseudo-
spiralis mmramma KU 357408 (BbIje/IeHbI 13 MBIIII] €HOTA-II0JIOCKYHA)
MHOTOKPAaTHO IacCHpOBamy Ha OelblX OeCHOPOHBIX KpBICaX, U3
MBIIII] KOTOPBIX OTyYa/Iyi 6¥0MaCCy IMYMHOK JIA KY/TbTYBYPOBAHNUA
B cpege JIMEM. 3SxckperopHO-cekpeTopHble NpoayKThl (I-C)
Ho/yvan 1mocie 48 4ac. Ky/IbTUBUPOBAHMS Y aHATM3MPOBATIN C I10-
MOIIBIO TAaH/IEMHOJ MacC-CIIEKTPOMETPUM, COTPSIKEHHOI C BBICOKO-
a¢PexTnBHOI >XMAKOCTHOI Xpomartorpadumeit (LS-MS/MS). Ananns
IIO/Ty4eHHBIX Pe3y/IbTaTOB IIPOBOAVUIM C JICIIO/Nb30BaHMEM OVIOVH-
¢dbopmanyonHpix MeTooB. B 9-C npopykrax 060X mTaMMOB OBLIO
oOHapy>XeHO 00/blIoe KOMM4eCcTBO (PYHKIMOHAIbHBIX OelKoB: 60-
nee 150 gna T. spiralis u 6onee 270 pna T. pseudospiralis, B ToM dmc-
ne OenKy, BBIABJICHHBbIE HaMV B 9TUX InTaMMax paHee (OpoeBckas
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C coaBT., 2018) ¥ MpUHaAIeXaIINe K CEMEJICTBY J1e30KCUPUOOHYKIIe-
a3, 5’-HyKJIeOTH/ja3aM U CepMHOBBIM IIPOTea3aM, JIsi KOTOPBIX OblIa
II0Ka3aHa pas/INYHasA CTeNeHb UICHTUYHOCTY CO CXONHBIMM OeKaMu,
obHapy>keHHbIMU B J-C IPOAYKTaX TPUXMHE/UT APYTUMI aBTOPAMIL.
Hammm pe3ynbpraTbl MOKa3bIBalOT, YTO cOCTaB J-C OEIKOB MOXeET pas-
NINYaThCA KaK s pasHbIX BUnoB Trichinella spp., Tak M MeX/y mTaM-
MaMmn. OOCY>XJAOTCS MICTOYHUKU IOZOOHON BapmabenbHOCTU Ha
ypOBHe reHOMa TpuxuHe1. Pabora 6bl1a mogpep>kana rpanTom PHO
(mpoexT 14-16-00026). - 'BHUMNII ¢pmwman ®PBIHY ®HII BIIOB
PAH, 117218, MockBa, Poccust; 2MoOCKOBCKMIT TOCYJapCTBEHHBIN
yHuBepcurerumenn M. B.JlomoHocoBa, 6monormyeckmit paxynpreT,
119234, Mocksa, Poccus. *VMHcTUTYT 6MOOpraHMYecKOil XMMWK
M. akageMukoB M. M. Illemakuna u 0. A. OpunnaukoBa PAH,
117997, MockBa, Poccus.

Parihar K., Rehman B. and Siddiqui M. A.
CONJOINT EFFECT OF OIL SEEDCAKES
AND BIOCONTROL AGENT ON THE ROOT-KNOT
NEMATODE MELOIDOGYNE JAVANICA AFFECTING
SOLANUM MELONGENA L. IN POTS

Plant parasitic nematodes are responsible for agricultural losses world-
wide, accounting for an estimated loss of $157 billion annually, out
of which $40.3 million is reported from India. Root-knot nematodes
(Meloidogyne spp.) are the most harmful plant pests, which serious-
ly affect many economically important crops worldwide. Most of the
vegetables, horticultural crops, spices and pulses are highly suscepti-
ble to root-knot infection. In order to combat the devastating effect
of root-knot nematodes a lot of chemical pesticides are used by farm-
ers and agricultural practitioners for better crop yield and production.
Chemical pesticides exposure has been associated with groundwater
contamination and human health risks. Injudicious use of these pes-
ticides leads to accumulation of chemicals in the food chain. This has
created the possibility to use biocontrol agents, organic amendments,



13t INTERNATIONAL NEMATOLOGICAL SYMPOSIUM,
62 29 July - 4 August, 2019, Petrozavodsk, Russia

agricultural wastes and vermicomposts to reduce the population den-
sity of root-knot nematodes. In this experiment, an attempt was made
to determine the efficacy of oil seed cakes (cotton, mustard and neem)
singly and in combination with Pochonia chlamydosporia (fungal bio-
control agent) against the root-knot disease of Solanum melongena L.
(eggplant) caused by Meloidogyne javanica (root-knot nematode) in
pots. Application of neem seed cake combined with Pochonia chlam-
ydosporia was found to be the most effective in enhancing chlorophyll
content, carotenoid content, pollen fertility, yield/plant, shoot and root
weight, shoot and root length, while among pathological characters the
number of eggmass /plant, number of eggs/eggmass, root-knot index
(RKI) were reduced. These organic amendments produce secondary
metabolites, which have an allelopathic effect, promote resistance, en-
hance yield and growth parameters. — Section of Plant Pathology and
Plant Nematology, Department of Botany, Aligarh Muslim Univer-
sity, Aligarh, 202002, India. Email: rnakavi@gmail.com

Perry R.N.
NEMATODE SURVIVAL

Species of nematodes live in a wide variety of habitats from hot
water springs and Antarctic tundra to habitats in animals and plants
as parasites. In addition, many species have an astonishing ability to
survive severe adverse conditions. This not only enables plant-parasitic
nematodes to survive the inter-crop period, but also ensures long-term
survival of harsh environmental conditions. Such survival ability has
major consequences for effective field control of nematodes parasitic
on economically important crops. It is also central to the capacity of
nematodes to survive transportation and to establish in new areas.
The survival strategies of plant-parasitic nematodes will be illustrated
and the implications for control and quarantine will be discussed. -
Department of Biological and Environmental Sciences, School of
Life and Medical Sciences, University of Hertfordshire, Herts AL10
9AB, UK. E-mail: r.perry2@herts.ac.uk.
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Polyanina K. S., Ryss A. Yu.
LIFE CYCLES OF XYLOBIOTIC NEMATODES
WITH SPECIAL REFERENCE TO THREE SPECIES
PARASITIZING DECIDUOUS TREES

Three nematode-caused diseases of the deciduous trees Ulmus spp.,
Fraxinus excelsior and Quercus robur were studied. The life cycles of
xylobitic nematodes are polyxenic, consisting of the propagative gen-
eration on a phytopathogenic fungus and the woody plant, and the
transmission generation (representing by dauer juveniles) on an insect
vector. The aim of the study was to identify the biota in sick trees and to
assess the contribution of individual species to the infection dispersal.
In tree die-back areas, 27 nematode species were identified form tree
trunks. Three of the species belonged to the pathogenic genus Bursaph-
elenchus. The nematode propagative generations were cultivated on the
fungus B. cinerea on PDA. Four molts, the first one inside eggshell,
and 5 stages of development were revealed. Diagnostic characters for
stages and sex of the juveniles included the size, position and struc-
tures of the genital primordia. The sex of juveniles can be identified
starting the 3™ stage. Dauers in Bursaphelenchus ulmophilus and Bur-
saphelenchus crenati are special transmissive juveniles of the 3 stage
(JD3), whereas dauers in Bursaphelenchus fraudulentus are JD4. The
stoma and pharynx in dauers are reduced and non-functional. These
structures are different from the fully developed and functional ones
in propagative juveniles. The tests on the nematode specificity were
carried out on coniferous and deciduous hosts. The parasitic specificity
of the nematode species to their natural plant hosts was proved ex-
perimentally; this specificity seems to be independent of their vector
preferences. There was additional nematode species specificity for the
plants which may have been the hosts of the ancestor of the correspond-
ing nematode species clade (phylogenetic memory). Support: grant
RFBR 17-04-00360a, State projects: AAAA-A17-117030310322-3,
AAAA-A19-119020690109-2, AAAA-A17-117080110040-3 (ZIN
RAS collections). - Zoological Institute, Saint Petersburg, 199034,
Russia. E-mail: polyanina.kristina.ras@gmail.com; nema@zin.ru.
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ITonsaunua K. C., Peicc A. 1O.
JKM3HEHHBIN UK/ KCVJIOBMOHTHBIX HEMATO[I
HA ITPMMEPE TPEX BUTOB ITAPA3SVTOB
JIMCTBEHHBIX TEPEBBEB

VccnemoBaHbl TpU OIACHBIX HEMATOZ03a NMApKOBBIX M JIECHBIX Ha-
CaXJIEHUI JNUCTBEHHBbIX JepeBbeB, Ulmus spp., Fraxinus excelsior
u Quercus robur. YKusHeHHBI1 LIMK/I KCMIOOMOHTHBIX HEMATOJ] BKITIO-
JaeT (PUTOIATOTEHHBII Ipub U IpeBecHOe pacTeHye (IponaraTuBHoe
IIOKOJIEHNE), @ TaK’Ke TPAHCMUCCUBHOE ITOKO/IeHNe (IMYHMKU-Jaye-
pbl) Ha nepeHocuyke. Llenb vccenoBanusA — BBIABUTb HEMAaTORHYIO
610TYy B OOTIbHBIX AEPEBbAX U OLIEHUTb BK/IaJ] OTAE/bHBIX BIJIOB B pac-
npoctpaHeHne nHeKImit. B oyarax ycpixaHus AepeBbeB B CTBOJIAX
BBIABJICHBI 27 BUIOB HEMATOJ, TP BYJjA OKA3a/IJICh BUAMM IIATOTeH-
HOro p. Bursaphelenchus. HemaTons! pa3MHOX€EHBI B Ky/IbType rpuba
B. cinerea A M3y4eHMs IMKIA Pa3BUTUA IPOIATATUBHOTO IIOKOJIE-
HUA. BbIABIeHO 4 MMHBKM, IlepBas BHYTPHU Ail1[eBOl 000I0YKY, U 5
CTaiMil pasBUTHA. YCTAHOBJICHBI AMATHOCTIYECKYIE IPU3HAKI CTAVIT
U [IOJIa TI0 pa3Mepam, CTPYKTYype ITOJIOBOTO 3a4aTKa ¥ 3a4aTKOB II0/I0-
BBIX OPraHoB. [0/ IMYMHKY MOXKHO JYIarHOCTUPOBATh ¢ 3 cTapuu. [la-
yepbl IIpefiCTaBIeHbl TpeThell cranueit y Bursaphelenchus ulmophilus
u Bursaphelenchus crenati, 4etBepToit ctagueit y Bursaphelenchus
fraudulentus. Y mayep-nMYMHOK 3HAYMTENTBHO PENyLPOBAHbI CTOMA
U I7I0TKA. ITO oTIM4aeT (HopesupyeMblX )XYKaMI JayepoB OT MUTaA-
IOIIVXCS JIMYMHOK IIPOINATaTMBHBIX IIOKOJIEHMII C (YHKIVIOHUPYIO-
I[VIMJ CTOMOJT ¥ ITIOTKOi, MMapasUTUPYIOLINX B X03s51eBaX: PacTeHUMN
u rpube. ITpoBemeHBI TeCTbl Ha CIENM(UYHOCTD Ha HECKOIbKMX
BU/IaX XBOJHBIX M JIUCTBEHHBIX JIepeBbeB. YCTAHOB/ICHO HajM4ue
He3aBJCYMOJl OT IEepPEHOCYMKA CIenM(PUIHOCTU BUJIOB HEMATOJ
K IIPUPOIHBIM PaCTEHNUAM-X03s1€BaM, U CrielrpUIHOCTD K X03s1eBaM
IPEeIIOIOKITEIBHOTO TpefKa KIafbl HeMaToy, (¢puioreHernyeckas
namATh). [lognepxkka: rpant POOU 17-04-00360a «PayHa kopoe-
noB (Coleoptera: Curculionidae: Scolytinae) Poccun n compenens-
HBIX CTPaH: HOBBIN B3IJIAJ C ITO3UIVM COBPEMEHHOI CMCTEMaTHKI,
MOJIEKY/IIPHOVI ~ UIOTeHeTNKY, Omoreorpaduim», ToC3afaHUAMU
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AAAA-A17-117030310322-3; AAAA-A19-119020690109-2. Vicrionb-
30BaHbl (POHIOBBIE KOIEKLMM 300/TIOTMYECKOr0 MHCTUTYTa: AAA-
A-A17-117080110040-3. — 3oomorm4yecknii MHCTUTYT Poccmiickoi
akapgemun HayK, Cankt-IletepOypr, 199034, Poccus.

