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AHHOTALIUA

B craTbe HMpUBOASATCS PE3YJIbTAThl UCCJIENOBA-
HUU 6MOMOP(OTOTUUECKON CTPYKTYPHI IeHOMIIOP
IIOCEBOB TIIEHUIIBI ¥ MAaCJUYHOTO JibHA B [leH3eH-
ckoit m Camapckoy obsacTtsax CpemHero ITOBOJIKBS.
CpaBHUTEJbHBINA aHAJIU3 CTPYKTYPhI KU3HEHHBIX
¢GopM COpPHBIX pacTeHMU B arpoleHo3ax 3TUX
KYJIbTYP TIPOBOAUJIN C IPUMEHEHUEM UHCTPYMEHTOB
«Basbl JaHHBIX TI0 COPHBIM PACTEHUSIM CETbCKOX03SM-
CTBEHHBIX KynbTyp Cpenmuero ITOBOKbs», paspabo-
TAaHHOW KOJJIEKTMBOM aBTOPOB BO Bcepoccuiickom
IIEHTPe KapaHTWHA pacTeHui. MaTepuajioM IOCIy-
JKUJIY JAaHHBbIEe II0JIEBbIX obcieloBaHUU 123 MoOJieH,
cobpanHblie ¢ 2019 1o 2024 1. [l XpaHEeHNs, CUCTe-
MaTW3aIuK, COCTABJIEHUS CIUCKOB IO 3aJaHHBIM
mapaMeTpaM U aHajusza MHGopmMamuu O6BIIU
UCTIOJIb30BaHbl paszpaboTaHHble GOPMBI BBOJLA U
3arpoca nHpopmaluu. B utore ucciefoBaHui 66110
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ABSTRACT

This article presents the results of the
biomorphological structure study of wheat and
oilseed flax cenofloras in Penza Oblast and Samara
Oblast of the Middle Volga region. A comparative
analysis of the weed life forms structure in the
agrocenoses of these crops was conducted using the
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BBISIBJIEHO 3HAYUTEJIbHOE CXOACTBO GMOMOPMOJIOTH-
YEeCKOU CTPYKTYPhl COPHOTO KOMITIOHEHTa B ITOCEBAxX
TIIeHUIIbl U JbHA. B 06eux 1meHodmopax abcog0THO
ITOMUHUPYIOT TPAaBIHUCThIE PACTEHUS C IIPAKTUYEC-
KY PaBHBIM COOTHOIIEHUWEM TOJUKAPIUKOB U
MOHOKapIUKOB. CpeJi MHOTOJIETHUX TIOJIMKaPIIuyUec-
KUX pacTeHu# Hambojiee mMpeJICTaBJIeHbl KOpPHE-
BUIIIHbIE Y CTEPXXHEKOPHEBLIE XXV3HEHHbIE Cl)OpMI)I, a
cpeny MOHOKAapIHUYECKUX TPABAHUCTBIX PACTEHUM
npeobyialal0T IJUTENbHO BETETUPYIOIIUE SPOBbIE
ONHOJIETHUKU. B moceBax 06eux KyJbTYp MIPUCYT-
CTBOBAJIM JIPEBECHBbIE PACTEHUS HAa PAHHUX CTAAUIX
OHTOTEHE3a, UYTO OTPA’KAeT COBPEMEHHYI0 arpoTex-
HUKY BO3JIeJIbIBAaHUS KYJIbTYP U 6JIM3KOE PaCIIOIoXKe-
HUE TI0JIEM K TEPPUTOPUSIM C €CTECTBEHHBIMU U
MCKYCCTBEHHBIMU JPEBECHBIMU HACAXKIEHUIMU.
ABTODPBI TIPU3HAKT 3GOEKTUBHOCTh MIPUMEHEHUS
CTIeIMATN3UPOBAHHbBIX 6a3 JAHHBIX JJIT HAJEKHOTO
XpaHEeHUs 3HAYUTEIbHOTO 00beMa MHOOPMAIUU O
IIPOBEIEHNY MHOTOJIETHUX HCCHGHOB&HHﬁ, oIrrepa-
TUBHOTO K HeUW JocTymna nyteM (OpMUPOBaHUSI
3aMpoCcoB IO pasHBIM ITapaMeTpaM, a TaKXe ee
MIPUMEHEHU 1)1 TPOBeIeHUI aHaI13a.

Knroueevie cno6a: COpHbIE DACTEHUS, )KU3HEHHAS
(opma, nueHnIa, MacJAUYHbIN JIeH, IIPOrPaMMHBbIN
MIPOLYKT.

BBEJEHUE

eHodopa — o0beaMHEHNE MOJHBIX
TEePPUTOPUATBHBIX COBOKYITHOCTEH
BUJIOB pacTeHUU (IOPUCTUYECKU U
5KOJIOTUYECKU OJHOTHUITHBIX CO06-
mecTB (IOpues, Kamenun, 1991).
VccnemoBaHue pPa3HOOOPas3HBIX
AQCIIEKTOB CTPYKTYPHI 1eHODIIOPHI
MMOCEBOB Pa3JUUYHBIX KYJAbBTYP
(TaKCOHOMMUYECKOTO U 6MOMOPGOIOTUUECKOTO
CIIEKTPOB, UyXEPOJHOTO U aGOPUreHHOr0 KOMIIO-
HEHTOB) MMeeT GOJIbIIOE HAyYHOE 3HAUEHUE [JIsT
MO3HAHUSA OGIMX 3aKOHOMEPHOCTEW PasBUTHUSI
cereTaibHOM (hJIOPHI™.

B moceBax 4ejloBeK CO3LaeT YCIOBUA LI
npouspacTaHugd He TOJbKO KYJbTYPHBIX, HO U
CODHBIX BUJIOB PACTEHUMN. ITU YCIOBUS BJIATONPUSIT-
HBI JIJIS CYLIECTBOBAHUS OIpenesieHHOro Habopa
JKM3HEHHBIX ()OPM pacTeHuit. VMicxonss m3 3TOTO, IO
KOJIMYECTBEHHOMY COOTHOLIEHWI0 TeX WJIU WHBIX
JKM3HEHHBIX (POPM, BCTPEUEHHBIX B IIO0CEBE, MOXKHO
CYyOUTh, HATIPUMED, 06 UCTOPUM CEIbCKOX03INUCTBEH-
HOI'0 UCIIOJIb30BaHUA 3€MeJIbHOI'O yU4acTKa, arpoTex-
HUKe BO3[eJIbIBAHUA KYJbTYPHI, O LJIUTEJIbHOCTU
HEUCII0JIb30BAHUS/NAaBHOCTY BO3BpallleHNs B CEBOOGO-
POT 3eMeJib CeJIbCKOX039ICTBEHHOI'0 Ha3HAYeHU4.

