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AHHOTAIIUA

Uepena Bostocuctas (Bidens pilosa L., Asteraceae) siBjisi-
€TCsI COPHBIM pacTeHVEM 1 KapaHTUHHBIM 06bEKTOM,
OTCYTCTBYIOUIUM Ha TeppuTopuu EBpa3uiickoro sKo-
HOMMYECKOTO CO03a. [[DOHMKHOBEHME NHBA3MOHHBIX
PaCTEeHM YacTo ITPOUCXOIUT C UMITOPTUPYEMBIM I'py-
30M Ha CTAJUU MMOKOSUIUXCS NUACTIOP, OJisl JaHHOTO
pacTeHus IIpeICTaBIeHHbIX IJIogaMu. [[JIst IPOTUBO-
IelCcTBUSA MTPOHNKHOBEHUIO UCIIOJb3yeTcs jJabopa-
TOpPHOe UccleloBaHNe MTapTUll rpy3a Ha BhIIBJIEeHUE
MJIONOB KapaHTUHHOIO 00beKTa. meHTuOUKaIus
TIJIOZOB Yepebl BOJIOCHUCTON MpU Jab0paTOPHBIX MC-
cJieloOBaHUX 3aTPyLHEeHA HaInuneM 6JIM3KUX U CXO/[I-
HBIX HEeKapaHTUHHBIX COPHBIX BUIOB C IIHUPOKUM
apeaJioM, Takux Kak B. subalternans DC. u B. parviflora
Willd., a Tak)ke BO3MOXKHA HeBepHasd UAeHTUDUKAIIUS
OGJIM3KOTO KapaHTUHHOTO Buma B. bipinnata L. JJoII0JI-
HUTEIbHYIO CJIOXKHOCTD CO3/IaeT OTCYTCTBUE MEXIY-
HapOIHBIX, PETMOHAJIbHBIX MJIU HAIIMOHAJIbHBIX METO-
vk ugeHtuduranuu. PreY «BHUVIKP» paspaboTajio
METOUKY UAeHTU(GUKAIIUY TIJIOI0B YepPe bl BOJIOCHU-
ctoit B 2015 ., HO 10 HACTOSIIET0 BpeMeHU He TPo-
BOZIMJIACH €€ IIPOBEpPKa Ha Pellpe3eHTaTuBHOM MaTe-
puaje, HAKOIIJIEHHOM B Pe3yJIbTaTe SKCIIeAUITMOHHBIX
uccjaenoBaHuii. B pamMkax JaHHOTO UCCIeL0BaHUS
IPOBeZieHa OlleHKA IPUMEHUMOCTHU CYIIEeCTBYROIIEH
METOIUKU 1 PACCMOTPEeHAa BO3MOXXHOCTD UAeHTU(DU-
Kaluu IIJI0I0B Yepebl BOJIOCUCTOM 110 MHBIM ITPU3HAa-
KaM Ha BbIGOPKe 13 431 m1oa 13 MECTOOOUTAHM K-
PpOKo# reorpadryecKoy IpeICTaBIeHHOCTH, BKJI0YUas
TIJIOABI GJIM3KUX 1 CXOOHBIX BUAOB. OmpeieseHa mmpa-
BUJIBHOCTB CYIIIECTBYIONIETO METOAA UAEHTUDUKATTUYT
Ha uccyielyeMoit BbIGopKe B 69,4%. V3yueHbl MHbIE
MeTOZbI UAeHTU(DUKAIIUY, OCHOBaHHBIE Ha 12 Mopdo-
JIOTMUECKMX IIPU3HAaKaX IJIOLOB U UX KOMOMHAIINIX.
MeTo/1a, 06eCTIeUnBa0IIEro UAeHTU(MUKAIIUIO TLJI0/I0B
yepenbl BOJIOCUCTOM C LOCTAaTOYHOM JiJabopaTOPHOM
MPaBUJIbHOCTLIO (He MeHee 95%), He BBISBJIEHO. JlaHbI
PeKOMEeHAIIMU T10 BhIPAXKEHWI0 HEOIIPeleJIEHHOCTHY
CYIIIEeCTBYIOIEr0 MeTO/la B UCITbITATEIbHbIX JIabopa-
TOPUSIX.
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ABSTRACT

Bidens pilosa L. (Asteraceae) is a weed and a quarantine
object absent in the territory of the Eurasian Economic
Union. The entry of invasive plants often occurs with
imported cargo at the stage of dormant diaspores, rep-
resented by fruits for this plant. To prevent the entry,
laboratory research is used to identify the fruits of the
quarantine object in cargo batches. Identification of
Bidens pilosa fruits during laboratory research is hand-
icapped by the presence of similar non-quarantine
weed species with a wide range, such as B. subalternans
DC. and B. parviflora Willd., as well as the possibility
of incorrect identification of the close quarantine spe-
cies B. bipinnata L. Additional complexity is created by
the lack of international, regional or national identi-
fication methods. In 2015, FGBU “VNIIKR” developed
a methodic document for identifying Bidens pilosa
fruits, but it has not yet been tested on a representative
sample accumulated as a result of expeditionary re-
search. Within this study, the applicability of the exist-
ing methodology was evaluated, and the possibility of
identifying Bidens pilosa fruits by other characteristics
was considered in a sample of 431 fruits from habitats
with a wide geographical representation, including
fruits of similar species. The accuracy of the existing
identification method on the examined sample was
determined to be 69.4%. Other identification methods
based on 12 morphological fruit characteristics and
their combinations were studied. A method providing
identification of Bidens pilosa fruits with sufficient labo-
ratory accuracy (not less than 95%) was not identified.
Recommendations are given for expressing uncertain-
ty in the existing method in testing laboratories.
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Knrouesvie cnosa. KapaHTVUH pacTeHUHN, UCIIBITA-
TeJIbHble J1abopaTOpUU, HeollpeJesieHHOCTh Mopdo-
JIOTUYECKUX METOLOB UAeHTU(DUKALMU, MopdoMeT-
pus, COPHBIE DACTEHUS.

BBEJEHUE

epena BoJiocuctas Bidens pilosa L. —
pacTeHue, BHeCEeHHOe B eIWHBIMI
repeyeHb KapaHTUHHBIX OOHEKTOB
EBpasuiickoro SKOHOMUYECKOTO
CcOol03a B CTaTyce OTCYTCTBYIOIIETO
KapaHTUHHOI'O BPEIHOTO OpraHus-
Ma (Pemenue Cosera EJK..., 2016).
Kak ¥ JIJIS WHBIX TTOAOOHBIX KapaH-
TUHHBIX 06bEKTOB, IJISI JAaHHOTO PaCTeHMs OCHOBHOM
U3 IIPUMEHSIeMbIX (DUTOCAHWUTAPHBIX Mep, MPeoT-
Bpalllalou[UX TPOHWKHOBEHMWE U aKKJIWUMAaTU3aIUIo,
SIBJISIETCS KOHTPOJIb OTCYTCTBUS B MMIIOPTUPYEMOU
3apakaeMoli (3acopsieMoit) MpoayKiuu. PakT HaIu-
YK WM OTCYTCTBUS 3apakeHus (3acCOpeHwus1) ycra-
HaBJIMBAETCS B IIpoIlecce MPOBeIeHUs JiabopaTop-
HOTO uccJiefoBaHus (MCIBITAaHUSA) 006pasmoB (1Ipob)
MIPOJYKITUY UCIIBITATEIbHBIMU JIAa00PaTOPUSIMHU, aK-
KpeIuTOBAHHLIMY HAIlMOHAJbHBIM OPTaHOM II0 aK-
KpeIuTauy B COOTBETCTBUU C 3aKOHOIATEIbCTBOM
Poccuiickoti ®enepanuu. [IpakTUUEeCKU CJIOXKMJIACDH
cucTeMa aKKpeAuTalluy MKCIIbITATEJIbHBIX Jabopa-
TOpui Ha cooTBeTcTBUE TpeboBanuam 'OCT ISO/IEC
17025-2019 «O61mre Tpe60BaHMS K KOMIIETEHTHOCTY
WUCITBITATENIbHBIX M KaJUOPOBOYHBIX JIAOOPATOPUII»,
YCTAaHABJIUBAKIIMM B TOM 4YHCJIE HEOOXOIUMOCTH
npuMeHeHUd JabopaToprell COOTBETCTBYIOUIUX Me-
TOIOB ¥ METOIYK JIJIsSI BCEX BUIOB J1ab0paTOPHOM 1Ies-
TeJbHOCTH. Yepeza BOJIOCUCTAs, KaK U MHbIE COPHBIE
pacTeHus, B IiepeMelaeMol MPOLYKIIMKU BCTPevaeT-
cs B BUe TTIOKOAIIMXCS IUACIIOp — ILIOAOoB. [Ipobiaema
3aKJII0YAETCS B TOM, UTO HA YPOBHE MEXIYHAPOIHBIX,
PETMOHANBHBIX WKW HaI[MOHAJbHBIX CTaHJLAPTOB,
a TakXKe APYryuX OIMPOKO TIPU3HAHHBIX TEXHUYECKUX
TpebOBaHWU He CYIIeCTBYeT AOKYMEHTOB, yCTaHAaB-
JINBAIOIIUX METOJbl M METOIUKU WUAEHTU(PUKAIIUU
MMEHHO IIJIOHOB 4Yepelbl BOJIOCUCTOM, MIPUTOIHBIE
IIJIs BHEIPEHUST Y WCIIOJb30BAaHUS B JJabopaTOpUIX.
BOJIBIIMHCTBO WMEWIIUXCI OIpefenTeseii, MOHO-
rpaduyeckux 1 GIOPUCTUUECKUX CBOILOK COIEpP KaT
TOJIBKO METO/IbI MAEHTU(GUKAIIUY PACTEHU B I€JIOM,
C TIpuBJieYeHVEeM TIpU3HAaKOB BereTaTUBHOW YacTU.
[IpakTUYeCKy eIWHCTBEHHON paboToll, HeMoCpe[-
CTBEHHO KacalolleHcs CHCTEMAaTUYeCKOTO 3HAUEHUSI
TIPU3HAKOB ILJIOJIOB COPHBIX Uepell U cofepiKalleit
CHeIMaJM3UPOBAHHBIN OINPEIeIUTENbHBIN  KJIIOY,
SABJIIETCS ITyOJMKAIUS C Pe3ysibTaTaMU MCCJIenoBa-
HUH, TPOBeleHHbBIX B Pecrybarke Kopee (Kim, Hong,
2008). K coxajeHuo, 13-3a TOTO, YTO B yKa3aHHOM
WCCIeIOBAaHUY JTaHO KpaliHe y3Koe reorpadudeckoe
U TaKCOHOMHUYECKOe IIpefcTaBjieHre 06pa3iioB de-
pen, HEeBO3MOXXKHO KCIIOJNb30BaTh €r0 BBIBOZIbI [IJIS
BCETO MUPOBOT0 06’b€Ma COPHBIX YePe.
Ilnga pemeHus 3Tol npobiemsl B 2015 T.
OI'BY «BHUVIKP» pa3paboTaH M BHIIYIIEH JOKYMEHT,

Key words. Plant quarantine, testing laboratories,
uncertainty of morphological identification methods,
morphometry, weed plants.

