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IlepecMOTp CBOJOK
maHHbIX EOK3P:

OT CTaTUYHBIX
JOKYMEHTOB

K JUHAMUYHBIM
CBOJAKAaM JAaHHBIX

M.JI. EPOXOBA!, A.Jl. OPJIMHCKUI2

1 ®T'BHY «BcepoccuiicKui HayYHO-
KCCJIEIOBATEIbCKUM MHCTUTYT (DUTOMATOJIOT >
(®I'BHY BHUU®), p. 1. Bosbiivie Bsa3eMel,
OIVHIIOBCKU paiioH, MOCKOBCKas 00J1aCTh,
Poccus

2 EBpomnelickag u Cpen3eMHOMOpPCKasa
OpraHu3alys 110 KAPAaHTUHY U 3alUTE PACTEHUN
(EOK3P), r. [Tapux, PpaHLIUA

1 ORCID 0000-0002-5258-9326,
e-mail: maria.erokhova@gmail.com

2 e-mail: orlinski@eppo.int

1980-x rr. EBpormetickaa u Cpenusem-
HOMOpPCKasi OpraHu3aIius 110 KapaHTHU-
Hy U 3amuTe pacteHui (EOK3P) my6-
JINKYeT CBOAKU JAHHBIX I10 BPEJHBIM
opraHm3MaM, PEKOMEH/IOBAHHBIM [IJIST
PETyIpPOBaHUS B KauyeCTBE KaPAaHTUHHBIX BPEIHBIX
OpPraHM3MOB. JTW CBOJKU J[JAHHBIX OITyOJMKOBAHbBI
B >)XypHaJse «Brosnerens EOK3P» u B IByX N3[aHUAX
kHurK «KapaHTuHHBIE IJid EBPOITEI BpeHBIE Opra-
HU3MBI» B1992 1 1997 IT.

Llenbio y6AMKAIIUY CBOJOK JAHHBIX OBLIO Ipe-
JIOCTaBJIeHUE B YIIOPSAIOYEHHOM BUJIEe KPATKUX OIIU-
CaHUY PEryIrupyeMbIX BPEJHBIX OPraHu3MOB (B BUJE
paszesioB 10 UX TAKCOHOMUYECKOMY TT0JIOXKEHUI0, pac-
TEHUSIM-X0359€eBaM, reorpaduyeckoMy pacrpocTpa-
HeHU1o, 610JIOTUY, BBISIBJIEHUIO U UeHTU(DUKAIIUY,
MIyTSM PacIIpoCTPaHEeHUs, BPeLOHOCHOCTH, (huToCa-
HUTApPHBIM MepPaM U C NIPUBELEHNEM CITUCKA UCIIOJb-
3yeMOl JUTEPATYPhI) C I1eJibi0 06JIeTYeHUS TOCTYIIa
K 3TOM nH(poOpMaI .

V3-3a TOr0, 4YTO GOJIBIIMHCTBO 3TUX CBOLOK JaH-
HBIX B IIOCHEAHUY pa3 mybanuKkoBajgoch B 1990-x IT.,
BO3BHUKJIA HEOOXOJMMOCTDb B MX IlepecMoTpe. B To
J)Ke BpeMs pasBuTue «[1obanbHON 6a3bl JaHHBIX
EOK3P» (https://gd.eppo.int/), BkiItouaoiet nHhOP-
Mallio O BPeJHbIX OPraHW3Max, IIPeIoCTaBUIJIO BO3-
MOJKHOCTH CO3JaHUs JUHAMUYHBIX CBOJOK JaHHBIX.
B 9TUX JUHAMUYHBIX CBOJKAX JJAHHBIX Pa3/elibl 110
TaKCOHOMUYECKOMY MOJIOKEHUIO BPEJIHOT'0 OPraHu3-
Ma, ITePevYHI0 PaCTEHNI-X0351€B U reorpaduyieckomy
pacrpocTpaHeHNI0 aBTOMaTUYeCKU co3/1atoTes «IJ1o-
banbHOM 6a30i JaHHbIX EOK3P», UTO I103BOJISET I10/I-
IeP)KMBATh UX aKTyaJIbHOCTb.
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Revising

EPPO data sheets:
from static documents
to dynamic data
sheets

M.D. YEROKHOVA?, A.D. ORLINSKI?

1 All-Russian Research Institute of Phytopathology
(FGBNU VNIIF), Bolshie Vyasemy, Odintsovo District,
Moscow Oblast, Russia

2 European and Mediterranean Plant Protection
Organization (EPPO), Paris, France

1 ORCID 0000-0002-5258-9326,
e-mail: maria.erokhova@gmail.com

2 e-mail: orlinski@eppo.int

ince the 1980s European and Mediterranean
Plant Protection Organization (EPPO) has
been publishing its data sheets on pests re-
commended for regulation as quarantine ones.
These data summaries have been published
in the magazine “EPPO Bulletin” and two editions of the
book “Quarantine pests for Europe” in 1992 and 1997.

The aim of publishing the data sheets was provid-
ing orderly-structured short descriptions of regulated
pests (as sections according to their taxonomic posi-
tion, host plants, area of spreading, biology, detection
and identification, pathways, harmfulness, phytosani-
tary measures and providing a list of references) in or-
der to facilitate the access to this information.

The fact the most of these data sheets were last
published in the 1990s made it necessary to revise
them. At the same time, the development of “EPPO
Global Database” (https://gd.eppo.int/) including the
data on pests gave the possibility to create dynamic
data sheets. In these sheets, the sections on the taxo-
nomic position of the pest, host plants list and area of
spreading are automatically created by “EPPO Global
Database”, which helps to keep them updated.

In 2019, the EPPO Council accepted the sugges-
tion of the European Union (EU) of launching a project
dedicated to the revision of EPPO data sheets, as well as
allocating special funding for its completion. Besides,
a grant agreement with the European Commission to
provide additional financial support for this project

dutocaHuTapusi. KapaHTUH pacTeHuii 2
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B 2019 r. CoBer EOK3P
IPUHSAJ Hpenjoxenue EBpo-
coro3a (EC) 0 3aIlyCKe IPOEKTA,
IIOCBAIIEHHOTO TIEPECMOTPY
CcBOOK JaHHbIX EOK3P, 11 0 BBI-
IeJeHUN CIlelnaJibHOTO (hu-
HaHCHUPOBAHUS JIJisd €T0 3aBeP-
meHud. Kpome Toro, B maprte
2020 r. 6bLI0 TIOAIKCAHO I'PAH-
TOBOE coIJIallleHue ¢ EBporiei-
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[axonomy

m ¥ Kingdom Bacteria ( 1BACTK)
One of the ‘top ten’ bacteria in molecular plant ¥» Phylum Proteobacteria | 1PROBP )
pathology. Genome has been sequenced. ¥ Class Gammaproteobacteria | 1GAMBC )
¥ Order Lysobacterales ( 1LYS00 )
Other scientific names > Family Lysobacteraceas | 1LYSOF )
> Genus Hylella { 1XYLEG )

MName

Authority » Species Nylella fastidiosa { XYLEFA)

Grapevine Plerce’s disease agent

Nylella fastidiosa subsp. plercel

EOK3P, Tak 1 u3BHE IJI I€P€-  pycyHok. Bug Be6-CTPAHNLLbI 10 BPEAHOMY Fig. Webpage on a pest

cMoTpa cBozoK JaHHbIX EOK3P  opranusmy B «MnobanbHoit 6ase gaHHbIX

WJIN [IJid TIOATOTOBKU HOBBIX EOK3P» (https://gd.eppo.int/)

MIPY OTCYTCTBUM CTAPBIX. ITU

CBOJKM HaHHBIX, COCTaBJIEH-

HbI€ B PaMKaX MPOeKTa, OyAyT IMy6JIMKOBaTbCS He
B «BrojuteteHe EOK3P», a B «[J106a1bHOI 6a3e JaHHbBIX
EOK3P», HO CBOJIKM JlaHHBIX, IIOJITOTOBJIEHHbIE BHE
€ero, OyZyT IPOMOJIKATh IIyOJIMKOBATHCS B «BlojuieTe-
He EOK3P».

Ilns mocTyma K CBOZKaM JaHHBIX (CM. puUcy-
HOK) He0oO6XO0QMMO BBECTU HaszBaHUWe BUIA Bpel-
HOTO OopraHu3Ma B cTpoke «[louck» («Search»), Ha
BebG-CcTpaHUIlEe BPEAHOr0 OpraHM3Ma HYXHO KJIUK-
HYTB paszgen «CBoaka maHnHbIX» («Datasheet») B pas-
nese «MeHI0» («Menu») B «[J106apHON 6a3€e JaHHBIX
EOK3P».

MHPOPMAIIVIA OB ABTOPAX

EpoxoBa Mapusa JIMuTpueBHa, MIaIIIui Hayd-
HBIU coTpynHUK GI'BHY BHUU®, p. 1. Bosbinve Bs-
3eMbl, OIVHIIOBCKUY patioH, MoCcKOBCKas 06J1acTb,
Poccus.

OpJviHCKUii AHpeii lopuaHoBHY, JOKTOP 610-
JIOTUYECKUX HayK, Hay4uyHbI# coBeTHUK EOK3P, r. Ia-
prx, ®paHLIA.

OT PEOJAKIIUU: [ng peaamusalluu MpoeKTa
10 ITEPECMOTPY CBOJOK maHHbIX EOK3P 6b11u mpu-
BJIeueHbl Benyinue crienuanuctel ®I'BY « BHUMKP»
B 00J1aCTV BUPYCOJIOTUY, MUKOJIOTUY U SHTOMOJIOTUN.
YuacTue B [IPOeKTe OCYLIeCTBIAI0Ch B TedeHure 2020 I.
U TIPOJIOJIKAETCS B HACTOSIILEE BPEMSI.

in “EPPO Global Database”
(https://gd.eppo.int/)

was signed in March 2020, which in practice meant
the preparation of data sheets on the pests important
for the EU (no more than 300 pests in 4.5 years). In
2019-2020, over 50 experts both from the EPPO and
non-EPPO regions were involved in revising the EPPO
data sheets or preparing the new ones if the old ones
lacked. These data sheets developed within the project
will be published not in “EPPO Bulletin”, but in “EPPO
Global Database”, however the data sheets made be-
yond it will still be published in “EPPO Bulletin”.

To get the access to the data sheets (See Fig.) it
is necessary to write the name of the pest species in
“Search”, then in the webpage of the pest you should click
“Datasheet” in the “Menu” in “EPPO Global Database”.

INFORMATION ABOUT THE AUTHORS

Maria D. Yerokhova, Junior Researcher, All-
Russian Research Institute of Phytopathology, Boshie
Vyasemy, Odintsovo District, Moscow Oblast, Russia.

Andrei D. Orlinski, Doctor in Biology, scientific of-
ficer, EPPO, Paris, France.

FROM THE EDITOR: To carry out the project of
revising the EPPO data sheets, leading specialists of the
FGBU "VNIIKR" in the field of virology, mycology and
entomology were involved. They participated in the
project throughout 2020 and still carry on.
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dI'byY «BHUNKP» —
0a3o0Bag opraHu3anusa
roCyaapCTB — YYaCTHUKOB
CHI 110 moBbILIEHUIO
KBaJIu(hpUKaLlUU

U IIePENoiIr0OTOBKE Ka/IPpOB
B 00JIaCTH KapaHTHUHA
pacTeHun

A.A. VIYMUEB?, M.A. IIPYUYKVHA?

®I'BY «BcepoccuiicKUi LIEHTP KapaHTUHA
pacteuuii» (PI'BY «BHUUKP»), p. 1. BbIKOBO,
r. PameHckoe, MockoBcKkag 006J1., Poccus

1 e-mail: sng-karantin@mail.ru

2 e-mail: sng-karantin@mail.ru

elepajibHOE TOCYLApCTBEHHOE
Ol0mKeTHOE yupexaeHue «Bce-
POCCHMCKMY IIEHTP KapaHTWHA
pacrenuit» (®IrBY «BHUWKP»)
SIBJIIETCS  IIEHTPaJIbHOM poc-
CUHCKOM opraHusalyeidl Mo KapaHTUHY PacTeHUH,
UMeIoIel MOIIHYI0 ceTh 13 60jiee ueM 20 peruoHa b-
HBIX (puIraoB u JjabopaTopuil, U HAyUHbIM IIEHTPOM
MeXIyHapOLHOTO 3HAYeHU .

B cooTBeTcTBUU ¢ CoryalieHueM O COTPyLHUYE-
CTBe B 00J1aCTV KapaHTWHA PacTeHU rocyqapCcTB —
yuacTHUKOB CopgpyxectBa HesaBucuMmbix locy-
nmapcrB (CHT) ot 13 Hos6pst 1992 1. ®I'BY «BHUUKP»
SBJIIETCS BEAYIIUM HAyYHO-METOINUECKUM IIeHTPOM
110 KAPAaHTUHY PACTEHUI B TOCYLapCTBAaX — YYaCTHU-
kax CHI' u ocyliecTBIIAeT HAyYHO-METOLUYECKOe Py-
KOBOZICTBO, KOOPAMHAIIUIO UCCJIEIOBAaTEIbCKUX PAbOT
B 06J1aCTV KapaHTWHA PACTEHUH, a TaK)Ke pa3paboTKy
IpeIJIoKeHUY B HOPMAaTHUBHbBIE IOKYMEHTBI, UHCTPYK-
U 1 peKOMeHIaluii 110 BOIIpOcaM KapaHTHHA pac-
TeHUU Ha TEPPUTOPUU rOCYAAPCTB — yuacTHUKOB CHI.
30Maa 2012 r. npaBUTEIbCTBA I'OCYLAPCTB — YUYaCTHU-
KkoB CHI' mogmnucanu CorjameHue o co3ganum Koop-
IVHALMOHHOTO COBETA 10 KAPAHTUHY PACTEHUH rocy-
IAapCTB — yyacTHUKOB CHI.

B mesniax comelicTBUs 06ecrieueHn0 rocynapCcTB —
yuacTHMKOB CHI' crienmanucTamMu B 06J1acTH KapaH-
THHA pacTeHuy 23 uioHg 2017 r. Ha 3acefaHUU IKO-
HoMuueckoro coBeta CHI Bcepoccuiickuil meHTp
KapaHTWHA pacTeHUM GbLI HaZeJIeH CTaTycoM 6a30-
BOI OpTraHU3aIMU TOCYyIapCcTB — yuyacTHUKOB CHI 110
TIOBBINIEHUI0 KBATU(DUKAIIUY U TI€PETIOITOTOBKE KaJl-
POB B 00J1aCTV KapaHTWHA pacTeHui. TakKe Ha 3TOM

INTERNATIONAL COOPERATION

UDC 632.913.1

Activities

of FGBU “VNIIKR”

as a base organization

of member states of the
CIS for advanced training
and staff retraining

in the field of plant
protection

A.A. ULUMIEV?, M.A. PRUCHKINA?

All-Russian Plant Quarantine Center
(FGBU “VNIIKR”), Bykovo, Ramenskoye,
Moscow Oblast, Russia

1 e-mail: sng-karantin@mail.ru

2 e-mail: sng-karantin@mail.ru

he Federal State Budgetary Institution

“All-Russian Plant Quarantine Center”

(FGBU “VNIIKR”) is a central Russian or-

ganization in plant protection, with an ex-

tensive structure of over 20 branches and
laboratories and a research center of international im-
portance.

According to the Agreement on cooperation in
the field of plant protection of the member states of
the Commonwealth of Independent States (CIS) of 13™
November 1992, FGBU “VNIIKR” is a leading research
center in plant protection in the CIS member states and
provides scientific and methodological guidance, coor-
dination of research work in plant protection, as well as
proposals for regulatory documents, instructions and
recommendations on plant protection in the CIS mem-
ber states. On 30 May 2012 the governments of the CIS
member states signed the Agreement on the establish-
ment of the Coordination Council on plant protection
of the CIS member states.

To provide the CIS member states with specialists
in plant protection, on 23 June 2017 at a meeting
of the CIS Economic Council, the All-Russian Plant
Quarantine Center was granted the status of the
base organization of the CIS member states for ad-
vanced training and staff retraining in the field of
plant protection. At the same meeting, the Statute
of the base organization was approved. According to
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3acemaHuy GbLI0 yTBEPXIeHO [TooxeHMe 0 6a30BOM
opraHu3salyu. B COOTBETCTBUM C YTBEPXKAEHHBIM []0-
JIo)keHVeM 06a30Basi OpraHu3alus HajleJeHa clelyo-
UMY OCHOBHBIMU (DYHKITUSIMU:

— TIOBBINIEHKWE KBaJuMUKAIIMU U ITpodeccuo-
HaJIbHAs MepPenoroTOBKA CIeIuaJucTOB B 00J1acTu
KapaHTWHA PaCTeHUH;

— u3yuyeHUe, 06001IeHNE, PACIPOCTPaAHEHNUE
OTIBITA IO TIOATOTOBKE KaJPOB;

— COJIeICTBYE PACIIPOCTPAHEHUI0 COBPEMEHHBIX
METOJVIK ITPeToJlaBaHus B chepe KapaHTWHA PaCTeHNU;

— KoOpAuHaIUg pPa3paboTKu U peaausaliuu co-
BMECTHBIX NHHOBAIIMOHHBIX 00PAa30BaTEJIbHBIX U Ha-
YUYHO-UCCIEeN0BaTEIbCKUX IIPOTrPAMM C COOTBETCTBYIO-
UMY HayYHO-VCCIe0BATEIbCKUMY YUPEXKIEHUIMU
rocyzapcrs — ydacTHUKOB CHT;

— OpraHu3alysg CPaBHUTEJIBbHOIO U IPUKJIAJHOTO
U3yueHus IPobjeM MepernoiroTOBKY KaJpoB.

Bo BcepoccuiickoM 1eHTPe KapaHTUHA PaCTeHUHN
yCIIenrHo QYHKITMOHUPYET yUeOHO-MeTOAUYECKUH OT-
IleJi, eXXeToTHO OPTaHU3YIOUIUY KypPChl TTOBBINIEHUS
KBaJu(pUKaALIUY, CEMUHAPbl U UHAVBUAYAJIbHbIE CTA-
JKMPOBKU KaK JJIs1 OTeYeCTBEHHBIX, TaK U AJIg 3apy-
OeXXHBIX CIIEIMaINCTOB B chepe KapaHTHWHA PAaCTeHUH,
B TOM YHCJIE U3 FOCYJapCTB — yyacTHUKOB CHI (Tabur. 1).

C 2017 r. ®I'BY «BHMUKP» ocyliecTBIAET 101~
TOTOBKY KaJipOB Uepe3 acIIUPaAHTYPY M0 CIAEAYIIIUM
npodunam: 35.06.01 — «Cenbckoe xo3saicTBo»: 06.01.07 —
«3almyTa pacTeHu».

B aBrycre 2019 1. B T. TaurkeHTe (Pecry6iuka Y3-
6eKMCTaH) COCTOSJICS PermoHAaJIbHBIN PAKTUKYM TI0
aHaJu3y (PUTOCAHUTAPHOI'O PUCKA [Jd cTpaH LleH-
TpaJbHOU A3UU, OPraHU30BaHHBIY EBpolelicKol
u Cpeim3eMHOMOPCKOYM OpraHu3alyel o KapaHTUHY
u 3amuTe pacteHn (EOK3P), Ha KOTOPOM CITEIaINCThI
6a30BOM OpraHM3aIluY BHICTYIIUIY B KAUeCTBe SKCIIeP-
TOB-TIPETIO/IaBaTesed U ITPOBEJIN HECKOJIBKO TPEHWH-
TOB JIJIS1 YUaCTHUKOB. B IIpaKkTUKyMe IPUHAIN y4acTue
2 crientuanuicTa us Pecmyonviku KazaxcTaH, 2 crielriuaim-
cra u3 Kupruscko#t Pecriy6iuky, 2 yuacTHUKA U3 Pec-
my6sauky TaJ)KUKUCTaH, 2 TpeJcTaBUTeNsT TYpPKMeHM-
cTaHa u 13 crieniagucToB u3 Pecrybynky Y36eKrCTaH.

Tao6auma 1

KoJin4ecTBO CIELUAJIUCTOB, MPOLIeAIINX 00yUeHIEe
B 6a30Boii opraHusaiuu ¢ 2017 mo 2020 .

the Statute, the base organization has the following
main functions:

— advanced training and staff retraining in the
field of plant protection;

— studying, generalizing and sharing experience
in staff training;

— facilitating the use of modern teaching tech-
niques in the area of plant protection;

— coordination of the development and realiza-
tion of joint innovative educational and research pro-
grams with relevant research institutions of the CIS
member states;

— organization of comparative and applied study
of staff retraining issues.

In the All-Russian Plant Quarantine Center, Re-
search and Methodology Department works success-
fully, organizing annual advanced training courses,
seminars and individual internship both for Russian
and international specialists in plant protection, in-
cluding from the CIS member states (Table 1).

Since 2017, FGBU “VNIIKR” has been training
specialists in post-graduate studies in the following
fields: 35.06.01 — “Agriculture”: 06.01.07 — “Plant Pro-
tection”.

In August 2019, Tashkent (Republic of Uzbeki-
stan) held a Regional workshop in pest risk analysis
for Central Asia countries organized by the Europe-
an and Mediterranean Plant Protection Organization
(EPPO), where the specialists of the base organization
took the role of expert teachers and carried out se-
veral trainings for the participants. The workshop in-
volved 2 specialists from the Republic of Kazakhstan,
2 specialists from the Kyrgyz Republic, 2 participants
from the Republic of Tajikistan, 2 representatives of
Turkmenistan and 13 specialists from the Republic of
Uzbekistan.

Within collaboration with national organizations
for quarantine and plant protection of the CIS mem-
ber states, the specialists of the base organization go
on research expeditions to collect and study quaran-
tine pests. The collected samples are used for training
and retraining of specialists.

To supply the seminars and
training courses held on the base
of FGBU “VNIIKR” with materials
and visual aids, the specialists of
FGBU “VNIIKR” form collections
of especially serious quarantine
pests of great scientific and ap-

plied significance.
To maintain the compe-

tence of our specialists on a

highly competitive level, FGBU
“VNIIKR” collaborates with lead-

ing specialized scientific and
educational institutions. So, from

2017 to 2019, 27 employees un-

derwent training at the institutes

of Italy, Slovenia, Finland, Croa-
tia, France, the Netherlands.

Tog, KosinuecTBO CrIeliAJICTOB
npoBeaeHUus
o0yueHUs Bcero BT. 4. u3 CHI

6 uei. u3 Pecriybnuku Azepbaiiixan
2017 605 yeur.

2 yejn. u3 Pecniy6nuku Kazaxcran

4 yejt. n3 Kuprusckoit Pecriybimku
2018 408 uge.

3 ves. u3 Pecniy6inuku Kazaxcran

3 gest. u3 Pecry6iuky Y36eKuCTaH
2019 730 uei.

44 gen. n3 Kuprusckoit Pecriybnnku®
2020 1975 ueur. 4 gen. u3 Pecriybsiuku Y36ekucTan™*

The following modern di-
gital educational platforms are

* — 0byueHMe TTPOBEIEHO HEITOCPEICTBEHHO B T. BUIIKEKeE.
** — obydyeHme TIPOBEJIEHO NUCTAHIIMOHHO Yepes3 «MTHTepHeT»

B (hopmMaTe BUE0-KOH(EPEHII-CBI3U.
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Crnenmanuctel 6a3oBoil  Table 1
OpraHm3alluy B paMKax B3a-
UMoJleficTBUS ¢ HallMOHAJb-

PAHTUHY U 3al[UTe PACTeHUH

Number of specialists trained in the base organization
HBIMU OPraHU3aldMU I10 Ka- from 2017 tO 2020

Number of specialists

rocymapcTts — yyacTHukoB CHI'  Year
BBIE3XKAIOT B HAy4YHO-uccieno- of training Total

including from the CIS

BaTeJIbCKYE SKCIEAUIINY C Lie-
Jibto c6opa U u3ydeHus KapaH- 2017
THUHHBIX BPEIHBIX OPTaHU3MOB.

605 pers.

6 pers. from the Republic of Azerbaijan

2 pers. from the Republic of Kazakhstan

Co6paHHble 06Pa3Ilbl UCITOJIb-
3yl0TCS 1Jig 00y4ueHuUs U repe-
TIOITOTOBKY CITEIIVAJINCTOB.

C nenbio obecreue-

2018 408 pers.

4 pers. from the Kyrgyz Republic

3 pers. from the Republic of Kazakhstan

HUA IIPOBOOUMMBIX Ha 6aze

®I'BY «BHUUKP» cemu- 2019 730 pers.

HapoB U KYypPCOB IOBBINIE-

3 pers. from the Republic of Uzbekistan

44 pers. from the Kyrgyz Republic*

HUA KBaJ’II/ICpI/IKaHI/II/I MmarTe- 2020 1975 pers.

4 pers. from the Republic of Uzbekistan**

puruajaMuyu M HATJIAOHBIMU

nmocobusaMu crenmanucrtamMu * —training was conducted directly in Bishkek.
@®I'BY «BHUVKP» hopmupyioT- ** —training was carried out remotely via the Internet in the format

cq KoJIeKIuy ocobo onacHbeIix  of video conference calls.

U KapaHTUHHBIX BPEIHBIX OP-
raHM3MOB, UMeEI0IIYe 60JIbII0e
Hay4YHOE U IPUKJIaZHOe 3HAaUeHUe.

Ilng monnepXaHUs KOMIIETEHTHOCTU CBOUX
CIIelIMaJIUCTOB HAa BBICOKOM KOHKYPEHTHOM yPOBHE
®I'BY «BHUMKP» coTpyiHUYaeT C BeAyLUUMU [1PO-
(GUABHBIMY HAYYHBIMU ¥ YUeOHBIMU 3aBeJIeHUSIMHU.
Tak, ¢ 2017 o 2019 r. 27 COTPYLHUKOB [IPOILIU CTa-
JKUPOBKY B UHCTUTYyTax Urtanuu, CiioBeHuu, PUHIIH-
nuu, XopBatuu, Ppanuuu, HumepiaaHgos.

B yueOHBIN MJlaH CEMUHAPOB U KYPCOB ITOBBI-
eHNsd KBaJIU(UKAILIUY CIIEeLUaJIuCTOB FOCYLAPCTB —
yuacTHUKOB CHI B o6J1acTu KapaHTUHA PaCTeHUH MH-
TETPUPOBAHBI HUXKEIIEPEUNCIeHHbIE COBPEMEHHbIE
nudpoBbie 06pa3oBaTeNbHbIe IIaTGopMbl. OHU pas-
pa6oTausl B ®T'BY «BHUUMKP» 1 yCIIEIIHO UCTI0JIb3Y-
0TC B yueOHOM IIJIaHe.

C 2017 r. B esigX BHeJPEHUS HOBBIX METOOB
o6yueHUs B 6a30BOM OopraHM3alluy 3aIlyIleH YHU-
KaJIbHBIY 06pa3oBaTeJbHBIN MPOEKT — «Bumeorne-
nusa. KapaHTHHHBIE BpeJHbIE 06 BEKTBI», KOTOPOMY
B 2018 . IPUCBOEH CTAaTyC OPUIIUATBHOTO 3JIEKTPOH-
HOTO yuebHOro rocobus. B JTaHHOM MIPOEKTe yUeHble
u crnenuanuctel ®I'BY «BHUVIKP» Bu3yanusupywT
BeCh HAKOIJIEHHBIN OIBIT ¥ Pe3yJIbTaThl HAYUHBIX
paboT 1o mccieloBaHUI0 BPEAHBIX OPraHMU3MOB,
peCcTaBISIONINX OIIACHOCTD JIJISI CEJIbCKOTO U Jiec-
HOTO X03SMCTBa ¥ 9KOHOMUKMU B 11eJ10M. CTIeI[MaIiCThI
OT'BY «BHUVKP» B 06y4aionux BULEOPOJIMKAX pac-
CKa3bIBAIOT O KAXK/I0M BpeJIHOM OpraHu3Me u3s EnrHo-
T'0 MIepevyHs KapaHTUHHBIX 00beKTOB EBpasuiickoro
5KOHOMHUYECKOTO0 coio3a (EADC).

B 2018 r. cneruanucramMu 6a30B0M OpraHU3auT
3aMyllleH HOBBIA MPOEKT «OHJIAMH-NIpaKTUKA Ka-
PaHTHHA pacTeHMi». [IPOEKT BBIIIOJIHEH B (hopMaTe
OHJIAMH-00yYEeHUS ¥ PACCUUTAH HA MMPAKTUKYOIIUX
CITEI[MAJIUCTOB, B TOM UMCJIE CIEILUaJUCTOB JPYTUX
TOCYZapCTB, a Tak)Ke Ha CTYJIEHTOB BY30B IPOMUIIb-
HOU crenuanu3anuu. [IpOeKT UCIIOJb3YeTCs IPU
IUCTAaHIIMOHHOM o0yYyeHUU, B KauecTBe BebUHapa,
TIPY CAMOCTOSITENIbHOM IMOATOTOBKE U ITPU ITIPOBEAEHUN
e)XeIHEeBHOY NMarHOCTUKY B JIAOOPaTOPUIX, ABJISIET-
cs1 TI0CO6GMEM TIPU MOATOTOBKE K MeXJIab0paTOPHBIM
CIMYUTENIbHBIM HCIbITaHUIM (MCU). «OHIaliH-TIPaK-
THKa KapaHTHUHA PacTeHUH» Tak)Ke IJIAHUPYETCSa

integrated in the curriculum of seminars and advanced
training courses for the specialists of the CIS mem-
ber states in the field of plant protection. They were
developed at the FGBU “VNIIKR” and are successfully
used in the curriculum.

Since 2017 in order to introduce new teaching
methods the base organization launched a unique
educational project “Videopedia. Quarantine Pests”,
which obtained a status of the official digital course in
2018. In this project, the scientists and specialists of
FGBU “VNIIKR” visualize all the obtained experience
and the results of research papers on pests posing dan-
ger for agriculture, forestry and economy in general.
In educational videos the specialists of FGBU “VNIIKR”
talk about each pest from the Common List of Quaran-
tine Pests of Eurasian Economic Union (EEU).

In 2018, the specialists of the base organization
launched a new project titled “Online Practice of Plant
Quarantine”. The project is made in online training
format and designed for practicing professionals, in-
cluding specialists from other countries, as well as stu-
dents of universities of major specialization. The pro-
ject is used in distance learning, as a webinar, during
self-preparation and daily diagnostics in laboratories, is
a guide in preparation for interlaboratory comparisons.
“Online Practice of Plant Quarantine” is also planned
for use in electronic European projects and developing
new forms of diagnostic protocols in the field of plant
protection. Each issue of the project is dedicated to dif-
ferent objects. The plot is based on the process of stage-
by-stage preparation of an object for laboratory study in
accordance with regulatory documents. The main em-
phasis is placed on the correctness of performing the
necessary actions to obtain the correct result.

The practical results of scientific work at
FGBU “VNIIKR” allowed to implement the creation
and launch of a digital educational platform “Academy
of Plant Quarantine” very quickly in April-May 2020
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K MCII0JIb30BAHUIO B PAMKaX 3JIEKTPOHHBIX €BPOIIEi-
CKUX TIPOEKTOB U Pa3zpaboTKy HOBBIX (POPM AUATHO-
CTUYECKMX MPOTOKOJIOB B 06J1aCcTH KapaHTWHA pac-
TeHu#. KaXXIbpIl BBIITYCK IIPOEKTA ITOCBSIIEH HOBOMY
06beKTy. OCHOBA CIOYKETa — MPOILIECC TTOATAITHOM IO -
TOTOBKU 06beKTa K JabopaTOPHOMY UCCIELOBAHUIO
B COOTBETCTBUM C HOPMATUBHBIMU JLOKYMEHTaMMU.
OCHOBHOM aKIIEHT c/leJlaH Ha IIPaBUIbHOCTU BHITIOJI-
HeHUS HeOOXOAVMBIX AeUCTBUN JIJIs1 IOJTYUeHUS KOP-
PEKTHOTO pe3yJIbTaTa.

[TpakTuyeckue pel3yabTaThl HayYHBIX paboT
OTBY « BHUVKP» 103BOIMIN Peain30BaTh B KpaTyaii-
e Cpoku B anpesie — Mmae 2020 I. co3aHue U 3aIlyCK
111 poBoi 06pa3oBaTeIbHON IIAT(HOPMbI «AKageMus
KapaHTHHA PacTeHUii» C COXpaHEeHUEM CYIEeCTBYIO-
IMUX ¥ BBeJJeHMEM HOBBIX YUeOHBIX HaIlpPaBJIEHUN.
B paMKax BUJIEOTIPOEKTA YUEHbIE U IIPeIofaBaTeln
®I'BY «BHUKVKP» paccka3blBaloT 06 0COOEHHOCTSIX
IIPUMEHEHUS MeXAyHaponHOU (GuTocaHUTApPHOU
IIPaKTUKU, METOLAX AUATHOCTUKU KapaHTUHHBIX 00b-
€KTOB, 06e33apakuBaHUs MPOAYKIIUU, TPUMeHEeHUSI
(hbepoMOHHBIX JIOBYIIEK ¥ areHTOB 6MOMETO1a, yCTa-
HOBJIEHUS U JIMKBUJALIMY 04aroB U JAI0T IIpaKTUYe-
CcKUe peKoOMeHI Al BeoyIIUX CIIeI[NaJIICTOB HayYHO-
o IIeHTPa. BUIeOTIPOEKT PacCYUTAaH Ha CIIeI[UAIMCTOB
B o6sacTu GUTOCAHUTAPUM U UCIIOIb3yETCS ISl He-
pepbsIBHOTO yuebHOTO Tnpoiiecca B PI'BY «BHUVKP»,
a Tak)xe IJi BHEJIpEHMS HOBBIX ITPOrpaMm u hopma-
TOB 00yUYeHUs Ha Kypcax yueGHOTo IIeHTpa.

OnHUM 13 BaXKHBIX HAalIpaBJIeHUU NesATeIbHOCTHU
VUpeXIeHUs SIBJISIETCS OPraHU3aIusl U IPoBeleHre
MCU B obJyiacTu KapaHTHHA pacTeHUU. PerynsapHoe
npoBeneHre MCU njs yupexJeHUl rocylapCTB —
yuyacTHUKOB CHI' II03BOJIUT UX UCIIBITATEJIbHBIM Jla-
oopatopusam (MJI) rapMOHU3UPOBATb METOIbI (Me-
TOAWKMU) JabopaTOPHBIX MCCIELOBAHUN B 00JacTH
KapaHTUHHOU (DUTOCAHUTAPHOU AUATHOCTUKH, YCO-
BEPILIEHCTBOBATh CUCTEMBI MEHE[)KMEHTA KaueCcTBa,
a Tak)Ke OPraHU30BaTh BHEIIHUY KOHTPOJb KauecTBa
pa6oTer UJI u noslyuyeHUs HAllMOHAJIbHBIMU OPraHU-
3aI[UsIMU 110 KapaHTUHY U 3ammuTe pacterHnit (HOK3P)
CTpaH 00'beKTUBHOU UHMOPMAIINY TI0 CTIOCOOHOCTH
IIPOBeNeHUs uccjenoBaHuy jaboparopuamu. Kak
BUAHO U3 TabGauUIbl 2, KontudecTBo MCU, IpoBeieH-
HbIX B MJI rocymapcTs — yuacTHUKOB CHI, k 2020 .
BO3POCJIO.

dI'BY «BHUUKP» BemeTcsa HayuyHO-UCCIIEL0BA-
TeJbckasi paboTa IO UCIBITAHUIO U MPUMEHEHU
(hepoMOHHBIX JIOBYIIIEK 10 BCEMY MUPY, BKJIFOUas TO-
cymapcTBa — yyacTHUKY CHI. ®epoMOHHBIE JIOBYLIKYU
TT03BOJISIIOT B KOPOTKUE CPOKY U Ha OOJBIINX TEPPU-
TopusaxX 3(Pp(PeKTUBHO BHIABIATH OUaTu 3apa’keHus
KapaHTUHHBIMU U HeKapaHTWHHBIMU BUJIaMU Hace-
KOMBIX-BpefuTeiel, mpefoTBPalaTh UX PacIpoCcTpa-
HeHUEe U YCIIeIHO 60poThes ¢ HUMU. DepOMOHHBIE
JIOBYIIKY 3(D(EKTUBHBI IPOTUB BPEIHBIX OPraHN3MOB
JIECHBIX, CEJIbCKOXO3SUCTBEHHBIX KYJbTYP U CKJIA[I-
CKUX 3aI1acoB. B HacTosIee BpeMs CIeIUaJIuCTaMu
6a30BOI OpraHM3alluy CUHTe3UPoBaHO 6oyee 70 de-
POMOHOB HAaCEKOMBIX IJisl 60pbOBI C HEKAPAHTUHHBbI-
MM ¥ KaPaHTUHHBIMY BUAMU BPEIHBIX OPraHU3MOB,
a Tak’ke pa3paboTaHbl LIBETHBIE KJIEEBbBIE JIOBYUTKY /]IS
OTJIOBA TPUIICOB U 6€JI0OKPBIIOK.

Co BpeMeHHU ToJIy4eHUsI CTaTyca 6a30BoO OpraHu-
3a1mu 66110 TPOBeeHO 4 3acemanus KoopimHaIMOH-
HOTO COBETA 10 KAPaHTUHY PAacTeHUU rocynapcTB —
yuacTHUKOB CHI

while maintaining the existing educational areas and
introducing new ones. Within the video project, scien-
tists and teachers of the FGBU “VNIIKR” talk about the
features of the application of international phytosani-
tary practice, diagnosis methods of quarantine objects,
disinfection of products, using pheromone traps and
agents of the biological method, detection and eradica-
tion of outbreaks and give practical advice from leading
specialists of the scientific center. The video project is
designed for specialists of phytosanitary and is used for
a continuous educational process at FGBU “VNIIKR”, as
well as for the introduction of new programs and for-
mats of training in the courses of the training center.

One of the important activities of the institution
is organizing and conducting interlaboratory compa-
risons in plant protection. Regular interlaboratory
comparisons for the institutions of the CIS member
states will allow their testing laboratories to harmonize
laboratory study methods in quarantine phytosanitary
diagnosis, enhance quality management systems, as
well as organize external quality control of testing la-
boratories work and allow national plant protection
organizations (NPPOs) of the mentioned countries to
obtain objective information on the ability of labora-
tories to conduct research. According to Table 2, the
number of interlaboratory comparisons performed in
testing laboratories of the CIS member states had in-
creased by 2020.

FGBU “VNIIKR” carries out research in testing and
using pheromone traps all over the world, including the
CIS member states. Pheromone traps allow to effective-
ly detect outbreaks of quarantine and non-quarantine
insect pest species in short terms and in extensive
areas, prevent their spreading and control them suc-
cessfully. Pheromone traps are efficient against forest,
agricultural and storage pests. By now, the specialists of
the base organization have synthesized over 70 insect
pheromones to control quarantine and non-quarantine
insect pest species and also have designed colored
sticky traps for thrips and whiteflies.

Since the organization obtained the base status,
there have been 4 meetings of Coordination Council on
plant protection of the CIS member states:

21-22 September 2017, in Bykovo (Russian Fe-
deration) at the base of FGBU “VNIIKR”. According to
the agenda, the following issues were discussed at the
meeting:

— creating a Common List of Quarantine Pests of
the CIS member states;

— biological method of plant protection in organic
farming and prospects for cooperation between the CIS
member states;

— inventory of the legal framework of the CIS;

— participation of laboratories in interlaboratory
comparisons.

5-6 July 2018 in Dushanbe (Republic of Tajiki-
stan), discussing the following issues:

— quarantine phytosanitary state of the territories
of the CIS member states;

— sharing the experience of FGBU “VNIIKR” in
studying and using pheromone traps of quarantine
pests in the territories of the CIS member states;
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Tab6auia 2

KojsinuecTBO UCIIBITATEJIbHBIX JIAG0PATOPUIi FOCYZAPCTB — yuacTHUKOB CHI,
npuHaBmux yyactue B MCU ¢ 2018 o 2020 1.

l'op nnpoBegeHus
MCU Ctpana

KosmnuecTBO
WCIBITATEJIbHBIX JIaGopaTopuii

HToro payHzmos
MCHu

Pecmrybsimka ApMeHUs

1 mT. (B . EpeBaHe)

Pecny6iimka Benmapych

3 wrT. (B IT. Bpecre, 'pogHo, MUHCKE)

2018 6
Pecniybsivika KazaxcTan 1 wT. (B I. AcTaHe)
Kuprusckas Peciyosimka 1 miT. (B I. BUIIKeKe)
Pecmrybsimka ApMeHUs 1 mT. (B . EpeBane)
2019 (BecHa) Pecny6simka Benmapych 3 mT. (B rT. Bpecte, 'pogHo, MUHCKE)
6
Pecny6simka Kazaxcran 1 wT. (B I. AcTaHe)
2019 (oceHn) Kuprusckasg Peciyosimka 1 miT. (B I. BUIIKeKe)
2020 (BecHa) Kuprusckas Pecniyosimka 1 miT. (B . Otie)
Pecmrybsimka Benapych 7 wT. (B IT. BpecTe, I'pogHo, Muncke, Butebcke,
Tomese, Moruiese, [Ipuiiyku) 11
2020 (ocens) Pecmrybsimka Kasaxcrau 1 mt. (B . Hyp-CynTan)
Kuprusckas Pecriyosimka 2 miT. (B rT. Bunikeke, O1ire)
Table 2
Number of testing laboratories of the CIS member states
conducting interlaboratory comparisons from 2018 to 2020
Year of Total
interlaboratory Number interlaboratory
comparisons Country of testing laboratories comparisons
Republic of Armenia 1 (in Yerevan)
Republic of Belarus 3 (in Brest, Grodno, Minsk)
2018 6
Republic of Kazakhstan 1 (in Astana)
Kyrgyz Republic 1 (in Bishkek)
Republic of Armenia 1 (in Yerevan)
2019 (spring) Republic of Belarus 3 (in Brest, Grodno, Minsk)
6
Republic of Kazakhstan 1 (in Astana)
2019 (autumn) Kyrgyz Republic 1 (in Bishkek)
2020 (spring) Kyrgyz Republic 1 (in Osh)
Republic of Belarus 7 (1n.Brest, .Gro.dno, Minsk, Vitebsk, Gomel,
Mogilev, Priluki) 11
2020 (autumn) Republic of Kazakhstan 1 (in Nur-Sultan)
Kyrgyz Republic 2 (in Bishkek, Osh)

21-22 ceHTa6psa 2017 r. B p. n. BeikoBo (Poc-
cuiickag demepanusa) Ha 6aze PI'BY «BHUUKP». Ha
3acelaHUU COTJIACHO ITOBECTKE JIHS 00CY X IaJIUCh Clie-
Lyolirie BOIIPOCHL:

— 0 CO3[JaHUU eqUHOTO [lepeuyHsa KapaHTUHHBIX
06BEKTOB rOCyIapcTB — yuacTHUKOB CHT;

— 0 6uoJoTMYeCcKOM MeTOJle 3alUThl PacTeHUU
B OPraHWYeCcKOM 3eMJIeJIeINY U MePCIeKTUBAX CO-
TPYAHUUYECTBA TOCYAAPCTB — yyacTHUKOB CHT';

— 06 MHBeHTapus3alluu LOTOBOPHO-IIPAaBOBOU
6asbl CHT;

— thedraft of the Common List of Quarantine Pests
of the CIS member states and its application rules;

— approving the draft of the Regulation of con-
ducting interlaboratory comparisons.