Popov 1. 0.!, Popova E.N."*
IDENTIFICATION OF CLIMATIC PREDICTORS
RESTRICTING DISTRIBUTION OF CASTOR BEAN
TICK IXODES RICINUS

For identification of climatic predictors and their limiting values de-
termining the geographical range of Ixodes ricinus, data on its dis-
tribution in 1951-1980 were used. Climate variables were calculated
using the results of ground-based meteorological observations of the
Roshydromet hydrometeorological stations network for the specified
period. Based on the analysis of the literature and information on
the biology of I. ricinus, the following climatic factors that influenced
its distribution the most were identified: sum of active temperatures
(SAT) with threshold of 10 °C, annual amount of precipitation and av-
erage January temperature. The values of climatic predictors limiting
the distribution of I. ricinus were refined by enumerating all possible
combinations of their values with a step corresponding to the resolu-
tion of the meteorological database in the interval from the minimum
value observed within the actual tick range to the maximum value,
and further calculation of the climatic range for a given combination
of climatic conditions and assessment of the coincidence of the cal-
culated range with the actual one. Cohen’s kappa was used as an indi-
cator of the classification quality. As a result of the calculations it was
found that the following climatic conditions correspond to the best
coincidence of actual and calculated climate ranges: sum of active tem-
peratures (threshold 10 °C) above 1550 °C.day, annual precipitation
above 491 mm, average January temperature above -14.1°C. The val-
ue of Cohen’s kappa for this combination of conditions was 0.85332,
which corresponds to an almost complete coincidence of its actual and
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estimated climatic ranges on the estimation scale for this criterion. -
"Yu. A. Izrael’ Institute of Global Climate and Ecology, Moscow,
107258, Russia. E-mail: igor_o_popov@mail.ru; *Institute of Geog-
raphy of the Russian Academy of Sciences, Moscow, 119017, Russia.
E-mail: en_popova@mail.ru

ITonos I1.0.}, ITomosa E. H.%>2
NIEHTUNOUKAIINA KIIMMATUYECKUX ITPEIMKTOPOB,
OI'PAHNMYMBAKOIINX PACITPOCTPAHEHUE
EBPOIIEVICKOT'O JIECHOTI'O KJIEIIIA IXODES RICINUS

s vpeHTHOUKAIUY KIMMATUYeCKUX IPEANKTOPOB U MX Hpefiesb-
HBIX 3HAYEHUII, ONpenensoomux apean Ixodes ricinus, OB MICIIONb-
30BaHBI JIaHHbBIE II0 €r0 pacnpocTpaHeHuio B 1951-1980 rr. Pacuer
K/IMMaTUYeCKUX TIEPEMEHHBIX IIPOU3BOANIICA C MCIOIb30BaHMEM pe-
3y/IbTATOB Ha3eMHbBIX METEOHAOMIOeHNIT CeTH IMAPOMETeOCTAHIIVIA
Pocrupgpomera 3a ykasanHbI nepuop. Ha ocHoBe aHanmusa nuTepa-
TYpPbI U CBEJIEHNI O 6ymonornu I. ricinus 6bIIN BBIENEHDI crefyromne
KIMMaTudeckyie (akTopbl, B HauOONMbIIell CTEleHM BIMAIOLIE Ha
ero TeppUTOPUIO OOUTAHMA: CyMMa aKTMBHBIX Temmeparypa (CAT)
¢ noporoM 10°C, rofoBoe KOIMYECTBO OCAJKOB U CpefiHAA TeMIle-
paTypa sAAHBaps. YTOYHEHME IPe/e/IbHBIX 3HAYEHNI KIMMaTHIeCKNX
NPeUKTOPOB, JTUMUTUPYIOIINX pacnpocTpaHenue I. ricinus, mpo-
BOJVJIOCH ITyTeM Ilepebopa BceX BO3MOXKHBIX KOMOMHALIMII UX 3Ha-
YeHUII C IIaroM, COOTBETCTBYIOUIVM paspellaoleil CIoCOOHOCTH
6a3bl JAHHBIX MeTEOHAOIONEeHNII, B HTEPBaje OT MUHMMAaIbHOTO
3Ha4YeHNs, HabIIofaeMoro B Ipefiesiax GpakTUIeCKOro apeaja KIella,
[0 MAaKCUMMAaJIbHOTO, JaJIbHEIIero pacyéTa KAMMAaTUYEeCKOrO apeasa
IpY 3a/JaHHON KOMOVHAIMM KIMMATUYeCKUX YCTOBMIT M OLIEHKM CO-
BIIQJIeHVsI PACCYUTAHHOTO apeana ¢ pakTnyeckum. B kadecTBe moka-
3aTesls KauecTBa Knaccudukanmy OblIa MCIonb3oBaHa Kamnma Kosxa.
B pesynbrare npoBeieHHbIX PaCYeTOB YCTAHOBJIEHO, YTO HaMIy4llle-
MY COBIIafIeHVI0 QaKTMYECKOTO ¥ PaCYeTHOTO KIMMAaTUYeCKOro ape-
aJIoB COOTBETCTBYIOT CIEyIOLIe KIMMaTU4eCKNe YCIOBMA: CyMMa
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aKTMBHBIX TemIiepaTyp Bosjyxa (mopor 10°C) seime 1550°C - cyT,
rOf0BO€ KOIMYECTBO OCAJKOB Bbllle 491 MM, cpefHAA TemIlepa-
Typa AHBaps Bble -14.1°C. 3Havyenme kannbl KosHa mnpum aroit
KoMOMHanyy ycmoBuit coctaBuino 0.85332, 4YTO COOTBETCTBYeT
TIOYTH IIOTHOMY COBIIAZIeHVIO er0 (PaKTHUECKOTO U PacU€THOTO KIM-
MaTHYECKOTO apeasioB IO OLeHOYHOJ LIKaje [ 3TOr0 KpUTepus. —
"MTHCTUTYT IT06aNbHOTO KAMMaTa M 9KOTOTMM JIMEHM aKajeMMKa
10. A. U3pasna, Mocksa, 107258, Poccus; *VIHcTUTYT reorpadpun
PAH, MockBa, 119017, Poccus.

Popova E.N."2, Koukhta A.E."?, Popov 1. 0.
USE OF THE SOIL NEMATODE FAUNA
AND PINE STANDS GROWTH DATA IN INTEGRATED
BIOINDICATION OF VARIOUS SOIL-CLIMATIC
CONDITIONS OF THE EUROPEAN TAIGA

Various biogeocenoses of the European Russia’s taiga zone were exam-
ined. The ecological-trophic and taxonomic composition of nematode
communities and the linear growth of Scots pine stands were studied.
In general, the soil type had a greater influence on the composition of
nematode communities than the plant community, although the uni-
formity of the plant cover also increased the nematode fauna similar-
ity. When comparing the nematode communities of similar soil types
in different types of plant communities of Karelia (dwarf shrubs, forbs-
dwarf shrubs, and pine stands), their taxonomic similarity coefficients
increased in line with the similarity of plant communities. However,
the taxonomic similarity rates of the nematode fauna of similar pine
communities decreased with growing differences between soil types
(peat bog and podzolic soils). Where both soil and plant components
of biogeocenoses differed significantly, the similarity coeflicients of
their nematode communities were close to zero. Stable biogeocenoses
were characterized by high taxonomic diversity of the nematode fau-
na and low indices of dominance of its individual representatives. On
the contrary, biogeocenoses with unstable ecological conditions had
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a poor nematode fauna and high indices of dominance of its individ-
ual representatives. Studies of pine stands also revealed a dependence
of linear growth indicators on the soil conditions. The moisture level
was the main determinant. Analysis of the data from the monitoring
of pine stand response to climate variations showed that the increase
in the height of Scots pine was largely dependent on interannual vari-
ations in temperature and precipitation. It was also established that
pine stands in different climatic zones of the European taiga formed
separate growth response clusters. (Financial support: state assign-
ment No. 0148-2018-0006). - 'Institute of Geography of the Russian
Academy of Sciences, Moscow, 119017, Russia. E-mail: en_pop-
ova@mail.ru, anna_koukhta@mail.ru; *Yu. A. Izrael’ Institute of
Global Climate and Ecology, Moscow, 107258, Russia. E-mail:
igor_o_popov@mail.ru

ITonosa E.H."?2, Kyxra A.E."?, ITonos 1. 0O.?
VICIIO/Ib3OBAHVE ITIOYBEHHO
HEMATOJJO®AYHbBI 1 TAHHBIX O COCTOSIHUN
COCHOBBIX TPEBOCTOEB
B KOMIUTEKCHOV BUOMHIVKAIINN
PA3JIMYHBIX TIOYBEHHO-KIMMATUYECKUX
YCIOBUW EBPOIIEVICKOM YACTU TANTU

B 06¢ceoBaHbl pasIndHble OMOTeOIeHO3bI TaeXKHON 30HBI EB-
pomneiickort yactu Poccum (EYP). Vay4yamm skomoro-tpodudeckuii
Y TAKCOHOMMYECKMII COCTaB HEMATOJHBIX COOOLIECTB, a TAKXKe JIM-
HEJHBIN MIPUPOCT PEBOCTOEB COCHBI OOBIKHOBEHHOIL. [lomydyeHHbIe
IaHHbIe 00pabaThIBa/INCh C ITOMOIIBIO PA3IMYHBIX CTATMCTUYECKUX
MeTozoB. Taxoke OBUI TPOBefeH MX KIACTepHBIN aHam3. B 1ienom, i
II0YBBI OKasbIBajI OoJIblllee BIMAHNME Ha COCTAB HEMATOZHBIX CO00-
1[eCTB, YeM PUTOLEHO3, XOTsI OFHOTUIIHOCTb PACTUTENIBHOTO TIOKPOBa
TOXKE YBeIMYMBaIa CXOCTBO HeMarofodayHel. B Kapemuu npu cpas-
HEHIM COCTaBa cOOOIeCTB HeMaTOy O/IM3KUX TUIIOB II0YB, HO pas/iny-
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HBIX (UTOIEHO30B (KYCTapHMYKOBBIX, PasHOTPABHO-KYCTapHUKO-
BBIX U COCHOBBIX), KO3 PUIIMEHThI X TAKCOHOMMYECKOTO CXO[CTBA
YBEIMYMBAIICH ITO Mepe CXOACTBA PaCTUTEIbHBIX coobecTB. OnHa-
KO IIPU YCWJICHUU Pa3IM4uii MeXJy IOYBEHHbIMM THnamu (Topds-
HO-0O0JIOTHBIE 1 TIO/I30/IUCThIE TIOYBBI) B CXOXKUX COCHOBBIX (huTOlLIE-
HO3aX K09 PUIVIEHTH TAKCOHOMIYECKOTO CXOZICTBA HeMaTORO(payHbI
cHIDKamUCh. I1py cyliecTBEHHBIX pa3IN4uAX U IOYBEHHBIX, U PacTH-
TEJIbHBIX KOMIIOHEHTOB OTHE/bHBIX OM0re0I[eH030B, K03 uiimeHThI
CXOJZICTBA MX HEMATOHBIX COOOIIeCTB ObIIM OMM3KM K HYIIO. YCTOM-
4yBble OMOTeOIeHO3BI CO CTAOV/IbHBIMM 9KOMIOIMYECKVIMI YCTIOBU-
MU XapaKTepU30BaIUCh TAaKCOHOMUYECKUM pasHOOOpasmeM HeMa-
TOZfOQayHBl 1 HU3KVMMI [TOKA3aTeIAMN JOMWHMPOBAHYS OTHE/IbHBIX
npezncraButeneil. Hamportus, 61oreoieHo3bl ¢ HECTAOUTBHBIMU KO-
JIOTMYECKUMM YCTIOBUAMY OTIMYA/IICh O0€HOCTBIO (payHUCTUIECKO-
r0 COCTaBa HEMATOJHBIX COOOIIECTB C JOMMHMPOBAHMEM OTHETbHbBIX
npepcraButeneir. [Ipu o6cnenoBaHNy IPEeBOCTOEB COCHBI OOBIKHO-
BEHHOIT TaK)Xe OTMeuYeHa 00JIbIlasi 3aBMCUMOCTD ITIOKa3aTesieil T1MHe -
HOTO IIPUPOCTa OT NOYBEHHBIX YCI0BUI (GOPMUPOBAHMA COCHOBOTO
MaccuBa: TOPGAHO-O0MOTHBIX, AJUTIOBUATBHO-O0MTOTHBIX, MOJ30/IN-
CTBIX MM TIOA30710B. ONpenensollee 3SHa4eHE IMeTIa CTENIEHD YBIaXK-
HEHHOCTU TeppUTOpuil. AHa/NIN3 MOHUTOPVHIOBBIX IAHHBIX OTK/IMKA
COCHOBBIX [JP€BOCTO€B Ha K/IMMAaTU4YeCKMe M3MEHEHN II0Ka3ajl, YTo
IIPUPOCTHI B BBICOTY COCHBI OOBIKHOBEHHOII Ha ceBepe EUP B 3Haum-
TE/IbHON CTENEHM 3aBUCAT OT MEXTOJOBBIX Bapyaluil TeMIIEPATyPbl
U 0CafIkoB. TaxoKe yCTaHOBJIEHO, YTO IAPEBOCTOM COCHBI, IIpoM3pac-
TalIlJe B Pa3IMYHbIX KIMMAaTUYECKNX 30HaX EBpomnerickoi Tairu,
dbopMupoBamy OTAENbHBIE KJIACTEPhl OTK/IMKA IpupocTa. [lomyden-
Hble JJaHHbIe MOTYT OBITH MCIIONIb30BAaHbI B KOMIUIEKCHOV OVIOVH[M-
KallV} PaslIM4YHbIX [TOYBEHHO-KIMMAaTUYECKNUX YCIOBMII OTHAENIbHBIX
6noreonieno30B EBpormerickoit TaexxHoit 30HbL (PuHaHCOBas Mof-
mepkka: rocsamanue Ne0148-2018-0006). - 'MuctutyT reorpadpumn
PAH, Mocksa, 119017, Poccus; 2MIHCTUTYT I106a/TBHOTO KTMMAaTa
U 3Konorum uMeHn akagemmka l0.A. VM3pasna, Mocksa, 107258,
Poccus.
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Pridannikov M. V.., Ukolova A.Y.?
EFFECTIVE NEMATICIDE AGAINST
PARASITIC NEMATODES ON POTATOES

The damage of tubers by nematodes is one of the most important prob-
lems for potatoes. The biology of nematode species is such that they
cannot be eradicated completely by any single method, and a whole
complex of closely interconnected measures is needed to control this
pathogen, helping to control the propagation and reproduction of the
pathogen at all stages of potato production. One of the most effective
tools is the placement of nematicides into the soil. New nematicide
Vydate 5G provides reliable control of most species of nematodes on
potatoes, onions, sugar beets and carrots. — 'Severtsov Institute of
Ecology and Evolution of RAS, Moscow, 119071, Russia. E-mail:
mikhail.pridannikov@yahoo.com; *Corteva AgriScience, Moscow,
Russia. E-mail: anastasiya.ukolova@corteva.com

IIpupanaukoB M. B.!, Ykonosa A. 10.?
SOOEKTUBHBIN HEMATUIIN
IJISA BOPBBLI C ITAPASUTUYECKIMMUAU
HEMATOJAMM HA KAPTO®EJIE

[ToBpesxeHus KyOHei HeMaTOaMy — OfiHa 13 BaXKHEIINX IpobieM
KapTodena. buomorns BuAOB HeMaToJ He IO3BO/SAET IIOMHOCTBIO
YHUYTOXUTDb VX KaKMM-TNOO OJHMM METOZIOM, ISl 60PBOBI C 9TUM
BO30yuTeIeM HeOOXOAUM LeIblil KOMIUIEKC TeCHO B3aIMOCBS3aH-
HBIX MeXJ1y c000iT Mep, TOMOTAIOLINX KOHTPOIVPOBATh PacIpoCTpa-
HeHJe U PasMHOXKeHVe BO30OyAMUTe/sd Ha BCeX dTalax IPOU3BOJCTBA
kaprodens. OgauM n3 Hambosnee sPpQPEeKTUBHBIX CPENCTB SABIACTCA
BHeCeHNe HeMaTULMIoB 1ouBy. HoBerit Hematuipuy Bupat 5T obecrre-
YBaeT HaIe)XHbBIII KOHTPO/Ib OO/MBIIMHCTBA BULOB HEMATON Ha Kap-
Toderte, Tyke, caxapHON CBeK/Ie X MOPKOBU. — 'VIHCTUTYT npobiem
sxonorum ussononumn um. A. H. Cesepnosa PAH, MockBa, Poccus;
Kommanna «Corteva AgriScience», oTgen 3ammThl pacTeHUId,
MockBa, Poccusa.
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Ryss A. Yu.
EVOLUTION OF THE COMPLEX LIFE CYCLES
OF WOOD-INHABITING NEMATODES,
NEMATODA: APHELENCHOIDEA

The host specificity of plant-parasitic nematodes to their associates has
been revealed both for propagative generations (with host plants and
fungal hosts) and for the transmissive generation (with insect vectors).
The evolution pattern has been reconstructed in Aphelenchid nem-
atodes using combined morphological and molecular analysis. It is
characterized by the formation of a complex life cycle with subsequent
secondary simplification until direct cycles in several phylogenetic
lineages. The coevolution of nematodes with plant hosts and insect
vector taxa was demonstrated using species of the genus Bursaphelen-
chus. The main morphological markers of the molecular clades were
revealed. A marked trend for combining some progressive steps with
many reversive steps to ancestral niches was demonstrated in differ-
ent clades of nematodes. It was concluded that the system “plant par-
asite-host-vector” has originated from the associations of the detritus
food web. - Zoological Institute RAS, Saint-Petersburg, Russia.
E-mail: alryss@gmail.com

Pricc A. 10.
IBOIMIOINA ITIOTNTOCTA/IbHBIX ITMK/IOB
HA ITPMUMEPE CTBOJ/JIOBBIX HEMATO]]
NEMATODA: APHELENCHOIDEA.