[IpencraBiieHHada CTaTbs IIOCBALIEHA Pe3yJibTa-
TaM U3y4YeHUsI CTPYKTYPhI )KM3HEHHBIX (DOPM IIeHO(]-
Jopbl moceBoB. [To muHeHuio M. I. Cepebpsakosa,
9K0JIOTO-MODP(DOJOTUYECKH XKU3HEeHHad dhopMa

1 [leHO(JIOPHI PA3IUYHBIX IOCEBOB BXOZAT B COCTAB CETE€TAIbHON
(hy1OpBI — NCTOPUYUECKY U HKOJIOTUUECKU CIIOKUBILIENCS
COBOKYITHOCTY BUJIOB COCYZVCTBIX PACTEHUH, ITPOM3PACTAIOIIX
Ha 06pabaThIBAEMBIX CEJIbCKOX03MCTBEHHBIX YTOIbIX
He3aBUCKUMO OT XXeJlaHus yesioBeka (TpeThsikoBa u Ap., 2020).

tools of the "Weed Database of Agricultural Crops of
the Middle Volga Region," developed by the All-
Russian Plant Quarantine Center. The data was
collected from field surveys of 123 fields from 2019 to
2024. Developed input and query forms were used to
store, organize, compile lists based on specified
parameters, and analyze the information. The
study revealed significant similarities in the bio-
morphological structure of the weed component in
wheat and flax crops. In both cenofloras, herbaceous
plants are completely dominant, with a nearly equal
ratio of polycarpic and monocarpic plants. Among
perennial polycarpic plants, rhizome and taproot life
forms are most represented, while among monocarpic
herbaceous plants, long-growing spring annuals
predominate. Both crops included woody plants in the
early ontogenesis stages, reflecting modern agricul-
tural practices and the proximity of fields to areas with
natural and artificial tree plantings. The authors
acknowledge the effectiveness of specialized data-
bases for reliably storing significant amounts of
information on long-term research, quickly accessing
it by generating queries based on various parameters,
and using it foranalysis.

Key words: weeds, life form, wheat, oilseed flax,
software.

INTRODUCTION

enoflora is "the unification of complete

territorial communities of plant species of

floristically and ecologically uniform

communities" (Yurtsev, Kamelin, 1991).

Research into various aspects of the

cenoflora structure of various cultures
(taxonomic and biomorphological spectra, alien and
native components) is of great scientificimportance for
understanding the general development patterns of
segetal flora.

In crop fields, humans create conditions for the
growth of not only cultivated but also weed plant
species. These conditions are favorable for specific
plant life forms. Based on this, the quantitative ratio of
various life forms found in crops can be used to assess,
for example, the agricultural history of the land, the
cultivation practices used, and the length of time since
theland was abandoned orreturned to crop rotation.

This article presents the results of a study of the
life form structure of crop cenoflora. According to L.G.
Serebryakov, "an ecological-morphological life form
in higher plants is a unique general appearance
(habitus) of a certain group of plants (including their
above-ground and underground organs—underground

1 The cenofloras of various crops are part of the segetal flora —
“a historically and ecologically established set of vascular plant
species growing on cultivated agricultural lands regardless of
human desire” (Tretyakova et al., 2°2°),
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Yy BBICIIMX PACTEHUH — 5TO CBOEOOPA3HBINA O6MIMI
06JIMK (raGUTyC) OINpPENENIEeHHON T'PYIITbl PaCTEHUMR
(BkJIIOYas WX HaJ3eMHBbIE U TO/3€MHbBIE OPTaHBI —
oJi3eMHbIe TTOGETY ¥ KOPHEBbBIE CUCTEMBI), BOBHUKA-
IO B UX OHTOTEHe3e B Pe3yJibTaTe POCTa U Pa3BU-
TUS B OTIPEIEJIEHHBIX YCIOBUAX CPEMbl. ITOT TabUTYC
WCTOPUYECKU BO3HUKAET B JAHHBIX MTOYBEHHO-
KIIMMAaTUYEeCKHUX YCJIIOBUAX KaK BbIPpaXeHUEe ITPUCIIO-
coGJIEHHOCTU PacTeHuil K 3TuM ycuoBusaM (Cepebpsi-
KO0B, 1962:69).

MHOTOJIeTHUE UCCIeNOBaHUA CTPYKTYPHI
1eHO(JIOPBI TTOPA3yMEBAIOT PETYIIPHOE aKKyMy-
JUPOBaHME 3HAUYUTEJIHHOTO MacCHBA IOJEBBIX
MaTepuasioB. OnudpoBKa, CTPYKTYpPHUpPOBaHUE,
WHTETPUPOBAHUE U TIOCIENYIOUIUN aHaJIU3 JaHHBIX
TPYALOEMKUU U TpebyeT 3HAYUTEJbHBIX 3aTpaT
BpeMeHHU. B 5TOM ciyuae MCIIOJb30BaHUEe 0asbl
JMaHHBIX MMO3BOJIUT XPAaHUTh U OIEPATMBHO o6Gpaba-
TBIBATh OOJIBIITHE 00 BEMbI MH(OPMAIIU.

MATEPUAJIBI UMETO/bI

B ocHOBY paboThl MOJOXEHBI CBeAeHUT TI0
1eHodJopaM IOCEBOB IBYX KyJbTyp (MINEHUIBI U
MaCJIUYHOTO JIbHA) B IPeJesaX NBYX MOJEJbHBIX
peruonoB CpenHero IT0BOJIXXKbsS — [IeH3EHCKOU U
Camapckoii obacteii (cMm. Ta6i. 1).

