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Hayunas crarbs

OCOBEHHOCTH PA3BUTHUS KOJEONTUJIE U MTPOBOASIIENA TKAHA
MSATKOW NIIEHUIBI COPTA “TYJIYHCKASI11” B YCJIOBUSX
UPKYTCKOI'O PAMOHA

N.H. A6pamosa, H.H. Kiimmenko

NpkyTcknii rocy1TapCTBEHHBIN arpapHblil yHuBepcuTeT MMeHH A.A. ExxeBckoro,
Monooéxcnuiii, Upkymcxuii pation, Upkymckas obnacmo, Poccus

AnHoTanus. [TmeHuia oTHOCUTCS K OCHOBHOUM XJIEOHOUW Ky/IbType B OOJIBIIMHCTBE CTpaH. B
pabote yzaensnoch oco0oe BHUMAHHME PA3BUTUIO KOJEONTHIIE y 3apOAbIINIe OHOTHUIIOB MSTKOM
sipoBoit mmeHunbl copta “Tynynckas 117, Copt BeiBeaeH B oTaene cenexkuuu Upkyrckoro HUNMCX
— pmwman COHIIA PAH B ycnoBusix [Ipenbaiikanbs U, CiaeI0BaTeIbHO, XOPOIIO aJaNTHPOBAH K
YCIOBUSIM Cpe/ibl JAHHOTO pEruoHa. BKIIIOYEH B CHHCOK pallOHUPOBAHHBIX KyJbTyp 1o 11 30He.
CeMeHHOU MaTepuan JIjs UCCIEIOBAHUM MOTy4YeH Ha y4eOHOM OIBITHOM I10JIE€ arpOHOMUYECKOTO
¢dakynpreta Hpkyrckoro ['AY. ITlpu mnpoBeneHMH aHATOMHYECKHX MCCICIOBAHUM H3ydeHa
OCOOCHHOCTh PAa3BUTHS KOJICONTUJIE M Pa3BUTHE €ro MPOBOJSIIEH TKaHU, a TaKKe BIUSHUE
TEMIIEPATYpHOTO pEeXUMa HAa JAUHAMHUKY BBIIICNEPEUYHUCICHHBIX 3apOJBIIIEBBIX CTPYKTYD.
[IpoBenenHble Hccae0BaHUS TO3BOJIUIIN ONPEAETUTh OUOTHUIIBI ¢ HANOO0JIee Pa3BUTHIM KOJICONTHIIE
U MpoBOJsIIeH cocynucToit cucremoit. [lo pesynbTaram mccieaoBaHUN OTMEUEHO, YTO Hambosee
pa3BUTHIE KOJEONTUIE OBLIM Yy MEPBOTO U BTOPOro OMOTUIOB copTa. OcTalibHble OMOTHUIIBI — Ha
ypoBHe KOHTpoJjs. [Ipu 3TOM cienyeT OTMETHTh, YTO y CEAbMOro OMOTHIMA KOJEOINTHIIE Pa3BUT
cnabo. IlpoBojsmiass TKaHp MIECTOTO M cenbMoro OmotumnoB coprta “TymyHckas 117 oxasamack
6onee pazutas. Huke KOHTPOJIS OTMEUEHBI 10 JAaHHOMY NMPU3HAKY OMOTHUIIBI JIBA, TPU U YETHIpE.
N3yuenue BIMSAHUSA TEMIEPATYpHOTO PEXKMMA HA POCT KOJIEONTUIIE M €r0 MPOBOIALIEH TKaHU
nokasaino, yro npu temmeparype 20°C yraerenue pocruraio ot 14 no 23%, npu temneparype
10°C yruerenue otMevanoch — 56%. Haubomnbiiee yrueTeHne coCyaucTol TKaHU HAOMI0AaI0Ch Y
3apojpliield, chOpMUPOBAHHBIX Mpu HedmarompusatHo HHU3KkoM Temmeparype (10°C). CHuxeHue
TEeMIIepaTypbl B mepuoa (pOpPMHUpPOBAHUS 3apOJbIIlIa YTHETAeT MPOLECC T'MCTOTeHe3a COCYIUCTOM
cucteMbl Ha 45% 10 CPaBHEHUIO CO CTENEHBIO PA3BUTHS 3TOW TKAHU MPU ONTUMAIbHBIX YCIOBUSAX.
KuroueBble cjioBa: spoBasi Msrkasi MIIeHUI, KOJIEONTUIIE, COPT, IPOBOIAIIAS TKaHb, OHOTHII.

s umTupoBanusi: A6pamosa M.H., Kimmenko H.H. OcoOeHHOCTH pa3BUTHSA KOJICONTHIIE U
IIPOBOJAIIEH TKaHW MSTKOW mmieHuusl copra “TymyHckas 117 B ycnmoBusx HMpkyrckoro paioHa.
Hayuno—npaxmuueckuii scypuan “Becmnux UpI'CXA”. 2026;2 (133): 6-16. DOI: 10.51215/1999—
3765-2026-133-6-16.
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Research article

FEATURES OF DEVELOPMENT OF COLEOPTILE AND CONDUCTIVE
TISSUE OF SOFT WHEAT VARIETY “TULUNSKAYA 11” IN THE
CONDITIONS OF THE IRKUTSK DISTRICT

Irina N. Abramova, Natalia N. Klimenko

Irkutsk State Agrarian University named after A.A. Ezhevsky, Molodezhny, Irkutsk district, Irkutsk
region, Russia

Abstract. Wheat is a staple grain crop in most countries. The work paid special attention to the
development of coleoptile in embryos of soft spring wheat biotypes of the “Tulunskaya 11” variety.
The variety was developed in the breeding department of the Irkutsk Research Institute of
Agriculture, a branch of the Siberian Branch of the Siberian Branch of the Russian Academy of
Sciences, in the Cis—Baikal region and, therefore, is well adapted to the region's environmental
conditions. It is included in the list of zoned crops for zone 11. The seed material for the research
was obtained in the educational experimental field of the Agronomy Faculty of the Irkutsk State
Agrarian University. Anatomical studies were conducted to examine the development of the
coleoptile and its vascular tissue, as well as the influence of temperature on the dynamics of these
embryonic structures. These studies allowed us to identify the biotypes with the most developed
coleoptiles and vascular system. The results showed that biotypes 1 and 2 had the most developed
coleoptiles. The remaining biotypes were comparable to the control. It should be noted that biotype
7 had a poorly developed coleoptile. The vascular tissue of biotypes 6 and 7 of the Tulunskaya 11
variety was more developed. Biotypes 2, 3, and 4 were found to be below the control level. The
study of the influence of temperature on the growth of coleoptiles and their vascular tissue showed
that at a temperature of 20°C, inhibition reached 14 to 23%, while at a temperature of 10°C,
inhibition was 56%. The greatest suppression of vascular tissue was observed in embryos formed at
unfavorably low temperatures (10°C). A decrease in temperature during embryo formation inhibits
vascular histogenesis by 45% compared to the degree of development of this tissue under optimal
conditions.

Keywords: sApoBas MArkKas NICeHUIa, KOJICOIITUIIC, COPT, IIPOBOAAIINad TKaHb, OMOTHIL.

For citation: Abramova I.N., Klimenko N.N. Features of development of coleoptile and conductive
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BBeaenue. Benymiee MecTo cpeny 3€pHOBBIX KYJIBTYp 3aHMMAET NIICHHUIIA.
[Tmennna — ocHoBHas xyieOHas KynbTypa OosbmiHCTBa cTpaH. OHa momydmia
IIMPOKOE pacnpocTpaHeHue 1o BceMy Mupy. Ha teppuropunm Pocculickon
@enepanuu  SPOBYIO IMIIEHUIY BO3IEIBIBAIOT ITOBCEMECTHO, HA CEBEPE IOCEBBI
pactpoctpanensl g0 IlonsipHoro kpyra. IloBomxkbe, FOxubil Ypan, 3anannHas u
Bocrounas Cubupb OTHOCSTCS K OCHOBHBIM pailoHaM BO3/1€TIbIBAHUS.

CeronHsi B MUpe MIIEHUIY BbICEBAIOT Ha Iiomaau oosee 230 miH. ra. Banosoe
MMPOU3BOACTBO 3TOM KYJbTYpbl BapbupyeT B npexaenax 550—650 MuaH. T. u
MPEJICTABIEHO HECKOJIIBKMMHU KATETOPUSIMH, CPEIH KOTOPBIX MOJYy4aroT CHIIBHYIO,
LEHHYI0, cla0yl0 W oOueHb ciabyro nmeHuny. Ha om0 CHIBHBIX MIIEHUI
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npuxouTest okojio 15-20%, nennsix — 25-30%, ¢1a0bix 1 oueHb c1adbix — 50-55% [6].

B HpkyTtckoit 00651acTH B CTPYKTYp€E MOCEBHBIX IUIOMIAIEH MIIEHUIIA 3aHUMAET —
34.3%. Jlons mieHUIBI B 00IIEpOCCHiicCKoM TTpou3BoscTBe coctapiser — 0.6% [6].
MHorue cTpanbl MUpa MOYTH HE TPOU3BOAAT 3€PHO CUIILHOM MIIIEHUIIBI B CUITY CBOMX
npupogHo—KIuMaTudeckux yciouil [12]. CenexkuuonHoit pabotoii B Hpkytckoii
oOnacTu 3aHUMalOTCs Oonee cra yer. M3 4yucia CeneKUMOHHBIX OpraHu3aluid B
peruoHe ofHOM u3 nepBhIX co3fnaHa B 1907 roay omnbITHAs CeleKIUOHHAs depma o
CO3JIaHUIO TIOJNIEBBIX KyJabTyp B TymyHCKOM BosiocTH, Ha mmiomanu 33 ra [7, 8].
Opranu3zanus ceneKIMOHHBIX paboT OblIa Hayata noj pykoBoacTBoMm B.E. Ilucapesa.
B.E. Tlucapes, pabotasi ¢ KOJUICKTUBOM COTPYIHUKOB, HadyaJl M3y4YCHHE HCXOIHOTO
CEJIEKIIMOHHOTO MaTepuaia, alalTHPOBAHHOTO K MECTHBIM YCIIOBHUSIM.

B Hacrosimee Bpemss TymyHCKasl CENEKIMOHHAsI CTAHIUS SIBISETCS OTACIOM
cenekiuu Upkyrckoro HUMCX — ¢punuan COHIIA PAH.

B cBs3u ¢ Tem, uto Upkyrckas o6nacTh 3aHUMAET OOJBIIYI0 TEPPUTOPUIO U
MPOCTUPACTCS C IOra Ha CEBEp, KIMMAT PE3KO KOHTUHEHTAJIBHBIM M 3HAYUTEIIBHO
OTJIMYAEeTCS 1O palioHaM  BO3JCIBIBAHUS  CEIIbCKOXO3SMCTBEHHBIX  KYJBTYP.
Knumarndeckue ycioBUs CHOCOOCTBYIOT TOMY, YTO BCS CHUCTEMa 3eMJIeIeus
0a3zupyeTrcsi Ha 30HAJIBHBIX TEXHOJOTHSX BO3JCIBIBAHUS CEIHCKOXO3SICTBEHHBIX
KYJABTYpP, B OCHOBY KOTOPBIX TOJIO)KEHO M3yUYCeHHE OHOJOTMUYECKUX OCOOCHHOCTEU
pacrenuii [3, 10, 13].

CrnenoBatenbHO, ISl KaXJAOW 30HBI PETMOHA JIOJDKHBI OBITH CO3/IaHBI COPTA,
COOTBETCTBYIOUIME arpOMETEOPOJOTHUYECKHM YCIOBHUSIM, KOTOPBIE B CHIIy CBOHX
OMOJIOTHYECKUX OCOOCHHOCTEH MOTYT JaTh XOPOIIMM W YCTOWUYMBBIM ypoOxKan
CEJIbCKOXO35MCTBEHHOW MPOIYKIIUH.

Pacrennss MSTrkoW MIIEHUIBI KaK MPEICTABUTENN 3JIaKOB B HBOJIOLHOHHOM
IUIaHE OTHOCATCS K HauOoliee TPOABUHYTOM QopMe. DTH MNPHUCTOCOOUTENbHBIC
NPU3HAKA TIPOSIBIISIOTCA YyXKE€ Ha dJTare SMOpPUOreHe3a, YTO MO3BOJISIET BBIIEIUTH
HanOoJiee alanTUPOBAHHBIC 0COOH.

B pabotax psnma aBTopoB [4, 8, 9] moka3aHo, 9TO CEMEHHOW MPOIYKTHBHOCTHIO
00Jaa0T 0COOM JIUIL TeX OMOTHUIIOB COPTa, Y KOTOPHIX HA HadaJbHBIX A3Tarax
OHTOTEHE3a TMPOUCXOASIT MHUKPOIBOJIOIMOHHBIE TMPOILECCH], CIMOCOOCTBYIOIIUE
ajanTaluyu MX B JaJbHEUIIEM K HU3KOTEMIIEPATYPHBIM YCIOBUAM BocTouHOMN
Cubupm.

B o10li cBs3M pa3zpaboraHa MeTOAMKA MOJydyeHHs OuoTunoB copra. OHa
MO3BOJISIET MCKIIIOYUTH HEXKeNaTelIbHbIE 0COOM CopTa M3 CEJIEKIMOHHOTO Ipoliecca.
JlanHast METO/IMKAa OCHOBaHA Ha peanu3aluu PU3N0IOrO—TeHETHUECKOTO MOTeHITHa A
OMOTUTIOB COPTOB MSITKOM TMIIEHUIbI, KOTOPBIE MEXIYy COOON pa3muvaroTcsi Io
cTeneHn C(HOPMUPOBAHHOCTH MOPQOIOTUUECKUX CTPYKTYp 3apoibllia COpTa, YTO
MO3BOJISIET CYIIECTBEHHO pACIIUPUTh CHEKTp OTOOpa CEMEHHOTO Marepualia C
X035IMCTBEHHO—IICHHBIMM TTpU3HaKamu [9].

Heab — U3yuynTh 0COOCHHOCTH PA3BUTHS KOJIEONTHIIE U €r0 MPOBOASIIEH TKaHU
y 3apoJiblliell OMOTUIIOB MATKOM sipoBOi mieHunsl copra “TymyHckas 117

2026; 2(133):6-16
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Marepuan u Meroabl. B kauecTBe 00BEKTa HCCIENOBAHUN HCIONb30BAIH
OuoTUIBI copTa MATKOM sipoBoi miieHunbl “TymyHckast 117, CopT BbIBEJIEH B OTAENE
cenexkuun Mpkyrckoro HUNCX — ¢punuan COHIA PAH B ycnosusix Ilpendaiikanbs
U, CJIEIOBAaTEIbHO, XOPOLIO aJanNTUPOBAaH K YCIOBHUAM CpPEIbl JTAHHOTO PEruoHa.
BxiroyeH B CIUCOK pallOHUPOBaHHBIX KyJIbTyp 10 11 30He. CeMeHHON mMaTtepua aJis
MCCJIEeI0BaHUM TOTYyYeH Ha y4eOHOM OIBITHOM IOJI€ arpOHOMUYECKOro (haKyJbTeTa
Hpkyrckoro ['AV.

TexHonorus BoO3/A€NbIBAaHUS NPOBOAMIACH B COOTBETCTBUU C OOLICHPUHSTON
MeToauKoi [2, 11].

ATrpOMEeTEOpOSIOrnYeCKUE YCIJIOBUS BETETALlMOHHOTO rnepuosa
XapaKTEPU30BAIUCh B TEPUOJ TOCEBA W B HaYalbHBIM IEPUOI BEreTaluu
NOBBIIIEHHBIM  TEMIIEPATypPHBIM  PEXKHUMOM M JOCTarOYHbBIM  KOJIMYECTBOM
BBIMAIAIOMIMX OCAJIKOB i1 (POPMUPOBAHUS JPYKHBIX BCXOAOB. BTopas monmoBuHa
BErETAllMOHHOTO nepuosa oTan4anach TEMIIEpaTypamMu HUXKE, 4em
CPEIHEMHOTOJIETHUE MOKa3aTenu. KonnuecTBO BBINMABIIMX OCAJKOB B 3TOT IMEPUON
3aTSATUBAJIO CO3PEBAHUE Y 3€PHOBBIX KYIBTYp [3].