BoisiBiena creruduvHOCTh GUTOHEMATON K aCCOLMAHTAM KaK IIPO-
IaraTMBHOTO (pacTeHus), TaK ¥ TPAHCMUCCUBHOTO (HaceKoMble) II0-
KOJIEHWIT LMK/, PeKOHCTpynpoBaHa 3BOMIONMS IIMKIOB adeieHxo-
UIHBIX HEMATOJ C IPOILeCCAMM CTAHOBJIEHNUS MOMMKCEHHOTO IIMKIIA
Y BTOPUYHOTO YIPOILeHMsI LMK/IA O MOHOKCEHHOTO B Iapasiiefib-
HbeIX ¢uretndeckux auHusx. Ha mpumepe poma Bursaphelenchus
C TOMOIIPI0 COYETAHMsI MOJIEKY/ISPHBIX, MOPdOIOTNIeCcKNX
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U TIApa3UTOIOTMYECKIX ITOJXO/J0B TI0Ka3aHbI IIPOLIeCChl KO3BOMIOLUN
C pacTeHMAMM X0351€BaMU VI HACEKOMBIMM II€PEHOCUYMKAMMY, BbIABJIE-
HBI I7IaBHbIe MOP(OTOTMYeCKIX MapKephl (prIe TMYIeCKX KIaf (TpyI
BIJIOB POJja) 1 JOKa3aHa TeHEHIIVS K peBePCUSM, KOTTIa KaXK/[bIi I1ar
IIPOTPECCUBHOI 3BOMIOLMY COIIPOBOXKAETCS HECKOTbKMMM IIaraMMy
BO3BPaTOB — peBepPCUIl K NPUBBIYHBIM HUIIAM IIPEIKOBBIX TAKCOHOB.
CpenaH BBIBOJ| O IIPOVMCXOXIEHUY CUCTeM PUTONAPa3UT-XO3ANH-TIe-
PEHOCUYMK U3 accoLMalMil AeTPUTHON NMUILEBOI ceTu. — 300/I0TnYe-
ckuit muacTUTYT PAH, CankT-Ilerep6ypr, Poccus.

Sadjjadi S. M., Najjari M., Khodadadi H.
DEVELOPMENT OF REAL-TIME PCR ASSAY
FOR SIMULTANEOUS DETECTION
OF ANISAKIS SPECIES NEMATODE
IN FISH AND FISH CANNED PRODUCTS

Anisakis species are a group of zoonotic fish-borne nematodes causing
gastro-intestinal lumen anisakiasis in humans or a systematic allergic
reaction. The aim of the study was to develop a quantitative real-time
PCR (qPCR) for monitoring and detection of Anisakis spp. DNA in fish
and fish derived products, including canned fish, to help manufacturers
to establish new concepts of safety in fish products and consequently to
improve consumers’ health, preventing different types of human ani-
sakiasis. Native Anisakis typica 1, larvae were collected from Psettodes
erumei from Persian Gulf, Iran. Anisakis simplex and Anisakis pegreffi
1, larvae were donated by Sapienza Universty (Italy). DNA from the
sample larvae as well as 50 canned fish samples from 9 different brands
was extracted using a commercially available kit or Cetyl Trimethyl
Ammonium Bromide CTAB method. The nuclear ribosomal internal
transcribed spacer (ITS1, 5.8S, ITS2) region of the worms was target-
ed for real-time PCR. A 86 bp target of ITS, gene of Anisakis spp was
amplified. Melting curve analysis showed a specific peak temperature
around 80 °C. Ten-fold serial dilutions of DNA from 1 x 10°to 1 x 10*
resulted in a low detection limit (0.0007ng/ul) of DNA with an R2

13t INTERNATIONAL NEMATOLOGICAL SYMPOSIUM,
29 July - 4 August, 2019, Petrozavodsk, Russia 73

value equivalent to 0.988. The two assays did not amplify DNAs from
Toxocara cati, hydatid cysts, Fasciola hepatica, Dicrocoelium dendriti-
cum, Hysterthylacium amoyense and DNA-free samples (negative con-
trols). A total of 26 (52%) out of 50 samples were found to be positive
for Anisakid DNA using Pananisakid primers. The developed qPCR
could be used as a rapid and reliable assay for detecting of Anisakis spp.
larvae in fish and canned fish products. The method not only may help
to monitor the safety of sea food products but also could improve the
methods for screening of humans infected with the nematode. — De-
partment of Parasitology and Mycology, School of Medicine; Shiraz
University of Medical Sciences, Shiraz, Iran. E-mail: sadjjadi316@
gmail.com

Shesteperov A. A.
NEMATODES AS OBJECTS
FOR PARASITOLOGICAL
AND BIOLOGICAL RESEARCH

Data are reported on the importance of nematodes in agriculture, the
role of nematodes as biological models in the study of fundamental
processes in biology, in the screening of chemical agents to combat
phytogelminths, in the search for agents for biological methods to com-
bat phytonematodes. Direct and indirect relationships between nem-
atodes and mycorrhizal fungi are described. A detailed description of
the use of fungal helmints in combating fungal disease pathogens and
developing nematode-resistant cultivars and hybrids of agricultural
crops is provided. The prospects of using nematodes as test objects for
parasitological and biological research are shown. — All-Russian Sci-
entific Research Institute of Fundamental and Applied Parasitology
of Animals and Plants - Branch of the Federal State Budget Scientif-
ic Institution «Federal Scientific Center — All- Russian Scientific Re-
search Institute of Experimental Veterenari Medicina K. I. Skryabin
and Y.R. Kovalenko the Russian Academy of Sciences», Moscow,
117218, Russia. E-mail: aleks.6perov@yandex.ru
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Illectenepos A. A.
HEMATO/[bI - OB bEKTDbI
JJIA IIAPA3UTO/TIOIMYECKUX
Y BUOJIOTUYECKUX UCCIETOBAHUN

[IpuBemeHbl TaHHBIE O 3HAYEHUM HEMATOJ, B CEIbCKOM XO3ANCTBE,
IOKa3aHa pO/Mb HEMAToJ, KaK OMOMOIMYeCKMX MOJeNell Ipu
U3y4eHNN PyH[aMEeHTa/IbHBIX IPOIECCOB B OMO/IOrNN, B CKPMHIHTE
XVMUYECKUX CpefcTB 60ppObI ¢  QuTOreNbMMHTAMM, IIOMCKe
areHTOB OMOTOTMYECKUX MeTOHOB OOpbOBI ¢ (QUTOHEMATOZAMIU.
Ommcanpl npsAMblE ¥ KOCBEHHBIE B3aMMOOTHOUIEHMSA MEXIY
HeMarofiaMyu ¥ Trpubamu-Mukopusoobpasosarensimu. Ilogpo6Ho
OIVICAHO IIPVMeHEeHVe MUKOTeJIbMIHTOB B 60pb0e ¢ BO30yAuTe MU
rpuOHBIX OOJIe3Heil ¥ CO3flaHue HEeMaTO[[OYCTONYMBBIX COPTOB
U TMOpUROB ¢/X KynbTyp. [IokasaHbl IepCIIeKTVUBbI MCIIOIb30BAHNUA
HeMarofi, B KadecTBe TeCT-00BEeKTOB [UIA IIapasUTONOTMYeCKMX
1 6M0TIOrNYecKuX nccenoBanuil. — GemepanrbHoe rocyfapcTBEeHHOE
Or0p)KeTHOe Hay4yHOe YupexpaeHue Bcepoccumiickmit Hay4dHO-
MICCIEOBATENbCKUIT MHCTUTYT PYyHAAMEHTATbHO 1 MPUKITATHON
NApa3sUTONOTUM KMBOTHBIX U pacTennit - ¢pmwman GPTBHY OHIJ
BHUNIB mm. K. M. Ckpsabuna u f.P. Kopanenko PAH, Mocksa,
117218, Poccus.

Shesteperov A. A., Griboedova O.G.
PREDICTIVE SIMULATION OF THE POPULATION
DENSITY OF GOLDEN POTATO NEMATODE IN SOIL
AFTER CULTIVATION OF SUSCEPTIBLE
AND RESISTANT POTATO VARIETIES OF DIFFERENT
RIPENESS GROUPS

Verbal, conceptual and mathematical models have been developed
for predicting the golden nematode population in the soil, depend-
ing on the indicators characterizing the population density of golden
nematode in the soil before and after the cultivation of susceptible and
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resistant varieties of potatoes. As a result of the research (540 origi-
nal data units) and analysis of the scientific literature (150 data units),
a database was created and a mathematical model was developed for
predicting the dynamics of the population density of golden nematode
in the soil depending on the cultivation of a susceptible or resistant
variety of a certain group of ripeness. Pi+1= Pi*R, Pi+1 and Pi are the
final and initial population densities of golden nematode, R is the co-
efficient of reduction or increase of the population density of golden
nematode in the soil after the cultivation of resistant or susceptible va-
rieties. On this basis, a computer model was created for the dynamics
of the golden nematode population density in the soil depending on
cultivation of receptive vs. susceptible varieties, pre-planting nematode
numbers, and conditions. — All-Russian Scientific Research Institute
of Fundamental and Applied Parasitology of Animals and Plants -
Branch of the Federal State Budget Scientific Institution «Federal
Scientific Center - All-Russian Scientific Research Institute of Ex-
perimental Veterenari Medicina K. I. Skryabin and Y. R. Kovalenko
the Russian Academy of Sciences», Moscow, 117218, Russia. E-mail:
aleks.6perov@yandex.ru; o.g.griboedova@yandex.ru

Illecrenepos A. A., Ipu6oenosa O.T.
KOMIIBIOTEPHA S MOJE/Ib IIPOTHO3A INIOTHOCTHU
MMOIIYNIAIINN 30/ IOTUCTON KAPTO®EJIBHOM
HEMATO/IbI B IIOUBE ITOCJIE BBIPAIIIVIBAHVS
BOCIIPUVMMYMBBIX 1 HEMATOOYCTOMYNMBBIX
COPTOB KAPTO®EJIA PASHBIX I'PYIIII CIIEJIOCTU

Paspaboranbl BepOanbHBlE, KOHIIENTya/bHble ¥ MaTeMaTude-
cke Mopenu mnporHoda mrnoTHocty nonyaauuit 3KH (Globodera
rostochiensis) B IO4YBe B 3aBMCUMOCTMU OT IIOKa3aTesell, XapaKTepu-
3yromux wioTHocTh nonynAaunii 3KH nodse 1o u nocie BbIpamuBa-
HUS BOCIIPUVMMYYBBIX U ITI0OOOEPOYCTOYMBBIX COPTOB KapToders.
B pesynbraTe mpoBeneHHBIX MccnegoBanmii (540 opurnHaIbHBIX JJaH-
HBIX) U aHa/IM3a Hay4yHOI /uTepaTypsl (150 JaHHBIX) cosmaHa 6asa
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JaHHBIX M pa3paboTaHa MareMaTHyecKas MOJe/b IIPOTHO3a HMHA-
MyKM nnotHocty nonynAnuit 3KH B moyse B 3aBUCUMMOCTM OT BbI-
pauyBaHusA BOCIPUMMYMBOIO WIM TIOOOJEPOYCTONYMBOIO COpPTa
onpepeneHHon rpynmsl cnenoctu: Pi+1= Pi*R, Pi+1 u Pi - xoHeuHas
u HavyanbHasg IotHocty nonymaumit 3KH; R - xoadduument
CHIDKeHMA WM yBennueHus maoTHoctu nonynsaumit 3KH B mouse
II0C/Te BBIPAIIVMBAHMSA [TI0O0/IEPOYCTONYNBOTO VJIN BOCIPUUMYNBOTO
copta Kaprodens. Ha ee ocHOBe co3iaHa KOMIIBIOTEpHAS UATIOTOBAsI
MOJENb TPOTHO3a [AMHAMMUKKM IloTHocTu monynaumii  3KH
B IIOYB€ B 3aBMCUMOCTM OT BBIPAILIEHHOTO BOCIPUMMYMBOIO WIN
HEMATOYCTOIYMBOIO COPTA, IPEAIIOCaZOYHON YMCIEHHOCTY HEMATO
U OnaronpuATHOCTH ycnoBuil. — PemepanrbHoe ToCyrapcTBEHHOE
Ol0M)KeTHOe Hay4yHOe YupeKjaeHue Bcepoccmiickmit Hay4dHO-
VICCTIEIOBATEIbCKIIT MHCTUTYT (PyHIAMEHTA/IbHO ¥ MPUKIATHON
MAapasUTONOTUM KMBOTHBIX U pactenuit - ¢pmwman GTBHY OHIJ
BHUUNIB um. K. N.Ckpsabuna u 51.P. KoBanenko PAH, MockBa,
117218, Poccus.