BunoBoii cocTaB COPHBIX PacTEHUU IIOCEBOB
usyvau 1o meroauke (CyxosyozoBa u gp. 2022, 2023),
IpeyCcMaTPUBAKINEl y4eT BCEX COPHBIX PAaCTEHUU
Kak Ha Kpaw, TaK U B OCHOBHOU YaCTH ITIOCEBOB.
[TepumMeTp 1oJsg 06CyIeIOBANN TIENIKOM WUJIU MeAJIeH-
HO IlepeJiBUrasich Ha MallyHe, IZle 3TO GbIJI0 BO3MOXK-
Ho. VcceoBaHre OCHOBHOM YaCcTX MacCuBa IPOBO-
IUJIY TTyTEM MTPOKJIaAbIBAHUS BIJIYOb ITOJIS OT ABYX JI0
HECKOJbKUX TPaHCEeKT AJuHON oT 20 mo 100 M
(B3aBUCMMOCTM OT IJIOIIAAY TTOJIEH). [ToceBbI M3yydaau
C KOHIIA MIOHS 110 Ha4aJio CEHTSA6PS B OJIHY 13 (peHOoJI0-
rudyeckux (a3 pocTa KyJbTYPhI B OOIIEN CJIOKHOCTH C
2019m02024T.

st 6uoMopdOTIOTUYECKOTO aHaIr3a eHo(II0-
PbI IPUMEHSIN KJIacCU(DUKAIIUIO KU3HEHHBIX (DOPM
WN.T. CepebpskoBa (CepebpsakoB, 1962) c HEKOTOPBIMU
JIOTIOJTHEHUSIMU.

VIHCTPyMeHTOM 00paboTKU aBTOPCKUX MaTepu-
aynoB 6bu1a paspaboranHas B ®I'BY «Bcepoccutickui
IIEHTP KapaHTWHA pacTeHui» «baza maHHBIX 1O
COPHBIM PACTEHUSM CEJIbCKOXO3IHUCTBEHHBIX KYJIbTYD

shoots and root systems), arising during their
ontogenesis as a result of growth and development
under specific environmental conditions. This habitus
historically arises in given soil and climatic
conditions as an expression of the plants' adaptability
tothese conditions" (Serebryakov, 1962: 69).

Long-term studies of cenoflora structure require
the regular accumulation of a significant amount of
field data. Digitizing, structuring, integrating, and
subsequently analyzing the data is labor-intensive and
time-consuming. In this case, using a database will
allow for the storage and rapid processing of large
volumes of information.

MATERIALSAND METHODS

The work is based on data on the cenofloras of two
crops (wheat and oil flax) within two model regions of
the Middle Volga region — Penza Oblast and Samara
Oblast (see Table 1).

The weed species composition of crops was
studied using the method (Sukholozova et al. 2022,
2023), which involves counting all weeds both at the
edges and in the main part of the plantation. The field
perimeter was surveyed on foot or by slow vehicle,
where possible. The main part of the field was explored
by laying two to several transects, 20 to 100 m long
(depending on the field area), into the field. Crops were
studied from late June to early September during one of
the phenological phases of crop growth, for a total of
2019t02024.

For the biomorphological analysis of the
cenoflora, the classification of life forms by I.G.
Serebryakov (Serebryakov, 1962) was used with some
additions.

The tool for processing the authors' materials was
the "Database of Weeds of Agricultural Crops in the
Middle Volga Region to Ensure the Region's Export
Potential" (No. 2025623377, dated August 15, 2025)
(Certificate ..., 2025), developed at the All-Russian
Plant Quarantine Center. It contains consolidated
information on weeds in crops and finished products
intended for export from the selected region. While
making the database, information entry forms were
developed, and dictionaries with formalized terms,
value scales, and other features were prepared,
simplifying the processing of field data and allowing for
increased speed of new data entry. The development of

Ta6s1. 1. YKCJIo UccieJOBAHHBIX MOJIEi MIIEeHUIbI ¥ JIbHA MacJIUYHOro B CpeaHeM ITOBOJKbE
Table 1. Number of studied wheat and oil flax fields in the Middle Volga region

YKCJ10 UCCIIEI0BAHHBIX IT0JIEH

Peruox ucciefosanuii Number of studied fields

Study region O3uMas nueHuna fApoBas nueHUIA MacJIuuHbIii JIeH
Winter wheat Spring wheat Oilseed flax

IleH3eHCKasa 06JI1aCTh

Penza Oblast 46 26 &

Camapckas 06J1acTh
26 25 31

Samara Oblast

B 72 51

cero 102

Total

®dutocaHuTapus. KapaHTuH pacteHuin 4
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CpenHero TIOBOJKbA IJI ODECIIeUe- oA s bas s

HUS SKCIOPTHOILO IIOTEHI[Mala rrmmm
peruona» (N2 2025623377 oT Patit Masasans otecn. | Moo passeck
15.08.25 1)) (CBUIETEIBCTBO ..., 2025), | et

PAITeeE Adebain 0N ded 8 B

KOTOpAas COLEPXUT KOHCOJULUPO-
BaHHYI MHGOPMAIUI0 O COPHBIX
PacCTeHUNAX B IIOCEBAX W TOTOBOM 1. mws
MPOAYKIIUY, TIPeIHa3HAuYeHHON Ha AL
SKCIIOPT M3 BBIOPAHHOTO PETHOHA.

Mpu co3maHuu 6as3bl JAaHHBIX
paspaboTaHbl GOPMBI 110 BBOAY
nHGOpPMal UK, MOATOTOBJEHBI

caoBapu ¢ GopManu30BaHHBIMU
TepMUHAMU, IKaJaMu 3HAaYEHUH U

T.II., yOpomamimue 06paboTKy

TOJIEBOr0 MaTepuajia M I03BOJISTIO-

Iyie YBEJIUYUTh CKOPOCTb BHECEHUS

HOBBIX JaHHBIX. Biarozapsi paspa-

0OTKe 3aIpOCHON (DOPMBI «AHAIU3
JKU3HEHHBIX (GOpPM» peasn3oBaHa
BO3MOXXHOCTh GBICTPOTO ZOCTyIa K
60JIBIIOMY MAacCCHBY Pa3HOPOIHBIX

Fare: 8 nooees -

OAHHBIX U ONEpaTUBHOMY Iojyde- Puc. 1. ®parMeHT npumepa

HUI0 YHUQULUPOBAHHON 1 KOHCOJIH- thopmMupoBaHusa 3anpoca (yctaHoBKa
napameTpoB CEKL i)

IVpoBaHHOUW mHGpoOpMamuu. [lapa-
MeTpBI 3alpoca B JaHHOU (Gopme
CTPYIIIIXPOBAHBI B CEKITUY «YCIIOBUSI»,
«O6BEKTBI», «YKM3HEHHbIE (QOPMBbI».