B nmabGoparopHbIX YCIOBUSIX [0 METOAUKE, pa3pabOTaHHOW KOJUJIEKTUBOM
aBTOpOB [5, 9], mpoBeaeHO pasneneHue copra Ha Ouotunsl. Mcrnonb3lyemas MeToIuKa
NO3BOJISIET Pa3JEIUuTh COPT MATKON SPOBOM MIIEHUIIBI HA CEMb BHYTPHCOPTOBBIX
OMOTUIIOB, TEHOTHUIIBl KOTOPBIX PA3IMYAIOTCS MO YPOBHIO aJaNTallMd MPOPOCTKOB
CEeMsIH K KIIMMAaTUYECKUM YCIIOBHUSIM peruoHa. Pa3nenenue copToB MATKOW MIIEHUIIBI
Ha COCTABISIONIME WX OMOTHIBI MBI COWIH IEJI€CO00pa3HbIM MPOBOIUTH Ha dTare
3aBepIleHUs] SMOPUOTeHEe3a, TO €CTh Ha ATAIE 3PENIbIX 36PHOBOK (CEMSIH).

AHaTOMUYECKHE HCCIENOBAaHUA CTeNeHU CGHOPMUPOBAHHOCTH 3apOJbIIIeH
MSATKON SIpOBOM MIIEHUIbI MPOBOAMWIM HA BPEMEHHBIX Ipernaparax IO METOAUKE
®dypcra (1979) [5, 9]. Ilpu npoBeaeHUM aHATOMMYECKUX HCCIACIOBAHUN HaMH
U3y4eHa 0COOCHHOCTh Pa3BUTHUS KOJICONTHUIIE M €r0 pa3BUTHE MPOBOJAIICH TKaHU, a
TaK)K€ BIUSHHE TEMIIEPATYPHOTO PEXUMa Ha JMHAMUKY POCTa KOJEOINTUJIE M €ro
MIPOBOJAIIECH TKAHMU.

Nzydenune chopMUpOBAaHHOCTH MOP(POIOTUYECKUX CTPYKTYpP 3apoiblllia COpTa
MO3BOJIAET CYIIECTBEHHO pACIHIMPUTh CIEKTP OTOOpa CEMEHHOro Marepuaia ¢
XO3SMCTBEHHO—LICHHBIMM NIPU3HAKAMHA M MCKIIOYUTH CEMEHHOM Marepuail u3
U3y4aeMbIX OMOTUIIOB COPTA, C HEKEIATEIbHBIMU IPU3HAKAMH.

Pe3yabraThl U 00CyKAeHUEe. 3apOAbIIl SPOBOM MILIEHUIIbI BKIIOYAET SMUTEINN,
LIUTOK, COCYOUCTBIN MYyYOK, KOJIEONTUIIE, MEPBbINA JIUCT, BTOPOM JUCT, MOYKa (KOHYC
HapacTaHus), AMUOIACT, IEPBUYHBIN (3apOIBIIIEBEII KOPEHb), KOJIEOpH3a, KOPHEBOU
yexJiMK. M3 BbIIIENepeuncICHHBIX MOP(OIOTHUECKUX CTPYKTYP 3apOAblilia spOBOM
MIICHULBI OCHOBHOM MHTEpPEC JJI HAIllMX U3yYeHUH MpeacTaBisiia crebiieBas 4acTh,
KOTOpasi BBIMOJIHAET ONpPEAEICHHYI0 (PU3MOJIOTHUECKYI0 Harpy3Ky Mpu 00ecreueHnn
KU3HECTIOCOOHOCTH mpopocTka. K cTebseBol 4acTu 3apojblllia  OTHOCHUTCS
KOJICONTHJIE, 3apOABILIEBBIE JIMCThS, MX MPOBOASAIIME TKAHW M 3a4aToOK CTEOJIs.
Koneontune B cuny cBoel TBEpAOW KOHCHUCTEHUMHM M MIMJIOBUAHOW (HOPMBI
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CIOCOOCTBYET MPOXOXKACHHUIO MOYKH Yepe3 TBEPAYIO MOYBEHHYIO IMOBEPXHOCTh U
o0OecrnieunBaeT 3allUTy €€ OT MOoBpexaeHuit [1, 7].

Ora 0COOEHHOCTh KOJIEONTWIE Y (HOPMUPYIOUIUXCA 3apOJbIIEH MIICHULBI
UCIIONIb3YETCSl CEJIEKIMOHEpaMH KakK BaKHBIA MpPU3HAK B aJanTallid pacTeHUil B
Nepuoj MpopacTaHusi CeMsSH B MOJEBbIX YycioBusX. Mcxons w3 storo msyueHa
CTeNeHb pPa3BUTHUs (OPMUPYIOMIETOCS KOJICONTHIIE, MPU Pa3HOM TeMIiieparype u
peanu3aluy JaHHOTO MOKa3aTess B MepUoJl MPOPACTAHUS CEMSIH MILIEHUIIBI.

B nayuHoll nuTeparype moka3aHo, 4TO HU3Kas IMOJIOKUTEIbHAs TeMIliepaTypa B
nepuos (OpMHpPOBAHUSL CEMSIH YTHETAET MPOLECC TMCTOreHEe3a y OPraHoOB M TKaHEH
3apojpiiia mimeHusl [13].

Hcxons u3 3TOoro M3yyeHa CTENEHb Pa3BUTHS, (OPMUPYIOIIETOCS KOJICONTHIIE
pu pa3Hoil TemrepaTtype (PUCYHOK 1) U peanu3zauus JaHHOTO MOKa3aTelss B MEPUOJT
pOpaCcTaHUsI CEMSH TIIICHHUIIBI.

Pe3ynbTarhl uccleoBaHMM TOKa3alu, YTO Y 3peioro 3apojbllia copra
“Tynmynckas 117 mmomaaps TPOAOJIBHOIO Cpe3a KojleonTwie, cHOPMUPOBAHHOTO B
ycIoBUsAX “‘mpoxiiagHo”’, Opuia Ha 14% wmensbiie koHTponbHOU (20°C). Tlocnme Tpex
CYTOK MpOpaliuBaHusl CEMSH MpU onTtumanbHou Temmeparype (20°C) sra pasHuiia
yBenuuminack 10 23%. Y 1ex xe cemsiH, HO mpopactaBmmx npu 10°C, creneHb
YTHETEHHUS POCTa KOJCONTHIIE JOCTUIIIA ellle Oobllei BeIMYMHBI U cocTaBmiia 56%.

2026; 2(133):6-16
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Pucynok 1 — Bausinue TeMnepaTypbl NpOpPalllMBaHUs HA TMHAMMKY POCTa KOJIEONTHJIE Y
MArKOM nmeHunsl copra “Tynynckas 117
YciaoBus popmupoBanus ceMsin: 1 — “npoxiagno”, 2 — “ymepeHH0” (KOHTPOJIb);
10 u 20°C — TemnepaTypa npopamiuBaHUs CeMSH

Figure 1 — Influence of germination temperature on the dynamics of coleoptile growth in soft
wheat of the “Tulunskaya 11" variety
Seed formation conditions: 1 — “cool”, 2 — “moderate" (control);
10 and 20 ° C - the temperature of seeds germination

Takum oOpa3oM, pe3yiabTaThl HCCIEAOBAaHUM TMOKa3aldd, 4YTO 3HAYUTEIbHOE
yrauetenue, A0 14%, Ha 3Tame pocTa KOJEONTHIIE B MEPUO], IMOPHOTreHe3a CUIIbHO

10
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YBEIMYMUIIOCH IPU MPOPALIMBAHUH CEMSIH B YCIOBUSX HEAOCTATKA TEILIA.
[lonyuunB BbIIENPUBEACHHBIE PE3YIbTaThl, MPOBEACHBI HUCCIECIOBAHUS CTEIIEHU
c(OpMHPOBAHHOCTH KosieonTuie y OuotunoB coptoB “TymyHckas 117°. Cyna mo
pesynbratam y Oosblued yactu OuotunoB copra “TymyHckas 117 moxasarenb
c(OpPMHUPOBAHHOCTH KOJICONTUIE H3MEHSUICS HE3HAYUTENIbHO U ObUT MPaKTUYECKU
paBeH KOHTpoto (Tabnuma 1). Jlydiiee pa3BuTHE KOJCONTHIIE OTMEUEHO y Oocoleit
MEePBOro0 U BTOPOT0 OMOTHUIIOB U MPEBBILIATIO KOHTPOJIb HAa 6 1 8% COOTBETCTBEHHO.

Cnaboe pa3BUTHE KOJCONTUIC HAOMIOIaIN JIUIIb Y 0CO0eH cepbMOro OUOTHIIA.
VY oco0elt ocTanbHbIX OMOTHIIOB 3TOT MOKA3aTellb COOTBETCTBOBAJ KOHTPOJIIO U JIUIIb
y 2% ocobeit (6uoTun 7) KojieonTusie OblT pa3BUT c1abo.

Ortcrona cieayer, 4To Mo JaHHOMY Mokazatento y copra “TymyHnckasa 117 uncio
OMOTUIIOB aJanTHPOBAHO K ycioBusiM MpkyTckoi obiactu coctaBuiio JBa. Takum
o0pa3oM, TOJy4yeHHble OWUOTUIBI (NEPBBIA M BTOPOW) MOXXHO HCIOJIb30BaTh B
CEJICKIIMOHHOM MPaKTUKE B KAYECTBE POJUTENCH.

Tabmuua 1 — Oco6eHHOCTH Pa3BUTHS KOJEONTHIE Y 3apobllieil OHOTHIIOB COPTA MATKOM
MNIIEeHU I bI

Table 1 — Features of the development of coleoptile in the embryos of biotypes of the soft
wheat variety

“Tynynckas 117
buorun % oco0eii B IJIOIIAJb KOJEOIITHIIE, X OTKJIOHEHHE OT
ounoTture 10* mxm? + A x 10* Mxm? KOHTPOJs, %o
KOHTPOJIb (COPT) 100 48.15 £0.35 100
1 16.40 51.07 +0.70 106.06
2 38.17 51.97 +1.03 107.93
3 24.45 49.92 +0.38 103.67
4 12.54 48.66 + 0.48 101.05
5 4.57 48.29 +0.38 100.29
6 1.81 48.40 + 0.58 100.51
7 2.06 45.60 + 0.50 94.70

HpI/IMe‘IaHI/IC. Nuyucno HOBTopHOCTeﬁZZS; P yposens I[OCTOBepHOCTI/I:O-QS

Crenenp pa3BUTHS MPOBOMASIIEH TKaHW KojeonTwie y copra “TymyHckas 117
IIpU pa3HOW TeMIepaType U peain3alus JaHHOTO MOKa3aTelsl B IEPUOJI MPpOpacTaHus
CEeMSIH TIICHUIIBI Ha 3Tane (GOpMHUPOBAHUS 3apObllia MOKa3ajdd, YTO TeMIepaTypa
HWKE ONTHMAJILHOW YTHETala pa3BUTHE ITOW TKaHU B KoJieonTuie Ha 15% (puc. 2).

HeoOxomumMo OTMETUTH, 4YTO HaAWOOJbIIEE YTrHETEHHWE COCYIUCTON TKaHU
HAOJNIOMANIOCh Y 3apojbiiiel, CHOPMHUPOBAHHBIX MPU HEOIATOMPUATHO HHU3KON
temreparype (10°C). CHukeHrne TeMneparypsl B neproji (GOpMUPOBaHUS 3apOIbliia
YIHETaeT MPOLIECC TUCTOreHe3a COCYAUCTON cucteMbl Ha 45% MO CpaBHEHHUIO CO
CTEMEHbIO Pa3BUTHS ATOM TKAaHU MPU ONTUMAIbHBIX YCIOBUSX.
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Pucynok 2 — Bausinne teMnepaTypbl NpopaliMBaHusi HA JMHAMMKY POcTa NPOBOJsIIIEH
TKAaHHU KOJIEONTUJIe y MATKO# mueHuubl copra “Tyaynckas 117,
YcaoBusi popmupoBanus cemsin: 1 — “npoxinaano”, 2 — “ymepeHHo” (KOHTPOJIb);
10 u 20°C — TemnepaTypa NpopalIuBAHUS CEMSIH.

Figure 2 — The effect of germination temperature on the growth dynamics of conductive
coleoptile tissue in soft wheat of the " Tulunskaya 11" variety.
Seed formation conditions: 1 — “cool”, 2 — “moderate' (control);
10 and 20 ° C — the temperature of seeds germination.

N3yuenne creneHu cHOPMUPOBAHHOCTH MPOBOIAIIECH TKAHW KOJICONITHIIC Y
ouotunoB coptoB “TynyHckas 117 mokaszano, 4To pa3Mepbl MPOBOASAIIEH TKaHU
KOJICOTITUJIE TIPAKTUYECKH COOTBETCTBOBAIM KOHTPOIO. TOJNBKO MIECTOM M CeabMOM
OMOTHUIIBI TPEBBIIANTN KOHTPOJIb Ha 6% HECMOTPSl Ha TO, YTO KOJIMYECTBO 0cOOel B
ux Ouotumnax cocranisuio 2% (tadi. 2).

Tabmuma 2 — Oco0eHHOCTH Pa3BUTHSA NMPOBOASIIEH TKAHH KOJIEONTHIE Y 3apoAbIlIei
OMOTHUIIOB COPTA MATIKOM MIIIEHUIIbI

Table 2 — Features of the development of conductive coleoptile tissue in the embryos of
biotypes of the soft wheat variety

“Tynynckas 117
IJI0IIab TOTIEPEYHOTO
buotun % oco0eli B CEUCHUS MPOBOAAIIECH TKAHU OTKJIOHEHHUE OT
ouortuie KoseonTuie, X 10% Mkm? £ A X KOHTpOJIsI, %0
10% Mxm?
KOHTPOJIb (COPT) 100 309.32 + 1.36 100
1 16.40 310.25+1.51 100.30
2 38.17 306.52+ 1.43 99.10
3 24.45 294.23+1.49 95.13
4 12.54 296.67+ 1.30 95.91
5 4.57 319.05+ 1.43 103.15
6 1.81 329.26+ 1.46 106.45
7 2.06 327.98+ 1.46 106.04

HpHMeanHe- Nuucio HOBTopHOCTeI‘/'I:25; Pyposens Z[OCTOBepHOCTI/I:O-95
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Otcroma cnemyeT, 4TO COCyAMCTass CHCTEMa 3apojpllla y OOJbIIel YacTu
OMOTUIIOB HCCJEIOBAaHHOTO COpTa pa3BHTa ciad0, YTO CYHIECTBEHHO CHUXKAEeT
TPAHCIIOPT BEUIECTB U3 3alacarollell TKaH! B MPOPACTAIOIINNA 3apO/IbIIII.

3akitouenme. [IpoBeieHHbIE UCCIIEIOBAHUS TO3BOJIMIM ONPEACIUTh OUOTHUIIBI C
HanOoJiee pa3BUTHLIM KOJCONTHIIE U MPOBOASAIIEH cocyaucTod cucteMou. Hambomee
pa3BUTHIE KOJICONTHIIE OTMEYEHbl y NEPBOro M BTOporo OuoTumnoB. OcTajabHbIE
Ouotunel ObUIM Ha ypoBHE copra. CieayeT OTMETUTh, YTO y CEIbMOIO OHOTHIIA
KoJeonTuiie pa3BuUT ciabo. [IpoBoasmias TKaHb MIECTOTO U CEABMOrO OMOTHUIIOB
okazajach Oosee pa3BuTa. Huke KOHTpOJSI OTMEUEHBI MO JAaHHOMY IPHU3HAKY
Ouotunel 1Ba, TpU M ueTbipe. CHUKEHHE TEMIEPaTypHOTO pPeKHUMa I0Ka3aio
YTHETEHHE POCTA KOJICONTHIIE U €Tr0 MPOBOJAIICH TkaHU npu Ttemneparype 20°C no
14 — 23%, npu Temneparype 10°C yruerenue ormeudanoch 10 56%.
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Hay4yHnas crarbs

CBOP 3EPHOBBIX EJIMHUII HIIEHUIIBI U TPUTUKAJIE ITPHU
BO3JEJIBIBAHUMU 110 TAPOBOMY HPEJIIECTBEHHUKY IIPA
ABYYKOCHOM HUCITOJIb30BAHUHAN

JLIL. baiikajosa, B.1O. [Tonos
KpacHosipckuii TocyiapcTBeHHBIN arpapHbIil YHUBEpCHTET, 2. Kpachospck, Poccust