Shaykhulova S. F,, Fakhrullina G.I., Akhatova E.S.,
Nigamatzyanova L. R., Fakhrullin R.F.
RELATIONS BETWEEN OIL-DEGRADING
BACTERIA ALCANIVORAX BORKUMENSIS
AND NEMATODE TURBATRIX ACETI

Currently, for more effective bioremediation of oil-polluted soils,
model systems of relations between oil-degrading bacteria and the
organism occupying a higher level in the food chain are used. Soil
nematodes can stimulate the proliferation of microorganisms in
oil-polluted soil and regulate the diversity of soil microbial commu-
nities. Such a system of relations can be an attractive basis for new
biotechnological strategies to accelerate the process of bioremediation
of the environment. The goal of this work was to study the model of
the relationship of oil-degrading bacteria Alcanivorax borkumen-
sis (A. borkumensis) with free-living soil nematodes Turbatrix ace-
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ti (T. aceti). According to the results of nematode chemotaxis using
A. borkumensis (2.2x10° CFU) and Escherichia coli (2.2x10° CFU) as
the control, it turned out that A. borkumensis is not a repellent (che-
motaxis index was -0.2), and nematodes have approximately the same
preference for both the control (52%) and the tested bacteria (48%).
Nematodes of the same age were cultivated in three different media: in
oil-contaminated standard nutrient medium NGM (nematode growth
medium) with and without bacteria and in non-oil-contaminated me-
dium with bacteria. During the microscopy, oil was detected along
the entire length of the nematode’s digestive system. It was found that
nematodes cultured in the absence of bacterial food in oil-contaminat-
ed medium passed through all stages of development, although they
had a low reproductive potential. In the oil-contaminated medium
with bacteria nematodes developed in the same way as in the medi-
um enriched with bacterial food. This work was supported by RFBR
No 18-34-00778. - Kazan (Volga region) Federal University, Insti-
tute of Fundamental Medicine and Biology, Kazan, 420015, Russia.
E-mail: sarbinaz2016@gmail.com

IMajixynosa C. ®., Paxpyninna I. 1., AxaroBa ®.C.,
Huramarssanosa JI. P., ®axpymiun P. @.
V3YYEHUE B3AVIMOIEVNCTBUA
HEMATO]Il TURBATRIX ACETI
C BAKTEPUSIMU-HE®TEOIECTPYKTOPAMU
ALCANIVORAX BORKUMENSIS
B CUCTEME XO35IMH MUKPO®/IOPA

B Hacrosimee Bpems mis 6onee 3ddexTMBHON OmopeMenuan
3arpsI3SHEHHBIX He(TbI0 II0YB MCIIONb3YIOT MOJE/IbHBIE CUCTEMBI
B3aIMOOTHOILIEHN)T HedTepasmaraolyux OaKTepuil ¢ OpraHu3MoM,
3aHUMARIUM 607ee  BBICOKMI YypOBE€Hb B INMUIIEBOM LIENMN.
[TouBeHHBIe HEMaTOAbl MOTYT CTUMY/IMPOBAaTh pasMHOXEHUe
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MMKpPOOPTaHM3MOB B 3arpsA3HEHHON He(TbI0 IIO0YBE, perym-
poBaTh pasHOOOpasye MMKPOOHBIX COOOIIeCTB IOYBBL. Takas
cucteMa B3aMIMOOTHOLIEHMII MOXKET CTaTb IIPUBJIEKATETbHON
OCHOBOJI HOBBIX OMOTEXHOJIOTMYECKMX CTpAaTeruit MAjsi YCKOpPEeHMUs
IPOLIECCOB BOCCTAHOB/ICHUA OKpYy>Kawleil cpefpl. Llenbio paboTe
ObUIO M3y4YeHMe B3aMMOOTHOILIEHMIT HedTepas/maramoummx 6akTepui
Alcanivorax borkumensis co CBOOOZHOXUBYLMMM HeMaTOZAMU
Turbatrix aceti. Pe3ynpraThl XeMOTaKCIca IToka3amy, 4to A. borkumen-
sis He SIBJISIETCS pelle/UIEHTOM (MHJEKC XeMoTakcuca coctaBui -0.2),
I HeMaTO/bl 00/IaZal0T IPUMEPHO OJVIHAKOBBIM IIPEANIOYTEHIEM KaK
K KOHTPOJIbHBIM OakTepysM Escherichia coli (52%), Tak ¥ K OIIBITHBIM
6aktepusim A. borkumensis (48%). KynbTuBrpoBaHue CMHXPOHHBIX
II0 BO3pPAcTy HEMAarToJ IPOMCXOAMIA CIefYIoMM 00pasoM: OFHM
HeMAaTofbl BBIPAIMBANNCh B Yalllke C MMUTaTeIbHON cpegoit NGM
(Nematode Growth Medium), ucmonp3ys B KadecTBe NNILEBO-
ro ucrouHuka A. borkumensis, Bropas rpymnma — B cpefe KOHTa-
MUHMPOBAaHHOI HeThIO, TPEThsI — B Cpefie ¢ HePThIO B COUETAHUU
¢ A. borkumensis. BplABIeHO, YTO Yy HeMaTOJj, MHKYOVPOBAaHHBIX
B KOHTaMUHVPOBAHHOI HeTbi0 cpefie 0e3 OaKTepuanbHON NNIIN
pasBUTHe 3aMeJyIAeTCs, HeCMOTPsI Ha 9TO HEeMaTOJbl IIPOXOAAT BCe
JTMYMHOYHbBIE CTal}MM M JOCTUIAIOT B3pocioi cragym. Ilpu codera-
HUM He(TSIHON cpenbl ¢ OakTepusMu-HedTemecTpyKToOpamMu, HeMa-
TOZIbI Pa3BUBAIICh TaK Xe, KaK 1 B Cpefie, 0OOTallleHHOI OGakTepu-
a/pHOI Tmiieit. B xome Mukpockonuu HepTh OOHApPYXMBamach I0
BCell JUIVHe KUIIeYHMKa — Ipolecc Aedexauny He ObUI HapyLIeH.
PenponykTuBHBIN OTEHI[MA/I HEMATOf], KY/ILTVBYPOBAaHHBIX B Cpelie,
KOHTAMMHUPOBAHHOV He(dTbio, 0e3 OakTepuii, ObUI HIDKe, YeM
B JIBYX APYTUX CpefiaX, HeCMOTPsI Ha 9TO HEMAaTOJbl IIPOXOAVIIN BCe
MUYMHOYHbBIE CTA[VIM, YTO CBUETENBCTBYET O MOTYYEHUN HEMATOJ
BCeX HEOOXOAVMBIX BeLleCTB Ui pasBuTys. PaboTa BbIonHeHa
npu ¢uHaHcoBoil nopmepkke POOU (mpoext Nel8-34-00778). -
Kasanckmit  (IlpmBomxkckmit)  ¢emepanbHBIi  YHUBEPCUTET,
Muctutyr pyHpamentanbHoil MemuuuHbl u 6momormu, Kasausb,
420015, Poccusa.
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Sinkevich O.V.}, Lyabzina S.N.%, Evstratova L. P.?
PHYTOHELMINTHOLOGICAL STUDIES
OF THE PREVALENCE OF POTATO CYST NEMATODE
(GLOBODERA ROSTOCHIENSIS WOLL) IN KARELIA

The potato cyst nematode (Globodera rostochiensis Woll.) is an object
of exterior and interior plant quarantine. In the Republic of Karelia,
G. rostochiensis was found for the first time in 1976. By now, it has
spread to the northern borders of the region. Since 2008, the Agri-
cultural Surveillance Administrations of the Republic of Karelia,
Arkhangelsk Region and Nenets Autonomous Okrug have maintained
a quarantine phytosanitary regime in an area of 145,000 hectares, pro-
hibiting free export of cultivated plants to other regions of the country
and beyond to prevent further spread of the pathogen. G. rostochiensis
is found in all administrative districts of Karelia. The nematode most-
ly inhabits the central and southern parts of the republic, and only
some parts of Olonetsky, Prionezhsky, Pryazhinsky, Kondopozhsky
and Sortavalsky districts are free of potato cyst nematode. The Kare-
lian Branch of the Russian Federal Center of Plant Quarantine con-
ducts annual surveys of the distribution of the potato cyst nematode
in soils cultivated by economic entities of various forms of ownership.
Thus, up to 50% of the studied soils owned by agricultural enterpris-
es and farms appear to be nematode contaminated, while the share
of phytohelminth-contaminated soils owned by individuals (subsis-
tence plots) reaches 86-100%. Both the morphometric identification
method used in the laboratory and the molecular diagnostic method
PCR-Flash allow to identify the nematode G. rostochiensis with confi-
dence. Control and supervision measures taken by the Federal Service
for Veterinary and Phytosanitary Surveillance provide an opportunity
to monitor the spread of the quarantine object and clearly outline the
boundaries of its distribution. Based on the results of long-term re-
search, the phytosanitary quarantine zone has been eliminated and the
phytosanitary quarantine regime for the potato cyst nematode (G. ros-
tochiensis) has been terminated in 38 areas of the Republic of Karelia in
a total area of 537.67 hectares. — "The Branch of FGU of the Republic
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of Karelia “VNIIKR”, Petrozavodsk, 185033, Russia. E-mail: ovbio@
mail.ru; ?PetrSU, Petrozavodsk, 185031, Russia. E-mail: slyabzi-
na@petrsu.ru; *«Karelian GSAES», Petrozavodsk, 185030, Russia.
E-mail: levstratova@yandex.ru

Cunkesnu O. B.}, JIa63una C.H.?, EBctparoBa JI.I1.?
OUTOTEIbMUHTOJ/IOTUYECKME UCCJIETOBAHUS
PACIIPOCTPAHEHHOCTMU 30/IOTUCTON
KAPTO®EJIBHOM HEMATO/Ibl GLOBODERA
ROSTOCHIENSIS WOLL.

HA TEPPUTOPUMN PECITYB/IMKN KAPEJINA

3onmoructas kaprodenpHas Hematona Globodera rostochiensis — 06b-
€KT BHEIIHETO ¥ BHYTPEHHETO KapaHTNHa pacteHuit. Ha Teppuropun
pecniybonmuku G. rostochiensis BriepBble Obl1a BbIsiBJIeHa B 1976 I. 1 K ce-
TO/IHAIIHEMY BpEMEHN €€ apeasl MPOABUHY/ICA [JO CEBEPHBIX I'PAaHMUI]
permona. [Insa ciep>XuBaHMA [JaJbHENIIEr0 pacpOCTPaHEeHNA 1aTo-
rera B 2008 roxy B rpanunax reppuropunu Pecnybnuku Kapemns Ha
rnontaau 145,0 Teic. ra Ynpasnennem Poccenbxosnazsopa o Pecry-
6nnke Kapenus, Apxanrenbckoit o6mactu 1 HeHergkoMmy aBTOHOMHO-
MY OKPYTY ObLI yCTaHOBJIEH KaPaHTMHHBI (PUTOCAHUTAPHBII PEXNM,
3aIlpeltaI il CBOOOIHBIN BBIBO3 KY/IBTYPHBIX PAacCTeHUI B pyrue
PETrMOHBI CTpaHbl 1 3a ee npepnensl. Ha Tepputopun Pecriy6mmxu Ka-
perusi G. rostochiensis BCTpedaeTcsi BO BCeX IECTHAALIATV afiMUHU-
CTpaTMBHBIX paiioHax. Hambonbiee pacipocTpaHeHue naToreHa Bbl-
SIBJICHO B ITOYBaX L[EHTPAIbHOI U I0)KHO 30H pecny6muku. I1pu aTom
TOBKO 4YacTb 00c/mefoBaHHBIX Ivtomazert Ononerkoro, IIpnoHex-
ckoro, ITpsxunckoro, Kongonosxxckoro u CopTaBanbCKOro paiioHOB
CBOOOIHBI OT 30/I0TUCTOI HeMaToAibl. ExkerogHple o6cnenoBane mpo-
BoxyMble Kapenbckum ¢ummanom Beepoccniickoro eHTpa KapaHTH-
Ha pactenuit ®I'bY «BHUIVKP» nokasanu HEOZHOPOJHOCTDb pacipo-
CTpaHeHMs KapTodenpHOI IMCTO0Opasyolell HeMaToAbl B IOYBaX
XO3SCTBYIOIMX CYyOBEKTOB Ppa3INYHBIX (OPM COOCTBEHHOCTH.
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Tak, B Ce/IbCKOXO035/ICTBEHHBIX NPEAIPUATUAX U KPeCThIHCKO-pep-
MEPCKIX X035JICTB Ha IO/IIO 3apa’KeHHBIX HEMATO0 II0YB IPUXOJUT-
cs1 1o 50% M3y4eHHBIX IUIOIaiell, B TO BpeMs Kak 00ciefjoBaHe II0YB
JIMYHBIX IPUYycafieOHBIX U JAYHBIX X03AMCTB I0Ka3ano Hamuue ¢pu-
TorebMMHTA Ha 86-100% yuyactkoB. [IpuMmeHsieMblit B mabopaTopun
MeToj, MAeHTUUKAIY 10 MOp(OMeTpUYecKUM IpU3HAKaM
1 MOJeKynApHblit Metop auarHocTvky [11]P-Flash mossonsamor ¢ yse-
PEHHOCTBIO TOBOPUTD O NMPUHA/IESKHOCTY BbIABIEHHBIX IIMICT HEMa-
topi K BURY G. rostochiensis. IlpoBogumble Yipasnenuem Poccenbxos-
HaJj30pa KOHTPOJ/IbHO-HA/I30PHbIEe MEPONIPUATHUA 1AI0T BO3MOXXHOCTD
KOHTPOJIPOBATh PacHpOCTPaHeHNe KapaHTMHHOTO 00bEKTa, IMeTh
4eTKOE ITPeICTAaBIEHNE O TPAaHNIIAX ero pacnpocTpanenus. I1o pesymb-
TaTaM MHOTOJIETHVX VICC/IElOBaHMII ObUIA yIpas3fHeHa KapaHTVHHAI
dbuTocaHUTapHasE 30Ha M OTMEHEH KapaHTUHHBI GUTOCAHUTAPHBIN
PeXMM IO 3070TUCTOI KapTodenbHoit Hemarone (G. rostochiensis)
Ha 38 ywactkax PK o6meit mromanpsio 537,67 ra. — 'Kapenbckuit
Oumnan PI'bY «BHUMKP», Ilerpo3aBoack, 185033, Poccus;
letpI'V, IlerposaBonck, 185031, Poccus; *Kapennckaa T'CXOC,
Ilerpo3aBopck, 185030, Poccus.