INTRODUCTION

idens pilosa L. is a plant that included in the

Common List of Quarantine Objects of the

Eurasian Economic Union as a non-present

quarantine pest (Decision of the EAEU Coun-

cil..., 2016). As with other similar quaran-
tine objects, the main phytosanitary measure applied
to this plant to prevent its introduction and adapta-
tion is the controlling contamination absence in im-
ported potentially contaminated (infested) products.
The presence or absence of infestation (contamina-
tion) is established through laboratory testing of pro-
duct samples by testing laboratories accredited by the
national accreditation body in accordance with Rus-
sian Federation legislation. A system of laboratory ac-
creditation has been established based on compliance
with the requirements of GOST ISO/IEC 17025-2019
“General requirements for the competence of test-
ing and calibration laboratories”, which includes the
need for laboratories to use appropriate methods and
techniques for all types of laboratory activities. B. pilo-
sa, like other weed plants, occurs in transported pro-
ducts in the form of dormant dispersal units — fruits.
The problem is that there are no internationally, re-
gionally, or nationally recognized documents that es-
tablish methods and techniques for identifying speci-
fically B. pilosa fruits suitable for implementation and
use in laboratories. Most existing identification keys,
monographs, and floristic compilations only contain
methods for identifying plants as a whole, using vege-
tative characteristics. The only work directly related to
the systematic significance of B. pilosa fruit characte-
ristics and containing a specialized identification key
is a publication reporting research conducted in the
Republic of Korea (Kim, Hong, 2008). Unfortunate-
ly, due to the extremely narrow geographic and taxo-
nomic representation of the B. pilosa samples used in
that study, its conclusions cannot be applied to the full
range of B. pilosa worldwide.

To address this issue, in 2015, FGBU “VNIIKR” de-
veloped and released a document that includes an origi-
nal method for identifying B. pilosa fruits using morpho-
logical characters (Methodic recommendations..., 2015).
Since the publication of this work, the study of B. pilosa
and related species has continued. New information has
been accumulated, significant volumes of collection ma-
terial have been formed, and the practice of work in test-
ing laboratories is being analyzed. The presence of new
data requires periodic verification of the effectiveness
of the developed identification methods.
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BKJIFOUAIONMY OPUTUHAJIbHBIN MeTOJ UIeHTU(UKa-
LMY IIJIOOB Yepebl BOJIOCHUCTON C UCIIOJIb30BaAHUEM
MOP(MOJIOTHYECKUX ITPHU3HAKOB (MeToIMUeCcKe PeKo-
MeHZaIuu..., 2015). C MOMeHTa BbIX0/Ia JaHHOM pabo-
ThI UBYUEHUE YePEebl BOJIOCUCTOMN U GIUBKUX BULOB
yepez IpomoJKajaoch. HakorieHa HoBast nH(popMa-
1nus, chopMUPOBaHbl 3HAUNUTEIbHBIE 06bEMBI KOJI-
JIEKIIMOHHOI'0 MaTepuaJia, aHaJIU3UPYeTCs MPaKTUKa
paboT B MCHBITATEJNbHLIX JJabopaTopusax. Hannuue
HOBBIX JAHHBIX TIPEJIoJaraeT IepruoJuIecKyio Ipo-
BepKy paboTocnoco6HOCTM pa3paboTaHHBIX METOIOB
UIeHTU(PUKAIIUHN.

CJI0XHOCTD UAeHTU(DUKALIUY TIJIOIOB Yepebl
BOJIOCKCTOM OIIpefleNifeTcsd HaJluuueM Psga MHBIX
BUJIOB POJla CO CXOXXKMM CTPOEHMEM ILIOAOB, Gojiee
TOTO, OCHOBHOU 00BbeqUHSIOMIUY ITPU3HAK IJIOLOB
CXOIHBIX BUJIOB — YAJUHEHHBIH I1JI0J] — UCITOJIb3YETCS
60TaHUKAMMU JJIS BhIJEJIEHUS CEKIIUY Y3KOIIIOLHBIX
yuepen Bidens sect. Psilocarpaea DC. BbizeieHrie COPHO-
'O KOMITOHEHTA CEKIIUY HECKOJbKO 3aTPYAHEHO, TaK
Kak B GOJIBIIMHCTBE (PJIOPUCTUYECKUX CITMCKOB KO-
JIOTUS BUJOB He YKa3zaHa WY yKasaHa OueHb KPaTKo,
a crielmajbHbIe CIIMCKY COPHBIX PACTEHUM YacTo OT-
cyTcTBYIOT. Ho omtupasich Ha OcHOBHBIE pa6oTsI (Flora
of North America; Composite List of Weeds; Flora of
China; CABI) u yuuTbhIBasi HeTIOCPEICTBEHHbBIE HAGJTIO-
JIeHYsI aBTOPOB BO BPeMS SKCIIEIUIINI, MOXKHO COCTa-
BUTD CITHMCOK Y3KOTLJIOLHBIX UePe/l, IBJISIOIINXCS COp-
HBIMU PAaCTEHUSIMU U UMEIOIIUX CXOAHYIO C YEPEI0i
BOJIOCHCTOM Guosioruto. K TaKMM COPHBIM y3KOILIO -
HBIM YepeslaM OTHocATcs Bunsl: B. alba (L.) DC., B. bi-
gelovii A. Gray, B. bipinnata L., B. biternata (Lour.) Merr.
& Sherff., B. odorata Cav., B. parviflora Willd., B. subalter-
nans DC. HEKOTOpbIe aBTOPHI He TIPU3HAOT BUIOBOMT
caMOCTOSITeIbHOCTU B. alba v B. odorata, OTHOCS UX
K B. pilosa (Flora of North America). MbI mogiep)xrBa-
eM JIaHHYI0 TOUKY 3PeHUs, TaK KaK B HAIlIEM UCCJIe/0-
BaHUU He 00HAPYKEHO 3HAYMMBIX MOP(OJIOTUIECKUX
¥ TeHeTUYECKUX IIPU3HAKOB, IT03BOJISIOIINX OIHO-
3HAYHO BBIJEJUTD 2 3TUX BUAA. TakKe HAaMU CTaBUTCS
T10Jl COMHEeHNe BUA0Bas CAMOCTOSITEIbHOCTS B. higelovii
u3-3a KpaliHe y3koro apeasa (LleHTpanbHas AMepu-
Ka), YTO HeXapaKTePHO /JIJIs COPHBIX Uepes, U BeCbMa
COMHUTEJbHBIX ITPU3HAKOB, OIIMCAHHBIX B padoTax,
comepKalux ykazanme gansoro suga (Sherff, 1937;
Flora of North America). TakuM 06pa3oM, MbI BKJIIO-
4vaeM B. bigelovii B cocTaB B. pilosa.

JIOTIONTHUTENIBHYIO CI0KHOCTD UIeHTUDUKAIINY
TIJIONOB Y3KOTIJIOAHBIX Yepel ITpUAaeT HaJIuuue Iu-
Mopdu3Ma IJIOJI0OB — IPUCYTCTBUS Ha OJHOM pacTe-
HUY ¥ YaCTO B OLHOM COILJIOAUY IIJIOZOB Pa3IUIYHON
Mopdosoruu. OpxHa GopMa MIOAOB («IJIUHHBIE»)
pacrojlaraeTcs 4aille B IeHTPaJbHOM YacTy COILIO-
nus, npyras (<KkopoTKue») — B Iepudepun COTIIIONUS.
IOaHHble QOPMBI OTIUYAIOTCS pasMepaMu, OKPacKo,
CTPYKTYPOMU IJI0/I0BOY 000JIOUKY U CTpaTeruei mpo-
pactranus (Sherff, 1937; Dakshini, Aggarwal, 1974;
Brown, Mitchell, 1984; Rocha, 1996; Amaral, Takaki,
1998; Bhagirath et al., 2019; Keliang et al., 2019; Souza
etal., 2019; Yeo et al., 2022). [0l IBYX TUIIOB IIPU-
BeleHbl Ha puc. 1.

Mepoii cpaBHEHHUS KauecTBa METOJOB UIEH-
TUDUKAIUU MOXKET CJHYXUTbh IMPaBUIBHOCTD
INaHHBIX METOJOB, OlpelesieMas KaK CTeIleHb
6JIM30CTU CPEIHEro 3HAUEeHMsI, TTIOJIyYeHHOTO Ha 0OC-
HOBaHMU GOJIBIION CEPUYU PE3YIbTATOB UCIIBITAHUH,

The difficulty of identifying B. pilosa fruits is due
to the presence of several other species within the ge-
nus that have similar fruit structures. Furthermore,
the main character that unites the fruits of these si-
milar species — elongated fruits — is used by botanists
to distinguish the narrow-fruited section Bidens sect.
Psilocarpaea DC. The identification of weed components
within this section is somewhat challenging, as the
ecology of these species is often not well-documented
in floristic lists, and specific lists of weed plants are
often absent. However, based on key works (Flora of
North America, Composite List of Weeds, Flora of Chi-
na, CABI) and direct observations made by the authors
during expeditions, a list of narrow-fruited Bidens that
are weeds and have similar biology to B. pilosa can be
compiled. These weed narrow-fruited Bidens include
B. alba (L.) DC., B. bigelovii A. Gray, B. bipinnata L., B. biter-
nata (Lour.) Merr. & Sherff., B. odorata Cav., B. parviflo-
ra Willd., and B. subalternans DC. Some authors do not
recognize the species status of B. alba and B. odorata,
instead considering them to be part of B. pilosa (Flora
of North America). We support this viewpoint, as our
research has not revealed significant morphological
or genetic features that allow these two species to be
clearly distinguished. Additionally, we question the
species status of B. bigelovii due to its extremely nar-
row area (Central America), which is atypical for Bidens,
and the highly questionable characteristics described
in works that mention this species (Sherff, 1937; Flo-
ra of North America). Therefore, we include B. bigelovii
within the scope of B. pilosa.