AHHoTanus. MccnenoBanu copra sipoBoil mueHuisl “TromeHckas 29” u “HoBocubupckas 317,
copTtooOpasnpl  SIpoBOM TpuTuKaine ‘Opurpocnepmym 56/3147, “Oputpocniepmym  57/4057,
“Oputpocnepmym  112/1020”, “Opurpocnepmym  160/217”, “Opurpocnepmym  239/2207,
“Oputpocnepmym  217/1020”, “Opurpocnepmym 217/1213”, “Opurpocnepmym 250/220”. B
KayecTBe KOHTPOJIA Opaiy OJHOYKOCHOE MCMOJIb30BaHUE, COpT MIeHUIbl “Pukc” u coproodpasern
TpuTHKane “Opurpocnepmym 94/1119” (“3aps Cubupu”). OueHuBaaM copra NIICHULB U
COpPTO00pa3LOB TPUTUKAJIE MPH OJHOYKOCHOM M JABYYKOCHOM HCIOJIB30BAaHUU 10 cCOOpPY 3€pHOBBIX
€IMHHUI, a TaKXkKe OCYIIECTBIISIIM CcOOp 3E€pHOBBIX EAMHUIl MPH Pa3IUYHBIX CHOcoOax
WCIOJIb30BAHUS U OTpeeNieHHue BKJIAJ0B copTa U copTooOpasiia B pocT cOOpa 3epHOBBIX €IUHUILI.
OAHOYKOCHOE HCIIOJIb30BAHME — O3TO TPAJUIMOHHAS TEXHOJIOTUS BO3JEIBbIBAHUA Ha 3€pHO,
JIBYYKOCHO€ HCIIOJIb30BaHHE — IOJYYEHHE JIBYX YPOXKaeB 3a OJWH NEPUOJ BEreTaluu: 3eJIeHOU
Macchl U 3epHa. [loceB mpoBoamIIiM BO BTOpOM nekane masi, Kod(pQUIIMEHT BbICEBa 5.5 MIH. BCX.
3epeH/ra, MpeAleCTBEHHUK — IMap. YCTaHOBJIEHO, YTO BCE COpTa M COPTOOOpaslbl MIICHUIIBI U
TpuTHKaJle (POPMUPYIOT BTOpPOW ypoxad B Buie 3epHa. IIpm 3TOM cOOp 3€pHOBBIX €IUHHI] K
OJIHOMY YKOCY cocTaBiisii oT 72 % y tputukane “Opurpocnepmym 217/1020” — no 131 % y
“Oputpocriepmym 217/1213”. COop 3€pHOBBIX EIUHUIL 3aBUCET OT CHOco0a WCIOJIb30BaHUA,
MOTOJTHBIX YCJIIOBUH, KyJbTYphl B copTa. B 2023 r. siydmieid s 1BYyKOCHOTO UCTIOJNB30BaHMs Oblia
TpuTHKaie “Oputpocrnepmym 217 /12137, kotopas obecrneunBaiia cOOp 3€PHOBBIX CIWHHUII MPH
nByx ykocax 128,9 % k omHomy ykocy. B 2024 r. Beigenunace “Opurpocrnepmym 56/314” — 244.9
%, 2025 r. my4meil ans OBYYKOCHOTO HCHOJBb30BaHHMsS Obuia ‘“Oputpocrnepmym 112/1020” co
cobopoM 3epHOBBIX enuHUIl 136.1 %. B cpeanem mo cOopy 3€pHOBBIX €IMHHUII MPH JIBYYKOCHOM
WCIOJI30BaHUU NydymuMu Obutn “Oputpocnepmym 217/1213” u “Oputpocnepmym 112/10207,
¢dopmuposasiue 131 % u 127 % cOopa 3epHOBBIX €UHHI] K OJJHOMY YKOCY.

KiloueBble cjioBa: MIIEHUIA, TPUTUKANE, cOOp 3€PHOBBIX €IMHUI, OJHOYKOCHOE U JBYYKOCHOE
HCII0JIb30BaHUE.

s uurupoBanusi: baiikanoa JLII., TlomoB B.FO. COop 3epHOBBIX €IWUHUI] MIIEHHIBI U

TPUTHKAJIE TIPH BO3/ICIBIBAHUH [0 TAPOBOMY MPE/IIIECTBEHHHUKY ITPU JBYYKOCHOM HCIIOJIb30BaHUH.
Hayuno—npaxmuueckuii scypnan “Becmuux UpI'CXA . 2026; 2(133): 17-28. DOI: 10.51215/1999—
3765-2026-133-17-28.
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Research article

HARVESTING OF GRAIN UNITS OF WHEAT AND TRITICALE DURING
COMPLETE FALLOW PRECURSOR CULTIVATION WITH DOUBLE-
CUT USE

Larisa P. Baykalova, Victor Yu. Popov
Krasnoyarsk State Agrarian University, Krasnoyarsk, Russia

Abstract. Spring wheat varieties "Tyumenskaya 29" and "Novosibirskaya 31", as well as spring
triticale cultivars "Erythrospermum 56/314", "Erythrospermum 57/405", "Erythrospermum
112/1020", "Erythrospermum 160/217", "Erythrospermum 239/220", "Erythrospermum 217/1020",
"Erythrospermum 217/1213", and "Erythrospermum 250/220" were studied. For single—crop use,
the wheat variety “Rix” and the triticale variety “Erythrospermum 94/1119” (“Zarya Sibiry”) were
used as controls. Wheat varieties and triticale accessions were evaluated for grain yield using
single—cut and double—cut methods. Grain harvesting was also performed using different methods,
and the contribution of the variety and accession to grain yield was determined. Single—crop use is a
traditional technology of grain cultivation; double—crop use is the production of two crops in one
growing season: green mass and grain. Sowing was carried out in the second decade of May, with a
seeding rate of 5.5 million germinated grains/ha, preceded by complete fallow. It was found that all
wheat and triticale varieties and accessions produce a second grain harvest. The grain yield per
single—cut use ranged from 72% for the triticale "Erythrospermum 217/1020" to 131% for the
"Erythrospermum 217/1213." Grain yield depended on the method of application, weather
conditions, crop, and variety. In 2023, the best variety for double—cut use was triticale
“Erythrospermum 217/1213”, which provided a grain yield of 128.9% in double—cut compared to
single—cut. In 2024, "Erythrospermum 56/314" stood out with a 244.9% vyield, while in 2025,
"Erythrospermum 112/1020" was the best for double—cut use with a grain yield of 136.1%. On
average, in terms of grain yield in double—cut use, "Erythrospermum 217/1213" and
"Erythrospermum 112/1020" were the best, accounting for 131% and 127% of the grain yield in
single—cut use.

Keywords: wheat, triticale, grain unit harvesting, single—cut use, double—cut use.

For citation: Baykalova L.P., Popov V.Yu. Harvesting of grain units of wheat and triticale during
complete fallow precursor cultivation with double—cut use. Scientific and practical journal “Vestnik
IrGSHA”. 2026; 2(133): 17-28. DOI: 10.51215/1999-3765-2026-133-17-28.

BBenenue. Peamuzanus aganTUBHOrNO NOTEHUHMANIA 3€PHOBBIX  KYJIBTYD
HAXOJUTCS B TPSIMOM 3aBUCHMOCTH OT TMOTOJHBIX YCIOBUW, B 4YHCIe HamOoiee

3HaUYUMBIX  (GakTopoB — Temwio u Biara. ONTHEMalbHOE HCIOIH30BaHUE
DKOJIOTHYECKUX  (DaKTOPOB OMpENEsieT YPOBEHb YPOXKAMHOCTA H  3aTpaThl
HEBOCIIOJHUMOM SHEPIUH, UCIIOJIb3yEMOM TUTST BBIPAIIMBAHUS

CEIbCKOXO03AMCTBEHHBIX KYIbTyp. COBPEMEHHOE PACTEHUEBOJICTBO XapaKTepHU3yeTCs
YBEJIMYCHHEM 3aTpaT HEBOCTIOJHUMON DJHEPruM Ha TMPHOABKY ypOKANHOCTH
KyJbTYpHBIX pacTeHUM. B ABaguaTroM BeKe MHUPOBBIE 1LIEHBl HAa JHEPTrOHOCUTEIU
CTaJIM BbIIIE B CpeHEM B 4 pa3za [4].

O6 yBenWuYeHMHM 3aTpaT HEBOCHOJHMMON SHEPruM Ha  BO3JEJIbIBAaHUE
KYJbTYPHBIX PACTEHUN CBUJIETEIBLCTBYET (PAKT CHIKEHUSI IPUOABKHU OT MPUMEHEHUS
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MUHEpaNbHBIX ya00peHuil. Eciu B JBaallaToM BeKe BHECEHHass B MouBy | T
MUHEPAJIbHBIX YA0OpeHMI NaBaia MPUOABKY YpOXAWHOCTHU MIIEHUIIbI, TPUTUKAJIE,
g4MeHd M oBca 8.5 T, TO B JBaAuarth nepBoM Beke jumb 4.3 T [2, 7]
Nutencudukanus pacTeHUEBOJCTBA B HACTOSIIEE BpeMsl JOCTUTAET IIPEICIIOB,
pa3BUBAETCS OpPraHWYECKOe 3eMJIeieie, Ha pPbIHKE KOTOpPOro HaumbOoliee
BOCTpeOOBaHbI 3¢pPHOBBIE KYJIbTYpPHI [3].

B ycnoBusix KOHTHMHEHTabHOrO KiauMara KpacHOSIpCKOro Kpasi SpOBbIE
MIIEHUIIA W TPUTHKAJE SBISIOTCA aJalTUPOBAHHBIMH KYJIbTypaMH, HMEIOITUMHU
00JIbIIIOE 3HAYEHHE B BOMPOCE MPOJOBOJIHCTBEHHOW O€30MacHOCTH. TeXHOJIOTus
BO3/ICIIBIBAHMS TIO3BOJISICT MMOBBICUTh YPOXKAHHOCTH 3€PHOBBIX KYJbTYp 10 24% [1, 12].

Cenexius, CEMEHOBOJICTBO, MPOU3BOJCTBO M HCIOJIb30BaHUE 3epHOPYpaxka
BXOJISIT B YHCJIO CTPATETMUECKUX HAMpPABICHUN 1O HAYYHOMY OOECIICUCHHIO
KopmonpousBoacTea Poccuiickoit denepaunu [5, 8].

Tputukane W MOIIEHWUIIA  SBISIOTCA ~ LEHHBIMHM ~ KOPMOBBIMH |
IIPOJIOBOJILCTBEHHBIMU ~ KYJIBTypaMHu. BbICOKas muTaTedbHas I[IEHHOCTh 3€JICHOU
Macchl M 3€pHa JelaeT UX HE3aMEHUMBIMH B KOPMJICHHHM KPYITHOIO W MEJIKOTO
poratoro CkKoTa, JOMANAel, NTUIBL. 3€pHO TPUTUKAIE U TIIICHUIIBI SBISCTCS
KOMIIOHEHTOM MHOTUX KoMmOukopmoB. B Poccum mopsaka 80 % BozmenbiBaeMoit
TPUTHUKAJIE UCTIOJIb3YETCS Ha KOpMOBbI€e Lienu [ 10].

[Tomyuenue ypoxasi 3eI€HOM MacChl M 3€pHA C OJHOTO IIO0CEBa SPOBBIX
NIISHUIIB U TPUTHKAJE sBIsieTcs 3P PpeKkTUBHON pecypcocOeperaromieii TeXHOIOT e,
MO3BOJIAIONIEH  MOBBICUTH  NPOJYKTUBHOCTH  0€3  JOMOJHHUTENbHBIX  3aTpat
uckomnaemoit anepruu [16, 17, 18].

3epHOBBIE KYJIBTYphI B IIEJIOM UTPAIOT OOJIBIIYIO POJIb B IMUIIIEBOM U KOPMOBOM
OTHOLIEHUH. PacTeHuss 3TUX 3E€PHOBBIX KYJIbTYp SBIAIOTCA KOMIIOHEHTaMU
3epHOCEHaXa, 1oyt KoToporo B KpacHospckom kpae coctaBisier 80 % oT Bcero
3aroTaBiiMBaeMoOro ceHaxa. Kpome Toro, ABYyKOCHOE HCIOJIb30BAHUE IO3BOJISET
MOBBICUTH ITPOTYKTUBHOCTD IMAIITHH 3a CYET OMOJIOTHYecKOr cocTaBistomiei [ 14].

Ilexp — oOIGHKa COPTOB TIIICHHUIBI M COPTOOOPA3IOB TPHTHKAIC IIPH
OJIHOYKOCHOM U JBYYKOCHOM HCITOJIb30BaHUH 10 COOPY 3€PHOBBIX €JIMHHUII.
3agaun:

1. orteHUTH COOP 3€PHOBBIX SAMHMII PU PATUIHBIX CIIOCOOAX UCIIOIH30BAHUS;

2. ompenenuTh BKIIAJ COpTa U COPTOOOpa3Iia B pocT cOOpa 36pHOBBIX SUHUII.

Marepuasl u Metoabl. C 2023 no 2025 rT. copTa MIIEHUIIB U COPTOOOPA3ITHI
TPUTHKAJIEC H3y4dalauchb B mnoyieBoM omnbiTe B KpacHospckon iecocrenu. Iloces
ocymectBisuin cesikon CCHII-1,6 B yeThipex moBTtopeHusax. lIpenmecTBeHHUK —
YEpHBIM Map, CPOK IOceBa — BTOpas Aekaga mas. Hopma BeiceBa 5.5 MIIH. BCX.
3epen/ra. B xoie mpoBeneHus OMBITOB OMPENEIISIN YPOKAWMHOCTh 3€JIEHON MacChl
YpOKaHOCTh 3€pHAa. YUeTbl, HaOIIOJEHHUsA, pacyeT cOopa 3E€pHOBBIX E€JIMHMII,
MaTeMaTU4YecKyl0o 00pabOTKy pe3ylbTaTOB OCYIIECTBISUTM IO OOMICTPUHSITHIM
Meroaukam [6, 9, 11, 15]. Koutponu — mmenunna “Puxc”, “Opurpocnepmym 94/1119”
nmu “3aps Cubupu” [13] u oaHOyKOCHOE Hcnoib3oBaHue. MccnempoBanmu 3 copta
SPOBOM MIIEHULIBI U 9 COPTOB ApoBOM TpuTHKaie (tadm. 1, 2, 3).
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Apryct 2023 1. XapakTepu30BaJCs MEHBIIEW B CpPAaBHEHHH CO CpEAHEN
MHOT0JIETHEHN BEJIMYMHOMN BJIAro00ECeYeHHOCTBIO Ha 15.7 MM.

B asrycre 2024 r. KOJIMYECTBO OCAAKOB IIPEBBIIIANO ITOKA3ATEIN BBIIIE
CpeHero MHOTOJIETHETO 3Ha4YeHus B 1.6 pasa, a B 310T *ke mecal B 2025 r. — B 2.8
paza. [lepBas nexana aBrycra COnpoBOKAAJach CUIbHBIMU JIMBHIMU: OCAIKOB B ATOT
nepuoj Beinano Ha 100.9 MM Gosnbiie HopMbl. HeMHOro mMensbiie Ha 4.7 MM BbINaJIO
0CaJIKOB BO BTOPOI J€Kajie aBrycta, HEeMHOI0 OoJibllie — Ha 6.6 MM ObLIIO KOJMYECTBO
OCaJIKoB B TpeTbel paekane asrycra 2025 r. KoimuyecTBO 0cagkoB B CEHTIOpe
IIPEBOCXOAWIIN cpeaHne MHoroneTHue 3Hauenue 2023 u 2025 rr. —Ha 37.4 mm u 10.4
MM COOTBETCTBEHHO. YBJaXHEHHE CeHTs0psa 2024 r. Obulo OMU3KUM K HOpPME.
TemmepaTtypa BEreTalMoHHOro nepuoa obuia Beie HopMbl: Ha 317 °C n na 363 °C,
u Ha 325 °C B 2023, 2024 1 2025 tr. OTAENbHBIE JeKaabl ObUTH 00JIee XOJIOTHBIMI.
K TakuM oTHOCSTCA 2 nekana mas, 3 aekaabl HioHsa 1 urojsg 2023 r.; 3 nekajga uions u
1 nexama aBrycra 2025 r. B wnemom, MNOroJHbIE YCIOBUS COOTBETCTBOBAJIU
OMOJOTUYECKUM OCOOCHHOCTSIM SIPOBBIX MMILIEHUIIBI U TpUTHKaNE. KpuTHueckux 3acyx
¥ 3aMOPO3KOB B BECEHHUI U OCEHHUI MEePUOIbl HE HaOIIOAAIOCH.

Pe3yabTaThl 1 00cyxkaenne. COOp 3epHOBBIX €AMHUI] MIICHUIBI U TPUTHUKAIIE
3aBUCENI OT CIOco0a HMCIHOJb30BaHMS, MOTOJHBIX YCIOBUU B TOABI MCCIEIOBAHUM,
coprta u coprooOpasia (Tadmauisl 1, 2).