Smol N.
INTERNATIONAL MASTER OF SCIENCE
IN AGRO-AND ENVIRONMENTAL NEMATOLOGY:
PERPECTIVES FOR RUSSIAN STUDENTS
TO ATTEND THIS COURSE

The MSc Nematology of Ghent University has changed its programme
and name. The original title “Postgraduate International Nematol-
ogy Course (PINC)” has changed into “International Master of Sci-
ence in Agro- and Environmental Nematology (IMAGEN)”, focusing
on the agricultural as well as environmental aspects of Nematology.
Key objectives of the new programme include: (1) disseminate knowl-
edge of nematode effects on crops and their role in disease complexes;
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(2) transfer of information to implement sustainable farming prac-
tices and improve agricultural productivity under rapidly changing
environmental and climate conditions; (3) facilitate the use of nema-
todes as biological control agents; (4) advance the knowledge of nem-
atodes in their role as ecosystem service providers. The multidisci-
plinary approach allows nematologists to be active both in the field
of biology and agro-engineering and medicine, work in sophisticated
laboratories (advanced molecular and genetic research) as well as in
suboptimal conditions where there is hardly any basic equipment as
in some developing countries. Currently a course on “Identification
of aquatic nematodes” open to a broad audience can be followed on
a biannual frequency. Current possibilities and application procedures
for Russian students to follow the programme and the Identification
course will be explained. - Nematology Research Unit, Department
of Biology, Ghent University, Belgium. E-mail: nic.smol@ugent.be

Smol N., Bezerra T.N., Decraemer W.,
Eisendle-Flockner U., Holovachov O.,
Santiago R. P., Leduc D., Miljutin D.,

Sharma J., Tchesunov A., Mokievsky V., Venekey V.,
Zhao Z., Hodda M., Vanreusel A.

UPDATE ON NEMYS - AN EVOLVING ONLINE
DATABASE WITH TAXONOMIC AND ECOLOGICAL
INFORMATION ON NEMATODES

Nemys is the online nematode biodiversity database erected in 1998
from the taxonomic filing cabinet of the marine Biology Research unit
at Ghent University (Belgium). Now Nemys has been integrated into
the World Register of Marine Species (WoRMS). Originally started as
database for Antarctic marine nematodes, it was expended to all marine
nematodesandsince2018, the databasealsoincludes freshwater, soiland
parasitic nematodes. An international crew of nematode taxonomist,
experts in particular orders and families, manage and regularly update
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the online database. This includes providing the most authorative list
of taxon names of all marine and estuarine species ever published and
classified according to the classification of De Ley & Blaxter (2004),
with further amendments by Schmidt-Rhaesa (2014). It also includes
ecological information and distribution records in a user-friendly
surface. As such, Nemys is an indispensable tool for taxonomic and
ecological research and can be used for educational purposes. Registered
users will have full access to the PDFs of entire taxonomic papers and
to snippets of species descriptions. This worldwide easy access to old
and new taxonomic and ecological literature is a major step forward
for correct identification of nematodes. Some of the most recently
added or updated features and tools will be shown. - Nematology
Research Unit, Department of Biology, Ghent University, Belgium.
E-mail: nic.smol@ugent.be

Sushchuk A. A., Krivorot I. V.,
Yurkevich M. G., Matveeva E. M.
VERTICAL DISTRIBUTION
OF SOIL NEMATODES
IN A MEADOW BIOCENOSIS, SOUTH KARELIA

The vertical distribution of soil nematodes in a meadow biocenosis was
investigated in southern Karelia, Russia (62°13°41,41”°N; 34°2’17,09”E).
Samples were collected from soil depths of 0-5, 5-26, 26-30 cm, which
corresponded to the sod, A and BCg horizons. The soil of the study
site was classified as Cleyic Retisol. The dominant species in the plant
cover were Alopecurus pratensis L. and Deschampsia cespitosa L. Anal-
ysis of the nematode fauna and the trophic structure of the nematode
communities showed that the upper soil layer was characterized by the
highest values of nematode abundance (1833 ind./100 g of soil) and
taxonomic diversity (26 genera), the dominance of bacterial feeders
and omnivores in the community (genera Mesodorylaimus, Eudorylai-
mus, Rhabditis). The numbers of Rhabditis were the highest in the sod
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horizon, where decaying plant residues, the bulk of organic matter and
bacteria were concentrated, contributing to the high density of rhabdit-
ids and other bacterial-feeding nematodes. Their populations declined
with depth. In the 5-26 cm horizon the nematode abundance and
diversity decreased (112 ind.; 18 genera) and nematodes associated
with plants (Aglenchus) dominated in the community, since this lay-
er has a high density of living plant roots (according to soil profile
description). In the gleyic horizon (26-30 cm, rich in clay and com-
pacted) the nematode abundance (85 ind.) and diversity (15 genera)
were the lowest. The trophic structure changed in this horizon: om-
nivores and fungal feeders dominated in the nematode communi-
ty structure. Analysis of the ecological indices showed that the En-
richment Index, associated with available organic matter in the soil,
gradually trended downward with depth, whereas the values of SI
and XMI did not change. Thus, the total nematode numbers and di-
versity decreased downward into the soil of the meadow biocenosis;
the vertical distribution of dominant taxa and nematode communi-
ty structure were related to the gradual change of soil depth. Study
was carried out under state order (No 0218-2019-0075) and partial-
ly supported by the RFBR (No 18-34-00849). - Institute of Biology;,
Karelian Research Centre of RAS, Petrozavodsk, 185910, Russia.
E-mail: anna_sushchuk@mail.ru

Cymyk A. A., Kpusopor I1.B,,
IOpkesnu M.I., MarBeesa E. M.
BEPTUKAJIBHOE PACITPENE/TEHUE
ITIOYBEHHBIX HEMATO/
JIYTOBOTO BMOIIEHO3A,
IOJKHAA KAPEINA

VIsydeHO BepTUKAJIbHOE pacIpefe/ieHie HeMaToh B JIyTOBOM
OuoreHose B mpepenax mouseHHoro mpo¢wia (KOxnas Kapenns,
Poccus, 62°13’41,41»N; 34°2°17,09»E). [TouBeHHBIe TIPOOBI OTOOPAHBI
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Ha rry6uHe 0-5, 5-26 1 26-30 cM, 9YTO COOTBETCTBYET reHEeTUYECKIM
ropuszoHTaM Ad (mepanHa), A u BCg. ITousa yuactka Cleyic Retisols,
B TPaBsIHOM spyce npeobnanaT Alopecurus pratensis L. u Deschamp-
sia cespitosa L. AHanu3 ayHbl ¥ TPOPUIECKOIL CTPYKTYPBI COOOIIECTB
II0YBEHHBIX HEMATOJ II0Ka3aJl, YTO BEPXHUI TOPU3OHT XapaKTepu3yeT-
¢ HanOONbIIMMY 3HAYEeHUAMY YncieHHOCTH (1833 9k3./100 I 1104YBbI)
U pa3HO06Opa3us HeMaTog (26 POLOB), IOMUHUPOBaHMEM TOMUTPOGOB
u 6akrepuoTpodos B coobmectse (poxpl Mesodorylaimus, Eudorylai-
mus, Rhabditis). Yucnennocts Hematop, p. Rhabditis 6bi1a Hanbonb1elt
B TropusoHTe Ad, rae monoBuHy 06beMa COCTABIAIT PacTUTEIbHbIE
OCTATKM Pa3INYHOI CTEIIeH) Pa3JIOKeHNs, COCPEOTOYeHa OCHOBHAA
Macca OpraHMYecKOro BelleCTBa, MAaKCUMAaIbHO COfep)KaHue
OakTepuil, YTO CIIOCOOCTBYeT BBICOKOJ IUIOTHOCTU PaOmUTHL
U JPYrUX HeMarox-6akTepnoTpodoB; ¢ yBeIMYeHNeM IITyOMHBI MX
YJC/IEHHOCTh CHIDKaach. [l ropmsoHTa A (5-26 €M) BBISB/ICHO
CHIDKeHMe umcreHHOCTH (112 9k3.) m pasHooOpasms daynbr (18
POJIOB), JOMUHMPOBaHMe HEMATOJ, ACCOLIMMPOBAHHBIX C PACTEHUAMU
(p. Aglenchus), koTopoe 00YC/IOBJIEHO TeM, YTO JAHHBII TOPU3OHT
TyCTO IIPOHNM3aH >KVMBBIMM KOPHAMU (11O ONIMCAaHMIO IIOYBEHHOTO
npo¢uns). Ha rmybune 26-30 cm, e moYBa IIMHUCTAA ¥ IUIOTHAS 110
CTPYKType, OOHapy>KeHbl HalMeHbIIVe 3HAUYeHUsA IMCIIeHHOCTH (85
9K3.) 1 pasHooOpasus (15 pomoB) HeMaToOA, Tpopuyueckas CTPyKTypa
coo0IecTBa IpeTepreBaeT U3MEHeH)sI — IPe0OIalaloT MOMUTPOdEI
Y1 MUKOTPOBbI. AHA/IV3 9KOJIOTO-IONY/IALMOHHBIX MHIEKCOB ITOKa3aJl,
4ro nHpeKC El, xapaKTepusyomunit KoImiecTBO JOCTYITHO OpPraHUKY
B IIOYBe, CHIDKAETCs C ITIyOMHOI, Torga Kak uHpekcel SI m XMI
He M3MeHSIOTCs. TakuMm 00pa3oM, A/l MCCIeJOBAHHOTO JIYTOBOTO
OuoreHo3a ¢ IIyOMHOI (IIpU Hepexofe OT OFHOrO TOPM3OHTA ITOYBBI
K [IPYroMy) NPOCIEKMBAETCA TEHJEHIMA CHIDKEHNUA YUCTIEHHOCTH
U pa3HOOOpasys HeMaToM; M3MEHSIOTCS CTPYKTYpa JOMUHMPOBAHNUSA
HEeMaToJ ¥ COOTHOIIeHNe 9KOIOro-Tpodmyeckux rpymnn (PrHaHcoBasA
nopnepxkka: I'3 KapHI PAH Ne0218-2019-0075, rpantr POOU
Ne18-34-00849). - VB KapHII PAH, IlerposaBopck, 185910,
Poccnsa.
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Sushchuk A. A.!, Matveeva E. M.}, Butorina N.N.?,
Popova E.N.>*, Popov I. 0., Gagarin V.G.”
COMPARATIVE ANALYSIS OF THE SOIL NEMATODE
COMMUNITIES IN MEADOWS AND AGROCENOSES:
REGIONAL FEATURES

To identify the role of the latitudinal gradient in the formation of the
soil nematode fauna and the structure of soil nematode communities
we investigated meadows and farmland (potato fields) in Northwest-
ern (Republic of Karelia, 61°-66°N) and Central (Yaroslavl and Mos-
cow, 58°N) regions of the Russian Federation. Analysis of the nem-
atode fauna of meadow soils revealed higher values of diversity in
Karelia compared to the Yaroslavl Region (30 vs. 24 genera, on aver-
age), possibly due to a small dataset for Yaroslavl. The total nematode
abundance, on the contrary, was higher in southerner areas (8540 vs.
2404 ind./100 g of soil in Karelia). Bacterial feeders (49.6%) and fungal
feeders (12.3%) dominated in the eco-trophic structure of nematode
communities in Karelian meadows; omnivores (52.2%) and bacterial
feeders (26.6%) prevailed in meadows of the Yaroslavl Region. Notable
differences were observed in the phytotrophs complex, which consisted
of plant parasites and nematodes associated with plants. The contribu-
tion of these groups to the nematode community in Karelia was higher
(21.5%) compared to the Yaroslavl Region (2%). The comparison of
potato field nematode communities showed that Karelia had higher
values of nematode abundance (1498 vs. 633 ind.), but fewer genera
(25 vs. 29). Agrocenoses of southerner regions were characterized by
the dominance of plant parasites in the community structure (35.7%)
and the presence of taxa that have not yet been found (Xiphinema,
Longidorus) or are rare (Trichodorus, Paratrichodorus) in potato fields
of Karelia. In the northern conditions, bacterial feeders dominated in
the communities (61.2%). There were marked differences in the abun-
dance of omnivorous nematodes, which were subdominants in the
fields of the Moscow Region (27.5%) and had a much lower abundance
in the agrocenoses of Karelia (9.8%). The similarity of the nematode
community structures was seen in the abundance of predators and
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nematodes associated with plants — both groups were scarce in ara-
ble soils, regardless of the region. Research contributing to the under-
standing of the zonal-geographical features of the soil organism distri-
bution will be continued. Financial support: project under state order
to KarRC RAS No 0218-2019-0075, Program of RAS Presidium No 41
«Biodiversity and biological resources of Russia», RFBR project No 18-
34-00849. - 'Institute of Biology, Karelian Research Centre of RAS,
Petrozavodsk, 185910, Russia. E-mail: anna_ sushchuk@mail.ru;
2IPEE RAS, Moscow, 119071, Russia. E-mail: nbut@list.ru; *IGCE,
Moscow, 107258, Russia. E-mail: igor_o_popov@mail.ru; *Institute
of Geography RAS, Moscow, 119017, Russia. E-mail: en_popova@
mail.ru; SIBIW RAS, Yaroslavl obl., Borok, 152742, Russia. E-mail:
gagarin@ibiw.yaroslavl.ru

Cymyk A.A.', MarBeeBa E.M.!, Byropuna H.H.%,
ITonosa E.H.**, ITonos I1.0.?, Tarapun B.I°
CPABHUTEJIBHBIN AHAJIN3 COOBIIIECTB
IIOYBEHHbBIX HEMATO/I JIYTOB
VI ATPOIIEHO3O0B:
PETMMOHAJIBHBIE OCOBEHHOCTU