5-6 November 2019 in Kishinev (Republic of
Moldova), discussing the following issues:

dutocaHuTapusi. KapaHTUH pacTeHuii 8
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Puc. 1. 3acepaHue B p. n. boikoBo  Fig. 1. Meeting in Bykovo
(Poccuiickas Depepauus), (Russian Federation),
ceHTs6pb 2017 T. September 2017

— 06 yuacTuu 1abopaTopuii B MeXIa60paTOPHBIX
CIINYUTENbHBIX UCIIBITAHUSIX.

5-6 utojisa 2018 r. B . lymanGe (Pecny6ianka
TaAKUKHCTaH), C 00CYXXJJeH1eM BOTIPOCOB:

— 0 KAPAaHTUHHOM (PUTOCAHUTAPHOM COCTOSTHUU
TeppUTOpPUil rocyaapcTs — yuacTHUKOB CHT;

— o pacnpocTtpaHeHuu onbiTa ®I'BY «BHUVKP»
1o npobjemMaM U3ydyeHUs U NpuMeHeHus Gepomo-
HOB KapaHTUHHBIX 06BEKTOB HA TEPPUTOPUIX T'OCY-
LapcTB — yyacTHUKOB CHT;

— 0 npoekTe [TepeyHsd KapaHTUHHBIX 00'bEKTOB
rocymapcTB — yuyacTHUKOB CHI u mmpoekTe mopsaka
€T0 IPUMeHEHUS;

— 0 COIJIacoBaHUM ITPoeKTa [ToJIoKeHMs O ITPoBe-
IeHUY MeXxJIab0paTOPHBIX CIMYNUTEIbHbBIX VCITBITAHNUN.

5-6 HOs6ps1 2019 1. B I. KumnHeBe (Pecmy6inka
MoJimoBa), rie 06CyXK/AANNCh CIIeAYIOIe BOTIPOCHI:

— 0 KAPAaHTUHHOM (PUTOCAHUTAPHOM COCTOSTHUU
TEePPUTOPUY TOCYAAaPCTB — yuacTHUKOB CHT B 2019 1;

— 0 BHeceHUU u3MeHeHul B CoryiallleHUE O CO-
TPYOHUYECTBE B 00JIaCTV KapaHTWHA PAaCTeHU;

— 0 cHUCTeMe IPOCJIeXNBAEMOCTU TOAKAPAHTHUH-
HOU mpoAyKiuu u uHTerpanuu ®TYC «Ap-
ryc-®duTto» ¢ UHGOPMAIIMOHHBIMY CUCTEMA-
MU rOCyLapcTB — yuacTHUKOB CHI';

— 06 OCHOBHBIX HAaIIPaBJIEHUSX JIeITENb-
"Hoctu EOK3P.

27 aBrycta 2020 r. B (hopmMaTe BUIEO-
koH(pepeHnuu. Ha 3acefaHuy 06CyXJaamnch
cJiefytoIivie BOIPOCHI:

— 0 KapaHTMHHOM (QUTOCAaHUTAPHOM CO-
CTOSTHUU TEPPUTOPUM rOCYJapCTB — yUaCTHU-
koB CHI'B 2019 T,;

— 0 mpobjeMaTuKe COGJIIOEHUS Tpe-
60BaHUY MeXAyHApPOIHOTO CTAaHAApPTa 10
(urtocanuTapHbIM MepaMm N2 15 «Perynupo-
BaHUe IPeBeCHOI0 yIIaKOBOYHOTO MaTepurasia
B MEXIYHAPOIHOM TOProBJIe»;

— 0 B3aUMHOM NPU3HAHUU METOAUK T10
BBIIBJIEHUIO U UAeHTU(DUKALIUY KapaHTUH-
HBIX 00BEKTOB IIPY B3aUMHOM TOPTOBJIe U 06

Puc. 2. 3acepaHue B 1. lywnaHbe  Fig. 2. Meeting in Dushanbe
(Pecny6nuka TapgKMKMCTaH), (Republic of Tajikistan),
vionb 2018 T. July 2018

— quarantine phytosanitary state of the territories
of the CIS member states in 2019;

— introduction of amendments to Agreement
on cooperation in the field of plant protection of the
member states of the Commonwealth of Independent
States (CIS);

— traceability system of regulated products and
integration of the Federal state information system “Ar-
gus-Phyto” with information systems of the CIS mem-
ber states;

— main areas of the EPPO activities.

27 August 2020 in videoconference format. The
following issues were discussed at the meeting:

— quarantine phytosanitary state of the territories
of the CIS member states in 2020;

— complying with the requirements of International
Standard for Phytosanitary Measures N2 15 “Regulation
of wood packaging material in international trade”;

— mutual recognition of techniques for the detec-
tion and identification of quarantine pests in mutual
trade and organization of work on the implementation
of this procedure within the CIS;

OpraHu3anuy paboThl II0 OCYIIECTBIEHUIO  pyc, 3, 3acenaHue B r. KuwnHese Fig. 3. Meeting in Kishinev

3TOI NpoleAypsl B pamkax CHT;

HOBJIEHUIO CBOOOZHBIX 30H OT KaPaHTUHHBIX
06beKTOB (MECT, y4aCTKOB ITPOU3BO/ICTBA) HA
TEPPUTOPUAX I'OCYLapPCTB — yyacTHUKOB CHI;

— ocuTyaluu B cpepe KapaHTVHA PaCTEeHU B yC-
JIOBUSIX NTAHJIEMUN U IPYTUE BOIIPOCHL.

(Pecny6nuka Monpoga),
— 0 paspaboTke TpeGoOBaHUHN K ycTa- Hos6pb2019T.

(Republic of Moldova),
November 2019
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B 2019 r. Ha 6aze ®I'BY «BHUUKP» Gblia 1Ipo-
BeJleHa MexJyHaponHas HaydYHO-TIIpaKTU4ecKad
KoH(pepeHIUI «AKTyaJbHble TIP06JEeMbl KApaHTUHA
¥ 3aIIUTHI PACTEHUI», IPUYPOUYEeHHAS K 85-JIETUIO
Bcepoccuiickoro 1ieHTpa KapaHTUHA PacTeHUH, B TOM
4yucJie C yyacTueM IpelicTaBUTeJel rocyJapcTB —
yuyacTHuKOB CHT (13 Pecriy6auku Kazaxcras, Kuprus-
cKoli Pecrrybnmkuy 1 Pecriybyimky Y36eKUCTaH).

B 2020 1. B pexkuMe BUIEOKOH(EPEHIINYU COCTO-
aJI0Ch 3acefanue KoMuccuu 1o 3KOHOMUUECKUM BO-
nmpocaM nmpu dKoHoMu4YeckoM coeTe CHI, rue B co-
OTBETCTBUU C ITOBECTKOM HS IMMOMUMO MPOUUX OBLI
paccMoTpeH u 0f06peH oTueT «O esTeJbHOCTU 6a30-
BOM OpraHM3alyy roCyIapcTB — yuacTHUKOB CHI 110 110-
BBIIIEHNIO0 KBAJIU(DUKAIIUY U TIEPEIIOJITOTOBKE KaIPOB
B 06J1acTy KapaHTUHA pacTeHuii 3a 2017-2019 rr».

Kpome Toro, Ha 6ase yupexAeHUs PeryaspHO
TIPOXOAAT CEMUHAPHI Y COBELaHMS TI0]] 3TU0H [Tpo-
JIOBOJIBCTBEHHOM U CEJIbCKOXO3SIICTBEHHOM OpTraHu-
s3anuu OOH (PAO) u MexIyHApPOIHOW KOHBEHIIUU
110 KapaHTHUHY U 3amuTe pacteHui (MKK3P), a Takke
3acemaHus IPYII 9KCepToB EBpomneiickoit u Cpenu-
3eMHOMOPCKOM OpraHU3aIuy 110 KAPaHTUHY U 3alUTe
pacTeHuil. 3TV MePOIPUATHS TTOCBSIIEHbI [JI06aIbHBIM
¢uTocaHUuTapHBIM BoIlpocaM. [IocTosSTHHOe yuacTue
®I'BY «BHUVIKP» B nipoekTax EOK3P nogTBepxgaeT
BBICOKMY YPOBEHD CIEIUATIUCTOB U YKPEILISIET CTaTyC
6a30BOI OpraHM3auy Ha MeXIYHAaPOIHOM apeHe.

Pa6oTa 1o MoBbIIeHNI0 KBaTUPUKAIIUY cIelia-
JIUCTOB TOCYLapCTB — yuyacTHUKOB CHI' B obJyiacTu
KapaHTWHA pPacTeHUUW — HeOoTbeMJeMas U Bax-
Hasl COCTaBJAWIAS B €XeJHEBHOU JeITEJIbHOCTHU
OTBY «BHUVIKP», koTOpas HalpaBjeHa Ha obecrieue-
HUe GUTOCAHUTAPHOM, 8 BHAYUT, U TPOJIOBOJILCTBEH-
HOU 6e30TacHOCTHY Bcero npoctpancTBa CHI.

NHPOPMAIIMA OB ABTOPAX

YnymueB AGakap AZaMOBUY, HAYUHBIN COTPY/I-
HUK OTZeJia QUTOCAaHUTAPHBIX PUCKOB U MEXAYHAPO]I-
Horo B3auMogeicTeus ®I'BY « BHUWKP», p. 1. BRIKOBO,
. PameHckoe, MockoBcKas 06J1., Poccus.

I[IpyuknHa Mapusa AJjieKcaHJpPOBHa, MJal-
WU HAYYHBIM COTPYLHUK OTHesia purocaHuTap-
HBIX PUCKOB U MEXIYHAPOIHOTO B3aWMOMENCTBUSI
®I'BY «BHUUKP», p. 11. BEIKOBO, . PaMeHCKOe, MOCKOB-
ckas 06i1., Poccus.

— developing requirements of establishing areas
free of quarantine pests (places, production sites) on
the territories of the CIS member states;

— situation in the field of plant protection in a
pandemic and other issues.

In 2019, FGBU “VNIIKR” held the International
research and training conference “Topical issues of
plant protection and quarantine”, dedicated to the 85™
anniversary of All-Russian Plant Quarantine Center,
including with the participation of representatives of
the CIS member countries (from the Republic of Ka-
zakhstan, the Kyrgyz Republic and the Republic of Uz-
bekistan).

In 2020, a videoconference meeting of the Com-
mission on Economic Issues under the CIS Econo-
mic Council was held, where, according to the agenda,
among others, the report was reviewed and approved
“On the activities of the base organization of the CIS
member states in advanced training and staff retrain-
ing in the field of plant protection in 2017-2019”.

Besides, the institution regularly holds seminars
and conferences under the authority of Food and Agri-
culture Organization of the United Nations (FAO) and
International Plant Protection Convention (IPPC), as
well as expert group meetings of the European and
Mediterranean Plant Protection Organization. These
events are dedicated to global phytosanitary issues.
The constant participation of FGBU “VNIIKR” in EPPO
projects confirms the high level of its specialists and
consolidates the status of the base organization in the
international arena.

Advanced training in plant protection for the
specialists of the CIS member states is an indispen-
sable and key component of everyday activities of
FGBU “VNIIKR” aimed at providing phytosanitary and
therefore, food security of the entire CIS space.
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AHHOTALINA
[IpencTaBieH KpaTKuil aHaiu3 (PUTOCAHUTAPHOTO
3HAUEHUS PA3JIMYHBIX BUJOB XYKOB-KOPOEIOB POZa
Ips, CBI3aHHBIX C MOJKAPAHTUHHOUN MPOAYKIIMEH.
[IpuBelleH MepevyeHb KaPAHTUHHBIX U MMEKIIUX
oco6oe ¢uTocaHUTApHOE 3HAYEHUE BUMLOB XYKOB
JIAaHHOU CUCTEMATUYECKOUN I'PYIIbl, KOTOPbIE MOTYT
BCTPeYaThCsl IPU JKCIOPTE U UMIIOPTE JEeCHOU
IIPOJYKITUM.

Knrouesvle cnosa. )Xyku-xopoennl, Curculionidae,
Scolytinae, Ips, necHasd ONpPoAyKIUg, KapaHTUHHBIE
BpeIHbBIE OPTAHU3MBI, BDEIUTEN U, YIIePo.

Ana  koppecnondenyuu. YankuH  AHIpeun
AHIpeeBUY, MIAAIINN HAYYHBINM COTPYLHUK OTIeNa
jgecHoro kapantuHa PIBY «BHUUKP», 140150,
Poccus, MockoBckas 06J1., T. PaMeHCKoe, p. T1. BIKOBO,
yi. [lorpanuydHag, 32, e-mail: chalkin10@ya.ru.

HUCK ITPOHUKHOBEHUSI HOBBIX ONACHBIX
BUJIOB, B YaCTHOCTU >XECTKOKPBLIBIX,
C JIECHOU IpoAyKIue u3 IpyTrux cTpaH
mupa B Jieca EBpasuu, u Poccuu B TOM
4yucle, YBeJIMUYUBAETCI B CBS3U C PO-
CTOM TOBapoobopoTa MeXxAy cTpaHamu. [losBiieHUe
HOBBIX MHBA3UBHBIX BUJIOB HACEKOMBIX B IIOCJIELHUE
IecsaTuneTus HabaomaeTcs Bee vaile. Tak, HallpuMeDp,
coryiacHO aHayu3y, mpoBeferHHomy H.H. KapmnyH [1], Ha
YepHOMOPCKOM IoGepexxkbe KaBkasa B 2-1 IOJOBUHE
XIX Beka HOBBIY MHBA3VWOHHBIN BU/JI BBISBIISJICS B CPel-
HeM 1 pa3 B 66,7 Mecs1ia, a B Hayaje XXI Beka — 1 pa3s
B 9 MecqaIleB, UTO B 7,4 pasa yamie. [Io Hallel OIeHKE,
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ABSTRACT
The present article provides a brief analysis of phy-
tosanitary importance of different bark beetle species
of the genus Ips, related with regulated products. It lists
beetle species of this taxonomic group of quarantine
and special phytosanitary importance, which can be
found in the exported and imported forest products.

Keywords. Bark beetles, Curculionidae, Scolytinae,
Ips, forest products, quarantine pests, pests, damage.
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searcher of Forest Quarantine Department, FGBU
“VNIIKR”, 140150, 32 Pogranichnaya St., Bykovo, Ra-
menskoye, Moscow Oblast, Russia, e-mail: chalkin10@
ya.ru.

he risk of introduction of new pest species,
in particular, Coleoptera, with forest pro-
ducts from other countries into Eurasian
forests, including Russia, increases due to
the trade development between countries.
New invasive insect species have been appearing more
often in the last decades. For example, according to the
research carried out by N.N. Karpun [1], a new invasive
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Puc. 1. Xopbl kopoepa-tunorpada Ips

(cpoTo A.A. YankuHa)

Ha Tepputopuu Poccuu 3a mocienHue 25 jeT ObLIO
BBISIBJIEHO Gojiee 35 MHBA3UBHLIX BUIOB BpenuTeel
U BO30ymuTesel 6Gojie3Hel JIeCHBIX KyJbTyp. Hinke
npuBeneH 0630p Mo KopoenaMm poza Ips, CBI3aHHBIM
C XBOMHBIMU MOPOJAMU, U UX (DUTOCAHHUTAPHOE 3HA-
YyeHHe TIPU UMIIOPTE W SKCIIOPTE JiecoMaTepuaioB
B pa3jinuHble CTPaHbI MUpa.

Bo BceM Mupe 3aperucTpupoBaHoO 37 BaJUAHBIX
BUIOB poja Ips[2, 3]. Ha TeppuTopuu P® pacripocTpane-
HBI 7 BUOB 3TOTO pojia [4]. 3a uckiaoueHneM Ips hauseri,
Bce Ipyrue Bunbl — I acuminatus, I. amitinus, L. duplicatus,
I sexdentatus, I. subelongatus, I. typographus — MOXXHO OTHe-
CTU K YUCJIY IIUPOKO PACIIPOCTPAHEHHBIX HA TEPPUTO-
puu P®. OCHOBHBIMU PaCTEHUSIMMU — X039€BaMU 3TUX
BpenuTesel IBISIOTCS XBOWHBIE TTOPOMLI: Abies, Larix,
Picea v Pinus. TIpu3HaKU MIPUCYTCTBYUS PA3JINUHBIX KO-
POezioB — OTIIEYaTKH XOZ0B Ha Kope u Jybe (puc. 1, 2, 3).

Cpenu HaceKOMBIX-KCI0(haroB, paCIpoOCTPaHeH-
HBIX B EBpasuu, 0coboe MecTo 3aHUMAaeT KOPOe-Tu-
norpad, uiu 600N eOBBIN KOpoes, Ips typographus
(Linnaeus, 1758) (puc. 4). dBnsgsch OMHUM 13 Haubojee
BPEJIOHOCHBIX IIPEJICTaBUTENIEN 9TOTO POJIa, OH CII0CO-
0eH HaHOCUTD OOJIbIION 9KOHOMUYECKUH 1 DKOJIOTYE-
ckuti yiep6. Oco6eHHO ciemyeT oTMeTuTh 2010 T, Korma
BCJIEJICTBUE )KapKOTO 1 3aCYLIJIUBOTO JIeTa Ha TEPPUTO-
puu eBpOIelicKOl yacTu Poccuu eoBble IPEBOCTOU
Ha 60JbUTUX TUIOMIAIAX BBITIAJIN WU CUJIBHO OCIabIu,
13-3a YeTro BO3HMKJIA MOIIHAS BCIBINIKA YUCIEHHO-
ctu tTunorpada. 3a nmepuof ¢ 2010 mo 2014 1. TOJIBKO
B MOCKOBCKOI1 06J1aCTH TTIOTEPY €JI0BOTO JIECa COCTABU-
au 22,2 maH M? [5]. B mocaegHue rogbl B MOCKOBCKOM
obacTy, a TakXe B IPYyTuX cybbekTax PD yyacTUIUCh
cJiyyay BCITBIIIEK MAaCCOBOT'O Pa3MHOXXEHUS JaHHOTO
BPEeIUTENS, HAHOCSIIUX CYIeCTBEHHBIN y1Ilepd eJI0BhIM
npeBocTosIM. O6IIas IPOAOIKUTEIbHOCTD BCITBIIIKY
MAacCOBOT'0 pa3MHOXeHUS . typographus TIPOLOJIKAETCs
B cpenHeM oT 2—4 1o 6—8 JieT [6]. Kak mpaBuMJIo, KOPOe
3acesisgeT TIPeUMYyIeCTBEHHO CBEe)XX1e BETPOBAaJIbHbIE
U 6ypeJIOMHBIE JIePEBbS €JIU, 1 3aCeJITIOTCS OHU UM 60-
Jjee yeM Ha 80%. B repuro/ibl BCITBILIIEK MacCOBOTO pas-
MHOXXeHU TUITorpad crroco6eH MHTEHCUBHO 3aCeNsaTh

Fig. 1. Holes of spruce bark beetle Ips
typographus (L.), Pecny6bnuka Kapenus, P®  typographus (L.), Republic of Karelia,
Russia (photo by A.A. Chalkin)

species was detected, on ave-
rage, once every 66.7 months on
the Black Sea coast of the Cau-
casus in the 2™ half of the 19"
century, and at the beginning of
the 215t century — once every 9
months, which is 7.4 times more
often. We estimate that over 35
invasive pest species and agents
of forest plant diseases have
been detected in Russia for the
last 25 years. Below is a review
of bark beetles Ips spp. related
with coniferous plants and their
phytosanitary importance when
exporting and importing forest
products in different countries.
37 valid Ips species have
been registered in the world [2,
3]. 7 species of this genus occur
in Russia [4]. Except for Ips hau-
seri, all other species — L acumi-
natus, 1. amitinus, 1. duplicatus,
L sexdentatus, L. subelongatus, I. ty-
pographus — can be referred to as
widely spread in the Russian Fe-
deration. The main host plants of these species are co-
niferous: Abies, Larix, Picea and Pinus. The signs of bark
beetles include holes on bark and phloem (Fig. 1, 2, 3).
Among xylophagous insects occurring in Eurasia,
a special one is the spruce bark beetle Ips typographus
(Linnaeus, 1758) (Fig. 4). Being one of the most harm-
ful representatives of this genus, it can cause great
economic and environmental damage. The year 2010
should be especially pointed out, when spruce stands
on large areas fell out or were greatly weakened due
to hot and dry summer in the European part of Rus-
sia, which led to a massive outbreak of I typographus.
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He TOJIBKO OcJiabJIeHHbIE, HO 1 3I0POBLIE AEPEBbS, BbI-
3bIBAsI B UTOTe 00e3j1eceHre G0IIbIINX JIECHBIX TEPPUTO-
puii[7, 8,9, 10] (puc. 5).

B Teuenue 2019 1. B MOCKOBCKOM PETMOHE CHOBA Ha-
6JII0[IaJI0Ch AaKTMBHOE HapacTaHUe YMCIEHHOCTU KOPO-
ena-turnorpada. B xozie mpoBeleHN s TOCYyLapCTBEHHOTO
JIECOTIaTOJIOTUYECKOTO MOHUTOPUHTA (PUKCHUPOBAJINCD
MHOTOYVCJIEHHBIE CJTy4Yay TTIOBPEXIEHNS BPeIuTeIeM
JKM3HECTIOCOOHBIX eJIell ¢ 3eJIeHOM XBOe, TIPUBOIAIIIE
K OBICTPOMY YCHIXaHUIO JepeBbeB. [10sIBJIeHNE HOBBIX
ouaros [ typographus v 3acejieHUEe UM 3[I0POBBIX eJiel
6e3 BHEIIHUX TPU3HAKOB 0CJIabieHNsI TOBOPST O BBICO-
KOU arpecCUBHOCTY BpeauTeIsa. Hanbobiiye IIonamnu
04aroB 06pa3oBaJINCh B MOCKOBCKOM yUe€6GHO-OIIBITHOM,
3BEHUTOPOACKOM 1 HormHCcKOM JiecHUYecTBax [7, 11].
BCIIBIIKY YKCIEHHOCTH Kopoena Habaogany B 2019 1.
Ha JlanibHeM BocToke Poccuu, Ha TepPUTOPUM OCTPO-
Ba KyHamup, rie obIas IJIoiaib, 3aHUMaeMas XBOM-
HBIMH JIECaMU, COCTABJISIET MOPIAKa 61% TeppuTopuu
OCTPOBA. 37IeCh OBLJII0 OTMEUYEHO MACCOBOE MMOPaKEHUE
kopoenoMm-tunorpadom 50-70-1eTHUX eyel I'meHa
Picea glehnii i enei agHCKUX Picea jezoensis, YTo TIPUBEJIO
K YCBIXaHUIO JlepeBbeB Ha IIOIaau B 42,24%, 3aHuMa-
eMOl XBOMHBIMU JiecaMi Ha ocTpoBe [10].

CorylacHO aHanIM3y (UTOCAHUTAPHOTO PUCKA,
mpoBeieHHOMY EBpometickoi u Cpennu3eMHOMOPCKOHN
opraHusalveil Mo KapaHTUHY U 3alUTe pPacTeHUU
(EOK3P) [9], kopoenbl pojia [ps MOTYT PacIIPOCTPaHATh-
CsI CAMOCTOSITEJIbHO, B pe3yJIbTaTe MepeséTa, MoAIepKy-
BaeMble [IOTOKaMU BO3/yxa, Ha PACCTOSTHYE B HECKOJIBKO
JIECSITKOB KUJIOMETPOB UJI OHU MOTYT OBITh 3aHECEHBI
CO cienylolel MponyKIuel Ha yIajJeHHbIe U CBOOOI -
HbIE OT JaHHOTO BUJA KOPOEela TEPPUTOPUU: a) TToca-
IOYHBIM MaTepuajioM; 0) >KMBBIMU BETKaMU, BKJIIOYAS
POXIIeCTBEHCKYE JIEPEBDS; B) HEOKOPEHHBIM KPYTJIbIM
JlecoMm; T) JiecoMaTepuajgaMu, uMenmumu GparMmeH-
TBI KOPBI; 1) U30JIUPOBAHHOM KOPOH; €) IPeBEeCHbIMU
YIIAaKOBOYHBIMY MaTepuasiaMu (€CJI OHU He TPOILIU

.-

From 2010 to 2014, only in Moscow Oblast, the loss of
spruce forest amounted to 22.2 million m? [5]. In the
last few years, in Moscow Oblast as well as other Rus-
sian constituent entities, there have been more cases
of massive outbreaks of this pest, causing considerable
damage to spruce stands. The total duration of such a
massive outbreak of I. typographus is 2—4 to 6—8 years,
on average [6]. As a rule, the bark beetle primarily oc-
curs on fresh spruce windfall and stumps, which get in-
fested by over 80%. During massive outbreaks, I typo-
graphus can infest intensively not only weakened, but
also healthy trees, finally leading to deforestation of
large forest areas[7, 8, 9, 10] (Fig. 5).

During 2019, the population of spruce bark beetle
in Moscow Oblast increased actively again. While con-
ducting the state forest pathological monitoring, there
were registered numerous cases of the pest causing
damage to vigorous spruce trees with green needles,
leading to rapid drying out of trees. New outbreaks of
L typographus and its infestation of healthy spruce trees
without visual symptoms of weakening mean a high
aggressiveness of the pest. The largest outbreak areas
were formed in the Moscow educational and experi-
mental forestry, as well as Zvenigorod and Noginsky fo-
restries [7, 11]. The bark beetle outbreaks took place in
2019 in the Far East of Russia, on the island of Kunashir,
where the total area occupied by coniferous forests is
about 61% of the island’s territory. Here, spruce bark
beetle caused massive damage to 50-70-year-old
spruces Picea glehnii and Picea jezoensis, which led to the
drying out of trees on the area of 42.24% occupied by
coniferous forests on the island [10].

According to the pest risk analysis conducted by
the European and Mediterranean Plant Protection Or-
ganization (EPPO) [9], bark beetles of the genus Ips can
spread independently over a distance of several tens
of kilometers as a result of flights supported by air
currents or they can be introduced with the following

Puc. 2. Xoppl cotosHoro  Fig. 2. Holes of small
Kopoepa Ips amitinus spruce bark beetle Ips
(Eichhoff, 1871), amitinus (Eichhoff, 1871),
Tomckas obnactb, PO Tomsk Oblast, Russia
(choTo A.A. YankuHa) (photo by A.A. Chalkin)

dutocaHuTapusi. KapaHTuH pactenuii 12

Puc. 3. Xonpl BeplwimHHoro kopoepga Ips acuminatus  Fig. 3. Holes of sharp-toothed bark beetle Ips acuminatus

(Gyllenhal, 1827), MockoBckas o6nacTtb, PO
(choTo A.A. YankumHa)

(Gyllenhal, 1827), Moscow Oblast, Russia
(photo by A.A. Chalkin)
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COOTBETCTBYIOILYI0 (GUTOCAHUTAPHYIO 06pabOTKY B CO-
OTBETCTBUU CO CTaHmapToM MC®M N2 15 [12]).
duTocaHUTapHbIe KapaHTUHHBIE TPeboBaHUI
K TIepeMelaeMoi JIECOMTPOAYKIIUMY OCHOBBIBAIOTCS Ha
aHanauze GUTOCAHUTAPHOTO PUCKA OPTaHM3MOB, KOTO-
pble BKJIIOUEHBI B IepeueHb KapaHTUHHBIX 06bEKTOB
ILJIST KadKIO¥ CTPaHbI. B mepeyHy KapaHTUHHBIX 00beK-
TOB EBpOCoro3a u paza gpyrux crpad EBporbl u A3uuy,
a Tak)ke cTpaH EBpasmiicKOro SKOHOMHUUECKOI'0 COI0-
3a (EA3C) BXOOAT pa3jIudyHbie CeBepOaMEPUKAHCKUE
BUbI KOPOEIOB: OPETOHCKUI COCHOBBIH Kopoes, (L. pini),
BOCTOYHBIN IecTusy6uaTsiii kopoey, (I calligraphus),
BOCTOYHBIN NATU3y6UaThIl Kopoen, (I. grandicollis),
kanudopuuiickuit kopoen (I plastographus). B 2020 T.
Ha OCHOBE IIPOBEIEHHOT0 aHalu3a PUTOCAHUTAPHO-
ro pucka ®I'BY «BHUMKP» 6bIJI0 TIPEAI0XKEHO BHE-
cTy B ENVHBIN TTepeuyeHb KAPAHTUHHBIX 00BbEKTOB
EA3C Taxxe aMepUKaHCKOT0 BBIeMUaTOro Kopoena Ips
emarginatus (LeConte, 1876) u aMepUKaHCKOTO COCHO-
BoTO rpaBepa Ips mexicanus (Hopkins, 1905).
ToBapoo60OPOT JeCHOU MPOAYKIIMM Mexay Poc-
cuiickoii ®enepanuelt u crpanamu CIIA u Kanamou
B IIOCJIeAHWE TOAbI YITAJ A0 MUHUMYMAa, OJHAKO OH
JIOCTAaTOYHO BBICOK MeXIy cTpaHamu EBpombl u Ce-
BepHOU AMepuku. Haubonbmuii (UTOCAHUTAPHBIN
PUCK IIPEeNCTABISIET UMIIOPT XKUBBIX pacTeHU. Bepo-
STHOCTD BBISIBJIEHUS MHCIIEKTOPOM KOPOEIOB poza Ips,
KaK 1 HEKOTOPBIX JIPYTUX BPeAUTENEeH 1 BO3OyauTENEH
3a601eBaHNH, B TAKOU MIPOAYKIINM KpaiiHe HU3KA, T. €.
KOPOEbI, B YaCTHOCTH Ips Spp., MOTYT ObITh IO, KOPOI
B CTaMM UMaro WK KyKOJKU. YIUTBIBas JaHHOE 06-
CTOSITEIbCTBO, OOJIBITMHCTBO CTpaH Mupa (BKI0Yas
crpaubl EC) BBeJIM 3alIpeT Ha BBO3 KUBBIX PACTEHUN
(mocamouHoOro MaTepuajia ¥ BETBel) XBOMHBIX ITOPOT,
u3 cTpaH CeBepHOI AMEPUKU, I/le PAacIIPOCTPaHEHBI
yKasaHHbIE BbINle KOpoenbl. TeM He MeHee OIacHbBIE
¥ KapaHTUMHHbBIE OPTaHU3MbI BCe-TaKK IIPOHUKAIOT Ha
TeppPUTOPUIO0 EBPOITEI, a Jajee 5T WHBA3UBHBIE OPra-
HH3MBbI, KaK IT0Ka3bIBAET IIPAKTUKA, PACIIPOCTPAHIIOTCS
WUTY 3aHOCSITCS Ha TEPPUTOPHI0 Poccru. IMEHHO TaKUM
nyTeM B Poccuto ¢ teppuropun EC mmomanu BocTOUHasA
KallITaHOBas 0PexX0oTBOpKa Dryocosmus kuriphilus, OXpui-
ckuit MuHép Cameraria ohridella,
caMIIuTOBas orHéBKa Cydalima
perspectalis, ny6oBast Kpy>KeBHUIIA
Corythucha arcuata, BO36yIUTEIb
¢putodTOopo3a ApeBEeCHBIX I10-
pox, Phytophthora ramorum u psf,
IPYTUX WHBAa3WBHBIX U KapaH-
TUHHBIX OPTaHU3MOB. KpyTabli
JleC WX IpeBecHble HU3Iensd
C KOpPO¥ OGBIUHO HEe ITOCTaBJIS-
1oTca B Poccutickyio ®enepariuio,
O HAKO C TaKOU MPOAYKIIWeNH,
KaK POXIECTBEHCKME IePEeBbS
¥ Cpe3aHHble BETBU XBOMHBIX I10-
poz, Ha TeppuTopuio Poccum us
CeBepHOUM AMEPUKM MOTYT GBbITH
3aHeCceHbl ceBepoaMeprUKaHCKUe
BUbI KOpoenmoB. BBo3 mocazmou-

HOTO MaTepHraja 1 JXMBBIX BE-  Puc. 4. imaro kopoepa-tunorpadga

products into remote and free of this bark beetle spe-
cies areas: a) plants for planting; b) live branches, in-
cluding Christmas trees; c) unpeeled roundwood;
d) timber with fragments of bark; e) isolated bark;
f) packaging wood materials (if they have not under-
gone proper phytosanitary treatment in accordance
with ISPM 15 [12]).

Phytosanitary quarantine requirements to trans-
ported forest products are based on the risk analysis
of the pests included in quarantine pest lists of every
country. The lists of quarantine pests of the Europe-
an Union and a number of other countries in Europe
and Asia, as well as countries of the Eurasian Economic
Union (EAEU) include different North American bark
beetle species: Oregon pine engraver (I. pini), western
six-spined engraver (L. calligraphus), five-spined bark
beetle (I. grandicollis), California pine engraver (I. plas-
tographus). In 2020, based on the pest risk analysis per-
formed by FGBU “VNIIKR”, it was proposed to include
large western pine engraver Ips emarginatus (LeConte,
1876) and monterey pine engraver Ips mexicanus (Hop-
kins, 1905) in the Common List of Quarantine Pests of
the EAEU.

The turnover of forest products between the Rus-
sian Federation and the USA and Canada has dropped
to a minimum in recent years, but it is quite high be-
tween the countries of Europe and North America.
The greatest phytosanitary risk is posed by importing
live plants. It is highly unlikely that an inspector de-
tects Ips spp., as well as some other pests and disease
agents, in such products, i. e., bark beetles, includ-
ing Ips spp., may remain under the bark in the adult
or pupal stage. Given this circumstance, most coun-
tries (including EU countries) have introduced a ban
on the import of live conifer plants (plants for planting
and branches) from North American countries, where
the mentioned bark beetles are spread. Nevertheless,
dangerous and quarantine pests are still introduced
in Europe, and then these invasive pests, as practice
shows, are introduced or spread in Russia. This is how
exactly Asian chestnut gall wasp Dryocosmus kuriphilus,
horse-chestnut leaf miner Cameraria ohridella, box-tree

Fig. 4. Imago of spruce bark beetle

TOK u3 CIIA B P® 3a nmocnegHue Ips typographus (L.) (poto A.A. YankuHa)  Ips typographus (L.) (photo by A.A. Chalkin)
3 rozma hakTUUeCKu yIaJ 10 HyJid,

OTHAKO Ha HOBOT'OJHMX PbIHKaX

B Poccum e)XeromHo MOYKHO HAWTU POXKIECTBEHCKIYE eIy
u3 Kanazpl [13]. HempaBuiibHasg yTUIN3AYS UCIIOIb30-
BAHHBIX POXAECTBEHCKUX JePEBbEB U BETOK, KOTOPBIE

dutocaHutapus. KapaHTuH pactenunin = 14
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Puc. 5. MocnepcTeusi BpegoHOCHOM ,
neaTenbHOCTU Kopoepa-tunorpada Ips by spruce bark beetle Ips typographus (L.) found aI?nually. on New Year’s
typographus (L.) B enbHuKax, Pecnybnuka  in spruce forests, Republic of Karelia, Russia markets in Russia [13]. Inappro-

Kapenus, PO (oTo A.A. YankuHa)

YaCcTO OCTAKTCS CKJIAZAVPOBAHHBIMU JI0 BECHBI OKOJIO
MYCOPHBIX OAaKOB, CO3/IA€T MTOTEHIINAIbHBIN NUCTOUHUK
YTPO3bI ITePEX0/ia )KU3HECTIOCOOHBIX BPEMHBIX KOPOEIOB
Ha 3eJieHble XBOMHBIE HAaCaXKIeHN s, IPOU3PACTAIOIIEe
nobausocTtu [13]. OTUMaIbHBIM BapuaHT CHUKEHUSI
YIPO3BI BO3MOXKHOTO PACIIPOCTPAHEHUS OITACHBIX Bpe-
IUTeJIel — 3aIIpeT Ha BBO3 II0CAI0OUHOTO MaTepuraja
U Cpe3aHHbIX BeTBel (pacTeHU) XBOMHBIX IIOPOJ, U3
CTpaH PacIpOCTPAHEHUS ITUX OPTaHU3MOB.

Poccus sBisgeTCS KPYIMHEUIIUM 3KCIIOPTEPOM
Jieca Ha MMPOBOM PBIHKE, ¥ HECMOTPS Ha TO, YTO JOJIs
SKCIIOpTa HeoOpaboTaHHOM IpPeBECHUHBI OT O6IIEero
o6beMa 3arOTOBKU HEYKJIOHHO CHUXXAeTCs, CTpaHa
IO-TIPEXXHEMY JIMAVPYET CPEIU BCEX MUPOBBIX TTOCTAB-
IUKOB He06paboTaHHON JIPEBECUHBI, SKCIIOPTUPYS
okoJio 20-25 myiH M® B rofi. OCHOBHBIMY MMITOPTEPA-
MU POCCUMCKOTO Jieca aBistoTcsa Kutait u dunngHansg
(6omee 3/4 obbeMa IKCIIOPTA), Hajiee cienyioT llBerus,
KasaxcraHn, dmoHus, YabekvcraH, [epmanus. [Ipu 3ToM
GOJIBIITMHCTBO CTPAaH MUPA, KyZa SKCIIOPTUPYETCS POC-
CUICKas JIECOTIPOAYKIIVS, BBICTABIISIOT XKeCcTKue (hu-
TocaHUTapHbIe TpeboBaHMA K ApeBecuHe [11]. B vact-
HOCTH, TPeOYETCS OTCYTCTBYE B HEU Psifia BpeqUTesei
u Bo30ynuTeneli 6onesHelt. CorstacHo Tpe6oBanmsam EC,
uMmnopTrupyemas us Poccutickor demepaiiuy XBorHast
IpEBECVHA He JTOJKHA COJIeP)KaTh «a3uaTCKUe BUIbI»
BpEeIUTENEN, OTHOCANUUXCSA K TaKCOHAM Monochamus
(uepHbBIE XBOMHBIE ycaun), Pissodes (IONTOHOCHUKK-CMO-
J€éBkM) u Scolytidae (kopoensr). [IpOBeIEHHBIN aHAIN3
IToKa3aJl CXoICTBO (45%) a3naTCKON 1 €BPOIeNCKON
(hayHb! KOPOEIOB, PAaCIIPOCTPaHEHHBIX HA TEPPUTOPUN
Poccuum [14]. Bee «poccuiickue» BUIbI KOPOEIOB pozia Ips
(xpome I hauseri, pacripocTpaseH B PO ToIbKO Ha AJiTae)
HIMPOKO PaclpoCcTPaHeHbl BO MHOTUX CTpaHaxX A3uu
U TIOYTH MoBceMecTHO B EBporte. OfHAKO HECKOJIBKO
060c061eHHBIX TeppuTOpHi EC BXOOAT B UMCJIO 3aIlK-
IeHHbBIX 30H (Benukobpuranus, Vipaauaus, o. Kopcu-
Ka, 0. MaH), TZie B pe3ysibTaTe 00CIeI0BaHUH TTOITBEPXK-
IIeHO OTCYTCTBUE KOPOenOB Ips amitinus, I. duplicatus,
L sexdentatus, I. subelongatus, I. typographus [15]. TTocTas-
KU XBOMHOU I pEBECUHBI Ha 3TU TeppuTOopun us Poccuu
BO3MOJKHBI TOJIBKO 6€3 KOPBHI.

Fig. 5. Consequences of the damage caused

(photo by A.A. Chalkin)

pyralid Cydalima perspectalis, oak
lace bug Corythucha arcuata, sud-
den oak death pathogen Phytoph-
thora ramorum and some other
invasive and quarantine pests
were introduced in Russia from
the EU countries. Roundwood or
wood products with bark are not
usually supplied to the Russian
Federation, however with pro-
ducts such as Christmas trees
and cut coniferous branches,
North American bark beetle spe-
cies can be introduced in Russia
from North America. The import
of plants for planting and live
branches in Russia from the USA
has actually dropped to zero over
the past 3 years, however, Christ-
mas trees from Canada can be

priate disposal of used Christmas

trees and branches, which often

remain stockpiled until spring
near trash containers, poses a potential threat of trans-
mitting viable harmful bark beetles to green conifers
growing nearby [13]. An optimal threat mitigation op-
tion of the possible harmful pests spreading is to ban
the import of plants for planting and cut coniferous
branches (plants) from the countries where these pests
are spread.

Russia is the largest exporter of timber on the world
market and, despite the fact that the share of exports of
unprocessed timber in the total volume of harvesting is
steadily decreasing, the country is still the leader among
all world suppliers of unprocessed timber, exporting
about 20-25 million m? per year. The main importers of
Russian timber are China and Finland (more than 3/4 of
the export volume), followed by Sweden, Kazakhstan, Ja-
pan, Uzbekistan, Germany. At the same time, most of the
countries in the world where Russian forest products are
exported set strict phytosanitary requirements for tim-
ber [11]. In particular, it requires the absence of certain
pests and pathogens in it. According to the EU require-
ments, coniferous wood imported from the Russian Fe-
deration should not contain “Asian species” of pests re-
lated to taxa Monochamus, Pissodes and Scolytidae. The
performed analysis showed the similarity (45%) of the
Asian and European fauna of bark beetles, widespread
in Russia [14]. All “Russian” bark beetle species of the
genus Ips (except L hauseri, which occurs in the Russian
Federation only in Altai) are widespread in many Asian
countries and almost everywhere in Europe. However,
several isolated areas of the EU are included in the pro-
tected areas (UK, Ireland, Corsica, Isle of Man), where
surveys have confirmed the absence of bark beetles Ips
amitinus, I duplicatus, I. sexdentatus, I. subelongatus, L ty-
pographus [15]. Coniferous wood supplies to these terri-
tories from Russia are possible only without bark.

Some of the mentioned bark beetle species, such
as I typographus, are included in the lists of quarantine
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HekoTophble 13 TepevyrCcIeHHBIX BUJ0B KOPOEIOB,
HamnpumMep L typographus, BXOAAT B IePEYHU KapaHTWH-
HBIX 00bekTOB Typuuu, CIIA, Kanazabl, Mapokko, FOAP,
Tyuwuca, Ypyreas u 1p. [5, 16] (cM. Tabauity). ITocTaBKu
POCCHUIICKOTO JIeca B 3T CTPaHbI, Kak U B 3all[UIIeHHbIE
30HbI EC, OCYyIIIeCTBIISIOTCS UCKIIOUNUTENIbHO B BUJIE
MTUJIOMAaTEPUAJIOB C TIOJTHBIM OTCYTCTBUEM KODHI.