An additional difficulty in identifying fruits of
narrow-fruited Bidens is given by the presence of fruit
dimorphism — the presence of fruits of different mor-
phologies on the same plant and often in the same in-
fructescence. One form of fruit (“long”) is most often
located in the central part of the infructescence, the
other (“short”) —in the periphery of the infructescence.
These forms differ in size, color, structure of the fruit
shell and germination strategy (Sherff, 1937; Dakshini,
Aggarwal, 1974; Brown, Mitchell, 1984; Rocha, 1996;
Amaral, Takaki, 1998; Bhagirath et al., 2019; Keliang
et al., 2019; Souza et al., 2019; Yeo et al., 2022). Fruits
of these two types are shown in Fig.1.

A measure of comparison of the identification
methods quality can be the correctness of these meth-
ods, defined as the degree of closeness of the average
value obtained on the basis of a large series of test re-
sults to the accepted reference value (GOST R1SO 5725-
1-2002). Accuracy for a qualitative (not quantitative)
result can be expressed as the probability of obtaining
a correct sample identification. Additional value for de-
termining the correctness of a method in this interpre-
tation is given by the possibility of using the specified
probability to express the uncertainty of the method,
which can be used by testing laboratories for the pur-
pose of compliance with GOST ISO/IEC 17025-20109.

Accordingly, the purpose of this study is to deter-
mine the correctness of existing methods for identify-
ing fruits of narrow-fruited Bidens and to study other
morphological characters of fruits that are not involved
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K IPUHSATOMY OTIOPHOMY 3Haue-
Huw (TOCT P UICO 5725-1-2002).
[1paBUIbHOCTD JJIsT KAUECTBEH-
HOTO (He KOJIMUECTBEHHOI0) pe-
3yJbTaTa MOJXKET BBIPAXaTbCs
B BUJIE€ BEPOSITHOCTHU MTOJyUEHUS
BepHOU ugeHTUGUKAUY 06pas-
11a. JIOTIOJHUTEIbHYIO IIEHHOCTD
omnpeneneHnI0 IPaBUIbHOCTHI
MeToJla B JaHHOM TpaKTOBKe
MPULAET BOBMOXXHOCTD UCITOJb-
30BaHUS YKa3aHHOUW BEPOSITHO-
CTH JIJIsI BhIPA’KeHUs HEOIpeie-
JIEHHOCTUM METOJa, YTO MOXET
OBITh IPUMEHEHO UCIbITATEb-
HBIMU J1ab0PaTOPUSIMU AJIS 1e-
nen coorBeTcTBUsI OCT ISO/IEC
17025-2019.

COOTBETCTBEHHO, II€JIbI0
IAaHHOTO MCCIeNOBAHUS SIBJISIET-
¢ oIIpefeseHre MPaBUIbHOCTHI
CYIIECTBYIOUIUX METOJO0B UAEH-
TU(GUKALUY TIJIOA0B COPHBIX y3-
KOTIJIOAHBIX Uepes U U3yueHue

IIeCTBYIOIAX MeTojaxX, Mopdo- NpUHaaNexuT ogHOMy obpasuy
JIOTUYECKUX [IPU3HAKOB ILJIOLOB  (S-0074 n S-0226 — Bidens pilosa,

C OIIEHKOM WX mpuMeHuMocTu S-0162 - B. bipinnata)
(choTo C.O. MoTaHUHoOM)

LIS UIEeHTU(DUKALIUA.

MATEPHAJIBI 1 METO/1bI

OCHOBO¥Y JIJIST UCCJI€OBAHUS CTaJIU TIJIO/LbI COPHBIX
Y3KOTLJIOAHBIX YepPe]] KaPIOJIOTUYECKON KOJIEeKIUU
OTI'BY «BHUVKP». B HacTos1IIel cTaThe pacCcMaTpu-
BaKOTCS HEHAPYIIEHHbBIE TLJIOABI, 06JIaatoNie BCEMU
MopdosoruYecKUMu Npu3HakaMu. [lepeyeHb ucC-
TI0JIb30BAaHHBIX 06PA3IIOB MPUBEAEH B TabJI. 1.
BupmoBag ujeHTuduKanmusg OPOBOAUJIACH
1o rep6apHBIM BK3eMILISAPaM, COOPaHHBIM COBMECT-
HO ¢ 06pasiiaMu IJIOAO0B MJIU BbIPAIEHHBIM U3 COOT-
BETCTBYIOUIUX MJIOJIOB B YCIOBUSX KyJIbTYPbL. KyJbTypa
pacTteHui comeprkaach B Terauile GPI'BY «BHUUKP»
(pu eCTECTBEHHOM CBETOBOM PEXXUME, TTOCEITOK BBIKO-
BO MOCKOBCKO¥ 00J1aCTH) MJIX B KaMepe POCTa pacre-
Huy PHChi MLR-352H mipu cBeTOBOM pexxume 12/12 4.
B mampHelmeM U3 KaXXI0H MO3UIUY GbIJIO OTOGPAHO
5-10 mIomoB, KoTopble 6b1Iu choTorpadrpoBaHbL
Ha cTepeoMukpockorne Zeiss SteReo Discovery V20
c ucroib3oBaHueM ¢oToarmapara Canon EOS 5D MKIII
unu Canon EOS R5, a Takyke Ha Makpockore Olympus
MVX10 c kamepoi Olympus DP28. Bo Bcex ciryyasax
MIpUMEHSJIach MOCJONHAs cheMKa C JaJbHEUIIUM
KOMOVMHUPOBAHUEM B OJJHO M306pakKeHUE ITPOTpaM-
Mo Zerene Stacker. CpaBHEHUS U U3MepPEeHUs ILJIO-
IIOB ITPOBOAMIUCH Ha 6aze mporpaMmbl CorelDRAW
2017. I olleHKYW B Gajiiax MpUMeHsJIach IIKaja:
0 — Mpu3HAK OTCYTCTBYET, 1 — MPU3HAK B ITOrPaHUY-
HOM COCTOSIHUUY, 2 — IIPU3HAK BbIPaXKeH, 3 — IIPU3HAK
3HAQUMTENbHO BhIpakeH. [ToJlyueHHble U3MePEHUS
u 6aabHbIE OLIeHKM 06pabaThIBaJMCh B IIPOrpaMMe
MS Excel c makeToMm Real Statistics. [lJis ompeneneHus
HOPMAaJIbHOT'O pacHpefiesieHus BbIOOPKYU KCIT0JIb30-
BaJsica Kputepuil [lanupo — Yuika. Tak Kak IIpu Uc-
cJIeJOBaHUM OBLJIO YCTAHOBJIEHO, UTO HEJIb3S IIPUHSATH
TUTIOTE3Y O HOPMAJIbHOM PacIipe/ieJIeHUY 3HAUeHUH,
TO JIJIS OLEHKU CXOJICTBA BBIOOPOK MCIIOJIb30BAJICS

Puc. 1. Mpumepsbl Tpex nap «AANHHbIX»

Fig. 1. Examples of three pairs
WHBIX, HE IIPUMEHAEMBIX B CY- 1 «kopoTkux» NNOAOB, Kaxaas us kotopbix  of “long” and “short” fruits,

each belonging to one specimen
(S-0074 and S-0226 - Bidens pilosa,
S-0162 - B. bipinnata)

(photo by S.0. Potanina)

in existing methods with an assessment of their appli-
cability for identification.

MATERIALS AND METHODS

The study was based on the Bidens fruits from the car-
pological collection of FGBU “VNIIKR”. This article ex-
amines undamaged fruits that have all morphological
characters. The list of samples used is given in Table 1.

Species identification was carried out using her-
barium samples collected together with fruit samples
or grown from corresponding fruits under cultural
conditions. The plant culture was kept in the green-
house of FGBU “VNIIKR” (under natural light condi-
tions, Bykovo, Moscow Oblast) or in a plant growth
chamber PHCbi MLR-352H under a light of 12/12
hours. Subsequently, 5-10 fruits were selected from
each position, which were photographed on a Zeiss
SteReo Discovery V20 stereomicroscope using a Can-
on EOS 5D MKIII or Canon EOS R5 camera, as well as
on an Olympus MVX10 macroscope with an Olympus
DP28 camera. In all cases, layer-by-layer shooting was
used with further combining into one image using the
Zerene Stacker program. Comparisons and measure-
ments of fruits were carried out using the CorelDRAW
2017 program. The following scale was used for scor-
ing: 0 —the sign is absent, 1 — the sign is in a borderline
state, 2 — the sign is expressed, 3 — the sign is signifi-
cantly expressed. The resulting measurements and
scores were processed in MS Excel with the Real Sta-
tistics package. To determine the normal distribution
of the sample, the Shapiro — Wilk test was used. Since
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Ta6J1. 1. [IepeueHb HCCIE€I0BAHHBIX 00PA3L0B KapnoJoruueckoii kojuiekuuu ®IBY «BHUUKP»
Table 1. List of studied samples from the carpological collection of FGBU “VNIIKR”

