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Summary
The article is devoted to the assessment of the quality of the natural environment by the method of
fluctuating asymmetry of leaf blades of small-leaved elm (Ulmus pumila L.) in the in the settle-
ment «Oktyabrsky» of the Kalachevsky district of the Volgograd region. The analysis of the de-

181



sk H3BECTHSA ¥xkxk

HHXHEBOAXCKOI'O ArPOYHHBEPCHTETCKOI'O KOMITAEKCA:
HAYKA H BBICIUEE IPOPECCHOHAABHOE OBPA30BAHHE

N 3 (63), 2021

velopmental stability of small-leaved elm (Ulmus pumila L.) in the settlement «Oktyabrsky» in
comparison with the control area of the village «Buzinovka» of the Kalachevsky district of the
Volgograd region. The issues of the environmental impact of the quality of the natural environ-
ment on the yield of agricultural crops are highlighted. The reasons for the unsatisfactory assess-
ment of the quality of the natural environment in the settlement «Oktyabrsky» are indicated.

Abstract

Introduction. The relevance of this work lies in the fact that studies of the quality of the natural
environment in the settlement «Oktyabrsky» of the Kalachevsky District of the Volgograd Re-
gion, have not been previously conducted. Residents live on the territory of this settlement, a
kindergarten, a school, a clinic and military units are located. Fields of a farm where cereals are
grown are adjacent to the settlement. The aim of the study was to assess the quality of the natural
environment based on the fluctuating asymmetry of leaf blades of the small-leaved elm (Ulmus
pumila L.) in the settlement «Oktyabrsky», as well as to analyze the factors that negatively affect
the quality of the natural environment in the village with the aim of their further elimination.
Object. The object of the study was the leaf blades of the small-leaved elm (Ulmus pumila L.).
Materials and methods. The material of the study was the collection of the leaves of the small-
leaved Elm (Ulmus pumila L.), carried out at the end of September 2020 in two settlements of the
Kalachevsky district of the Volgograd region: the settlement «Oktyabrsky» and the village «Buz-
inovkay». The natural environment of these villages differs in terms of the level of anthropogenic
impact, therefore, the natural environment of the village «Buzinovka» was assessed as a control
one. The assessment of the quality of the natural environment by the fluctuating asymmetry of
the leaf blades of the small-leaved elm (Ulmus pumila L.) was carried out according to the meth-
od of V.M. Zakharova (1986). Results and conclusions. As a result of the research, the nature of
the fluctuating asymmetry of the leaf blades of the small-leaved elm (Ulmus pumila L.) in the
territories of the settlement «Oktyabrsky» and the village «Buzinovka» of the Kalachevsky dis-
trict of the Volgograd region. It was found that on the control plot of the territory of the village
«Buzinovkay, the integral index of fluctuating asymmetry of leaf blades of small-leaved elm
(Ulmus pumila L.) is 0.033, which, in accordance with the table compiled by V.M. Zakharov
(2000), is considered a conditional norm and is observed in samples of leaf blades of plants
growing in favorable natural conditions. A higher value of the integral index of fluctuating
asymmetry of leaf blades of small-leaved elm (Ulmus pumila L.) was determined in the investi-
gated territory of the settlement «Oktyabrsky». This value is 0.127, which, according to the table
compiled by V.M. Zakharov, is assessed as critical. Such values of fluctuating asymmetry of leaf
blades are characteristic of plants growing in extremely unfavorable conditions. At the same
time, the plants are in a depressed state. Comparison of integral indicators of fluctuating asym-
metry of leaf blades of small-leaved elm (Ulmus pumila L.) of two study sites made it possible to
establish significant differences, expressed in an increase in this indicator by 3.8 times in the set-
tlement «Oktyabrsky» as compared with the village «Buzinovka». Thus, using the method of
fluctuating asymmetry of leaf blades of small-leaved elm (Ulmus pumila L.), the state of the nat-
ural environment in the settlement «Oktyabrsky» was characterized as critical, which is associat-
ed with a high anthropogenic load.