[l BBIABIEHMs pONM LIMPOTHOTO TIpajiMeHTa B (GOPMMPOBAHUU
ocobeHHOCTell (ayHBI ¥ CTPYKTYPBI COOOIECTB NOYBEHHBIX HeMa-
TOJ, MICCTIEIOBAHBI JIyra M arpolueHossl (kaprodenpHble nona) Cese-
po-3amagnoro (Peciy6nuka Kapenus, 61°-66° c.ur.) n LlenTpanpHoro
(IpocnaBckas u MockoBckas 0o6m1., 58° c.u1.) parioHoB Poccun. Ana-
nu3 ¢ayHbl HEMATO TYTOBBIX II0YB BBISBII 60JIee BBICOKVE 3HAYCHVISI
pasHooOpasus B ycmoBuax Kapemnnu no cpaBHeHuto ¢ SIpocmaBckoir
obnmacteio (30 u 24 pona, B CpefHEM), BO3MOXKHO 13-32 HEOOJIBLION
BBIOOPKM JaHHBIX IO SIpocimaBckoit obmactu. O6mas 4MCIeHHOCTD
IIOYBEHHBIX HEMAaTOJf, HAlIPOTUB, BbIlIe B 0ojiee IOXKHBIX parioHax
(8540 mportus 2404 5k3./100 r moussl B PK). B skonmoro-Tpodudeckoi
CTPYKType cOOOIIecTB NMOYBEHHBIX HeMarop ayros Kapemuu pomm-
HUpoBamy 6akTeproTpods! (49,6%) u muxorpodsl (12,3%), a myros
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ApocnaBckoit obmactn — momutpodsl (52,2%) m 6aKTeprOTPOdEI
(26,6%). 3ameTHbIe pa3nmu4ysa HaOMIONAIOTCS B KOMIUIEKCe GUTOTPO-
¢doB (mapasuThl pacTeHUI ¥ HEMATO/bI, ACCOLMMPOBAHHBIE C pacTe-
HUAMU): BK/IaJ, 9TUX TPYII B COOOIIECTBO IIOYBEHHBIX HEMATOJ, JIy-
ros Kapemmu Boimre (21,5%) o cpaBHeHMIO ¢ SIpocmaBcKoit 06/1acThbIo
(2%). CpaBHeHMEe cO061IECTB HeMaTO KapTOQeTbHbIX II0/Iel II0Ka3a-
7o, uro myst Kapenuu B cpegHeM XapakTepHbI 60/iee BBICOKME 3HAYe-
Hus1 00111eit uncneHHoCcTr Hemarop, (1498 mpotuB 633 9K3.), HO MeHbIIIe
pomoB (25 mpoTtus 29). ArporieHo3bl 60jee IXKHBIX 001acTeil OT/IN-
YaJIiCh JOMVHVPOBAHMEM INapasUTOB PACTEHUI B CTPYKType co00-
mecTs (35,7%) 1 Ha/m41eM TaKCOHOB, KOTOpBIe B IIOYBAX KapTOQeb-
HbIX nofeit Kapennu noka He obHapysxens! (Xiphinema, Longidorus)
wn penku (Trichodorus, Paratrichodorus). B ycnosusix Cesepa B co-
o01ecTBaX HEMAaTOf, TOCIIOACTBYIOT 6akTepuoTpodsl (61,2%). Taxke
KaK U B IIOYBE JIYTOB, 3aMETHO pas3/lnvaeTcs oOmIme HeMaTox-Io-
mUTpOOB, 3aHMMAIOIINX ITO3ULNI0 CYOTOMIHAHTOB B II0YBE IOJIEN
MockoBckoit obmactu (27,5%), 1 MMEMIINX 3HAYUTETBHO MEHbIIee
obuue B arponeHosax Kapemn (9,8%). CXxocTBO CTPYKTypBI CO06-
I[eCTB HEMAaTOJl IPOSB/IAETCA B OOV/INM XUITHMKOB 1 HEMAaTOf, aCCO-
IIMMPOBAHHBIX C PACTEHVAMIY — 00€ TPYIIIBI MaJIOYMC/ICHHBI B IAXOT-
HBIX II0YBaX HE3aBJMCUMMO OT palioHa ucciemoBaHusA. VlccmenoBanme
BHOCUT BK/IaJ] B IIOHVMMAaHNe 30HaJIbHO-Teorpapuieckux ocoOeHHo-
CTell pacrpefie/ieHNs TOYBEHHBIX OPTaHM3MOB U OyIeT IPOJO/DKEHO.
@unancoBas noppepxka: I'3 KapHIL PAH Ne0218-2019-0075, IIpo-
rpamma ITpesnpmyma PAH Ne41 «buopasHoo6pasye NpMpORHBIX CH-
creM u 6uopecypcol Poccun», rpant PODN Nel18-34-00849. - 'MIb
KapHII PAH, Ilerpo3saBopck, 185910, Poccus; *VIHcTUTYT mpo-
onem sxonoruu u ssomonuu uM. A. H. CeBepuoBa PAH, Mocksa,
119071, Poccus; 3I/IHCTI/[TyT [100a/IPHOr0 KIMMaTa M 3KOMOTUU
umeHu akagemuka lO. A. VIspasnsa, Mocksa, 107258, Poccus; *Vn-
ctutyt reorpa¢um PAH, Mocksa, 119017, Poccus; *VIHcTHTYT
buonorun sayrpennnx sox PAH, fIpocrasckas 061., moc. bopok,
152742, Poccusa.
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Tabolin S. B.
ON THE FAUNISTIC DIVERSITY
OF NEMATODES
OF THE FAMILY HOPLOLAIMIDAE
IN THE EUROPEAN PART OF RUSSIA

The purpose of this work was to study the fauna of nematodes of the
family Hoplolaimidae in European Russia. There were several objec-
tives in the study: 1) collect soil samples from different location in
European Russia and identify hoplolaimid species; 2) compile and
systematize data from the literature on the nematode fauna of this fam-
ily in the territory. From 2010 to 2019, about 700 soil samples were col-
lected from natural and agricultural ecosystems in the Northwestern,
Central, and Southern regions of Russia. Nematodes were extracted us-
ing two methods: the Baermann funnel method and Flegg’s decanting
and sieving method. Then, the nematodes were killed with hot water,
fixed in 5% formalin solution and mounted in glycerin on slides using
the Seinhorst technique. The identification of individual species was
conducted by morphometric characters under a light microscope. The
total taxonomic list of species of the family Hoplolaimidae registered
in European Russia is as follows: Rotylenchus agnetis Szczygiel, 1968,
R. buxophilus Golden, 1956%, R. cf. capitatus Eroshenko, 1981%, R. cy-
priensis Antoniou, 1980%, R. fallorobustus Sher, 1965*, R. goodeyi Loof
& Oostenbrink, 1958, R. pumilus (Perry, 1959) Sher, 1961, R. quar-
tus (Andrassy, 1958) Sher, 1961, R. robustus (de Man, 1876) Andrassy,
2007, Helicotylenchus canadensis Waseem, 1961%*, H. digonicus Perry,
1959*, H. multicinctus (Cobb, 1893) Golden, 1956, H. pseudorobustus
(Steiner, 1914) Golden, 1956%, H. ryzhikovi Kulinich, 1985, H. varicau-
datus Yuen, 1964, H. vulgaris Yuen, 1964*. Species marked with * were
found during this study. - Center of Parasitology, A.N. Severtsov
Institute of Ecology and Evolution, RAS, Moscow, 119071, Russia.
E-mail: stabolin@mail.ru
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Ta6onun C.b.
K BOITPOCY O BIITOBOM PA3HOOBPA3UN
HEMATO]I CEMEVICTBA HOPLOLAIMIDAE
B EBPOIIEVICKOV YACTU PO

Ilenbio JaHHOIT pabOTHI OBIIO M3y4YeHNe BUJOBOTO pa3HOOOpasys He-
marop cemeiictBa Hoplolaimidae na reppuropun EBpomneiickoit vactu
P®. [Ipu aToM 6bUIM TOCTaB/IEHBI ClIeAYIOLINe 3ajaun: 1) IPOBeCTH
cbop Marepuana U UAEHTUPUKALNIO BUJOBOTO COCTaBa XOIUIOJNANi-
M| 13 pa3nu4HbIX MecT EBpornerickoit yactu P®, 2) 06061muTh 1 cu-
CTeMaTM3MPOBATh JIMTEPaTypHBbIE TaHHBIE Y MaTepyuasl 13 KOJUIeKIIVIN
npenaparos [enrpmuHTONOrMYecKoro myses LI MIII93 PAH o BcTpe-
4aeMOCTM HEMaTOf] JaHHOTO CeMelicTBa Ha 0003Ha4eHHOI! BBIIIIE Tep-
putopun. [TouBeHHbie 06pasipl (okomo 700 mpo6) 6pIM OTOOPaHBI
B CeBepHoM, CeBepo-3anagHoMm, LlentpanbHoM 1 IOKHOM pernonax
P® B nepuop ¢ 2010 o 2019 rr. Boifenenne HeMaTo | IPOBOAWIIN [IBY-
MsI METOJJaMI: BOPOHOYHBIM MeTofioM (Baermann, 1917) u metogom
B3MyunBaHuA-fekantanym (Flegg, 1967). [IpurotoBnenne mocTosH-
HBIX IIperapaToB OCYIIECTBIS/IN 110 CIMPTO-I/INIIEPUHOBOI METOIM-
ke (Seinhorst, 1959). Onpenenenue HeMaTOx TPOBOAMIN IO MOPGO-
METPUYECKUM IIPU3HAKAM II0f] CBETOBBIM MUKPOCKOIIOM. Pe3ympraTsl
u obcyxpenre. CyMMupys COOCTBEHHBIE M TUTEPATypHbIE JaHHBIE,
001VIIT TAKCOHOMMYECKNII IIepedeHb BII0B HeMaTop, ceMerictBa Hop-
lolaimidae, 3aperncTpupoBaHHbBIX Ha Tepputopun EBpomeiickoii da-
ctu PD K HacTOsAIEMy MOMEHTY, MOXXeT OBITb IIPENCTAaB/ICH CIEYI0-
M 06pa3oM (3HaKOM * 0003HaueHbI OOHAPY>KEHHbIE HAMV BUJIBI):
9 BupoB Rotylenchus: R. agnetis Szczygiel, 1968, R. buxophilus Gold-
en, 1956*, R. cf. capitatus Eroshenko, 1981*, R. cypriensis Antoniou,
1980%, R. fallorobustus Sher, 1965%, R. goodeyi Loof & Oostenbrink,
1958, R. pumilus (Perry, 1959) Sher, 1961, R. quartus (Andrassy, 1958)
Sher, 1961, R. robustus (de Man, 1876)_Andrassy, 2007; 7 BuyioB poja
Helicotylenchus: H. canadensis Waseem, 1961*, H. digonicus Perry,
1959*, H. multicinctus (Cobb, 1893) Golden, 1956, H. pseudorobustus
(Steiner, 1914) Golden, 1956%, H. ryzhikovi Kulinich, 1985, H. varicau-
datus Yuen, 1964, H. vulgaris Yuen, 1964*. — IleHTp mapasuronoruu
MucturyTa npo6nem skomorun u spononun nM. A. H. Ceseprioa
PAH, MockBa, 119071, Poccusa.
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Tchesunov A. V.
SPECIES OF THE ORDER DESMOSCOLECIDA
(NEMATODA, CHROMADORIA)
IN THE SOUTH-EAST ATLANTIC ABYSS
AND A REVIEW OF DEEP-SEA DESMOSCOLECIDA

Order Desmoscolecida comprises free-living marine nematodes fea-
tured by simple and thin cuticle with prominent rings covered by clay
particles, large vesicular amphids, paired reddish ocelli, peculiar loco-
motion by means of body setae, parental care of eggs attached to the
female body, etc. Molecular data support the relationship of Desmos-
colecida to the order Monhysterida; both taxa share also outstretched
female gonads and non-spiral amphids. Desmoscolecid species occur
worldwide in marine sediments from supralittoral belt to the maximal
depths of the deep-sea; a few species inhabit even soil and freshwater
sediments. However, desmoscolecid species look very similar every-
where regardless of the geographical region and milieu. The diet of
desmoscolecid species remains unknown thus far. All the specimens
examined, either from shallow or from deep-sea areas, showed no con-
tent in the intestine. The percentage of desmoscolecids in nematode
assemblages reaches about 10% in deep-sea silty sediments whereas
the highest taxonomical diversity is documented in shallow medium
sands. The study of desmoscolecids in the Angola Basin (SE Atlantic,
about 5500 m deep) revealed 16 species of Desmoscolex, one species of
Protricomoides and one species of Tricoma (altogether 7.5% of all nem-
atode specimens). 16 species of them are new for science while one spe-
cies of Desmoscolex and one species of Protricomoides were described
formerly from SE Pacific deep-sea. Deep-sea fauna of Desmoscolecida
is characterized by comparatively high abundance, low species diversi-
ty with dominant genera Desmoscolex and Tricoma, and widespread to
cosmopolitan distribution of species in the World Ocean abyss. (Sup-
port: REBR, No 18-04-00237). - M. V. Lomonosov Moscow State Uni-
versity, Moscow, 119991, Russia. E-mail: AVTchesunov@yandex.ru
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Tikhomirova N.D.!, Pridannikov M. V.!, Ryss A. Yu.?
MIGRATING ROOT NEMATODES
IN CROP FIELDS
IN THE CENTRAL CHERNOZEM REGION

One of the main groups of plant parasitic nematodes, along with
cyst-forming, root-knot and stem nematodes, are root-lesion nema-
todes of the genus Pratylenchus. In our country, migratory root nem-
atodes, which are dangerous pests of cultivated plants, have recently
received not so much attention. We studied the species composition
of plant parasitic nematodes of the genus Pratylenchus and their ef-
fects on various crops. Soil samples for analysis were collected over two
years (2017-2018) from five regions of the Central Chernozem area
of Russia from plantations of potatoes, sugar beet, soybeans and rape.
Nematodes of the genus Pratylenchus were found in 90% of soil sam-
ples and in 80% of root samples in all crops. The faunal composition
of pratylenchids from all the examined samples included 5 species:
Pratylenchus crenatus, P. neglectus, P. penetrans, P. sp, and P. thornei.
Pratylenchus penetrans and P. crenatus were the dominant species in
the samples. The abundance of pratylenchids varied from 30 to 370
specimens per 100 cm®. In the analysis of lateral roots with areas of
necrosis, the abundance was up to 10 specimens per 1 g wet weight.
In two cases there were areas of sugar beet and soybean growth inhi-
bition in the fields. The nematodes abundances in samples from these
sites were up to 400 individuals per 100 cm’ of soil, and the abundance
in the roots was 18 specimens per 1 g. However, these areas also con-
tained high numbers of other plant parasitic nematodes (Helicotylen-
chus spp., Tylenchorhynchus spp.). Probably, the inhibition of plants is
a consequence of a joint infection by these nematodes. Thus, it has
been established that migratory root nematodes are obligatory mem-
bers of the nematode fauna of agricultural fields. - 'A.N. Severtsov
Institute of Ecology and Evolution RAS, Moscow, 119071, Russia.
E-mail: tikhomirova9669@gmail.com; *Zoological Institute RAS,
St. Petersburg, 199034, Russia.
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Tuxomuposa H.I.!, Ipuganuukos M. B.', Peicc A. 10.?
MUTPUPYIOIIME KOPHEBBIE HEMATO/IbI
HA ITOIAX CEJIbCKOXO3SMICTBEHHBIX KV/IBTYP
HEHTPAHbHO-‘IEPHOSEMHOﬂ 30OHBbI