KoJLIeKIMOHHBIN
N2  HoMmep Bup,
n/un  Collection number Species IIpoucxoXKaeHue Origin
1 S-0074 B. pilosa BbeTHaM, I. XaHOM Vietnam, Hanoi
2 S-0083 B. pilosa [Tepy, r. CaH-AHTOHUO Peru, San Antonio
3 S-0085 B. pilosa [lepy, r. JIuma Peru, Lima
4 S-0086 B. pilosa ITepy, r. Koka-yakpa Peru, Coca Chakra
5 S-0087 B. subalternans [lepy, r. Tapma Peru, Tarma
6 S-0088 B. pilosa ITepy, r. Koka-yakpa Peru, Coca Chakra
7 S-0107 B. pilosa BreTHaM, XajJoHT Vietnam, Halong
8 S-0152 B. bipinnata I'py3us Georgia
<) S-0161 B. pilosa ApreHTuHa, IpoB. MuchoHEC Argentina, Prov. Misiones
10 S-0162 B. bipinnata I'py3us Georgia
11 S-0163 B. subalternans ApreHTuHa, npoB. KoppueHTec Argentina, Prov. Corrientes
12 S-0164 B. pilosa ApreHTHnHa, IPOB. MUCbOHEC Argentina, Prov. Misiones
13 S-0174 B. subalternans ApreHTuHHa, IIPOB. ByaHoc-Alipec Argentina, Prov. Buenos Aires
14  S-0243 B. pilosa NHpoHe3us Indonesia
15 S-0245 B. bipinnata Abxazus Abkhazia
16  S-0246 B. subalternans ApreHTuHa Argentina
17  S-0247 B. pilosa ApreHTHnHa, IPOB. MUChOHEC Argentina, Prov. Misiones
18 S-0248 B. subalternans ApreHTuHHa, TIPOB. XXyXyH Argentina, Prov. Jujuy
19 S-0250 B. pilosa ApreHTHHa, IPOB. MuCbOHEC Argentina, Prov. Misiones
20 S-0252 B. subalternans ApreHTuHa Argentina
21  S-0255 B. bipinnata I'py3us Georgia
22 S-0256 B. subalternans ApreHTuHa Argentina
23  S-0258 B. pilosa VIMIIOPTHBIN I'py3 (LIPOT) Import cargo (meal)
24 S-0260 B. subalternans ApreHTuHa, TPOB. JHTPe-Puoc Argentina, Prov. Entre Rios
25  S-0263 B. subalternans ApreHTuHa, npoB. KoppueHTec Argentina, Prov. Corrientes
26 S-0264 B. subalternans ApreHTuHa, TpoB. BysHOC-Alipec Argentina, Prov. Buenos Aires
27  S-0266 B. bipinnata Abxazus Abkhazia
28  S-0270 B. pilosa VIMIIOPTHBIN Ipy3 (LIPOT) Import cargo (meal)
29  S-0271 B. subalternans VIMnopTHBIN rpy3 (1poT, ITaparsaii) Import cargo (meal, Paraguay)
30 S-0273 B. bipinnata Abxaszus Abkhazia
31 S-0298 B. pilosa Mexkcuka, mT. Konuma Mexico, pcs. Colima
32 S-0322 B. pilosa Mekcuka, mT. [Tys6sa Mexico, pcs. Puebla
33 S-0347 B. pilosa Kenus Kenya
34 S-0380 B. pilosa WupoHesud, o. SIBa Indonesia, o. Java
35 S-0385 B. parviflora Poccus, IIpuMOpCKUii Kpau Russia, Primorsky Krai
36  S-0540 B. pilosa Taumaug Thailand
37 S-1094 B. pilosa Mexkcuka, WT. /lypanuro Mexico, pcs. Durango
38 S-1102 B. pilosa Mekcuka, mT. CuHajIoa Mexico, pcs. Sinaloa
39 S-1104 B. pilosa Mekcuka, mT. Koirma Mexico, pcs. Colima
40  S-1113 B. pilosa Mexkcuka, T Kosiuma Mexico, pcs. Colima
41  S-1129 B. pilosa Mexkcuka, wt. HysBo-JleoH Mexico, pcs. Nuevo Leon
42 S-1374 B. pilosa Mekcuka, uIt. lypasro Mexico, pcs. Durango
43  S-1436 B. subalternans VIMnopTHBIN rpy3 (1poT, ITaparsaii) Import cargo (meal, Paraguay)
44  S-1438 B. subalternans Wcnanus, KaTamoHus Spain, Catalonia
45  S-1439 B. subalternans YepHOTOPUS Montenegro
46  S-1448 B. subalternans ApreHTuHa, TIPOB. XXyXyH Argentina, Prov. Jujuy
47  S-1453 B. parviflora '(T(;) Opgof;i{d;ir;« P, e Trading network (Agbina, Russia)
48  S-1458 B. bipinnata I'py3us Georgia
49  S-1459 B. subalternans ApreHTHHA Argentina
50 S-1584 B. parviflora Poccus, TlpuMopckuii kpai Russia, Primorsky Krai
51 S-1596 B. subalternans ApreHTuHHAa, IPOB. XXyxyi Argentina, Prov. Jujuy
52 S-1598 B. subalternans ApreHTuHa, IPOB. JHTPe-Puoc Argentina, Prov. Entre Rios
53 S-1600 B. pilosa BrerHaM, HUHbTXyaH Vietnam, Ninh Thuan
54  S-1602 B. subalternans [TaparBait Paraguay
55  S-1604 B. subalternans ApreHTHHa, IPOB. ByaHoCc-Alipec Argentina, Prov. Buenos Aires
56 S-1605 B. subalternans ApreHTuHa, IpoB. SHTpe-Puoc Argentina, Prov. Entre Rios
57 S-1728 B. subalternans ApreHTuHa, IPOB. XKyXKyh Argentina, Prov. Jujuy
58 S-1732 B. pilosa Mekcuka, wt. HysBo-JleoH Mexico, pcs. Nuevo Leon
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HerapaMeTpUYeCcKull KpuTepuit MaHHa — YUTHU, IPU-
BEJIEHHBIN K p-3HaueHuIM. CTaTUCTUYECKU 3HAYNMOI
[LJIST 3aKJII0UEHUsI O BO3MOXKHOCTH IIPUHAIIEKHOCTH
K pasHbIM BhIGOPKAM ITPHUHUMAJIACh BEJIMYMHA BEPO-
SITHOCTHU CJIy4aliHOTO CXO/ICcTBa, MeHbIad 0,05.

Il kaxxmoro rioza huKcupoBaIuch Clemyio-
mue napaMeTphl: IJIWHA CEMSIHKU 6e3 ocTel (MM),
MakcuMaJbHas OJrHa 0CTU (MM), MaKCHUMaJIbHas -
puHa ceMIHKU (MM), MUHUMAaJIbHas MIUPUHA CEMSIH-
K1 ¥ ocTy (MM), IIUPUHA OCHOBAHUS CEMSIHKU (MM),
YIroJl MEXIy MaKCUMaJIbHO OTCTOSIIUMHU (TIPOTUBO-
TTOJIOXKHBIMU) OCTIMU (TPayChl), IIMPHUHA OCHOBAHUS
octy (MM), OJIMHA yYacTKa C Pas3IMYHON OKPaCcKOu
pebpa 1 MexxpebepHOil YacTU y OCTU (MM), pa3BUTHE
6opomaBoK (6aJuI), ICKPUBJIEHNE OCTU B HIDKHEN Ya-
ctu (6aJur), yToJleHe OCTU B OCHOBaHUM (6aJsi),
BBIPA’KEHHOCTH pebep y ocTu (6aju). OlleHUBaHUE
[IPU3HAKOB IIPOBOMIOCH B COOTBETCTBUY C UJLITIOCTPA-
UMY U ONTMCAHUSIMU B METOJMYECKUX PEKOMEH/Ia-
nuax (MeTomgmyeckre peKOMeHauu..., 2015). ame-
peHusd IPOBOAUINUCE ¢ AUcKpeTHOCTHI0 0,01 MM. CxeMa
KCCJIeIOBAaHHBIX IIPU3HAKOB ITIPUBEJIEHA Ha PUC. 2.

VHble IPU3HAKY IPU3HAHBI HAMU He TTOXO0/Is-
UMY IJIg J1aGopaTOPHOTO HCCIeLOBaHMsI, TaK KaK
PasIUYUMbI TOJIBKO B CTEPEOMUKPOCKOIIE UCCIEN0-
BaTEJIbCKOTO KJIACCa MJIM 3JIEKTPOHHOM MUKPOCKOTIE,
OTCYTCTBYIONIMX B UCITBITATEIbHBIX JJAG0PATOPUSIX.

PE3VYJIBTATBI 1 OBCYXJIEHUE

[MpeacTaBieHHbIE Jajlee Pe3yabTaThl UCCAEIOBAHUA
431 mona pasfeljieHbl Ha 4 TPYIINBL: «IJIUHHBIE»
(BHYTpeHHUE) IIOoAHI B. pilosa (0603HaYEHE!I «B. pilo-
sa l», 107 mT.), «<KOpOTKMe» (BHELIHNE) ILIOALL B. pilosa
(o603HaueHsbI «B. pilosa s», 103 MIT.), «IIUHHBIE» (BHYT-
PEHHME) IJIOIbl MHBIX COPHBIX Y3KOTIJIOIHBIX YEPE], —
B. bipinnata, B. subalternans u B. parviflora (0603Hade-
HBI «MHBIE BUBI 1», 117 IIT.), <KOPOTKME» (BHENIHNE)
TJIOZbI MHBIX COPHBIX Y3KOTLJIOHBIX YEPE]] TEX JKE TPEX
BUIOB (0603HAUEHBI «MHbIE BUALI S», 104 11T.). JIornuka
JIIaHHOTO pasfesieHust 06yCIOBIMBAETCS JUATTa30HOM
3HAUYEHMS TI0KA3aTEeNI METOLUUECKUX PEKOMEHI A
(MeTommueckre peKoMeHIaIuu..., 2015) kak «B. pilosa
BBISIBJIeHA» — «B. pilosa He BBISIBJIEHa», a TaKXXe (hak-
TOM, YTO B yKa3aHHbIE METOJUYECKIE PEKOMEHIAITUN
He BKJII0OUeHAa BO3MOXXHOCTh UAeHTU(GUKAIIUN «KOPOT-
KUX» TLJIOJIOB.

B pesynbTaTe U3MePEHUN U OLIEHOK IOJyYEHbI
3HAYeHMs IIPU3HAKOB, CTATUCTHUKA KOTOPhIX IPUBE-
neHa B Tabu. 2.

Kak mepBbIii miar ugeHTUGUKALUY B METOIM-
yeckux pekoMeHmanuax 2015 r. (MeTomuueckue pe-
KOMEeHJalUu..., 2015) MPOU3BOLUTCS OTIpeeeHre
MIPUHAJIEKHOCTH TIJIOHOB K Y3KOTIJIOLHBIM Yepenam
10 MMPU3HAKY «JJUHA IIJIOL0B 6ojiee ueM MATUKPAT-
HO MIpEBBINIAeT IMUPUHY». Ha cliefyoleM Irare yka-
3aHHBIX METOIUYECKUX PEKOMEHI AU TPOBOILUTCS
UAeHTUUKALNS ILIOAOB B. pilosa, K KOTOPBIM OTHOCST
BC€ TLJIOJBI C BhIPa’KEHHBIMU O60poJaBKaMu («IBHO
MIPUTIOIHSATHIE, C 60Jiee-MeHee BbIPAXKEHHOU YaCThIo,
OKpalIeHHOW B OPaHXeBO-OYPHIN IIBET»), a TaKXKe
TLIOJbI, UMEIOI e KOMILIEKC TPEX IPHU3HAKOB: «pedpa
Ha BePIUIMHE OCHOBHOT'O TEJIA IJIOZA IJIOXO0 BhIPAXKEHBI.
VX OKpacKa IpaKTUYeCKH COBIIAAET C OKPACKOH MeXK-
pebepHOro MpOCTPaHCTBa Ha OJJTHOM U TOM e YPOB-
He», «<OCHOBaHUE 3aIeTI0K (BepIIrHA T1JI0ka) GOpMu-
pyeT GoJiee-MeHee SICHO BbIPa’KEHHbIN YTONIEHHBIN