Key words: bioindication, bioindicators, fluctuating asymmetry, bilateral symmetry,
developmental stability, morphogenetic homeostasis, phenotypic variability.
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AKTYaJIbHOCTB. AKTYJIbHOCTh JaHHOH Pa0OThI 3aKIIFOYACTCS B TOM, UTO UCCIICAOBAHHS KauyecTBa
npupoaHoi cpenbl B 1. OkTsi0pbekuii KanaueBckoro paiiona Bonrorpasckoit obnacti panee He MPOBOIH-
nwch. Ha TeppuToprn 3TOro mocenka mpoKUBa0T KHUTENH, PACTIONOKEHBI AETCKUH Cajl, IIKOMA, TOTUKIIH-
HHUKa M BOWHCKUE YaCTH. BIUIOTHYIO K ITOCENKY MPUMBIKAIOT TOJS (hepMEPCKOro X03siCcTBa, Ha KOTOPBIX
BBIPAIIMBAIOT 37aKoBbIe KyIbTyphl. Lleab. Llenbro uccnenoBanus sBisuiach OlEHKa KauecTBa MPUPOIHON
cpenpl 1o (GIyKTYHPYIOIel aCHMMETPHH JIMCTOBBIX TUIACTHHOK Bsi3a MenkonuctHoro (Ulmus pumila L.) B
1. OKTAOpbCKHH, a TakkKe aHaN3 (PaKTOPOB, HETATUBHO BIMSIOIINX HA KAYECTBO TIPHUPOIHOMN CPEIBI B 110-
CeJIKe, C IEeIbI0 MX JanbHeiIIero ycrpanenus. OobekT. OObEKTOM HCCIISIOBAHKS SIBJISUIMCH JINCTOBBIC
IUTACTHHKY Bsi3a MeNMKOMUcTHOrO (Ulmus pumila L.). MaTepuanbl 1 MeToAbl. MaTepraioM UCCIenoBa-
HUS SBUJIMCH COOPBI JIMCThEB Bs3a MekonuctHoro (Ulmus pumila L.), IpoBecHHBIC B KOHIIE CEHTAOPS
2020 rozxa B 1ByX Hacen€HHBIX MyHKTax KanaueBckoro pariona Bonrorpanckoii o6nactu: m. OKTSOpbCKHiA
u c. by3uHoBka. IlpuponHas cpena 3TMX MOCENKOB Pa3IM4acTCs IO YPOBHIKO aHTPOIIOIEHHOI'O BO3JEH-
CTBWUSL, IOITOMY TIPUPOJIHAS cperia €. By3HMHOBKa olleHHBaJlach B Ka4eCTBE KOHTPOIBHOM. OlleHKa KauecTBa
MPUPOIHOM cpeibl 10 (UTYKTYUPYIOIIEH aCHMMETPHH JIMCTOBBIX TUIACTHHOK Bsi3a MeNKoiucTHOro (Ulmus
pumila L.) mpoBeneHa o Meroguke B.M. 3axaposa (1986). Pe3yabTaThl 1 BBIBOALIL. B pe3ynbTare mpo-
BEJICHHBIX MCCIEIOBaHUN M3ydeH XapakTep (UIYKTYHpYIOIIed acHMMETPUH JIMCTOBBIX IUIACTHHOK Bs3a
MenkomcTaoro (Ulmus pumila L.) na teppuropusx 1. OkTsi6pbekuii u ¢. by3unoBka KamageBckoro pai-
oHa Bonrorpanckoii obnacti. Y CTaHOBJIEHO, YTO Ha KOHTPOJIBHOM Y4acTKe TEPPUTOpUH C. By3uHOBKa
WHTErPaJbHBIN MOKa3areib (UIYKTyUPYIOUICH aCHMMETPHU JIMCTOBBIX IUIACTHHOK BSi3a MEIKOIMCTHOI'O
(Ulmus pumila L.) coctaBisier 0,033, 9to B cOOTBETCTBUH ¢ Tabnmiiel, cocraBieHHoid B.M. 3axapoBbimM
(2000), cumTaercst yCIOBHOW HOPMOH U HaOIro/aeTcsl B BRIOOPKAX JIMCTOBBIX TUIACTUHOK PACTEHUH, Mpo-
W3PACTAONIMX B OJaronpusSTHBIX MPUPOAHBIX yCIIOBUX. Bonee BrICOKast BEMMYMHA HHTErPAIBHOTO TIOKa-
3aTenst (pIyKTyHpyromeld acMMMETpHH JIUCTOBBIX TDIACTUHOK Bsiza menmkomuctHoro (Ulmus pumila L.)
omnpereneHa Ha MccieaoBaHHON Tepputopuu 1. OKTAOpbekuid. J1a BenmnunHa coctasisier 0,127, uro co-
TIacHo Tabnuile, cocraieHHold B.M. 3axapoBbiM, OlleHUBAaeTCsl KAK KPUTHYECKOe 3HaueHue. TaKue Belr-
YUHBI (PITYKTYHPYIOIIel aCHMMETPUH JIMCTOBBIX IUIACTHHOK XapaKTEPHBI IS paCTCHHUH, POM3PACTAIOIIINX
B KpaiiHe HeOIaronpusITHBIX ycsoBusix. [Ipu 3ToM pacTeHus HaxomsITcst B yrHeTEHHOM coctosiHud. Coro-
CTaBJICHUE MHTErpaJbHbIX MOKa3aTenel (QIyKTyupyromieil acCHMMETPHH JIMCTOBBIX TUIACTHHOK Bsi3a MeJl-
konucTHoro (Ulmus pumila L.) TByX MECT UCCIISIOBAHUS TIO3BOJIIIIO YCTAHOBUTE JIOCTOBEPHBIE PA3JIAUHS,
BBIpaKEHHBIE B YBEIMYCHUH 3TOr0 Mokazarens B 3,8 paza B 1. OKTAOpbCKUiL 110 cpaBHEHHIO ¢ . by3uHOB-
ka. TakuMm 0Opa3zom, MeTooM (QITyKTyUPYIOICH aCHMMETPHH JIMCTOBBIX TUIACTHHOK BsI3a MEITKOIUCTHOTO
(Ulmus pumila L.) 0xapakTepru30BaHO COCTOSHIE IPUPOTHON cpeabl B M. OKTIOPbCKUIT KaK KPUTHUECKOE,
YTO CBSI3aHO C BBICOKOW aHTPOIOr€HHOM Harpy3Kom.