CoryjacHO CTaTUCTUKE, BULBL Ips SPP. llepuoguye-
CKM 00HApPY>XMBAIOTCS B UMIIOPTUPYEMBIX JiecOMaTe-
puajax u [peBeCHBIX YITaKOBOYHBIX MaTepraiax. Tak,
B riepuoy ¢ 1985 o 2000 r. cpei HAaCEKOMBIX TI0JiCce-
MelicTBa Scolytinae, BBISIBJIEHHBIX ITPU IOCMOTPE B ITOP-
Tax Bbesga B CIIA, I sexdentatus BbIBIsiIca 157 pas
(u3 2740 TIPOBEIEHHBIX TOCMOTPOB), a I typographus —
286 pa3 (u3 6825 mocmoTpoBs) [16]. B HoBou 3enaH-
IVW 3TU MIOKA3aTeJu cocTaBuim 43 ob6HapyXeHUS
I typographus 3 722 poBeIEeHHBIX JIOCMOTPOB TOBAPOB
3aniepuos c 1952 mo 2000 1. B 6a3e ganHbix EUROPHYT
32 1994-2017 rT. BCero 66 3amuceii 0 BEIABIEHUU KO-
poenoB Ips Spp. B XBOMHOM NMITIOPTUPYEMOU I peBecrHe
U I peBeCcHbIX yTIaKOBOUHBIX MaTepuraiax [15].

Kuraii sBasgeTcs caMbIM KPYITHBIM UMIIOPTEPOM
poccutickoro jeca. CormacHo GUTOCaHUTAaPHBIM KapaH-
TUHHBIM TpeboBaHugIM KuTas, ApeBecrHa, UMIIOPTU-
pyeMas B CTpaHy, He JOJDKHA COTeP)KaTh KaPDaHTUHHBIX
BpeuTeNel, KOTOPblE OTCYTCTBYIOT Ha TEPPUTOPUU
KHP. Poccutickas ®enepanus IBISIETCSI TEPPUTOPU-
albHBIM cocenoM KuTas, ¥ MHOTHUE BUIBI BpeAUTe-
Jiel, BKJTtoUasi KOpoeJoB pojia [ps, PacrpoCcTpaHeHbl Ha
TEePPUTOPUSAX 06eUxX CTPaH. AHAJIU3 TT0KA3aJl, YTO BbI-
IIerepevncjIeHHble POCCUMCKIE BUBI KOPOEIOB pac-
IIPOCTPaHEHBI TAKXKE U B CEBEPHOU UYaCTU TEPPUTOPUU
KuTas. YauTbiBasi CI0KHOCTY BBISIBJIEHUS U JUArHO-
CTUKM BpeIUTEJIEH, U KOPOEIOB POZa Ips B YaCTHOCTH,
KuTarcKas ciay)xba KapaHTHHA PACTEHUU BbIIBUHYIA
¢uTtocaHuTapHbie TpeboBaHUSI 00PabOTKY, TapaHTH-
pyIoLIeli OTCYTCTBYE BCEX BUIOB KCMIIO(UITBHBIX Hace-
KOMBIX B TIOCTaBJISIEMOM JIECONIPOAYKIIUY. ENVHCTBEH-
HBIM 3(PHEKTUBHBIM CIIOCO60M YHUUTOXKEHUST KOPOEZIOB
B KPYTJIOM JieCe WY TINJIOMaTeprajiax C KOpou SBJIseT-
cs OKOpKa uiu (pyMuraius paspeleHHbIMY K IpuMe-
HEeHUIO TpemapaTaMu. ViHbIe criocobbl 06paboTKu Jieca
He MOTYT rapaHTUPOBATh ITOJIHOE YHUUYTOXXEHUE BCEX
KapaHTWHHBIX BUJIOB KOPOEZOB, a HAaXOXKJeHUE Jake
OIHOM *KMBOM 0CcOOM B ITAPTUU JIeCOMaTepuajioB CO-
TPYOHUKOM CJIY>KObI KapaHTHUHA pacTeHui KHP Bieuer
BO3BPAT TaKOM MPOAYKIIMU JIECOIKCIIOPTEPY. YUNUTHIBAS
TO, UTO (pyMUTaIvisg XBOMHOU JeCOMPOAYKIY 6POMU-
CTBIM METMJIOM 3aTPYIHUTEJbHA B KIUMATUUECKUX
yenmoBusax Cubupu, Haubojiee IpUeMJIEMBIM CITOCO60M
TIOCTAaBKY TMPOJAYKIIUY B HACTOSIIee BpeMs SIBJISIETCS
SKCIIOPT NMUJIOMAaTEPUAJIOB 6€3 KOPHI.

OpHa 13 BaXKHBIX 3aJ]a4 KapaHTHHA PacCTeHU — 3TO
TIPOTHO3 Ty Tel 3aHOCA OTIaCHBIX KAaPaHTUHHBIX BPeu-
TeJIell UMITOPTHUPYEMOU JIECHO! MPOAYKIINY U TTPUMe-
HEHME COOTBETCTBYIOIIUX (PUTOCAHUTAPHBIX MEP B €€
oTHouIeHUU. [T03TOMY HaJIeXKHBIN CI10c06 TTpesoTBpa-
IeHMs 3aHOCA HOBBIX BPeIUTEJIEH — 3TO IPUMeHEHYE
COOTBETCTBYIOUINX (DPUTOCAHUTAPHBIX MeP B OTHOIIIE-
HUU TaKOU MPOAYKIIVY WJIU TIOJIHBIN OTKAa3 OT UMIIOPTa
MIPONYKIIUY U3 CTPAH WU 30H, I'Zle PACIIPOCTPAHEHBI
KapaHTUHHBIE 1Ji PP kopoensl Ips spp.

Poccuiickas demepaliisi B OCHOBHOM 3KCIIOPTU-
PYeT ApeBECUHY B IPyrue CTPaHbl, OLHAKO HEGOJIbIITE
TMapTUU JIECHOM MPOAYKIIUU UMITOPTUPYIOTCS U3 pas-
JIMUHBIX CTPaH Mupa [24]. AHaiu3 1oxasaj, 4To Kopo-
€JIbl MOTYT GBITh 3aHECEHBI C TIOCAIOYHBIM MaTEPUAJIOM,

pests of Turkey, USA, Canada, Morocco, South Africa,
Tunisia, Uruguay, etc. [5, 16] (see Table). Russian wood
supplies to these countries, as well as to the protected
areas of the EU, are carried out exclusively in the form
of sawn timber with a complete absence of bark.

According to statistics, Ips spp. are periodically de-
tected in imported wood and wood packaging materi-
als. So, from 1985 to 2000, among insects of the sub-
family Scolytinae, detected during inspections at US
ports of entry, I sexdentatus was detected 157 times
(from 2740 inspections), and I typographus — 286 times
(from 6825 inspections) [16]. In New Zealand, there
were 43 detections of I typographus from 722 inspec-
tions of the products from 1952 to 2000. In the data-
base EUROPHYT, from 1994 to 2017, there are only 66
registered detections of Ips spp. in imported coniferous
wood and wood packaging materials [15].

China is the largest importer of Russian wood. Ac-
cording to the phytosanitary quarantine requirements
of China, wood imported into the country should not
contain quarantine pests that are absent in the terri-
tory of China. The Russian Federation is a territorial
neighbor of China, and many pest species, including
Ips spp., are spread in both countries. The analysis
showed that the above-mentioned Russian species of
bark beetles are also spread in the northern part of Chi-
na. Given the complexity of detecting and diagnosing
pests, in particular Ips spp., the Chinese plant quaran-
tine service has put forward phytosanitary processing
requirements to ensure that all species of xylophilic in-
sects are absent in the supplied forest products. The
only effective way to kill bark beetles in roundwood or
wood with bark is debarking or fumigation with ap-
proved preparations. Other methods of forest proces-
sing cannot guarantee the complete destruction of all
quarantine species of bark beetles, and in case an em-
ployee of the Chinese plant quarantine service detects
atleast one live specimen in a batch of wood entails the
return of such products to the wood exporter. Conside-
ring that fumigation of coniferous forest products with
methyl bromide is difficult in the climatic conditions of
Siberia, the most acceptable way of supplying products
is currently the export of wood without bark.

One of the important tasks of plant quarantine is
estimating possible pathways of serious quarantine
pests with imported forest products and the applica-
tion of appropriate phytosanitary measures in relation
to it. Therefore, a reliable way to prevent the introduc-
tion of new pests is to apply appropriate phytosanitary
measures to such products or completely refuse to im-
port products from countries or areas where quaran-
tine for Russia Ips spp. are spread.

The Russian Federation mainly exports wood to
other countries, but small consignments of forest pro-
ducts are imported from different countries [24]. The
analysis showed that bark beetles can be introduces
with plants for planting, with wood packaging materi-
al, unbarked timber and other wood with unbarked sur-
faces, as well as tree bark as a separate type of product.
Most often, plants for planting and cut branches (plants)
are imported in the Russian Federation from different
countries, including the countries of Europe, North
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C IpeBECHBIM yIIaKOBOYHBIM MaTepUajaoM, HEOKOPEeH-
HBIMHU JiecoMaTepraJlaMyi ¥ NHOU APeBEeCUHOM, MMelo-
el HeOKOpPeHHbIe TIOBEPXHOCTH, a TaKXKe JIpeBeCcHOU
KOPO¥U KaK OTIeJIbHBIM BUOM TOBapa. HanboJsee 4acTo
B Poccuiickyio ®emepalinio ITOCTYIIAIT PACTEHUS I JIs
TIOCaJIKY ¥ CPe3aHHbIe BETBY (PACTEHUS) U3 PA3IMUHBIX
CTpaH MUpa, BKJII0oUas cTpaHbl EBporibl, CeBepHOM AMe-
puku. O6bEMBI ITOCTABOK 3TOU ITPOLYKIITUY MUHUMAb-
HbIe, OJTHAKO 3aB03 Jla)Ke OJHOM 3apakKeHHOU MapTuun
IIPOJIYKITUY HECET CYIIeCTBEHHBIN (DUTOCAHUTAPHBIN
PUCK IJiI XBOUHBIX JiecoB P®. ITpy 5TOM BEpPOSITHOCTD
BBISIBJIEHUS KOPOEZIOB POJia Ips B XKVBBIX PACTEHUSIX UH-
CIIEKTOPOM IIPY JOCMOTPE KpaliHe HU3KA.
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America. The volumes of supplies of these products are
minimal, but the import of even one contaminated batch
of products poses a significant phytosanitary risk for the
coniferous forests of the Russian Federation. At the same
time, it is highly unlikely that an inspector detects Ips
spp. in living plants during inspection.
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Kopoeps! poga Ips, uMewliie KapaHTUHHOe (hToOCaHUTapHOEe 3HaUeHue
JJIS1 CTPaH — UMIIOPTEPOB/3KCIIOPTEPOB JIECHOU NMPOAYKIUU

PacnipocTpaHeHue PuTOCAaHHUTAPHBIMN
Bupj kopoeza (cTpaHsbI) PacTeHue-x0351MH crartyc
Ips acuminatus Poccus: eBpor. yacTb, KaBkas, Cu- Pinus sylvestris, P. funebris, Typuwms — A2
(Gyllenhal, 1827) 6upb, JanbHui BocTok; Bemapycs, P, koraiensis, P. cembra, P, sibirica,

Kopoeq BepuinHHBIM YKpauHa, MongoBa, 3aKaBKa3be,
Kazaxcrtan, EBpoma, Manasg A3zud,

Cupus, CeB. MoHrosaus, 1m-oB Kopes,

Ces. Kuraii, SInonusa, Taniaup,

Picea obovata, P. abies, P. ajanensis,
P, koraiensis, P. orientalis,

Abies sibirica, A. nephrolepis,

A. holophylla, A. sachalinensis,

A. nordmanniana, Larix decidua,
L. olgensis, L. sibirica, L. gmelinii

L amitinus Tynuc, ABcTpusi, benbrus, Bocuusg
u 'epuieroBuHa, bonrapus, XopBaTus,

(Eichhoff, 1871)
Kopoen mHOTOXOmbIN Yemickasa Pecrtybsmka, JlaHNA,

(COI03HBI) Sctouus, PuHAAHAYS, DpaHIIVI,

lepmanug, 'penug, Benrpus,
Wpnanpuga, Utanud, JlaTBud,

UepHoropus, CeBepHasa MakegoHUS,

[Tonbmia, Pymeinug, Poccud: 3arr.,
CEeB.-3all. ¥ CEB. PANIOHbBI EBPOII.

Picea abies, P. obovata, P. omorika, IOAP, NopmaHus —
Pinus cembra, P. mugo, P. nigra, Al; TyHuC — KapaH-
P, peuce, P, sibirica, P, sylvestris, TUHHBIN BPEIUTEID;
Abies alba, Larix decidua EC — 3amuineHHbIe
30HbI (Annex III)

vactu (Kapenus, JIeHMHTpacKas,
HoBropogckasi, BpstHcKasi 06Jy1acTu),
3amn. Cubups (KeMepoBckas 1 ToMcKas
obstactn); Cepbus, ClnoBakus,
CinoBenwus, lllBentapus, YKparHa
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Buz xopoezna

PacnpocrpaHeHue
(cTpaHbI)

PacTeHue-xo3uH

®duTOCAHUTAPHBII
cTartyc

L. cembrae Heer,

ABctpus, Kuraii (Heilongjiang,

Larix decidua, L. sibirica, Pinus

Mapokko, TyHuc —

1836** Jilin), Yexus, [Jauus, lepMmanus, cembra, P. sylvestris, Picea abies KapaHTUHHBIN

Kopoep nucTBeH- Benuko6purtanus, ['perus, BeHrpus, BPELNUTEID;

HUYHBIN (3amagHo-  MTanu4a, KasaxcraH, JJUXTEHIITEHH, I0AP, VopmaHus,

€BpOTIeNCKUIL) Mouronus, Humepaauael, [TobIma, Typrous — Al;
Poccus (3amaHO-BOCTOUYHAS YACTh), EC — 3amuiieHHbIe
CnoBaxkusg, CnoBeHus, Pecriybynka 30HBI (Annex III)
Kopes, llIBeniapus

L confusus Mexkcwuka, CIITA Pinus edulis, Pinus monophylla, Mapoxko, TyHuC —

(LeConte, 1876)
COCHOBBI! KOPOET,

Picea pungens

KapaHTUHHBIN
Bpenurteb; I0AP,
Woppanug, I'pysus,
Typuus,

EOK3P - Al

I paraconfusus
Lanier, 1970
KanugopHuicKui
MISTUTJIAaBBIN rpaBep

CIOA

Pinus ponderosa, P. attenuata,

P, contorta, P. coulterti,

P lambertiana, P. monticola,

P. muricata, P. radiata,
P, sabiniana

I'pysuqa, Typuua — Al

L lecontei Swaine,
1924

Apu30HCKUN
MSATUTJIaBBIN IPaBep

benus, CanbBaziop, 'BaTemaina,
lFonnypac, Mekcuka, CIIIA

Pinus sp., Pinus ponderosa,

Pinus pseudostrobus

Mapokko, TyHruc —
KapaHTUHHBIN
BPELUTEID;

IOAP, Nopmauud,
I'pysusd, Typnous,

EOK3P - Al
L duplicatus Kuraii, dnionus, Kazaxcras, ABctpus, Picea abies, P, jezoensis, P. obovata, MapoKKo —
(Sahlberg, 1836) Besprus, Benapych, Bonrapus, P. koraiensis, Pinus sylvestris, KapaHTUHHBIN
Kopoen 1BOMHMUK XopsaTus, Yenckasa Pecrrybsimka, P, koraiensis, P. sibirica, Abies BPEIUTED;
Scronus, GuHagHAY, [Py3usd, sibirica, A. holophylla, Larix IOAP, VopmaHus,
l'epmanusd, Beurpus, Utanusd, JlatBud, sibirica, L. gmelinii, Pseudotsuga  Typuusg — Al

JlutBa, HopBerug, Ilosnbiia, PyMbIHMA,
Poccus (Ces. u LieuTp. Poccus, BocT.

u 3ar. Cubupsb, JaabHu BOCTOK),
Cepbus, CnoBakus, IlIBerus, YKpanHa

menziesii

EC — 3amuiieHHbIe
30HbI (Annex III)

I hauseri Reitter,
1895%**

Kopoen ropHbIit
KAPrU3CKUHN

KazaxcraH, Kuprusug, TaI)KUKUCTaH,
Kuraii, Poccug (AnTaii), Typuus

Larix sp., L. sibirica, Picea sp.,
P, schrenkiana, Pinus sp., P. nigra
subsp. pallasiana, P. sylvestris

YkpauHa — Al;
EOK3P — A2

I sexdentatus
(Boerner, 1776)
Kopoe mecTusy6nIi,
cTeHorpad

Kura#i, KazaxcraH, Pecriy6iauka
Kopes, KH/P, ApmeHus,
Asepbaiimxan, MipaH, ABCTpus,
Bemapych, XopBatud, Yelickaga
Pecmry6simika, dcToHU, DUHITHINS,
®pannud, I'pysud, 'epmanud, I'perud,
Beurpusg, Upnannusa, Utanug, JlaTBus,
JIuTBa, JltokceMbypr, MoJiIoBa,
Hupepnannel, CeBepHad MakeoHN,
Hopserug, [Tonbia, [TopTyranug,
Pymbraus, Poccus, Cepbus, CiioBakus,
CaoBeHusd, Micnanug, llIBenus,
MIBetiniapus, Typuus, YKpauHa,
BenukobputaHusa

Larix sp., L. sibirica,

L. gmelinii, Picea sp., P. abies,

P, ajanensis, P, orientalis,

P. obovata, P. koraiensis,

P, orientalis, Abies alba,

A. sibirica, A. holophylla,

A. nephrolepis, A. sachalinensis,
A. nordmanniana, Pinus sp.,

P cembra, P, sibirica, P. koraiensis,
P armandii, P. heldreichii var.
leucodermis, P, nigra, P. pinaster
subsp. escarena, P, sylvestris,

P, funebris

Mapokko, TyHuc —
KapaHTUHHBIHN
BPEIUTED;

IOAP,

WNoppanug — Al;
Typuusa — A2;

EC — 3amuiieHHbIe
30HbI (Annex III)

I subelongatus
(Motschulsky, 1860)
Kopoen, 601111011
JIUCTBEHHUYHbIN

Kuratt, dnionus, KHIP, Pecry6simka
Kopes, Monrosus, 3cToHusd,
duHIgHAUA, Poccusd, YkpauHa

Abies sp., Larix sp., L. gmelinii,
L. sibirica, L. kaempferi, Picea sp.,
Pinus sp., P. koraiensis, P. sibirica,

P, sylvestris

Ykpauna — Al;
EOK3P - A2;

EC — 3amunieHHbIe
30HBI (Annex III)
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Bup xopoena

PacnpocTpaHeHnue
(cTpaHbI)

PacTeHue-x031uH

®UTOCAHUTAPHBIM
cTartyc

L typographus
(Linnaeus, 1758)
Kopoepm, 6osbiioi
€JIOBBIH, TUITOrpad

Amxup, Kuta, Sinonud, Pecriybsinka
Kopes, KHIP, TagxxukucTaH,
ABcTpugd, Benbrud, benapycs, bocHusa
u 'epueroBuHa, bonrapus, XopBaTus,
Yemnickas Pecniybiuka, JaHusd,
AcroHud, PuHAAHAYSA, PpaHIIUg,
I'pysug, 'epmanug, I'penius, BeHrpus,
Wranus, JlaTBus, JIuta, JIokceMOypT,
Hupepnannsl, Hopserud, [Tosnbiia,
Pymeiaug, Mongasud, Poccud,
Cepbus, CinoBakus, CJI0BeHU,
[IBernus, lIBetittapus, Typius,
YkpauHa, Be1uko6puTaHus

Abies sp., A. sibirica,

A. sachalinensis, A. holophylla,

A. nephrolepis, A. nordmanniana,
A. alba, Larix sp., L. sibirica,

L. decidua, L. gmelinii, Picea sp.,
P, ajanensis, P. koraiensis, P. abies,
P, obovata, P. orientalis, P. glehnii,
Pinus sp., P. sylvestris, P. sibirica,

P, koraiensis, P. cembra

Mapokko, TyHwuc,
Kanapga, CIIIA —
KapaHTUHHBIA
BpenuTenb; FOAP,
Ypyrsaii, MopaaHus,
OIRSA — A1;

Typuusg — A2;

EC — 3amunieHHbIe
30HbI (Annex III)

L calligraphus
(Germar, 1824)*
BocTouHBIN
1IecTusyouaThIi
KOpoez,

Kanapa, JloMnHUKaHCKAsS
Pecmrybsimka, Ky6a, ['BaTemalia,
TauTtu, Tonaypac, IMmatika, Mekcuka,
Hukaparya, CIIIA, ®UIUNIUHBL

Pinus sp., P. ponderosa,

P, strobus, P, elliottii, P. taeda,

P, echinata, P. attenuata, P. flexilis,
P, caribaea, P. cubensis, P. kesiya,
P. maestrensis, P. massoniana,

P. merkusii, P. occidentalis,

P, oocarpa, P. patula, P. tropicalis

Mapoxkko, Tyruc —
KapaHTUHHBIA
opranusM; I0OAP,
WNoppanug,
KazaxcrTaHn, I'pysusq,
Typuug, EASC,
EOK3P - Al

L grandicollis
(Eichhoff, 1868)*
BocTouHbBIH
IATU3YOYaThIN
KOpoer,

Baramckue OcTpoBa, Kanasa, Kyb6a,
IJoMuHuKkaHckaa Pecnybauka,
Toumypac, 'BaTemasia, SIMaiika,
Mexkcuka, Hukaparya, CIIIA,
ABcTpanuga

Pinus sp., P. radiata, P. echinata,
P, elliottii, P, palustris, P. taeda,

P, virginiana, P. caribaea,
P, cubensis, P, kesiya,

P. maestrensis, P. oocarpa,
P, tropicalis, P. pinaster

Mapoxkko, TyHuc —
KapaHTUHHBIMI
BpPeLUTellb;

IOAP, Noppanus,
KazaxcraHn, 'py3us,
Typuusa, EASC,
EOK3P - A1,

EC -1I/A1

I pini (Say, 1826)*
OperoHcKuit
COCHOBBIHM KOPOes,

Kanagma, Mekcuka, CIITA

Pinus sp., P banksiana,

P, contorta, P, flexilis, P. jeffreyi,

P, strobus, P. ponderosa,
P, resinosa, P, sylvestris

Mapoxkko, Tyruc —
KapaHTUHHBIA
BPELUTEID;

IOAP, MoppaHnud,
KazaxcrTaHn, I'pysud,
Typnug, EASC,

EOK3P - Al
L plastographus Kanaga, CIITA Picea sitchensis, Pinus sp., Mapoxkxko, TyHuc —
(LeConte, 1868)* P, contorta, P. muricata, KapaHTUHHBIN
KanugopHuicKkui P, ponderosa, P. radiata BPEIUTEb;
Kopoe[, IOAP, Noppanus,
KazaxcraHn, I'py3us,
Typuuda, EASC,
EOK3P - Al
Ips sp. = = bpasunus,
Yunum — Al

* — BUJIbI, BXOAAIIME B IepeveHb KapaHTUHHBIX 00beKTOB cTpaH EADC; Al — KapaHTHUHHbBIE OPTaHU3MBI,
OTCYTCTBYIOIIIVIE HAa TEPPUTOPUY CTPAHBI; A2 — KapaHTUHHbIE OPTaHU3MbI, OTPAHUYEHHO PACIPOCTPAHEHHbIE

Ha TeppuTOpuU cTpanbl; EASC — EBpasuiickuil skoHoMudeckuit coo3; EOK3P — EBpomnetickas

u Cpein3eMHOMOPCKasi OpraHu3aIus 10 KapaHTUHY u 3amuTe pacteHni; OIRSA (Organismo Internacional
Regional de Sanidad Agropecuaria) — MexxIyHapoiHas peruoHaIbHAas OPTaHU3AIIUS 110 3[J0POBbI0 CEIBCKOT0
xo03gtcTBa. Tabaulila Comep)kKUT JaHHbIe U3 CIeAYyI0IIVX NCTOYHUKOB: [3, 8,10,11,17,18, 19, 20, 21, 22, 23].

** udopMmartius 1o Buny L cembrae Heer ipuBefieHa COTIacHO myoauKaiiuy [3], omHaKo, TI0 HaleMy
MHEHUI0, CBEZIEHNS 0 PACIIPOCTPAaHEHUH STOTO BUla B POCCUU U APYTUX CTpaHax A3y TPebyroT

TTOATBEPKIEHUS C YUETOM TEKYIIETO TAKCOHOMMUYECKOI'0 CTaTyca 3TOr0 BUIA B pojie Ips.

el

Pacripoctpanenue Ips hauseri Reitter mpuBeneHo 110 cBeneHusaM EOK3P [11]. OgHaKo, OCHOBBIBASICH

Ha JIMTePaATyPHbIX UCTOUHUKAX, Mbl IPUAEPKMBAeMCSI MHEHNS, UTO JaHHBIN BUJI, BEPOSITHO, PACIIPOCTPaHeH
B Poccuu Ha Tepputopuu AnTtad.
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Table

Bark beetles of the genus Ips of phytosanitary importance
for forest products importers/exporters

Occurrence Phytosanitary
Bark beetle species (countries) Host plant status
Ips acuminatus Russia: European part, the Caucasus,  Pinus sylvestris, P. funebris, Turkey — A2
(Gyllenhal, 1827) Siberia, the Far East; Belarus, Ukraine, P koraiensis, P. cembra,
sharp-toothed bark  Moldova, Transcaucasia, Kazakhstan, P sibirica, Picea obovata,
beetle Europe, Asia Minor, Syria, North. P abies, P. ajanensis,
Mongolia, Korea Peninsula, North. P, koraiensis, P. orientalis,
China, Japan, Thailand Abies sibirica, A. nephrolepis,
A. holophylla, A. sachalinensis,
A. nordmanniana, Larix decidua,
L. olgensis, L. sibirica, L. gmelinii
L amitinus Tunisia, Austria, Belgium, Bosnia and  Picea abies, P. obovata, South Africa,
(Eichhoff, 1871) Herzegovina, Bulgaria, Croatia, Czech P, omorika, Pinus cembra, Jordan - Al;
eight-toothed spruce Republic, Denmark, Estonia, Finland,  P. mugo, P. nigra, P. peuce, Tunisia —
bark beetle France, Germany, Greece, Hungary, P, sibirica, P. sylvestris, quarantine pest;

Ireland, Italy, Latvia, Montenegro,
North Macedonia, Poland, Romania,
Russia: West, North-West and North
regions of the European part (Karelia,
Leningrad Oblast, Novgorod Oblast,
Bryansk Oblast), Western Siberia
(Kemerovo Oblast and Tomsk Oblast);

Serbia, Slovakia, Slovenia, Switzerland,

Ukraine

Abies alba, Larix decidua

EU - protected
areas (Annex III)

1. cembrae Heer,

Austria, China (Heilongjiang, Jilin),

Larix decidua, L. sibirica,

Morocco, Tunisia —

1836** Czech Republic, Denmark, Germany, Pinus cembra, P. sylvestris, quarantine pest;
large larch bark Great Britain, Greece, Hungary, Italy, Picea abies South Africa, Jordan,
beetle Kazakhstan, Liechtenstein, Mongolia, Turkey — Al;
Netherlands, Poland, Russia (west- EU - protected areas
eastern part), Slovakia, Slovenia, (Annex III)
Republic of Korea, Switzerland
L confusus Mexico, USA Pinus edulis, Pinus monophylla, =~ Morocco, Tunisia —
(LeConte, 1876) Picea pungens quarantine pest;
pifion ips South Africa, Jordan,
Georgia, Turkey,
EPPO - Al
I paraconfusus USA Pinus ponderosa, P. attenuata, Georgia, Turkey — Al

Lanier, 1970
California five-spined
engraver

P, contorta, P. coulteri,

P. lambertiana, P. monticola,
P. muricata, P radiata,

P, sabiniana

L lecontei Swaine,
1924

Arizona five-spined
engraver

Belize, El Salvador, Guatemala,
Honduras, Mexico, USA

Pinus sp., Pinus ponderosa,
Pinus pseudostrobus

Morocco, Tunisia —
quarantine pest;
South Africa, Jordan,
Georgia, Turkey,
EPPO - Al

L duplicatus
(Sahlberg, 1836)
northern bark
beetle

China, Japan, Kazakhstan, Austria,
Belgium, Belarus, Bulgaria, Croatia,
Czech Republic, Estonia, Finland,
Georgia, Germany, Hungary, Italy,
Latvia, Lithuania, Norway, Poland,
Romania, Russia (North and Central
Russia, East and West Siberia, Far
East), Serbia, Slovakia, Sweden,
Ukraine

Picea abies, P, jezoensis,

P. obovata, P. koraiensis,
Pinus sylvestris, P. koraiensis,
P, sibirica, Abies sibirica,

A. holophylla, Larix sibirica,
L. gmelinii,

Pseudotsuga menziesii

Morocco —
quarantine pest;
South Africa, Jordan,
Turkey — Al;

EU - protected areas
(Annex III)
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Occurrence Phytosanitary
Bark beetle species (countries) Host plant status
L hauseri Reitter, Kazakhstan, Kyrgyzstan, Tajikistan, Larix sp., L. sibirica, Picea sSp., Ukraine — Al;
1895%** China, Russia (Altai), Turkey P, schrenkiana, Pinus sp., P. nigra EPPO — A2

Hauser’s engraver

subsp. pallasiana, P. sylvestris

L. sexdentatus
(Boerner, 1776)
six-toothed bark
beetle

China, Kazakhstan, Republic

of Korea, DPRK, Armenia, Azerbaijan,
Iran, Austria, Belarus, Croatia,
Czech Republic, Estonia, Finland,
France, Georgia, Germany, Greece,
Hungary, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Moldova,
Netherlands, North Macedonia,
Norway, Poland, Portugal, Romania,
Russia, Serbia, Slovakia, Slovenia,
Spain, Sweden, Switzerland, Turkey,
Ukraine, UK

Larix sp., L. sibirica, L. gmelinii,
Picea sp., P. abies, P. ajanensis,
P, orientalis, P. obovata,

P, koraiensis, P. orientalis, Abies
alba, A. sibirica, A. holophylla,
A. nephrolepis, A. sachalinensis,
A. nordmanniana, Pinus sp.,

P. cembra, P, sibirica, P. koraiensis,

P. armandii, P. heldreichii var.
leucodermis, P. nigra, P. pinaster
subsp. escarena, P, sylvestris,

P, funebris

Morocco, Tunisia —
quarantine pest;
South Africa,

Jordan — Al;

Turkey — A2;

EU - protected areas
(Annex III)

I subelongatus
(Motschulsky, 1860)
larch bark beetle

China, Japan, Democratic People’s
Republic of Korea, Republic of Korea,
Mongolia, Estonia, Finland, Russia,
Ukraine

Abies sp., Larix sp., L. gmelinii,

L. sibirica, L. kaempferi, Picea sp.,
Pinus sp., P, koraiensis, P. sibirica,

P, sylvestris

Ukraine — A1;

EPPO - A2;

EU - protected areas
(Annex III)

L typographus
(Linnaeus, 1758)
spruce bark
beetle

Algeria, China, Japan, Republic

of Korea, Democratic People’s Republic

of Korea, Tajikistan, Austria, Belgium,
Belarus, Bosnia and Herzegovina,
Bulgaria, Croatia, Czech Republic,
Denmark, Estonia, Finland,

France, Georgia, Germany, Greece,
Hungary, Italy, Latvia, Lithuania,
Luxembourg, Netherlands, Norway,
Poland, Romania, Moldova, Russia,
Serbia, Slovakia, Slovenia, Sweden,
Switzerland, Turkey, Ukraine, UK

Abies sp., A. sibirica,
A. sachalinensis, A. holophylla,

A. nephrolepis, A. nordmanniana,

A. alba, Larix sp., L. sibirica,

L. decidua, L. gmelinii, Picea sSp.,

P, ajanensis, P, koraiensis, P. abies,
P, obovata, P, orientalis, P. glehnii,
Pinus sp., P. sylvestris, P. sibirica,

P, koraiensis, P. cembra

Morocco, Tunisia,
Canada, USA —
quarantine pest;
South Africa,
Uruguay, Jordan,
OIRSA — A1l; Turkey -
A2; EU — protected
areas (Annex III)

L calligraphus
(Germar, 1824)*
six-spined engraver
beetle

Canada, Dominican Republic, Cuba,
Guatemala, Haiti, Honduras, Jamaica,
Mexico, Nicaragua, USA, Philippines

Pinus sp., P. ponderosa, P. strobus,

P, elliottii, P. taeda, P. echinata,
P, attenuata, P, flexilis,

P, caribaea, P. cubensis, P. kesiya,
P. maestrensis, P. massoniana,

P. merkusii, P. occidentalis,

P, oocarpa, P. patula, P. tropicalis

Morocco, Tunisia —
quarantine pest;
South Africa, Jordan,
Kazakhstan, Georgia,
Turkey, EAEU,

EPPO - Al

L grandicollis
(Eichhoff, 1868)*
five-spined bark
beetle

Bahamas, Canada, Cuba, Dominican
Republic, Honduras, Guatemala,
Jamaica, Mexico, Nicaragua, USA,
Australia

Pinus sp., P. radiata, P. echinata,
P, elliottii, P. palustris, P, taeda,
P, virginiana, P. caribaea,

P, cubensis, P, kesiya,

P. maestrensis, P. oocarpa,

P, tropicalis, P. pinaster

Morocco, Tunisia —
quarantine pest;
South Africa, Jordan,
Kazakhstan, Georgia,
Turkey, EAEU,

EPPO - Al;
EU-1I/A1

I pini (Say, 1826)*

Canada, Mexico, USA

Pinus sp., P. banksiana,

Morocco, Tunisia —

Oregon pine P, contorta, P, flexilis, P, jeffreyi,  quarantine pest;
engraver P, strobus, P. ponderosa, South Africa, Jordan,
P, resinosa, P, sylvestris Kazakhstan, Georgia,
Turkey, EAEU,
EPPO - Al
L plastographus Canada, USA Picea sitchensis, Pinus sp., Morocco, Tunisia —

(LeConte, 1868)*
California pine
engraver

P, contorta, P. muricata,
P, ponderosa, P. radiata

quarantine pest;
South Africa, Jordan,
Kazakhstan, Georgia,
Turkey, EAEU,

EPPO - Al
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Occurrence
Bark beetle species (countries)

Phytosanitary
Host plant status

Ips sp. =

- Brazil, Chile — A1

* — gpecies included in the list of quarantine pests of the EAEU countries; Al — quarantine pests absent
in the territory of the country; A2 — quarantine pests limitedly present in the territory of the country;
EAEU - Eurasian Economic Union; EPPO — European and Mediterranean Plant Protection Organization;
OIRSA (Organismo Internacional Regional de Sanidad Agropecuaria) — International Regional Organization of
Agricultural Health. The table contains data from the following sources: [3, 8, 10,11, 17,18, 19, 20, 21, 22, 23].

** Information concerning . cembrae Heer is given according to the publication [3], however, in our
opinion, information on the spreading of this species in Russia and other Asian countries requires
confirmation taking into account the current taxonomic status of this species in the genus Ips.

The spreading of Ips hauseri Reitter is given according to the EPPO data [11]. However, based on

academic papers, we think this species is probably widespread in Russia on the territory of Altai.
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AHHOTAIUA
B cTaThe peACcTaBIeHbl Pe3YJIbTATI U3YUYEHUS aTTPaK-
TUBHOCTU Pa3JIMUHbIX BAPUAHTOB CUHTETUUYECKOTO
TOJIOBOTO (hepPOMOHA KYKYyPY3HOI JIUCTBEHHOU COBKU
Spodoptera frugiperda. Pe3ynbTaThl UCIIBITAHUM, ITPO-
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1eH-1-oya (Z7-12Ac), anlerara Z11-rexkcamelies-1-omaa
(Z11-16Ac)) He yCTyIIaeT 3TAJIOHHBIM ITPOMBIIIIIEHHBIM
obpa3siiaM, IpeACTaBJIeHHbIM KUTAlCKOM CTOPOHOI.

Knrouesvte cnosa. KykypysHas JIMCTBEHHAS COBKa,
Spodoptera frugiperda, CUHTEe3, TI0JI0BO (hepOMOH, TI0JIe-
BBbI€ UCIIBITAHUS, JIOBYIIKU.
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ABSTRACT
The article provides the results of studying the attrac-
tiveness of different alternatives of the synthetic sex
pheromone of fall armyworm Spodoptera frugiperda. The
results of the tests conducted by the Chinese specia-
lists on the territory of the People’s Republic of China
(Guangzhou) on corn crops showed that the attractive-
ness of the mixture produced by FGBU “VNIIKR” ((Z)-9-
tetradecen-1-ol acetate (Z9-14Ac), (Z)-7-dodecen-1-ol
acetate (Z7-12Ac), (Z)-11-hexadecen-1-ol acetate (Z11-
16Ac)) is not inferior to the reference industrial sam-
ples provided by the Chinese side.

Keywords. Fall armyworm, Spodoptera frugiperda,
synthesis, sex pheromone, field trials, traps.
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BBEJEHUE

YKypy3Has JINCTBEHHAS COBKa
Spodoptera frugiperda (Smith, 1797)
SIBJISETCS KAapPaHTUHHBIM Bpenu-
TejieM, OTCYTCTBYIOIIUM Ha Tep-
putopuu  Poccutickoii =~ denepa-
unum (puc. 1). Bupm BKIIOUeH B EQWHBIN IIepeyveHb
KapaHTUHHBIX 00BbEKTOB EBPa3uiicKOTO 3KOHOMUYE-
CKOT0 COI03a, PeryiIupyeTcs nepeuHsaMu EBporeiickoi
u Cpenn3eMHOMOPCKOM OPraHM3aIuy 110 KapaHTUHY
u 3amuTe pactenui (EOK3P) u ctpan EBpocorosa. Bup,
UMeeT IIporcxoxaeHne u3 I0xxHot AMepuku [1, 2].

Ha ctapuu ryceHuisl (puc. 2) KyKypy3Has Ju-
CTBEHHAs COBKA MOJKET MPUUYNHATb 3HAUUTEJbHBIH
yiiep6 MHOTUM 3KOHOMUYECKU BaXXHBIM 3€PHOBEHIM,
OBOIIHBIM U TEXHUUYECKUM KYJbTypaM. [IoBpexieH-
HbI€ JIUCTbS GJIeAHEIOT, OyPEIoT M 3achIXaloT, a 3epHa
KyKYypy3bl B ITOYaTKaX, MJIOJbI TOMATOB, KOPOOOUKM
XJIOITYaTHMKA 3aTHMBaIOT. B CeBepHOU 1 I0XHOM AMe-
PYIKe BpPEeIUTEJb CUNTAETCSI S9KOHOMUYECKY BaXKHBIM
BPEIHBIM OPTaHU3MOM [IJI51 BO3/IeJIbIBa€MbIX KYJIbTYP,
TaKUX KaK KyKypy3a, puc, COPro 1 caxapHbIA TPOCT-
HUK [3]. B iepuop ¢ 1975 mo 1983 T. B 10r0-BOCTOUYHBIX
mraTax CIIA noTepsa CpeLHEr0L0BOT0 yPOXKasd COCTaB-
asiia 60 MutH goJapos CIIA. B rmocyienHee BpeMs COB-
Ka 6p11a paccMoTpeHa [1polOBOJILCTBEHHOM U CEJlb-
CKOX03sgicTBeHHOU opranmusaiuei OOH (PAO) kak
MIOTeHIIMAJIbHAS YI'PO3a [IJIs1 IPOU3BO/ICTBA IIPOIyKTOB
nuTanusa B Ahpuke, Asuu u Okeanuu [4].

B xauecTBe OJJHOTO U3 PeKOMEHJyeMbIX MeTO-
OB KOHTPOJISI YMCJIIEHHOCTHY BPEAUTEINS B OTKPBITOM
U 3aKPBITOM TPYHTE MOTYT GBITh PEKOMEHOBAHBI
(pepoMoOHHBIE JIOBYIIKU. [JaHHBIN METOJ, TT03BOJISIET
OINITUMU3UPOBATh IPUMEHEHNE XUMUYECKUX CPEICTB
3aIIVThI PACTEHUM IPU HU3KOM YMCIIeHHOCTH [5, 6].

OCHOBHO KOMIIOHEHT II0JIOBOTO (hepoMoHa Ky-
KyPYy3HOU JINCTBEHHOU COBKU Spodoptera frugiperda
UaeHTUGUIIMPOBAH KaK aleTar Z9-TeTpajelleH-
1-osa (Z9-14Ac) [7, 8, 9]. Takxe mJaHHBIN (PEepPOMOH
COILEPXKUT MUHOPHBIE KOMIIOHEHTBI, COCTaB U KO-
JIUYecTBa KOTOPBIX Pas3iMvaloTCs B 3aBUCUMOCTU

Puc. 1. Umaro kykypysHoit  Fig. 1. Fall armyworm
JINCTBEHHON COBKM imago

(¢hoTo Li Yuting) (photo by Li Yuting)

INTRODUCTION

all armyworm Spodoptera frugiperda (Smith,

1797) is a quarantine pest absent in the Rus-

sian Federation (Fig. 1). This species is in-

cluded in the Common List of Quarantine

Pests of the Eurasian Economic Union, is
regulated by the lists of the European and Mediter-
ranean Plant Protection Organization (EPPO) and
the EU countries. The species originates from South
America[1, 2].

At the stage of caterpillar (Fig. 2), fall armyworm
can cause great damage to economically important ce-
reals, vegetables and industrial crops. The damaged
leaves turn pale, brown and dry out, and corn kernels
on the cob, tomato fruits, cotton bolls rot. In North and
South America, the pest is considered an economically
important pest for cultivated crops such as corn, rice,
sorghum and sugar cane [3]. From 1975 to 1983 in the
southeastern United States, the average annual crop
loss was $ 60 million. Lately, fall armyworm has been
considered by the Food and Agriculture Organization
of the United Nations (FAO) as potential threat to food
production in Africa, Asia and Oceania [4].

One of the recommended methods of controlling
the pest’s population number in open and protected
ground are pheromone traps. This method allows you
to optimize the use of chemical plant protection pro-
ducts at a low number of pests [5, 6].