[Ipu 3aTOJITHEHUU CBENEeHUU O XU3HEHHBIX
(opmax B 6ase JaHHBIX UCII0JIb30BaJIU UH(POPMAIUIO0
13 Pa3HbIX UICTOYHUKOB:

a) co6CTBEHHBbIE MaTepualibl, MTOJyYeHHbIE B
XOJle IIOJIeBbIX HAOJIOMeHMI Y aHajau3a repbapHbIX
00pa3110B, COOPAHHBIX B X0/Ie KCCIeJOBAHUIT;

6) CpaBHUTEJIbHbIE JaHHbBIE, TTOJYUYEeHHBIE B
uTore aHajiu3a repbapHBIX MaTEPUajOB M3 OTKPbI-
TBIX 623 JaHHBIX (LI1hPOBOIi ..., 2025);

B) nH(poOpMaNuio, B3ATYI0 U3 JUTEPATYPHBIX
UCTOUHUKOB (DJjiopa ..., 1934-1964; MaeBckuii, 2014;
OHTOTreHeTUYEeCKU ..., 1997-2013; Bacroxkos, 2003;
fAHuypkuHa, 1976).

[Tpy moATrOTOBKE MH(MOPMAIUM 0 KaXKAOM BUIE
IIPUHMMAJIOCh BO BHUMaHMeE, YTO B PA3HbBIX YCIOBUSIX
TOT WJIX WHOMW BUJ CIOCOOEH pa3BUBATh pa3HbIe
JKM3HEHHBIE (DOPMBI, ITI0STOMY IIPU aHAJIU3€e JUTEPa-
TYPHBIX CBEIEHUH )1 yKa3aHU y BUIa BEIOMPAJINCh
Te, KOTOPbIE OH CITOCOGEH pPa3BMBAThb B arpolleHO3ax
WIN YCJIOBUSAX, Hambojiee MPUOIMIKEHHBIX K TIOJISIM
(cM. puc. 1).

B cexnum «O6bEKTBI» IYyTEM YCTAHOBKYU TaJIoueK
B YeK-60oKcax MOXKHO yKasaThb 6O BCe, MO0 TOJBKO
VHTEPEeCyIoIye TAKCOHbI (CM. puc. 1).

B cekium «YCJIOBUS» IJis MIOBBIINIEHUSI CeleK-
TUBHOCTY BBIBOJUMBIX PE3yJbTATOB, TOMUMO
006s13aTENIbHBIX TapaMeTpoB «Peruon» u «KynbTypa»,
MPeAyCMOTPEHO YKa3aHWe JOIMOJHUTENbHBIX:
UCTOYHMKA JaHHBIX (06CIemoBaHUs [I0JeH, MCCaemo-
BaHUS 006pasIlOB MPOAYKIMU, repbapHble cOOPHI,
JIUTEpaTypHbIEe JLaHHBIE WUJU BCe), a TaKXe roja
(HecKoJbKUX JIeT). [Ipu BbIOOPE 06CIeIOBaHU ITOJIeH
B KayeCTBe MCTOYHMHKA JAaHHBIX JOMIOJHUTEIBHO
TTOSIBJISIETCSI BO3MOXKHOCTDb yKa3aTb JIOKAJU3AIlUI0 B
rocese (Ha Kpalo 1 BOCHOBHOM YaCTK MaCCHBa).

HenocpencTBeHHO B ceKuuu «KU3HeHHBbIE
(hopMBI» MOXKHO YKa3bIBATh MJIV KOHKPETHBIE, UJIU BCE
3HAUYEHUS KaTEeTOPUM B JepeBe JKMU3HEHHBIX (hopM,
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Fig. 1. A fragment of an example of query
formation (setting section parameters)

the "Life Form Analysis" query form allowed for quick
access to a large array of heterogeneous data and the
prompt retrieval of standardized and consolidated
information. The query parameters in this form are
grouped into the sections "Conditions", "Objects", "Life
forms".

When filling in the information about life forms in
the database, information from various sources was
used:

a) original materials obtained through field
observations and analysis of herbarium specimens
collected during research;

b) comparative data obtained through analysis of
herbarium materials from open databases (Digital...,
2025);

c) information taken from literary sources
(Flora..., 1934-1964; Mayevsky, 2014; Ontogenetic...,
1997-2013; Vasyukov, 2003; Yanchurkina, 1976).

When preparing information about each species,
it was taken into account that under different condi-
tions a particular species is capable of developing
different life forms, therefore, when analyzing literary
information for indications about a species, those that
itis capable of developing in agrocenoses or conditions
closest to fields were selected (see Fig. 1).

In the “Objects” section, by checking the
checkboxes, you can specify eitherall or only the taxa of
interest (see Fig. 1).

To improve the selectivity of the displayed
results, in addition to the mandatory "Region" and
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"Culture" parameters, the "Conditions"

" T section now allows for additional
=4 parameters: data source (field surveys,

product sample studies, herbarium
moom collections, literature data, or all), as well
= as year (multiple years). When selecting
field surveys as the data source, you can
also specify the location within the crop
- (at the edge or in the main part of the
e — array).

Directly in the "Life Forms" section,
— you can specify either specific values or
— all category values in the life form tree by
checking the checkboxes. To run the
query, click the "OK" button (see Figure
1). After running the query, a worksheet
opens in Excel containing information
about the life form assignments of
objects, as well as the number of
. detections according to the specified

: criteria (see Figure 2).
The Latin names of plants are given
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Puc. 1. NlucTt Excel ¢ pesynbtatom

3anpoca (pparmMeHT) (fragment)

YCTAHOBUB TaJIOUKU B YeK-O0Kcax. JIJIs BBITIOJTHEHUS
3arpoca Hy)»XHO HakaTb KHONKY «OK» (cM. puc. 1).
[Tocyie BBITIOJIHEHMS 3allpoca B IIpMIoKeHuu Excel
OTKPBIBAETCS JIMCT, COAep KAyl MHPOPMAIIUI0 O
IPUHAJIEKHOCTY 06bEKTOB K KU3HEHHBIM (hopMaM, a
TaK)Xe O KOJINYECTBE CJIyYaeB BBIABJIEHUS B COOTBET-
CTBUU C 3aJJAaHHBIMHU YCJIOBUSIMU (CM. pHC. 2).