Knrouesvle cnosa: ouounouxayus, 6UOUHOUKAMOPLL, QIYKMYUPYIOWAs ACUMMeEMPUs,
ounamepanvbHas CUMMempus, IKOCUCMeEMDbL, QUMOYEHO3bL.
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JIUCTOBBIX IUTAaCTUHOK Bsiza menmkomuctHoro (Ulmus pumila L.) B . Oktsa0pbekuii KamaueBckoro parioHa
Bomnrorpanckoit oonacti. Hzeecmuss HB AVK. 2021. 3(63). 181-190. DOI: 10.32786/2071-9485-2021-03-18.
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BBenenue. B nocnenee Bpemst 0OIIECTBO YaIlle W IMOJTHEE UCTIOIB3YEeT B CBOCH JIESTEIb-
HOCTHU CBEJICHHUS O Ka4eCTBE MPUPOIHOMN cpefpl. ITa nHpopMaIys HeoOX0MMa B TIOBCEIHEBHOM
KHU3HU JIIOAEH Uil COXPAHEHUS 3/10pOBbsl, BEICHUS MIPOMBIIUICHHOTO U CEJIbCKOTO XO35MCTBA,
JUISl KOHTPOJIsI IPUPOAHBIX SIBIEHUM. [ BRIABICHUS] N3MEHEHUI B MPUPOJIE BO3HUKIIA HEOOXO-
JMMOCTB B ITOCTOSIHHOM HaOJII0JIeHnH 3a €€ cocTosiHneM. Heo0XoMMOoCTh B 9KOJIOTMUECKOM MO-
HUTOPUHIE€ BO3HUKJIA B CBSA3U C YXYIIICHHEM KauecTBa MPUPOIHOI cpelpl B HAIMOHAIBLHOM U
MEXIyHapOJHOM Macitabax. Llenb sxoornyeckoro MOHUTOpUHTA: HHGOPMAIIMOHHOE 00ecTie-
YEHHUE YNPaBJICHUs IPUPOJOOXPAHHOMN NESTEIbHOCTBIO U AKOJIOIMYECKOM Oe301macHOCThIO. [l
OLIEHKH ¥ MIPOTHO3UPOBAHUS SKOJIOTMYECKOTO COCTOSHUS MPUPOTHOM Cpeibl, HapsIy ¢ JPyrUMU
METO/IaMH, LIUPOKO HCHOJIb3YETCS] OMOJIOTUUECKU MOHMTOPHHI. bruonornyeckuii MOHUTOPUHT
SBJIsIETCsl HanOoJiee HaJEKHbBIM, TaK KaK OMOMHMKATOPBI — 3TO MPUPOIHBIE UHIUKATOPBI, KOTO-
pble B IpOLIECCe JIUTEILHOIO 3BOJIIOLMOHHOTO PA3BUTHSI MPUOOPETH CIIOCOOHOCTH aanTHPO-
BaThCs K ONPEAETICHHOMY COCTOSIHUIO SKOJIOTHUECKUX CUCTeM. Maseliiiie n3MeHEeHHsI B 3BEHbSIX
CJIO’KHBIX LIETIEH SKOJIOTUYECKUX CUCTEM B MPUPOJE IPUBOJAT K U3MEHEHUSIM B CTPYKTYpe U (pu-
3MOJIOTUM OMOMHIMKATOPOB, KOTOpble (UKCUPYIOTCA NOCTYNHbIMH criocobamu. B. M. 3axapos
CUHUTAET, YTO Cpeld OMOMHANKATOPOB PACTEHUS] OObEKTHBHEE (PUKCUPYIOT U3MEHEHHSI, IPOUCX0-
JSIIUE B TPUPOJIE, [0 CPABHEHUIO C KUBOTHBIMH, TaK KaK OHU OJJHOBPEMEHHO IOTJIOLIAIOT Be-
IecTBa U3 Bo3ayXxa s (POTOCHMHTE3a U U3 TIOUBKI B Tiporiecce nutanus [1]. i3BecTHbIN amepu-
kaHckui yuenbiit FO. Onym cuuTal, 4to IpeBecHbIe pacTeHuUs SBIISIOTCS 00Jiee TOYHBIMU OUOVH-
JMKaTOpaMu, YeM TPaBSHUCTBIE PACTEHUS. DTO CBA3aHO, IO €r0 MHEHHUIO, C TEM, 4TO (PU3HO0JIOTH-
YECKHUE MPOLECCHl B TPABIHUCTBIX PACTEHUSAX MIPOTEKAIOT ObICTpEE, YEM B APEBECHBIX PACTEHUSX,
MI03TOMY 10 HCCJIEZIOBAHUSAM COCTOSHHSI MEJIKUX PACTUTENIbHBIX OOBEKTOB HEJb3s1 OOBEKTUBHO
OLIEHUTb Ka4eCTBO MPUPOJHON Cpeibl 3a JUINTeNbHbIN npoMexyTok Bpemenu [1]. C. 1O. [lapko-
Ba 1 E. B. HanexxkuHa ykas3bIBaroT Ha TO, YTO 0 KaUECTBEHHBIM U3MEHEHUSIM JIUCTHEB JIpEBEC-
HBIX PACTEHUI MOXKHO C/I€aTh aHAJIU3 3KOJIOTUYECKOTO COCTOSHUS IPUPOTHON Cpe/ibl TOPOJIOB U
MIOCEJIKOB TOPOJCKOro THra. OHU CYUTAIOT, YTO WHAUKATOPOM I IEPBUYHON OLIEHKH 3arps3He-
HUSI (PUTOLIEHO30B KUCIOTHBIMU BBIOPOCAMHU MOXKET CIYXKMTh aCUMMETPHsI TUIACTUHOK JIUCTHEB
IIMPOKOJIMCTBEHHBIX TIOPOJ JiepeBbeB. DIyKTyHpyrolas aCMiMMETPUSE JINCTOBOM TUIACTUHKH SIB-
JISIETCSl HE3HAUUTEIbHBIM OTKJIOHEHHEM OT €€ OwiaTepajbHOM CHMMMETPUHU MOJ BO3ACHCTBUEM
M3MEHMBIIUXCSI (PAKTOPOB NPUPOTHON cpedbl. bunarepanbHas CUMMETPUSl — 3TO «CUMMETpUS
JIUCTKa», T.€. CHMMETPHUS C OJHOW IIOCKOCTHIO. DTOT BUJ CUMMETPHU BO3HHK B MPOLIECCE IBO-
JIFOIIMOHHOTO Pa3BUTHUS MPHUPOJIbl Y OPraHU3MOB U OPraHOB, KOTOPBIE PacTyT U MEpeABUratOTCS
TOPU30HTAIBHO U HAKIIOHHO I10 OTHOIICHUIO K 3€MHOM NMOBEPXHOCTH. 1Ipn u3meHeHnu ycioBuit
MIPUPOAHON Cpe/bl MPOMCXOAUT HapyllleHHe OunaTepalbHOW CHUMMETPHU JIUCTHEB PACTEHUM —
acummerpus. HezHaunrenbHble OTKIOHEHUS OT OWlaTepalbHOM CUMMETPHUU JIMCTOBOM ILIACTHH-
KH TIPEACTaBISIIOT co0oil pykTynpyromyro acummetputo. [lokazarenu durykTyupyromeit acum-
METPHH JMCTOBBIX MJIACTUHOK PACTEHUI MO3BOJISIIOT C/IENIaTh aHAIN3 KOJIOIMYECKOTO COCTOSHUS
uccieyeMoi TeppuTopud. MeTos OLIeHKU KadecTBa MPUPOTHON Cpeibl 0 MoKa3aressiM (iryk-
TYUPYIOIIEH aCHMMETPUH JIMCTOBBIX IUIACTUHOK pacTeHUH Ha JaHHBIA MOMEHT SIBJISIETCS IPHUO-
PHUTETHBIM, TaK Kak He TpeOyeT OOoJbLINX (UMHAHCOBBIX 3aTPAaT MPH €ro UCIOIb30BaHUU U aHAIIM-
3€, a TAKXKe SBJSIETCS JOCTATOYHO JIOCTOBEPHBIM.