2026; 2(133):17-28

Ta6muma 1 — CO0p 3epHOBBIX eIMHUII MIIIEHUIBI M TPUTHKAJIE TPHU BO3/1€eIbIBAHUH 10
MapoBoMy npeamecTrseHHuKy, 2023 r, T/ra

Table 1 — Harvesting of grain units of wheat and triticale during complete fallow precursor
cultivation, 2023, t/ha

Coprt, copTooOpa3zerr Onun /Ba ykoca B % x
YKOC, 3enenas | 3epHO 3enenas OJTHOMY
3€pHO macca Macca + 3epHO |  YKOCYy

1. “Pukc”, KOHTPOJIb 4.46 1.26 2.74 4.00 89.7

2. “Oputrpocnepmym 94 / 11197, 373 0.78 281 359 96.2

KOHTPOJIb

3. “Tromenckas 29” 4.01 1.50 2.32 3.82 95.3

4, “HoBocubupckas 317 3.89 1.06 2.57 3.63 93.3

5. “Oputpocnepmym 56 / 314” 3.91 0.88 2.48 3.36 85.9

6. “Oputpocnepmym 57 / 405” 291 1.10 2.08 3.18 109.3

7. “Oputpocnepmym 112/ 1020” | 3.88 1.09 2.17 3.26 84.0

8. “Oputpocnepmym 160 /2177 3.09 0.86 2.73 3.59 116.2

9. “Oputpocnepmym 239 / 220 3.76 0.77 2.64 3.41 90.7

10. “Opwurpocnepmym 217 /1020” 3.89 0.96 3.73 4.69 120.6

11. “Dpurpocrepmym 217 /1213”7 2.98 0.61 3.23 3.84 128.9

12. “Opurpocnepmym 250 /220” 4.24 0.69 2.79 3.48 82.1

CpelHui 3.73 0.96 2.69 3.65 97.9

HCP o5 4 0.18 0.03 0.13 0.13

B 2023 1. mpu OAHOYKOCHOM HCIIOJIb30BAaHUM COOp 3E€PHOBBIX €IUHUIIL
coctaBisil oT 2.91 T/ra y coprooOpasua tputukane “Opurpocnepmym 57/405” no
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4.24 y “Oputpocunepmym 250/220”. Cpennuii cOOp 3€pHOBBIX €IAUHUIL 3€JICHOU
Maccel Obul 0.96 T/ra, makcumanbHbil 1.5 T/ra y mmenunst “TromeHckas 297
Cpennuii cOop 3€pHOBBIX €AMHUIL NMPU JIBYYKOCHOM HCIOJb30BaHUU ObLT 2.69 T/ra,
MakcuMalibHbI 3.73 T/ra y Tputnkane “Opurpocnepmym 217/1020”. O6muit coop
3€pHOBBIX EIWHUIl MPU JABYYKOCHOM HCIIOJIb30BaHUU COCTaBisin oT 3.18 T/ra y
“Opurpocnepmym 57/405” no 4.69 1/ra 'y “Oputpocnepmym 217/1020”. B nponenTax
K OJIHOMY yKocy 3T0 HacuuTbiBasio 84 — 128.9. Ilpesbiman 100 % B 2023 r. cOop
3€pHOBBIX €IMHHUI] Y COpPTOOOpa3loB TpUTUKaie “Opurpocrnepmym 57/405”,
“Oputpocniepmym  160/217”,  “Opurpocnepmym 217/1020”, “Opurpocnepmym
217/1213”. Tlpu OJHOYKOCHOM MCHOJB30BAHUM K KOHTPOJIO ‘““DpUTpocHepMyM
94/1119“ mnomydeHsl aOCTOBEpHbIE MpHOaBKM cOOpa 3E€pHOBBIX E€IUHHULL Y
“Tromenckoit 29 0.28 t/ra u “Opurpocnepmym 250/220° 0.51 1/ra. K xoHTpOIIO
Puxkc HU oaMH M3 HCCIEMyeMBIX COPTOB W 00pa3IoB MpHOABOK cOOpa 3e€pHOBBIX
eauHULl He Tnokaszan. Ilpu JABYYKOCHOM UCIHONB30BaHUM KOHTpoib “‘Pukc*
npeBocXoauil coprooOpasen Tputukaie “purpocnepmym 217/1020 na 0.69 T/ra.
Bonpmmii cOOp 3epHOBBIX €IWHUII B CPAaBHEHUH C KOHTPOJEM ‘‘DpUTPOCTIEPMYM
94/1119* ob6ecneunBanu “Tromenckas 29, “Opurpocnepmym 217/1020“ wu
“Opurpocniepmym 217/1213%. OHu npeBocXoaMIIM KOHTPOJIb TputHhKaie Ha 0.23 T/ra,
1.10 t/ra u 0.25 1/ra (Tabauna 1).

B 2024 r. orMeueno Oosbliiee BapbuUpoOBaHHE cOOpa 3€PHOBBIX EAUHUI] MpPU
OJTHOYKOCHOM HCTOJIb30BaHUM. COOp 3€pHOBBIX €IMHMUII MIICHUIIBI U TPUTHKAJIE MPU
TPaAUIMOHHOM BO3JEIbIBAHUN Ha 3e€pHO cocTaBisia oT 1.60 T/ra y “Oputpocnepmym
112/1020“ mo 4.80 t/ra y “Oputpocnepmym 217/1020%. MakcumaiabHBIi cOOp
3€pHOBBIX €JIMHHI] MPU OJHOYKOCHOM HCIIOJIb30BaHUU TOJYyYeH y COPTOOOpa3loB
TpuTukaie “OputrpocriepmyM 217/1020 4.8 1/ra, “Opurpocnepmym 94/1119* 4.17
T/ra u copra mnmeHunbl “Tromenckas 29“ 4.54 +t/ra. Ilpu nAByyKoCcHOM
UCITOJIb30BAaHUHU COOp 3€PHOBBIX €IMHUIL 3€JEHOM Macchl HacuuTbiBan 1,29 — 2,86
T/ra, cOop 3epHOBBIX enuHMI] 3epHa — 0.88 — 1.42 1/ra. [lo cymMMe 3epHOBBIX €IMHHII
3€JIEHON MacChl M 3€pHA MPU TEXHOJOTHUU JBYYKOCHOTO HCIIONB30BAHUS JTYUIIUMU
obun  “Oputpocnepmym 56/314“ 4.53 t1/ra, “HoBocubupckas 31 3.38 T/ra wu
“Opurpocnepmym  112/1020“ 3.34 t1/ra. B 2024 r. durypupoBaiu copra,
MPEBOCXOAIINE IPU ABYX YKOCaxX OJHOYKOCHOE HCIOJIb30BaHUE Oosee, yuem Ha 100
% u Oonee, ywem Ha 200 %. bonee 100 % k omHOMY YyKOCY 3HAYUIIOCH Y
“Oputpocriepmym 239/220 100.6 %, y “Opurpocnepmym 217/1213% 132.3 % u
“Oputpocriepmym 57/405% 146.5 %. IlpeBbimienne mo cOOpy 3€pHOBBIX EIUHUIL
6onee, wem Ha 200 % cocTaBIsUI0O B CymMME€ Yy COpPTOOOpPa3loB TPHUTHKAJE
“Opurpocnepmym 112/1020% 208.8 % u “Opurpocnepmym 56/314“ 244.9 %. Ilpu
OJTHOYKOCHOM HCIIOJIb30BaHMM K KOHTPOJIO “PHUKC* BBISBICHBI JIOCTOBEPHBIE
npubaBku cOopa 3epHOBBIX eauHUll y “TioMeHckoir 29 u “OpurpocmepMmym
217/1020%. TlpubGaBku nHacumThiBai 1.04 T/ra m 1.30 T/ra coorBercTBeHHO. K
KOHTpomto “OputpocnepmyMm 94/1119“ nocroBepHBIX NPHOABOK cOOpa 3€PHOBBIX
€IMHULl TPU OAHOYKOCHOM HCHOJb30BaHUM He Obuto. Ilpm  aByyKkocHOM
MCIIOJIb30BaHUU M0 CyMMe cOOpa 3€pHOBBIX €IMHMUIL TTOKa3ana NpruOaBKy K KOHTPOJIIO
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“Pukc® tputukane “OpurpocnepmyM 56/314* B pasmepe 1.47 1/ra. K xoHTposIO
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“Opurpocniepmym  94/1119“ nonydyenst mnpubaBku cOOpa 3€pHOBBIX EIUHUIL
Tiomenckoir  29%,  “HoocuOupckont  31%,  “Opurpocnepmym  56/314%,
“Oputpocniepmym  57/405%,  Oputpocniepmym  112/1020%, “Opurpocnepmym

239/220%, “Oputpocnepmym 217,1213% (tadm. 2).

Cyas o nostydeHHbIM 3HaueHUsIM, 2025 1. xapakTepu3oBaJicsl CPeTHUM COOPOM
3€pHOBBIX €AUHUI] IPU OJHOYKOCHOM HMCHOJb30BaHUU 3.58 T/ra, MpU ABYYKOCHOM —
3.20 1/ra. IlpeBocxoaunu KOHTPOIb “PHUKC® MpU OTHOYKOCHOM MCHOJIb30BAaHUM BCE
UCCleyeMble copTa U cOpTooOpaslibl 3€pPHOBBIX KOJOCOBBIX KyNbTyp. [IprbOaBku k
KOHTpodto “OpurpocnepmyMm 94/1119“ Oputn y TpuTHKaie “ODpurpocnepMmyM
239/220% u “Oputpocnepmym 217/1020%. TlpubGaBku k KOHTpOJIO “Pukc’ 3HAUMINUCH
y “Oputpocniepmym 57/405%, “Opurpocnepmym 112/1020%, “Opurpocnepmym
239/220% n “OpurpocnepmyM 217/1213%. [IpubaBku K KOHTPOIIIO “DpUTPOCHEPMYM
94/1119* 6b1n y TpuTHKaie “Oputpocrnepmym 112/1020%. bonpmuii coop 3epHOBBIX
€AUHUI] TPU JIBYYKOCHOM HCIIOJIb30BAHUM B CPAaBHEHUH C OJHOYKOCHBIM
ob0ecrieunBanu B 2025 r. “Pukc®, “Opurpocnepmym 94/1119%, “Dpurpocnepmym
112/1020% u “Dpurpocnepmym 217/1213% (tadn. 2).

Tabnuia 2 — COop 3epHOBBIX eIMHHI] NIIEHN bl U TPUTHKAJIE IPH BO3/1eJILIBAHUM 110
NapoBOMY NpealecTBEeHHUKY, T/Ta

Table 2 — Harvesting of grain units of wheat and triticale during cultivation by complete
fallow precursor, t/ha

Coprt, copTooOpa3zerr OnmuH ykoc, [Ba ykoca, 3eneHas | B %—ax k oqgHOMY
3epHO Macca + 3epHO YKOCY

2024 | 2025r. | 2024r | 2025r. | 20241 | 2025T.
1. “Pukc”, KOHTPOJIb 3.50 2.24 3.06 2.55 87.4 113.8
2. "Opurpocnepmym 94 [ ILI9% |y 42 | 400 | 253 | 447 | 607 | 106.4
KOHTPOJTb
3. “Tromenckas 29” 4.54 3.10 3.05 2.63 67.2 84.8
4. “HoBocubupckas 31” 4.01 3.23 3.38 2.62 84.3 81.1
5. “Opurpocnepmym 56 / 314” 1.85 3.89 4.53 2.7 244.9 69.4
6. “Oputpocnepmym 57 / 405” 2.17 3.85 3.18 3.29 146.5 85.5
7. “Oputpocnepmym 112 /1020” | 1.60 3.68 3.34 5.01 208.8 136.1
8. “Oputpocnepmym 160 /2177 3.55 2.98 2.68 2.48 75.5 83.2
9. “Oputpocnepmym 239 / 2207 3.44 5.40 3.46 3.33 100.6 61.7
10. “Oputpocnepmym 217 /1020” 4.80 4.55 2.5 2.36 52.1 51.9
11. “Opurpocnepmym 217 /1213” 2.26 3.48 2.99 4.63 132.3 133.0
12. “Opurpocnepmym 250 /220” | 3.00 2.37 2.38 2.21 79.3 93.2
CpeaHuit 3.24 3.58 3.09 3.20 95.4 89.4
HCP o5 4 0.77 0.20 0.40 0.16

IIpy OAHOYKOCHOM HCIMOJB30BaHUM MaKCHUMAaJlbHBIM COOp 3€pPHOBBIX €AUHUIL
obOecrieunBany mmieHuna ““Tromenckas 29, “HoBocuOupckas 31, Tpurtukae
“OputpocnepmyMm  57/405%,  “Opurpocniepmym  239/220%,  “Dpurpocrnepmym
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217/1020%. Mx npubaBku K KOHTpoato “Puxc* paBusanucek 0.48 1/ra, 0.31 1/ra, 0.58
1/ra, 0.80 T/ra u 1.01 1/ra. IlpubaBky k xKoHTpo0 “3apst Cubupu‘ mokazan TOJbBKO
HoMep Tputukane “purpocnepmym 217/1020° 0.38 1/ra. CO0p 3€pHOBBIX €IUHUII
3eJICHOU Macchl BapsupoBai ot 0,99 1/ra y Tputukaine “Iputpocnepmym 250/220% no
2.44 t/ra y “Opurpocnepmym 112/1020%. JlocroBepHble pubaBKu cOOpa 3epPHOBBIX
€JUHUIl 3€eJICHOM Macchl K KOoHTposto “Pukc” obecneunnu “HoBocubupckas 31°,
“Oputpocniepmym 56/314% u “Opurpocnepmym 112/1020%. IIpeBocxoauau KOHTPOIb
“3apa Cubupu* (“OpurpocnepmyMm 94/1119%) “Tromenckas 29, “HoBocubupckas
31%, “Opurpocnepmym 56/314% u “Oputpocnepmym 112/1020%, “Opurpocnepmym
239/220%, “Oputpocniepmym  217/1213%. COOp 3€pHOBBIX EAMHHI] 3€pHA MpH
JIBYYKOCHOM HCIIOJIb30BaHUU OBbLT HUXE, YeM MpPU OJHOYKOCHOM, OJHAKO BCE COpTa
NIISHUIIBl 1 HOMepa TpUuTUKaie GOpMHUpPOBAIU BTOPOHl ypoxkall B BUJIE 3€pHA, O YEM
CBUJIETENBCTBYET cOOp 3€pHOBBIX eauHMIl. [IpubaBku cOopa 3epHOBBIX €AUHULL 3€pPHA
ObUTM TOJBKO K KOHTposto “Puxc® y “Opurpocnepmym 239/220% — 0.22 T1/ra,
“Oputpocniepmym 217/1020° — 0.52 1/ra, “Oputpocnepmym 217/1213“ — 0.29 1/ra
(Tabm. 3).

Tabnuma 3 — Bausinue cnocoda UCNoJIb30BAaHUA Ha cOOP 3ePHOBBIX eIMHUII SIPOBBIX MIIEHUIIbI
U TPUTHKAJIE, (pealecTBeHHUK — nap), 2023-2025 rr.