OpHOV M3 OCHOBHBIX TPYII BPEJOHOCHBIX [ pacTeHUil HeMa-
TOJI, HAapsly C IMCTOOOPA3YIOIIMMHA, Ta/UIOBBIMY U CTeO/IeBBIMU He-
MaTrogaMu, ABIAKNOTCA KOPHEBbIE M]/II‘p]/IpyIOHU/[e HeMaTo[bl poOJa
Pratylenchus. B Haieil cTpaHe KOpHEBBIM MUTPUPYIOLINM HEMaToO-
JiaM, KaK OIAaCHBIM BpPeUTe/sIM KY/IbTYPHBIX PACTE€HMI, B TOC/IEHEe
BpeMs y/ie/sIeTCs He TaK MHOTO BHUMaHUA. []ebio HacToAIIMX mccre-
JIOBaHMII ABJISIOCH U3y4YeHNe BIJJOBOIO COCTaBa HeMaTof, posia Praty-
lenchus v X BIMAHMA Ha IIOCEBBI PA3/INYHBIX TEXHUYECKNX KY/IBTYP.
[TouBeHHbIe 06PA3LIBI /1A aHA/IM3A OTOVPAINCH HA IIPOTSXKEHUY IBYX
net (2017-2018r) Ha Tepputopuu nsatu obmacreit LlentpanpHo-Yep-
HO3eMHOI1 30HBI Poccun mmop mocajikamu kaproderns, caxapHoil CBe-
Kb, cou u parica. [To pesynpraram aHann3oB HeMaTofbl poaa Praty-
lenchus 6pU1 06HapyxeHbl B 90% IO4YBeHHBIX 0OpasioB u B 80%
00pasioB KopHeit. PayHUCTUIECKNIT COCTAB MPATUIEHXOB 110 BCEM
o0ceoBaHHBIM 00pasIiaM BKmMo4dan 5 BujoB: Pratylenchus crenatus,
P. neglectus, P. penetrans, P. sp n P. thornei. JOMMHMPYIOIVM BUIOM
B obpasuax 61 Pratylenchus penetrans v P. crenatus. YucimeHHOCTD
npaTuIeHxoB cocTassiaa ot 30 1o 370 ocobeit Ha 100 cm’. [Tpu ananu-
3e OOKOBBIX KOPHeII C y4acTKaMy HEKPO30B YMC/IECHHOCTb COCTABIIs/IA
1o 10 ocobeit Ha 1 T cbIpoit Maccel. Ha monmsx B IBYX CIy4asx ObLUII
OOHapy>KeHbI OYary YrHEeTeHUs PACTeHUIl CaXapHON CBEK/IbI M COML.
YucmeHHOCTh HeMaTof B 00pasljax ¢ JaHHBIX YYaCTKOB COCTAaBIIA/IA
1o 400 ocobeit B 100 cM® IOYBBI, @ YMCTIEHHOCTDb B KOPH:X 18 ocobeii
Ha 1 . Ho ipu aTOM Tak>ke OTMedYeHa BBICOKasl YMC/IEHHOCTD M IPYTUX
¢uronapasuruyeckux Hemarop (Helicotylenchus spp., Tylenchorhyn-
chus spp.). BeposiTHO, yrHeTeHUe pacTeHUIl SBJSETCS CIeCTBYEM
COBMECTHOJI MHBAa3My [JAaHHBIX HeMaTof. Takum oOpasoM, yCTaHOB-
JIeHO, YTO KOPHEeBBble MUTPUPYIOLI/e HeMaTO[bl SIBIAITCA 00s3a-
TE/JIbHBIMY YYaCTHMKaMV HeMaToho(ayHbl [O/TEBBIX arpOL[eHO30B. —
'"MHCcTUTYT Tpo6eM sKomorun u 3somonyu uM A.H. Cesepnosa
PAH, MockBa, 119071, Poccus; 3oonormyeckmit macrutyt PAH,
Cankrt-IletepOypr, 199034, Poccus.
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Trebukhova Yu. A.', Pavlyuk O.N.', Lutaenko K. A.},
Li Baoquan?, Bo Song?

TAXONOMIC COMPOSITION AND SPATIAL DISTRIBUTION
OF FREE-LIVING MARINE NEMATODE COMMUNITIES
FROM THE INTERTIDAL ZONE IN SISHILI BAY,
YELLOW SEA COAST IN NORTHERN CHINA

Free-living marine nematodes in the tidal zone of the Sishili Bay, Yel-
low Sea coast (northern China) were investigated. The coastline of the
bay is occupied by Yantai City, which is currently the second largest
industrial city in Shandong Province. The intertidal zone of the studied
area is mainly represented by sandy beaches, although we made notice
of a mudflat near the shrimp and scallop farms. The tidal regime is
semidiurnal with a maximum tide range from 1 to 3 m. Three sam-
pling sites were establishes and triplicate samples in each transect were
randomly taken for nematode communities. Three transects (A, A’ and
A”) in the muddy zone and two transects (B and C) in the sandy zone
were sampled at low tides. During the sampling period the temperature of
the bottom water layer ranged from 18.1 to 19.2°C; salinity 21-29%. A total of
73 species were identified from the area, belonging to 61 genera and 17 fam-
ilies. The dominant families were: Thoracostomopsidae, Oncholaimi-
dae, Tripyloididae and Chromadoridae. The highest density was found
in the middle tidal zone at all transects. The average nematode density in
muddy sediments was 413+175 ind/10 cm?. The highest density and diversity
levels were reported for the station A "2, the taxonomic composition consisted
of 31 species, the most abundant were Bathylaimus sp, and Ptycholaimellus
sp.; species diversity indices were d—6.5 and H'-2.63. The average nem-
atode density in sandy sediments was 342+72 ind/10 cm* The nematode dis-
tribution density in transect B was similar to that found at transect A.
The density was low in the middle tidal level (B 2) — 140+51 ind/10 cm?,
only 12 species of nematodes were found, dominated by Bathylaimus huang-
haiensis, Enoplolaimus sp, and Oncholaimus sinensis. It was noted that
the Shannon index (1.8) and the Margalef index (2.3) were the lowest.
The highest density was marked at transect C at the low tidal level (433+108
ind/10 cm?), 17 species of nematodes were found, dominated by Bathylaimus
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huanghaiensis and Oncholaimus gingdaoensis, the lowest values of the
indices (H")-1.7 and (d)-3.4 were marked there. Thus, the density and
species diversity of nematode communities were uneven in both mud-
dy and sandy sites of the Sishili Bay tidal zone. Substantial differences
were detected between the density of nematodes in muddy sediments
and that of communities in the sandy zone. Based on cluster analysis
and multi-dimensional scaling (MDS) analysis, all stations were sep-
arate at 20% level, however stations from sites B and C were clearly
grouped together at 40% level. This work was supported by the Strategic
Priority Research Program of the Chinese Academy of Sciences (Grant
No XDA23050304 & XDA23050202, No 133337KYSB20160002), the
joint project CAS, No 2015FY210300), the Key Research Project of
Frontier Science of CAS No QYZDB-SSW-DQC041, and the self-de-
ployment project of Yantai Institute of Coastal Zone Research, Chinese
Academy of Sciences (Grant No YIC755021012). — 'National Scientific
Center of Marine Biology, Far Eastern Branch, Russian Academy of
Sciences, 690041, Vladivostok, Russia. E-mail: trebukhova@gmail.
com; *Yantai Institute of Coastal Zone Research, Chinese Academy
of Sciences, Yantai 264003, China.

Tskitishvili E.T."?, Jgenti L.T.?, Bagathuria N.L.},
Tskitishvili T.D.!, Gigolashvili M.G."and Eliava I.].!
PLANT PARASITIC NEMATODE COMMUNITIES IN
AGROECOSYSTEMS OF BOLNISI (EASTERN GEORGIA)

Among cultivated plants that are especially invasive by nematodes,
potato is the most important one. The aim of this study was to de-
termine the prevalence of plant parasitic nematodes in Bolnisi (East-
ern Georgia) potato fields and their relationship with soil and climatic
variables. Soil samples were collected from potato fields in Nakhiduri
(N41.295694, E44.210649), Savaneti (N41.332697; E44.237023), Cha-
pala (N41.336384; E44.296202) and Khatissopheli sites. During our
surveys, 128 forms of free-living and phyto-parasitic nematodes were
registered, of which 87 forms were identified to species. The registered
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nematodes belong to 8 orders and 58 genera. The largest diversity of
nematode species was observed in Nakhiduri (76 species) and the low-
est in Savaneti (39 species). The richest in the number of species was
the order Dorylaimida, represented by 61 species (47.6 % of the total
species composition). As the quantitative composition of nematode
communities does not give comprehensive information about their
similarity, we compiled a symmetric matrix of the Jaccard index values.
All the nematodes found can be divided into five groups based on their
feeding habits: plant-parasitic, fungivorous, saprobiotic, predatory and
omnivores. The ratio of individual trophic groups in the nematode
communities was characterised by a prevalence of omnivores, followed
by plant parasites. The group of omnivorous nematodes, which was
represented by 58 species (45.3%), constituted the core of the nema-
tode communities. Plant-parasitic nematodes were represented by 19
species (14.8 % of the species composition). The most common spe-
cies were Ditylenchus destructor Thorne, 1945 and Aphelenchus avenae
Bastian, 1865. (Support: Ministry of Science and Education of Geor-
gia). - 'Department of Nematology, Institute of Zoology, Ilia State
University, 0162, Tbilisi, Georgia. E-mail: eka.tskitishvili@iliauni.
edu.ge, *Faculty of Agricultural Sciences and Biosystems Engineer-
ing, Georgian Technical University, 0192, Tbilisi, Georgia; *Fac-
ulty of Natural Sciences and Health Care, Batumi Rustaveli State
University, Batumi, Georgia.

Udalova Zh. V.» Gins M. S.%, Gins V.K.2, Zinovieva S.V.!
INFLUENCE OF ROOT-KNOT NEMATODE
MELOIDOGYNE INCOGNITA ON OXIDATIVE
PROCESSES IN TOMATO PLANTS

Phytonematodes are one of the factors that cause stress in plants. The
earliest response of the plant organism to parasite infestation is the
local generation of reactive oxygen species (ROS) - an oxidative burst
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that triggers the chain of subsequent protective reactions. Free radi-
cal oxidation leads to the destruction of organic molecules, primarily
lipids, activating the processes of their peroxidation (LPO), which leads
to damage to the structure of biological membranes. One of the end
products of LPO is malonic dialdehyde (MDA). The content of MDA
in the leaves and roots of tomatoes infected with Meloidogyne incognita
was higher than in healthy plants. On the 5" day after invasion in the
leaves — by 63.6%, in the roots — by 28.8%; on the 14" day in leaves - by
84.2%, in the roots — by 81.9%. Peroxidase (PO) is involved in the de-
toxification of LPO intermediates. Investigation of the activity of benzi-
dine-dependent and guaiacol-dependent forms of peroxidases showed
that infection by plant nematodes was accompanied by an increase in
the activity of PO in roots with a maximum on the 14™ day, after which
the activity of enzymes decreased. In addition to direct action on the
physiological and biochemical processes in the cell, ROS also have in-
direct effects, which are manifested in a decrease in the content and
ratio of the main pigments of photosynthesis. A lower level of chloro-
phylls and carotenoids in the chloroplasts of infected plants was estab-
lished compared to healthy ones, which indicates changes in the pho-
tosynthetic chain of the electron transport of C3 tomato plants. Our
studies have shown that in chloroplasts isolated from leaves of plants
infected with root-knot nematodes, the electron transfer to molecular
oxygen along the pseudocyclic pathway increased dramatically (up to
67%) and decreased non-cyclically to 80% compared to non-infected
plants. The formation of reactive oxygen forms: superoxide radical and
H,O,, which can increase oxidative stress in chloroplasts, is associated
with pseudocyclic electron transport. - 'BFSBSI A.N. Severtsov In-
stitute of Ecology and Evolution of RAS, Moscow, 119071, Russia.
E-mail: udalova.zh@rambler.ru; 2BFSBSI Federal Scientific Center
of Vegetable, Moscow region, Odintsovskiy rn, pos. VNIISSOK,
143080, Russia. E-mail:vniissok@mail.ru
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Voanosa JK.B.!, Tmac M.C.%, Tunc B.K.? 3unosresBa C.B.!
BJIVSIHUE TAJIJIOBOM HEMATO/bI
MELOIDOGYNE INCOGNITA HA OKMC/INTE/IbHBIE
ITPOLIECCBI PACTEHUII TOMATOB