JlaTMHCKYe Ha3BaHUs PaCTeHUI NPUBENEHBI I10
World Checklist of Vascular Plants (WCVP) (Govaerts,
2025). [l1s 11ej1eii cocTaBIeHUs KOHTPOJIbHOI'O CIIKCKA
TaKCOHOB 00'b€M CEMENCTB IMPUHSAIT 10 cucteMe APG IV
(Chaseetal., 2016).

PE3VJIBTATBI 1 OBCYXKJEHUE

[ToslyyeHHbIE TaHHBbIE PE3YJIBTATOB 3aIIPOCOB I10
KaXJIOM WCCJIeIOBAHHON KyJbType B [IeH3€HCKOU U
CaMapcKo# o6jacTax ObLIM MCIIOJb30BAHBLI B IIEHO-
(JIOPUCTUYECKOM aHAJIU3E.

CpaBHEHME CTPYKTYpP >KM3HEHHBIX (DOPM II€HO-
(hJIOp TTOCEBOB MINIEHUITBI X MACJTUYHOT0 JibHa CpenHe-
ro [TOBOIKbS BBIIBUJIO UX 3HAUUTEIHHOE CXOICTBO
(cM. Tabus. 2). B cocTaBe COPHOTO KOMITIOHEHTa 00eux
KyabpTyp m Camapckoi, u [IeH3eHCKOU obGJyacTelt
obHApPY)KEeHO OXKUZaeMoe ITpeobiasaHue TPaBsSHUC-
THIX PACTEHUH, CPey KOTOPBIX MPaKTUYECKU PAaBHOE
yJacTre IPUHUMAIOT TPaBIHUCThIE MTOJUKAPIIUKY U
MOHOKapnuky (B rmeHuiie CpegHero IT0BoJKbsI — 152
1 142 Bupa coOTBETCTBEHHO, B MaCJIMYHOM JibHe — 119
u 115 BUJOB COOTBETCTBEHHO) (CM. Tabus. 2). Cpemu
TPaBSIHUCTBIX ITOJUKAPTINYECKUX PACTEHUN HAMO0JIb-
1ee U IMPUMEPHO pPaBHOE y4yacTUe B CJIOXeHUU
CTPYKTYpPhI 6roMOopd MPUHUMAIOT KOPHEBUIIHbBIE (58
BU/IOB B ITIIIEHUIIE, 44 — BO JIbHE) U CTEP)KHEKOPHEBbIe
(53 Buma — B mmuenute u 40 — BO JibHe) pacTeHus (CM.
Tabs. 2). B rpymnmne MOHOKAPIUYECKUX TPABIHUCTHIX
pacTeHu# abcoyiloTHOE GOJBIIMHCTBO 3aHUMAIOT
onHoJieTHUME pacTeHus (113 BUIOB B MIIEHUTIE, 92 — BO
JIbHE), HO TaK)Ke OTMeueHbl 60j1ee 20 BUIOB JBYJIETHUX
MOHOKApPIIMKOB (TPEMMYIIeCTBEHHO U3 CeMeUCcTBa

Fig. 2. Excel sheet with query result

according to the World Checklist of
Vascular Plants (WCVP) (Govaerts,
2025). For the purposes of compiling the
taxon checklist, the family size is
adopted according to the APG IV system
(Chaseetal.,2016).

RESULTS AND DISCUSSION

The obtained data from the query results for each
studied crop in Penza Oblast and Samara Oblast were
used in the cenofloristic analysis.

A comparison of the life form structures of the
cenofloras of wheat and oilseed flax crops in the Middle
Volgaregionrevealed significant similarities (see Table
2). The expected prevalence of herbaceous plants was
found in the weed component of both crops in Penza
Oblast and Samara Oblast, with herbaceous polycarpic
and monocarpic plants accounting for an almost equal
share (152 and 142 species, respectively, in wheat in
the Middle Volga region, and 119 and 115 species,
respectively, in oilseed flax) (see Table 2). Among
herbaceous polycarpic plants, rhizome (58 species in
wheat, 44 in flax) and taproot (53 species in wheat and
40 in flax) plants account for the largest and approxi-
mately equal share in the formation of the biomorph
structure (see Table 2). In the group of monocarpic
herbaceous plants, the absolute majority are annual
plants (113 species in wheat, 92 in flax), but there are
also more than 20 species of biennial monocarpic
plants (mainly from the families Apiaceae, Asteraceae,
Boraginaceae and Brassicaceae) and 2 species of
perennial monocarpic plants from the family Apiaceae
(Libanotis sibirica (L.) C.A.Mey. and Pastinaca sativa
subsp. sativa) (see Table 2).

Among annual monocarpic plants, long-growing
spring annuals predominate (63 speciesin wheat, 53 in
flax) (see Table 2).
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Ta6J1. 2. CoOTHOIIEHME *KU3HEHHBIX (hopM 11eHOoGJIOP IMOCEBOB MIIIEHUIIbI 1 JIbHA
CpepHero IToBOJI:KbS
Table 2. Ratio of life forms of cenoflora of wheat and flax crops in the Middle Volga region

C.IL C.0. I1.0. C.II C.0. I1.0.