Puc. 2. CxeMa nccnenoBaHHbIX NPU3HAKOB Nioga vepep,

(A - pnuHa ceMaHku 6e3 ocTeit, B — MakcumanbHas

ANvHa ocTu, C — MaKCcMManbHas WUMpPUHA CEMSAHKM,

D — MMHMManbHas WKUPUHA CEMSIHKN Y 0CTU, E — winpuHa
OCHOBaHUS CeMSIHKU, F — yron mexay MakcMMasnbHO
OTCTOAWMMU (MPOTUBOMONOXKHBIMM) OCTAMM, G — LWIMPUHA
oCHoOBaHus ocTu (MM), H — ofinHa yyacTKa ¢ passiMyHoi
OKpackKo pebpa n mexxpebepHon YacTu y ocTy,

I - pasBuTue 6opoaaBok (oueHka), J — UCKpUBneHue

OCTU B HUXHel YacTu (oueHka), K — yTonweHve octu

B OCHOBaHuY (OLEHKA), L — BbipaxkeHHOCTb pebep y ocTu
(oueHka) (choTo C.0. MoTaHUHOMN)

Fig. 2. Scheme of the studied Bidens fruit characters

(A - length of achene without awns, B — maximum awn
length, C — maximum achene width, D — minimum achene
width at the awn, E — achene base width, F — angle between
the most distant (opposite) awns, G — awn base width (mm),
H - length of the area with different colors of the rib and
interrib part at the awn, I — blotch development (assessment),
J - awn curvature in the lower part (assessment), K —awn
thickening at the base (assessment), L — degree of rib
hardness at the awn (assessment) (photo by S.0. Potanina)

the study established that it was impossible to accept
the hypothesis of a normal distribution of values, the
nonparametric Mann — Whitney test reduced to p-val-
ues was used to assess the similarity of the samples.
The value of the probability of random similarity less
than 0.05 was accepted as statistically significant for
the conclusion about the possibility of belonging to
different samples.

For each fruit, the following parameters were re-
corded: the length of the achene without awns (mm),
the maximum awn length (mm), the maximum achene
width (mm), the minimum achene width at the awn
(mm), the achene base width (mm), the angle between
the maximum distances (opposite) awns (degrees), the
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IUCK M3 CPOIIEHHBIX pebep» U «3alellKu B CBOEM
OCHOBAHUU SIBHO yTOJIIIIEHHbBIE (UyTh TOJIIIE HIDKEJe-
’kaiero pe6pa). OTXOAAT OT TeJjia IIJI0/Ia YyTh B CTOPO-
HYy, GopMUpPyd 3aTeM HeOOJBINTON U3rubd BBEpx». [1pu
5TOM IIPU3HAKY «yTOJIIEHNE NUCKa» U «YTOJIIEHNE
OCHOBaHUMA OCTel (3allellOK)» B3aMMOCBA3aHbI. Ta-
KUM 06pa3oM, o6l aJITOPUTM UCCIEIOBAHUS BbI-
TISOUAT TaK: «IPUHAIJIEXKHOCTD K B. pilosa» = ((«ganHa
TJIOIOB» / «IIMPUHA ILJIOHLOB») > 5) U («pa3BUTEI 60PO-
nmaBku» WU («pebpa He BhIPAXKEHBI», VI «yTOMIIeHNE
OCHOBaHWM 3aIIETIOK», U «3aIIEITKN U30THYTHIEY)).

Pe3ynbTaThl MPUMEHEHUS LAHHOTO aJITOPUTMA
Ha ITpeJICTaBJIeHHOMN BbIGOPKE OTPaXKeHb! B TabJI. 3.

Bce «IJIMHHBIE» MJIOJBI Y3KOIIJIOAHBIX Yepe
(sect. Psilocarpaea) mpaBUIbHO UAEHTUDUIIUDPYIOTCS
KaK OTHOCSIIUECS K JAaHHOM CEKIIMU, B TO Ke BPeMsI
«KOpPOTKUe» TIOALI B. pilosa HeBepHO UIeHTUPUII-
pyroTcd B 19,4% ciyuaes, a «<KOPOTKUE» IJIOALI MHBIX
BU/IOB Y3KOTLJIOAHBIX Yepe, HEBEPHO UEeHTUDUITUPY-
1cd B 1,0% ciayuaes.

Hanuuure BbIpakeHHBIX 60pogaBoK (6ajyl CBbI-
me 1 — «IIpU3HaK BhIpakeH») HAOJI0IaeTCs ¥ BCeX
M3YYEHHBIX TPYII. [IpU 3TOM Cpeau «IJIUHHBIX»
TJI0ZOB B. pilosa ¥ NHBIX BUAOB IIPHU3HAK BCTPEYAETCS
c 6JIM3KONM 9acToToH, 5,1% u 7,5% COOTBETCTBEHHO.
V «KOPOTKUX» IIJIONOB JAHHBIN IPU3HAK BCTPEeUaeT-
cg gamie: y B. pilosa oH TIpefcTaBieH s 6OJIbIINH-
cTBa 107108 (56,3%), HO IOBOJIbHO XapaKTepeH U JIJIs
uHBIX BuI0B (10,6%). Ha puc. 3 IpencTaBIeHbl IJI0IbI
B. subalternans ¢ IOCTaTOYHBIM IJIT HEBEPHOU UOEH-
TU(UKAIIVN T10 CYIIECTBYIOIIEN METOIVIKE Pa3BUTHUEM
IAaHHOTO MpPKU3HAaKa.

OTcyTCcTBUE KOMILIEKCA ITPU3HAKOB, YKa3aHHBIX
B MeTOoAuKe s B. pilosa, HabatomaeTcs y BCeX TJIOIOB
WHBIX BUJIOB. B TO K& BpeMSI IIPUCYTCTBUE KOMILIEKCA
Opu3HAKOB (C 110601 CTeIIeHbI0 BRIPAXKEHHOCTH) OT-
MevaeTcs TOIbKO Y 18,7 % «IIMHHBIX» TII0MI0B B. pilosa
u 8,7% «KOPOTKUX» ILJIOZIOB B. pilosa.

O6uiue pesysbTaThl UAEHTUDUKALUN TIJIOL0B
B COOTBETCTBUU C JAEHCTBYIOIIVMU METOAUYIECKUMU
yKa3aHUSIMU IPUBEIEHBI B Ta6JI. 4.

O61as MpaBUJIbHOCTh METOIMKY 3aBUCHUT OT CO-
OTHOIIEHUS BUIOB, @ TAKXKE «IJIMHHBIX» U «KOPOTKUX»
TJIOZIOB B MCCJIelyEMbBIX 00pasiiax, HO IIPU pacIipesie-
JIEHUU, CXOJJHOM C TAaKOBBIM B UCCJIEAYEeMOM BIGOPKE,
cocraBisgeT 69,4%. [Ipu 3ToM obparraeT Ha cebs BHU-
MaHNe BEPOSATHOCTh JIOXKHOOTPHUIIATEJIbHON HUIEH-
TU(GUKAIIMY 11eJIeBOT0 Buaa B. pilosa, COCTaBIISAIONIAS
54,8%. Takast HU3Kas o6Ias MPaBUIbHOCTD, a TAKXe
BEPOSTHOCTD JIOXKHOOTPHUIIATEIbHON UAeHTU(PUKAIINL
11eJIeBOTO BHUA, OTMeUeHHas 60jee 4YeM B IIOJIOBUHE
cllydyaeB, XapaKTepusyeT NeHCTBYIOIVE MeToIu4e-
CKUe YKa3aHUs KaK He COOTBETCTBYIOIIVE TPE6OBAHY -
M KauecTBa JabopaTOPHBIX UCCIeTOBAHUY, IJIS KO-
TOPBIX peKOMEeHJ0BaHa IIPaBUJIILHOCTb He HUXe 95%.
B TO ’Xe BpeMs ITI0Ka3aHa BO3MOXKHOCTb IPUMEHEHUS
METOAMYECKUX PEKOMEHIAIUH IJIs UAeHTU(QUKAIIUY
«KOPOTKUX» TIJIOZOB C ITPaBUJIbHOCTHIO IaKe BBIIIE,
yeM «IJIMHHBIX» (77,3% 1 62,1% COOTBETCTBEHHO), He-
CMOTPS Ha TO, UTO JaHHAA UAeHTUDUKAIIWS He Ipe-
ycMaTpUBaJach Py pa3paboTKe METOAMUECKUX PEKO-
MeHIaInA.

st n3ydeHuUs BOTIPOCA MIPUMEHUMOCTH B U EH-
TU(GUKAIMY TLIOZIOB B. pilosa MHBIX MOPHOJIOTUIECKUX
MNPU3HAKOB OBbLI IIPOBEIEH UX aHaJIM3 IIPK COIIOCTAaB-
JIEHUU «JIJIMHHBIX» IIJIOHO0B B. pilosa ¢ «IJIUHHBIMU»

awn base width (mm), length of the area with differ-
ent colors of the rib and interrib part at the awn (mm),
blotch development (point), awn curvature in the lower
part (point), awn thickening at the base (point), the de-
gree of rib hardness at the awn (point). The character
assessment was carried out in accordance with the il-
lustrations and descriptions in the guidelines (Method-
icrecommendations..., 2015). The measurements were
carried out with a resolution of 0.01 mm. The diagram
of the studied characteristics is shown in Fig. 2.

We found other characters not suitable for la-
boratory research, since they are visible only in a re-
search-grade stereo microscope or an electron micro-
scope, which are not available in testing laboratories.

RESULTS AND DISCUSSION

The results of the study of 431 fruits presented below
are divided into 4 groups: “long” (internal) B. pilosa
fruits (designated “B. pilosa1”, 107 pcs.), “short” (exter-
nal) B. pilosa fruits of (designated “B. pilosa s”, 103 pcs.),
“long” (internal) fruits of other narrow-fruited Bidens —
B. bipinnata, B. subalternans and B. parviflora (designated
“other species 17, 117 pcs.), “short” (external) fruits of
other narrow-fruited Bidens of the same three species
(designated “other species s”, 104 pcs.). The logic of
this division is determined by the range of values of
the guideline indicator (Methodic recommendations...,
2015) as “B. pilosa identified” — “B. pilosa was not identi-
fied,” as well as the fact that the specified guidelines do
not include the possibility of identifying “short” fruits.

As aresult of measurements and assessments, the
characters values were obtained, the statistics of which
are given in Table 2.