The main component of the sex pheromone of
Spodoptera frugiperda is identidied as (Z)9-tetrade-
cene-1-ol acetate (Z9-14Ac) [7, 8, 9]. Also, this phero-
mone contains minor components, the composition
and quantities of which differ depending on the geo-
graphical origin of the pest. Thus, in North and Cen-
tral America, minor components are (Z)7-dodecene-
1-ol acetate (Z7-12Ac) and (Z)11-hexadecene-1-o0l
acetate (Z11-16Ac) [7]. In the studies conducted by the
Brazilian scientists (South America) who studied elec-
troantennographic activity of the pheromone compo-
nents [10], (Z)9-tetradecene-1-ol acetate (Z9-14Ac),
(Z)7-dodecene-1-ol acetate (Z7-12Ac), as well as (E)7-
dodecene-1-ol acetate (E7-12Ac) showed biological
attractiveness, except for the main component, this be-
ing the first case of detecting such activity of (E)7-do-
decene-1-ol acetate (E7-12Ac). In Europe, the mixture
of the main component — (Z)9-tetradecene-1-ol acetate
(Z9-14Ac) — and the minor component — (Z)11-hexade-
cene-1-ol acetate (Z11-16Ac) is used to detect the pest
[11] (Fig. 3).

The specialists of the Pheromone Synthesis and
Application Department of All-Russian Plant Quaran-
tine Center developed synthesis schemes for all 4 com-
ponents of the sex pheromone of fall armyworm, and
besides, for the synthesis of the main component of
the mentioned pheromone, (Z)9-tetradecene-1-ol ace-
tate (Z9-14Ac), developed a scheme [12] involving the
substitute of tetrahydropyrany! protection for chlorine,
which allows replacing the cleaning of intermediates
with silica gel by simple vacuum distillation.
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OoT Teorpa@uUecKoro NPOUCXOXKAEHUS BPeqUTeNls.
Tak, B cTpaHax CeBepHOU u LleHTpaJibHOU AMepu-
KM MUHOPHBIMU KOMITOHEHTaMU SBJSIOTCS alleTaT
Z7-monetien-1-ogya (Z7-12Ac) u anetat Z11-rekca-
neneH-1-oma (Z11-16Ac) [7]. B ucciemoBanusix 6pa-
3UJIbCKUX yueHbIX (IOKHasg AMepuKa), 3y4yaBIInX
3JIEKTPOAHTEHHOrpahUIeCKy aKTMBHOCTb KOMIIO-
HeHTOB (pepomoHa [10], 6MOIOTUUECKYI0 AaTTPAKTUB-
HOCTb TIPOSIBUJIY, KPOME OCHOBHOTO KOMIIOHEHTA,
arerata Z9-terpazelieH-1-oma (Z9-14Ac), u amerar
Z7-ponmenieH-1-oma (Z7-12Ac), a Takxe arerar E7-
nonereH-1-oma (E7-12Ac), mIpuyeM 3TO MEPBBIN CIIy-
yall o6HapyXeHUs TaKOW aKTUBHOCTU y aleTaTa
E7-momenen-1-oma (E7-12Ac). B EBporie AJisT BBISB-
JIEHUSI TaHHOTO BPEeIUTENsI UCIIOJIb3YIOT CMECh OC-
HOBHOTI'O KOMIIOHEHTA — alleTaTa Z9-TeTpajeneH-1-
oja (Z9-14Ac) ¥ MUHOPHOTO KOMIIOHEHTA — alleTaTa
Z11-rekcamelieH-1-oma (Z11-16Ac) [11] (puc. 3).

B oTmesne cuHTe3a U IpuMeHeHUsT (epPOMOHOB
Bcepoccuiickoro 1eHTpa KapaHTUHA PAaCTEeHU Y ObLIN
paspaboTaHbl CXEMbI CUHTE3a BCEX 4 KOMIIOHEHTOB
moJioBoro hepoMoHa KyKypPy3HOU JIUCTBEHHON COBKY,
IpUYeM JJIs CUHTe3a rJIaBHOT0 KOMITOHEHTA YKa3aH-
HOrO (hepoMOHa, aleTaTa Z9-
TeTpameleH-1-oma (Z9-14Ac),
6bL1a paspaboTraHa cxema [12],
BKJIIOYAOIAs 3aMeHy TeTpa-
TUAPOIMPaHUIbHON 3aIIUThI Ha
XJIOP, YTO ITO3BOJISIET 3aMEHUTD
OYMCTKY MPOMEXYTOUHBIX CO-
eIVHEeHUN KOJIOHOYHOM XpoMa-
Torpaduel Ha CUIMKarese mpo-
CTOI TIeperoHKOU B BaKyyMe.

llenb wucciaemoBaHUI -—
orpezneeHre aTTPaKTUBHOCTH
COCTAaBOB CHMHTE3WPOBAHHBIX
B ®I'BY «BHUMKP» KOMIIOHEH-
TOB IT0JIOBOTO (hepoOMOHA KYKY-
PY3HOU JIUCTBEHHOM COBKU.

MATEPUAJIBI

N METO/IbI
B ompiTax ucrnoab3oBaau 4 Ba-
puanTa (I-1V) pasJuYHBIX CO-

The aim of the research is to identify the composi-
tion attractiveness of the components of the fall army-
worm sex pheromones synthesized at FGBU “VNIIKR”.

MATERIALS AND METHODS

4 options (I-1V) of different ratios of pheromone com-
ponents synthesized by the specialists of All-Russian
Plant Quarantine Center, in 3 replications, were used.
The composition of the tested options is presented
in the table. The reference options were represented
by dispensers with synthetic pheromone produced
by Beijing Pherobio Technology Co., Ltd — 1 option in
3 replications, and dispensers with synthetic phero-
mone produced by Shenzhen Bioglobal Agricultural
Science Co., Ltd. “Bioglobal” — 1 option in 3 replica-
tions. The compositions of the options which serve as
the reference ones, were not indicated by the Chinese
manufacturers.

A synthetic pheromone mixture was applied to
bromobutyl rubber dispensers made in China (a rub-
ber stopper 9 mm high and 12 mm in diameter; ma-
terial composition: water — 0.8%, ash residual — 47%,
ammonium — 0.0002%, zinc — 0.0003%) (Fig. 4). The

! h’r

OTHOILIEHU KOMIIOHEHTOB (e-  Puc. 2. lyceHnua KyKypysHoii niucTeeHHol  Fig. 2. Fall armyworm caterpillar

pOMOHA, CUHTE3UPOBAHHOTO coBkM (hoTo Li Yuting)

/\/\:/\/\/\/\/Om/

o Z79-14Ac

N\:/\/\/\/\/\/OY

o Z11-16Ac

(photo by Li Yuting)

o]

AN N NGO AN

o Z7-12Ac

]

NN NN NI

o ET7-12Ac

Puc. 3. CTpyKkTypHble hopMynbl U KpaTkoe HasBaHue  Fig. 3. Structural formulas and the short name

KOMMOHEHTOB MOMI0BOro hepoMOHa KYKYpPY3HOii
NIUCTBEHHOI coBKU Spodoptera frugiperda [7, 8]

of the components of the sex pheromone
of fall armyworm Spodoptera frugiperda [7, 8]
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Tab6auia

BapuaHTbI CHHTETUY€ECKOI'0 II0JIOBOT'0
thepoMoHa KYKYpPYy3HOM JIUCTBEHHOM
COBKH Spodoptera frugiperda,
HcnbITaHHbIE B 2020 1.

CocTaB (hepoMoHa

Z9-14Ac, Z7-12Ac, E7-12Ac, Z11-16Ac,

BapuaHT Mr mMr Mr Mr
I 3 0,03 - -
II 3 0,03 0,03 -
I 3 0,03 0,03 0,6
v 3 0,03 = 0,6

CHEeIUAJIMCTaMU BO BCepOCCUICKOM IeHTPe KapaH-
THHA pacTeHui, B 3-KpaTHOU MOBTOpHOCTH. COCTaB
KUCIBbITAHHBIX BAPWAHTOB IIPEJCTAaBJEeH B TabJauIle.
B KauecTBe 3TaJIOHHBIX BAPUAHTOB IPUMEHSIJIN JIVC-
IIeHCePhI ¢ CUHTETUYECKUM (epPOMOHOM IIPOU3BOI-
ctBa KoMnauuu 000 «IIeKMHCKass KOMIOaHUSA 610-
TexHosorui «depobuo» — 1 BapuaHT B 3-KpaTHOU
IIOBTOPHOCTH, U AUCIEHCEPHl C CUHTETUUYECKUM
(pepomonoM npousBogcTBa KommaHuu 000 «IIsHb-
WKIHBCKASA KOMIIAHUSA TEXHOJOTUM 6MOJIOTUYECKO-
r'o CeabCKOro xo3saiicTBa «buoriaoban» — 1 BapuaHT
B 3-KpaTHOY MOBTOPHOCTY. COCTaBbI BAPUAHTOB, KO-
TOPbIE SIBJISIOTCS STaJIOHAMU, KUTAWCKIE TTPOU3BOIH-
TeJIW He yKasaJlu.

CuHTeTndeckass (epoMOHHAs cMechb Obljia Ha-
HeceHa Ha JUCIIeHCEPHI U3 6POMOyTUIKAydyKa TIPO-
usBogcTBa KHP (pesuHoBas mMpo6Ka BBICOTOM 9 MM
u guaMeTpoM 12 MM; cofepkaHue MaTepuaa: Boga —
0,8%, 301bHBIN OCTAaTOK — 47%, amMoHui — 0,0002%,
uHK — 0,0003%) (puc. 4). lucneHcepsl ¢ hepoMoOHaAMU
JIO TIPUMEHEH S XPaHUJIN B JJaB0PaTOPHOM XOJIOIUITh-
HUKE B 3alTasTHHBIX Oy()JIEHOBBIX TTAKETAX ITPU TEMIIE-
partype —18 °C.

JlJ1s1 TIOJIEBBIX MCIIBITAHUK BCEX BAPUAHTOB CUH-
TETUYECKOU CMeCH ObLIY MPEIJIOKEHbBI OJHOTUITHbIE
TJIACTUKOBBIE HAKOMTUTENbHBIE JIOBYIIKY KUTACKOTO
ITPOUM3BOCTBA JIJIsI OTJIOBA YeIlllyeKPhLIbIX, IIPEICTAaB-
Jndmwure cobolt mpo3padHbie eMKOCTU 06beMOM 2 1,
HaKPBIThIE BOPOHKOH 1 HEIIPO3PAUYHOI KPHIIIEH; MeX-
Iy KPBIIIEH ¥ BOPOHKOYW UMEeTCsT MECTO JIJISI pas3Mele-
HUS JUcIleHcepa ¢ hepoMoHoM (puc. 5).

JucmeHcep pasMeniaay B JIOBYIIKE B IEHb €€ BbI-
BemmBaHus. HoMmep BapuanTa cMecu (c I o IV) u Ho-
Mep JIoByIIKY (c 1-i1 110 4-10) HAHOCUJIY Ha KOPIIYC JIO-
BYIIKY HECMBbIBAEMBIM MapKePOM.

OneIT IpPOBeJeH crenuasucrtamMmu Kurtaga B co-
OTBETCTBUU C COTJIANIEHWEM O HAYYHOM COTPYAHU-
yecTBe (MeMOpPaHAYM O B3aUMOIOHMMAHUU U CO-
TPYOHUYECTBE MEXIY BCEPOCCUUCKUM IEHTPOM
kapaHTrHa pactenuii (PI'BY «BHUMKP») u HaydHOU
rOCyZapCTBEHHO-YACTHON KOMITaHUEN «X3UITyHII3SH-
cKas ceJIbCKoXo3gicTBeHHada TexHoaorusa Gulido Co.,
Ltd»; moroBop o coTpynHudecTBe oT 28.06.2019) Ha
Tepputopum Kuratickoit HapogHo# Pecriybsuku (T.
I'yaHwkoy) ¢ 8 1o 16 nioHs 2020 T.

JIOByHIIKM CO BCeMM BapuaHTaMu (HEPOMOH-
HOII CMeCH BBIBEIIMBAJIM OJHOBPEMEHHO (B 1 IeHb)

Table

Options of the synthetic

sex pheromone of fall

armyworm Spodoptera frugiperda,
tested in 2020

Pheromone composition

Z9-14Ac, Z7-12Ac, E7-12Ac, Z11-16Ac,

Option mg mg mg mg
I 3 0.03 - -
II 3 0.03 0.03 =
II1 3 0.03 0.03 0.6
v 3 0.03 = 0.6

dispensers with pheromones were stored before use in
alaboratory refrigerator in sealed paper-foll-polyethy-
lene bags at a temperature of —18 °C.

For field testing of all the synthetic mixture op-
tions, same-type plastic storage traps of the Chinese
production for trapping Lepidoptera have been pro-
posed, which are transparent containers with a volume
of 2 liters, covered with a funnel and an opaque roof;
there is a place for placing a pheromone dispenser be-
tween the roof and the funnel (Fig. 5).

The dispenser was placed in the trap the day it was
hung. Mixture option number (from I to IV) and the trap
number (from I to IV) were applied to the body of the
trap with a permanent marker.

The experiment was carried out by Chinese spe-
cialists in accordance with an agreement on scienti-
fic cooperation (Memorandum of Mutual Understan-
ding and Cooperation between the All-Russian Plant
Quarantine Center (FGBU “VNIIKR”) and the scienti-
fic public-private company Heilongjiang Agricul-
tural Technology Gulido Co., Ltd”; agreement on co-
operation as of 28.06.2019) on the territory of the
People’s Republic of China (Guangzhou) from 8 to
16 June 2020.

Traps with all the options of the pheromone mix-
ture were hung out simultaneously (on the same day) at
the beginning of the pest flight on corn crops on stakes
or on related vegetation at a height of 1.0-1.5 m and at
a distance of 15 m from each other. The number of in-
sects involved in the traps was counted every day from
the moment the traps were placed.

Statistical data processing was carried out in
the software PAST (Paleontological Statistics) using
one-factor nonparametric analysis (ANOVA, Krus-
kall-Wallis test). Pairwise differences between the vari-
ants of the experiment were assessed by Mann-Whit-
ney test and were considered statistically significant at
p<0,05.

RESULTS AND DISCUSSION

The traps were hung on corn crops in the flowering
phase along the perimeter of a 5-hectare field. Insects
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B [IepUOJ, HavaJia JIETa BPeLUTEJIA Ha ITI0CEBAX KyJIbTy-
PBI KyKyPYy3bl Ha KOJIbSIX WJIU Ha COITYTCTBYIOIIEN pac-
TUTeJbHOCTHU Ha BbIcOoTe 1,0-1,5 M 1 Ha pacCcTOAHUU
Ipyr oT gpyra B 15 M. YueT KoJiM4yecTBa [IPUBJIEYEH-
HBIX B JIOBYIIKY HACEKOMBIX ITPOBOA VI KaXKIbIN IeHb
C MOMEHTA pa3MelleHud JOBYLIEK.

CraTucTrU4uecKy 06paboTKy JaHHBIX TTPOBOAUIIN
B nporpamme PAST (Paleontological Statistics) ¢ uc-
oJIb30BaHUEM ONHO(MAKTOPHOTO HellapaMeTpuue-
ckoro ananusa (ANOVA, kputepuii Kpackea — Yosuiu-
ca). [TomapHble pa3Inyuus MEXY BApUaHTaMU OIIbITa
OLLEHUBAJIU 110 KPUTEepUI0 MaHHa — YUTHU U CUUTAIIN
CTaTUCTUYECKU 3HaUUMbIMU 11pu p < 0,05.

PE3VJIBTATBI U OBCYXKIEHHNE

JIOBYIIKY GBLIY BBIBEIIEHBI HA ITOCEBAX KYJIBTYPHI KYy-
Kypy3bl B (hase BETEHUS 10 TIEPUMETPY IT0JIS IIJI0IIa-
IbI0 5 ra. YueT HAaCEKOMBIX IIPOBOJUIIY €XELHEBHO.
Wnentudukaiysa 6abouek, MONMaHHbBIX 3a 9-THEBHBIN
TIEPUOZ, TPOBOAUIACH KUTAUCKUMY CIIEITUAINCTAMU.

[Ipu o6paboTke JaHHBIX MeXAY BapuaHTaMu
HeT cyllecTBeHHOU pasHulb! (Kpackesna — Yonuca,
p=0,1223).

Kak BupHO u3 rpaduka Ha pucyHkKe 6, cpef-
Hee KOJWYECTBO OTJIOBJIEHHBIX B JIOBYIIKY CaM-
OB KYKYPY3HOUW JMCTBEHHOU COBKU OBIJIO 3a-
MeTHO 6oJibllle B BapuaHTe IV ¢ 3-KOMIIOHEHTHOM
CMEeChI0, COCTOSIIEN 3 3 Mr alieTaTa Z9-TeTpaeleH-1-
oyia (Z9-14Ac), 0,03 Mr armerara Z7-mogeleH-1-oJa
(Z7-12Ac) u 0,6 Mr anetaTta Z11-rexcazmelieH-1-oaa
(Z11-16Ac), co cpeIHUM OTJIOBOM 7,67 3K3eMILIIpa
Ha JOByHIKy. CTaTUCTUYECKU 3HAUMMAas pa3HUlla He

Puc. 4. OucneHcepbl n3

Fig. 4. Bromobutyl
6poMbyTUnbHOrO Kayuyka rubber dispensers
B npouecce umnperHauum  in the impregnation process

(choTto H.U. Kynakogoit) (photo by N.I. Kulakova)

were counted daily. The moth identification caught
over a 9-day period was carried out by the Chinese spe-
cialists.

When processing data, there is no significant
difference between the options (Kruskall-Wallis,
p=0,1223).

According to the graph in Figure 6, the average
number of fall armyworm males trapped was much
more in the option IV with the 3-component mixture,
made up of 3 mg (Z)9-tetradecene-1-ol acetate (Z9-
14Ac), 0.03 mg (Z)7-dodecene-1-ol acetate (Z7-12Ac)
and 0.6 mg (Z)11-hexadecene-1-ol acetate (Z11-16Ac),
with an average catch of 7.67 specimens per trap. No
statistically significant difference was found between
the option IV (produced by FGBU “VNIIKR”) and the
options V, VI (submitted by the Chinese side) (Mann-
Whitney, p = 0,8248).

The 4-component mixture III made up of 3 mg
(Z)9-tetradecene-1-ol acetate (Z9-14Ac), 0.03 mg
(Z)7-dodecene-1-o0l acetate (Z7-12Ac), 0.03 mg (E)7-
dodecene-1-ol acetate (E7-12Ac), 0.6 mg (Z)11-hexa-
decene-1-ol acetate (Z11-16Ac), by the level of catch-
ing insects, where the average catch in the trap was 2.0
specimens, did not differ statistically from the option
IIwith the 3-component mixture of 3 mg (Z)9-tetrade-
cene-1-ol acetate (Z9-14Ac), 0.03 mg (Z)7-dodecene-
1-ol acetate (Z7-12Ac) and 0.03 mg (E)7-dodecene-
1-ol acetate (E7-12Ac) (Mann-Whitney, p = 0,1) and
the option I with a 2-component mixture of 3 mg
(Z)9-tetradecene-1-ol acetate (Z9-14Ac), 0.03 mg
(Z)7-dodecene-1-ol acetate (Z7-12Ac) (Mann-Whit-
ney, p = 0,8137).

Puc. 5. NMnactukoBas Fig. 5. Plastic
HaKonuTenbHas noByllKa B pabouem  storage trap in
cocTosiHuM ((hoTO KOMNaHUU the field (photo
000 «[MeKknHcKas KoMnaHusa by Beijing Pherobio
6uotexHonoruin «Pepobno») Technology Co., Ltd)
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ObLiIa BhIsIBJIeHA MeX Ly [V BapuauToM (IIpo-

u3BoACTBO ®I'BY «BHUUKP») 1 V, VI BapuaH- - -

TaMu (IpeCcTaBIeHbl KUTAWCKOM CTOPOHOI) = g e 767

(Mauna — YutHu, p = 0,8248). % % e 7,00 - 7,00
YeTbIpeXKOMIOHEHTHas cmech III, | §& "%

cocrtosimass u3 3 Mr aleTara Z9-TeTpa- E 5%“ 8,00

neneH-1-osa (Z9-14Ac), 0,03 Mr amerara E 2g 50

Z7-pomenen-1-oma (Z27-12Ac), 0,03 Mr anme- | 5§83 a0

tata E7-gomenen-1-ona (E7-12Ac), 0,6 Mr E - 30 267 L

amerara Z11-rekcaneneH-1-oma (Z11-16Ac), R 200 167 z00

110 YPOBHIO OTJIOBA HACEKOMBIX, T CPESHUN &,E il I

OTJIOB B JIOBYIIKY GbLJI paBeH 2,0 9K3eMILISApa, g i

CTATHUCTUYECKY He OTIIMYAJIMCh OT BapUaHTa W : i e e v W

I ¢ 3-KOMIIOHEHTHOM CMechIo C 3 MT alleTa-

Ta Z9-teTpajierieH-1-oma (29-14Ac), 0,03 Mr Puc. 6. CpepHee KOnMYecTBo Fig. 6. Average number

ameraTra Z7-mofieneH-1-oma (27-12Ac)  yacekoMbix, 0TNOBAEHHBIX of insects caught in a trap

u 0,03 mr anerara E7-gonenen-1-oma (E7- B nosywky 3a Bech nepuop yueta,  for the entire counting period,

12Ac) (ManHa — YutHY, p=0,1) M OT BapyaHTa Ha nocesax Kykypysbl, KHP, 2020 .  in corn crops, China, 2020

I ¢ 2-KOMIIOHEHTHOM CMeChI0 ¢ 3 MI alleTaTa
Z9-terpagenieH-1-oma (Z9-14Ac), 0,03 Mr

arieraTa Z7-poneriet-1-omna (Z7-12Ac) (MaHHa — YUTHH,
p=0,8137).

3AKJ/IIOYEHUE

[IpoBe/ieHHbIE TI0JIEBble UCIIBITAHUS 4 BapUaHTOB
CUHTETHUYECKON cMeCcU KOMITOHEHTOB II0JIOBOTO (e-
pomoHa npoussoncTsa PI'BY «BHUUKP» niig oTiiosa
KYKypy3HOU JIMCTBEHHOU COBKU Spodoptera frugiperda
II0Ka3aJju, 4YTo CMeCh alleTaTa Z9-TeTpazelneH-1-osia
(Z9-14Ac), amerata Z7-momerieH-1-ogya (Z7-12Ac)
u aneraTta Z11-rekcamelies-1-oma (Z11-16Ac) 1o at-
TPAKTUBHOCTM He YCTyIlaeT 3TAJOHHBIM o6pasiam,
TIpeCTaBIeHHBIM KUTAaNCKOM CTOPOHOM.
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CONCLUSION

The conducted field trials of the 4 options of the syn-
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AHHOTALINA
[IpexncTaBiieHO MCCIENOBaHMEe BHeIIHel MOpPdoJio-
Ty JUYMHOK II Bo3pacTa WHAOKUTANCKOrO IIBETOY-
Horo Tpurca Scirtothrips dorsalis Hood (Thysanoptera,
Thripidae). B pe3ysibTraTe IPOBEIEHHOT0 UCCIEOBAHMS
JIMYMHOK, COGPAaHHBIX C TTI0CaIOYHOTO MaTeprasia GoTu-
HUU U3 I/ITaJII/II/I, a TaKXXe N3yUYeHUA JINTePaTyPHbIX JaH-
HBIX TIOATBEPXKIeHa BO3MOXHOCTb UAeHTU(MUKAIIUYT
BU/[Ia HA CTQAVU IMUYUHKU. BeIZlesIeHbI OCHOBHBIE MOD-
(osrormueckue xapakKTePUCTUKY BUJIA U TIPEICTaBIIEHbI
(oTorpacduy OCHOBHBIX AUATHOCTUUYECKUX ITPU3HAKOB.

[ToMUMO IPU3HAKOB, YKa3aHHBIX B IVaTHOCTUUE-
ckoM kJitoue dupbepreHa ¢ COaBTOpaMU, ObLIIU BbISIB-
JIEHBI U IpyTre MOP(hOJIOTUYeCKre 0COOEHHOCTY BUTIA,
TaKye KakK KOJIOKOJIOBUIHbBIE CEHCUJIIJIBI Ha X TepruTe
OpIOIIKAa U BOPOHKOBUAHBIE METUHKY Ha Il uleHUKe
ycuKoB. OmHAKO, 3T NaHHbIEe TPEBYIOT MOMOJHEHUS
¥ YTOUHEHUS, [IOCKOJIbKY 6€3 HaJIM4YUs JOCTaTOYHOTO
KOJINUeCTBa CPaBHUTEJIbHOTO MaTepraia HEBO3MOXHO
OLIEHUTbH, HACKOJIBKO 3TU IPU3HAKY U3MEHSIIOTCS BHY-
TPU BUJla U poza.

Knrouesvie cnosa. UHIOKUTANCKUN 1IBETOUHBIN
TpuIic, Scirtothrips dorsalis, uneHTUGUKAIUSI, TINUNH-
ku Il Bo3pacra.

Bnazodaprocmes. ABTOPBI BhIpaXkaloT 6aromap-
HocTh [. ®upbepreny (G. Vierbergen, Wageningen,
the Netherlands) u M. Ynutike (M. Ulitzka, Offenburg,
Germany) 3a KOHCYJIbTaIlMOHHYIO ITOMOIILb ITPY IO T0-
TOBKe ITyOJIUKaIUN.

Jna koppecnondenyuu. Poxxuaa BukTopus VBa-
HOBHA, BEIyIIUY GUOJIOT OTHeja UCCaeloBaHUM I101-
KapaHTUHHBIX MaTepuajioB PI'BY «KanvHuHrpasckas
MBJI», 236010, Poccus, 1. Kanuuuuarpaz, mp. [Tobemsl,
55, e-mail: rozhinav@yandex.ru.
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ABSTRACT
The study of external morphology of the second-instar
larvae of chilli thrips Scirtothrips dorsalis Hood (Thysa-
noptera, Thripidae) is presented. As a result of the study
of the larvae collected from photinia plants for planting
from Italy, as well as the study of research papers, the
possibility of identification at the larval stage has been
confirmed. The main morphological characteristics of
the species have been identified and photographs of the
main diagnostic characteristics are presented.

In addition to the characteristics indicated in the
diagnostic key of Vierbergen et al., other morphological
peculiarities of the species have been identified, such
as campaniform sensilla on the X abdomen tergite and
sense cones on the II segment of antennae. However,
these data require completion and clarification, be-
cause without sufficient amount of comparative mate-
rial, it is impossible to assess how much these charac-
teristics change within a species and a genus.

Key words. Chilli thrips, Scirtothrips dorsalis, iden-
tification, second instar larvae.
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BBEJEHUE

pencraBuTenu orpgaza baxpom-

YaTOKpbLIble, wiau Tpunckl (Thy-

sanoptera), SBJSIOTCS OLHUMU

U3 YaCTO BBIIBJISIEMBIX OOBEKTOB

B TIOJKAPAaHTUHHON MPOLYKIIUU.
B enuHbBIN KapaHTUHHBIN ITepedyeHb EASC BKIIIOUEHBI
11 BUZOB 3TOTO OTPALA, CPeLU KOTOPBIX 2 OTHOCATCH
K popy Scirtothrips.

HeomHokpaTHOe BhIgBIeHUe Scirtothrips dorsalis
Hood, 1919 B umciie BpeIHbIX OPTaHU3MOB, TIePEXBa-
YeHHBIX Ha TpaHulle ¢ EBPOCO030M (B UI0JIE U CEHTSI-
6pe 2020 r.) [1], o6HaApy>XeHMEe 3TOT0 BUJIA B ITAPTUU
caxxeH11eB GOTUHUY U3 VTaIuy, IOCTYIIUBIINX B MOP-
ckoii mopT I. Coun B ceHTs16pe 2020 T., a Tak)Ke coobIe-
HYE O BBISIBJIEHUU 3TOTO BPEIUTEJISI B OTKPBITOM I'PYH-
Te Ha TeppuTopuu KpacHomapckoro kpas B I. Coun [2]
006yCJIOBJIMBAIOT ITOBBIIIEHHBIN UHTEPEC K 3TOMY BULLY.
BricTpas u TouHasa ugeHTUGUKAIMI 06beKTa UCce-
JIOBaHUS SIBJISIETCS IEPBOCTEIEHHON B BOIIpOCE Opra-
HU3a1UM paboThl KAPAHTUHHBIX JJa60PaTOPNiL, U B OT-
HOIIEHWY UAEHTU(MOUKALIMY TPUTICOB Ha CETOIHANTHUN
JleHb OCHOBHBIMU METOLAMU YCTaHOBJIEHUS BUJOBOM
TIPUHAJIJIEKHOCTU SABJISAIOTCSI Mopdosiornueckue. He-
COMHEHHBbIE TTPENMYIIECTBA JAHHBIX METO/IOB, C OJHOM
CTOPOHBI, — CKOPOCTBb IPOBEEHUS HCCIIeN0BaHUN,
a c Apyrol — UX HEBBICOKASI CTOUMOCTD. PazpaboTaH-
HbIE AVATHOCTUYECKUE KJIFOUU MTO3BOJISIOT JOCTOBED-
HO OTIpeZesisiTh TPUIICOB Ha UMarvHajJlbHOU CTaguuU
pa3BUTHUS, IPUTOM KaK caMOK, TaK U caMmI1loB. OJlHaKO
B IIOCTyTIAKONIeN TPOAYKIIUU BPeIUTEb HE BCETHA
BCTpeYaeTcs Ha CTaIuU UMaro.

B ciiyuae o6HapyKeHUS XKUBbIX JIMUNHOK B J1ab0-
paTopUsAX 06BIYHO UCITIOIb3YeTCS GUOJIOTUYECKUN Me-
TOJI, 3aKJII0UAINUICS B JOpalliBAaHUY HACEKOMOT'O JI0
B3pociiol craguu. B Pemenuu Koservuu EBpasuiickoit
SKOHOMHUYeCcKou komuccuu N2 41 ot 10.05.2016 «0O6
yTBepxIeHuY ITopsaaka 1abopaTopHOro o6ecrieueHus
KapaHTUHHBIX QUTOCAHUTAPHBIX MEP» C U3MEHEHU-
amu Ha 09.06.2020' ykazaHo, UTO 06HAPYKUBAEMYIO
JINYMHKY BO3MOKHO J0PAIIUBaTh A0 UAeHTUdUIupye-
Moii cTaguu B TeueHue 30 cyTOK. [l uieHTUu(UKaum
BO3MOYKHO HCII0JIb30BATh MOJIEKYJISIPHbBIE METOIBI, YTO
TaK)XXe YBeJIMUMBaAeT BPEMS IIPOBEJEHUS UCCIIel0oBa-
Hus. CoBpeMeHHbIe PaboThI 110 U3yUeHNI0 MOP(HOJIOTH-
YeCcKUX CTPYKTYp mpejcTaBuTeliedt orp. Thysanoptera
TI03BOJISAIOT JOCTOBEPHO ONPEENATh HEKOTOPhIE BU/IBI
TPUIICOB Ha CTaAuM JUUUHKY Il Bo3pacTa [3, 4]. Llenbio
HACTOSIIEr0 UCCJIEIOBAHUS SIBJISETCSI U3yYeHUe OC-
HOBHBIX UaTHOCTUYECKUX XapAKTEPUCTUK JINUYUHKU
11 Bo3pacrta S. dorsalis.

MATEPUAJIBI U METO/IbI

MaTtepuajoM nAJisi paGoThl MOCHYXUIU JIUUYUHKU
S. dorsalis ¢ TocamouHoro Matepuana ¢porunuu (Mra-
Jus). MUKpoTipenapaTsl JUUNHOK ObIJIM IIPUTOTOB-
JIEHBI II0 CTaHZAPTHBIM METOLWKAM B KUIKOCTU
Xotiepa [3]. [IpenapaTsl U3y4YaJIUCh C ITOMOIILBI0 MU-
Kpockoria Zeiss Axio Scope Al c yBenuueHueM ot 100

1 PewweHune Konnerun EBpasninckoin 3SKOHOMUYECKON KOMUCCUM
oT 09.06.2020 N2 75 «O BHeceHUn namMeHeHun B Mopagok
nabopatopHoro obecrneyeHst KapaHTUHHbIX PUTOCAHUTAPHBIX
Mep».

INTRODUCTION

he representatives of thrips (Thysanop-

tera) are one of the most frequently detect-

ed pests in regulated articles. The Common

List of Quarantine Pests of the EAEU in-

cludes 11 species of this order, 2 of them be-
longing to the genus Scirtothrips.

A recurrent detection of Scirtothrips dorsalis Hood,
1919 among the pests at the border with the European
Union (in July and September 2020) [1], the detection
of this species in a batch of photinia seedlings from Ita-
ly delivered to the seaport of Sochi in September 2020,
as well as the notification of the detection of this pest in
the open field on the territory of Krasnodar Krai in the
city of Sochi [2] account for increased interest in this
species. Fast and precise identification of the research
object is a key factor in work organization of quarantine
laboratories, and as for thrips identification, today the
main species identification methods are morphologi-
cal ones. The undoubted advantages of these methods,
on the one hand, are the speed of research, and on the
other, their low cost. The developed diagnostic keys al-
low to reliably identify thrips at the imaginal stage of
development, both females and males. However, the
pest is not always found at the imago stage in impor-
ted products.

In case detecting live larvae in laboratories,
a biological method is usually used, which involves
rearing the insect to imago stage. According to the
Decision of the Board of the Eurasian Economic Com-
mission No. 41 dated 05/10/2016 “On the approval of
the Procedure for laboratory provision of quarantine

Puc. 1. Scirtothrips dorsalis, Fig. 1. Scirtothrips
BHELUHWIA BUL, TUYUHKU dorsalis, a second instar
II Bo3pacTa, yBenuueHue larva, magnification 100x
B 100 pas (poto B.W. PoxkuHoi)  (photo by V.I. Rozhina)
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Puc. 2. Scirtothrips Fig. 2. Scirtothrips
dorsalis, nuunHka I1I dorsalis, second
BO3pacTa, YCUK, BblgeneHbl instar larva, antennae,
weTuHku IT uneHnka setae of the second
yCUKa, BOPOHKOBUAHbIE antennal segment,

Ha BepLuMHe, funnelform at the apex,
yBenuyeHue B 400 pa3 magpnification 400x
(choTo B.WN. PoxkunHow) (photo by V.I. Rozhina)

Io 1000 pas u crepeomukpockona Olympus SZX 16
c yBeJimueHueM oT 7 1o 115 pas, poTorpaduu BITION-
HEHBI ITPY ITOMOIIY KaMephl Zeiss Axiocam 506 color.
ViccnenoBaHue MOPGOJIOTUY JUUYUHOK IIPOBOLUIIOCH
npu yBeandeHuu B 400 unu 1000 pas c uMMepcue,
IIPY aHAJIN3€e CJIA60KOHTPACTHBIX IUYNHOK UCII0JIB30-
BaJica pa3oBbIM KOHTpPACT. [IpuMeHeHue guddepen-
1I1aJbHO-UHTEeP(EPEHIIMOHHOTO KOHTPAaCTa TakKxXe
PeKOMeHIyeTCs TIPU ITPOBEeAEeHNUY MOJ00HBIX UCCIIe-
JOBaHUM.

[Tpu uneHTU(OUKAIIUY UCTIOJIb30BAJINCH KJIIOUMN,
ommcaHHbIe B pabore ®upbepreHa c coaBTopamu [3].

XeToTakcud 1EeTUHOK JIMUNHKY [IPUBEJIEHA B CO-
OTBETCTBUU C CUCTEMOMH, ITPeACcTaBJIeHHOM B paboTax
Cnetiepa u [Tapa [5], XemuHra [6], c HOMEHKJIATYPHBIMU

phytosanitary measures” with the amendments as of
09.06.2020%, the detected larva can be grown to an
identifiable stage within 30 days. Molecular methods
for identification can be used, which also increases
the time of the study. Modern works on the study of
the morphological structures of Thysanoptera order
representatives allow to reliably identify some thrips
species at the larval stage of the second instar [3, 4].
The purpose of this research is to study the main di-
agnostic characteristics of S. dorsalis larvae of the se-
cond instar.

MATERIALS AND METHODS

The material for the research is S. dorsalis larvae from
photinia plants for planting (Italy). Larvae slides were
prepared following standard methods in Hoyer’s
mounting medium [3]. The slides were studied under
the Zeiss Axio Scope A1 microscope with magnification
100-1000x and Olympus SZX 16 stereomicroscope
with magnification 7-115%, photographs were taken
with the camera Zeiss Axiocam 506 color. The study of
the morphology of the larvae was carried out at a mag-
nification 400-1000x with immersion, when analyz-
ing low-contrast larvae, phase contrast was used. Using
differential interference contrast (DIC) is also recom-
mended when conducting such research.

The identification was based on the keys accord-
ing to Vierbergen et al. [3].

Chaetotaxy of larval setae is given in accordance
with the system presented in the works by Speyer and
Parr [5], Heming [6], with nomenclature changes pro-
posed by Vierbergen: reference letters of the setae on
the larvae body on the dorsal surface — D, and on the
ventral — V [3].

RESULTS

Order THYSANOPTERA

Suborder TEREBRANTIA

Fam. THRIPIDAE

Genus SCIRTOTHRIPS

Second instar larva.

On the dorsal surface of the head and pronotum
there are funnelform, widened at the apex setae, usu-
ally no more than 4-5 pairs. Setae on the head and ster-
num are less than 30 um long. IV-VII tergites of the
abdomen are covered with microtrichia, which often
look like punctures when magnified 200-400 times.
Setae D3 on VI-VIII tergites of the abdomen are simple
pointed. No spiracles on II tergite of the abdomen, on
VIII tergite spiracles are poorly developed or absent.
No sense cones on VIII and IX tergites of the abdo-
men [7, 3].

Scirtothrips dorsalis Hood, 1919

Second instar larva.

The larva is light, with orange hypodermal pig-
ment. Antennae and legs are light gray (Fig. 1).

Antennae 7-segmented, the length of the V seg-
ment is less than half the length of the IV segment, on

1 Decision of the Board of the Eurasian Economic Commission
No. 41 dated 05/10/2016 “On the approval of the Procedure
for laboratory provision of quarantine phytosanitary measures”.
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U3MEHEHUSIMHU, TIPEIJI0KEHHbI-
Mu B pabore ®upbepreHa: 6yk-
BEHHOe 0603HaUYeHUeE METUHOK
Ha TeJie TUYMHOK Ha JOPCab-
HOU MoBepXHOCTU — D, a Ha BEH-
TpasbHOM — V [3].

PE3YJIBTATDBI

Otpsap, THYSANOPTERA

[MTomoTrpsim TEREBRANTIA

Cem. THRIPIDAE

Pon SCIRTOTHRIPS

Jlnumuka II Bo3pacra.

Ha mopcaibHOM TTOBEPXHO-
CTU TOJIOBBI U TepefHeCTUHKYU
UMEIOTCS BOPOHKOBUIHBIE, pac-
IIVPEHHbIE HA BEPUIVHE LeTUH-
K4, 06619HO He Gojiee 4-5 map.
lleTuHKY HA TOJIOBE U TPyAU
nauHou MeHee 30 MKM. IV-VII
TEPrUThl OPIOIIKA MOKPHITHI MU-
KPOTPUXUSAMU, KOTOPbIE YACTO
npu yBeauueHuu B 200-400 pas
BBITJISAASAT KaK NYHKTUPOBKA.
Mletunku D3 na VI-VIII Tepru-

TaX OPIOLIKA IPOCTBIE, 3A0CTPEH-  pyc. 3. Scirtothrips dorsalis, nnunnka  Fig. 3. Scirtothrips dorsalis, second instar
Hble. Jlpixanblia Ha Il TepruTe II sospacta, ronosa, ysennueHme larva, head, magnification 1000x

6promka oTcyTcTBYHOT, Ha VIII B 1000 pas (dhoTo B.W. PoxxkuHon)

TEPruTe IbIXajblla cjaabo pas-

BUTBI UJIY OTCYTCTBYIOT. KoJloKO-

JOBUIHBIE ceHCHJIbI Ha VIII 1 IX Teprurax 6promka
OTCYTCTBYIOT [7, 3].

Scirtothrips dorsalis Hood, 1919

Jlnumuka II Bo3pacra.

JInuvHKa CBeTJas, C OpaH)XeBbIM TMIIOLEPMaJb-
HBIM IIUTMEHTOM. YCUKY U HOTU CBETJIO-CepPhIe (puc. 1).

Ycuku 7-4JI€HUKOBBIE, AJinHA V 4JleHUKa MeHee
TIOJIOBUHBI AJWHBI IV WleHMKa, HA JOPCaJIbHOM 10-
BepxHoCTH I] UleHWKa y BEPUINHBI — 2 PacIipeHHbIe,
BOPOHKOBUJHbBIE IETUHKY, HA BEHTPAJIBHOU TOBEPX-
HOCTU — IJIVUHHBIE IPOCTHIE, 3a0CTPEHHbIE MeTUHKU
(puc. 2).

I'masa cocTodaT u3 4—5 (paceTok ¢ KpacHbBIM ITUT-
MeHTOM. ['0JloBa C KPYMHOSYEUCTON CTPYKTYPOM.
leTrHku Ha rosoBe D2 u D4 pacmimpeHHble, BOPOH-
KOBUIHBIE HA BepuIrHe (IeTUHKY JJAHHOTO THUIIA TIPU
HCCJIeJOBAaHUY B CBETJIOM I10JIE BBITJIAAAT KaK Paciler-
snenHbie), D1 1 D3 mipocThle, 3a0CTpeHHbIE (puc. 3).

[lepenHecniuHKa ¢ 7 mapaMu IIETUHOK, ITOKPHITA
KPYITHOSTYEUCTON CTPYKTYPOU. [I[eTUHKY IIPOCThIE, 3a-
OCTpPEeHHbIe, TOJIbKO D6 Ha BeplliriHe BOPOHKOBUHAS
(puc. 4).

Ha mepenHux 6eapax pacrojiokeHbl 3—4 pac-
I peHHble, BOPOHKOBUIHbIE HA BepIIVHE IMeTUHKYU
(puc. 5).

CpenHecnuHKa ¢ 7 mapaMy OCHOBHBIX ITPOCTHIX,
320CTPEHHBIX Ha BEPILINHE IeTUHOK. [[Be TTaphI IIeTHU-
HOK D1-D2 HaxomsATcs B HEHTPAJIbHOMN YacTH, 1 5 map —
weTuHKU D3-D7 — pacriojlararoTcsd B JlaTePaJIbHbIX
YacTsax B BUZe 2 KpyroB. OfiHA Mapa JIOMOJHUTETbHBIX
MaJIeHbKUX (2—3 MKM) IETMHOK HAaXOAUTCS Ha TIepej-
HeM Kpae CpeJHeCIIUHKU. Ha mepeJHUX yTiiaxX cpefHe-
CIIMHKY IIPUCYTCTBYIOT Pa3BUThIE AbIXajblia (PUC. 6).