M.V. S.0. P.O. M.V. S.0. P.O.
#Ku3HeHHbIE POpMEL . 0. LI 0. SO JieH JIeH JIeH
Life forms w. WW. S.w. WW. S.w. flax flax flax

AGCOJIIOTHOE UK CJIO BUZIOB
Absolute number of species

JIpeBecHbIE pacTeHuUs
Woody plants 21 8 13 8 6 11 6 8
U3 HUX:
of which:
AepeBbsa
trees 10 4 7 3 4 8 4 6
KYCTapHUKH
shrubs 11 4 6 5 2 4 2 3
IMosyapeBecHbIE
Semi-woody
pacTeHus 3 1 9 1 9 9 0
plants
TOJIyKYCTAPHUKY 9 1 7 q
semi-shrubs
U3 HUX:
of which:
MPSMOCTOSTYHIA 1 1 1 1
erect
JINAHOBUHBINA
. . 1 1
liana-like
U3 HUX:
of which:
MOJIyKyCTapHUYKHA
dwarf subshrubs 1 1 2 2 0

TpaBIHUCTbIE ITOJTUKAPIUKHA

C acCCUMIIMPYIOHIVIMU 1ToGe-

raMy — HECYKKYJIEHTHOTO

THOA 152 61 96 102 79 119 91 83
Herbaceous polycarpic plants

with assimilating shoots - non-

succulent type
M3 HUX:
of which:
CTep:KHEKOPHEBbIe
taproot 53 24 33 30 27 40 29 28
KHCTEeKOpPHeBbIe
racemose “ L i s 2 . 2
KOpPHEBHMIIHbIE
A, 58 19 35 41 31 44 36 29
Toszyaue 1 1 1 2 1 )
creeping
CTOJIOHOOGpa3yloniye 5 1 1 5 1 5 0 9
stolon-forming
ACPHOBHUHHbIE g 6 10 13 7 13 12 7
tussock-forming
KJIyOHeoOpa3yonue 3 1 3 2 5 1 1 1
tuberculate
JIyKOBUYHBIE
bulbous ! 0 !
KOPHEOTIPbICKOBbIE 9 6 8 8 7 11 9 9
root-sprouting
- CYKKYJIEHTHOTI'O THUIa: 1 0 1
- succulent type:
- JINAaHOBU/IHbIE 5 5 9 9 9 1 1 1
- liana-like
- mapasuTHbIE 5 1 9 1 1 0
- parasitic
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C.II C.0 I1.0. C.IL. C.0. I1.0.
M.V. S.0 PO. M.V. S.0. PO.
#Ku3HeHHbIe hopMbI L. o.mm. .. 0.1l AT JIeH JIeH JieH
Life forms w. W.W. S.W. W.W. S.W. flax flax flax
AGCOJIIOTHOE UK CJIO BUI0B
Absolute number of species
TpaBsSHUCTbBIE MOHOKapIUKU 149 83 86 95 70 115 91 95
Herbaceous monocarpic plants
U3 HUX:
of which:
MHOTO0JIETHUE . ! 1 . 1 . . 1
perennial
AByJI€eTHUE
biennial 27 16 17 17 11 21 16 18
O HOJIETHUE
i 113 66 68 76 58 92 73 76
U3 HUX:
of which:
- IJINTEJbHO BEreTUPYIOLLHe
ApoBBIE 63 36 39 37 33 53 41 36
- long-growing spring crops
- IJINTEJbHO BEreTUPYIOLLHE
03UMbI€e 42 25 25 33 20 34 28 28
- long-growing winter crops
- IUaHOUIHbIE
T — 4 2 2 4 3 3 2 2
- MOJIynapasuTHbIE 3 9 1 1 1 1 1 0
- semi-parasitic
- mapa3uTHBIE
- parasitic 1 2 1 1 1 1 1 1

IIpumeuanme: C.I1. — CpenHee [ToBoswkbe; C.0. — Camapckast obsacTs; [1.0. — [TeH3eHCKas 06JIaCTh; M1, — ITIIEHNUIIA B 11eJIOM; O.ITII. — 03UMas

INIIeHunna; 4.1111. — ApoBad IMIIeHnIa

Note: M.V. — Middle Volga region; S.0. — Samara Oblast; P.O. — Penza Oblast; w. — wheat; w.w. — winter wheat; s.w. — spring wheat

30HTUYHBIX, CJIO0XHOIIBETHBIX, OYPAaUYHUKOBBIX U
KPEeCTOIBETHBIX) 1 JIBa BUJA MHOTOJIETHUX MOHOKAap-
MUKOB U3 ceMelcTBa 30HTUYHBIX (Libanotis sibirica (L.)
C.A.Mey. u Pastinaca sativa subsp. sativa) (cM. Ta6J1. 2).

Cpenu OOHOJIETHUX MOHOKApPIIMUYECKUX pacTe-
HUM MpeobiagaioT OJAUTENbHO BETeTUPYION[HeE
SIPOBBbIE OJHOJIETHUKY (63 BHIA B IIIEHUIIE, 53 — BO
JbHe) (cM. Tab. 2).

CTOUT OTMETUTH, UTO aHAJOTUUYHYIO 61OMOPdO-
JIOTUYECKYI0 CTPYKTYPY arpodUTOIIEHO30B MaCIny-
HOTO JibHA C IIpeobiafaHueM SPOBBIX ONHOJETHUX,
KOPHEBUITHBIX ¥ KOPHEOTIIPHICKOBBIX TPYTITI BBIABUIN
Py U3YUEeHUW MHOTOJIETHEN AUHAMWUKU COPHOTO
KOMITOHEHTa arpoQUTOIEHO30B JIbHA MaCIUYHOI0 Ha
0Te HeUYepHO3eMHOU 30HbI Poccuu — B MOpPAOBUU
(BoukapeBu 1p., 2023).

B cocTaBe KaK MHOTOJIETHUX IIOJIUKAPINUYECKUX,
TaK ¥ OLHOJETHUX MOHOKAPIMUYECKUX PACTEHUM
3a(MKCUPOBAHbBI MMapasUTUUECKUE pacTeHUs (BUIbI
Orobanche n Cuscuta campestris COOTBETCTBEHHO) (CM.
TabII. 2).