As the first step of identification, the 2015 guide-
lines (Methodic recommendations..., 2015) determine
whether fruits belong to narrow-fruited Bidens based
on the criterion “the fruit length is more than five times
the width”. At the next step, B. pilosa fruit identifica-
tion is carried out, which includes all fruits with pro-
nounced blotches (“obviously raised, with a more or
less pronounced part, colored orange-brown”), as well
as fruits with a complex of three characters: “The ribs
at the top of the main body of the fruit are poorly deve-
loped. Their color practically coincides with the color
of the interrib space at the same level”, “the base of the
hooks (the top of the fruit) forms a more or less clearly
defined thickened disk of fused ribs” and “the hooks at
their base are clearly thickened (slightly thicker than
the underlying rib). They move away from the fruit
body slightly to the side, then forming a slight upward
bend.” In this case, the signs of “thickening of the disc”
and “thickening of the awn base (hooks)” are interre-
lated. Thus, the general research algorithm looks like
this: “belonging to B. pilosa” = ((“fruit length” / “fruit
width”) > 5) AND (“blotches developed” OR (“ribs are
not expressed” AND “thickening of the bases hooks”,
and “curved hooks”)).

The results of applying this algorithm on the pre-
sented sample are reflected in Table 3.

All “long” fruits of narrow-fruited Bidens (sect. Psi-
locarpaea) are correctly identified as belonging to this
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NWOEHTUDOUKALNA

IDENTIFICATION

Ta6.J1. 2. Pe3y/IbTaThl MU3MEPEHU/OLleHUBAaHN MMPU3HAKOB ILIO/I0B
Table 2. Results of measurements/evaluation of fruit characters

o & o B - 5w
- N - N - - U
. 5 BE& BE s & &% B
— 7] [3) [3) — wn Q
s sz 53 Eg § § E2 B
=2 =2 QL n o® =2 =L @ n o=
= = 2L 2. = 3 2L 22
MpusHak/ Character/ = = z S z 2 MpusHak/ Character/ = = £ 2z £ &
o e Q Q =] =B o e Q ] =] =]
cTaTUCTUKa  statistic & v ¥ © ¥ o CTaTUCTHUKA statistic & > ¥ © ¥ ©
(;SggMKH o Si;nple size. 107 103 117 104 MenuaHa Median 62,26 74,83 32,46 47,75
DKM, INT. DCS. 3-f kapTmib 3 quartile 77,66 93,15 42,30 59,60
JJTHHA CeMAHKH Ges ocTeid (M) Makcumym  Maximum 130,55 172,96 94,03 136,78
length of achene without awns (mm)
— IIMPUHA OCHOBAHUS OCTH (MM)
MuHUMyM Minimum 7,09 3,53 8,97 4,11 awn base width (mm)
1-ti kBapTuib 1% quartile 9,17 4,83 11,75 6,41 MuHIMYM Minimum  0.09 0.09 009 009
Menuana Median 10,13 5,42 13,85 8,20 1-ii kBapTuaib 15t quartile 0,14 0,15 0,15 0,16
3-u KBapTUIIb 3ud quartile 11,65 6,16 16,24 9,75 MeﬂI/IaHa Median 0.15 017 0,18 0,19
MaxkcuMym Maximum 17,21 7,82 18,30 14,96 3-# kBapTmib 3" quartile 0,18 0,20 0,20 0,21
MaKCHMAJIbHAs JIUHA OCTH (MM) MakcuMyM  Maximum 025 0,32 0,29 0,28
maximum awn length (mm)
— JJIMHA yYacTKa C pa3InYHOM OKpPacKoi pedpa
MuHuIMYyM Minimum 1,04 0,74 1,49 0,77 1 Mexpe6epHoll 9acTu y ocTH (MM)
1-#f kpapTanb 1%quartile 2,23 1,73 2,48 1,72 lenth of tl.le area with different colors of the rib
- and interrib part at the awn (mm)
MenuaHa Median 2,61 2,07 3,14 2,21 —
- - MuHUMyM Minimum 0,00 0,00 0,00 0,00
3-ui kBapTuib 3" quartile 2,99 2,49 3,68 2,57 - -
- 1-it kBapTusib 1stquartile 0,00 0,00 0,44 0,00
MakcuMyM Maximum 3,77 3,69 527 4,38 -
MenuaHa Median 0,00 0,00 0,70 0,00
MaKCUMaJIbHas IUPUHA CEMSIHKY (MM) - " -
maximum awn length (mm) 3-i1 kBapTwiab 3" quartile 0,60 0,00 1,11 0,00
MunmMy™ Minimum 0,48 0,47 053 0,65 MakcumyM Maximum 1,60 0,00 2,78 0,77
. . % 9K3EeMILIISIPOB)
1-#1 kBapTuib 1stquartile 0,65 0,78 0,70 0,84 PasBATHe 60POAABOK (% p
P d blotch development (% samples)
MenuaHa Median 0,70 0,92 0,81 0,92 .
A 0 6aJtoB 0 point 22,4% 4,9% 65,0% 15,4%
3-ii kBapTuiib 3™ quartile 0,79 0,99 0,90 1,03 B
P 4 1 6am 1 point 701% 24,3% 29,9% 74,0%
Maxkc Maximum 1,00 1,25 1,36 1,29 B
arym X 2 Ganma 2points  7,5%  47,6% 51% 9,6%
MUHUMAaJIbHas MIUPUHA CEMSIHKU ¥ 0CTU (MM 3
P y ocT (vv) 3 6amia 3points  0,0% 23,3% 0,0% 1,0%

minimum achene width at the awn (mm)

MuHUMyM Minimum 0,19 0,27 0,20 0,32
1-u kBapTuab 1%t quartile 0,34 0,56 0,36 0,54
MenuaHa Median 0,39 0,64 0,41 0,62
3-u kBapTwib 3" quartile 0,48 0,72 0,47 0,67
MakcuMyM Maximum 0,74 1,03 0,72 0,90
LIMpHHA OCHOBAaHUSA CEMIHKY (MM)
achene base width (mm)
MUHUMYM Minimum 0,38 0,38 0,37 0,38
1-71 kBapTuib 15 quartile 0,50 0,57 0,59 0,54
MepuaHa Median 0,55 0,64 0,68 0,65
3-ii kBapTuiib 3™ quartile 0,63 0,70 0,76 0,76
MakcumMyM Maximum 0,80 0,88 1,04 0,98

YTOJI MEX/Iy MaKCUMAaJIbHO OTCTOSIIIUMU
(TIPOTUBOIIOJIOKHBIMU) OCTSAMU (I'PajLyChl)

KCKPUBJIEHVE OCTH B HIKHEH YacTH (% 9K3eMILISIPOB)
awn curvature in the lower part (% samples)

0 6asI0B 0 point 33,6% 38,8% 88,0% 83,7%
1 6ann 1 point 55,1% 55,3% 12,0% 15,4%
2 6aua 2 points 11,2% 5,8% 0,0% 1,0%
3 basuta 3 points 0,0% 0,0 0,0% 0,0%

YTOJIEHVE OCTU B OCHOBaHUY (% 9K3EeMILJISIPOB)
awn thickening at the base (% samples)

0 6aJy1I0B 0 point 61,7% 71,8% 79,5% 90,4%
1 6asn 1 point 37,4% 28,2% 20,5% 7,7%
2 6asuta 2 points 0,9% 0,0% 0,0% 1,9%
3 6aJsuta 3 points 0,0% 0,0% 0,0% 0,0%

BBIPA’KEHHOCTH pedep y ocTU (% IK3eMILISIPOB)
degree of rib hardness at the awn (% samples)

angle between the maximum distances (opposite) 0 6asoB 0 point 77,6% 100,0% 21,4% 98,1%

awns (degrees) 1 6asmn 1 point 22,4% 0,0% 64,1% 1,9%
MuHuMyM Minimum 14,89 30,09 3,88 5,68 2 6aJuta 2 points 0,0% 0,0% 14,5% 0,0%
1-in kBapTuib 1S‘quartile 45,08 64,13 24,70 33,86 3 6aJuta 3 points 0,0% 0,0% 0,0% 0,0%
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NWOEHTUOUKALMA IDENTIFICATION

Ta6J1. 3. Pe3yJIbTaThl UCCJIEI0OBAHNUA IIJIOAOB HAa IPUHAAJIEKHOCTD K B. pilosa
Table 3. The results of the fruit study for belonging to B. pilosa

KoJsinuecTBO IJIOZI0B

N3 uux: From them:

C IJINHOI, 6oJiee

E
| YyeM HITUKPATHO KOJINYEeCTBO ILIOZOB KOJIUYEeCTBO ILIOZOB HUTOrO,
) 4 npeBbIameit C BbhIpasKeHHbIMH C KOMILIEKCOM MPU3HAKOB OTHECEHHBIX
§. 2 WUPHHY, WT. 6opomaBkamu (> 1 6ayuia), mt. (> 0, > 0, = 0 6a/LUI0B), IIT. K B. pilosa, uIT.
© & (% oro6bema BrIGOPKH) (% OT 06beMa BhIGOPKH) (% oT o6'bema BbIGOPKU) (% OT 06'BbEMA
] 'g Number of fruits with number of fruits number of fruits with BbIGOPKU)
5 =, alength more than five with pronounced blotches a complex of characters total classified
I'pynma & § times the width, pcs. (> 1 point), pcs. (>0, >0, =0points), pcs. as B. pilosa, pcs.
Group © v (% of sample size) (% of sample size) (% of sample size) (% of sample size)
B. pilosa 1 107 107 (100,0%) 8 (7,5%) 20 (18,7%) 28 (26,2%)
B. pilosa s 103 83(80,6%) 58 (56,3%) 9 (8,7%) 67 (65,0%)
WHbIE BUJBI | o o o o
other species 1 117 117 (100,0%) 6 (5,1%) 0 (0,0%) 6 (5,1%)
UHbIE BUJBI S 103 (99,0%) 11 (10,6%) 0(0,0%) 11 (10,6%)

other species s

Fig. 3. Development
6opopaBok Ha HekoTopbix  of blotches on some

Puc. 3. PasButue

B. subalternans fruits
(photo by S.0. Potanina)

nnopax B. subalternans
(cpoTo C.O. MoTaHuHOW)

JI0AaMU UHBIX BUJOB U, COOTBETCTBEHHO, <KOPOTKUX»
TIJIONOB B. pilosa ¢ «<KOPOTKUMU» TIOIaMU NHBIX BUI0B.
B Ta6u. 5 mokazaHbl pe3yJbTaThl CTATUCTUYECKOTO
aHaJau3a MPUHAAJIEKHOCTY K Pa3JIMYHBIM BbIGOPKAM,
0603HaUeHHbBIE KaK «CTaT.» ¥ BEIPaKeHHbIE P-YPOBHEM
3HAYMMOCTH, ¥ OLIEHKU JIOJIX ILIOZOB B. pilosa c coBma-
JleHVeM IPU3HAKOB C UHBIMU BUIaMU, 0003HAUEHHbBIE
KaK «COBIL.».