Cenbckoe X035IIICTBO — OJJMH U3 APEBHEHIINX U paCIPOCTPAHEHHBIX BUJIOB YeJOBeye-
CKOM JNeATeNbHOCTU. DKOJOrMueckue (hakTopbl MPHUPOJHON Cpelbl OKa3bIBAlOT HENOCpes-
CTBEHHOE BJIHMSHUE HA KAYECTBEHHbIE U KOJIMYECTBEHHbIE MOKa3aTenu ypoxas. OHM MOTyT
OKa3bIBaTh OTPUIATENILHOE BO3JIEHCTBHE HA KAYECTBO YpPOKas BO3/EIBIBAEMBIX YEIOBEKOM
CEJIbCKOXO3SUCTBEHHBIX KYJIbTYp B YCIOBHUSIX MHTEHCUBHOW ypOaHU3alLMM U 3arpsi3HAIOLIETO
BO3/ICUCTBUS CEIBCKOXO35IMCTBEHHOTO IIPOM3BOJACTBA HA OKPYXKAIOIIYIO cpeny. B atux ycio-
BUSIX HEOOXOMMa OLIEHKa KaueCcTBa NMPUPOTHON Cpelibl KOMIUIEKCOM METOJOB, CPEeIu KOTO-
PBIX MEPBOCTENEHHOE 3HAYEHHE OTBOAUTCS OMOMHANKALIUH.

184



*kickk H3BECTHA Fkxkk

HH>XHEBOAXCKOI'O ArPOYHHBEPCHTETCKOI'O KOMIIAEKCA:
HAYKA H BBICIIEE TIPOPECCHOHAABHOE OBPA30BAHHE

N 3 (63), 2021

Marepuaasl U MeToAbl. MaTepranoM HCCIEIOBaHUS CTajd COOPHI JIMCTHEB Bs3a MEJI-
komuctHoro (Ulmus pumila L.), npoBeneHHbie B KOHIE ceHT0ps 2020 roa B IBYX HACEICHHBIX
nyHktax KamadeBckoro paiiona Bosrorpazackoit oomactu: ¢. by3suHoBka u m. OKTSOpbCKHiA, KO-
TOPBIE PA3TNYAIOTCS 110 YPOBHIO aHTPOIIOTEHHOTO BO3/ICHCTBHS Ha COCTOSIHUE TPUPOHOM Ccpe-
Iiel. MecTa rccieioBaHus yaajieHbl APYT OT Apyra Ha pacCTOSTHUE OKOJIO 25 KM (PUCYHOK 1).