B rmoceBax nmeHu1bl M JibHA CpenHero [ToBoJKbe
oTMeueHO 21 IpeBecHOEe pacTeHHue B IIIIeHUIle U
11 — Bo JbHe (cM. Tabi. 2, puc. 3, 4,). OHU IIpeacTaBie-
HBI fAepeBbsaMu — Acer negundo L., Ulmus minor Mill.,
Fraxinus pennsylvanica Marshall, Prunus padus L., Malus
domestica (Suckow) Borkh., Bumamu Torosie#r u Jp.,
KycTapHUKaMu — Prunus spinosa L., Rubus idaeus L. u
Rubus caesius L., Chamaecytisus ruthenicus (Fisch. ex
Wot.) Klask., Caragana arborescens Lam., Genista
tinctoria L. u ap. lpeBecHble pacTeHUs Yalle oTMeue-
HBI Ha PaHHUX CTAJUSIX OHTOreHesa B BUE IIPOPOCT-
KOB, I0OBEHUJIbHBIX PACTEHUU UJIM BEereTaTUBHOU
TIOPOCJIM B OCHOBHOUW M KpaeBOM 4UacTU ITOCEBOB.
JI1000IIBITHO, UYTO B pab0TaX M3BECTHBIX HCCIIe0BaTeIeH

It is worth noting that a similar biomorphological
structure of oilseed flax agrophytocenoses with a
predominance of spring annual, rhizome and root-
sprouting groups was revealed when studying the long-
term dynamics of the weed component of oil flax
agrophytocenoses in the south of the non-chernozem
zone of Russiain Mordovia (Bochkarevetal.,2023).

Parasitic plants (species Orobanche and Cuscuta
campestris, respectively) were recorded in both
perennial polycarpic and annual monocarpic plants
(see Table 2).

In the wheat and flax crops of the Middle Volga
region, 21 woody plants were noted in wheatand 11 in
flax (see Table 2, Figs. 3, 4). They are represented by the
trees — Acer negundo L., Ulmus minor Mill., Fraxinus
pennsylvanica Marshall, Prunus padus L., Malus domestica
(Suckow) Borkh., Bumamu Tormosei u p., KycTapHUKa-
MU — Prunus spinosa L., Rubus idaeus L. and Rubus caesius
L., Chamaecytisus ruthenicus (Fisch. ex Wot.) Klask.,
Caragana arborescens Lam., Genista tinctoria L. etc.
Woody plants are most often observed in the early
stages of ontogenesis as seedlings, juvenile plants, or
vegetative shoots in the main and marginal parts of
crop fields. It is curious that in the works of renowned
weed researchers in the USSR, the life form of woody
plants was not distinguished at all (Maltsev, 1936; Kott,
1955; Nikitin, 1957; Fisyunov, 1984). In later
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Puc. 3. UMmmaTypHoe pacTeHue Fig. 3. Immature Fraxinus
Fraxinus pennsylvanica pennsylvanica plant in flax
B nocese NibHa Camapckom crops in Samara Oblast
obnacTu (choTo aBTOPOB)

pactenuit CCCP xusHeHHasd (popMa JgpPeBeCHBIX
pacTeHull He BbIgejasaach coBceM (MaJjbIles,
1936; KotT, 1955; Hukutud, 1957; ®ucioHos, 1984).
B Gosiee mo3puux pa6orax B. B. Hukutun (Hukutus,
1983) oTrmeuas, 4YTO A0 MOABJIEHUS TPAKTOPHOU
MaxoThl B IMOCEBAaX MPUCYTCTBOBAJNY TaKWe BUIBI
KyCTapHMKOB, KaK MUHJIaJIb HU3KUI, €)KEBUKA CU3as,
KpylIvHa ciabuTenbHas. Ha yBesnuyeHUE BULOBOTO
COCTaBa IPEeBECHbBIX PACTEHNI B JaJIbHENIIIEM ITOBIUAIO
BHEIpPEHMNE CHUCTEMBbI 3aIIUTHBIX JIECOMOJIOC U
HEeCOOTIIeHE PEXKMMOB OTTaXMBAHMSI/0OKAIIMBAHUST
060umH 110CceBOB. OfHAKO, BO3MOXKHO, ITPU aHAJIM3e
COPHBIX PACTEHUU MMOCEBOB B COBETCKOE BpPEMS
06oUYMHA MOCEBOB HE YUYMUTHIBAJach COBCEM.
[IpUCyTCTBUE JPEBECHBIX PACTEHUHM B OCHOBHOU
YacTU IOCEBOB M Ha UX 0604YMHAX 06YCJIOBJIEHO
OJIU3KUM COCEICTBOM HEKOTOPBIX MCCJIEIOBAHHBIX
TI0JIel ¢ 3eMJIIMM JiIeCHOTO (DOHIA.

HeszHauuTesbHOE OTAUYME B CTPYKType
1eHO(JIOPHI TTOCEBOB [IBYX KYJbTYD BBIPA’KEHO B
MIPUCYTCTBUU B TIOCEBaxX IMIIEHUIbl XU3HEHHOU
(hopMBI MONYKYyCTaPHUKU, KOTOPBIE MIPECTABJIEHBI
NPSIMOCTOSIUYMM TOJYKYCTapHUKOM Artemisia
abrotanum L. ¥ TUAHOBUAHBIM MOJIYKYCTapPHUKOM
Solanum dulcamara L., a BTI0CeBax JibHA — TPABSIHUCTO-
ro TOJIMKapIMKa ¢ moberaMu CyKKYJIEHTHOTO THUITA —
Allium rotundum L. (cMm. Tabua. 2). Tak Kak HaxOLKU
BUJIOB DTUX JKM3HEHHBIX (DOPM ObLIV €IVHUYHBIMU U
clejaHbl Ha 060YMHE TT0CEBOB, TO, BEPOSITHEE BCETO, B
CUCTEME CEBOOOOPOTOB IIPY OTCYTCTBUU 06PabOTKU
00604V H 110JIel OHM MOTYT ObITH OTMEUEHBI B IIOCJELY-
I01IeM B 06€UX KyJIbTypax.

Puc. 4. Genista tinctoria Fig. 4. Genista tinctoria in

B NoceBe MweHuLbl wheat crops in Penza Oblast
MeH3eHcKol obnacTtu (hoTo

aBTOPOB)

works, V.V. Nikitin (Nikitin, 1983) noted that before the
advent of tractor plowing, such shrub species as low
almond, blueberry, and cathartic buckthorn were
present in crop fields. The introduction of shelterbelt
systems and failure to observe plowing/mowing
regimes on crop margins subsequently influenced the
increase in the species composition of woody plants.
However, it's possible that during the Soviet era, weed
analysis of crops completelyignored the edges of crops.
The presence of woody plants in the main part of crops
and on their edges is due to the close proximity of some
of the studied fields to forest lands.