O6paraeT Ha cebst BHUMaHMe TOT (paKT, UTO IIpHU
3HAYMTEIbHON JI0JIe CTaTUCTUYECKU JOCTOBEPHO Pas-
JIMYARUIUXCS TPU3HAKOB (11 13 12 Y «IJIMHHBIX» [1JI0-
OB U 6 U3 12 y «KOPOTKUX» ILJIOJIOB) HU TI0 OJTHOMY
13 HUX HEBO3MOXXHO TOUHO OTJIMYUTD ILJIOALI B. pilosa
OT TIJIOZOB MHBIX BUJIOB 13-3a 3HAUNTEJIbHOTO IIepe-
KPBITUS AMalla30Ha BO3MOXKHBIX 3HAUEeHUH. JlaHHAaA
CUTyalusi TOBOPUT O BBICOKOU 0Jie COBITAJIEHUS I1a-
Ma30HOB abCOMIOTHBIX 3HAUEHU M ITPU3HAKOB ITPU UX
pa3HOM paclipelieleHNH, UTO ITI03BOJIIET UAeHTUDU-
MPOBATH MJIOMBI ITYTEM CPAaBHEHUS 3HAUUTEJNbHBIX
BBIOOPOK IIPY OTCYTCTBUY BO3MOXXHOCTU UAEHTUDU-
Kalluy eIMHUYHBIX IJIOLOB C IpHeMJIEMOI Jabopa-
TOPHOU ITPaBUJIbHOCTHIO (BbIIIE WX PaBHO 95%).

Kak BapuaHT peliieHUs pobJjieMbl, MOTYT OBIThH
WCII0JIb30BaHbI KOMILJIEKCHI IIPHU3HAKOB, BhIpaXkKaeMble

section, while “short” fruits of B. pilosa are incorrectly
identified in 19.4% of cases, and “short” fruits of other
narrow-fruited Bidens species are incorrectly identified
in 1.0% of cases.

The presence of pronounced blotches (score over
1 - “pronounced character”) is observed in all studied
groups. Moreover, among the “long” fruits of B. pilosa
and other species, the character occurs with a simi-
lar frequency, 5.1% and 7.5%, respectively. In “short”
fruits, this sign is more common: in B. pilosa it is present
in the majority of fruits (56.3%), but is also quite charac-
teristic of other species (10.6%). Fig. 3 shows B. subalter-
nans fruits with development of this character sufficient
for incorrect identification using the existing method.

The absence of the characters complex specified
in the method for B. pilosa is observed in all fruits of
other species. At the same time, the presence of the
characters complex (with any degree of severity) is not-
ed only in 18.7% of “long” B. pilosa fruits and 8.7% of
“short” B. pilosa fruits.

The general results of fruit identification in accor-
dance with current Methodic recommendations (2015)
are given in Table 4.

The overall accuracy of the technique depends on
the species ratio, as well as “long” and “short” fruits
in the studied samples, but with a distribution similar
to that in the studied sample, it is 69.4%. At the same
time, the probability of false negative identification of
the target species B. pilosa is 54.8%. Such a low overall
accuracy, as well as the probability of false negative
identification of the target species, noted in more than
half of the cases, characterizes the current guidelines
as not meeting the quality requirements of labora-
tory tests, for which a correctness of at least 95% is
recommended. At the same time, the possibility of us-
ing Methodic recommendations (2015) for identifying
“short” fruits with accuracy even higher than “long”
ones (77.3% and 62.1%, respectively) is shown, despite
the fact that this identification was not included in the
development of the guidelines.
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NWOEHTUOUKALMUA IDENTIFICATION

Ta6J1. 4. Pe3ysabTaThl UAeHTH(UKAIIMHY ILJIOZ0B MCCJIELyeMOii BBIGOPKU KakK B. pilosa
Table 4. Results of identification of fruits of the studied sample as B. pilosa

JI0KHOTIOJI0KUTEJIbHBIX JI0’KHOOTPUIIATEJIBHBIX IIpaBUIIbHBIX
pe3ynabTaToB, WT. (% pe3yabTaToB, IIT. pe3ynbTaToB, IT.
06 beM BHIGOPKHU, OT 06'beMa BHIGOPKH) (% oT 06'beMa BBIGOPKH) (% oT 06'beMa BIGOPKH)
Ipynma IIT. False positive results, pcs. False negative results, pcs. Correct results, pcs.
Group Sample size, pcs. (% of sample size) (% of sample size) (% of sample size)
B. pilosa 107 = 79 (73,2%) 28 (26,2%)
B. pilosa s 103 - 36 (35,0%) 67 (65,0%)
WHbIE BUJbI | o . o
other species 1 L7 6(5,1%) 111 (94,9%)
VHbIE BUIBI S 104 11 (10,6%) _ 93 (89,4%)

other species s

Bcero o Bupmam: Total by species:
B. pilosa 210 - 115 (54,8%) 95 (45,2%)

MHbI€ BUbI

0, — 0,
other species 2zl 17.(7,7%) 204 (92,3%)

Bcero o Tunam: Total by species:

Lpmurzpie» 224 6 (2,7%) 79 (35,3%) 139 (62,1%)

llong

S «<KOPOTKUE» o o 9

s short 207 11 (5,3%) 36 (17,4%) 160 (77,3%)

Beero: 431 17 (3,9%) 115 (26,7%) 299 (69,4%)

Total:

KaK MHJIEKChI UJIN JIOTMUecKue BblpakeHusd. B Tabi. 6 To study the issue of applicability of other mor-
IpUBEIEeHbI 001IMe UTOTY aHAJIN3a OTAEJIbHBIX KOM- phological characters in the identification of B. pilosa
TIJIEKCHBIX UHIEKCOB ITPYW COITOCTABJIEHUU, aHAJO- fruits, their analysis was carried out by comparing the
TUYHOM IpeJCTaBIeHHOMY B Tabi. 5. [Ipy 3TOM UH- “long” B. pilosa fruits with the “long” fruits of other spe-
IeKChl «YIInHeHue mioga (IauHa / MaKC. IIUPUHA)», cies and, accordingly, the “short” B. pilosa fruits with
«CyxeHue y ocTu (MaKc. MUPUHA / MUH. IMUPUHA)», the “short” fruits of other species. Table 5 shows the

Ta6.J1. 5. CoBIiajieHue I1070B B. pilosa 1o 3HaYeHUAM MPU3HAKOB C UHBIMU BUIAMU
Table 5. Matching of B. pilosa fruits in character values with other species

= =T
= s 2 £ 3
E §52E o E $E £
] g E 3 858w T © g2 9
& S s 2 20«0 s g . e% g¢g
n = © - E582 A~ 8 o = @ -
g g Q5 g Eq mEos S22 ¥ 8 Es =2
2 N = < H o &2 SEo& =23% g2 = I RQ
55 8 s § ¢S - EgEr £2 E 58 g3 8%
=T S o o F ZoE B ESfTE & E 2 8z o%
0 9 P forfie=] o :E [ qAS 4] =] e o =] o2 b
°8 &©Zg EB¥ E B ° s EE © 88f2 =28 m o So  §@
s EW £ & £ E £ &% 8 ST =L 29 g 2s g
g =g § § 2 Ec- E23% = S8ZE B E £ af ¥E
¥ Co ®g HE F_ o =ZT¥ SE¢g = o 38 83 o = =T a7
T g S8 w— ®& N8 88 E¥XS,y S g9 HE5 o ¢ Fo A a
=1 % o = cﬁ_g ® RO 83 S8 o gu K&“’"" g.— o o T =
Sc  §5 %z 2° £8% Ey IS8z EE EEzT &% § 2 gt ga9
@ A @ O w @ Q ® O © o = g Q [~
EE §< 5E S8 BEZg S22 RBEgp So FESS 9o B_E3s EE ELS S
<o o © < S ] R ® 0 5 < o= S = & & © v o &
c = g Z g2 = T o 5o T S = 9 =) Sn 9= % n
E = =S SE& SE £E Sc =fg2%2 E2 gat E< SES5% HE 8 &
=] o 2 Q= ERE &S 52 = o tnd BSOS &% -0 B L9
2o fc E% %% E:E E5 gSawe EE E€gf 35 EY¥En SE gwg
= Q [ —
Lk} 3 == == =588 HE HEZE Hx H&3% £ =828 5z A<E
1, crar.
| stat 0,00 0,00 0,00 0,87 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
1, coBm.
l’Ic‘r(I)atch 77% 98% 99% 98% 100% 95% 100% 100% 100% 89% 99% 100%
S, CTaT.
s stat 0,00 0,41 0,15 0,09 0,71 0,00 0,01 0,32 0,00 0,00 0,00 0,16
S, COBII.
s match 96% 99% 95% 96% 100% 98% 97% 100% 100% 100% 100% 100%
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WOEHTUOUKALIMA  IDENTIFICATION

Ta6J1. 6. CoBIageHue 11008 B. pilosa

I10 KOMIIJIEKCHBIM MHI€EKCaM C MHBIMU BU/JIaMU

Table 6. Matching of B. pilosa fruits with other
species according to complex indices

Fruit elongation (length / max. width)
Narrowing at the awn (max. width /
min. width)

CysxeHue y ocTH (MaKc. IIMpUHA /

MUH. IIUPUHA)
HuTerpajbHas mopgomeTpusa

VYavuenwue mwioaa (ouiuHa /
Integral morphometry

MaKcC. LINPUHA)
HHTerpaJbHbIi 6a

VaauHeHue IUI0Aa =
Fruit elongation =
narrowing at the anw
Integral score

I'pynna/mpusHak
Group/character
CyKeHHUe y 0CTH

TToJIHBIN UHAEKC
Full index

0,00 0,00

o
[=)
S

0,0

S
=
o
S

1, coBI.

0,
1, match. 85%

86% 72% 84%

41%

S, CTaT.

s, stat. Sy

0,00 0,00 0,00 0,00

0,00

S, COBIL.