Table 3 — The effect of the method of use on the harvesting of grain units of spring wheat and
triticale, (predecessor — complete fallow), 2023-2025

Crnioco0 ucnosap30BaHus [TpubaBka, + k
OJTHO— . OJTHOYKOCHOMY
YKOCHBIHI /BYYKOCHDIH HCII0JIb30BAHUIO
3epHO— 3€pPHOB-
Copr spe | 3CPHOBBIE e BCETO
— SIMHUITBI e - 3€PHOBBIX
3eJICHOU €IUHUILL T/Ta %
selll)ll){la MaccChl 3:;’11{2[ (3.M. +3.),
/ra > |(3.M.), T/ra (3.). 1/ra T/Ta
1. “Pukc”, KOHTPOJIb 3.40 1.55 1.65 3.20 -0.20 | -5.88
2. “Opurpoctiepwym 94 [ THI™ |y 53 | 920 | 233 | 353 | 050 | 12.41
KOHTPOJTb
3. “Tromenckas 29” 3.88 1.65 1.51 3.16 —0.72 | -12.56
4. “HoBocubupckas 317 3.71 1.74 1.47 3.21 —0.50 | -13.48
5. “OputpocnepmyM 56 /314” 3.22 1.83 1.70 3.53 0.31 9.63
6. “Oputpocnepmym 57 / 405~ 3.98 1.63 1.59 3.22 -0.76 | -19.10
7. “Oputpocnepmym 112 /1020” 3.05 2.44 1.43 3.87 0.82 26.89
8. “Oputpocnepmym 160 /217 3.21 1.31 1.61 2.92 -0.29 | -9.03
9. “Oputpocnepmym 239 / 220” 4.20 1.53 1.87 3.40 -0.89 | —21.19
10. “Oputpocnepmym 217 /1020” 4.41 1.02 2.17 3.19 -1.22 | -27.66
11. “Opurpocniepmym 217 /1213” 291 1.88 1.94 3.82 0.91 31.27
12. “Opurtpocnepmym 250 /220” 3.20 0.99 1.70 2.69 —0.51 | -15.94
CpeaHuit 3.60 1.56 1.75 3.31 -0.29 | -8.06
HCP 05 A copt 0.27 0.13 0.10 0.14
HCP 05 5 rox 0.13 0.06 0.05 0.07
HCP o5A x5 0.39 0.22 0.17 0.25
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JIlyuymnmu 1o cOOpy 3€pHOBBIX €JIMHUIL NMPU JBYYKOCHOM HCIOJIB30BAHUH I10
cymMMe cOopa 3€pHOBBIX E€IMHUI[ 3€JEHOM Macchl M 3epHa ObulM y 00pa3LoB
“Oputpocniepmym  56/314%,  “Oputpocnepmym  112/1020%, “Opurpocnepmym
239/220°“ u “Opurpocnepmym 217/1213%., Ot copTtoobpasipl  oOecreunBaIn
npubaBku K kKoHTpoito “Pukc* 0.33 1/ra, 0.67 1/ra, 0.20 T/ra u 0.62 1/ra. bonbmmii
cOOp 3EpHOBBIX E€AMHUIl K KOHTposto “OputpocrepmyMm 94/1119“ mnokazana
TpuTHKaie “Oputpocnepmym 217/1213* 0.29 1/ra. B cpennem cOop 3€pHOBBIX
€AVHUI] TIPU JBYYKOCHOM MCIOJIB30BAHMM HEMHOT'O YCTYNajl OJHOYKOCHOMY — Ha
0.29 1/ra wmu 8.1 %. Cpeaum wuccienyemMbix COPTOB U 0O0pa3LOB TPUTHKAJE
“Oputpocniepmym  56/314%, “Oputpocniepmym  112/1020“ u  “Opurpocnepmym
217/123* npu OBYYKOCHOM HCIOJIB30BaHMM MPEBOCXOAMIIM OAHOYKOcHoe Ha (.31
T/ra, 0.82 1/ra u 0,91 1/ra coorBercTBeHHO (Tabn. 3). Ecnu B3sTh cOOp 3€pHOBBIX
eauHull ogHoro ykoca 3a 100 %, To mo cymme cO0pa 3epHOBBIX €AMHUIL IBYX YKOCOB
SpOBbIE TIIEHUIIA W TpuTHKaine obOecreunBaiin 72—131 % B cpemHem 3a rojbl
uccnenoBanuid. Ilo cymme cOopa 3eieHOM Macchl M 3€pHa MpPH JABYYKOCHOM
UCIIOJIb30BAHUM  MPEBOCXOJMWIM  OJIHOYKOCHOE  COPTOOOpas3lbl  TpUTHKane
Oputpocniepmym  56/314%,  “Opurpocnepmym  160/217¢ u  “Dpurpocnepmym
217/1213* (pucyHoK).
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Pucynok — COop ABYX YKOCOB 3epHOBBIX ¢AHHHUII MILICHULBI M TPUTHKAJIE B Y0 K OTHOMY YKOCY
(konTpoJn 100 %), 2023-2025 rr.

Figure — Harvesting of double—cut of grain units of wheat and triticale as % of single—
cut (100% control), 2023-2025.

3akiaouenne. B ycnoBusax jnecocrenu KpacHosipckoro kpas Ienecoo0pasHo
BO3/ICIBIBATh TMINCHUILY W TPUTHKAJIE CIOCOOOM JBYYKOCHOTO HCIIOJIb30BaHUS Ha
KOPMOBBIE II€JIH, KOTOPBIM 3aKJII0YAeTCs] B CKAIIMBAHUM Ha 3€JICHYI0 Maccy B ¢asy
BBIX0JIa B TPYOKY M MMOBTOPHOT'O CKalllMBaHUs (KOMOAHOBON YOOpKH) B BOCKOBYIO —
MOJIHYIO CIIEJIOCTh Ha 3epHO. Bce mccnemyembie copta M cOPpTOOOPA3ITHI MIIICHUIIBI U
TpUTHKae (GOpPMHUPYIOT BTOPOM yposkail B Buie 3epHa. [Ipu 3ToM cOOp 3epHOBBIX
€IUHUIl K OJHOMY YKOCY cOCTaBisu1 oT 72% y Tputukaine “OpuTpocrnepMyMm
217/1020% mo 131 % y “Dpurpocnepmym 217/1213.
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[Io cObopy 3epHOBBIX E€IUHUILl MPU OJHOYKOCHOM HCIOJIb30BAHUU MOJIYUYEHBI
JOCTOBEpHbIE NMPUOABKU K KOHTpoJt0 Pukc y Tputukane Dputpocnepmym 217/1020
1,01 1/ra, Opurpocnepmym 239/220 0,80 1/ra, “Opurpocnepmym 57/405 0.58 T/ra, y
nmeHunpl “Tromenckas 29 0.48 t1/ra, “HoocuOupckas 31 0.31 T/ra. bonbuumii
cOOp 3€pHOBBIX €AMHUI] TPU JBYYKOCHOM HCIOJB30BAHUM MO CYMME 3€JICHOM MaccChl
U 3epHa obecneuunBain copTooOpasubl “Oputpocrnepmym 112/1020% 3.87 T/ra,
“Oputpocniepmym  217/1213%“ 3.82 T/ra, “Oputpocnepmym 56/314“ 3.53 T1/ra,
“Opurpocniepmym 239/220° 3.40 t1/ra. IlpubaBku cOopa 3€pHOBBIX EIAMHHUI] K
koHTposto “Pukc® cocraBmsumm 0.67 1/ra, 0.62 T1/ra, 0.33 T/ra, 0.20 1/ra. CGOD
3€pHOBBIX EJMHHI] 3aBUCE]I OT CHocoda MHCMOIb30BaHUS, MOTOJHBIX YCIOBHH,
KynbTypbl U copta. B 2023 r. myumield A JBYyKOCHOTO HMCHOJB30BaHUS ObLia
Tputhukane “Oputpocrnepmym 217 /1213%, xoTopas obecneunBaia cOOp 3€pHOBBIX
eauHul mpu AByX ykocax 128.9 % k omHomy ykocy. B 2024 r. Belaenunachk
“Opurpocnepmym 56/314“ — 2449 % cOop 3epHOBBIX €IUHUI] K OJHOYKOCHOMY
ucnonb3oBanuto. B 2025 r. dyumieid nais JBYyKOCHOTO MCIOJIb30BaHUS OblLia
“Opurpocniepmym 112/1020° co cOopom cOOp 3EpPHOBBIX €AUHUIL K OJHOYKOCHOMY
ucrnonb3zoBanuio 136.1 %. I[lo cOopy 3epHOBBIX €IMHUI[ MPU BO3JCIBIBAHUHU 10
apoBOMY MPEAIIECTBEHHUKY B cpeaHeM 3a 2023-2025 rr. Jy4ylmiuMH B YCJIOBHUAX
KpacHosipckoil necoctenu ObLTM MPU OJJHOYKOCHOM CIOCOO€ BO3JENbIBAHUS — HA
3epHO TpuTHKane “Oputpocnepmym 217/1020“ u “Opurpocnepmym 239/220%, npu
JIBYYKOCHOM CIOCO0€ BO3JIETBIBAaHUS — Ha 3€JIEHYI0O MAcCy W 3€pHO — TPUTHKAJe
“Opurpocnepmym 112/ 1020 u “Oputpocnepmym 217/1213.
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Hay4yHnas crarbs

BJIMSIHUE CIIOCOBA U I'”TYBHUHBI IOI3BUMHEN ITOCAIKA HA
YPOXKAMHOCTSH KJIYBHE TOIIMHAMBYPA B CPEJTHEM
PEAYPAJIBE

A.C. Karaes

[IepMcKkmil rOCy1TapCTBEHHBIN arpapHO—TEXHOJIOTMYECKUI YHUBEPCUTET UIMEHHU aKaJeMUKa
J.H. Ilpssauminukosa, e. Ilepms, Poccus

AnHoTanusi. HayyHo oOocHoBaHo, 4To Oosiee 3()(PEeKTHUBHBIM B TEXHOJOTHUU BO3JEIbIBAHUS
TonuHamOypa sBisieTcss MOJ3MMHHM Cpok mocaiku, HO B ycioBusix Cpeanero [lpemypanbs
CYIIIECTBYET PUCK BBIMEp3aHUS KIYOHEW B 3UMHHI Mepuoja. B CBs3M ¢ 3TUM, C 1EIBI0 U3YYCHHS
BO3MOJKHOCTH TIOBBIIICHUS TEPE3UMOBKM KIyOHEH B 3UMHUNA TIEpUOJI HA  JEPHOBO—
CJ1a00MOI30JIMCTOM  CPEHECYTTIMHUCTON TOYBE, HaMU 3aJl0K€H JIBYX()aKTOPHBIM IOJIEBOU
skcniepuMeHT 1o cxeme dakrop A — crocob nmocanku: Ai — rpedHeBasi, Az — rinaakas; ®axrop B —
rryonHa nocaaku: Bi1 — 6 cm, Bo— 12 cM. [lo utoram aByXjaeTHUX HCCIIEIOBAHUNA YCTAaHOBJIEHO, UYTO
MoJieBasi BCXOXECTh pacTeHUI TomuHaMOypa Oblia BbIIIE NMPHU TIAAKON mocagke — Ha 8%, 4To
00yCIIOBMIIO GoJiee BBICOKYIO T'YCTOTY pacTeHmii — Ha 0.3 mrT./mM2 BBDKHBaEeMOCTh pAacTEeHHMIl MpH
riy6une mocaaky 12 cM Gbina BeiIIe Ha 6%, a rycToTa pacTenuii — Ha 0.1 mT./™M2. Uncno kny6GHeil B
KyCT€ HE3HAUMTEJIbHO BBIIIE MPH TJIAJAKOM Mmocaake — Ha 1.2 mT., a cpeiHsas macca KIyOHS Hpu
nocajake B rpebeHp — Ha 8.6 1. OTMeuanu yCTOWYMBYIO TEHACHITUIO K IMOBBIIICHUIO YUCIIAa KITyOHEeH
B KycTe mpu Oosiee riay0okod mocaake — Ha 2,4 IMIT. U CpenHeld Macchl KiIyOHsS — Ha 3.7 T, 4TO
crocoOcTBOBaJIO (hOpPMHUPOBAHUIO 00JIee BBICOKOM NPOIYKTMBHOCTH Kycta — Ha 183.2 1. bonee
BBICOKAs MPOAYKTHUBHOCTh KycTa — Ha 102.8 T mpu rpeOHEBOM mMocaike KOMIEHCHUpYyeTcs Oosiee
HU3KOH T'yCTOTOW pacTeHmii mepen ybopkoil — nHa 0.3 mT./M%, uTOo QOPMHpYET CPaBHHUTEIBHO
OJIMHAKOBYIO YpOXKAWHOCTh KIyOHEW Mpu M3ydaeMbIX crocobax mocagku — 15.7-16.2 1/ra. bonee
BBICOKAs YpPOXKaWHOCTh KIyOHEH OTMeuaeTcs Mpu TIIyOokoW mocaake — Ha 1.2 T/ra, 4TO
MOATBEPKIAeTCs KakK MpH rpeOHEBOI, Tak U MPU TTIAAKOM MocaKe.

KiloueBble cioBa: kiyOHH TomuHaMmOypa, CIOCO0 MOCAAKH, IIyOWHA TMOCAIKH, YPOXKAHHOCTB,
CTPYKTYypa ypO>KaHOCTH.

Jnas uutupoBanmus: Kartaes A.C. BrausHue croco6a u TiyOMHBI MOA3UMHEH MOCAJKH Ha
ypoKaiiHOCTh KiyOHel TonumHamOypa B Cpennem Ilpenypanbe. Hayuno—npaxmuueckuil sHcypHan

“Becmnux UpI'CXA”. 2026; 2(133): 29-38. DOI: 10.51215/1999-3765-2026-133-29-38.
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INFLUENCE OF THE METHOD AND DEPTH OF WINTER PLANTING ON
THE YIELD OF JERUSALEM ARTICHOKE TUBERS IN THE MIDDLE
URALS

Aleksey S. Kataev

Perm State Agrarian—Technological University named after Academician D.N. Pryanishnikov,
Perm, Russia

Abstract. It has been scientifically proven that planting Jerusalem artichoke before winter is more
effective, but in the Central Urals, there is a risk of winter freezing of the tubers. Therefore, to study
the possibility of increasing the overwintering of tubers in soddy—podzolic medium loamy soil, we
designed a two—factor field experiment using the following design: Factor A — planting method: Al
— ridge, A2 — smooth; Factor B — planting depth: B1 — 6 cm, B2 — 12 cm. A two—year study found
that Jerusalem artichoke field germination was 8% higher with a level planting depth, resulting in a
higher plant density of 0.3 plants/m?. Plant survival at a planting depth of 12 cm was 6% higher, and
plant density was 0.1 plants/m? higher. The number of tubers per bush was slightly higher with a
level planting depth of 1.2, and the average tuber weight when planted on a ridge was 8.6 g higher.
A stable trend of increasing the number of tubers per bush with deeper planting — by 2.4 pcs. and
the average tuber weight — by 3.7 g, was noted, which contributed to the formation of higher bush
productivity — by 183.2 g. Higher bush productivity — by 102.8 g with ridge planting is
compensated by a lower plant density before harvesting — by 0.3 pcs./m?, which forms a relatively
equal tuber yield with the studied planting methods — 15.7-16.2 t/ha.. A higher yield of tubers is
observed with deep planting — by 1.2 t/ha, which is confirmed with both ridge and smooth planting.
Keywords: Jerusalem artichoke tubers, planting method, planting depth, yield, yield structure.

For citation: Kataev A.S. Influence of the method and depth of winter planting on the yield of
Jerusalem artichoke tubers in the Middle Urals. Scientific and practical journal “Vestnik IrGSHA .
2026; 2(133): 29-38. DOI: 10.51215/1999-3765-2026-133-29-38.

BBenenne. TonumHamOyp — TIepCHeKTHBHAs KyJIbTypa MHOTOIIEIEBOTO
Hasnauenus [8, 10]. Ero mieHHOCTH ompezensercss BBICOKOH IPOAYKTHBHOCTBIO,
9KOJIOTUYECKON TUIACTUYHOCTHIO, XOJOAOCTOMKOCTBIO W MHOTIOJICTHUM IHUKJIOM
Bo3febIBaHus. [Ipoaykius TonmnHamMOypa MOXET HCIOJIb30BaThCS B Pa3IMYHBIX
OTpacisaX MPOMBINIIEHHOCTH [17]. BBUIY IIeHHOTO OMOXMMHUYECKOT0 COCTaBa KIIyOHU
TOMMHAMOYpa JOCTaTOYHO IMIUPOKO HCIOIB3YIOTCSA B KauyeCTBE HETPAAUIIMOHHOTO
ChIpbSl B IMHILEBOM IPOMBIIUIEHHOCTH, NPHU MPOU3BOJCTBE IPOAYKTOB ITUTAHUS
CIEUUAIbHOTO Ha3HaueHus [5, 9]. B kadecTBe mNUTATENbHBIX KOPMOB MOTYT
HCIIOIb30BaThCs KakK KIIyOHHW, Tak U 3eieHas macca. [lo colmepiaHui0 KOPMOBBIX
€IUHUIl W OOMEHHOM »HHEpruM 3ejeHas macca TonuHaMOypa COMOCTaBUMA C
OOIIETPUHITHIMA KOPMOBBIMH KYJIBTYpaMH — KyKypy30i u mozacoimHedHukom [11].
[Ipumenenue kiyOHeW B palMOHE MUTaHUS MOJIOAHSIKA KPYIMHOTO pOraToro CKorta
3HAYUTEJBbHO MOBBIIIAET NMpuBechl [16]. HecMoTpst Ha BBICOKYIO MPOU3BOJICTBEHHYIO
IIEHHOCTh, KYyJIbTypa TONWHAMOypa TOJB3YETCS HEBBICOKMM CIPOCOM CpEIu
HaceleHus U cenbxo3npousBoautenei [7]. Ha cerogusmHuii neds reorpadus
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MocaJoK TonMHaMOypa B Hallel cTpaHe JOCTAaTOYHO OOUIMPHA, HO IJIOLIAAb TOCEBOB
MPOJIOKAET OCTaBaThCs HU3KOM — He Oosiee 5 Thic. ra [14]. [lpuuunoit sTomy
ABJIAETCS OTCYTCTBHE pa3paOOTaHHBIX HAyYHO OOOCHOBAHHBIX ONTUMAaJIbHBIX
arpOTEXHUYECKUX TMPUEMOB, CIIOCOOCTBYIOIIMX  TMOJYYEHHUIO MAKCHUMaJIbHOU
YpOXKaWHOCTU MPOAYKIIMU TOMMHAMOypa B Pa3IMYHBIX MMOYBEHHO—KIUMATHUECKUX
ycnoBusx [15].