3aHeCcIIHKA C 5 mapaM¥ OCHOBHBIX IIPOCTBHIX, 3a-
OCTPEHHBIX LIeTUHOK. JBe Iapsl MeTUHOK HaXOAATCI
B LIEHTPaJIbHON YaCTH 3aJHECITMHKY U 3 TIaphl — B Jia-
TepajbHOM (puc. 7).

(photo by V.I. Rozhina)

the dorsal surface of the second segment at the apex —
2 widened, funnelform setae, on the ventral surface —
long simple, pointed setae (Fig. 2).

The eyes are composed of 4-5 facets with red pig-
ment. The head has a coarse-meshed structure. Setae
D2 and D4 on the head are widened, funnelform at the
apex (setae of this type look split when examined in
a bright field); D1 and D3 are simple, pointed (Fig. 3).

Pronotum with 7 pairs of setae, covered with
coarse-meshed structure. Setae simple, pointed, only
D6 funnel-shaped at apex (Fig. 4).

There are 3—4 widened, funnelform setae at the
apex, on the fore femur (Fig. 5).

Mesonotum with 7 pairs of basic simple setae
pointed at apex. Two pairs of setae D1-D2 are located in
the central part, and 5 pairs — setae D3—D7 — are located
in the lateral parts in the form of 2 circles. One pair of
additional small (2—-3 pm) setae located at the anterior
margin of the mesonotum. The anterior corners of the
mesonotum have developed spiracles (Fig. 6).

Metanotum with 5 pairs of simple, pointed setae.
Two pairs of setae are in the central part of the metano-
tum and three pairs in the lateral part (Fig. 7).

The abdomen consists of 10 segments. Sternites
IV-VII have 3 pairs of posteromarginal setae (Fig. 8).

Setae D3 on VI-VII abdominal tergites simple,
pointed (Fig. 9).

Spiracles on abdominal tergite II and VIII are not
developed; on tergite IX, setae D2 widened, funnel-
form at the apex, no sense cones, on tergite X, setae
D1 widened, funnelform at the apex, sense cones pre-
sent (Fig. 10).
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Puc. 4. Scirtothrips dorsalis, nuunHka
II Bo3pacTa: ronoBa u nepegHecnumHKa,
yBenunuyeHue B 400 pas; weTuHka D6,

bpromko coctout u3 10 cermeHToB. Ha IV-VII
CTEpHUTAX UMeITCs 3 Maphl 3aJJHEKPaHUX IIETHU-
HOK (puc. 8).

[Metuuku D3 Ha VI-VII Teprute GpIoiIka mpo-
CThI€, 32a0CTPEHHBIE (pHUC. 9).

Jprxasnbiia Ha 1 u VIII TepruTte 6pioiika He pa3Bu-
ThI, Ha [X TepruTe 1eTUHKY D2 paciivpeHHbIe, BOPOH-
KOBUJIHbIE Ha BEPIIVHE, KOJOKOJIOBULHbIE CEHCUILIIbL
OTCYTCTBYIOT, Ha X Teprute leTUHKU D1 paciiupeHsl,
BOPOHKOBUJIHbIE HA BEePIIWHE, KOJIOKOJIOBULHLIE CEH-
cuLTbl MerTes (puc. 10).

OBCYXKJEHUE

OIHO 13 IEePBBIX MOAPOOHBIX ONTMCAaHUN MOPQOJIO-
I'MU JMYMHOK TPUIICOB IIpeJicTaBieHo B pabore Mop-
maHa [8]. OTMeuas HeOCTAaTOUHOCTh UCCIeLOBaHUNA
B OTHOIIEHWY BHEIIHETO U BHYTPEHHEIr0 CTPOEHU S
Thysanoptera, aBTOp IPUBOAUT B CBOE paboTe omu-
caHve aHaTOMUU, MOPGDOJOTUN U 0Opasa KUIHU
TPUTICOB HA PA3HBIX CTAAUAX )KU3HEHHOTO IIUKJIA.
Cpenu Ba)KHBIX TIPU3HAKOB, OTJIMYAIOIIUX TIPEICTa-
BUTEJIEH 9TOTO OTPSALA OT IPYTUX I'PYIII U XapaKTep-
HBIX KaK IJig JUYrHOK I 1 Il cTaguu, Tak U IJig ©Maro,
YKa3bIBAETCS CTPOEHUE JIATIKY, KOTOPAsk COCTOUT U3
1 iy 2 YIEHUKOB C PeAYIIMPOBAHHBIMU KOTOTKaMU
U apoJIMeM, MTPEBPAIEHHBIM B ITy3bIPEBUIHYIO TIPU-
COCKY, a TaK)Xe KOHYCOBUJHBIN, aCCUMETPUYHBIHI
C YMEHbIIEHHO! 10 HEGONBIIOTO CKIEPUTA UK OT-
CYTCTBYIOIIEH MpaBoil MaHAUOYJION COCYIIUN POTO-
BOW armapar.

B manbHeHIIEeM mpoilecce M3ydyeHus TPUIICOB
OBIJIY BHISIBJIEHBI MOP(MOJOTUUECKNE OTIUYNSI pas-
HBIX BUJIOB Ha IMYUHOYHOU cTaguu. [I[pUCHED OLHUM
U3 TIePBBIX IPUBEJ OMMCAHMS BHEITHETO CTPOEHUS
JIMYUHOK U B 60Jiee O3 Hel cBoel paboTe IpemJio-
JKUJI NUATHOCTUYECKUE KJIIOUU JJIS ONpeesIeHUs
HEKOTOPBIX pPomoB [9]. [TocTenmeHHOE HAaKOIJIeHUE

Fig. 4. Scirtothrips dorsalis, second instar
larva: head and pronotum, maghnification mouth apparatus.
400x; seta D6, magnification 1000x
yBenuuyeHue B 1000 pas (¢oto B.W. PoxkuHoi)  (photo by V.I. Rozhina)

DISCUSSION

One of the first detailed descrip-
tions of the morphology of thrips
larvae is presented in the work
by Jordan [8]. Noting the lack of
research regarding the external
and internal structure of Thysa-
noptera, in his work the author
gives a description of the ana-
tomy, morphology and lifestyle
of thrips at different stages of
the life cycle. Among the im-
portant characteristics that dis-
tinguish the representatives of
this order from other groups
and typical both of first and se-
cond instar larvae and imagoes,
it is the structure of the tarsus,
which consists of 1 or 2 seg-
ments with reduced claws and
arolium, transformed into a
bubble-shaped suction cup, as
well as conical, asymmetric with
a reduced to a small scleritis or
missing right mandible sucking

In the further process of
studying thrips, morphological
differences between different
species at the larval stage were
discovered. Priesner was one of the first to describe the
external structure of the larvae and in his later work
he proposed diagnostic keys to identify some gene-
ra [9]. The gradual accumulation of knowledge about
external morphology made it possible to create diag-
nostic keys for the larval stages of the most common
thrips species — both terebrant [5, 7, 10, 11, 3] and tu-
buliferous thrips [12]. Clear differences between lar-
vae of different families were identified. In Thripidae,

Puc. 5. Scirtothrips dorsalis,  Fig. 5. Scirtothrips

nununHka Il BospacTa, dorsalis, second instar
nepepHee 6egpo, larva, fore femur,
yBenuueHue B 1000 pas maghnification 12000x
(choTo B.WN. PoxkuHoi) (photo by V.I. Rozhina)
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3HAHUM O BHeIHeN MOPGOJOTUYU TTO3BOJUIO CO-
3[1aTh JUATHOCTUYECKME KJIIYUM AJI JIUUMHOUHBIX
ctanmuii HanboJiee pacpoCTPaHEHHBIX BUIOB TPUII-
COB — Kak giIekJIamHbIx [5, 7, 10, 11, 3], Tak u Tpy6-
KOXBOCTBIX [12]. BbLJIM BBISBJIIEHBI UETKUE OTINYUI
MEXIY JUYMHKAMU PasHbIX CEMEUCTB. Y BUZIOB ce-
merictBa Thripidae V 4jleHUK YyCUKOB COCTaBJSET
MeHee TIOJIOBUHBI IJIUHBI [V ujeHuka (puc. 2), Toraa
Kak y mpencTaBuTteneit ceMmeiictB Phlaeothripidae
u Aeolothripidae giuHa V yieHUKa YCUKOB CPaBHUMA
C ITOJIOBMHOM wiieHUKa IV iy 6oJibiiie. Mexmy coboi
BU/bI TIOCIENHUX 2 CEMEUCTB MOXXHO OTJIMYUTH I10
HaJIMYMUI0 MUKPOTPUxuH Ha 11l u [V 4jleHnKaxX yCUKOB
y an4unHOK Aeolothripidae (puc. 11) 1 OTCyTCTBUIO Ta-
KoBbIX — y Phlaeothripidae (puc. 12).

Tak’ke B X0/le U3yUeHUsT TPUIICOB MCCIE0BaTe-
JITMU GbLTY OTIPeieNIeHbl MOP(MOJIOTUYECKYE OTIANYUNS
MEXIYy JUYMHKAMU Pa3HbIX Bo3pacToB. OfmHa mapa
LIETUHOK pacrojaraercs Ha [V-VIII crepHuTax Gprou-
Ka y IUUYMHOK | Bo3pacTa u 3 rapsl y JIMUMHOK II BO3-
pacra (puc. 8). KpoMe 3TOro, yCTaHOBJIEHbBI TTPU3HAKH,
OTIpeZieNIAIoNIe TTOJIOBYIO TIPU-
HAZJIEXKHOCTb IUYMHOK PA3HBIX
BO3pACTOB.

CpaBHUTENbHOE UCCIENO0-
BaHue MOPGOJOTUM TpeAcTa-
BUTEJIeN poma Scirtothrips 6110
omucano B pabore Creiiepa
u [Tappa Ha mpuMepe Scirtothrips
longipennis (Bagnall, 1909). AB-
TOPBI OTMETUJIU KOPOTKUE IIe-
TUHKU (He GoJyiee 30 MKM) Ha
TeJie, OTCYTCTBUE IbIXajell Ha
II a6goMHUHAJIbHOM CEerMeHTe
¥ BODOHKOBU/IHBIE METUHKY Ha
JlopcaJibHOU TTOBEPXHOCTH JIU-
YUHOK [5].

TToaguee T. Betiec, paccMa-
TpuBas pof Scirtothrips BHyTPU

the V segment of the antenna is less than half the length
of the IV segment (Fig. 2), while in Phlaeothripidae and
Aeolothripidae the length of the V segment of the an-
tenna is comparable to half of the segment IV or more.
The species of the last 2 families can be distinguished
from each other by the presence of microtrichia on the
III and IV segments of the antennae in the larvae Aeo-
lothripidae (Fig. 11) and lack of them — in Phlaeothrip-
idae (Fig. 12).

When studying thrips, the researchers also iden-
tified morphological differences between larvae of dif-
ferent instars. One pair of setae located on abdominal
sternites IV-VIII in first instar larvae and 3 pairs in se-
cond instar larvae (Fig. 8). Besides, the characteristics
that determine the sex of the different instar larvae
were identified.

Comparative study of the morphology of Scirto-
thrips genus representatives was described by Speyer
and Parr based on the example of Scirtothrips longipen-
nis (Bagnall, 1909). The authors noted short setae (no
more than 30 um) on the body, the absence of spiracles

nozcemeiictea Sericothripini, pyc, 6, Scirtothrips dorsalis, nnuuHka II Bo3pacta, Fig. 6. Scirtothrips dorsalis, second

JlaJl TonpobHoe OnucaHue POJla,  cpefHeCcnMHKa, yBenuueHue B 400 pas,

instar larva, mesonotum, maghnification

oTMeuyasd 0COOEHHOCTHM BHeII- (a3oBbiit KOHTpacT, D1-D7 — ocHOBHble weTuHKM, 400x, phase contrast, D1-D7 —

Hero CTPOEHUd U BaXHbIe OJd a — OONONIHUTEbHbIE WETUHKNU, S — AbiXasibLa

upentudukanuy npusHaxy, (PoTo B.M. PoxuHoi)
a TakKXXe NPEeJCTABUJ JUarHO-
cTUYeCcKye KJII0YM IJI 3 BULOB:
Scirtothrips niveus Hood, 1913,
Scirtothrips brevipennis Hood,
1914, Scirtothrips taxodii Hood,
1954 [7]. YKkazaHHBIE B 3TUX pa-
60Tax MPU3HAKY JIETJIU B OCHOBY
COBPEMEHHBIX OIPEeLeINuTeNb-
HBIX TabJIWII 3TOTO pPojia.

TakuM 06pa3oM, Ha OCHO-
B€ MMEIIUXCS JaHHbBIX MOXKHO
OTMETUTB CJIEAYIOIIEe MOPDOJIO-
rUYecKre XapaKTEPUCTUKHU, BbI-
Iengolire pog Scirtothrips cpe-
IV IpyTux pomoB ceM. Thripidae

1. MeTuHKY Ha TOJOBE (ha3oBblii KOHTPACT, D1-D5 — OCHOBHbIE
U Tpyau gauHoy MeHee 30 MKM  weTuHkm (hoto B.W. PoxkuHom)

(puc. 4).

2. IV-VII TepruTs! 6GproiKa
TTOKPBITHI MUKPOTPUXUAMU (OKOJIO 1 MKM), KOTOPBIE
npu yBeandeHuu B 200—-400 pa3 yacTo BBIMIALAT KaK
MMyHKTUPOBKa (puc. 10).

Puc. 7. Scirtothrips dorsalis, nnunHka I1
(5,7, 3 BO3pacTa, 3aflHeCNuHKa, yBenuueHue B 400 pa3, instar larva, metanotum, magnification

main setae, a — additional setae,
s — spiracles (photo by V.I. Rozhina)

Fig. 7. Scirtothrips dorsalis, second

400x, phase contrast, D1-D5 — main
setae (photo by V.I. Rozhina)
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Puc. 8. Scirtothrips dorsalis, nuunHka
II Bo3pacTa, V-VII cTepHUTbI 6ptoLlKa,

Puc. 9. Scirtothrips dorsalis, nuunHka
II Bo3pacTa, V-VII Teprutbl 6ptoLuKa,
yBenuueHue B 400 pa3 (choTo B.U. PoxxuHon)  magnification 400x (photo by V.I. Rozhina) absent.

6. No sense cones on VIII

3. YacThb IETUHOK Ha I0PCaJIbHOM TOBEPXHOCTH
TeJjla BOPOHKOBUIHEIE (PUC. 4).

4. Mletunku D3 Ha VI-VIII Teprutax 6poika
IIPOCTBIE, 3a0CTPEHHbBIE (PUC. 9).

5. Ipixanbiia Ha Il TepruTe 6PIONIKa OTCYTCTBYIOT,
Ha VIII TepruTe AbIXajabIila cIa60 Pa3BUTHI UJIU OTCYT-
CTBYIOT.

6. KosokosoBupgHble ceHcuibl Ha VIII u IX Tep-
ruTax GPIOIIKa OTCYTCTBYIOT.

OIHO U3 TIEPBBIX TTOIPOGHBIX UCCJIEOBAaHUMA 0CO-
OeHHOCTEeH MOPQOJIOTUN Pa3JIUYHBIX CTAIUMN JKU3-
HeHHOTO IuKkJaa S. dorsalis mpencTaBieHO B paboTe
V. Peusaja [13]. OgHaKo HEKOTOPbIE MTPU3HAKU, TaKUe
Kak Hajuuue gbixanel Ha Il u VIII abgoMuHaIbHOM
CerMeHTe, OITMCAHHbBIE B 3TOM paboTe, BBI3BIBAIOT CO-
MHEHUS U He TIOJITBEPIKIAIOTCS PE3YIbTaTaMU JPYTUX
aBTOPOB.

IlocToBepHBbIE TaHHBIE 0 MOP(OJIOTUN TUIUHOK
II Bo3pacTa S. dorsalis mpencTaBiieHbl B pabote dup-
OepreHa [3] 1 TOATBEPKAAIOTCS HACTOAIINM HCCIIe-
IoBaHUEM. VICXO s M3 IUTEPATYPHBIX JaHHBIX MOXKHO
BBIZIEJIUTD CJEYIONIE OCHOBHBIE JUATHOCTUYECKIE
npusHaky Buma S. dorsalis [3]:

Fig. 8. Scirtothrips dorsalis, second
instar larva, V-VII abdominal sternites, this genus.
yBenuyeHue B 400 pas (choto B.U. PoxxuHo)  magnification 400x (photo by V.I. Rozhina)

Fig. 9. Scirtothrips dorsalis, second
instar larva, V-VII abdominal tergites,

on the Il abdominal segment, and
funnel-shaped setae on the dor-
sal surface of the larvae [5].
Later Vance, refering Scirto-
thrips genus to the subfamily Seri-
cothripini, gave a detailed descrip-
tion of the genus pointing out the
peculiarities of its external struc-
ture and factors important for
identification, as well as presen-
ted diagnostic keys for 3 species:
Scirtothrips niveus Hood, 1913,
Scirtothrips brevipennis Hood, 1914,
Scirtothrips taxodii Hood, 1954 [7].
The characteristics indicated in
these works formed the basis for
modern identification tables of

Thus, based on available
data, the following morphologi-
cal characteristics distinguish-
ing the genus Scirtothrips among
other genera of the family Thri-
pidae can be outlined [5, 7, 3]:

1. Setae on the head and
sternum are less than 30 uym long
(Fig. 4).

2. IV-VII tergites of the ab-
domen are covered with micro-
trichia, which often look like
punctures when magnified 200—
400x (Fig. 10).

3. Part of the setae on the
dorsal surface of the body are
funnelform (Fig. 4).

4. Setae D3 on abdominal
tergites VI-VIII simple, pointed
(Fig. 9).

5. No spiracles on abdomi-
nal tergite II, on tergite VIII spi-
racles are poorly developed or

and IX abdominal tergites.

One of the first detailed studies of the morphologi-
cal features of different stages of the life cycle of S. dor-
salis is given in the work by Raizada [13]. However, some
characteristics, such as spiracles on the IT and VIII ab-
dominal segments, described in this work, raise doubts
and are not supported by the results of other authors.

Reliable data on the morphology of the second in-
star S. dorsalis larvae are presented in the work by Vier-
bergen [3] and are confirmed by this research. Based on
research papers, the following main diagnostic charac-
teristics of the species S. dorsalis can be distinguished [3]:

1. Pronotum with 7 pairs of setae: setae D1-D5
and D7 at apex simple, pointed; setae D6 widened at
apex, funnelform (Fig. 4).

2. The surface of the head and pronotum is reticu-
late, the cells are rather wide (Fig. 4).

3. On the head setae D2 and D4 widened, funnel-
form (Fig. 3).

MapTNe 1 (5) 20212 37



HAYYHbIE UCCNEOOBAHUA  SCIENTIFIC RESEARCH

RATH B B 4. Front femur in the distal
e S part (2/3 of the distal part of the
’ femur) with 3—4 widened, fun-
nelform setae (Fig. 5).

5. Setae D2 on tergite IX
and D1 on abdominal tergite X
widened, funnelform (Fig. 10).

ABARY During this study of S. dor-

salislarvae, the following charac-
teristics not indicated in the di-
agnostic key, such as funnelform
\ setae on II segment of anten-

nae, circle-forming setae D3-D7
on mesonotum, as well as sense
cones on X abdominal tergite
have been distinguished.

G. Vierbergen, having
checked several S. dorsalis speci-
mens, as well as morphologi-
cally close ones — Scirtothrips
aurantii Faure, 1929, Scirto-
thrips inermis Priesner, 1933,
Scirtothrips mangiferae Priesner,
1932 — noted that the studied
specimens had these charac-

HAYYHbIE UCCNEOOBAHUA  SCIENTIFIC RESEARCH

pona Scirtothrips, a HAJIM4ue UJINU OTCYTCTBUE KOJIO-
KOJIOBUIHBIX CEHCUJLI Ha X a6JOMUHAJIbHOM TEPTUTE
MOXXET BapbUPOBAaTh ¥ Pa3HBIX BULOB BHYTPU pPOJa.
OnHaKo, 3TH JaHHbIe TPEOYIT AOTIOJHEHUS U YTOY-
HEeHNS Ha OCHOBAHMM aHaM3a 60JIbIIEr0 KOJIUYEeCTBa
CPaBHUTEJIbHOTO MaTepuaJa.

[Ipu cpaBHEHUY JIUYNHOK S. dorsalis ¢ TUIUHKA-
MU IPYTUX MOP(OJIOTUYECKH BJIM3KUX BUMIOB HCCIIe-
JIOBaTeJI OTMEYAI0T, UTO y INUUHKY S. mangiferae Ha
rnepenHeCIMHKe pacroJiaralTcsa 6 rmap pacliupeH-
HBIX Ha BEpIIVHE LIETUHOK U TOJIbKO IjeTuHKa D3
IIpocTasd U 3a0CTPeHHad; y JIUYUHOK S. citri ToJioBa

—v
p~ |

-

The identification requires studying at 400-1000x
magnification with immersion in a bright field and not
less than 400x magnification using phase or differential
interference contrast. The main characteristics necessary
for the identification of this species have been outlined.

Today, studying morphological structures of the
thrips species at larval stage included in the Common
List of Quarantine Pests of the EAEU, as well as deve-
loping methods of their identification are of paramount
importance, therefore require further research, which,
once being designed and tested, can be used to revise
relevant guidelines.

teristics (Vierbergen, 2021, per-
sonal note). M. Ulitzka also con-
firmed the presence of sense

Puc. 10. Scirtothrips dorsalis, nnunHka II Fig. 10. Scirtothrips dorsalis, second
Bo3pacTa, IX-X Teprutbl 6prowwka, ygenuueHune instar larva, IX-X abdominal tergites,
B 1000 pas, BblAeneHbl KOJIOKONOBUAHbIE maghification 1000x, sense cones on

ceHcunbl Ha X Teprute (hoTo B.U. PoxxnHoit) X tergite are shown (photo by V.I. Rozhina) domes on X abdominal segment

1. TlepemHecnivHKa ¢ 7 ITapaMU LETUHOK: IIIeTUH-
k1 D1-D5 u D7 Ha BepluvHe IIPOCThIE, 3a0CTPEHHEIE,
meTUHKY D6 Ha BepUIMHE paclIMpeHHbIe, BOPOHKO-
BUIHBIE (PUC. 4).

2. [ToBEpPXHOCTD 'OJIOBBI U ITEPEIHECIIMHKI CEeT-
yaTas, TYEeUKU JOBOJbHO MIKpoKue (puc. 4).

3. lletunku D2 u D4 Ha roJjioBe paclivpeHHEbIE,
BOPOHKOBUIHbIE Ha BepIlIrHe (puc. 3).

4. Tlepeguue 6empa B gucTaabHOU vactu (2/3
IVCTAJIbHOM YacTu 6efpa) ¢ 3—4 paciupeHHbIMY, BO-
POHKOBUIHBIMY Ha BEPUIKHE MeTUHKaMU (pPuC. 5).

5. Illetunku D2 Ha [X Teprute u D1 Ha X Teprure
OpIoIIKa pacIiivpeHbl, BODOHKOBU/HbIE HAa BEPIIUHE
(puc. 10).

B xolle IPOBEIEHHOT0 HAMU HUCCIeLOBaHMS JIN-
yuHKY S. dorsalis, 61T OTMeYeHbl MTPU3HaKU, He
yKazaHHbIe B IUAaTHOCTUYECKOM KJIIOUE, TaKUe Kak
BOPOHKOBUHBIE IIETUHKY Ha [ YJIeHMKe YCUKOB, pac-
TIOJIOXKEHHBIE 110 KPyry meTuHku D3-D7 Ha cpenHe-
CIIMHKE, a TaK)XKe HaJIuure KOJOKOJOBUIHBIX CEHCUJILI
Ha X abgoMUHAJIbHOM TEPrUTe.

I. ®upbepren (G. Vierbergen), mpoBepuB He-
CKOJIBKO BK3eMIIIIPOoB S. dorsalis, a Takxe Mopdo-
Jorudyecku Gau3Kux — Scirtothrips aurantii Faure,
1929, Scirtothrips inermis Priesner, 1933, Scirtothrips
mangiferae Priesner, 1932, — oTMeTUJ IPUCYTCTBUE
9TUX MMPU3HAKOB y UCCIEJLOBAHHBIX HK3EMILJISIPOB
(Vierbergen, 2021, mepcoHalbHOEe OOpalleHUE).
M. VauTika (M. Ulitzka) Takyxe IMOATBEPAMI HAJTUULE
KOJIOKOJIOBUIHBIX CEHCHJLI Ha X a0OMUHAJIbHOM CET-
MEHTE y UMEIOIIMXCS Y HEr0 9K3eMILISIPOB S. aurantii,
cobpaHHBIX Ha ocTpoBe Maspukuii (Ulitzka, 2021,
epcoHalbHOE obpalneHue). BeposTHO, TaKue IIpu-
3HaKU, KaK BODOHKOBUIHbIE 1IeTUHKY Ha 1] ujieHuKe
YCUKOB Y PACIIOJIO’)KeHHBIE I10 KPYTy leTuHKYU D3-D7
Ha CpefHEeCIUHKE, MOTYT ObITh CIIEIIU(DUUHBIMU IS

on his personal specimens of

S. aurantii collected on Mauri-
tius island (Ulitzka, 2021, personal note). Perhaps,
such characteristics as funnelform setae on II seg-
ment of antennae and circle-forming setae D3-D7 on
mesonotum can be specific for the genus Scirtothrips,
and the presence or absence of sense domes on X ab-
dominal tergite can differ in various species of the
same genus. However, these data require addition and
clarification based on the analysis of more compara-
tive material.

When comparing S. dorsalis larvae with larvae of
other morphologically close species, researchers point
out that S. mangiferae larvae have 6 pairs of setae wid-
ened at the apex on pronotum, and only seta D3 simple
and pointed; and S. citri larvae have head and prono-
tum without reticular sculpture; seta D1 on head sim-
ple, pointed; seta D2 on abdominal tergite IX funnel-
form at the apex, middle part of fore femora with only
1 funnelform or split setae; S. aurantii larvae have D1
seta on head widened, funnelform; middle part of fore
femora with 2 funnelform or split setae (Fig. 13), seta
D2 on abdominal tergite IX simple; S. inermis larvae
have fore femora with 1 funnelform seta, seta D2 on
abdominal tergite IX funnelform or simple, seta D1 on
abdominal tergite X simple, pointed [3].

CONCLUSION

The analysis of research papers and personal research
of S. dorsalis larvae morphology have confirmed the
possibility of identifying chilli thrips S. dorsalis at the
stage of the second instar larvae applying morpholo-
gical methods.
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Puc. 11. Cem. Fig. 11. Fam.
Aeolothripidae, ycuk Aeolothripidae, second
nuuuHok II Bo3pacTa, instar larvae antenna,

yBenuueHue B 400 pas  magnification 400x
(choTo B.WN. PoxkuHoi) (photo by V.I. Rozhina)

Puc. 12. Cem. Fig. 12. Fam.
Phlaeothripidae, ycuk Phlaeothripidae, second
nunuuHok II Bo3pacTa, instar larvae antenna,

yBenunueHue B 400 pas  magnification 400x
(choTo B.WN. PoxkuHoi) (photo by V.I. Rozhina)
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U TiepeJHeCcIMHKa 6e3 ceTYaTo! CKYJIbIITYPHI, IETUH-
ka D1 Ha rosioBe mpocrasd, 3a0CTpeHHas, eTuHka D2
Ha IX Teprute 6p0OIIKa BOPOHKOBUAHAS Ha BEPIINHE,
CpeIHss YacThb IepegHux 6e/lep TOJIbKO C 1 BOPOHKO-
BUJHOY MU PaCUIeIIEeHHON MEeTUHKOH; V TUUNHOK
S. aurantii meTrHKa D1 Ha rojioBe pacuupeHHas, Bo-
POHKOBUIHAS, CPENHSIS YacTh IlepefHux 6emep ¢ 2 BO-
POHKOBUJHBIMY WJIU PaCLIEIJIEHHBIMU LETUHKAMU
(puc. 13), merunHka D2 Ha [X Teprute 6pIOIIKa IPOCTas;
Y JIUYUHOK S. inermis iepepHue 6enpa ¢ 1 BOpPOHKOBU -
HOU IIEeTUHKOH, meTuHKa D2 Ha IX TepruTe Gpiomnrka
BOPOHKOBUIHAI WU IIpocTad, meTruHKa D1 Ha X Tep-
ruTe OPIOIIKA IIPOCTasi, 3a0CTpeHHasnt [3].

3AKJ/IIOYEHUE

TakxuM 06pa3oM, Ha OCHOBAHUU aHajJMW3a JUTEpPa-
TYPHBIX JJAHHBIX M COOCTBEHHOTO MCCJEIOBaHUI
MopdosoTumr JUUYNHOK S. dorsalis TIOATBepXKIeHA
BO3MOXXHOCTh UIAEHTU(PUKAIIUY UHIOKUTAKCKOTO
1IBETOUYHOTO Tpurca S. dorsalis Ha cTaguy IUUYNHKY 11
BO3pacTa C MCIIOJb30BaHKEM aHATOMO-MOP(OJIOru-
YEeCKUX METOMOB.

IOng ngeHTuUKauy Heo6X0AUMO MPOBOIUTD
ucciiefoBanug npu ysequdenuu B 400 u 1000 pas
C UMMepCHuel B CBETJIOM IIOJie U He MeHee UeM
B 400 pas c ucrnoab3oBaHueM (Gas30BOTO WIU AUD-
epeHnanbHO-UHTEPGEPEHIIMOHHOTO KOHTPACTA.
BhIzesieHbl OCHOBHBIE ITPU3HAKYU, HEOOXOAUMBIE JIJIs
UAeHTU(GUKAIIMY 9TOTO BUA.

Ha ceromHAIIHUE TeHb u3yyeHrne MopoJIoru-
YEeCKUX CTPYKTYP BUZOB TPUIICOB HA CTAJUU JIMUNH-
KUY, BKJIIOUEHHBIX B IMHBIM KapaHTUHHBIN ITepeueHb
EASC, u pa3zpaboTka METOMOB UX UAEHTUPUKAIINU
SIBJISTIOTCS aKTyaJIbHBIMUY, U TI0O3TOMY TPeOyeTcs mpo-
BeJleHUe TaJbHEeNITUX UCCIeJOBaHUN, KOTOPBIE TTOCTe
pas3paboTKu M anpo6GUPOBAaHUS MOTYT OBITH UCII0JIB30-
BaHBI [IJIS IEPECMOTPA COOTBETCTBYIONIUX METOINYeE-
CKUX PeKOMeHIaIni.

CIIMCOK JINTEPATYPBI

1. European Union Notification System for Plant
Health Interceptions - EUROPHYT. — URL: https://ec.eu-
ropa.eu/food/plant/plant_health_biosecurity/euro-
phyt/interceptions_en (mara o6pamienus: 25.01.2021).

2. MMoymkoBa C.B. IlepBble OGHapyXeHUI
Thrips hawaiiensis (Morgan, 1913) u Scirtothrips dorsa-
lis Hood, 1919 (Thysanoptera: Thripidae) B Poccuu
// KaBKa3CKHUM HHTOMOJIOTMYECKUN OI0JJIeTeHb. —
2020. — T. 16, BeIm. 1. — C. 95-101.

3. Vierbergen G., Kucharczyk H., Kirk W.D.J. A key
to the second instar larvae of the Thripidae of the West-
ern Palaeartic region (Thysanoptera) // Tijdschrift voor
Entomologie. — 2010. — Vol. 153, Issue 1. C. 99-160. -
URL: https://doi.org/10.1163/22119434-900000294.

4. Kucharczyk H. Comparative morphology of the
second larval instar of the Thrips genus species (Thysa-
noptera: Thripidae) occurring in Poland. — Olsztyn,
Poland: Wydawnictwo Mantis, 2010. - 152 p.

5. Speyer E.R., Parr W.J. The external structure of
some thysanopterous larvae // Transaction of the Royal
Entomological Society of London. — 1941. — Vol. 91. -
P. 559-635.

6. Heming B.S. Order Thysanoptera // In: Imma-
ture Insects / F.W. Stehr (Ed.). — Dubuque, Iowa, USA:
Kendall/Hunt Publishing, 1991. - Vol. 2. - P. 1-21.

7. Vance T.C. Larvae of the Sericothripini (Thysa-
noptera: Thripidae), with reference to other larvae of

Puc. 13. Scirtothrips aurantii, Fig. 13. Scirtothrips

aurantii, second instar
rosioBa u nepefHecnuHkKa, larva, head and pronotum,
yBenuueHue B 400 pas, maghnification 400x, phase
(ha3oBbINl KOHTpPACT, BblgeneHbl  contrast, funnelform setae
BOPOHKOBUIHbIE LETUHKN Ha on the femora and on the
6eppe u Ha II uneHuke ycuka second antennal segment
(choTo M. Ulitzka) (photo by M. Ulitzka)

nuuuHka II Bospacra,

REFERENCES

1. European Union Notification System for Plant
Health Interceptions — EUROPHYT. URL: https://ec.eu-
ropa.eu/food/plant/plant_health_biosecurity/euro-
phyt/interceptions_en (last accessed: 25.01.2021).

2. Poushkiva S.V. First detections of Thrips ha-
waiiensis (Morgan, 1913) and Scirtothrips dorsalis Hood,
1919 (Thysanoptera: Thripidae) in Russia [Pervye ob-
naruzheniya Thrips hawaiiensis (Morgan, 1913) i Scirto-
thrips dorsalis Hood, 1919 (Thysanoptera: Thripidae)
v Rossii]. Caucasian Entomological Bulletin. 2020; 16—1:
95-101 (in Russian).

3. Vierbergen G., Kucharczyk H., Kirk W.D.J. A
key to the second instar larvae of the Thripidae of the
Western Palaeartic region (Thysanoptera). Tijdschrift
voor Entomologie. 2010; 153—1: 99-160. URL: https://
doi.org/10.1163/22119434-900000294.

4. Kucharczyk H. Comparative morphology of the
second larval instar of the Thrips genus species (Thysa-
noptera: Thripidae) occurring in Poland. Olsztyn, Po-
land: Wydawnictwo Mantis, 2010: 152 pp.

5. Speyer E.R., Parr W.J. The external structure of
some thysanopterous larvae. Transaction of the Royal En-
tomological Society of London. 1941; 91: 559-635.

6. Heming B.S. Order Thysanoptera. Immature
Insects / F.W. Stehr (Ed.). Dubuque, Iowa, USA: Kendall/
Hunt Publishing, 1991; 2: 1-21.

dutocaHutapus. KapaHtuH pactenuii 40

HAYYHbIE UCCNEOOBAHUA  SCIENTIFIC RESEARCH

the Terebrantia, of [llinois // Bulletin of the Illinois Na-
tural History Survey. — 1974. — Vol. 31. — P. 144-208.

8. Jordan K. Anatomie und biologie der Phy-
sapoda // Zeitschrift fiir wissenschaftliche Zoologie. —
1888.-Vol. 47. - P. 541-620.

9. Priesner H. Die Thysanopteren Europas. —
Wien, Osterreich: Verlag Fritz Wagner, 1926. — 755 p.

10. Kirk W.D.J. A key to the larvae of the some
common Australian flower thrips (Insecta: Thysanop-
tera), with a host-plant survey // Australian Journal of
Zoology. —1987. - Vol. 35. - P. 173-185.

11. Nakahara S., Vierbergen G. Second instar
larvae of Frankliniella species in Europe // In: Proceed-
ing of 6™ International Symposium on Thysanoptera /
Vierbergen G., Tunc L. (Eds). Antalya, Turkey: Akdeniz
University, 1999. - P. 113-120.

12. Kucharczyk H., Stanistawek K. Haplothrips
second instar larvae (Thysanoptera: Phlaeothripidae);
character states and key to Central European species //
Zootaxa. — 2020. — Vol. 4845, No. 3. - P. 375-392.

13. Raizada U. Life history of Scirtothrips dorsalis
Hood with detailed external morphology of the imma-
ture stage // Bulletin of Entomology. — 1965. — Vol. 6. —
P. 30-49.

NH®OPMAIIA OB ABTOPAX

PoxxuHa BukTopusa IBaHOBHA, BelyIINii 6110J10T
OTZEeJIa NCCIeN0BaHNY ITOAKAPAHTUHHBIX MaTEPUAJIOB
®I'BY «Kanuuuurpagckag MBJI», r. KanuHuHrpazg,
Poccud.

Torosis ExaTepuHa BiraguMupoBHa, BeyIIui
SHTO(UTONATOJIOT 0TI JIAOOPATOPHOM SKCITIEPTUIBI
kapaHTuHa pacTeHuilt ®I'BY «KpacHomapckas MBJI»,
r. KpacHogap, Poccus.

7. Vance T.C. Larvae of the Sericothripini (Thysa-
noptera: Thripidae), with reference to other larvae of
the Terebrantia, of Illinois. Bulletin of the Illinois Natural
History Survey. 1974; 31: 144-208.

8. Jordan K. Anatomie und biologie der Physapo-
da. Zeitschrift fiir wissenschaftliche Zoologie. 1888; 47:
541-620.

9. Priesner H. Die Thysanopteren Europas. Wien,
Osterreich: Verlag Fritz Wagner, 1926; 755 p.

10. Kirk W.D.J. A key to the larvae of some com-
mon Australian flower thrips (Insecta: Thysanoptera),
with a host-plant survey. Australian Journal of Zoology.
1987; 35:173-185.

11. Nakahara S., Vierbergen G. Second instar lar-
vae of Frankliniella species in Europe. Proceeding of 6™
International Symposium on Thysanoptera / Vierber-
gen G., Tunc I. (Eds). Antalya, Turkey: Akdeniz Univer-
sity, 1999: 113-120.

12. Kucharczyk H., Stanistawek K. Haplothrips
second instar larvae (Thysanoptera: Phlaeothripidae);
character states and key to Central European species.
Zootaxa. 2020; 4845-3: 375-392.

13. Raizada U. Life history of Scirtothrips dor-
salis Hood with detailed external morphology of
the immature stage. Bulletin of Entomology. 1965;
6:30-49.

INFORMATION ABOUT THE AUTHORS

Victoria Rozhina, leading biologist of Regulated
Products Research Department, FGBU “Kaliningrad
IVL”, Kaliningrad, Russia.

Ekaterina Gogol, leading entophytopathologist
of Plant Quarantine Laboratory Expertise Department,
FGBU “Krasnodar IVL”, Krasnodar, Russia.

MapTNe1(5) 2021 41



HAYYHbIE NCCITEOOBAHUA

YOK 632.4.01/.08

V3yuyeHHe reHeTUYEeCKUX
0COOEeHHOCTEeH
B030yauTeJiss hoMorcuca
TIOICOJTHEUHHNKA

T.A. CYPHA?, 0.B. CKPUIIKA?, E.P. PYUKOB?

®I'BY «BCcepoCcCUIICKU IEHTP KapaHTHUHA PaCTeHUI»
(®Ir'BY «BHUHKP»), p. 11. BEIKOBO, I. PaMeHCKoe,
MockoBcKag 06.1., Poccug
1 ORCID 0000-0002-0463-5762,

e-mail: t.a.surina@yandex.ru
2 e-mail: ovskripka@mail.ru
3 e-mail: egorruchkovl 966 @gmail.com

AHHOTALIUA
®OMOIICKC TIOACOJTHEUHNKA SIBISETCS BPEeLOHOCHBIM
3a60JieBaHYEM B CTPaHaX, 3aHUMAIIIVIXCS ITPOMBbIIII-
JIEHHBIM BBIPAIMBAHNEM CEMEHHOTO ¥ TOBAPHOTO T10/I-
COJTHEUHUKA. B mociieHee IecATUIETHE Ha IIOICOTHEY-
HUKe OIMCaHbl HOBbIE JJIsI HAYKU BUIbI poja Diaporthe,
KOTOpPbI€ MaJi0 OTJAUYAITCS MO0 MOP(HOJIOTUUECKUM
npu3HakKaM. B CB3U C 3TUM He06X0oamMo paspabo-
TaTh MOJIEKYJIIPHO-TEHETHUYECKYE€ METO/IbI, KOTOPhIE
TI03BOJIAT ITPOBOAUTDH UCCIIeNOBAHNS B CXKATble CPOKU
u obecrievaT BbICOKYI TOUYHOCTb ULEHTU(DUKAIIUY T1a-
ToreHa. B mporiecce paGoThI ITpoBeieH cO0p U aHAJIU3
UMelolelicss B MUPOBOM ITPaKTHKe WH(OpMaIUK 0 BO3-
OymuTese M MOJIEKYISIPHO-TeHETUYECKUX METOHAX JIU-
arHOCTUKM. BbIJIeJIeH CIIMCOK BUIOB pojia Diaporthe, 3a-
pPEerucTprUpOBaHHBIX Ha MO COJHeUHUKe. OTipeiesieHbl
HawuboJiee BapuabebHbIe YYaCTKY TeHOMA.

Knrwuesote cro6a. PoMOIICUC IIOLCOJTHEUHNUKA,
Diaporthe helianthi, MOJIeKyJISIpHO-TeHETUYECKUN Me-
TOZ, TeHEeTUYEeCKre 0CO6eHHOCTU, HYKJIEOTUAHAS T10-
CJIeOBATENbHOCTb.

JAnsa xoppecnondenyuu. CyprHa TaTbgHa AJieK-
CaHJIPOBHA, KaHAUAAT OWOJOTMYECKUX HayK, Ha-
YaJIbHUK — CTaPIIMU HAYUYHBIN COTPYAHUK HAyUYHOTO
OTZeJia MOJIEKYJISIPHO-TEeHETUUECKUX METOO0B [ua-
rHoctuku ®I'BY «BHUUWKP», 140150, Poccusa, Moc-
KOBcKas 06J1., . PaMeHCKoe, p. 1. BbIKOBO, yi1. ITorpa-
HU4YHadg, 32, e-mail: t.a.surina@yandex.ru.

BBEJIEHUE

onconHevHuk (Helianthus annuus L.) —
9TO OIHOJIETHEe pacTeHue U3 ce-
MelicTBa Asteraceae, B ceMeHax
KOTOPOTO  COZEPXKUTCS  IIEHHOE
¥ IOuTaTeJabHoe Macio. OTInYasich
CBOEIl TOJIEPAHTHOCTHIO K ITOBBINIEHHBIM TEMIIEPATY-
paM 1 HU3KOU TPeboBaTEIbHOCTHIO K BOJle U K a30TY,
KyJIbTypa MPeACTaBISIET OOJbIION MHTEPEC IJsS 30H
C KOHTMHEHTaJbHBIM KJIMMaTOM. Poccusl sSBJISIETCS
OIHUM U3 KPYITHEHINX TPOU3BOAUTEIEH ITOICOTHEY-
Horo Macja. OJHOM U3 MPUYNH HU3KOU YPOXKAaHOCTU
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ABSTRACT
Stem canker of sunflower is a harmful disease in the
countries of industrial cultivation of seed and commer-
cial sunflowers. In the last decade, new species of Di-
aporthe genus have been described on the sunflower,
which have little differences in morphological charac-
teristics. Therefore, it is necessary to develop mole-
cular genetic methods that would allow to conduct re-
search in short terms and provide high accuracy of the
pathogen identification. During the study, the data on
the pathogen and molecular genetic diagnosis methods
available in international practice have been collected
and analyzed. A list of species of Diaporthe genus regis-
tered on the sunflower has been made. The most vari-
able regions of the genome have been identified.