0,
s, match. 82%

86% 96% 82% 100%

75%

«YOoJiMHeHUe TJIofa * Cy)XXeHUe Yy OCTU» BbIUUCJIEHbI
C HCIIOJIb30BAHUEM IIEPBUYHBIX BEJIMYNH, a UHIEK-
cbl «/IHTerpaJabHbIN 6aji», « HTerpajsbHas Mopdo-
MeTpus» 1 «I[1oJIHBIM UHAEKC» — C UCII0JIb30BaHUEM
HOPMAaJIM30BaHHBIX BEJIMYNH C IIPUBEIEHNEM K IHa-
ma3oHy oT 1 mo 2. HAeKc «VIHTerpaJbHbIN 6ajii»
BBIUMCJIEH, BKJIIOYAs TOJbKO OIleHBaeMbIe B 6ajaax
npusHaky, «MHTerpajbHas MOP(GOMETPUI» — TOJIBKO
n3MepsieMble TPU3HAKY U «ITOJTHBIN UHIEKC» — KOM-
OMHAIIUI0 BCEX TIPHU3HAKOB.

Bce KoMIJIEKCHbBIE UHIEKChI CTATUCTUYECKHU 0-
CTOBEPHO pasinvanTcs I B. pilosa 1 UHBIX BUJIOB,
HO ITPU 3TOM OHU TaK)Xe HeJIOCTaTOUHbI IJIS UAEeHTU-
puKan My efUMHUYHBIX IIJIOLOB C IIPUEMJIeMOM J1abo-
PaTOPHOM MPaBUIbHOCTHIO (BBIIIE WK PABHO 95%).
B To >xe BpeMs KOMIIJIEKCHbBIE UHEKCHI HAal0T 60JIb-
LIy TIPABUJIBHOCTD TIPYU UAEHTUMUKAIIMY T10 CPaB-
HEHUIO C eIUHUYHBIMHY ITPH3HAKAMU, COOTBETCTBEHHO
(B emmHUIIAX, 06PATHBIX CXOJCTBY): 59% mpoTuB 23%
IJIsT «IJIMHHBIX» IJI0A0B B. pilosa 1 25% mpoTtus 5%
LIS «<KOPOTKUX» TLIONOB B. pilosa. [IpuMeHeHMe TaH-
HBIX METOIO0B UIeHTU(UKAIINY Ha TECTOBOM BHIOOPKE
06ecreynT MPaBUIbHOCTb, PABHYI CyMMe BEPHBIX
UIeHTUGUKANUHN KaXXI0W TPYIIIbI IIJI0AO0B, AeIeH-
HOI Ha oblee KoJndecTBo maogoB: (117 + 104 + 107 =
59% + 103 = 25%) / 431=71,9%.

3AKJ/IIOYEHUE

B maHHOM MCCJIeJOBAaHUM Ha 3HAUYUTEJIbHOM 06beMe
MaTepuaia MupoKoro reorpaduyeckoro oxsara (Ce-
BepHas u I0kHas AMepurKa, EBpomna, A3us, AbprKa) us-
y4ueHbl MOp(OJIoruUecKre IPU3HaKy IIJI0L0B COPHBIX
Y3KOILIOLHBIX uepes, (Bidens sect. Psilocarpaea). TToka-
3aHa HU3Kas TPAaBUIbHOCTD UCIIOJIb3yeMO B HACTOSI-
1Ilee BpeMsI METOAUKU UAeHTU(PUKAIIUN YePeIbl BOJIO-
cuctotii B. pilosa 74-2015 MP BHUUKP, cocTaBisomas
Ha TECTOBOU BbIOOPKE 69,4%, UTO 3HAUUTEIbHO HIUXKE
npueMJIEMOH J1abopaTOPHOU IIPaBUIBHOCTU B 95%.

results of statistical analysis of membership in vari-
ous samples, designated as “stat.” and expressed by the
p-level of significance, and estimates of the proportion
of B. pilosa fruits with the same characteristics as other
species, designated as “match.”.

Noteworthy is the fact that with a significant pro-
portion of statistically significantly different charac-
ters (11 out of 12 in “long” fruits and 6 out of 12 in
“short” fruits), none of them can accurately distinguish
the fruits of B. pilosa from the fruits of other species due
to a significant overlap in the range of possible values.
This situation indicates a high degree of coincidence
in the ranges of absolute values of characters with
their different distributions, which makes it possible
to identify fruits by comparing large samples in the
absence of the possibility of identifying single fruits
with acceptable laboratory accuracy (greater than or
equal to 95%).

As a solution to the problem, characters complex-
es expressed as indices or logical expressions can be
used. Table 6 shows the general results of the analysis
of individual complex indices with a comparison simi-
lar to that presented in Table 5. In this case, the indices
“Fruit elongation (length / max. width)”, “Narrowing at
the awn (max. width / min. width)”, “Fruit elongation
# narrowing at the awn” are calculated using primary
values, and the indices “Integral assessment”, “Inte-
gral morphometry” and “Full index” — using normal-
ized values with reduction to the range from 1 to 2. The
“Integral assessment” index is calculated, including
only the signs assessed in points, “Integral morphome-
try” —only the measured characters and “Full index” -
a combination of all characters.

All complex indices are statistically significantly
different for B. pilosa and other species, but they are
also insufficient to identify single fruits with acceptable
laboratory accuracy (greater than or equal to 95%). At
the same time, complex indices provide greater accu-
racy in identification compared to single characters,
respectively (in units inverse to similarity): 59% versus
23% for “long” B. pilosa fruits and 25% versus 5% for
“short” B. pilosa fruits. Application of these identifica-
tion methods on a test sample will provide a correct-
ness equal to the sum of correct identifications of each
group of fruits divided by the total number of fruits:
(117 +104 + 107 #59% + 103 = 25%) / 431=71,9%.

CONCLUSION

In this study, using a significant amount of material
over a wide geographical scope (North and South Ame-
rica, Europe, Asia, Africa), the morphological characte-
ristics of the narrow-fruited Bidens were studied (Bidens
sect. Psilocarpaea). The accuracy of the currently used
identification method for B. pilosa 74-2015 MR VNIIKR
has been shown to be 69.4% on the test sample, which
is significantly lower than the acceptable laboratory ac-
curacy of 95%. Identification methods for B. pilosa fruits
based on the use of other measured or assessed cha-
racters and their combinations have been studied. The
best accuracy was shown when using complex indices
with a combination of all studied fruit characteristics,
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V3ydeHbl BapUaHThI UAeHTU(GUKAIIVY T1JI01I0B B. pilosa
Ha OCHOBaHUU UCITOJIb30BaHUSI MHBIX UBMEPSIEMBIX NI
OIIeHMBAEMbIX IIPU3HAKOB 1 X KOMOUHAaIii. [Tokasa-
Ha JIy4Iias MpaBUJIbHOCTh IIPY KUCITOJIb30BAHUY KOM-
TIJIEKCHBIX UHJIEKCOB C KOMOUHAIMEeN BCeX N3yUeHHBIX
IIPU3HAKOB [IJIOZ0B, II03BOJIAKLIIAA JOCTUTHYTE 71,9%
BEPHBIX UAECHTU(MUKAIIUY Ha TECTOBOM BbIOOPKE. B TO )ke
BPEMSI B pe3ysbTaTe UCClaef0BaHUs He BbISBJIEHO IPU-
3HAKOB MJIX KOMOMHAIIUY ITPHU3HAKOB, TO3BOJISIONIUX
UOeHTU(PUIIUPOBATD TLUIOALI B. pilosa ¢ TIpueMJIeMoi
JIabopPaTOPHOM IIPaBUIbHOCTDIO (95%), UTO IO3BOJISIET
cIesaTh BBIBOIBI O HEOOXOAMMOCTY pPa3paboTKu Me-
ToZla MAeHTU(UKAIIMY, OCHOBAHHOT'O Ha UHBIX ITPU-
3HaKax, HallpyuMep Ha reHeTUYeCKUX 0COOEHHOCTSX.

Pe3ynbTaThl MCCIIEIOBAHMS MOTYT GbITh BHEIPE-
HBI B MCTIBITATENbHBIX JJA00PATOPUIX JIJI5 BhIPAKEHUS
HEOTIPeleJIEHHOCTU UCITOJIb3yeMoro MeToa (VMHB. N2
74-2015 MP BHUUKP) gna neneit coorBercTsus 'OCT
ISO/IEC 17025-2019 kak BeposiTHOCTU 69,4% (0,694)
TIOJIyUeHMs IIPaBUJIbHOTO pe3ysbTaTa.

Pa6oTa BBITIOJIHEHA B PaMKaX roCylapCTBEHHOTO
3alaHusT MUHUCTEPCTBA HAayKU U BHICIIEr0 06paso-
BaHusa Poccutickoit ®egepamuu (N2 123042500048-5
«Pa3paboTka MOJIEKYISIPHO-TEHETUYECKUX U MOP(dO-
JIOTUYECKUX METOIOB UAeHTU(MUKAIIUY COPHBIX BHIOB
pacTeHU, BKJIIOUEHHBIX B ENMHBIN ITepevueHb KapaH-
TUHHBIX 00beKTOB EAJC»).

Bnazodaprocms. ABTOPBI BRIPAXKAIOT TPU3HATENb-
HOCTb KOJIJIETaM, BHECUIXM CBOI BKJIaJ, B IIOIOJHEHE
foTaHUUYeCcKUX KoJuieKIIni ®I'BY «BHUMKP», a UMeH-
Ho: C.I0. MyxaHoBy, H.B. lJlunkeBuuy, E.M. BoIKoBOI1,
B.[. Boukuny (I'BC), M.O. KouzppaTtbeny, U.A. lllaHIie-
py (TBC), E.B. Komaposy (BHMMO3), [I.I. KacaTKuHY,
I.J1. Benkuny, 10.A. JloBiioBoii, 41.H. KoBasieHko, M.T. Ko-
BaJieHKo, 10.P. Kounesy, JI.E. [eMyIIKUHOM.
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allowing to achieve 71.9% of correct identifications on
the test sample. At the same time, the study did not
reveal any characters or character combinations that
would allow identifying B. pilosa fruits with acceptable
laboratory accuracy (95%), which allows us to draw
conclusions about the need to develop an identification
method based on other characteristics, for example, ge-
netic characteristics.

The results of the study can be implemented in
testing laboratories to express the uncertainty of the
method used (Inv. No. 74-2015 MR VNIIKR) for the pur-
pose of compliance with GOST ISO/IEC 17025-2019 as
a probability of 69.4% (0.694) of obtaining the correct
result.

The study was carried out within the framework
of the state assignment of the Ministry of Science
and Higher Education of the Russian Federation (No.
123042500048-5 “Development of molecular genetic
and morphological methods for identifying weed spe-
cies included in the Common List of Quarantine Ob-
jects of the EAEU”).
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