Cpok ITOCAJKH ABJISIETCS BaKHBIM (dakropom (bopmHpoBaHUs
BBICOKONPOAYKTUBHBIX arporeHo3oB TonuHamOypa [13]. MHorumm ydeHbIMU
J0Ka3aHO NPEUMMYUIECTBO MOJ3MMHEN TMOCaJKu ToNuHaAMOypa HaJ BECEHHEH.
KnyOHeoOpa3oBanue TonmuHamOypa MPOAOKACTCS 0 HACTYIUICHHS YCTOMYMBBIX
X0710/10B. BBHly O0siee paHHEro oTpacTaHusl paCTEHUN BECHOM, MOA3UMHSS MMOCaIKa
MO3BOJISIET YBEJIMYUTh MEepuoj KiIyOHeoOpa3oBaHUSI M TOBBICUTH YPOKaWHOCTh
KIyOHEeH. DTO OCOOEHHO aKTyaJbHO /JII PETMOHOB C KOPOTKHUM BETE€TALIMOHHBIM
NEPUOJIOM, KOT/la MPOAOKUTENbHOCTh OT Hayaua CTOJIOHO0Opa3oBaHMs A0 yOOpKHU
COKpallleHa M3—3a CYIIECTBYIOIIMX TMOroJAHbIX YycinoBuil [12]. B  ycrmoBusix
OpenOyprckoit  obiactu  HauOojiee TMMO3JHUE CPOKH TMOJ3MMHENH  TOCAJKH
obecrieurBali  HaWOONBIIYI0 YPOKAMHOCTh KIyOHEH W aOCOMIOTHOM CyXou
o6uomaccel [2, 3]. B ypanbckom peruone mnpu cpaBHeHUH 3P(HEKTUBHOCTH BECEHHEN U
NOJI3UMHEN TOCaI0K YCTAHOBJIEHO, YTO OOJiee BBICOKYIO YPOXKAWHOCTH MPOAYKIIMU
TOMMHAMOYpa BO3MOKHO TMOJYYUTh MPU MAKCUMAaJIbHO MO3JHEM OCEHHEM CpPOKe
MOCAJIKM — B TIEPBYIO JeKany okTs0psa. [Ipu aTtom ormedaercs Oosee BhICOKAsl OIS
KIyOHe# kpynHoi dpakiuu — 56,9% [1].

B ycnosusix Cpegnero Ilpenypanbs B paHee NPOBEACHHBIX HCCIEHOBAHUAX
aBTOPOM BBISIBJICH PUCK TMOJ3UMHEN MOCaaKu TONMMHaAMOypa BBHUAY BbIMEp3aHUs
KIyOHel B 3uMHHUN mepuon [6]. ITo o0ycliaBiuMBaeT 1e1eco00pa3HOCTh U3YYEHUS
arpOTEeXHUYECKUX MPUEMOB — CHOcO0a W TIIYOMHBI MOCAAKU C LEIBIO MOBBIIICHUS
NEPE3UMOBKH KITyOHEH U TOBBIMIEHUSI d()PEKTUBHOCTH TEXHOJIOTHUU BO3JEIBIBAHUS
TOMMHAMOYpa Mpu MOA3UMHEN MOCAIKE.

Heab — ycTaHOBIEHUE ONTUMAIBHBIX CIIOCO0A M TITYOMHBI TOJA3UMHEN MMOCATKU
TOMMHAMOYpa, CHOCOOCTBYIOIIUMX TOJYYCHHI0 MAaKCUMaJIbHOM  ypOXKaHOCTU
kiyOHel B yenoBusix Cpennero [Ipeaypanbs, u onpesieneHne ypoxaitHOCTH.

Marepuana u MeToabl. J[ByX(haKTOPHBIN MOJEBONM AKCIIEPUMEHT 3aKJIaIbIBATH
Ha JEpHOBO—CJIA0OMOA30JUCTON CPEIHECYIJIMHUCTOM TMoYBe Y4eOHO—HAYYHOIO
nonurona llentpa tpancdepa texnomoruit [lepMckoro rocy1apcTBEHHOTO arpapHO—
TexHoJiornyeckoro ynusepcutera B 2023, 2024 rr. B 4eThIpEXKPATHOM MOBTOPHOCTH
o metoguke b.A. Jlocriexona [4].

N3yuyanu nBa crmocoba mocaaku — rpeOHeBas W Tajkas Ha Tyouny 6 u 12 cMm.
UccnenoBanus mpoBoaniv Ha TomrHaMOype copta “Ckopocmenka’.

OO6mas nnomans aensakd — 10 Mm%, yuéthas — 6 M2, PacronoskeHue BapuaHTOB —
CUCTEMATHYECKOE.

ArpoTtexHuka, odmenpunsTas s HeuepHo3EMHOI 30HBI.

C ocenu moa KyIbTUBAIMIO BHOCHIU (hocOpHBIC W KaIHWHBIE YAOOpPEHHS B
no3e P74K374, a30THBIE — BECHOI MOJ] EPBYIO MEKIYPSIAHYIO 00paboTKy B 03¢ N2o1.
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[locamounble KIyOHM NpeABapUTENbHO MpocylinBanu, kanuOpoBanu. Ilocanky
OCYIIECTBIISUIM BPYYHYIO CBEKEBBIKONMAHHBIMU KIyOHs MU (pakiueit 20-80 T
17.09.2023 r. n 27.09.2024 r. no cxeme 70x40 cm.

Y6opky knyoneut npopoaunu — 24.09.2024 r. u 12.09.2025 .

ArpoxuMHYecKue MOKa3aTelau MaxOTHOIO CJOs TMOYBBI: CPEJHEE COJEp:KaHHE
rymyca no roaam — 2.1%, moasuxkuoro ¢ochopa — 380.3—423.5 mr/kr moussl,
MOABYYKHOTrO Kaimus — 212.0-273.0 MI/Kr noYBEL.

HccnenoBanusi MPOBOIMIM IO YCTAHOBICHHBIM METOAUKaM [4].

Pe3yabTaThl M 00cy:kaeHue. ['ycToTa BCXO/A0B MPH I1aJKOH Mocajake Oblia Ha
0.3 wT./M? BBIIIE, YeM TIpU IpebHeBol (Tabnuua 1). DTo 00bIACHAETCS MOBBIIEHHON
NoJIeBOM BcXokecTbto pactennii — Ha 8%. Ilpu mocagke Ha ryOuHy 6 cm
oTMeuaeTcss Ooyiee BBICOKas TOJIEBas BCXOXKECTh pacTeHud — Ha 3% u, Kak
CJIe/ICTBHE, IycToTa pacTenuii — Ha 0.1 mr./M2. OTpacTanue pacTeHui TONMMHAMOYpa
BECHOM B 3aBUCHUMOCTH OT M3Yy4a€MbIX arpoTEXHUYECKUX MPUEMOB TMOCAIKU
npoucxoauiao HeoguHakoBo. Ilpu rpeOHeBOM mocajke KOpHEBas CUCTEMa
TOMMHAMOYpa pacroiaraercs Ha BO3BBIIIEHHOCTU. 3a CUET YJIY4YIICHHOW a’paluu U
IPOrpeBaeMOCTH TOYBHl B BECEHHHWH MEpUOJ pacTEeHUsT TOMHMHAMOypa BCXOJIST
HECKOJIbKO OBbICTpee, 4YeM TMpu TJIaJKoM Tmocajke, HO 0Oojiee TMOJIBEPKEHBI
BbIMEP3aHUI0, 0COOCHHO, B 3UMbI C HEBBICOKMM CHEXHBIM MOKpoBoM. [TorTomy Gosee
BBICOKAsl TMEpe3rMMOBKa KIyOHeW NpH TJIAJIKOW TOCajKe, BEpOSITHO, OOyCIIOBIEHA
MEHBILIEN MOJIBEPKEHHOCTHIO CUJIBHBIM IE€pPEnagaM TEMIIEPATYP U BBIMEP3AHUIO.

2026; 2(133):29-38

Tabmuma 1 — 'ycroTra BCX010B H MoJieBasi BCX0KeCTh pacTeHuid, cpeaHee 2024, 2025 rr.

Table 1 — Germination density and field germination of plants, average 2024, 2025

['mybuna nocanku, cm (B) Cpemmee 1o A
6 12
Crnoco6
rycToTa noJieBasi | TycToTa | ToJieBas | TYCTOTa noJieBast
nocaaku (A)
BCXOJIOB, | BCXOXECTh | BCXOJIOB, | BCXOXEC | BCXOJIOB, | BCXOXKECTh,
IT./M? , % IIT./M? Th, % T, /M2 %
rpeOHeBast 2.3 61 2.1 57 2.2 59
rilagkas 2.6 68 2.5 66 2.5 67
Cpennee o B 24 64 2.3 61
1o dakropy A Fd.<Fos Fd.<Fos
HCPos r1. 5. no gaktopy B Fb.<Fos Fb.<Fos
1o (akrtopy A Fd.<Fos Fd.<Fos
HCPos . pas. no (aktopy B u B3aumopeiicteust A u B Fb.<Fos Fb.<Fos

IIpn onuHakoBOl BBIKMBAEMOCTH pacTeHUi 3a BereTtamuio — 96%, rycrora
pacTeHuii nepes yOOpKoii 3aKOHOMEPHO BbIIIE MPH I1aaKoi nocaake — Ha 0.3 mT./m?
(Tabn. 2). BepkuBaeMocTh pacTeHUi mpu Oosiee 3ariyOJeHHON Tocaake OoJbIne Ha

6%. D10 crmocoOcTBOBAIO (hOPMUPOBAaHHIO 00JIee BBICOKOM T'yCTOTHI PACTCHHH — Ha
0.1 mr./M2.
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[lonmkeHHast BBI)KMBAEMOCTb PACTEHHMI MpPHU HErIyOOKOH IMOcajke CBs3aHa C
0osiee BBICOKMM PHUCKOM MOJMEp3aHMs IJIa3KOB HA KOPHEBOM KIyOHE B MEpUOJ
NEPE3UMOBKH. DTO CYIIECTBEHHO CHUXKAET I00Ero00pa30BaHuE PACTEHUS, 3aMEIIET
€ro poCT U NPUBOAUT K OTMUPAHUIO.

Tabmunua 2 — I'ycToTa M BBIKHBA€MOCTh PACTeHU 32 BereTallMOHHBIN MepHo,
cpennee 2024, 2025 rr.

Table 2 — Plant density and survival rate during the growing season,
average 2024, 2025

I'mybuna nocanku, cm (B) Cpemmee 1o A
6 12
Crnioco0
rycToTa rycToTa TycTOTa | BBDKHUBa—
nocanku (A) . | BBDKHBa— . | BBDKHBa— .
pacteHuii, o, | pacTeHui, o, | pacTeHuii, | emMocTb,
) eMOCTb, % 5 eMOCTb, % 2
IT./M IT./M IT./M %
rpeOHeBas 2.1 93 2.1 99 2.1 96
ryIajiKast 2.3 93 2.4 99 2.4 96
Cpennee o B 2.2 93 2.3 99
1o pakropy A Fb.<Fos | Fd.<Fos
HCPos 1. 5. 1o daktopy B Fd.<Fos | Fd.<Fos
1o pakropy A Fd.<Fos | Fd.<Fos
HCPos 1. pa, 1o gaktopy B u B3aumoseiicteust A u B Fp.<Fos | Fd.<Fos

[Mpu rmagkoit mocagke ¢opMupyercst OOIbIIee YUCIO KIyOHEH B KycTe — Ha
1.2 mT., HO cpenHsAs Macca KIIyOHsI B CpPaBHEHHUH C MTOCAIKON B TpeOCHb HUXKE HA 8.6 T
(Tabm. 3).

Bbonee rimybOokass mocamka CIOCOOCTBOBajia HECYIIECTBEHHOMY POCTY YHCIIA
KIyOHEeH B KycTe — Ha 2.4 mT. U cpeaHer Macchl ogHoro KiayOHs — Ha 3.7 r. [lpwm
rpeOHEeBOI Tocaake mpuOaBka KiyOHeW cocrtaBmwia 1.0 mT./KycT, mpH TIagkod —
3.6 mT./KyCT.

Tabmuma 3 — Yucsio ki1yOHell B KycTe M HX cpeaHsisi Macca, cpeanee 2024, 2025 rr.

Table 3 — The number of tubers in the bush and their average weight, average 2024, 2025

['myouna nocanku, cm (B) Cpemmee 1o A
6 12
Crnioco0 YHCIIO
nocaki (A) Hmeno cpenHsis HHCIo cpenHss TyBHeii cpenHsis
KI1yOHEH B Macca KITyOHEH B Mmacca B KveTe macca
KyCTe, IIT. | KIYOHs, T | KycTe, IIT. | KIYOHS, T IET > | KIyOHS, T
rpebHeBas 11.0 44.9 12.0 55.1 11.5 50.0
raIkas 10.9 42.9 14.5 40.0 12.7 41.4
Cpennee no B 10.9 43.9 13.3 47.6
1o (akropy A F.<Fos | Fd.<Fos
HCPos 1. 5¢. no ¢akropy B Fd.<Fos | Fd.<Fos
no (aktopy A Fp.<Fos | Fd.<Fos
HCPos 4. pas. 1o akropy B u B3aumoneiicteus A u B Fp.<Fos | Fd.<Fos
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bonee BbicOKash MPOAYKTUBHOCTh KycTa Mpu rpedHEeBoil mocaake — Ha 102.8
o0ycioBIeHa MOBBIIIEHHOM CpeHel Maccoi 0HOTO KiyOHs — Ha 8.6 1 (Tabu. 4).

3a cyer OoJplIero yuciaa KIyOHEM B KycTe U HMX CpeJHEd Macchl
MPOJAYKTUBHOCTh KyCTa 3aKOHOMEPHO ObLTa BBIIIE MPH 3ariyO0JeHHON MOcaake — Ha
183.2 r. D10 HabmromaeTcsl Kak mpu rpedHeBoM mocagake — Ha 211.8 1, Tak u mpu
rinaakoil —Ha 154.6 r.

2026; 2(133):29-38

Tabnuma 4 — [IpoaAyKTHBHOCTH KYCTa, I', cpeaHee 2024, 2025 rr.

Table 4 — Bush productivity, g, cpeanee average 2024, 2025

Crioco6 nocajku (A) GF AyOMHA OCAKH, CM (BZ)LZ Cpennee o A
rpebHeBas 544.0 755.8 649.9
riragkas 469.8 624.4 547.1
Cpennee o B 506.9 690.1

1o pakropy A Fd.<Fos

HCPos 1. 2. no dakropy B F.<Fos

1o dakropy A Fd.<Fos

HCPos 1. pas, 1o gaxktopy B u B3aumoseiictBust A u B Fd.<Fos

[To wToraM IBYJICTHUX HCCIICIOBAHUH OTMEYCHA CPaBHHUTCIIBHO OJMHAKOBas
YpOXKaHOCTh KIIYyOHEH B 3aBHCHMOCTH OT crmoco0a mocagku — 15.7-16.2 1/ra. D10
00BSICHAETCS MOBBIIIEHHON MPOJYKTUBHOCTBIO KyCTa MPU TPATULIMOHHON TpeOHEeBOM
nocazike — Ha 102.8 T ¥ MOBBIIIIEHHOM I'YyCTOTOM pacTeHUM MPH TIIAJIKON MOcCagKe — Ha
0.3 wr./M2%

Bonee BeICOKas ypoxalHOCTb KIyOHEH NpH 3ariyOJIeHHOW TIocajke — Ha
1.2 7/ra copmupoBasack 3a cueT 0OoJjiee BBICOKOM MPOIYKTHUBHOCTH KyCTa — Ha
183.2 r u rycToThl pactenuii — 0.1 mrt./m?,

Tabmuma 5 — YpoxkaiiHocTh KJIyOHel, T/ra, cpeanee 2024, 2025 rr.