Keywords. Stem canker of sunflower, Diaporthe he-
lianthi, molecular genetic method, genetic characteris-
tics, nucleotide sequence.
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INTRODUCTION

unflower (Helianthus annuus L.) is an annual
plant from the family Asteraceae, the seeds
of which contain valuable and nutritious oil.
Distinguished by its tolerance to high tem-
peratures and low demand for water and ni-
trogen, the culture is of great interest for areas with
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KYJIBTYPBI SIBJISIOTCS TIOTEPH, BbI3bIBAEMBIE PABJINY-
HBIMU (haKTOpPaMU, B TOM UMCJIe BPEAUTEIIMU U UH-
dexiuonHbIMU OoJie3HIMU. Bejasg u cepas THUIIb,
MUJIAbI0, 60JIE3HU YBALAHUS U APYrde B 3HAYUTEIb-
HOM CTeIeHY CHIDKAIOT TIPOAYKTUBHOCTD ITOACOTHEY -
HUKAa U yXY[IIIaI0T Ka4YeCcTBO Maca.

B uuncio Takux Bo36yzuTenel BXxogutT rpub Dia-
porthe helianthi Munt.-Cvet. et al., BlepBble 3aperu-
cTpUpoBaHHbIN B Poccuiickolt ®enmeparuu B 1990 T.

dOMOIICHC TTOICOJTHEUHNKA, BbI3bIBaA€MbIN Dia-
porthe helianthi, cauTaeTcsa BpeLOHOCHBIM 3aboJieBa-
HHUEM B PeruoHax, KOTOPble 3aHMMAIOTCS IIPOMBIIII-
JIEHHBIM BBhIpAllBaHMEM CEMEHHOI'O X TOBAPHOTO
MMOJICOJTHEUHUKA. [ToTepy ypoXkast CeMSH ITOJICOJTHEeY -
HUKaA BO BpeMd 3nu@uTOTUH coctaBisanu 50-80%.
OmHaKo B IIOCIeIHEE NeCATUIETE Ha TTOACOTHEUHUKE
OBLIYV OTIMICAHbI HOBBIE JJI HAYKU BUIBI poaa Diaporthe,
B CBSI3U C YEM CYIIECTBYOUIME METOAbI JUATHOCTUKU,
OCHOBaHHbBIE Ha MOP(OJOTUUYECKUX MPU3HAKaX, He
TIOJIXOMISAT JIJISI TPOBEeAeHUS UAeHTU(UKAIINY BUIA.

IOauTenbHOE BpeMs CUMUTAJIM, YTO Ha IIOMACOJI-
HEYHMKE Pa3BUBAETCS TOJBbKO 1 BUI poma Diaporthe —
D. helianthi, MPOKO pacIpoCTPaHEeHHBIN B paioHax
BO3/leJIbIBaHMS I10/IcOJIHEUHUKA B Pd. JlaHHBIE O pac-
MIPOCTPaHEeHUN BHLa OCHOBBIBAJIKUCH HA UAEHTU(U-
Kalyu Bo30yAuTeN I B OCHOBHOM I10 CMMIITOMaM Ha
pacTeHuu U MOP(HOJOTUUECKUM IIpHU3HaKaM Ipuba.
BMecTe ¢ TeM MOKa3aHO, UTO Ha HACTOSIIUN MOMEHT
IoCTOBepHAas umeHTU(GUKAIIMSI BUIOB Diaporthe spp.
MOJKET OBITh OCYIIECTBJIEHA TOJbKO C IPUMEHEHU-
€M MOJIEKYJIAPHO-TeHeTUUYeCKUuX MeTomoB. B 2014 1.
OBLJIO 3aPETMCTPUPOBAHO 8 BUMIOB Diaporthe, BbI3bIBA-
IOUIMX PaK cTebJiell Ha OCOJIHEeUHKE BO BCeM MUPE.
dTtu 8 BumoB BrJItouasnu D. helianthi, Diaporthe gulyae
Shivas, Thompson and Young, Diaporthe kochmanii
Shivas, Thompson and Young, Diaporthe kongii Shivas,
Thompson and Young, Diaporthe longicolla (Hobbs) San-
tos, Vrandeci¢ u Phillips, Diaporthe stewartii Harrison,
Diaporthe phaseolorum (Cooke and Ellis) Sacc. u Diaport-
he novem Santos, Vrandeci¢ u Phillips. B HacTosmiee
BpPeMsS B pe3yJbTaTe ITPOBEIeHHbBIX MCCIeI0BaHNUH,
MIOCBSAIIEHHBIX PEBU3UY 00Pa31[0B IOPAKEHHOI0 IO -
COJIHEUHUKA U PeuAeHTU(GUKAIINY IIITaMMOB Diapor-
the spp., BBIIEJIEHHBIX U3 TTO/ICOJTHEUHVKA B YHCTYIO
KyJbTYPY C IPUMEHEHUEM METOLOB MOJIEKYJISIPHOMN
(hunorenuy, 6pLI0 BBISIBJIEHO, YTO Ha STOM PaCcTEeHUU
MOTYT pa3BuBaThbcs 14 BumoB Diaporthe spp. [1, 2].

Ha teppuTtopuu Poccuu, kpome Diaporthe helianthi,
Ha TI0[ICOJTHEUHMKe 00Hapy KkeHbI Diaporthe phaseolorum
(Cooke & Ellis) Sacc., D. arctii, D. gulyae u D. eres [3, 4, 5].

[Tpy aHA/IM3e JUTEPATYPHBIX JAHHBIX O MOJIEKY-
JITPHO-TEHETUYECKUX MEeToaxX uaeHTuduKanum o-
Moricuca nojaconHeunuka (Diaporthe helianthi) 6b1IU
paccMOTpeHBI pa3jindyHble BapuaHThel MeTona I[11IP.
HawmboJiee pacripocTpaHEeHHBIM MOJIEKYISIPHO-TEHe-
TUYECKAM METOAOM JJIs1 uAeHTUQUKaIum GoMoricuca
MIOJICOJIHEUHUKA sBJIseTca kilaccuueckad [P ¢ 3 ma-
paMu mpaMepoB Ha Pa3jIMYHbIe YYACTKU reHoMa
C TIOCJIeAYIOIIYIM CEKBEHMPOBAHUEM DTUX YUACTKOB.

s uaeHTUOUKAIUY TTaTOreHa PeKOMEHTYIOT KC-
II0JTb30BATh YUACTKY TeHa BHYTPEHHE TPAaHCKPUOUPY-
eMoli obnactu criericepa (ITS), reH B-TybynuHa (BT) u rex
(daxTopa ssonraiuy rpancaanuu 1-o (TEF-1o) [6, 7, 8].

[TocienoBaTeIbHOCTH, MTOJyYEeHHbBIE B PE3YJIbTA-
Te CEKBEHUPOBAHMS, HEOOXOIIMO CPaBHUTh C HYKJIEO-
TUIHBIMMU ITOCJIEI0BaTENbHOCTIMU mTamMMma D. helianthi
CBS 592.81, BuecenubiMu B GenBank rmog HoMepaMu

a continental climate. Russia is one of the largest pro-
ducers of sunflower oil. One of the reasons for the low
crop yield is losses caused by various factors, includ-
ing pests and infectious diseases. White and gray rot,
mildew, wilting diseases and others significantly re-
duce the productivity of sunflower and degrade the
quality of the oil.

The fungus Diaporthe helianthi Munt.-Cvet. et al. is
one these pathogens. It was first registered in Russia
in 1990.

Stem canker of sunflower caused by Diaporthe he-
lianthi is considered a harmful disease in regions that
are engaged in the industrial cultivation of seed and
commercial sunflower. The loss of sunflower seed yield
during epiphytoties was 50-80%. However, in the last
decade, new Diaporthe species have been described on
sunflower, that is why the existing diagnostic methods
based on morphological characteristics are not suitable
for identifying the species.

It was long believed that only one species of the ge-
nus Diaporthe — D. helianthi developed on the sunflower,
being widespread in sunflower cultivation areas in Rus-
sia. The data on the species spreading were based on
the pathogen identification, mainly, by the symptoms
on the plant and morphological characteristics of the
fungus. However, it has been confirmed that currently
the reliable identification of Diaporthe species can only
be achieved using molecular genetic methods. In 2014,
8 Diaporthe species causing sunflower stem cankers
were registered in the world. These 8 species inclu-
ded D. helianthi, D. gulyae Shivas, Thompson et Young,
D. kochmanii Shivas, Thompson et Young, D. kongii Shi-
vas, Thompson et Young, D. longicolla (Hobbs) Santos,
Vrandeci¢ et Phillips, D. stewartii Harrison, D. phaseolo-
rum (Cooke et Ellis) Sacc. and Diaporthe novem Santos,
Vrandecic et Phillips. At present, because of the con-
ducted research dedicated to revising the samples of
the infected sunflower and re-identification of Diaport-
he strains extracted from the sunflower into pure cul-
ture using molecular phylogeny methods, it was re-
vealed that 14 Diaporthe species can develop on this
plant [1, 2].

In Russia, Diaporthe phaseolorum (Cooke et Ellis)
Sacc., D. arctii, D. gulyae and D. eres were detected on the
sunflower, apart from Diaporthe helianthi[3, 4, 5].

When analyzing the research data on molecular
genetic methods of Diaporthe helianthi identification,
various versions of the PCR method were considered.
The most common molecular genetic method for iden-
tification of stem canker of sunflower is a classical PCR
with 3 pairs of primers on different parts of the ge-
nome, followed by sequencing of these regions.

To identify the pathogen, it is recommended to use
gene regions of the internal transcribed region of the
spacer (ITS), B-tubulin gene (BT) and translation elon-
gation factor gene 1-o (TEF-1a) [6, 7, 8].

The sequences obtained as a result of sequenc-
ing must be compared with the nucleotide sequenc-
es of the strain D. helianthi CBS 592.81, registered
in GenBank under the numbers KC343115 (ITS),
KC344083 (BT) and KC343841 (TEF-1a). For positive
identification, the sequence of the ITS sample must
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KC343115 (ITS), KC344083 (BT) nu KC343841 (TEF-1x).
I TIONOXKUTENIbHOU MAeHTU(GUKAIIUY TT0CIeI0Ba-
TeJIbHOCTB ITS-06pasiia mJokHa coBItagaTh Ha 100%,
a nocyegoBaTesibHOCTH BT 1 TEF-1ol JOJXKHBI COBIIA-
math Ha 99-100% (pasHulla moJpkHa 6BITh He GoJiee
3 1. H.).

MATEPUAJIBI U METO/IbI
VICCJEIOBAHUN

Pa6ora 6b11a BeInTosiHeHa B 2020 T. Ha 6a3e ®I'BY «Bce-
POCCUUCKUI IIEHTP KapaHTUHA pacTeHui» (BHUVKP).
B xoze uccnenoBaHus 6bLIN UCIIOJIb30BAHBI CIIEyI0-
mue MeTonbl: BeigeneHue JJHK, kimaccuueckas ITLIP,
cekBeHMpOBaHUe 110 CaHrepy, 06paboTKa HYKJIEOTHU]I -
HBIX TIOCJIEIOBATENbHOCTEN B mmporpamMmMe BioEdit.
B pa6oTe 6bLIN MCIIOIb30BaHbl 5 n30aTOB D. helianthi
u3 kosuiekuuu PIrey « BHUVIKP», a Tak)Xe IocaeL0Ba-
TeJIbHOCTY BUJIOB pojia Diaporthe, IeTIOHUPOBAHHbBIE
B MeXIyHapoaHy0 6a3y nanHubix GenBank.

Juia Beigenenud JJHK U3 UMCTBIX KYJIBTYP [IpUMe-
Hsu Habop DNeasy Plant Mini Kit (Qiagen). C BbizesieH-
HBIMU 06pasuamu JJTHK mpoBoauay kiaccudeckyo [TIP.
I amnnudukanyy JHK ucrioib30Baiv YHUBEPCAJb-
Hble nipaiiMepsl ITS4/ITS5 (White, 1990) [9], koTopble
aMIInPUUIUPYIOT OTPOALYKT oT 600 1. 0. peruoHa ITS
rRNA. AMmuindukaiiuio ¢pparMmesnTa reHa aktuxa (ACT)
ocymecTBasdnu ¢ npariMmepamu ACT512/ACT2Rd, xo-
TOpble aMIIUMULIUPYIOT NPOLYKT pasamepom 700 II. o.
CMech peaKTUBOB AJiS TTIOCTAHOBKY OFHOU peakiuu
00bEMOM 25 MKJI cofiepskaia; 17 MKJ cBoOOmHOM oT PHK
u JHK Boger, 5 Mkt 5X [TIP-6ydepa MasPPTagMIX-2025
(000 «Jwmaunar JIto.», MockBa), o 0,5 MKJI KaXZOro
nparmMepa (10 MxkM) u 2 MK HejaeBoi JHK.

TeMIlepaTypHO-BpeEMeEHHBIE ITapaMeTpPhl aM-
nauduKaum g npaiiMepoB ITS4/ITS5 BKIOYATIN:
npenexnarypanui 95 °C — 3 MuH., ganee 40 LIUKJIOB,
cocrogamux us genarypauuu 95 °C — 30 cek., oTKura
npaiimMepoB 52 °C — 30 cek., anonranuu 72 °C — 30 cek.;
¢uHanbHBIA AocuHTE3 72 °C — 7 MUH.; XpaHeHUe
apu +4 °C. Inga npaiimepoB ACT512/ACT2Rd: 95 °C —
30 muH., 40 gukaos: 95 °C — 30 cek., 61 °C — 30 cek.,
72 °C - 30 cek.; 72 °C — 7 MuH.; XxpaHeHue pu +4 °C.
Pe3ynbTaThl aMIauuUKaLUU I0CJIE IPOBEIEHUS dJIeK-
Tpodopesa B 1,5%-M arapo3HoOM reje, OKpaluleHHOM
OPOMUCTBIM 3TUAVIEM, PETUCTPUPOBAJIU B T€JIb-TIOKY-
MeHTUpPYyIIel cucteMe Quantum-ST-4-1500 (drmo-
Hus). Pasmep npopykra I[P uaMepsiu, UCIIOJb3ys
MapKepbl MoJieKyJIsipHOTO Beca GeneRuler™ 100+ 1. H.
u Fast Ruler™ (Fermentas). CeKkBeHUpOBaH1e 06pasIoB
npoBoguiu o Metony Conrepa. [1LIP-IpofyKTEI, TIpes-
Ha3HaueHHbIE [IJIs1 CEKBEHMPOBAHUS, OUUIIAJIY C TIOMO-
1IbI0 KoMMepueckoro Habopa QIAquick PCR Purification
Kit (Qiagen). PeaKIlni0 CEKBEHMPOBAHMS MPOBOUIN
c IpuMeHeHVeM peareHToB BigDye Terminator v3.1
Cycle Sequencing Kit (Applied Biosystems) coriacHo
VHCTDPYKLUY [IPOU3BONUTEN, C IOCIEeAYOIIUM Pas-
IeneHueM (pparMeHTOB HAa aBTOMAaTUYECKOM T'eHeTu-
yeckoM aHanusaTope «Hanodop-05» (000 «CUHTOI»).
HykieoTuHble IOCJIEN0BAaTEIbHOCTU YYaCTKOB re-
HOB M3y4YaeMbIX BUJ0B aHAJM3UPOBAJIU C IIOMOIIbIO
IporpaMMHOro obecredeHusa BioEdit u 6a3b!l JaHHBIX
BLAST NCBI (http:/www.ncbi.nlm.nih.gov/BLAST)/).

PE3VJBTATBI 1 OBCYXKIAEHUA
Jlng aHalu3a reHeTUYEeCKUX OCODEHHOCTeW HaMu
OBLIIM BhIOPaHbI BCe BUIBI pojia Diaporthe, KOTOPbIE 3a-
PEerucTPUpPOBAHBI Ha MOACOTHEeUHNKe. CIIMCOK BHUIOB

match 100%, and the BT and TEF-1a sequences must
match 99-100% (the difference should be no more
than 3 bp).

MATERIALS AND METHODS OF RESEARCH

The research was carried out in 2020 on the base of
FGBU “VNIIKR”. During the study, the following meth-
ods were used: DNA extraction, classical PCR, Sanger
sequencing, processing of nucleotide sequences in the
BioEdit program. 5 isolates of D. helianthi from FGBU
“VNIIKR” collection were used, as well as Diaporthe spe-
cies sequences, deposited in the international GenBank
database.

The DNeasy Plant Mini Kit (Qiagen) was used to
isolate DNA from pure cultures. The isolated DNA sam-
ples were subjected to classical PCR. Universal prim-
ers were ITS4/ITS5 [9], which amplify the product from
600 bp of the region ITS rRNA. Amplification of the ac-
tin gene fragment (ACT) was carried out with primers
ACT512/ACT2Rd (700 bp). A mixture of reagents for
one reaction with a volume of 25 pL contained: 17 ul of
RNA and DNA free water, 5 ul 5X PCR buffer Mas" Taq-
MIX-2025 (Dialat Ltd., Moscow), 0.5 ul of each primer
(10 uM) and 2 ul of target DNA.

Temperature-time parameters of amplifica-
tion for primers ITS4/ITS5 included: pre-denatu-
ration at 95 °C — 3 min., then 40 cycles, consisting
of denaturation at 95 °C — 30 sec., annealing of pri-
mers at 52 °C — 30 sec., elongation at 72 °C — 30 sec.;
final synthesis 72 °C — 7 min.; storage at +4 °C. For the
primers ACT512/ACT2Rd: 95 °C — 30 min., 40 cycles:
95 °C-30sec., 61 °C-30sec.,72°C-30sec.; 72 °C -
7 min.; storage at +4 °C. The amplification results af-
ter electrophoresis in 1.5% agarose gel stained with
ethidium bromide were recorded in a gel-document-
ing system Quantum-ST-4-1500 (Japan). PCR product
size was measured using molecular weight markers
GeneRuler™ 100+ bp and Fast Ruler™ (Fermentas).
Samples were sequenced by the Sanger method. PCR
products for sequencing were purified using a com-
mercial kit QIAquick PCR Purification Kit (Qiagen).
The sequencing reaction was carried out using re-
agents BigDye Terminator v3.1 Cycle Sequencing Kit
(Applied Biosystems) according to the manufacturer’s
instructions, followed by separation of fragments on
an automatic genetic analyzer “Nanofor-05” (Syntol,
Russia). Nucleotide sequences of gene regions of the
studied species were analyzed using the BioEdit soft-
ware and the BLAST NCBI database (http:/www.ncbi.
nlm.nih.gov/BLAST/).

RESULTS AND DISCUSSION

For the analysis of genetic characteristics, we selected
all Diaporthe species registered on the sunflower (see
Table).

American and Australian academic papers men-
tion 17 Diaporthe species damaging the sunflower.
Many of these species damage a wide range of plants.
All these species have similar morphological and cul-
tural characteristics. Only 6 of these 17 species have
been registered in Russia so far. The genetic peculia-
rities of the 17 species have been studied to different
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Diaporthe, BbIOpaHHBIX IJIST UCCIEIOBAHUSA, IIPEICTaB-
JIeH B Tabaulie.

B niutepaTypHbIx ucTouHUKax CIIA u ABcTpanuu
yIoMuHaeTcs 0 17 Bumax poga Diaporthe, IOpaXkarouux
TIOZICOJTHEYHWK. MHOTME 13 3TUX BUIOB ITOPAXKAOT IIIY-
POKMIi KPYT pacTeHuii. Bce 3T BUIbI UMEIOT CXOIHbBIE
MOpGhOIOruYecKyre U KyJIbTypaIbHble TPU3HAKU. V3 17
BUJIOB B Halllel CTPaHe 3aperucTPHUPOBAHBI ITOKA TOITBKO
6 BUOB. [eHeTYeCKre 0COGEHHOCTY 17 BUIOB U3y UEHbI
B pasHoi cremenu. Kak BUIHO 13 TabIUIIbI, HEKOTOPBIE
BUJIbI UMEIOT GOJIbIIIOE KOJINUECTBO HYKJIEOTUIHBIX I10-
cnenoBaTesibHocTel B GenBank NCBI, y3kocmenuaamnsm-
POBaHHBIN ITATOTEH MOICOTHEeUHUKA Diaporthe weieri He
MMeeT HY OJHOM IT0CIeN0BaTeIbHOCTH, OOJIbIINHCTBO
BUZIOB MM€EET HEDOJIBIIIOE YKMCIIO HYKJIEOTUIHBIX TTOCIIE-
IoBaTeJibHOCTel. TakuM 06pa3oM, TeHeTUYECKLE 0CO-
O6eHHOCTY BHYTPU POJia ellle MaJIO U3yUYeHbl.

JIJIs1 TIOMCKA YHUKAJIBHBIX YYaCTKOB '€HOB BHYTPU
poxa Diaporthe HamMu GBIV BbIODAHbBL: TeH BHYTPEHHEN
TpaHCKpubupyemoii obmactu creiicepa (ITS), reH B-Ty-
oynuHa (BT), reH (akTopa SJIOHTAIMU TPaHCASIUN
1-a (TEF-1a), TeH, Kogupywmuii 6eJ0K KaJIbMOIY-
auH (CALM), u ren aktuHa (ACT).

AnHaM3 1ocIeIoBaTEIbHOCTEM ITPOBOIUIIN C TTOMO-
IIBI0 ITporpaMMbl BioEdit, o0cHOBBIBasiCh Ha HAMMEHbIIIEH
KOMILIEMEHTAPHOCTY KOHKPETHOTO yYacTKa TeHa aHaJI0-
TUYHBIM yYacTKaM APYTUxX BUAOB Diaporthe (puc. 1, 2, 3).

B pesynbTaTe IPOBEJE€HHBIX UCCIELOBAHUN BBI-
SICHWJIY, YTO TeH (DaKTopa BJIOHTAIIMU TPAHCIIIUN
1-o (TEF-1a) uMeeT GoJibliiee YKCI0 BapuabeabHbIX
YYaCTKOB I10 CDAaBHEHUIO C OCTAJIbHBIMU T€HAMU.

Fig. 3.

Aligned TEF-1a gene sequences

extents. According to the table, some species have a
large number of nucleotide sequences in GenBank
NCBI, the highly specialized sunflower pathogen Di-
aporthe weieri has no sequence, most species have a
small number of nucleotide sequences. Thus, the ge-
netic peculiarities within the genus are still poorly
studied.

To find unique genetic regions among Diaport-
he species we selected internal transcribed spacer
(ITS), B-tubulin gene (BT), translation elongation fac-
tor gene 1-a (TEF-10a), gene encoding calmodulin pro-
tein (CALM), and the actin gene (ACT).

Sequence analysis was performed using the
BioEdit software, based on the least complementarity
of a particular gene region to similar regions of other
Diaporthe species (Fig. 1, 2, 3).

The conducted research showed that the gene for
translation elongation factor 1-o (TEF-1a) has a greater
number of variable regions than other genes.

CONCLUSION

According to the research, the genus Diaporthe and its
species associated with sunflower are poorly studied.
In Russia, the composition of species within the genus
on the sunflower has been studied little. The further re-
search on this topic is necessary.
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Ta6uia

Buapl poaa Diaporthe, oTo6paHHbIE IJIS N3yUYEHUS TeHETUUECKUX 0COGEeHHOCTel

U nopaxamuiye rmoJCoJIHEUYHUK

PacnpocTpanenue KojinuecTBO HYKJICOTUIHBIX

1o

N¢ HaspaHue BUja PacTeHue-x039uH BP®D

nocJjenoBaTeJabHocTel B GenBank NCBI

1. Diaporthe ambigua Bosee 15 BuzmoB

311

4. Diaporthe goulteri Helianthus annuus

HAYYHbIE NCCNEOOBAHNA  SCIENTIFIC RESEARCH

Table

Species of Diaporthe genus selected for the study genetic peculiarities
and damaging sunflower

N2 Species name

Distribution The number of nucleotide
Host plant in Russia sequences in GenBank NCBI

1. Diaporthe ambigua

Over 15 species 311

4. Diaporthe goulteri

Helianthus annuus 7

7. Diaporthe kochmanii Helianthus annuus 6
8. Diaporthe kongii Arachis hypogaea 21
Helianthus annuus
Ipomoea batatas
Portulaca grandiflora

7. Diaporthe kochmanii Helianthus annuus 6
8. Diaporthe kongii Arachis hypogaea 21
Helianthus annuus
Ipomoea batatas
Portulaca grandiflora

10. Diaporthe masirevicii Arachis hypogaea
Camellia sinensis
Chrysanthemoides monilifera
Gloriosa superba
Glycine max
Helianthus annuus
Physalis peruviana
Zea mays

38

11. Diaporthe miriciae Glycine max
Helianthus annuus
Vigna radiata

54

12. Diaporthe novem Bosnee 30 BUIOB

213

14. Diaporthe sackstonii Helianthus annuus 14
15. Diaporthe serafiniae Helianthus annuus 19
Lupinus albus
Malus domestica
16. Diaporthe stewartii Cosmos bipinnatus 25
Cosmos sulphureus
Helianthus annuus
17. Diaporthe weieri Helianthus annuus 0
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10. Diaporthe masirevicii

Arachis hypogaea 38
Camellia sinensis

Chrysanthemoides monilifera

Gloriosa superba

Glycine max

Helianthus annuus

Physalis peruviana

Zea mays

11. Diaporthe miriciae

Glycine max 54
Helianthus annuus
Vigna radiata

12. Diaporthe novem

Over 30 species 213

14. Diaporthe sackstonii Helianthus annuus 14
15. Diaporthe serafiniae Helianthus annuus 19
Lupinus albus
Malus domestica
16. Diaporthe stewartii Cosmos bipinnatus 25
Cosmos sulphureus
Helianthus annuus
17. Diaporthe weieri Helianthus annuus 0
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3AKJ/IIOYEHUE

[TpoBeneHHBIE KUCCHAENOBAaHUS TTOKAa3aJid, YTO POJ
Diaporthe u ero BUAbI, acCollUuUpyeMble C IO COJI-
HEUYHUWKOM, MaJio usyueHsl. Ha Tepputopuu P® Ha
MOICOJTHEYHUKE COCTAaB BUJOB BHYTPU PoJa M3yUyeH
B HEGOJIBIITOM 06beMe. HeobX0[MO TTPOIOIKUTD UC-
cJleloBaHMS B 3TOM HallpaBJIEHUMU.

AHanM3 HYKJIEOTUAHBIX ITOCIeN0BaTEIbHOCTEN
TI03BOJINJ BBISIBUTH I'eH (paKTopa 3JOHTaAlluU TPaHC-
ganum 1-o (TEF-1a), Ha OCHOBe KOTOPOTo OyAyT pas-
pabaThIBaTbCS OPUTUHAJIbHBIE TECT-CUCTEMBI JIJIs IV -
arHocTuky (hOMOTICHCa MTO/ICOJTHEUHUKA MeTOIoM TTLIP
B peXrMe peajibHOTO BpEMEHMU.
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2. Thompson S.M., Tan Y.P,, Young A.J., Neate S.M.,
Aitken E.A.B., Shivas R.G. Stem cankers on sunflower
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pathogenic Diaporthe (Phomopsis) species // Persoonia. —
2011.-N227.-P. 80-89.
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helianthi v Mepbl 60pPbOBI C HUM B yCJIOBUSX KpacHo-
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Kpacuopmap, Ky6aH. roc. arpapH. yH-T, 2000. — 25 c.

4. MMusens B.T., Anuduposa T.II., Ulynax U.N.,
Mypapgacuinosa H.B., Caenko I'M. CemeHa 1oLicONIHEY-
HUKa — UCTOYHUK COXPaHEHUS U PACIIPOCTPaHEHUS
¢omoricuca // 3anruTa ¥ KapaHTUH pacTenuit. — 2010. —
Ne1.-C.36-40

5.TomxurHa M.M., F'anuu6aa d.b. [TepBast HaxomKa
rpuba Diaporthe phaseolorum Ha IIoAcoIHeYHNKe B Poc-
cuun. —2018. - Tom 5. — N2 1. - C. 59-64.

6. Carbone I., Kohn L.M. A method for designing
primer sets for speciation studies in filamentous ascomy-
cetes // Mycologia. —1999. - Vol. 91. — N¢ 3. - P. 553-556.

7.Glass N.L., Donaldson G.C. Development of primer
sets designed for use with the PCR to amplify conserved
genes from filamentous ascomycetes // Appl. Environ.
Microbiol. - 1995. - Vol. 61. — N2 4. - P. 1323-1330.

8. O’'Donnell K. et al. Multiple evolutionary origins
of the fungus causing Panama disease of banana:
concordant evidence from nuclear and mitochondrial
gene genealogies // Proceedings of the National Academy
of Sciences. —1998. - Vol. 95. - N2 5. — P. 2044-2049.

9.White T.J.,Bruns T., Lee S., Taylor J. Amplification
and direct sequencing of fungal ribosomal RNA genes
for phylogenetics // PCR protocols: a guide to methods
and applications. —1990. —V. 18. - P. 315-322.

NHPOPMAIIUA OB ABTOPAX

CypuHa TaTbgHa AJjIeKCaHAPOBHA, KaHIWUIAT
OMOJIOTMYECKUX HayK, HavyaJIbHUK — CTapIIMi Ha-
YUHBI COTPYAHUK HAYYHOT'O OTZEJIa MOJEKYISIPHO-
TeHEeTUYEeCKUX MeTOIOB fuarHoctuku ®I'bY «BHUMKP»,
p. 1. BeIKOBO, I. PaMmeHcKoe, MocKoBcKas 06J1., Poccus.

Ckpumnka Ojsibra BajleHTUHOBHA, KaHIUIAT 6110~
JIOTUYECKUX HayK, CTapIINI HayYHbBIN COTPYIHUK Ha-
YYHO-METOLUUYECKOTr'0 OTZeJIa MUKOJIOTUU U I'eJIbMUH-
Tonoruu ®I'BY «BHUUKP», p. 1. BeIKOBO, I. PaMeHCKOe,
MockoBckas 06J1., Poccus.

PyukoB Erop PoMmaHOBUY, MJIAIIIUN HAYYHbIH
COTPYLHUK HAYUHO-METOLMNYECKOI'0 OTAejila MUKOJIO-
rum u reabMmuHTONIO0rMN ®I'BY « BHUVKP», p. 11. BhIKO-
BO, I. PameHckoe, MockoBckas 00J1., Poccusd.

The analysis of nucleotide sequences revealed the
gene for translation elongation factor 1-a (TEF-1a), on
the basis of which original test systems will be deve-
loped for the diagnosis of stem canker of sunflower by
real-time PCR.

REFERENCES

1. Masirevic S., Gulya T.J. Sclerotinia and Phomop-
sis —two devastating sunflower pathogens // Field Crops
Research. 1992; 30: 271-300.

2. Thompson S.M., Tan Y.P.,, Young A.J., Neate S.M.,
Aitken E.A.B., Shivas R.G. Stem cankers on sunflower
(Helianthus annuus) in Australia reveal a complex of
pathogenic Diaporthe (Phomopsis) species // Persoonia.
2011; 27: 80-89.

3. Dolzhenko E.G. Biology of the fungus Phomop-
sis helianthi and its control measures in Krasnodar Krai
[Biologiya griba Phomopsis helianthi i mery bor’by s nim
v usloviyakh Krasnodarskogo kraya]. Author’s abstract
for the degree of PhD in Biology. Krasnodar, Kuban
State Agrarian University, 2000. 25 pp.

4. Piven V.T., Alifirova T.P,, Shulyak L.I., Murasadilo-
va N.V,, Saenko G.M. The sunflower seeds as the source
of preservation and spreading of phomopsis [Semena
podsolnechnika — istochnik sokhraneniya i raspros-
traneniya fomopsisal. Plant protection and quarantine.
2010; 1: 36—40 (in Russian).

5. Gomzhina M.M., Gannibal F.B. The first detec-
tion of the fungus Diaporthe phaseolorum on sunflower in
Russia [Pervaya nakhodka griba Diaporthe phaseolorum
na podsolnechnike v Rossii]. Microbilogy Research Inde-
pendent Journal. 2018; 5-1: 59—-64 (in Russian).

6. Carbone I., Kohn L.M. A method for designing
primer sets for speciation studies in filamentous asco-
mycetes. Mycologia. 1999; 91-3: 553-556.

7. Glass N.L., Donaldson G.C. Development of
primer sets designed for use with the PCR to amplify
conserved genes from filamentous ascomycetes. Appl.
Environ. Microbiol. 1995; 61-4: 1323-1330.

8. 0’Donnell K. et al. Multiple evolutionary origins
of the fungus causing Panama disease of banana: con-
cordant evidence from nuclear and mitochondrial gene
genealogies. Proceedings of the National Academy of Scienc-
es.1998; 95-5: 2044-2049.

9. White T.J., Bruns T., Lee S., Taylor J. Amplifica-
tion and direct sequencing of fungal ribosomal RNA
genes for phylogenetics. PCR protocols: a guide to
methods and applications. 1990; 18: 315-322.

INFORMATION ABOUT THE AUTHORS

Tatyana Surina, PhD in Biology, head and senior
researcher of Research Department for Molecular Ge-
netic Methods of Diagnosis, FGBU “VNIIKR”, Bykovo,
Ramenskoye, Moscow Oblast, Russia.

Olga Skripka, PhD in Biology, senior researcher
of Research and Methodology Department for Myco-
logy and Helminthology, FGBU “VNIIKR”, Bykovo, Ra-
menskoye, Moscow Oblast, Russia.

Egor Ruchkov, junior researcher of Research and
Methodology Department for Mycology and Helmin-
thology, FGBU “VNIIKR”, Bykovo, Ramenskoye, Mos-
cow Oblast, Russia.

dutocaHutapus. KapaHtuH pactenuii = 48

HALUW SKCMEOAULLUN

YOK 581.9 (581.527.7)

I'ep6oJjiornueckas
IKCIeauLIUs

B ToMCKYy10 00J1aCTh
1 AJITalicKuM Kpau

T.B. 9BEJIb!, A.JI. 9BEJIb?, C.1. MUXAMJIOBA3

* Tomckuii punuan ®I'BY «BcepocCcUinckuii LeHTp
KapaHTHHA pacTeHui» (PrBY «BHUUKP»),
. ToMmcKk, Poccus

2 ®I'AOY BO «HalMoHaJbHbIH HCCIeL0BaTeIbCKUA A
TOMCKMI rOCyJapCTBEHHBIN YHUBEPCUTET»,
. ToMcKk, Poccus

3 Tomckuit punuan ®T'BY «BHUUKP», . ToMcK,
Poccus; ®TAOY BO «HalloHAaJIbHbBIH
ucciemoBaTeabCcKuil TOMCKUI roCyIapCTBEHHbBIN
YHUBepPCUTeT», I. ToMcK, Poccusa

1 ORCID 0000-0002-6356-7077,
e-mail: t-ebel@sibmail.com

2 ORCID 0000-0002-7889-4580,
e-mail: alex-08@mail2000.ru

3 ORCID 0000-0003-4595-2032,
e-mail: mikhailova.si@yandex.ru

AHHOTAIIUA
B cTaThbe coob6IaeTcs 0 repboIornIecKon SKCIIe NN
B paiioHbl ToMcKoil ob6sacTu U ANTalicKUU Kpa, Ko-
Topad cocTosyiach B aBrycre 2020 I. B paMKax BBIIIOJI-
HEHUS HayYHO-KUCCIIeI0BATEIbCKOM paboTsl (HUP), 1 o
pesysbTaTax JaHHOU SKCIIeAUIIVN. B TI0JIEBbIX YCIIOBU-
SIX TIPOBOZAMJIOCH M3YUEeHNeE PACIIPOCTPAHEHUS U BKO-
JIOTO-6MOJIOTUYECKUX 0COOEHHOCTEN COPHBIX, B TOM
YuCJIe KapaHTUHHBIX M MHBAa3WUBHbBIX, BUJIOB PACTEHUH,
BBITIOJIHSJINCH Te000TaHUYECKIE OTIMCAHUS arPOIleHO-
30B, cobupaJicsa repbosiornyecKkruil MaTepual. [Ipose-
IleHbl HAaGJII0eHs B IPUPOJie 3a BULAMU ITOBUJIUK
Y IMKJIaXeHOU AyPHUITHUKOJUCTHOM.

Kniwoueswote cnosea. CopHble pacTeHUs, UHBA3UB-
HbIE BUJIbI, aTPOIIEHO3bI, KADAHTUHHbBIE BUbI PacTe-
HuM, ToMcKkas 00/1acTh, AITaCKUI Kpa.
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pbeBHA, HAy4YHBIN COTPYAHUK HCIBITAaTEJIbHOU Jia-
oopatopuu Tomckoro ¢unnana ®I'BY «BHUWKP»,
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ABSTRACT
The article describes a herbological expedition to the
districts of Tomsk Oblast and Altai Krai which took
place in August 2020 within the research project, as
well as the results of this expedition. In field conditions,
the researchers studied the spreading, ecological and
biological characteristics of weed plants, including the
quarantine and invasive plant species, described the
geobotany of agrocenoses and collected herbarium ma-
terials. Observations of Cuscuta spp. and Cyclachaena
xanthiifolia (Nutt.) Fresen. were carried out in nature.

Key words. Weeds, invasive species, agrocenoses,
quarantine plant species, Tomsk Oblast, Altai Krai.
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INTRODUCTION

n 2018-2021 the Tomsk branch of

FGBU “VNIIKR” carried out a research project

called “Study of Distribution and Ecological and
== Biological Characteristics of Quarantine and In-

vasive Plant Species in Siberian Federal District”
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Puc. 1. Tomckasa obnactb  Fig. 1. Tomsk Oblast
Ha kapTe Poccum on the map of Russia

0COOEHHOCTEeN KapaHTWHHBIX M WHBA3WBHBIX BUIOB
pacTeHuil Ha TeppuTopun Cubupckoro gemepasbHO-
ro okpyra». B 2020 r. mepe UCIIOTHUTENIMY JaHHOU
HUP crogya 3ajava ucciaenoBaTb COPHO-IIOJEBYIO
u pyzepanbHyio dyopy ToMckoii 1 KeMepoBckoii 06-
Jnacteii. OMHAKO, B CBSI3U CO CJIOKMBIIEIHCS STINIEMUO-
JIOTUYECKOM cuTyalmel, oKasajioch HEBO3MOXXHBIM
MpoBeIeHNe SKCIeIUIMOHHON M0e3IKY Ha TEPPUTO-
puu KemepoBcko obsiactu. [103TOMY IOCHIE TPOBee-
HU4 OJIEBBIX UCCIeoBaHUM B TOMCKOM 06J1aCTU OHU
OBLIY IIPOLOJIKEHbBI B AJITalICKOM Kpae.

3agauu skcreaunyu B 2020 I. Ha TEPPUTOPUM
ToMCKoO# 06J1aCTU ObLIY CIEMYIONTNE:

— obciieoBaHVe COPHO-TIOJIEBOM U pyZepalbHON
JIopBHI;

— cbop ceMeHHOr0 U repbapHOro MaTepuaia JJis
TIOITOJTHEHUS KapIIOJIOTUUECKON KOJUIEKIIMY U Trepba-
pust;

— TIOWCK KapaHTWHHBIX BUJOB PAaCTEHUN HA MC-
clienyeMoil TEpPUTOPUY;

— BBINIOJIHEHME Teo00TaHUUYEeCKUX ONMCAaHUN
arpoIleH030B U IIeHO30B C COPHBIMU PACTEHUSIMU;

— HaOJI0IeHUs 3a COPHBIMM, MHBAa3WBHBIMU
(B TOM umciie 0c060 OITACHBIMM) ¥ KAPAHTUHHBIMU BU-
laMY pacTeHU B MPUPOIHBIX YCIOBUIX.

Ha TeppuTopuu AnTalicko-
To Kpas 3aJauell UCIIOJHUTeIeHn
HUP 6b10 M3ydyeHUE HKOJIO-
r0-O1OJIOTMYECKUX 0COOEHHOCTEMN
BUIOB poja Cuscuta u Cyclachae-
na xanthiifolia (Nutt.) Fresen.

Tomckas 06JIacTh TI0 CBOUM
pasMepaM HaxoguTcs Ha 16-M Me-
cTe cpeny cyobeKToB Poccuiickon
depepanuu ¥ 3aHUMAET TEPPU-
TOpPUIO IIoIanbo 314,5 Thics-
ym kM?[1], Ha ceBepe TPAHUYUT
¢ TroMeHCKO 06J1acThbi0 ¥ XaHThI-
MaHCHUMCKUM aBTOHOMHBIM OKPY-
roM, Ha re — ¢ KemepoBcko#
u HoBocubrpcKol o6acTaMu, Ha
3anaze — ¢ OMCKoi 06J1acTbIo, Ha
BOCTOKe — ¢ KpacHOSIpCKUM Kpa-

as part of the research project “The Study of Peculiari-
ties of the Development, Evaluation of Spreading of Se-
rious Pests in the Russian Federation”. In 2020, the re-
searchers of the project had an aim to study the weed
field and ruderal flora of Tomsk Oblast and Kemero-
vo Oblast. However, considering the present epidemio-
logical situation, it was impossible to conduct an expe-
dition on the territory of Kemerovo Oblast. Therefore,
once completed in Tomsk Oblast, the field research
continued in Altai Krai.

The aims of the expedition in Tomsk Oblast in
2020 involved:

- studying weed-field and ruderal flora;

— collecting seed and herbarium material for the
carpological collection and herbarium;

— searching for quarantine plant species on the
studied territory;

— making geobotanical descriptions of agro-
cenoses and cenoses with weeds;

— observing weed, invasive (including especially
serious) and quarantine plant species in natural con-
ditions.

In Altai Krai, the aim of the researchers involved
studying ecological and biological characteristics of
Cuscuta spp. and Cyclachaena xanthiifolia (Nutt.) Fresen.

Tomsk Oblast is the 16™largest subject of the Rus-
sian Federation and occupies an area of 314.5 thou-
sand km? [1], in the north it borders with Tyumen
Oblast and Khanty-Mansiysk Autonomous Okrug, in the
south — Kemerovo Oblast and Novosibirsk Oblast, in the
west —with Omsk Oblast, in the east — with Krasnoyarsk
Krai (Fig. 1). The length of the region from north to
south is about 600 km, from west to east — 780 km [2].