—
’ F

Pucynok 1 — I'eorpaduueckoe MoI0KEHHE MECT UCCIICIOBAHMS

Figure 1 — Geographical location of the study sites

Bby3uHoBka — ceno B KaymaueBckoM palioHe, aIMUHUCTPATUBHBIN LIEHTP By3MHOBCKOTO
cenbckoro nocenenusi. OcuoBan B XIX Beke kak nocesnok [apunbiackuii. [TpoTspkeHHOCTD €
3amaja Ha BOCTOK COCTaBsieT 2 kM 664 M. Ceno pacmosioskeHo B 55 kumomerpax ot 1. Kamau-
Ha-Jlony. Ceso pacronoKeHo B CTEMHOM 30He. PacpocTpaHeHsl KallITaHOBBIE TTOYBHI.

Knumar 3acynumuBsiit. Cpeny IpeBECHON pacTUTEIHFHOCTH PACIPOCTPAHEH BSI3 MEJIKO-
nuctHbid (Ulmus pumila L.), TUCTBEHHOE IEPEBO CEMENCTBA BSI30BHIX.

Psagom ¢ cenom mporekaer peka Jlonckas Llapuiia, kotopas sBIsS€TCS JEBBIM MPUTO-
koM [lona. /Inmuna pexu Jlonckas [apuna Ha npoTskeHnu by3MHOBCKOr0 aIMHUHUCTPATUBHO-
ro ueHrpa cocraniser 15,6 kM. bepera B cene mycThIHHBIE, 3@ CEJIOM O3EJIEHEHBI POrO30M
MEJIKOJIUCTHBIM.

Ha teppuTtopuu 3TOro cena pacroioeHsbl M0Jis, 36pHOXPAHWIUIIA U CEJIbCKOXO035i-
CTBEHHAs] TEXHHKA HECKOJIBKHX MEIKUX KPECThSIHCKO-(PepMepcKux x03siicTB. Ceno ymaaeHo
OT MPOMBIIIJICHHBIX MPEANPUATUH, KPYITHBIX aBTOMArucTpaie.

OxkTs16pbckuil — mocenok ropojckoro tuma KamageBckoro paiiona Bosrorpaackoit
o0nacTH, BOCHHBIH TOpPOJOK rapHHW3oHa MapuHoBKa. Psgom HaxomuTcs mumo3 Bosro-
JIoHCKOTO KaHaja, BEeTKa kKeJae3HoA0poxHOro myTu Kapnosckas — JIOKKH, pSIOM C TOCETKOM
MPOXOUT aBTOMOOMITbHAS TOpOTa 00JIaCTHOTO 3HAYCHHUSI.

Ha tepputopun n. OKTSAOpbCKUN HAXOAUTCS BOCHHBIA a’pOApPOM, T.K. OHA SIBIISETCA
y4eOHOM 0a301 JETHBIX YUUIIHIIL.

Bs3 menkosmmctHbIi, win npuseMuctoiii (Ulmus pumila L.) — TMCTBEHHOE I€PEBO, BUT
pona Bs3 (Ulmus), cemeiictBa BsizoBbie (Ulmacease). CpenHsisi IPOJOTKUTEIBHOCTD KU3HU
Bsi3a MenKoIucTHOTO (Ulmus pumila L.) coctaBnsiet 35-55 ner. DTOT BU IpeBECHON pacTH-
TEIBHOCTH 32 yKa3aHHBIM MPOMEKYTOK BPEMEHU BBIPACTAET J0 HEMAJIBIX Pa3MEpOB.
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Bsz menxomuctasiii (Ulmus pumila L.) siBseTCs TOCIOACTBYIOIIUM CPEIU IPEBECHO-
KYCTapHUKOBBIX HACaKJICHHI Ha uccienyeMbix TeppuTopusix. CpeqHuil Bo3pacT JepeBbEB
coctapnsier 10-15 ner. Cpennsist BeicoTa nepeBbeB — 7-12 metpoB. Ha 1 ra mpouspacraer B
cpenneM 110 30 gepeBbEB.

B xone uccnenoBanus MCNoNb30Bala pa3jiMuHble METOAbI: COOp Marepualna, u3mepe-
HUE METPUYECKUX MTPU3HAKOB, U3yUeHHUE (DIYKTYHPYIOLIEeH aCUMMETPUN U BHIYMCIIEHUE TOKa-
3aTesield aCUMMETPHH, CTATUCTUYECKYI0 00padOTKy MaTepuara.