DuToHeMaTOAbI ABIAITCA OGHUM 113 PaKTOPOB, BBI3BIBAIOLINX CTPECC
y pacrenmit. Hanbonee paHHell OTBeTHON peakiyeil pacTUTENIbHOTO
OpraHyu3Ma Ha BHeJpeHMe ITapasuTa ABIAETCS TOKa/lIbHAA TeHepanuA
akTUBHBIX ¢opM kucinopopa (ADK) - OKMCINUTENbHBI B3pbIB,
3aITyCKalolMii IIeMb MOCTIeAYIIMX 3alUTHBIX peakiuil. CBobof-
HOPA/IMKa/JIbHOE OKMC/IE€HME INPUBOAUT K Pa3pyILIeHMIO OpraHmdye-
CKIMX MOJIEKYI, B IIEPBYIO OY€peb MUINTO0B, aKTUBU3UPYA IIPOLECCHI
ux nepekucHoro okmcnerus (IIOJI), 4To mpuMBOAUT K IOBpexse-
HUIO CTPYKTYpBI Oyonormdyecknx mMeMOpaH. OZHMM MX KOHEYHBIX
npopyktoB IIOJI saBnserca mamonosbwit auwanbperuy (MIIA). Co-
nepxanue MJJA B MUCThSIX ¥ KOPHSX TOMATOB, 3apakeHHbIX Meloi-
dogyne incognita, GbIIO BbILIE, YeM B 3MOPOBBIX pacTeHMsax. Ha 5-1
TeHb II0CTI€ MHBA3UM B JIMCTbAX — Ha 63.6%, B KOpHAX — Ha 28,8%;
Ha 14-meHp B MUCThAX — Ha 84,2%, B KOpHAX — Ha 81,9%. B meTok-
CUKauuy IPpOMEXYTOYHBIX mpoaykros IIOJI mpunumaer ydyactue
nepokcupaza (I10). VccnemoBaHue aKTMBHOCTU OeH3MAMH3ABUCU-
MOJI U T'BasKONI3aBUCUMOI GOPM IEpPOKCH/A3 IOKA3aI0, 4TO 3apa-
JKEHJE HEMATOMIOM paCcTEHUI COIPOBOXK/A/IOCh MOBBIIIEHNEM B KOP-
HAX akTMBHOCTH [1O ¢ MakcuMymoM Ha 14-e CyTKM, IIOC/Ie KOTOPBIX
aKTMBHOCTb (PepPMEHTOB CHIDKanach. Kpome mpsMoro feitcTBus Ha
¢dusnonoro-6moxummyeckue mnpoueccol B krerke, AOK okaspBaioT
U noBpexjamomye 3QpQpeKTbl KOCBEHHOIO XapaKTepa, IPOBIIAIONIN-
€csl B CHIDKEHMM COJEpP>KaHUA UM COOTHOUIEHVS OCHOBHBIX IUTIMEH-
TOB (POTOCKHTE3a. YCTaHOB/IEH O0jIee HUSKMUII YPOBEHb COIEpXKaHMs
XI0pOoW/UIOB ¥ KapOTMHOUAOB B XJIOPOIIACTAX MHBA3MPOBAHHBIX
pacTeHMII IO CPAaBHEHMIO CO 3[OPOBBIMM, 4YTO YKa3bIBaeT Ha
U3MeHeHUs1 B paboTe (OTOCHHTETMYECKON Lely 3JIeKTPOHHOTO
TpaHcnopta C3-pacrenuit Tomara. Hamm uccnenoBanua noxasanm,
YTO B X/JIOPOIUIACTAX, BBIJENIEHHBIX W3 JIMCTHEB, 3apa)KEHHBIX
ra/UTOBOJ HEMATOIOM PAcTeHMIT pe3Ko ycunuBacs (o 67%) mepeHoc
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3/IEKTPOHOB K MOJIEKY/ISIPHOMY KUCTIOPOJY 10 IICEBAOLMKINYECKOMY
IOyTU U CHIDKAJICA 10 HenukKamdeckoMmy o 80% 1o CpaBHEHMIO
CHe3apaXeHHbIMM pacTeHuAMM. CIICeBIOUMKINYIECKMM TPaHCIIOPTOM
9JIEKTPOHOB CBSI3aHO OOpasoBaHye aKTUBHBIX (OPM KuCIOpoOfa:
cymepokcup papukama u H O,, 4ro MOXeT ycmnmBarh OKMUCIM-
TEeNBbHBIN cTpecc B xnopomacrtax. — '@®I'BHY Mucturyt npobnem
sxonorun u ssononuu um. A.H. Cesepuosa PAH, Mocksa, 119071,
Poccus; *OTBHY ®enepanbHblilt HayYHBI IIEHTP OBOILEBOJICTBA,
MockoBckas 0611., OqguaioBckuii p-1, moc. BHUMCCOK, 143080,
Poccus.

Yakovleva G.A., Lebedeva D.I.
NEMATODES OF THE RED-BREASTED
MERGANSER (MERGUS SERRATORL.)

IN KARELIA

The Red-breasted Merganser (Mergus serrator) is a widespread bird in
Karelia. It is more numerous in the northern part of Karelia, near the
White Sea. Data on parasites of the Red-breasted Merganser are scarse.
Therefore, any such information is very important. The first data on
the parasitic nematodes of Mergus serrator in Karelia were obtained.
Totally, 6 bird specimens were collected during the spring hunting sea-
son of 2013 (3 specimens) and the autumn hunting season of 2015 (3
specimens) from the south-eastern coast of Lake Ladoga. Five nem-
atode species were identified. Larvae of two species — Eustrongylides
mergorum and Contracaecum rudolphii — develop in fish, which is
the main food source for the merganser. Both nematode species were
rare in birds. The developmental cycles of the nematodes Streptocara
crassicauda and Tetrameres fissipina are associated with invertebrates
(freshwater crustaceans and scuds), whereas fish is their paratenic
host. S. crassicauda is the most common and numerous species among
the merganser’s parasites. The nematode Pseudocapillaria mergi has
a direct life cycle. Specimens of this species were found in all the
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examined birds. All nematodes of the Red-breasted Merganser
identified in our study are typical parasites of this bird species, as
well as widespread in the Palearctic. (The study was carried out un-
der state order Ne 0218-2019-0075). — Institute of Biology, Kareli-
an Research Centre of RAS, Petrozavodsk, 185910, Russia. E-mail:
galina_il87@mail.ru

Axosnesa I. A., Jlebenena 1. V1.
HEMATOIbI I/TMHHOHOCOTO KPOXA/JIS
(MERGUS SERRATOR L.) KAPEJIUU

Cpennnii, WV JJIMTHHOHOCHI Kpoxanb (Mergus serrator) pacpocTpa-
HeH IIOBCEMeCTHO Ha Teppuropuu Kapemu, 6onee MHOroducieHeH
B CeBepHOIT ee yacTu BOm3u benoro mops. IlapasutodayHa kpoxans
cmabo M3ydeHa, MO3TOMY JF00ble CBEEHNS O IapasuTax aKTyalbHBL.
Hamu monydeHs! nepBble JaHHbIE O HEMATOAAX, NAPa3UTUPYIOLUX Y
atoro Bupa ity B Kapenun. Beinn nccenoBaHs! 6 9K3. ITHl, COOpaH-
Hble B BeCEHHMI ce30H 0X0ThI B 2013 I. (3 9K3.) 1 ocenHmit ce30H B 2015
I. (3 9K3.) Ha ro-BOCTOYHOM HobGepexxbe Jlagoxkckoro osepa. Beero
BBISBJIEHO 5 BUZIOB HeMaTof]. [|Ba 0OHapy>keHHBIX Bupia — Eustrongylides
mergorum, Contracaecum rudolphii — pasBuBaroTcs 4epes pbiOy, sB/Is-
IOIIYIOCS OCHOBHBIM VICTOUHMKOM IMTaHus Kpoxamd. Ob6a Bupma ma-
PasUTOB OTMeYeHbl efUMHNMYIHO. Y HeMmarop Streptocara crassicauda u
Tetrameres fissipina UMK pa3BUTHA CBsA3aH ¢ 6€CIIO3BOHOYHBIMY (TIpec-
HOBOJHbBIE Pa4yKy1 11 OOKOIUIaBbI), @ pblba CIYXXUT AJIs HUX ITapaTeHnde-
CKMM XO03sIMHOM. Bup S. crassicauda siBnsiercst Haubormee pacnpocTpa-
HEHHBIM )1 MHOTOYJMC/IEHHBIM Cpeiy napasuToB Kpoxamxsi. Hemaropa
Pseudocapillaria mergi umMeeT mpAMoit UK pa3BuTuA. [lapasut storo
BIIa BCTpeYa/ICAa y BCEX NCCIE€NOBAaHHDbIX IITUII. BoiaBneHHbIe B HallleM
VICCTIElOBAaHMY HEMATOABI JUIVMHHOHOCOTO KPOXAJIs — TUIYHbIE IejIb-
MMHTBI 9TOTO BUJa IITHL], LIMPOKO PaclpocTpaHeHHble B [lameapkTu-
ke. (PyHaHCOBas MOAJEpXKKa: CpPecTBa (eiepanbHOrO OOpKeTa Ha
BBINIO/IHEHME TocyfapcTBeHHoro 3amanna KapHIT PAH Ne0218-2019-
0075). - Ib KapHII PAH, ITerpo3aBopnck, 185910, Poccus.
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Yushin V. V.}, Gliznutsa L.A.},
Sokolova E.A.? and Zograf J.K.!
MALE GAMETES IN ECDYSOZOAN WORMS:
EVERYTHING’S ALRIGHT!

The metazoan clade Ecdysozoa indicates the close relationships be-
tween the moulting invertebrate phyla where worm-like aschelminth
taxa Nematoda, Nematomorpha, Kinorhyncha, Loricifera and Pri-
apulida are phylogenetically distant from the arthropod related phy-
la. Relationships of worm-like ecdysozoans are discussed here using
male gamete morphology as the character reflecting their phylogeny.
Primitive spermatozoa with a rounded head, an acrosome, a nucleus
with a nuclear envelope, mitochondria and a flagellum were found in
the most primitive ecdysozoan worms, Priapulida. Flagellate elongat-
ed modified spermatozoa were found in the interstitial priapulids and
Loricifera. The spermatozoa of Kinorhyncha have a well developed
axoneme but unusual ultrastructural features. Data on spermatozoa
do not contradict the traditional association of Priapulida, Loricifera
and Kinorhyncha as the supertaxon Scalidophora. Aflagellate aberrant
spermatozoa are characterised by the absence of an axoneme, an ac-
rosome and a nuclear envelope; they usually include multiple mito-
chondria and unique membranous components. These features were
well demonstrated in Nematomorpha and Nematoda. Spermatozoa of
nematomorphs are rod-shaped cells with an expanded anterior “ac-
rosomal complex” and a posterior part with axial cylindrical nucle-
us surrounded by layers of cisterns. There is no axoneme, but usual
mitochondria occur in the acrosomal complex. The aberrant nema-
tode spermatozoa have no axoneme, an acrosome of bipolar cells with
anterior pseudopod, and the cell body which includes nucleus with-
out a nuclear envelope, mitochondria and membranous organelles.
Analysis of the newest original data on the sperm development in the
kinorhynchs, nematomorph Gordionus alpestris and several free-living
nematodes of the class Enoplea supports the association of Nemato-
da and Nematomorpha as the supertaxon Nematoida. (Support: RFBR
17-04-00719; RFBR 18-04-00256). - !National Scientific Center
of Marine Biology, FEB RAS, Vladivostok 690041, Russia. E-mail:
vvyushin@yandex.ru; 2Centre of Parasitology, A.N. Severtsov Insti-
tute of Ecology and Evolution RAS, Moscow, 119071, Russia.



13t INTERNATIONAL NEMATOLOGICAL SYMPOSIUM,
102 29 July - 4 August, 2019, Petrozavodsk, Russia

HOmmu B. B.', Inusnyna JI. A.', Coxonosa E. A%, 3orpag 10.K.'
MY>KCKWE TAMETBI 9KI13030MHbBIX YEPBEMN -
YTO HE TAK?

DunoreHeTM4ecKue B3aMMOOTHOLIEHMA OSKAM3O030MHBIX UepBell
Nematoda, Nematomorpha, Kinorhyncha, Loricifera u Priapulida
00CY>XIaI0TCs Yepes3 MPU3MY MYXKCKMX raMeT B KauecTBe MOpdoso-
TMYeCKOTo IPU3HAKa, OTpaXKalollero ux guiorenuto. I[lpumutnsHbIe
CIIEPMAaTO30M/IbI C OKPYITION TOTIOBKOI, aKPOCOMOI, AXPOM C ARep-
HOJI 060/I09KOTI, MUTOXOH/IPVSIMIY U >KTYTVIKOM OIIMICaHBbI Y Hanboree
IPYMUTUBHBIX 4YepBeil-9Kan3030eB, Priapulida. Mopudunuposan-
Hble CIIEPMATO30MIbI C YIIVHEHHBIMY JXTYTUKaMU ObIIV 0OHapysKe-
HBI Y MHTEPCTULIMAIbHBIX Tpyanyauy u y Loricifera. Ciepmarosonpbr
Kinorhyncha nmeloT Xopomo pasBuTyo akCOHeMY, HO HeOObIUHbBIE
YIBTPAaCTPYKTypHBIe 0cOOeHHOCTH. [laHHBIE O CIIepMaTO30MAAX He
IPOTHUBOpPEYAT TPaAMLMOHHOMY oO0begyHennio Priapulida, Loricifera
u Kinorhyncha Bcyneprakcon Scalidophora. A6eppanTHble 6e3Xry-
TUKOBBIE CIIEPMATO30U /bl XapaKTePU3YIOTCS OTCYTCTBIEM aKCOHEMBI,
aKPOCOMBI 11 AAZIEPHON 060/IOUKIL; OHY OOBIYHO MIMEIOT MUTOXOHPUN
Yl YHUKaJIbHble MeMOpaHHbIe KOMIIOHEHTbL. DTU 0COOEHHOCTH CIIep-
MaTo30u/I0B XapakTepHs! 411 Nematomorpha n Nematoda. Ciepma-
TO30M/Ibl BOTIOCATVKOB IIPEICTABIIAIOT COOOII ITaTOYKOBVIHbIE K/IeTKY
C pacUIVpeHHBIM IepeJHNM «aKPOCOMHBIM KOMIUIEKCOM» U 3afiHel
YacTbI0 C OCEBBIM LVIMHAPUYECKUM SPOM, OKPY>KEHHBIM CIIOS-
MU LUICTepH. AKCOHEMa OTCYTCTBYeT, HO B aKPOCOMHOM KOMIIJIEKCe
BCTPEYAIOTCsI 0ObIYHBIE MUTOXOHAPUY. AGeppaHTHbIE CLIEPMaTO30M-
bl HEMATOJ He IMEIOT aKCOHEMBI VI aKpOCOMBI, 3TO OUIIOAPHbIE KIIeT-
KaMI C IIepefHell NICeBJONOoANeN M 3aJHUM TelIOM KJIeTKM, KOTOpoe
BKJIIOYAET sA/[po 0e3 sfiepHOiT 000T0YKM, MUTOXOHAPUU M MeMOpaH-
Hble OpraHe/Ibl. AHa/IN3 HOBEWIINX JAHHBIX O Pa3BUTUM CIIEpMaTo-
30MJI0B Y KMHOPVHXOB, BonocaTnka Gordionus alpestris i HEKOTOPBIX
CBOOOITHOXXMBYIIMX HeMaTop, kacca Enoplea nopreepxgaer o6benu-
HeHMe HeMaTofi U HematoMopd B cymeprakcoH Nematoida. (POOU
17-04-00719; PODU 17-04-01676). — 'HanmoHanbHbII HayJIHBIN
HeHTp Mopckoit 6uonormn M. A.B. Kupmynckoro [JBO PAH,
BnapgnBocTok, 690041, Poccus; *Ilentp napasuronoruu, VIHcTUTYT
npo6mem skomormu u 3Bomonuu uM. A.H. CeBepuosa PAH,
MockBa, 119071, Poccus.
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