Located in the southeast of Western Siberia,
Tomsk Oblast is not distinguished by a wide variety
of landscapes, which is explained by the peculiari-
ties of natural and climatic conditions. Most of its ter-
ritory is a swampy flat area with elevations not high-
er than 200 m above sea level. The central part of
the region is occupied by the wide Ob valley, dividing
the region into 2 equal parts. The left bank of the Ob

eM (puc. 1). TIPOTSIKEHHOCTb 00JIA-  pyc, 2. Peka O6b B OKPECTHOCTAX C. YpTaM Fig. 2. The Ob River near the village Urtam
CTH C ceBepa Ha for 0K0JIo 600 KM,  KoxeBHMUKOBCKOro palioHa ToMckoit o6nacTty in Kozhevnikovsky District, Tomsk Oblast

c 3arajia Ha BOcToK — 780 kM [2]. (hoTo T.B. I6enb)
PacmoJio)keHHas Ha 0T0-

BocTOKe 3amamHoir Cubupwu,

Tomckas 06JlacTh He OTJIMYAEeTCSI OOJbIIUM Pa3HO-

obpasueM JaHAMmAa(TOB, YTO OOBSICHSIETCS 0COOEHHO-

CTSIMU IPUPOHO-KIMMATUYECKUX YCIOBUMA. BOMbIast

(photo by T.V. Ebel)

dutocaHutapus. KapaHtuH pactenuii = 50

HALIU 3KCNEOUUMN  OUR EXPEDITIONS

Puc. 3. Peka Yas B c. lopgropHom
YaumHckoro paioHa Tomckoi obnactu
(choTo T.B. 36enb)

Fig. 3. The Chaya River in the village
Podgorny in Chainsky District, Tomsk
Oblast (photo by T.V. Ebel)

River is occupied by one of the
world’s largest Vasyugan Swamp
(53 thousand km?). River valleys
occupy 1/5 of the area (Fig. 2—4).
Swamping and peat formation
remains the predominant re-
lief-forming process. Only in the
south of the region does the re-
lief become more diverse. Here is
the Pritomsk region of the Koly-
van-Tomsk plateau, which is the
northern border district of the
Kuznetsk-Salair geomorpho-
logical region, characterized by
higher absolute elevations (up to
200-300 m) and significant rug-
gedness of relief [3, 4].

The location of Tomsk
Oblast in temperate latitudes
(55-61°N) on a flat plain, open to

Puc. 4. CtapuuHoe o3epo B novime p. Tomn  Fig. 4. Oxbow lake in the flood plain

(Tomckuii paiioH ToMcKow obnacTu)
(choTo T.B. 6enb)

YacTb TEPPUTOPUM 06JIACTU MIPEICTaBsgeT cob0ii 3a-
60JI0OUEHHOE TIIOCKOE TTPOCTPAHCTBO C OTMETKAMU He
BhIlle 200 M HaZL ypoBHEM Mop4. LleHTpasbHad yacThb
obyacTu 3aHATa MUPOKOU moiauHoU O6u, mensaimen
obJyiacTh Ha 2 paBHbIe YacTu. JleBobepexxbe peku O6u
3aHATO OJJHUM U3 KPYITHENIUX B MUpe BacioraHckum
6osoToM (53 ThiCAUM KM?). PeuHbIe JOJMHbBI 3aHUMAIOT
1/5 yvacTb miomanu obaactu (puc. 2—4). [Ipeobagaio-
UM pesibeh006PasyoIIuM ITPOIECCOM OCTaeTCsI 3a60-
JnaurBaHue u TopdoobpasoBaHue. JIUIIb Ha ore 06J1a-
cTU pesbed CTaHOBUTCS 60Jiee pa3HOOOGPa3HBIM. 31eCh
HaxomuTcsd ITpuToMcKuil paiioH KoabiBaHb-TOMCKOTO
T1JIaTO, KOTOPOE TIPECTaBIISAET CO60I CEBEPHYI0 OKpa-
uny KysHenko-Casaupckoii reoMmopdosoruyeckoii
obJiacTu, XxapakTepusymouieics 6ojiee BBICOKUMU ab-
COJIFOTHBIMU OTMETKaMu BbIcOT (o 200-300 M) 1 3Ha-
YUTEJIbHOU pacujieHeHHOCThIO pesibeda [3, 4].
[MososxeHre TOMCKOM 06J1aCTU B yMEPEHHBIX IIH-
portax (55—61° c. 111.) Ha TIJIOCKOI paBHUHE, OTKPBITON
BETpPaM C ceBepa U ora, 06yCJIOBJIMBAET KPANHIOK
HEYCTOMYMBOCTh KJIMMAaTa, PE3KKNe Mepernazbl TeM-
repaTyp BO3ayXa B TeUEeHUE rofla U CYTOK. 3uMa MPo-
IOJDKUTENIbHAs, HaunHaeTcs ¢ 23—-29 oKTI0ps Ha ce-
Bepe u 5—8 HOoa0ps Ha ore 06J1acTy, 3aKaHUNBAETCS

of the Tom River (Tomsk District, Tomsk
Oblast) (photo by T.V. Ebel)

winds from the north and south,
determines the extreme instabi-
lity of the climate, sharp changes
in air temperatures throughout
the year and day. Winter is long,
starting from October 23-29™ in
the north and November 5-8" in
the south of the region, ending in
mid-March — early April, sunny
days no more than 1/3, the sun is
low and cold. The average Janu-
ary temperature is -19...-23 °C,
the lowest temperatures reach
—50...-58 °C. Snow cover reach-
es its maximum in March. Spring
is short and stormy, the average
temperature rises by 17-19 °C,
snow cover melts in late April —
early May. Summer begins in
late May — early June and ends
in early September, while in the
south it is 19 days longer. The
sun is high and hot, the length
of the day is 16—-19 hours, July average temperature
is 22-24 °C, reaching 36-38 °C, the diurnal tempera-
ture range is 12—15 °C, which leads to June and August
frosts, complicating the cultivation of cultivated plants.
Autumn starts in early September and ends in late Oc-
tober, the weather is unstable, the surge of air from the
north and south leads either to brief moments of Indi-
an summer, or to snowfall. The average temperature of
the year in the region is below zero: from -3 °C in the
north-east to —0.6 °C in the south. Thunderstorms are
typical for July, fogs for August (Fig. 5), for the winter
months — blizzards, from October to May ice storm and
silver thaw are typical. The average amount of precipi-
tation per year is 400-570 mm, their maximum falls on
July-August in the form of showers [3].

Two-thirds of the region’s territory are occupied
by forest vegetation. Quite large areas are covered with
pine forests, among which are lichen pine forest (Fig. 6),
white moss pine forests, swampy sphagnum forests and
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B HavaJie 3-i JeKaJabl MapTa —
Hayajie arpeJisd, COJHEYHBIX
nHelW He 6ojyee 1/3, coaHIle
HU3Koe U XoJoaHoe. CpegHasa
TeMIlepaTypa gHBapsg COCTaB-
ageTt —19...-23 °C, MUHUMAJIb-
HBIe TeEMIIEPaTyphl LOCTUTAIOT
—50...-58 °C. B mapTe CHEXHbBIN
TIOKPOB [IOCTUTAET MaKCUMY-
Ma. BecHa KopoTKas u GypHasi,
CpelHAd TeMIepaTypa BbIpac-
TaeT Ha 17-19 °C, CHeXXHbIH 110-
KPOB CXOJIUT B KOHIIE allpess —
HayvaJjie Mad. JIeTo HauMHaeTCAa
B KOHIIE Mas — MEePBBIX YMCIaxX
WIOHS U 3aKaHYuBaeTcd B 1-U
Iekaje CeHTAOPS, MpPU 3TOM
Ha I0Te OHO ITPOMOJIKUTENIbHEE
Ha 19 pHe#. CoJIHIIE BBICOKOE
U YKapKOe, TPOAOIKUTENBHOCTD
IHA — 16-19 yacosB, TeMIepary-

_ o
pa uioJd B cpegHeM 22-24 °C,  yan crapuuHbiM 03€pOM B OKPECTHOCTSX

Puc. 5. YTpeHHuMI TymaH 18 aBrycta 2020 T. Fig. 5. Morning fog on August 18, 2020,

over an oxbow lake near Baturino,

mocruraeT 36-38 °C, aMILUIUTY-  c. baTypuHo LLlerapckoro paiioHa ToMCKoii Shegarsky District, Tomsk Oblast

Ja CYyTOYHOTI'0 XoZa TeMIiepaTyp o6bnactu (hoTo T.B. 36enb)

cocTaBJiisgeT 12-15 °C, uTo npu-

BOJIUT K NIOHBCKUM U aBTYCTOB-

CKMM 3aMOPO3KaM, OCJIOXHSIIOIIMM BhIpallliBaHUe
KyJIbTYPHBIX pacTeHuil. OceHb HaUMHaeTcs B 1-1 Je-
Kaze ceHTsAOpS ¥ 3aBeplIaeTcs B ITOCIeTHEN eKajie
OKTSIGPS, TTOro/la HEYCTOMYMBAsI, BTOP)KEHME BO3LYIII-
HBIX Macc C ceBepa U ora IIPUBOILUT JUO0 K KPaTKUM
MOMeHTaM 6abbero JieTa, Jub0 K BbITIaJeHUI0 CHeTa.
CpenHsag TeMIlepaTypa rofla B 06J1acTu — HUXKe HYJIS:
oT —3 °C Ha ceBepo-BocToKe 10 —0,6 °C Ha 1ore 06J1aCTH.
Il WioJist XapaKTePHBI TPO3bI, IJI aBTyCTa — TyMa-
HBI (puc. 5), AJi9 SUMHUX MECAIIEeB — METEJIH, C OKTSIOPS
10 Mai XapaKTePHbI TOJI0JIe ] 1 U3MOP03b. CpeHee KO-
JIMYECTBO 0CaZKOB B rof, — 400-570 MM, MakKCUMyM UX
TIPUXOAUTCS Ha UIOIb-aBTYCT B BUJe JUBHEMH [3].

IlBe TpeTu TEPPUTOPUHU 00JIaCTU 3aHATHI JIECHOH!
PaCTUTENIbHOCTDIO. JIOBOJIBHO GOJIBIIME TIONAAU T10-
KPBIThI COCHOBBIMU JIECAMU, CPeIU KOTOPBIX BBILEJIS-
I0OTCS COCHSIKM-6eJIOMOITHUKY (Puc. 6), COCHIKK-3€-
JIEHOMOIITHUKY, 3a60J104eHHbIE charHOBBIE Jleca U Ha
IOTO-BOCTOKE COCHSIKM TPpaBsaHbIe. TeMHOXBOMHEIE Jieca
TaeXHOTO THUIIA ABJSIOTCS 30HAJbHOU PaCTUTENb-
HOCTBHI0 U IIMPOKO PACIIPOCTPaHEHBI IOUTH BO BCEX
patioHax objyiacTu. Hau6oJbIlIMe IJI0NaA1 3aHATHI 3e-
JIEHOMOIITHOM Taurou. [To4Tu OJOBUHY 3aJIeCEHHOU
TEPPUTOPUU 06JIACTY 3aHMMAIOT JINCTBEHHBIE Jieca,
IpeuMylleCcTBEHHO 6epe30Bhle, peXxe CO 3HAUUTEIb-
HBIM yYaCTHEM OCUHBI. Kak IpaBuio, OHU UMEIOT BTO-
PUYHBIN XapaKTep, IIPeACTaBIsasa CO60H pa3InyHble
CTaJluU QaHTPOIIOTeHHBIX CyKIleccuii [4].

BoJiee mOJIOBUHBI TePPUTOPUU 06JIacTy 3a60J10-
yeHo (puc. 7-9). HauGoabiIyio MJjolaab 3aHUMAIOT
BEPXOBbIE OJIUTOTPODHBIE charHOBbIE 6OJIOTA, CMEHSI-
eMble B I0)KHBIX PallOHaX HU3WHHBIMU 3BTPO(OHBIMU
OCOKOBO-TUITHOBBIMU 60I0TaMu. JIyTOBast paCTUTENb-
HOCTb, 3aHUMaIasg MeHee 4% MJomany o6JiacTu,
MMeeT BaKHOE X03IHMCTBEHHOE 3HAUEHUE U IPEICTaB-
JIeHa TTIOMMEHHBIMY U CYXO[I0JIbHBIMU JIyTaMU.

B 100KHBIX palioHax Ha CKJIOHAX I0KHOM DKCIIO-
3UIMY BCTPEYAIOTCS YYACTKU JIYTOBBIX U HACTOSAIIUX
crerneti (puc. 10), Ha KAMEHHUCTBIX CKJIOHAX OeperoB
PeK MOXXHO YBUZIETh (pparMeHThl eTPOPUTHON KCe-
POGUIbHON PACTUTEILHOCTH.

(photo by T.V. Ebel)

grass pine forests in the south-east. Taiga-type dark co-
niferous forests are zonal vegetation and are widespread
in almost all areas of the region. The largest areas are
covered with green moss boreal forest. Almost half of the
forest territory is occupied by deciduous forests, main-
ly birch, less often with a significant part of aspen. As a
rule, they are of a secondary nature, representing vari-
ous stages of anthropogenic succession [4].

More than half of the region’s territory is swampy
(Fig. 7-9). Most of the area is covered with oligotrophic
sphagnum highmoor replaced by eutrophic sedge-
hypnum lowmoor in the south. Meadow vegetation co-
vering less than 4% of the area is of great economic im-
portance and is represented by floodplain and upland
meadows.

In the southern regions, on the south-facing slopes,
there are areas of meadow and true steppes (Fig. 10),
fragments of petrophytous xerophilous vegetation can
be seen on the rocky slopes of the river banks.

In general, the flora of Tomsk Oblast is not ori-
ginal. The northern border of the spreading of many
plant species passes through the region. Some species
are here at the southern limit of their spreading [4].

Agricultural land in Tomsk Oblast occupies about
5% of the territory. The total land area used by agricul-
tural producers is 1370 thousand hectares, cultivated
land - 335 thousand hectares [5, 6]. Provision of arable
farmland in Tomsk Oblast is one of the lowest in West
Siberian Region: 0.7 hectares per person. Small quan-
tities of wheat, flax, potatoes and vegetables are grown
here. Cattle, pigs, sheep and goats, poultry are bred
here. Fur trade (squirrel, sable, muskrat, Siberian wea-
sel) and fur farming (silver-black fox) are developed.

The peculiarities of the natural conditions of
Tomsk Oblast determine the unequal agricultural de-
velopment of the lands of its 16 administrative regions.
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B mesiom aopa ToMcKol 06J1aCcT HE OTINYAET-
cs OpUTHMHAJIBHOCTBI0. Ha TeppuTOpru 06J1aCTH IIPO-
XOIWT ceBepHas rPaHUIla PACIIPOCTPAHEHNS MHOTUX
BUJIOB pacTeHUM. HeKOTOpbIe BUIbI HAXOASATCS 3/IEChH
Ha I00KHOM TIpejiesie pacipocTpanenus [4].

CelbCKOX03491CTBEHHBIE Yro/ibsl B ToMCKO 06J1a-
CTH 3aHMMAIOT OKOJIO 5% Tepputopuu. O6IIas 3eMeJb-
Had IJIOWa/lb, UCII0JIb3yeMas CeJIbX03TOBAPOIIPOU3-
BOAUTENSIMU, cocTaBisgeT 1370 Thicdd ra, IOCeBHbIE
miromanu — 335 Teicau ra [5, 6]. OGecnedyeHHOCTb
MMaXOTHBIMU CEJIbX03yToAbAMU B TOMCKOU 06acTu —
OJlHA M3 CaMbIX HU3KUX B 3anagHo-CrubupCcKoM permo-
He: 0,7 ra B pacueTe Ha OAHOTO )XUTeJIS. 30eCh B He-
6OJIBIINX KOJIMUECTBAX BhIPAIUBAIOT MIIEHUILY, JIEH,
kapTodenb U oBouU. Pa3BOAAT KPYIHBIN pOTraThIi
CKOT, CBUHE, OBEI] ¥ KO3, JOMAIITHIOK IITUILY. PA3BUTHI
TIyIIHOU TTpoMbIce (6esika, co60Jib, OHIATPA, KOJIOHOK)
¥ 3BEPOBOJICTBO (CepebpucTo-uepHasi JIMCUIIA).

Oco6eHHOCTH NMPUPOLHBIX YCJIOBUN TOMCKOM
06JiacTy OMIpefeNnIv HEOAUHAKOBYIO CEJIbCKOX035H -
CTBEHHYI0 OCBOEHHOCTD 3eMeJib ee 16 afMUHUCTPA-
TUBHBIX PAaOHOB. BoJiee 6y1aronpusTHbIE TPUPOJLHbIE
Y DKOHOMUYECKYe IIPELIIOCHIIKY Pa3BUTHS CEIbCKOTO
X03g1CTBAa B FOX)KHBIX palioHax 06j1acTy 00yCIOBUIU €T0
TEPPUTOPUATIbHYIO KOHIIEHTPALUIO B 5 aAMUHUCTPA-
TUBHBIX paBioHax: IllerapckoM, Ko)keBHUKOBCKOM,
ToMCKOM, ACUHOBCKOM, 3bIpSHCKOM (puc. 11). B aTux
palioHax, 3aHMMAIIIUX Bcero 9% Teppuropuu obiia-
cTu, IpokuBaeT 70% HaceJeHUsI, COCPeNOTOYEeHO 60-
Jiee TIOJIOBUHBI CeTbCKOX035IMCTBEHHBIX YTOJIUMN, OKOJIO
65% ITI0CEeBHBIX ILIOLIALel (B TOM uucie 3/4 moceBoB
3€PHOBBIX KyJbTYP) [7]. Bcst TeppuTOpUst 06J1acTy Ha-
XOJIWITCSI B 30HE PUCKOBAHHOT0 3eMJIe/IeNus.

Puc. 6. HanouBeHHbIli nokpoB  Fig. 6. Ground
B COCHsIKe-6en1oMoLLHMKe vegetation in lichen pine

forest (Kolpashevsky
District of Tomsk Oblast)
(photo by T.V. Ebel)

(KonnaweBcKkuit panoH
ToMmckow obnactu)
(choTo T.B. 36enb)

More favorable natural and economic prerequisites
for the development of agriculture in the southern dis-
tricts of the region led to its territorial concentration in
5 administrative districts: Shegarsky, Kozhevnikovsky,
Tomsk, Asinovsky, Zyryansky (Fig. 11). In these dis-
tricts, occupying only 9% of the region’s territory, 70%
of the population lives, more than half of agricultural
land and about 65% of the cultivated area is concen-
trated (including 3/4 of grain crops cultivation) [7].
The entire territory of the region is in the zone of risky
farming.

Grain production in Tomsk Oblast is mainly aimed
at providing livestock with fodder, although commer-
cial grain is produced in small volumes. Suburban
agricultural enterprises cultivate vegetables, pota-
toes. The cultivation volume of flax of local selection
is growing [5].

Recently organic farming has been actively deve-
loping in Tomsk Oblast, which is a leader in the produc-
tion and export of organic products. In 2020, the num-
ber of organic farmland in the region increased by 37%
compared to 2019. The export of organic products from
Tomsk Oblast reaches 9 million euros. This is over 80%
of all “organic” exports from Russia [8].

MATERIALS AND METHODS

The study of the weed flora of both segetal and ru-
deral habitats was carried out by the route-reconnais-
sance method of territory surveying [9]. During the
expedition, 45 geobotanical descriptions were made
in various agrocenoses of the Asinovsky, Zyryansky,
Kozhevnikovsky, Kolpashevsky, Krivosheinsky, Per-
vomaisky, Tomsk and Shegarsky Districts of Tomsk
Oblast (Fig. 12). To estimate the abundance of weed
species in agrocenoses, the 6-point Uranov scale was
used [10]. Seed material was collected in separate paper
bags, which were signed and placed in cloth bags. Over
160 seed samples were collected, belonging to 92 spe-
cies from 69 genera of 22 plant families, and also more
than 250 sheets of weed plants herbarium (89 species
from 67 genera of 24 families).

During an expedition to study the biology and
ecology of certain weed species chosen by the research
project performers as models, the inspection was car-
ried out in 1 location of hop dodder (Cuscuta lupulifor-
mis Krock.) in Zyryansk District of Tomsk Oblast and
Aleisky District of Altai Krai, and 2 locations of Ame-
rican field dodder (C. campestris Yunck.) in the city of
Barnaul (Altai Krai). The species of the potential host
plants of Cuscuta spp. were determined by the visual
method by confirmation of the contact between Cuscu-
ta haustoria and host plant tissues. Photographing was
carried out and an herbarium of host plants was col-
lected with dodder shoots attached to them. Also, when
studying Cuscuta spp. special attention was paid to de-
tecting insects which are phytophages of this pest. For
this purpose, a visual method was used (detection of
insect-caused damage in natural conditions), as well as
collecting parts of Cuscuta plants in paper bags in order
to study them for colonization with phytophage larva
and growing the latter to the imago stage in laboratory
conditions.
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Puc. 7. 3abonoyeHHas Fig. 7. Swampy floodplain

novima p. LWypenbku of the Shudelka Ruver
B KonnawesckoM paiioHe  in Kolpashevsky
Tomckoi obnacTtu District, Tomsk Oblast
(choTo T.B. 36enb) (photo by T.V. Ebel)

TIpon3BOACTBO 3epHa B TOMCKOM 06J1aCcTH Hallese-
HO B OCHOBHOM Ha obecIieyeHue )KMBOTHOBOICTBA (y-
PaXkoM, XOTsI B HEOOJIBIINX 06 beMax MPON3BOIUTCS TO-
BapHOE 3epHO. [IpUTOPOIHbBIE CETbCKOX03SICTBEHHBIE
TIPEeATIPULITUS 3aHUMAIOTCS BhIpallliBaHUEM OBOIIEH,
KapTodens. PacmupsaioTcsa 06beMbI BO3IEJIbIBAHUS
JbHA MECTHOM CeJIeKIInH [5].

B nocnennee BpeMs B ToMcKOM 06J1aCTH aKTUBHO
pas3BUBaeTCa opraHuyeckoe semyuenenre. ToMmckas 06-
JIACTb SABJIIETCS INJEPOM ITPOU3BOCTBA U DKCIIOPTA Op-
raHuydeckou nponykiuu. B 2020 r. KoJInueCcTBO OpraHu-
YECKUX CeJIbX03yToIUH B 06J1aCTU BBIPOCIIO Ha 37% 110
cpaBHeHUIO ¢ 2019 I. DKCIOPT OPraHUYECKOH ITPOIYK-
1uu 13 ToMCKOM 06/1aCTU COCTABIISIET 9 MJIH €BPO. ITO
6oJiee 80% BCero SKCIIOPTa «OpraHuKu» u3 Poccuu [8].

MATEPUWAJIbBI U METO/IbI

VizyueHue cOPHOU (hJIOPBI KaK CETeTabHBIX, TAK U PY-
JIlepaJbHbIX MECTOOOUTAHUY ITPOBOAUIOCH MaPIIPYT-
HO-PEKOTHOCIIMPOBOYHBIM METOMOM 0GCJIeJOBaHUS
TeppuTtopuu [9]. B Xome sKCIeguIIMK ObIJIO CAEJIaHO
45 reob0TaHMYECKUX OTIMCAHUI B PA3JIUUYHbBIX arporie-
HO3aX ACMHOBCKOTI'0, 3bIPSIHCKOTO0, KO)KEBHUKOBCKOTO,
KonmameBckoro, KpuBoienHCcKOTo, [IepBOManicKo-
ro, Tomckoro u Illerapckoro paitoHoB ToMCKOM 06-
sgactu (puc. 12). [IJish OlleHKU 006U BUJOB COPHBIX
pacTeHU# B arporeH03axX UCIO0JIb30BaJIA 6-6aJIJIbHYIO
mkay Ypanosa [10]. CeMeHHOM MaTepuas cobmpascs
B OTZEJIbHbIE OyMaskKHbIE ITAKEThI, KOTOPbIE TIO/ITIACHI-
BaJIMCh ¥ TIOMEIAJINCH B MaTepyaThie Meurku. Co6paHo
cBoinre 160 06pasIoB ceMsIH, OTHOCAIIUXCSA K 92 BUuIaM
u3 69 ponoB 22 ceMelCTB PacTeHM, a TaKXKe CBhBIIIe
250 ucToB repbapust COPHBIX pacTeHu (89 BUIOB U3
67 POMIOB 24 CEMENCTB).

B X07ie SKCIeAUIIMOHHOM TOE3/IKY C I[EJIbI0 U3yyJe-
HUS 0cO6eHHOCTE! GUOJIOTUY U 3KOJIOTUY OTAEIbHBIX
BU/JIOB COPHBIX PACTEHM, BBIOPaHHBIX UCIIOJHUTESI-
Mu HUP B KauecTBe MOJEJIbHBIX, OBIJIO 06CIeL0BaHO
mo 1 MecTOHaX0XJIeHUI0 MOBUJINKYU XMeJEeBUIHOU
(Cuscuta lupuliformis Krock.) Ha TeppUTOPUU 3bIPSTH-
cKoro paiioHa ToMcKol obJyiacTy u AJIe¥ICKOTO pau-
OoHa AJITAaiCKOTO Kpas U 2 MECTOHaXOXIeHUS TTOBU-
Jnukuy mojesoi (C. campestris Yunck.) Ha TEPPUTOPUU
r. BapHayna (Antatickuii kpati). BeisicHeHVe BUIOBOTO
COCTaBa MOTEHIIUAJNbHBIX PACTEHUN — X035€B BUJIOB

Puc. 8. 3apocluee Fig. 8. Highmoor
COCHAKOM BEpXoBOe covered with a pine
6onoto B Konnawesckom  forest in Kolpashevsky
pavioHe Tomckon obnactu  District, Tomsk Oblast
(choTo T.B. 36enb) (photo by T.V. Ebel)

To study the ecological and biological characteris-
tics of giant sumpweed (Cyclachaena xanthiifolia (Nutt.)
Fresen.) observations in natural conditions and collec-
tion of herbological material in 9 locations in Altai Krai
were made. In populated areas where giant sumpweed
was detected, local citizens were surveyed to know the
time when the weed has appeared in that location and
which measures were performed to control it. An her-
barium of this weed species was collected, as well as
pollen samples from habitats with different anthropo-
genic load: 3 samples of “pure” (away from highways
and other polluting factors) and “contaminated” (near
busy highways) locations (Fig. 13). For this purpose,
flowering heads of giant sumpweed were cut with clean
scissors directly into bags of tracing paper, which were
then labeled and put into an air-permeable bag. Pollen
samples of giant sumpweed were sent to Tomsk Uni-
versity for studying. Giant sumpweed plants were also
visually inspected for the presence of damage caused
by phytophagous insects.

RESULTS AND DISCUSSION

Peculiarities of weeds spreading

in agrocenoces in tomsk oblast
During the geobotanical descriptions, 144 vascular
plant species belonging to 108 genera of 30 families
were detected in agrocenoses. The most numerous in
terms of species spectrum are the families Asteraceae,
Poaceae, Fabaceae, Brassicaceae, Caryophyllaceae, Po-
lygonaceae, Rosaceae, Lamiaceae, Apiaceae and Scro-
phulariaceae.

The studied agrocenoses contained 12 invasive
species included in “Black Book of the flora of Sibe-
ria” [11]: Conium maculatum L., Conyza canadensis (L.)
Cronquist, Echinochloa crus-galli (L.) P. Beauv., Epilo-
bium adenocaulon Hausskn., Lactuca serriola L., Matri-
caria discoidea DC., Medicago sativa L., Melilotus officina-
lis (L.) Pall., Pastinaca sativa L., Trifolium hybridum L.,
Tripleurospermum inodorum (L.) Sch. Bip., Vicia hirsu-
ta (L.) Gray.
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Puc. 9. LiBeTeHne KNOKBbI Fig. 9. Swamp cranberry
6onoTHol (Oxycoccus palustris  flowering (Oxycoccus

Pers.) Ha BepxoBOoM 6onoTe palustris Pers.) in a highmoor
B ToMCKOM paioHe ToMcKoi in Tomsk District, Tomsk
o6nactu (choTo A.J1. I6ens) Oblast (photo by A.L. Ebel)

TIOBUJIMKY ITPOBOIMIIOCH BUBYaJIbHBIM METOJIOM ITyTEM
YCTAaHOBJIEHUS HAJIUUMS KOHTAKTA rayCTOPUH TTOBUIIU-
KU C TKAHSIMU PACTeHUsS-X03sgnHa. OCYIIeCTBIISIaCh
(oTocveMKka u cobupasics repbapull pacTeHM-X0359€B
C MPUKPETUBIIMMUCS K HUM [T0GeraMuy moBUJINK. Tak-
JKe TIpY U3YYEeHUU BUIOB poza Cuscuta ynensiyioch BHU-
MaHUe BBISIBJIEHUI0 HACEKOMBIX — (pUTO(AroB JaHHOTO
rmapasuTa. JIJist 9TOro MpUMeHSJICS BU3yaJbHBIN METO/
(BBISIBJIEHVE TTOBPEXAEHUN TOBUJINK HACEKOMBIMU
B IIPUPOIHBIX YCIOBUAX), a TaKKe c60p B GyMa’kHbIE
ITaKeThl YaCTEeHM PACTEHUH MOBUJIKK C 1IEJTbI0 U3yYEHUS
UX Ha 3aCeJIEHHOCTh TUUYnHKamMu Gputodaros u mopa-
IIUBAHUS TIOCJIENHUX 10 CTaJUM UMAaro B YCJIOBUAX
JlabopaTopuu.

Ins ucciaenoBaHUS 3KOJIOTO-OMOJIOTUYECKUX
ocobeHHOCTe! IMKJIaXeHbl AYPHUITHUKOJIUCTHOHN
(Cyclachaena xanthiifolia (Nutt.) Fresen.) IpoBeIeHbI Ha-
6JIIOLEHUS B IPUPOJHBIX YCIIO-
BUSAX U c60p repboJIOTUUECKOTO
MaTepuajia B 9 MECTOHAXO0Xe-
HUAX B AJlTalickoM Kpae. B Ha-
CeJIeHHBIX IMYHKTaX, Ife 6blia
BBISIBJIEHA I[MKJaxXxeHa, olpa-
IIUBAJIUCh MECTHBIE XUTEJNU
C 1IeJIbI0 BBISICHEHUS BPEMEHU
MTOSIBJIEHUS] COPHSIKA B JaHHOM
MeCTOOOUTAHUU U TIPOBOAUMBIX
Mep 60pbObI ¢ HUM. Blu cobpa-
HBI Tepbapuil JaHHOTO COPHOIO
BHUJA, @ TaKXe 06pasIbl IIbLIb-
1IbI U3 MECTOOOUTAHUY C pasHOU
QHTPOIIOTeHHOM HATPy3KO: o 3
obpasiia U3 «YUCTBIX» (BHajieKe
OT aBTOTPacC U JAPYTUX 3arpss-
HAWIUX (GaKTOPOB) U «TPs3-
HBIX» (BO3JIe OXXUBJIEHHBIX
aBTOMaTUCTpaJei) MeCTOOOUTA-

3aJIMCh YMCTBIMM HOXHUIIAMU  c. YpTaMm) (dhoTo A.J1. 36ens)

HEIIOCPEeOCTBEHHO B ITaKETUKU
13 KaJIbKHM, KOTOPbIE 3aTeM IIO0J-
IIMCBhIBAJIMCH U TIOMEIAJNCH B BOB,ELyXOl'IpOHI/II_[aeMbII;'I
MEIIOK. OGpasum IIbIJIbIIBI W KJIaXEHbI ITepegaHbl IJid
nCCJIeJOoBaHUA B ToMcKu TOCYHUBEPCUTET. Taxxe

Puc. 10. KoBblnbHO-pasHoTpaBHas

The analysis of the geobotanical descriptions of
agrocenoses in Tomsk Oblast makes their peculiarities
more noticeable — absent in the descriptions of agro-
cenoses of Novosibirsk Oblast, Omsk Oblast, Altai Krai,
Krasnoyarsk Krai and the Republic of Khakassia [12,
13] mesophytic weed plants species usually common
for crops in the forest zone [11], such as common bent
(Agrostis tenuis Sibth.), slender-stemmed androsace (An-
drosace filiformis Retz.), cornflower (Centaurea cyanus L.),
hedge bedstraw (Galium mollugo L.), nipplewort (Lapsana
communis L.), ox-eye daisy (Leucanthemum vulgare Lam.),
wild chamomile (Matricaria discoidea DC.), buttercup
(Ranunculus acris L.), marsh yellow cress (Rorippa palus-
tris (L.) Besser), red sorrel (Rumex acetosella L.), alsike
clover (Trifolium hybridum L.), thyme-leaved speedwell
(Veronica serpyllifolia L.) and others can be seen here.

The list of main weed plants of agrocenoses in
Tomsk Oblast is more original comparing to the agro-
cenoses of the previously studied Siberian regions [12,
13]. 22 weed plant species are most common and with
high abundance in the studied agrocenoses (Table 1).
Apart from common weeds for other regions of Siberian
Federal District, these include scentless false mayweed
(Tripleurospermum inodorum (L.) Sch. Bip.), detected in
67% of the studied agrocenoses, as well as broadleaf
plantain (Plantago major L.) and corn spurry (Spergula ar-
vensis L.) (60%). Such common for more southern Sibe-
rian regions weeds as green foxtail (Setaria viridis (L.) P.
Beauv.) and wild oat (Avena fatua L.) were detected much
less frequently (in 47 and 31% of agrocenoses, respec-
tively). The fields of Tomsk Oblast quite seldom involve
weed species of the family Boraginaceae — only in 4 ag-
rocenoses (9%) and with some abundance (from single
plants to sparse, not forming a background, plants)
European stickseed (Lappula squarrosa (Retz.) Dumort.)
and field forget-me-not (Myosotis arvensis (L.) Hill), once
we encountered water forget-me-not (Myosotis cespi-
tosa Schultz) with medium abundance (scarce plants
not forming a background) — hygrophilous perennial,

Fig. 10. Feather-grass and grassland
cTenb Ha CKJIOHAX KXKHOM 3KCMO3MLMKn steppe on south-facing slopes

Huii (puc. 13). [l71s1 9TOTO LUBETY- g KoyeBHUKOBCKOM paiioHe ToMcKoi in Kozhevnikovsky District, Tomsk
mye KOP3MHKY IUKJIaXEeHbI CPe-  o6nactu (Yptamckuii Sp B okpecTHocTax  Oblast (Urtamsky Yar near the

village Urtam) (photo by A.L. Ebel)
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Puc. 11. AABMUHUCTPATUBHOE
neneHune ToMckon obnacTu
(ToueuHoON WTPUXOBKOM
noKasaHbl OCHOBHble

Fig. 11. Administrative
division of Tomsk Oblast
(dotted shading shows
the main agricultural
CeJIbCKOX03ANCTBEHHbIe palioHbl)  areas)

IIPOBOMIIOCH BUBYyaJIbHOE U3yUEHUE PACTEHUH ITUKJIa-
XeHBbI Ha IPeMeT OBPeXIeHV I HaCeKOMbIMU-(DUTO-
¢aramu.

PE3VJIBTATBI U OBCYXKIEHHNE

0C06GEeHHOCTH PACIIPOCTPAHEHUS COPHbBIX

pacTeHuii B arpoiieHo3ax ToMckoii o61acTi
B xome reo6oTaHMYECKUX OMNMCAHUIN B arpoleHO-
3ax o6HapyxeHo 144 BuIa COCYAUCTBIX PACTEHUH,
oTHOcamuxcs K 108 pomam us 30 cemetlicTB. Hau6o-
Jlee MHOTOYMCJIEHHBIMU 110 BUJIOBOMY CIIEKTPY SIB-
JITIOTCS ceMelicTBa AcTpoBbie (Asteraceae), MaTiu-
koBbIie (Poaceae), Bo6oBrie (Fabaceae), KamycTHbIe
(Brassicaceae), I'so3guunsbie (Caryophyllaceae), I'pe-
yumHble (Polygonaceae), Po3onBeTHble (Rosaceae),
dcuorkoBbie (Lamiaceae), 3oHTUYHbIE (Apiaceae), Ho-
puuHMUKOBBIE (Scrophulariaceae).

B cocTaBe HccieIoBaHHBIX arpoleH030B OTMe-
4yeHO 12 MHBa3UBHBIX BUJI0B, BHECEHHBIX B «UepHYIO
kHUry diopst Cubupu» [11]: Conium maculatum L., Co-
nyza canadensis (L.) Cronquist, Echinochloa crus-galli (L.)
P. Beauv., Epilobium adenocaulon Hausskn., Lactuca ser-
riola L., Matricaria discoidea DC., Medicago sativa L.., Me-
lilotus officinalis (L.) Pall., Pastinaca sativa L., Trifolium
hybridum L., Tripleurospermum inodorum (L.) Sch. Bip.,
Vicia hirsuta (L.) Gray.

[Ipu aHaaKU3e reob0TaHNUECKUX OIIMCAHUM arpo-
11eH030B TOMCKOI 06J1aCTV CTAHOBUTCS XOPOIIIO 3a-
METHO CBOe0o0pasye MOoCIeIHUX — 3eCh IOABJIAITCS
OTCYTCTBOBABIIIME B OTIMCAHUIX arpoiieHo30B HoBocu-
6upckoit, OMckol obstacTelt, Anratickoro, KpacHosp-
cKoro kpaeB u Pecniybsimku Xakacus [12, 13] me3odurt-
HbIE BUIIbI COPHBIX PACTEHM, 00BIYHO XapaKTepHbIe
IIJIS TIOCEBOB B JIeCHOM 30He [11], Takue KaK IT0JeBU-
1a ToHKas (Agrostis tenuis Sibth.), TPOJIOMHUK HUTE-
BupHbIN (Androsace filiformis Retz.), Bacujiek CUHUU
(Centaurea cyanus L.), mogMapeHHUK MATKu# (Galium
mollugo L.), 60poJlaBHUK OOBIKHOBEHHBIN (Lapsana
communis L.), HUBIHUK 0ObIKHOBEeHHBIA (Leucanthemum
vulgare Lam.), poMaliika 6e3bs3biukoBas (Matricaria
discoidea DC.), mroTuK egkuii (Ranunculus acris L.), xe-
pyImHUK 60510THBIN (Rorippa palustris (L.) Besser), ma-
BeJieK OObIKHOBEHHBIN (Rumex acetosella L.), KIeBep
rubpupublit (Trifolium hybridum L.), BEpOHUKA TUMBbSI-
wosiuctHas (Veronica serpyllifolia L.) u gp.

probably accidentally “entered” into the agrocenosis of
winter rye from the adjacent aspen forest.

Among the agricultural regions of Tomsk Oblast,
Kolpashevsky District, located on the northern agricul-
tural border, is distinguished by the peculiarity of the
weed flora. Here we studied 14 agrocenoses — 12 fields
(cereals, legumes, potatoes, perennial grasses), 1 fallow
field and 1 deposit land — and noted practically com-
plete absence in the studied agrocenoses of such com-
mon weeds as wild oat (Avena fatua L.), redstem filaree
(Erodium cicutarium (L.) L’Hér.), false cleavers (Galium
vaillantii DC.), proso millet (Panicum miliaceum ssp. rude-
rale (Kitag.) Tzvelev), green foxtail (Setaria viridis (L.) P.
Beauv.), field pennycress (Thlaspi arvense L.). In fields of
this northern region, although with a small abundance,
often occur narrowleaf hawksbeard (Crepis tectorum L.)
(in 11 agrocenoses), bifid hemp-nettle (Galeopsis bifida
Boenn.) (in all agrocenoses), practically absent in ag-
rocenoses of other parts of the region marsh yellow
cress (Rorippa palustris (L.) Besser) and red sorrel (Ru-
mex acetosella L.) (in 6 fields). Also, in the fields of this
area, we noted 2 species of cudweed — heath cudweed
and marsh cudweed (Gnaphalium sylvaticum L., G. uligi-
nosum L.), of which only the second one is known as a
weed of crops on moist soils [14].

In Asinovsky District of Tomsk Oblast we stu-
died 4 fields of organic farming — 2 with buckwheat
and 2 with flax. Fields with organic buckwheat did not
contain a great variety of weed species (there were
noted 14 species here), but the abundance of common
weeds here was great: cockspur (Echinochloa crus-gal-
li (L.) P. Beauv.) grows in these agrocenoses with a
high abundance (from fairly abundant, non-back-
ground-forming to background-forming plants),
creeping thistle (Cirsium setosum (Willd.) M. Bieb.) and
field milk thistle (Sonchus arvensis L.) occur with a me-
dium abundance level. In organic flax fields, 24 and
32 weed species were detected, of which the most

L

Puc. 12. BbinonHeHue
reob60TaHMYECKOro onucaHus

Fig. 12. Geobotanical
description of rapeseed
arpoL,eHo3a parnca B OKPecTHOCTX — agrocenosis near the

c. bonbwe-OopoxoBo village Bolshe-Dorokhovo,
AcvHOBCKOro paoHa ToMcKom Asinovsky District, Tomsk
obnacTu (cpoto C.A. 36enb)

dutocaHuTapus. KapaHTuH pacteHuii = 56

Oblast (photo by S.A. Ebel)
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Tao6auma 1

BCTpe‘IaeMOCTb OCHOBHBIX BU/IOB

COPHBIX PACTE€HUM B MCCJIeOBAHHBIX

arpoieHo3ax ToMcKoli 06J1acTH
BeTrpeuaemMocTs, %

OT OGIIEro uucjaa
Bup arpoiieHo30B

BeTrpeuaemocTs Brilie 50%

Cirsium setosum (Willd.) M. Bieb. 80

Echinochloa crus-galli (L.) P. Beauv. 73

Galeopsis bifida Boenn. 69

Fallopia convolvulus (L.) A. Love 67

Sonchus arvensis L. 67

Tripleurospermum inodorum (L.) 67

Sch. Bip.