Jluctes Bsiza menkonuctHoro (Ulmus pumila L.) cobupana B xoHie ceHTs0ps 2020
roJia 1ocJje 3aBepIlieHuss UX HHTEHCUBHOrO pocta. J{is uccnenoBanus Oblin 0TOOpaHbl Jiepe-
Bbsl CpeJIHEr0 Bo3pacTa. JIucTesa cobupana ¢ AeCATH I€PEBBEB, PACIOJIOKEHHBIX OJIU3KO APYr
oT nmpyra. C KaxJ0ro JepeBa codupaia mo JIecsATh JIUCTheB. Becero ¢ oqHOM miiomaaku 010
coOpaHo cto JncTheB. i1 cOopa JHMCTHEB HCIOJb30BaIA TOJIBKO HIDKHIOIO YacTh KPOHBI, C
KOTOpOil 0TOMpaa JUCThSI CPEAHUX Pa3MEPOB.

JIyist o1ieHKH CTaOWMIBLHOCTH Pa3BUTHS Bs3a MeNKOMUCTHOTO (Ulmus pumila L.) Ob11m
OTpeieNIeHbl pa3Mephl JIMCTOBBIX TUTACTHHOK. st Kakmol mucroBoit mactuHku (i=1,2...n,
HOMeEp JIMcTa) Opasa mpoMepsl S5-TU CTaHJAPTHBIX METPUUECKUX OMiIaTepalibHbIX IPU3HAKOB
(J=1,2...m, HOMep Npu3HaKa): MHUPHUHA JHCTa (TIEPBBIM MOKa3aTeNb); AJMHA BTOPON JKUIKU
BTOPOTO TMOPsiiKa (BTOPOM MOKA3aTelNb); pACCTOSIHAE MEXTY OCHOBAHHMSIMHU BTOPOM U TpEThe
KHUJIOK BTOPOIO MOpsi/iKa (TPETUH IMOKa3zaTeib); PacCTOSHUE MEXy BEpIIMHAMH BTOPOU U
TPETbEe KWJIOK BTOPOTO MOpsJKa (YETBEPThIM MOKa3aTesb); yroJl MEXIy LEHTPAIbHOU U
BTOPOM KMJIKAMHU BTOPOTO TOpsiiKa (TIATHINA MOKa3aTeNnb) (PUCYHOK 2).

Pucynok 2 — Cxema MOpQONIOrH4ecKuX MPU3HAKOB, UCIIOIB30BAHHBIX JUISI OLEHKH CTAOMIIBHOCTH
pa3BuTHsA Bsi3a MenkonuctHoro (Ulmus pumila L.):
1 — mumpuHa nucra; 2 — JJIMHA BTOPOH JKUIIKK BTOPOTO TOPSIIKA;
3 — paccTosiHHE MEXIYy OCHOBAHHMSIMH BTOPOH U TPEThEH JKUIIOK BTOPOT'O MOPSAKA;
4 — paccTosiHUE MEXAY BEPUIMHAMH BTOPOH U TPETHEH JKUIIOK BTOPOTO MOPSIKA;
5 — yros Mexay UEHTPaJIbHOM U BTOPOH KUIIKAMU BTOPOT'O NOPsIAKA

Figure 2 — Scheme of morphological features used to asses the stability of the development of small —
leaved Elm (Ulmus pumila L.):
1 — sheet width; 2 — the length of the second vein of the second order;
3 — the distance between the bases of the second and third veins of the second order;
4 — the distance between the vertices of the second and third veins of the second order;
5 — the angle between the central and second veins of the second oeder

186



sk H3BECTHSA ¥xkxk

HHXHEBOAXCKOI'O ArPOYHHBEPCHTETCKOI'O KOMITAEKCA:
HAYKA H BBICIUEE IPOPECCHOHAABHOE OBPA30BAHHE

N 3 (63), 2021

[TIpomepbl MPOX3BOAUIUCH C TIPABOM U JIEBOM CTOPOH JIMCTOBOM M1aCTUHKU. [IpoMepbl
BBIMNOJIHSUIA JIMHEWMKOM ¢ TOYHOCTHIO A0 0,5 MM. Yroa Mexay KUJIKaMu U3Mepsiia TpaHCIIop-
tupoM. HTEpec mpeacTaBisioT He abCOIIOTHBIE TIOKAa3aTeNld, a Pa3HUIIA MEXKy HUMH CIIpaBa
U CJIEBa.

CTaTUCTHYECKYI0 3HAUMMOCTh Pa3IMyMil MeXay BbIOOpKaMHU IO BEJIMYUHE HHTE-
IpajJbHOTO MOKa3aTess CTaOMIBLHOCTU Pa3BUTHS ONpeesisia no kputeputo CThIOAEHTA.

Pesyabratel M 06cyskaeHue. JI0OCTOBEpHBIM U MPOCTHIM METOJOM OLIEHKU COCTOSTHHUS
OKpYKaIOIIe! Cpejibl SIBJISIETCS OIpeieieHue CTa0MILHOCTH PA3BUTHSI JKUBBIX OPraHU3MOB, KOTO-
past HOKa3bIBaeT CIIOCOOHOCTh OPraHU3MOB K MMHUMU3ALIUH CITy4aiiHbIX HapYILEHUN pa3BUTHS.