Table 5 — Tuber yield, t/ha, average 2024, 2025

Crnioco6 nocanku (A) 6Fny6HHa HTOCaRH, M (BZ)LZ Cpennee o A
rpeOHeBast 15.1 16.4 15.7
rilagkas 15.7 16.8 16.2
Cpennee o B 154 16.6

1o (akTopy A F.<Fos

HCPos ra. 3. 1o baxtopy B Fib.<Fos

1o dakropy A F.<Fos

HCPos 4. pas. 1o ¢akropy B u B3aumozeiicteust A u B Fd.<Fos

3akuarouenne. [loBplllieHHAs BBDKUBAEMOCTh pacTEHMM 3a Bereraruio (Ha 6%)
npu TiyowHe mocaakd 12 cM cmocoOcTBOBana (HOPMUPOBAHUIO TTOBBIIEHHON
rycToThl pacTenuii (Ha 0.1 mwt./mM?). Uncno kayOHel B KycTe U cpeHss Macca KITyOHs
HE 3aBUCENH OT crocoba mocaaku. OHU ObLTH HECYIECTBEHHO BBIIIE TIPH TOCAIKE HA
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riyouny 12 cm (Ha 2.4 wit. v Ha 3.7 1 o Macce). 9To obecneynBano 6oJiee BHICOKYIO
npubaBKy MO MPOIYKTUBHOCTH KycTa Ha 183.2 r. boyiee BbicOKasi MPOIYKTUBHOCTD
KycTa Mpu TpeOHEBOM TNoOcaJKe KOMIIEHCHpOBajach O00Jiee HU3KOM T'yCTOTOU
pacTeHuil mepes yOOpKOH, YTO (OPMHUPOBAIIO CPABHUTEIBHO OJAMHAKOBYIO
ypoKallHOCTh KJIyOHEH TMpu H3yyaeMbIX crnocobax mnocaakud. bonee Bblicokas
npubaBKa ypoKailHOCTH OTMEYEHa MpH Nocaake Ha riayouny 12 cm Ha 1.2 T/ra, yTo
Ha0JII0/1a7I0Ch KaK Mpu rpeOHeBoM mocajake — Ha 1.3 T/ra, Tak ¥ pu Tiiaakoit — Ha 1.1
T/Ta.
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Hay4yHnas crarbs

HEHOTUYECKAA AKTUBHOCTHb MHOI'OJIETHUX 3/IAKOBBIX TPAB
B COBMECTHBIX ITIOCEBAX B YCJIOBUAX UPKYTCKOH OBJIACTH

A.A. MaprembsiHOBA

Wpkyrckuil rocyaapcTBEHHBIN arpapHblil yHuBepcuTeT uMeHu A.A. ExxeBckoro, Monoodeochuli,
Hprymckuii pauon, Poccus

AHHoOTanusA. B craTtbe oOTpakeHbl pe3yabTaThl HCCIEIOBAHUNA LEHOTHYECKOM aKTUBHOCTH
MHOTOJIETHUX 3JIaKOBBIX pAaCTEHHWU KocTpena O0e30CTOro, KaHapeeYHHWKa TPOCTHUKOBHUIHOTO,
OBCSIHUIIBI JIYTOBOW, TBIpEHHHKA CHOUPCKOTO B COBMECTHBIX arpo(HTOIEHO3aX C KO3JISTHUKOM
BOCTOYHBIM TIPH PA3JIMYHBIX TEXHOJOTUSIX BO3JCNIBIBaHUSA. B COBMECTHBIX arpodurorieHo3ax
KO3JISITHUKA BOCTOYHOTO C KOCTPEIOM O€30CTHIM M KaHAPECYHWKOM TPOCTHUKOBHIHBIM B TIEPBBIC
JIBa ToJa XO3SHUCTBEHHOTO HWCIMOJB30BaHUs (opMupoBaHHe yposkas 3enéHod maccel Ha 60%
obecreunBalId 371aKOBBIE TPABBI, C TPETHETO 0 YETBEPTHIA — OOOOBBIN KOMIIOHEHT. B cOBMECTHBIX
MOCeBaxX KO3JISTHUKA BOCTOYHOTO C OBCSHMIICH JTYTOBOM M MBIPEHHUKOM CHOMPCKUM B MEPBBIN IO/
X035IMCTBEHHOTO MCIOJIb30BaHus ypoxkaid Ha 50 % oOecreunBai 3J1aKOBBIM KOMITIOHEHT, Jajiee CO
BTOPOTO I10 YETBEPTHI To/ibl — 6000BBIM KOMIIOHEHT. B cpeiHeM 3a 4eThIpe roja Xo3sHCTBEHHOTO
WCIIOJIb30BAHNSI COBMECTHBIX TPABOCTOEB MHOTOJIETHHUX 3JIAKOBBIX TPAB C KO3JIATHUKOM BOCTOYHBIM
OTMEYEHO, YTO J0Js 0000BOro KOMIIOHEHTa B ypo)Kae BO BCEX BapHaHTax OIbITa C KOCTPELOM
6e30cThIM cocTaBisieT B cpenHeM — 50% (ot 45 no 53.5%), kaHapeeuHUKOM TPOCTHUKOBUAHBIM —
55% (ot 48.4 no 58.7%), oBcsauueii ayrosoit — 60% (ot 54.8 1o 66.7%), nbIpeitHUKOM CHOUPCKUM
— 70% (ot 63.6 mo 74.1%). B cpemnem 3a ueThipe roja XO3SHCTBEHHOTO HCIIOJIBb30BAHUS
TPaBOCTOEB HAMOOJIBIIYI0 IIEHOTUYECKYIO AKTUBHOCTh OOOOBBIM KOMIIOHEHT B COBMECTHBIX
MOCeBaxX CO 3JIAKOBBIMHM TpaBaMH MPOSBISATI B arpoUTOLIEHO3aX C MBIPEHHUKOM CHUOUPCKUM M
OBCsiHUIIEH JTyroBoil. HAEKC IEHOTUYECKOW aKTUBHOCTH KO3JISTHMKA BOCTOYHOIO cocTaBisii 1.34
u 1.26 cooTBeTcTBEeHHO. MHIEKC IEHOTUYECKOM aKTUBHOCTH KOCTpela 0e30CTOro U KaHapeeyHHKa
TPOCTHUKOBUJIHOTO COCTABJISUI B CPEAHEM 32 YEThIPE T0Ja XO35AWCTBEHHOIO HCIIOIb30BAHUS
COBMECTHBIX TpaBocToeB cocTaBiisl 1.03 u 0.92 coorBeTcTBeHHO. B cpenmHem 3a yeThipe rojaa
XO3SIICTBEHHOTO  HCIOJB30BaHUSI COBMECTHBIE arpo(UTOIIEHO3bI KO3JIATHHKA BOCTOYHOTO C
KaHApeeuHUKOM TPOCTHUKOBHJIHBIM U KOCTPEIOM 0€30CThIM HauOOJbIIeld MPOAYKTUBHOCTHIO
obOnasany B BapHaHTaX OMNbITa C IIUPUHON MexAypsanuit 45 u 75 cm — B cpeanem 46 u 41 1/ra
3€JICHOM MacChl COOTBETCTBEHHO.

KiroueBble cjioBa: KocTpel 0e30CThIM, KaHAPEEUHUK TPOCTHUKOBUIHBIA, OBCSHMIIA JIYrOBas,
MBIPEHHUK CUOMPCKUIA, KO3TMSTHUK BOCTOYHBIN, COBMECTHBIEC arpO(PHUTOLEHO3BI.

Il.]'lﬂ HUTHPOBAHUSA: MapTeMLSIHOBa AA. HGHOTI/I‘-ICCKEU{ AKTUBHOCTb MHOT'OJICTHHUX 3JIaKOBBIX

TpaB B COBMECTHBIX MOcCeBax B ycioBHsX Mpkyrckoil obnactu. Hayuno—npakmuueckuii scypHan
“Becmuux UpI' CXA”. 2026;2 (133): 39-55. DOI: 10.51215/1999-3765-2026-133-39-55.
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Research article

CENOTIC ACTIVITY OF PERENNIAL GRASSES IN JOINT CROPS IN
IRKUTSK REGION

Anna A. Martemyanova

“Irkutsk State Agrarian University named after A.A. Ezhevsky, Molodezhny, Irkutsk district,
Irkutsk region, Russia

Abstract. The article presents the results of studies of the cenotic activity of perennial cereal plants
Bromopsis inermis holub, Phalaris arundinacea, Festuca pratensis, and Elymus sibiricus in joint
agrophytocenoses with Galega orientalis under various cultivation technologies. In the joint
agrophytocenoses of eastern goatgrass with Bromopsis inermis holub and Phalaris arundinacea, in
the first two years of economic use, cereal grasses provided 60% of the green mass yield, with the
third to fourth legume component. In the joint crops of Galega orientalis with Festuca pratensis and
Elymus sibiricus, the cereal component provided 50% of the harvest in the first year of economic
use, followed by the bean component from the second to the fourth years. On average, over four
years of economic use of combined stands of perennial grasses with Galega orientalis, it was noted
that the share of the legume component in the crop in all variants of the experiment with Bromopsis
inermis holub averages 50% (from 45 to 53.5%), Phalaris arundinacea — 55% (from 48.4 to 58.7%),
Festuca pratensis — 60% (from 54.8 to 66.7%), Elymus sibiricus — 70% (from 63.6 to 74.1%). On
average, over four years of economic use of herb stands, the bean component in joint crops with
grasses showed the greatest cenotic activity in agrophytocenoses with Elymus sibiricus and Festuca
pratensis. The Galega orientalis cenotic activity index was 1.34 and 1.26, respectively. The index of
cenotic activity of Bromopsis inermis holub and Phalaris arundinacea averaged 1.03 and 0.92,
respectively, over the four years of economic use of common herb stands. On average, over four
years of economic use, Galega orientalis joint agrophytocenoses with Phalaris arundinacea and
Bromopsis inermis holub had the highest productivity in experimental variants with row spacing of
45 and 75 cm, averaging 46 and 41 t/ha of green mass, respectively.

Keywords: Bromopsis inermis holub, Phalaris arundinacea, Festuca pratensis, Elymus sibiricus
Galega orientalis, joint agrophytocenoses.

For citation: Martemyanova A.A. Cenotic activity of perennial grasses in joint crops in Irkutsk

region. Scientific and practical journal ‘“Vestnik IrGSHA”. 2026;2 (133): 39-55. DOI:
10.51215/1999-3765-2026-133-39-55.

BBenenue. AkxTyanbHON MpoOIEMON TpPH KOHCTPYUPOBAHUH MHOTOJIETHHX
KOPMOBBIX arpo(uTorieHo30B B ycioBusx [Ipenbaiikanbs sBIseTCs MOAIEPKaHUE X
CIIOCOOHOCTH K MPOAYKTUBHOMY JTOJITOJIETHIO.

YpOBEHb YCTOMYMBOCTH KOMIIOHEHTOB B TPaBOCTOE  XapaKTEpU3YETCA
LEHOTUYECKOW aKTUBHOCTBIO pacTeHU. DUTOLIEHOTUYECKAsA aKTUBHOCTh PACTEHHUM —
BOKHBIH M OOBEKTUBHBIA KPUTEPUN MPOAYKTUBHOIO JOJTOJETUS TPaBOCTOS.
N3yueHne  LEHOTMYECKUX  OCOOCHHOCTEH  MHOTOJIETHUX  TpaB  SIBJISIETCA
TEOPETUUECKOM OCHOBOM COCTaByieHUs TpaBocMecel [9, 11, 12].

Ananutrdeckuii 0030p pa3BUTHA MPEACTABICHUA O IIEHOTUYECKONW aKTUBHOCTH
pacTeHuii, €€ PKOJOTUYECKON PO M Croco0ax OIEHKH B IKOCHCTEMaX IMOAPOOHO
npeactaBiieH B pabore ydyeHbix CaBuHoBa A.b. u Hukutuna 10.B. uz HHI'Y um.
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H.W. Jlo6aueBckoro [19].

@OyHIaMEHTaJIbHbIN BKJIaJ B METOJOJIOTHIO OLEHKH IIEHOTUYECKONW aKTHBHOCTH
pactenuit B ¢uronenozax BHec mnpodeccop PI'BOY BO Cwmonenckoit I'CXA
CunuupbiH H. B. OH BbIpa3ui (QUTOLIEHOTHYECKYIO aKTUBHOCTh PACTEHMS 4epe3
MHJIEKC, T.€. OTHOILLIEHUE JOJU y4acTHsl KOHKPETHOTO BUAA B CIOKHOM TPAaBOCTOE, B
%, K 10J1€ y4acTHsl CEMSIH B BBICESIHHOM TpaBocMecH, % [20].

N3yuennem ocoOeHHOCTEW (UTOIEHOTUYECKOW aKTUBHOCTU W YCTOMYMBOCTHU
KOMIIOHEHTOB B CMEILIAHHBIX TPaBOCTOAX B PA3JIMYHBIX MOYBEHHO—KIMMATHUYECKUX
ycnoBuax Poccum 3aHummarorcs ydensle u3 OI'bHY BHHMUM menmopupoBaHHBIX
3emens — H.H. MBanoBa, A.Jl. Kancamyun u np. [4, 7, 8, 9, 10], ®I'BHY ®HII
JIyosaeix kynbtyp — O.A.Tumomkun, O.FO. Tumomkuna [21, 22], ®T'BOY BO
[Mpumopckoro 'ATY — C.B. Munsanues, O.B. I1asnosa [16], ®['BHY TyBunckuii
HUNCX — ¢punmman COHIIA PAH — JI.T. Monrym [17].

[lenoTHueckasi akTUBHOCTh PACTEHUM, KaK (aKTOp MPOJYKTUBHOIO JOJTOJIETHUS
TPaBOCTOEB, OTpakeHa B paborax Oenmopycckux yueHbix u3 PYII Munckoit OCXOC
HAH benapycu — JLL.U. llodgmana [25], PYII Unuctutyra menuoparuu PHITL] HAH
benapycu no 3emnenenuto — A.JI. buprokosuya, P.T. [Tactymok [3].

B arpoknumarnueckux ycnoBusx UpkyTckoi 001acTu KOHKYPEHTOCTIOCOOHOCTD
U [IEHOTUYECKYI0 aKTUBHOCTh MHOTOJIETHUX PACTEHHM B CJIOKHBIX arpo3KocucTeMax,
IpU  Pa3IMYHBIX TEXHOJOTUSAX Bo3xaeibiBanus wusydatror E.III. Imutpuesa [5],
D.10. Pakonta [18], A.A. MaprembsnoBa [13, 14], A.A. Amaromsa [1, 2],
N.C. lllemerona [23, 24] u 1p.

Bompocsl cnienuduku GUTOIEHOTUYECKUX B3aUMOOTHOIIEHUH, ONTUMAaIbHBIX
COOTHOUIEHWH M YCTOMYMBOCTH KOMIIOHEHTOB B COBMECTHBIX ITOCEBAX MHOTOJIETHHX
37IAKOBBIX TpPaB C Y4YacCTHEM KO3JISATHHKA BOCTOYHOro B ycioBusix IlpenOaiikanbs
OCTAIOTCS MAJIOU3yUYECHHBIMH.

Ieab — OUEHUTHh LIEHOTMYECKYIO AaKTHUBHOCTh MHOTOJIETHHX 3JIaKOBBIX TPaB B
COBMECTHBIX IIOCEBaX C KO3JIATHHUKOM BOCTOYHBIM NPHU Pa3JIMYHBIX TEXHOJOTHUSAX
BO3/ICIIbIBAHUS.

3anaum.

— BBIIBUTH JOJIFO YYacTHsl KaXXIOr0 KOMIIOHEHTa COBMECTHOIO IIOCEBa B
dbopMuUpoBaHNY ypOKas;

— U3YYUTh BIMSHHE BUJOBOIO COCTaBa COBMECTHOI'O IOCEBA HA LIEHOTUYECKYIO
AKTUBHOCTH KOMIIOHEHTOB;

— ONpENEIUTh NPOAYKTUBHOCTH COBMECTHBIX ITIOCEBOB B 3aBUCHMOCTH OT
00TaHMYECKOT0 COCTaBa, BO3PAcTa U TEXHOJOTUI BO3/EIbIBAHUS.

Martepuan u Metroauka. lccinenoBaHuss NPOBOAWIMCH HA ONBITHOM IIOJIE
arpoHommueckoro (axynsrera ®I'bOY BO Hpkytckoro 'AY.

OO0BbEeKTOM  UCCIAEJOBAaHUW  SIBWIHCh  COBMECTHBIE  arpo(pUTOLEHO3bI
MHOTOJIETHMX 3JIAKOBBIX TPAB C KO3JIATHUKOM BOCTOYHBIM, C IIEPBOTO I10 MATHIN TOAbI
BEreTaluu, NpU Pa3IudYHbIX TEXHOJOTUSAX BO3/EIIBbIBAHHUS.

Hayunble wuccnenoBaHusi BBINOTHSUINCH B ABYX(AKTOPHOM IIOJIEBOM OIIBITE
(Tabnuua 1).
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Tadnuua 1 — CxeMa ONBITOB

Tablel — Scheme of experiments

Ne BapuanTa daktop A — ArpoduTtoneHo3bI ®Pakrop B — mmpuna MeXAypsani, cM
1 Koctpen 6e30c¢ThIi 15
2 (Bromopsis inermis Holub.) 30
3 + 45
4 KO3JIAITHUK BOCTOYHBIN 60
5 (Galega orientalis Lam.) 75
6 15
7 OBcsHuIa JyToBast 30
3 (Festuca pratensis Huds.) 45
9 KOSJ‘IHTHI/IK-;OCTOIIHBII\/'I 60
10 75
11 . 15
12 KaHapeeqHI_/n( TPOCTHUKOBUTHBIH 30
13 (Phalaris arundinacea L.) 45

+
14 KO3JIATHUK BOCTOYHBIN 60
15 75
16 . . 15
[bIpeiinuk cubupckuii
17 (Elimus sibiricus L.) 30
18 + ' 45
19 KO3JISITHUK BOCTOYHBIN 60
20 75

KoMIoHEeHThl COBMECTHBIX arpo(UTOIEHO30B BBICEBAIUCH C Pa3eibHBIM
pa3MEeNIEHUEM CEMSIH, YEPE3 PAIOK.