Plantago major L. 60
Spergula arvensis L. 60
Chenopodium album L. 56
Linaria vulgaris Mill. 56
Erodium cicutarium (L.) L'Hér. 51

Berpeuaemocts 30-50%

Capsella bursa-pastoris (L.) Medikus 49

Setaria viridis (L.) P. Beauv. 47

Viola arvensis Murray 44

Persicaria lapathifolia (L.) Gray 40

Galium vaillantii DC. 38

Taraxacum officinale F.H. Wigg. 38

Vicia cracca L. 38
Artemisia vulgaris L. 36
Equisetum sylvaticum L. 36
Avena fatua L. 31
Thlaspi arvense L. 31

CBoeoOpasueM M0 CPaBHEHUIO C arpolleHo3aMu
KCCJIeIOBaHHBIX paHee pernoHoB Cubupu [12, 13] oTiu-
YaeTcs 1 CIIMCOK OCHOBHBIX COPHBIX PACTEHUM arpolie-
HO030B ToMcKo¥ o6sacTy. HanboJjiee 4acTo U ¢ BLICOKUM
06MJIMEM B M3YUYEHHBIX arpPOIeH03aX BCTPEYATCs 22
BU/Ia COPHBIX pacTeHui (Ta6i. 1). B 5T0 Y1CiI0, TOMUMO
OOBIYHBIX B IPYTUX perruoHax Cubupckoro gpeiepaabHO-
T'0 OKpPyTa COPHSIKOB, BXOJIAT TPEXPEOEePHUK HEMTaXyYnii
(Tripleurospermum inodorum (L.) Sch. Bip.), oTMe4YeHHbBIH
HaMu B 67% ucciefOBaHHBIX arpolleHO030B, a TaKXe
MMOJIOPOXKHUK Gosbinoit (Plantago major L.) u TopuUiia
roneBas (Spergula arvensis L.) (60%). A Takue 0OGbIYHbIE
B GoJiee I0)KHBIX pernoHax Cubupu COPHIKY, KakK Ie-
TUHHUK 3eJieHbIi (Setaria viridis (L.) P. Beauv.) 1 oBcIOT
(Avena fatua L.), BcTpevyasmch HaM ropaszo pexe (B 47
1 31% arpoIieH030B COOTBETCTBEHHO). Ha mossix Tom-
CKOI 06J1aCTH JOBOJbHO PEIKO MOXKHO BCTPETUTH BUbI
COPHBIX PaCTeHU 13 ceMelicTBa Boraginaceae — uib

Table 1

Occurrence of main weed species
in the studied agrocenoses

in Tomsk Oblast

Occurrence,%

of the total number
Species of agrocenoses

Occurrence over 50%

Cirsium setosum (Willd.) M. Bieb. 80

Echinochloa crus-galli (L.) P. Beauv. 73

Galeopsis bifida Boenn. 69

Fallopia convolvulus (L.) A. Love 67

Sonchus arvensis L. 67

Tripleurospermum inodorum (L.) 67

Sch. Bip.

Plantago major L. 60
Spergula arvensis L. 60
Chenopodium album L. 56
Linaria vulgaris Mill. 56
Erodium cicutarium (L.) L'Hér. 51

Occurrence 30-50%

Capsella bursa-pastoris (L.) Medikus 49

Setaria viridis (L.) P. Beauv. 47

Viola arvensis Murray 44

Persicaria lapathifolia (L.) Gray 40

Galium vaillantii DC. 38

Taraxacum officinale F.H. Wigg. 38

Vicia cracca L. 38
Artemisia vulgaris L. 36
Equisetum sylvaticum L. 36
Avena fatua L. 31
Thlaspi arvense L. 31

abundant were also cockspur, creeping thistle (from
sparse to abundant, background-forming plants) and
also wild buckwheat (Fallopia convolvulus (L.) A. Love),
which forms a background here.

Study of ecological and biological

characteristics of Cuscuta spp.
During the expedition to Zyryansky District of Tomsk
Oblast when studying flora near the village Ilovka on
the shore of the oxbow lake Akulka, a location of the
quarantine species of hop dodder (Cuscuta lupuliformis
Krock.) was detected. In addition to collecting herba-
rium and carpological material, a list of possible host

MapTNe 1 (5) 2021 57



HALLU 3KCNEOAMUMN  OUR EXPEDITIONS

B o5 (
r

‘ -
+ 1

Puc. 13. C60op 06pasuoB nbuibLbl
Cyclachaena xanthiifolia (Nutt.) Fresen.  of Cyclachaena xanthiifolia (Nutt.)
B AnTaiickoM kpae (thoTo A.J1. I6ens) Fresen. in Altai Krai (photo by A.L. Ebel)

B 4 arpoiieHosax (9%) u ¢ HeGoJIbIIUM 00uareM (OT
eMVUHUYHBIX 10 paCCesSHHBIX, He o6pasynmux hoHa,
pacTeHuit) Mbl OTMETUJIU JIUIIYUKY OTTOIBIPEHHYIO
(Lappula squarrosa (Retz.) Dumort.) u He3abyIKy 1moje-
Byt0 (Myosotis arvensis (L.) Hill), u omHaX bl HAM BCTpPE-
THUJIACh CO CpeIHuM obmineM (paccessHHbIe PACTEHMS,
He obpasyrouire GpoHa) Hezabymka mepHuctas (Myosotis
cespitosa Schultz) — Blaror061BbIN MHOTOJIETHUK, BEPO-
SITHO, CJTy9alHO «3alle[IIINI» B arPOIIEH03 03UMOM KU
U3 TIPUJIETAIOIEr0 OCHHYKA.

Cpenu 3eMjenenbuyecKkux palioHoB ToMCKOU
obyacTu cBoeobpasreM COPHOM (hJIOPBI OTIMYAET-
cs KonmameBCcKuY palioH, HaXONAIIUICS HA CeBep-
HOU rpaHuUIle 3eMJiefieNus. 3[ecCh Mbl 06CIeIOBaIN
14 arporeHo30B — 12 mojel (3epHOBbIE, 3epPHO6060-
BbIE, KapTO(Qesb, MHOTOJIETHUE TPaBhl), 1 T0JIe MO
mapoM u 1 3ajieXb — ¥ OTMETUJIN ITPAKTUUECKH T10JI-
HO€ OTCYTCTBUE B UCCJENOBAHHBIX arpoleHo3ax Ta-
KUX OOBIYHBIX COPHSIKOB, KaK oBcioT (Avena fatua L.),
aUCTHUK IIUKYTOBBIU (Erodium cicutarium (L.) L'Hér.),
nogMapeHHUuK Batana (Galium vaillantii DC.), mpo-
co copHoe (Panicum miliaceum ssp. ruderale (Kitag.)
Tzvelev), meTUHHUK 3eyeHbIn (Setaria viridis (L.)
P. Beauv.), apytka noneBas (Thlaspi arvense L.). 3aTo
Ha TOJIIX DTOTO CEBEPHOr0 palioHa XOTh C HEGOJIb-
muM 06UIMEeM, HO YaCTO BCTPEUAIOTCS CKep/a Kpo-
BesbHag (Crepis tectorum L.) (B 11 arpoiieHosax), u-
KYJIbHUK IByHaIpe3aHHbiii (Galeopsis bifida Boenn.) (Bo
BCEX arpolleHo03ax), MPaKTUUYECKN OTCYTCTBYIOIIE
B arpolieH03ax JAPYTUX PaoHOB 06IACTH JKEPYITHUK

Fig. 13. Collecting pollen samples

plants for hop dodder in this outbreak was made. It
was found that the parasitic plant attached by form-
ing haustoria to 12 species of woody and herbaceous
plants: alder buckthorn (Frangula alnus Mill.), prickly
wild rose (Rosa acicularis Lindl.), cinnamon rose (R. ma-
jalis Herrm.), creeping thistle (Cirsium setosum (Willd.)
M. Bieb.), willowleaf yellowhead (Inula salicina L.), cow
vetch (Vicia cracca L.), meadowsweet (Filipendula ul-
maria (L.) Maxim.), hairy agrimony (Agrimonia pilosa
Ledeb.), northern bedstraw (Galium boreale L.), wind-
flower (Anemonidium dichotomum (L.) Holub), black false
hellebore (Veratrum nigrum L.), Scandinavian smallreed
(Calamagrostis purpurea (Trin.) Trin.). To determine a re-
liable circle of host plants it is necessary to study the
anatomical structure of the contact zone of the para-
site with the host.

In Altai Krai, the study of the ecological and bio-
logical characteristics of Cuscuta spp. continued. In
Barnaul we visited the field dodder outbreak (Cuscu-
ta campestris Yunck.), which we had been monitoring
since 2018, located on a wasteland at the site of a for-
mer dump in the Pivovarsky sand pit. In 2 years, the
number of dodder plants considerably increased.
Now the area occupied by hop dodders reaches about
12 000 m?. C. campestris was detected here on 20 plant

dutocaHuTapus. KapaHTuH pactenuii = 58
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6onotubIi (Rorippa palustris (L.) Besser) u maBejiek
00BIKHOBEHHBIN (Rumex acetosella L.) (Ha 6 11oJ1ax). Tak-
JKe Ha MOJIIX 3TOT0 paiioHa Mbl OTMETHUJIM 2 BUIA CY-
IIEHUI], — JIECHYIO U TOTIIHYT0 (Gnaphalium sylvaticum L.,
G. uliginosum L.), 3 KOTOPBIX JIUIIIb 2-5 U3BECTHA KaK
COPHSIK [IOCEBOB Ha YBJIAYKHEHHBIX ITOYBax [14].

B AcuHOBCKOM patioHe ToMcKoI 06JiacTy HaMU
6BLIM 06CIIEeIOBAHBI 4 TTOJIST OPraHUYECKOT0 3eMJIeie-
JIVISE — T10 2 C TPEYUXOU U JIbHOM. T10JI51 C OpraHuYeCcKoi
rpeunxoi He OTANYAIKUCh GOJIbIUINM BUIOBBIM Pa3HO-
06pasreM COPHBIX paCTeHUH (3[eCh UX BBLIIO0 OTMEUEHO
110 14 BU/IOB), HO 3aTO O6MJIE OCHOBHBIX 3aCOPUTENEN
TYT OBLIIO BEJIMKO: €X)KOBHUK 0GBIKHOBEHHBIY (Echinochloa
crus-galli (L..) P. Beauv.) mpouspacTaeT B JaHHbBIX arpolie-
HO3aX C BBICOKHUM 061ieM (OT LOBOJIbHO OOMJIbHBIX, HE
o6pasyiomux GoHa, 10 CO3AAIONTNX CILIOMIHOM (hOH pac-
TeHul), a 600K meTuHUCTbINA (Cirsium setosum (Willd.)
M. Bieb.) u ocot moneBo# (Sonchus arvensis L.) BCTpe-
YaI0TCS CO CPeAHUMU 3HAUEeHUAMHU 061K, Ha mosax
C OpraHUYeCKUM JIbHOM ObLIIY BBISBJIEHBI 24 1 32 BUIA
COPHBIX PACTEHUH, U3 KOTOPHIX Haubojee OOUIbHBIMU
0Ka3aJIKCh TAK)KE €XKOBHUK OObIKHOBEHHBIH, 60K IIIe-
TUHUCTBIN (OT PaCCETHHBIX 0 OGUIIbHBIX, CO3LAI0IIIX
CIUIOIIHOH (DOH, pacTeHuil) U, KPOMe TOro, I'PEUNIIKA
BbIOHKOBas (Fallopia convolvulus (L.) A. Love), KOoTOpas
CO3MIA€eT TYT CILIONTHOM (hOH.

M3yueHne 3K0JIOr0-GHM0JIOTUUECKUX

ocoGeHHOCTel BUI0B poja [loBuInKa

(Cuscuta spp.)

B xome skcmegunuy B 3bIPIHCKOM paioHe ToM-
CKOM obJyiacTy Ipu 06CIeIOBAaHUY PACTUTEIbHOCTH
B OKPECTHOCTSIX C. VJloBKa Ha 6epery cTapuyHOTO
o3epa AKyJibKa 6bLJI0 0GHAPY)KEHO MECTOHAXOKAEHLE
KapaHTUHHOTO BUJA TTOBUJINKMN XMejeBuaHou (Cus-
cuta lupuliformis Krock.). [Tomumo c6opa rep6apHOTO
¥ KapIIoJIOrMUeCKOro MaTeprala, B JaHHOM ouare ObLI
COCTaBJIeH CIIKCOK BO3MOJKHBIX PACTEHUM — X035€B
MMOBMJIMKY XMEJIEBUILHOU. BBISICHEHO, UTO pacTeHUe-
rapasuT IPUKPETUIIOCh ¢ 06pa3oBaHUeM rayCTOPHUi
K 12 BUaM JpeBECHBIX U TPABIHMUCTHIX PACTEHUN:
KpymuHe oixbXoBUALHOU (Frangula alnus Mill.), mu-
rmoBHUKaM urnucromy (Rosa acicularis Lindl.) u Mmaticko-
My (R. majalis Herrm.), 601Ky meTuHuctomy (Cirsium
setosum (Willd.) M. Bieb.), neBsicruty uBostuctHomy (Tnula
salicina L.), ropotuky Mbitmuomy (Vicia cracca L.), mabas-
HUKY Bs3oauctHoMy (Filipendula ulmaria (L.) Maxim.),
peremiky Bojiocuctomy (Agrimonia pilosa Ledeb.), moz-
MapeHHUKY ceBepHoMy (Galium boreale L.), BETPOBHU-
Ky Bunbuatomy (Anemonidium dichotomum (L.) Holub),
ueMepulle yepHoOU (Veratrum nigrum L.), BeHHUKY TIyp-
nypHomy (Calamagrostis purpurea (Trin.) Trin.). s
YCTaHOBJIEHUS JOCTOBEPHOTO KPyra pacTeHUM-X035EB
HEOOXOAUMO M3yUeHUe aHATOMUUYECKOTO CTPOEHUS
30HbI KOHTAKTa apasnuTa C XO3IMHOM.

Ha teppuTtopuy AITalicKoro Kpas 6bLJI0 TTPOJI0JI-
JKEHO M3yYeHUE DKOJIOT0-0M0JIOTUYECKUX 0COGEHHO-
cTel BUOB poxa Cuscuta. B 1. BapHayse MbI TTIOCETUIIN
Hab6JromaeMbl HaMu ¢ 2018 I. oyar HOBUJIMKU TI0JIe-
Bou (Cuscuta campestris Yunck.), pacriojio)KeHHbIN Ha
MyCThIpe Ha MecTe GbIBIIEH cBaJKu B [IMBOBapCKOM
ecyaHoM Kapbepe. [IoBuUIMKU TYT 3a 2 roja cTajio
3HAYUTEJIbHO 60JIbIIe. TEPPUTOPHUS, Ha KOTOPOU HAaX0-
ISTCS 3aPOCIM IIOBUJINKMY II0JIEBOH, B HACTOsIIIEee Bpe-
M$ 3aHUMAaeT ILJI0Ia Lk oKojio 12 000 m2. C. campestris
37ech oTMeuveHa Ha 20 Bumax pacrenuii (taba. 2). [Tpu
BU3YaJbHOU OlleHKE 3apa’KeHMsI TIOBUJINKON TI0JIEBOM

species (Table 2). The visual inspection of the infesta-
tion with hop dodder revealed that its main host plant
here is common cocklebur (Xanthium albinum (Wid-
der) Scholz & Sukopp). A great number of hop dodder
was noted on giant sumpweed (Cyclachaena xanthiifolia
(Nutt.) Fresen.). These host plant species, like dodder
parasitizing on them, are invasive. Besides herbaceous
plants, in this area hop dodder was detected on box el-
der (Acer negundo L.), also an invasive species.

Apart from determining possible host plants and
the level of their infestation with hop dodder, we col-
lected herbarium of the parasite plant and samples of
its seeds in the given outbreak and also, we collected
parts of dodder plants to detect the infestation with
phytophagous insects. As a result of studying the col-
lected herbarium and samples, galls were identified
in the areas of stems under the inflorescences of the
dodder. Under laboratory conditions, imagoes of wee-
vils emerged from the galls, presumably of the genus
Smicronyx. Identification of the insects is in progress.

We detected another outbreak of field dodder in
Barnaul: “Passage between Balabanov and Pankratov
streets, area of the house number 53b, roadside with
thickets, 20.08.2020, Ebel T.V. and A.L.”. Apparently,
this outbreak emerged in 2020, its area is about 2 m?.
Here, the dodder mainly has shoots with elongated
internodes, which serve mainly for settling (Fig. 14).
C. campestris was detected in this outbreak on 6 herba-
ceous plant species: Artemisia vulgaris L., Pastinaca sati-
va L., Medicago x varia Martyn, Lactuca serriola L., Cicho-
rium intybus L., Melilotus albus Medikus. The inspection
of dodder for the presence of damage caused by phy-
tophages in this outbreak did not give any results.

On the way of the expedition in Altai Krai, we also
discovered and studied an outbreak of the hop dodder
(Cuscuta lupuliformis Krock.): “The outskirts of Aleysk, the
bank of the river Alei, thickets under the road bridge,
21.08.2020, Ebel T.V. and A.L.”. The area of this out-
break is about 50 m?. Here dodder parasitizes on 2 wil-
low species (Salix viminalis L., S. triandra L.), 2 poplar spe-
cies (Populus nigra L., P alba L.) (Fig. 15), box elder (Acer
negundo L.), blackberry (Rubus caesius L.), spear-leaved
orache (Atriplex prostrata Boucher ex DC.), narrow-leaf
dock (Rumex stenophyllus Ledeb.), cut-leaved gipsywort
(Lycopus exaltatus L.f.), southernwood (Artemisia abrota-
num L.), field milk thistle (Sonchus arvensis L.). Thus, we
detected in this outbreak 11 species of potential host
plants of hop dodder: 6 woody and 5 herbaceous plants.

Study of ecological and biological

characteristics of giant sumpweed
In Altai Krai giant sumpweed (Cyclachaena xanthiifolia
(Nutt.) Fresen.) was first registered in 1993 in Mikhai-
lovsky District as ruderal plant. Probably, it was in-
troduced from Kazahkstan with different types of car-
go. Within 10 years, giant sumpweed quickly spread
along the Krai territory. At present, it grows on dis-
turbed habitats of the Kulunda lowland, Priobskoye
plateau and Predaltai plain [15]. During the expedi-
tion, we examined several locations of giant sump-
weed (Barnaul; Aleisk; Kalmansky District: Ust-Alei-
ka; Topchikhinsky District: Chistyunka; Shipunovskiy
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Tab6auia 2

3apaskeHue MOTEHIUATbHBIX
pacTeHHii-X0351€B MOBUJIMKOM I10JIEBOM
(C. campestris Yunck.) Ha TeppuTOpPUH
II1BOBapCKOro MecYaHoro Kapbepa

(r. BapHayur)

3apakeHue
Bujsl pacTeHUii-x03s€eB TMOBUIUKOH
Acer negundo L. +
Artemisia sieversiana Ehrh. ex Willd. +
Artemisia vulgaris L. +
Atriplex patens (Litv.) Iljin +
Atriplex patula L. +
Atriplex tatarica L. ++
Bassia scoparia (L.) A.J. Scott +
Bidens tripartita L. ++
Bolboschoenus sp. +
Cichorium intybus L. +
Cirsium setosum (Willd.) M. Bieb. +

Cyclachaena xanthiifolia (Nutt.) Fresen. ++ +

Elytrigia repens (L.) Nevski +
Medicago lupulina L. +
Plantago major L. +
Polygonum arenastrum Boreau ++
Potentilla supina L. +
Sonchus arvensis L. +

+

Tripleurospermum inodorum (L.) Sch. Bip.

Xanthium albinum (Widder) Scholz & +++
Sukopp

«+ + +» — CUJIbHOE 3apakeHue (IPaKTUYeCKU Bce
0c00U pacTeHUI-X03IMHA 3apa’keHbl TOBUJINKOM);
«+ +» — cpellHee 3apakeHue (TOBUJIMKA OTMeUYeHa
MTPUMEPHO Ha MTOJIOBUHE 0CO6el pacTeHUSI-X035I1HA);
«+» — cjtaboe 3apakeHue (IOBUJIMKA OTMeUeHa Ha
eIVHUYHBIX 0COOSIX PACTEHUI-X035AMHA).

YCTAaHOBJIEHO, UTO OCHOBHBIM €€ XO3SIMHOM 3/1eCh SIB-
JIgeTCsd OYPHUIIHUK 3ab0CKuMl (Xanthium albinum
(Widder) Scholz & Sukopp). B 60JbIIIOM KOJIUYECTBE
TTOBUJIMKA OTMEeUYeHa HaMM TaKKe Ha ITUKJIaxeHe Ayp-
HUumHuKoaucTHou (Cyclachaena xanthiifolia (Nutt.)
Fresen.). laHHbIe BUbI PACTEHUI-X035€B, BIIPOUEM,
KaK ¥ MMapasuTUPYIoNas Ha HUX [TOBUJINKA, SBJISIOT-
csl MTHBAa3UBHBIMU. [ITOMUMO TPAaBIHUCTHIX PACTEHUH,
[MOBMJIKKA IT0JIeBas 3a()MKCUPOBAHA B 3TOM MECTOHa-
XOXKIEeHNUM Ha KJIeHe aMepukaHckoM (Acer negundo L.),
TaK)Ke SIBJIAI0IIEeMCSI NHBA3UBHBIM BUIOM.

[ToMUMO yCTAHOBJIEHUS BO3MOXKHBIX pacTe-
HUM-X0359€B U CTEeIleH! UX 3apakeHUsl IOBUJINKOM,
B JAaHHOM oyYare HaMu ObLIU coGpaHbI repbapuil pac-
TeHUI-IapasuTa 1 06pasIibl €ro CeMSIH U, KPOME TOTO,
0TOOpPaHbI YaCTH PACTEHUI [TIOBUINKMY IS BhIIBIEHUS

Table 2

Infestation of potential host plants
with field dodder (C. campestris Yunck.)
in the territory of the Pivovarsky sand
pit (Barnaul)

Infestation

Host plant species with dodder
Acer negundo L. +

Artemisia sieversiana Ehrh. ex Willd. +

Artemisia vulgaris L. +

Atriplex patens (Litv.) Iljin +

Atriplex patula L. +

Atriplex tatarica L. ++

Bassia scoparia (L.) A.J. Scott +

Bidens tripartita L. ++
Bolboschoenus sp. +

Cichorium intybus L. +

Cirsium setosum (Willd.) M. Bieb. +

Cyclachaena xanthiifolia (Nutt.) Fresen. ++ +

Elytrigia repens (L.) Nevski +
Medicago lupulina L. +
Plantago major L. +
Polygonum arenastrum Boreau A
Potentilla supina L. +
Sonchus arvensis L. +

+

Tripleurospermum inodorum (L.) Sch. Bip.

Xanthium albinum (Widder) Scholz & + 4+
Sukopp

«+ + +» — strong infestation (practically all host plants
are infested with dodder);

«+ +» — medium infestation (dodder is detected on
about half of the host plants);

«+» —weak infestation (dodder is detected on single
host plants).

District: Shipunovo; Pospelikhinsky District: Pospe-
likha, Nikolaevka; Kurinsky Bistrict: Kurya, Ust-Talov-
ka). In general, it should be said that compared to
2018, when we carried out expeditionary research
in Altai Krai [12], the areas occupied by this weed in-
creased considerably. Like before, giant sumpweed
practically does not enter the cultivated land here, re-
maining mainly a ruderal weed (Fig. 16).

The citizens of the settlements in Altai Krai where
giant sumpweed occurred have pointed out its agres-
siveness in recent years. According to them, giant
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3apakeHus: HaceKoMbIMU-(uTodaramu. B pesynbTa-
Te U3ydyeHus cobpaHHbIX repbapust u 06pasiioB 6bLIN
BBISIBJIEHBI T'aJIJIBI HA yUYacTKax cTebJiel Mo ColBEeTHU-
SIMY ITOBUJIMKY. B J1TaBOPaTOPHBIX YCIOBUSX M3 TaJIJIOB
BBIIIJIM UMAaro >XYKOB-J0JTOHOCUKOB, ITPEIOJI0XKM -
TEJIbHO pofa Smicronyx. B HacTosiee BpeMs )KyKU Ha-
XOIATCS Ha OIIpeIesIeHUN.

B r. BapHayse HaMu ObLJI BBISIBJIEH elle 1 oyar 1mo-
BWJIMKWY T10JIeBOI: «[Ipoesn Mexy yauiiamu bajga6a-
HoBa u [laHKpaToBa, paiioH moMa N2 536, 3aKycTapeH-
Hag oboumHa moporu, 20.08.2020, 36enb T.B. u A.JT.».
JlaHHBI}M ouar, cynd 110 BceMy, BO3HUK B 2020 T., ero
TIOIIA b OKOJIO 2 M2, 3Iech y TTIOBUJIMKY IIPe0bIafaoT
mo6eru ¢ yAJUHEHHBIMY MEXI0Y3JIUIMU, CIyXKallre
B OCHOBHOM [Jig paccenenus (puc. 14). C. campestris
OTMeYeHa B JaHHOM odare Ha 6 BUIAX TPaBSIHUCTHIX
pacrenuii: Artemisia vulgaris L., Pastinaca sativa L.,
Medicago x varia Martyn, Lactuca serriola L., Cichorium
intybus L., Melilotus albus Medikus. B 3ToM ouare ocMOTP
TMOBWJIMKY Ha HAJIWUYe ITPU3HAKOB ITOBPEeXIeHUSI QU-
ToaraMu pesyJabTaTOB HE JaJl.

[To myTH ciemoBaHUs SKCIENUINY B AJITalicCKOM
Kpae HaMU Tak)xe ObLI 00HAPYKeH U M3yYeH ovar 1mo-
BUJIMKM XMeJieBupHOU (Cuscuta lupuliformis Krock.):
«OKpecTHOCTH T. Ajteticka, 6eper p. AJiel, 3apociu Ky-
CTapHUKOB 110, aBTOLOPOXKHBIM MocTOM, 21.08.2020,
96esb AJI. u T.B.». ITynomanb JaHHOTO oyara cocTa-
BuJIa okoJio 50 M2. [ToBuIMKaA Tapa3uTupyeT 37ech Ha
2 Bugax uBsbl (Salix viminalis L., S. triandra L.), 2 BUgax
torosst (Populus nigra L., P. alba L.) (puc. 15), KjeHe ame-
pukaHckoM (Acer negundo L.), exxeBuke (Rubus caesius L.),
nebene mpocTepToii (Atriplex prostrata Boucher ex DC.),
maseJie y3koaucTHoM (Rumex stenophyllus Ledeb.),
3I03HUKE BBICOKOM (Lycopus exaltatus L.f.), mosbIHA
neuebHoun (Artemisia abrotanum L.), 0COTE II0JIEBOM
(Sonchus arvensis L.). TakuMm o6pa3oM, Mbl HaCUUTa-
J1 B 3TOM ouare 11 BUIOB IIOTEHIIMAJbHBIX pacTe-
HUU — X0351€B TOBUJIUKY XMEJIEBUIHOM: 6 IPEBECHBIX
U 5 TPaBSIHUCTHIX.

H3yueHue 3K0J10r0-610JIOTUUECKUX

0COGEHHOCTE IUKJIAXEHBI

AYPHUIIHUKOJIMCTHOM
Ha TeppuTopuu AnNTaiicKoro Kpas IIMKJIaxeHa Ayp-
HumHukonuctHas (Cyclachaena xanthiifolia (Nutt.)
Fresen.) BiepBble ObLjIa 3aperucTpupoBaHa B 1993 1.
B MUXalJ0OBCKOM palioHe KaK pylepajbHOe pacTeHue.
BeposTHee Bcero, 0Ha roraja co CTOpoHb! KazaxcTaHa
C pasjMYHbIMU I'py3aMu. B TeueHue 10 JeT uKiIaxe-
Ha GBICTPO PACIIPOCTPAHMIIACE IT0 TEPPUTOPUU KPas.
B HacTos1lee BpeMs IPOoU3pacTaeT 10 HapylleHHbIM
MecTooObuTaHusAM KynyHIUHCKOVW HU3MEHHOCTH,
TIpumobckoro miaTo u [IpeganaTalickol paBHUHBI [15].
HaMu B xofe SKCITeIUITMOHHOM IT0e3IKY ObLIU 06Cie-
IOBaHbI HECKOJIBKO MECTOHAXOXKIEHUH IINKJIaXeHbI
IYPHUITHUKOJUCTHOM (I. BapHays; oKp. I. Alelicka;
Kanmanckuii p-H: . YeTh-Anelika; TOMYUXUHCKUY pP-H:
c. YucTioHbKa; [IIUITyHOBCKUH P-H: OKP. C. [[IUTIYHORBO;
TTocrieNMUXMHCKUY P-H: OKp. . [Tocmenuxa, okp. ¢. Hu-
KoJiaeBKa; KypbuHCKUM p-H: €. Kypbs, c. YCTh-TaoBKa).
B mesiom ciiemyetT ckasaTh, UTO I10 cpaBHeHuUIo ¢ 2018 .,
KOTJla HaMU IPOBOLUINUCE SKCIIEIUIIMOHHBIE UCCIIE-
IoBaHUS B AnTalickoM kKpae [12], monranu, 3aHSIThIe
STUM COPHBIM pacTeHUeM, 3aMEeTHO YBEJIUUUJIUCE.
LukiaxeHa TYT, KaK U IIpeXxe, IPaKTUYECKU He 3aX0-
IUT Ha BO3/leJIbIBaeMble 3eMJIM, OCTaBasICh IIPenMyle-
CTBEHHO PyJepaJbHbIM COPHAKOM (puc. 16).

Puc. 14. YoViHEHHble

Fig. 14. Elongated
noberu noeunuku noneson  shoots of field dodder
Ha nacTepHake u JINCTbsAX on parsnips and leaves

of cereals in Barnaul
(photo by T.V. Ebel)

3nakos B I. BapHayne
(choTo T.B. 36enb)

sumpweed spreads very fast, occupying new areas and
moving other plant species. No special measures are
taken to control this weed in inhabited areas, perhaps,
except for irregular mowing. According to our obser-
vations, after mowing, giant sumpweed quickly grows
back and actively blossoms. In mid-August this weed
plant in Altai Krai in most locations was in flowering
phase, which corresponds to a short-day nature of this
plant. Seeds ripen towards the end of September — ear-
ly October. We examined giant sumpweed plants for the
damage by phytophagous insects. No noticeable insect
damage was found on giant sumpweed. We also noted
the attachment of this weed to inhabited areas: giant
sumpweed plants do not occur further than 2 km from
their borders. New populations of this weed are found
mainly along highways, which allows to conclude that
vehicles are involved in the spreading of giant sump-
weed in Altai Krai.

Giant sumpweed belongs to the most allergy-pro-
ducing plants [16], which is its main harm to people.
Massive spreading of the weed can lead to a longer pe-
riod of pollen high concentration in the air, dangerous
for people prone to allergies. Giant sumpweed pollen
samples collected during the expedition from habitats
with different anthropogenic load are currently being
processed. A comparative study of the morphology of
pollen from “clean” and “dirty” habitats is planned. It is
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JKuTenm HaceJIeHHBIX ITyHK-
TOB AJITaficKOTO Kpasi, B KOTOPBIX
TIOSIBUJIVICh 3aPOCHU IUKJIaXe-
HbI, OTMEYAIOT €€ arPeCCUBHOE
TIOBeJleHUEe B MOCJIeIHUE TOMIBbI.
llukmaxeHa, MO0 WX CJIOBaM,
oueHb OBICTPO paspacTraeTcs,
3axBaTbhIBas BCe HOBBIE TEPPU-
TOPUU U BBITECHSIS APYTYe BULbI
pactenuii. Kakux-nubo criemm-
aJbHBIX Mep 6OPBOBI C JAHHBIM
COPHSKOM B HaceJIeHHbIX TyHK-
Tax He IPOBOIUTCS, 32 UCKJII0UE-
HUEM pa3Be UYTO HEPETYIIPHOTO
ckamuBaHusg. [lo HamMUM Ha-
OJIOMEeHUIM, IIUKJIaxeHa ocie
CKaIlMBaHUA GBICTPO OTpacTa-
eT BHOBb M aKTUBHO HabupaeT
1BeT. B 3-11 mekaze aBrycra 3To
COpHOe pacTeHMe B AJITaliCKOM
Kpae B GOJIBIIUHCTBE MECTOHA-
XOXKJIeHU HaXOAUJIoCh B (hase

OBETeHNd, YTO COOTBETCTBYCT  pyc, 15, Moeunuka xMmenesnaHasa Ha tonone  Fig. 15. Hop dodder on white poplar

KOPOTKOAHEBHOCTU LHMKJIAX€- 6enom (okpecTHOCTU I. Aneiicka, beper

(outskirts of Aleysk, river bank. Alei, Altai

Hbl. CeMeHa co3peBaloT GJK- p. Anen, Antaiickuin kpait) (poto T.B. 36enb)  Krai) (photo by T.V. Ebel)

J)Ke K KOHIIY CEeHTA0pS — Hava-
JIy OKTsI6psg. MBI obcienoBanu
pacTeHUs IIMKJIaXeHbl Ha IPeAMeT IMOBPEXIEHUS UX
HacekoMbIMU-puTOaramu. Kakux-aubo 3aMeTHBIX
TTOBPEXIEHN I HACEKOMBIMU Ha ITUKJIaXeHE BBISIBIEHO
He 6bLI0. HaMu Takoke 6bLIa OTMedYeHa IPUBI3aHHOCTD
IIAHHOTO COPHSIKA K HACeJIEeHHBIM ITYHKTaM: PacTeHUS
[IVKJIaXeHbl He BCTPEYaloTCs fajiee 2 KM OT UX IPaHUII,
HoBble TTOny gy JaHHOTO0 COPHOTO PacTeHUs o6Ha-
PYXXMBAIOTCI B OCHOBHOM BJ/I0JIb aBTOMAaTruCTpPaIeH,
13 Yero MOXHO CJIeJIaTh BbIBO/I
0 ITPUYACTHOCTY aBTOTPAHCIIOP-
Ta K pacceJIeHUIO IIMKJIaXeHbl Ha
TepPPUTOPUM AJITAlICKOTO Kpas.
llukiaxeHa JOYPHUIIHU-
KOJIMCTHASI OTHOCHUTCS K UMCITY
HauboJiee aJIEPTOHOCHBIX pac-
TeHu [16], B 9TOM 3aKJII0UaeTCsa
ee OCHOBHOU Bpe[ IJis YeJloBe-
Ka. MaccoBoe paccejeHUue 3TO-
TO COpPHSAKA MOJXXET NPUBECTU
K ITPOJIJIEH U0 OTTACHOTO JIJIST JII0-
Ilell, CKJIOHHBIX K aJlIepPTuy, Iie-
puoza BhICOKOM KOHIIEHTpPAIlUK
TIBLIIBIIEI B BO3AyXe. CoGpaHHbIe
B XOJle BKCIIeAUIIUU 06pa3iibl
TIBLIBIIBI UKJIaXeHbI U3 MECTO-
00UTAaHUM C Pa3sHOW aHTPOIIO-
TeHHOU Harpy3Kol B HacTosIee
BpeMsa HaxoAsTCSA B IIpoliecce
o6paboTku. 3amyaHUPOBAHO
CPaBHUTEJIBHOE U3YUEHUE MOP-
G osI0rUY MBLIBIBI U3 «UHCThIX»
U «TPSI3HBIX» MECTOOOUTAHUMN.

assumed that the results of these studies can be used in
the future when conducting aeropalinological monitor-
ing to identify pollen in biological samples.

CONCLUSION
Thus, in the course of the expeditionary research, all
the tasks assigned to their participants were com-
pleted. In addition to geobotanical descriptions of

IIpefmonaraercs, YTo Pe3yldb-  pyc. 16. 3apocnu LMKNaxeHbl AYPHULWHUKONNCTHON  Fig. 16. Thickets of giant sumpweed

TaThl NAHHBIX MCCIEJOBAHMUHI B c.YcTb-Aneiika KasMaHCKOro paitoHa
MOTYT OBITH B JaJibHeHIIeM uc- (Antaiickuii kpait) (poto T.B. 36enb)

MOJIb30BaHbI IIPU IIPOBEAEHUN
asPOIAINHOJOTUUECKUX MOHU-

TOPUHTOB JIJIST UAEHTU(GUKAIIUY TThLIbIIBI B 6UOJIOTH-
YeCKUX ITpobax.

in Ust-Aleika, Kalmansky District
(Altai Territory) (photo by T.V. Ebel)
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3AKJ/IIOYEHUE

TakuM 06pa3oM, B X0/e SKCTIeAUITMOHHBIX UCCIIe0-
BaHMU OBLIY BBITIOJIHEHBI BCe ITIOCTABJIeHHbBIE TIepes,
UX yYaCTHUKaMU 3amauu. [IoMUMO reo60TaHUYECKUX
OIMCAaHUI arpolleHO30B U TOJIEBBIX HAOJIIOIeHUH 3a
VHBa3WBHBIMU PAaCTEHUSIMU Ha TEPPUTOPUU TOMCKOM
obJracTu, a TaKXKe I10 IIYTH CIIeOBAHUS SKCIIeAUIUN
B AnTalickoM Kpae GblLI co6paH OBGIIUPHBIN Tep60JI0-
rUYeCKUi MaTepual. B 1ejioM repboJjiornyeckas KO-
nexknus ToMckoro ¢guianaia BcepocCuicKoro meHTpa
KapaHTHHA pacTeHn# B 2020 I. MOToJIHUIIaCh repbap-
HBIMU U KapIIojorndeckuMu obpasamMu 118 BuIoB
pacTeHuy u3 25 CEMENCTB, BKJII0UAA 2 KapaHTUHHBIX
(Cuscuta campestris Yunck., C. lupuliformis Krock.) u 17
WHBa3WBHBIX BUmOB (Atriplex sagittata Borkh., Axyris
amaranthoides L., Centaurea diffusa Lam., C. jacea L.,
C. pseudomaculosa Dobrocz., Conyza canadensis (L.) Cron-
quist, Cuscuta campestris Yunck., C. lupuliformis Krock.,
Cyclachaena xanthiifolia (Nutt.) Fresen., Echinochloa
crus-galli (L.) P. Beauv., Heracleum sosnowskyi Manden.,
Lotus corniculatus L., Matricaria discoidea DC., Medicago
sativa L., Trifolium hybridum L., Tripleurospermum inodo-
rum (L.) Sch. Bip., Vicia hirsuta (L.) Gray). YacTb o6pas-
1I0B repbapus U CeMsIH COPHBIX PACTEHUM rOTOBATCS
K niepepade B PI'BY «BHUUKP».

[TonyyeHHBbIE B Tep6OJIOTUYECKON DKCIIEAUITUY
MaTepUaJibl UCIIOJIb3YIOTCS TPY HATIMCAHUY HAYYHBIX
OTYETOB U CTaTEeH.
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9. JlyneBa H.H. CoBpeMeHHas MeTOH0JIoTUA Qu-
TOCAHUTAPHOTO0 MOHUTOPUHIA COPHBIX pacTeHuu //
3amura M KapaHTUH pacTeHui. — 2009. — N@ 11. —
C.20-24.

10. YpaHog, A.A. O meToze [Ipyze // Brosi. MOUII.
Otn. 6uoia. —1935. — T. 44, Boimn. 1-2. — C. 18-31.

agrocenoses and field observations of invasive plants
in Tomsk Oblast, and also along the route of the ex-
pedition in Altai Krai, extensive herbological materi-
al was collected. On the whole, in 2020 the herbologi-
cal collection of the Tomsk Branch of FGBU “VNIIKR”
was replenished with herbarium and carpological
specimens of 118 plant species of 25 families, includ-
ing 2 quarantine (Cuscuta campestris Yunck., C. lupuli-
formis Krock.) and 17 invasive species (Atriplex sagittata
Borkh., Axyris amaranthoides L., Centaurea diffusa Lam.,
C. jacea L., C. pseudomaculosa Dobrocz., Conyza canaden-
sis (L.) Cronquist, Cuscuta campestris Yunck., C. lupuli-
formis Krock., Cyclachaena xanthiifolia (Nutt.) Fresen.,
Echinochloa crus-galli (L.) P. Beauv., Heracleum sosnowskyi
Manden., Lotus corniculatus L., Matricaria discoidea DC.,
Medicago sativa L., Trifolium hybridum L., Tripleurosper-
mum inodorum (L.) Sch. Bip., Vicia hirsuta (L.) Gray). Part
of the samples of herbarium and weed seeds are being
prepared for transfer to FGBU “VNIIKR”.

The materials obtained in the herbological expedi-
tion are used in writing scientific reports and articles.
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dutocaHuTapus. KapaHTuH pactenunii = 64

3pecb MoXkeT 6biTb Balua ctaTtbs!
XypHan ««dutocaHuTapus. KapaHTuH
pPaACTEHUM» NpUrialaeT aBTOPOB

ong nybnnkaumm CBOUX HayYHbix paboT




denepajibHOE roCyIapCTBEHHOE
OIOI’KETHOE yUpe:KIeHue
«BcepoccUMCKUH IIEHTP KapaHTHHA
pactenuii» (PIrbBY « BHUUKP»)

— Hay4yHoe 1 MeToguyeckoe obecneveHue
neatenbHocTu PoccenbxosHag3opa,
ero TeppuTopUanbHbIX yNpaBsieHUi
n nogBegoMCTBEHHbIX eMy
yupexaeHuii B chepe KapaHTUHA
M 3aLUTbI pacTeHUM

— YcTaHoBneHue KapaHTUHHOrO
(hUTOCAaHMTAPHOrO COCTOAHMS
noAKapaHTUHHbBIX MaTepuanos
n TeppuTopun Poccuinckoin Gepepaumum
nyTeM NpoBeAeHUs nabopaTopHbIX
3KCMEPTU3 U MOHUTOPUHIOB

= HayuHoe CoTpyaHU4YecTBO

C HaUMOHaJbHbIMU

N MeXOyHapoOHbIMM
opraHusauusaMu B obnactu
KapaHTUHA pacTeHui

Bepyuiee yupexxkaeHue B Poccuiickon depepaumm no CUHTE3Y U NPUMEHEHUIO
thepoOMOHOB AN19 BbIIBNIEHUS KapaHTUHHBIX U HEKapaHTUHHbIX BpeguTene
1 60pbbbl C HUMMK

OreyY «<BHUMKP» — napTHep MexayHapogHoM NporpaMMbl N0 KOOpAUHaLUU
Hay4HbIX UccnepoBaHuin B obnactn kapaHTMHa pacteHuin EUPHRESCO II
(EUropean PHytosanitary RESearch COordination)

B ®rbY «BHUUKP» co3paH u nenctsyet TeEXHUUECKUIN KOMUTET
no ctaHgapTusaumm TK 42 «KapaHTWH U 3aWuMTa pacTeHnn»

Bepnyluee Hay4yHO-MeTOANYECKOE YUpexxaeHue B cocTaBe KoopanHaUMoHHOro
CoBeTa No KapaHTUHY PacTeHUI rocyaapcTe — y4acTHUKOB CHI

» 22 hunuana Ha TeppuTopumn Poccuinckon depepauum

[onoBHOE Hay4yHO-MeTogu4YecKoe yupexageHue no peanmsauum MNnaHa
nepBoo4yepenHbIX MepOI'IpVIHTMl‘;I, HanpaBJZiIeHHbIX HAa rapMOHU3aLU0
KapaHTUHHbIX (PUTOCAHUTAPHbIX MEP rOCyAapcTB — YieHoB TaMOXXEHHOro coto3a
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