OneHka npupoaHON cpelibl Ha Tepputopuu c. bysnHoBka u n. OKTs0psCKUii TpoBeie-
Ha 10 COCTOSIHUIO JIUCThEB HanboJjee paclpoCTpaHEHHOTO HA 3TUX TEPPUTOPUSAX JPEBECHOTO
pactenust Bsiza MenkoauctHoro (Ulmus pumila L.). Vcnonb3ys MeToAuKy (QiayKTyupyromen
aCUMMETPUH, OIpeieNsiyia XapaKTep U3MEHYUBOCTU 5-TU OuiaTepalbHbIX MPU3HAKOB: HIUPU-
Ha JIUCTA, JAJIMHA BTOPOH KUJIKH BTOPOTO MOPSAJIKA, PACCTOSHUE MEXIY OCHOBAHUSIMU BTOPOM
U TPETHEH JKUIIOK BTOPOIO MOPSAKA, PACCTOSHUE MEKy BEPIIMHAMHU BTOPOU U TPETHEHN KH-
JIOK BTOPOTO MOPSI/IKA, YTOJI MEXAY LIEHTPAIbHON M BTOPOU KHJIKAMH BTOPOTO MOPSIKA.

Kak BuzHO 13 Tabnuup! 1, n3ydeHne n3MEHYMBOCTH JIMCTHEB BSi3a MENKOJIUCTHOTO (Ulmus
pumila L.) BEIIBUIIO HapyIIEHUE CUMMETPUH OMIAaTePATIbHBIX MPU3HAKOB. CTEleHh aCHMMETPHH
Ipu3HaKoB pa3Has. Haunbosee BbpakeHa aCHMMETpPUS B PaCCTOSHUM MEXKIy OCHOBAaHHMSIMU BTO-
POM U TPEThEH JKUIJIOK BTOPOTO MOPSAKA, B PACCTOSIHUU MEXI1Y BEPIIMHAMH 3TUX KUJIOK. MUHU-
MaJIbHAsl aCUMMETPHs Y IIATOTO MOKA3aTeNs — yIVla MEXKIy HEHTPAIbHOM M BTOPOM KWIIKOM BTO-
poro nopsiika. CpaBHEHUE CpeTHUX 3HAYCHUH aCUMMETPUH JIMCTHEB Bs3a MEIKOIUCTHOTO (Ulmus
pumila L.) BBISBUIO Pa3Iuyuus MEXIY paCTEHUSIMU HcclietyeMbIX Teppuropuil. [lo 3-m npusHa-
KaM: ILIMPUHE JICTA, PACCTOSIHUIO MEXKAY OCHOBAHUSIMHU BTOPOHM M TPEThEW >KUJIOK BTOPOTO IO-
pszika, yrily MeXIy LEHTPaIbHONW M BTOPOM JKMIJIKAMHM BTOPOTO MOPSi/IKAa — aCUMMETPUS JI0CTO-
BEPHO BBIIIIE Yy JINCTHEB Bsi3a MENKOIUCTHOTO (Ulmus pumila L.) B 1. OKTSIOpbCKU.

Ta6muma 1 — Ioka3arenu cTaOMIBHOCTH Pa3BUTHS BsA3a MeNKOMCTHOTO (Ulmus pumila L.)
I10 IIATH IIpU3HaKaM B MECTaX UCCIICAOBAHUA

Table 1 — Indicators of the stability of the development of small — leaved Elm
(Ulmus pumila L.) by signs in study sites
Mecra uccieno- Toxasatens/ 1 mpu- | 2 opu- | 3 npu- 4 npu- 5 npu-
BaHUS /' Indicator 3HAK / 3HAK / 3HAK / 3HAK / 3HAK /
Research sites 1 sign 2 sign 3 sign 4 sign 5 sign
Cpenssist 9acToTa IpOsB-
JICHUSI ACHMMETPHUH TTPHU-

0,0197 | 0,0250 | 0,0442 0,0273 0,0086

¢. bysu- _ |HaKa/ Average frequen- | 505 | 16016 | £0.004 | 40,084 | 0,007
HoBka / s. Buzi- |cy of occurrence of fea-
novka ture asymmetry

WHTerpanbHbli okaza-
tenb / Integral indicator
Cpenssist 9acToTa IpOsB-
JICHUST aCHMMETPHH TIPH-

0,01968 | 0,0245 | 0,04417 | 0,02731 | 0,00858

1. OKTI6pB- anaxa | Average frequen- 0,1253 | 0,0928 | 0,3193 0,1315 0,0506

cxuit / ge req +0,006 | 0,098 | +0,008 | +0,014 | 0,003
cy of occurrence of fea-

p. Oktyabr-

sky ture asymmetry

VIHTErpanbHbId MOKA33- | ) 1554 | 0929 | 03209 | 013147 | 0,0508
tenb / Integral indicator

t 13,508 0,683 30,910 1,224 5,514
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B X0J€ HCCICA0BaHMA BBIYHCINIIA CPEAHUC TTPOABICHUA ACUMMECTPUU KaXXKI0Iro ITpH-
3HaKa, MMoKa3aTrcjib aCUMMETPHUH IJId KaXXA0T'O JIUCTA, HHTeraﬂBHBIﬁ I0Ka3aTellb CTa0MIIBHO-
CTH pa3sBUTHUA JJId KaXKJ0T0 MECTA UCCIICIOBAHM.