Aslight difference in the structure of the cenoflora
of the two crops is expressed in the presence of a
subshrub life form in the wheat crops, which is
represented by the erect subshrub Artemisia abrotanum
L. and the liana-like subshrub Solanum dulcamara L.,
and in the flax crops - a herbaceous polycarpic plant
with succulent shoots - Allium rotundum L. (see Table 2).
Since the detections of these life forms were single and
made on the margins of crops, then, most likely, in a
crop rotation system in the absence of field margin
cultivation they can be noted subsequently in both
crops.
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3AKJIOYEHUE

ViccnenoBaHus, IPOBeleHHBbIE B [IeH3eHCKOU U
CamMapckol 06JacTAX, BBIIBUJIYU 3HAUUTEIbHOE
CXOACTBO 6UOMOP(OJIOTUUECKON CTPYKTYPhI 1EeHO-
(yop moceBOB MIIEHUIBI U JibHA HAa TEPPUTOPUU
Cpenuero IToBoKbS. [IJist 06emX IeHO (IO XapaKTep-
HO mpeo6JjiafilaHre TPaBIHUCTBIX PAacTeHUU, cpeau
KOTOPBIX MPAKTUYECKU PABHOE yYaCTHE COCTABJISIOT
TPaBSIHUCTBIE TIOJIMKAPTIIUKYA ¥ MOHOKapTuku. Cpenu
MOHOKaPIIUYECKVX TPABIHUCTBIX PaCTeHU TpeobJia-
JIal0T OJHOJIETHUE JJIUTEJIbHO BETETUPYIOIINE SIPOBbIE
MOHOKaPITUYECKUE PACTEHUS.

[Togo6Has 6uoMopdosoruyeckas CTPYKTypa
IIOCEBOB BBISIBJIEHA W APYTUMU MCCIENOBATENSIMH,
U3YyYaBIIMMM MaCJIWYHBIN JIEH HA I0T€ HEYEPHO3EM-
HOU 30HBI Poccuu — B Mopposuu (Boukapes u [Zp.,
2023).

B moceBax MIIEHUIBI U MAaCJUYHOTO JibHA
CpenHero [T0BOJKbS BBISIBJIEHBI IDEBECHbBIE PACTEHUS
IPEUMYIIeCTBEHHO HAa PAHHUX CTaAUSIX OHTOTEHEe3a.
VX mpucyTcTBUEe OOBSICHSIETCS HEZOCTAaTOUHOU
06paboTko# 060UYMH, GAM3KUM PACIIOJNIOKEHUEM
HEKOTOPbIX oJen K APEeBECHBIM HaCaXIeHUAM
(;recam, KoJIKaM, JIeCOMOJOCAaM), COCEJICTBOM C
3aJIEKHBIMM YYaCTKaMU, HaXONAIIUMUCS Ha 3Tare
BOCCTAHOBJIEHUS JIECHOU PACTUTEJIbHOCTU. ITU
(hakTOpbI CIIOCOGCTBYIOT TTPOHUKHOBEHUIO HA TI0JIS
IVACIIOP I PEBECHBIX PACTEHUH.

s BBoja 1 GOPMUPOBAHUS TapaMeTPUUECKUX
3amIPOCOB 6bLIM MCITOJIb30BaHb! )OPMBbI,-Pa3zpaboTaH-
HbIe B «Ba3e JaHHbIX TT0 COPHBIM PACTEHUSAM CEJIHCKO-
XO39UCTBEHHBIX KyJIbTyp CpenHero ITOBOJIKbS OJIsS
obecrieueHUsT SKCIIOPTHOTO IOTEHI[Maja peruoHa»
(CBUmETENbCTBO ..., 2025).

dunancuposarue. ViccienoBaHs BbITIOJHEHBI B
paMKax peaju3alliyi TEM IrOCyIapCTBEHHBIX 3aJaHUMK
BcepoccuiCKOTO IleHTPa KapaHTWHA PAaCTeHUN:
N2 1022040900012-7-4.1.1 «PaspaboTka 6a3bl
IAHHBIX 10 COPHBIM pacTeHudaM CpenHero [T0BODKbS
(ma mpumepe [NeHszeHckoi u CamMapcKoy obyiacTeit) Iy
obecrieueHUsT SKCIIOPTHOTO TIOTEHIIUANA TIIIEHUITBI»,
N2 1022060500004-4-4.1.1 «PazpaboTka 6a3sbl
IIAHHBIX 10 COPHBIM PACTEHUSIM B TIOCEBAX MaCJIUYHO-
ro sibHa CpenmuHero [ToBoOMKbA (Ha mpuMepe [leH3eH-
ckoit u CamMapcko¥ obGJyacTeit) s obecredyeHUs
SKCIIOPTHOTO [TOTEeHIIMajla PETYOHA».
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CONCLUSION

Research conducted in Penza Oblast and Samara
Oblast revealed significant similarities in the
biomorphological structure of wheat and flax crop
cenofloras in the Middle Volga region. Both cenofloras
are characterized by a predominance of herbaceous
plants, with anearly equal proportion of polycarpic and
monocarpic herbaceous plants. Among the
monocarpic herbaceous plants, annual, long-season,
spring monocarpic plants predominate.

A similar biomorphological structure of crops was
also identified by other researchers who studied
oilseed flax in the south of the non-chernozem zone of
Russiain Mordovia (Bochkarevetal.,2023).

Woody plants were detected in wheat and oilseed
flax fields in the Middle Volga region, primarily in the
early stages of development. Their presence is
explained by insufficient roadside cultivation, the
proximity of some fields to woody stands (forests,
groves, shelterbelts), and the proximity to fallow areas
undergoing forest restoration. These factors facilitate
the introduction of woody plant diaspores into the
fields.

To enter and generate parametric queries, forms
developed in the “Database on weeds of agricultural
crops of the Middle Volga region to ensure the export
potential of the region” (Certificate ..., 2025) were used.

Financing. The research was carried out within
the framework of the implementation of the topics of
state assignments of the All-Russian Plant Quarantine
Center: No.1022040900012-7-4.1.1 "Development ofa
database of weeds in the Middle Volga region (case of
Penza Oblast and Samara Oblast) to ensure the export
potential of wheat", No. 1022060500004-4-4.1.1
"Development of a database of weeds in oil flax crops in
the Middle Volga region (case of Penza Oblast and
Samara Oblast) to ensure the export potential of the
region".
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