Tabnuna 2 — O0mye nmokazaTeny CTaOMIILHOCTH Pa3BUTHS BSI3a MEITKOJIHUCTHOT'O
(Ulmus pumila L.) B MecTax UCCIICAOBaHUS

Table 2 — Common indicators of the stability of the stability of the development
of small-leaved Elm (Ulmus pumila L.) in the study sites

Cpenusis yacToTa MpOSBICHUS ACHMMETPUU WHTerpanbHbIil
Mecra uccienoa-

. Ha npusHak / The average frequency of nokasarens / Inte- t

Hus / Research sites . . L
asymmetries on the basis gral indicator
¢. Bysurosxa / 0,0329+0,004 0.033
s. Buzinovka 3.1
n. OKTAOPBLCKHii / ’
+

p. Oktyabrsky 0,1265+0,011 0,127

CormocTraBiieHne MHTETPATBHBIX MOKA3aTeNe C MATHOATUILHOW IIKAJOW OIEHKH OT-
KJIOHEHUH COCTOSIHUSI OpraHu3Ma OT YCIOBHOM HOPMBI IO BEJIMYHMHE UHTETPAJILHOTO MOKa3a-
TEeJsl aCUMMETPHUH OMilaTepalibHbIX MPU3HAKOB Bsi3a MenkoaucTHoro (Ulmus pumila L.) nByx
MECT UCCIIEZIOBaHUSI IO3BOJIMIIO YCTAHOBUTDH JOCTOBEPHBIE paziuuus (Tadbauna 3).

Tabnuna 3 — [1aTnbOauIbHAs IIKajia OICHKH OTKIOHEHMS COCTOSHUS OpTaHu3Ma
oT YCHOBHOﬁ HOPMBI 110 BEJIMYMHE HHTETPAJIbHOI'O IOKa3aTeIsa CTaGI/IHLHOCTI/I pa3BUTUA
1utst bepessl moBucnoi (Betula pendula) (mo B. M. 3axapony, 2000)

Table 3 — A five — point scale for assessing deviations of the state of the body from the
conditional norm by the value of the integral indicaton of development stability
for the hanging bitch (Betula pendula ) (by V. M. Zaharovu, 2000)

Bann / Bennunna nokasarenst cTaOHIBHOCTH Pa3BUTHS /
Score The value of the indicator of development stability
I <0,040
11 0,040 — 0,044
111 0,045 — 0,049
v 0,050 — 0,054
\Y >0,054

[Mpumeuanue / Note. I 6amn — ycnosaas Hopma / I score — conditional norm; II 6amn — cnaboe BiusHuE
HebOmaronpusaTHbIX (akropoB cpenpl / 11 score — wear influence of adverse environmental; 111, IV 6ain-
1l — 3arpsizHeHHbIe paionsl / II1, IV scores — polluted areas;

V Gann — kpuTHUecKOoe 3HaYeHue mmokaszatens / V score — critical value of the indicator.

MeHnb1uii mokaszareiab OTMEUEH Y BsI30B ¢. by3uHoBku. Y BA30B n. OKTAOpbCKUIl HH-
TErpaJIbHBIN MTOKa3aTeNb B 3,8 pa3a BbILIE.

Pesynbrarhl nccneqoBaHus MPUPOJTHON CPeIbl METOJIOM (IYKTYHUPYIOIIEH acCUMMeET-
pHUU TOKA3bIBAIOT, YTO JEPEBBA Bsi3za MEIKOIUCTHOTO (Ulmus pumila L.) ncubsIThIBaIOT caboe
BIIMSIHUE HEOIAronpusITHBIX (AaKTOPOB HA TEPPUTOPHUH C. By3MHOBKM U yrHETaroIlee BIUSHUE
Ha TeppUTOpHUH 1. OKTIOPHCKUI.

BbiBoabl. MeTonom u3ydenus: QUIyKTYHpYIOLIEH aCHMMETPUN JIUCTHEB BSI3a MEJIKOJIUCT-
Horo (Ulmus pumila L.) ycTaHOBJIEHO, YTO SKOJIOTHUECKOE COCTOSIHIE IPUPOIHON cpejibl B ¢. by-
3MHOBKA COOTBETCTBYET MOKa3zaTeasiM HOpMbl. CocTosiHUuE NPUPOTHON cpefbl B 1. OKTAOPhCKUIA
SIBJISIETCS] KPUTUYECKUM, YTO CBA3aHO, BOBMOYKHO, C BHICOKOI aHTPOIIOT€HHON Harpy3KOM.
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Conclusions. By studying the fluctuating asymmetry of the leaves of the Chinese Elm
(Ulmus pumila L.), it was found that the ecological state of the natural environment in the vil-
lage of Buzinovkacomplies with the norm. The state of the natural environment in the village
Oktyabr'skij is critical, which might be due to a high anthropogenic impact.
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Summary
The results of comparative evaluation of large fruited tomato varieties and hybrids with different fruits
colors during their cultivation in the Lower Volga region are given. Based on the studied research and
the obtained experimental material from the varieties and hybrids, the most promising, highly produc-
tive and adapted to the conditions of cultivation are distinguished. The results of the study revealed
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