HopmMa BbiceBa ceMsiH MHOTOJIETHUX PAaCTEHUM, peKOMEHA0BaHHas B 30HE [15], B
COBMECTHBIX arpouTOIIEHO3aX YMEHBbIIEHHAs B JBa pa3a, B COOTHOIICHUHU
KOMITIOHEHTOB 50:50.

[loyBa ONBITHOTO  y4yacTKa CBETJO—cepas  JiecHasd.  XapaKTEepPUCTHKA
arpoIpon3BOJICTBEHHBIX CBOMCTB CBETJIIO—CEPBIX JIECHBIX ITOYB MO3BOJISIET CUUTATH UX
€CTECTBEHHOE IUIOAOPOAUE HU3KUM U HEYCTONYHMBBIM. DKCIEPUMEHTAJIbHBIE ITOCEBBI
pa3Menagnuch M0 YUCTOMY IMapy, 00paboTaHHOMY MO OOIIETPUHSATON TEXHOJIOTHU B
permoHe, Ha  HEyIOOpeHHOM  (QoHe. ATpPOTEeXHHKA  OIKCICPUMEHTAIBHBIX
arpoUTOIIEHO30B — OONICTPUHATAS JJi BO3JEIBIBAHUS MHOTOJETHHUX TpaB B
ycrnoBusx [Ipenbaiikanbs. B mepBbiit TO7 (QYHKIIMOHUPOBAHUS TIOCEBOB, B IIENSX
MPEJOTBPAILICHUSI OCEMEHEHHUSI COPHSKOB, B CEPEIMHE BEreTalud B MEPUOJ
MacCOBOT'O KOJIOUIEHUS — I[BETEHUSI COPHSAKOB MPOBOJMIIOCH MoOJAKamuBaHue. Bo
BTOPOM M MOCIENYIOLIUE TO/Abl XKU3HU MHOTOJIETHHE pPAacTeHUs OBICTPO PacTyT H
pazBuBatorcs. IIpomonka u o00paboTka MEXAYpSAAUNA MPOBOAWIACHE IO MEpe
HE0OXOoMMMOCTH.  BapuWaHTBI  ONBITOB  pa3MeNIAINCh  CHUCTEMAaTHYECKH, B
YeTBIPEXKPATHOI TOBTOPHOCTH. Pasmep nensHok 12 M2,

HccnenoBanusi conpoBOXKIATUCH yYeTaMU, HAOMIOJCHUSIMUA U U3MEPEHUSIMU B
COOTBETCTBUM C TpEOOBAaHUSAMHM METOJAUK TIOJIEBBIX ONBITOB, TMPUHSITHIX B
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KOpMoIpou3BoacTBe [6, 15].

JIns1 OLEHKM YCTOMYMBOCTH KOMIIOHEHTOB B TPAaBOCTOE OMPEACNISIA HHICKC
nenotuueckoit aktuBHOCTU (MIJA), Kak COOTHOIIIEHHUE TOM Y4acTHsl BUJA B YpOKae
B COBMECTHOM arpo¢uTOIEHO3€ K JI0JI€ TOr0 K€ BHUJIa B COBMECTHOM TPABOCTOE MPHU
nocese [20].

Yyer ypokas 3€JIeHOM MacChl COBMECTHBIX IIOCEBOB MPOBOAWIM B (azy
OyToHM3auuu 6000BOTO KOMIIOHEHTA.

Pe3yabTaThl M o0cyxaeHue. Pa3znuyHble BUILI PACTCHHM MPOSBISIOT B
COBMECTHBIX TPABOCTOSIX OINpPEACIEHHYI0 (UTOLEHOTUYECKYI0 AaKTUBHOCTh. ITO
00yCJIOBJICHO BHUJOBBIMHU U OHOJIOTUYECKMMHU OCOOCHHOCTSAMHU DPACTCHUH, a TaKKe
3aBUCUT OT YCJIOBUW MpOU3pacTaHHs, BO3pacTa TpaB, CIocoba TmoceBa W
UCIIOJIb30BaHMs TpaBocToeB [12, 14].

[IpumeneHue wuHAEKCAa I[IEHOTUYECKOW AKTHMBHOCTH TIO3BOJISET OIpPEAEIUTh
MOBEJICHNE OTJEIbHBIX BUJOB TPAB B COCTABE PA3IUYHBIX TUIIOB CESIHBIX TPABOCTOEB,
OXapaKTepu30BaTh KOHKYPEHTOCIOCOOHOCTh BHJIa HA TPOTSHKCHUH JIJIUTEIHLHOTO
nepuoaa GyHKIIMOHUPOBAHMS TTOCEBOB.

Boranndeckuii cocTaB U3y4aeMbIX COBMECTHBIX arpo(uTOIEHO30B U3MEHSJICS B
3aBUCUMOCTH OT BHJa KOMIIOHCHTOB, BO3pacTa TPABOCTOSA W TEXHOJIOTHYECKHUX
npueMoOB Bo3jeNbiBaHus (Tabn. 2). B coBMeCTHBIX arpoduToleHO3ax KO3JIATHHKA
BOCTOYHOTO C KOCTPEIOM O€30CThIM MO MEpE YBEJIUYEHUS MPOJOJDKUTEIBHOCTH
UCITOJIb30BAHUS TPABOCTOEB JIOJIS 371aKOBOTO KOMIIOHEHTA B YpPOKae CHHXKaJIAch ¢ 68
10 36% K 4eTBEPTOMY TOIy KH3HHU, a 0Jis1 6000BOr0 KOMIIOHEHTA YBEIMYHMBAIACH C
32 no 64%. Haubonwinas 10 B ypoxae Koctpera 6e30cToro Hadmoaanacs B 2 u 4
roJibl BEre€Taluu TpaBocToeB — 68 U 52% COOTBETCTBEHHO, KO3ISATHUKA BOCTOYHOTO B
TpeTUil U OATHIN Tonbl — 54 u 64% cOOTBETCTBEHHO. TEXHONOTMYECKUNA TpPHEM —
MIMpUHA MEXAYPSAIUNA OKa3blBaj BJIUSHUE HA JIOJEBOE Y4YacTUE€ KOMIIOHEHTOB B
ypoO’Kae TOJILKO B YETBEPTHIM roj Bereraiuu. B mupokopsaaHbsix nocesax 45, 60 cm
CHI)KAJIOCh JI0JIEBOE ydacThe KocTpena Oe3octoro Ha 15%, ywdactue 6000BOTO
KOMIIOHEHTa yBeauuuBajoch Ha 13.5% mo cpaBHEHHIO C psAIOBBIMU ToceBaMH. B
COBMECTHBIX arpo(UTOLIEHO3aX KO3JISATHUKA BOCTOYHOTO C KAaHAPECYHUKOM
TPOCTHUKOBHIHBIM CO BTOPOTO MO MATHIA TOAbl BEreTaldyd TPaBOCTOEB JOJIS
371aKOBOTO KOMIIOHEHTa B ypoxkae BapbupoBasna oT 41 mo 57%, a mons 6060Boro
KoMrnoHeHTa — OT 42 no 58%. HauOonbmias goiiss B ypokae KaHapeedHHKa
TPOCTHUKOBHUIHOTO HAOJIIO/Ialach B YETBEPTHIM T'oJl BEreTalliy TPaBOCTOeB — 57%,
KO3JISITHUKA BOCTOYHOT'O B TPETHH M MATHIN Tobl — 58%.

B mmmpokopsaHbIX MoceBax ¢ MIUPUHON Mexaypsaaui 45, 60 u 75 cMm Bo BTOpoi
M TATBIA  TOJAbl BEreTalid COBMECTHBIX arpo(UTOLIEHO30B KaHapeeYHHKa
TPOCTHUKOBHIHOTO C  KO3JIATHHUKOM BOCTOYHBIM  HaOIIOJanach  HeOoJblIas
TEHJICHLIUS YBEIUYEHUS JI0JIEBOTO YYaCTHs 3JJaKOBOTO KOMIIOHEHTA, B Cpe/lHEM Ha 13
1 11 % COOTBETCTBEHHO 0 CPABHEHUIO C PSJIOBBIMU [TOCEBAMMU.
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Tabnuia 2 — JloJieBoe y4acTHe MHOTOJIETHUX TPaB B ypo:kae, %

Table 2 — Share of perennial grasses in the harvest, %

[[lupuna MexaypsIaAui, CM
T'on ATpo(UTOIICHO3HI 15 30 15 60 75 cp
Kocrper 6e30cThIit 68.5 70.0 72.0 64.9 65.5 68.2
Ko3nsaTHIK BOCTOYHBIH 31.5 30.0 28.0 35.1 34.5 31.8
KanapeeuHuk TpOCTHUKOBUIHBIN 31.4 49.3 55.0 51.3 43.2 46.0
5 Ko31aTHIK BOCTOYHBIN 68.6 50.7 45.0 48.7 56.8 54.0
OBcsiHUIIA TyTOBas 57.3 59.7 48.7 46.7 53.4 53.2
Ko3naTHIK BOCTOYHBIH 42.7 40.3 51.3 53.3 46.6 46.8
[TeIpeitHUK cHOUPCKUIA 50.7 50.6 41.3 43.2 47.1 46.6
Ko3nsaTHIK BOCTOYHBIH 49.3 49.4 58.7 56.8 52.9 53.4
Koctper 6e30cThIit 42.9 56.8 51.6 36.6 41.7 45.9
Ko3aaTHHK BOCTOYHBIN 57.1 43.2 48.4 63.4 58.3 54.1
KanapeeyHUK TpOCTHUKOBHUIHBIH 48.1 39.6 42.6 39.0 39.5 41.8
3 Ko3naTHIK BOCTOYHBIH 51.9 60.4 57.4 61.0 60.5 58.2
OBcstHUTIA JTyTOBAs 31.7 34.0 30.4 27.6 37.0 32.1
Ko3naTHIK BOCTOYHBIH 68.3 66.0 69.6 72.4 63.0 67.9
[IbIpeiinuk cubupckuii 16.4 27.1 37.0 22.7 22.2 25.1
Ko3aaTHrK BOCTOYHBIN 83.6 72.9 63.0 77.3 77.8 74.9
Koctperr 6e30cThrit 60.7 58.0 44.3 46.6 - 52.4
Ko3aaTHrk BOCTOUHBIN 39.3 42.0 55.7 53.4 - 47.6
KanapeeuHuk TpoCTHUKOBHIHBIN 50.5 66.5 63.9 48.9 — 57.5
4 Ko3aaTHrK BOCTOUHBIN 49.5 33.5 36.1 51.1 — 42.6
OBcsiHUIIA JTyTOBAs 20.0 31.6 28.1 44,1 — 31.0
Ko3aaTHrK BOCTOUHBIN 80.0 68.4 71.9 55.9 — 69.1
[Te1peitnuk cuOupcKmin 7.0 25.0 19.4 26.6 — 19.5
Ko3naTHnk BOCTOUHBIN 93.0 75.0 80.6 73.4 — 80.5
Koctper 6e30cThrit 37.2 35.2 33.9 37.7 - 36.0
Ko3nsTHHK BOCTOYHBIH 62.8 64.8 66.1 62.3 - 64.0
KanapeeuyHuK TpOCTHUKOBHIHBIN 37.1 35.0 44.8 49.3 — 41.6
5 Ko3nsTHHK BOCTOYHBIN 62.9 65.0 55.2 50.7 - 58.5
OBcstHUIIA JTyTOBas 33.5 16.9 25.8 22.4 — 24.7
Ko3nsTHHK BOCTOYHBIN 66.5 83.1 74.2 77.6 - 75.4
[TpIpeitnuk cuOUpCKuin 29.7 31.6 47.8 49.2 — 39.6
Ko3maTHrK BOCTOYHBIH 70.3 68.4 52.2 50.8 - 60.4

B coBMmecTHBIX arpoduToleHO3aX KO3ISATHUKA BOCTOYHOTO C OBCSHUIICH
JYrOBOM CO BTOPOTO MO MATHIA TOJBl BEreTalid TPAaBOCTOEB JOJs 3JIaKOBOTO
KOMIIOHEHTa B ypokae CHIXanach ¢ 53 no 24% K TATOMY TONY JKM3HH, OIS
0000BOTr0 KOMIOHEHTA yBenu4nBanach ot 46 1o 75%. Haubonpiias momnst B ypoxkae
OBCSIHUIIBI JTyTOBOM HaOI0O/amachk BO BTOPOW TOJ BereTamuu TpaBocToeB — 53%,
KO3JIITHUKA BOCTOYHOTO B YETBEPTHIM U MATHINA rojbl — 75%.

[lupuHa MeXIypsanuii OokasbiBaja HEOOJBIIOE BIMSHHUE HAa JIOJICBOE yYacTHE
KOMIIOHEHTOB COBMECTHBIX TpPaBOCTOEB OBCSHHUIIBI JYrOBOM C KO3JISSTHUKOM
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BOCTOUHBIM BO BTOPOHM roj Bererauuu. B mUpOKOpsSAHBIX MoceBax HabI0/anach
TEHJICHIIMS CHYDXKEHUS JOJIEBOTO YYaCTHsl 3J1aKOBOrO KOMIOHEHTA B cpeaHeM Ha 10%
10 CPaBHEHHMIO C PSIIOBBIMU IIOCEBaMU.

AnanornyHasi cuTyalnus HaOdofanach B COBMECTHBIX arpo(UTOLEHO3aX
KO3JISITHUKA BOCTOYHOIO C TBIpEHHUKOM cUOMpCKUM. CO BTOPOro MO YETBEPTHIM
roJIbl BEreTallui TPABOCTOEB JI0JI 371aKOBOTO KOMIIOHEHTA B YpOKae CHUKajach ¢ 46
10 19%, nonst 6060Boro KOMNoOHeHTa yBeauuuBaiach ot 53 no 80%, k yeTBepTOMY
rojly >KU3HU. B maATHIM Tox Bereraliud COOTHOIIEHHE KOMIIOHEHTOB B YypoOKae
COCTaBIISJIO TMBIPEHHUK/KO3NATHUK — 39/60%. Haumbonpmas nons B ypoxkae
nbIpeiHUKa CUOMPCKOro HabJI01a1achk BO BTOPOM ToJl Bereraluuu TpaBoctoeB — 46%,
KO3JISITHUKA BOCTOYHOro B 4eTBepThId roj — 80%. B mmpoxopsanHbIX moceBax ¢
MIUPUHON MeXaypsiauit 45 u 60 cM COBMECTHBIX arpo(UTOIEHO30B MBIPEHHHUKA
CUOMPCKOTO C KO3ISITHUKOM BOCTOYHBIM BO BTOPOM TOJi Beretanuu HaodJroganach
HeOOMbIIas TEHJIEHUUs CHUKEHHS JI0JIEBOTO YYacTHsl 3JIaKOBOTO KOMIIOHEHTa, B
cpenHeM Ha 8%, B MATHIN O/l BEreTallMd YBETMYCHHUE JOJIEBOTO YUaCTHs MbIpeHHUKA
cubupckoro B cpegHeM Ha 18% 1o cpaBHEHUIO € PsIIOBBIMU MTOCEBAMU.

B 1ieoM, MOXXHO OTMETUTH, YTO B COBMECTHBIX arpo(UTOIIEHO3aX KO3JIATHHKA
BOCTOYHOT'O C KOCTPEIOM 0€30CThIM U KaHAPECUHUKOM TPOCTHUKOBHUIHBIM B IEPBHIC
JIBa TOJa XO3SWCTBEHHOI'O UCIOJIb30BaHUsl (OPMHUPOBAHUE YpOKas 3eJIEHON Macchl
Ha 60% obOecnieunBany 3J1aKOBBIE TPaBbI, C TPETHETO MO YETBEPTHIM — OOOOBBIN
KOMIIOHEHT. B COBMECTHBIX MOCeBaxX KO3JISTHUKA BOCTOUHOTO C OBCSHHIICH JTyroBOM
U TIBIPEHHUKOM CHOMPCKUM B TEPBBIA 0/l XO35UCTBEHHOT'O UCIIOIB30BaHUS YpOXKa
Ha 50 % oOecrneuynBa 371aKOBBIN KOMIIOHEHT, J1ajieé CO BTOPOTI'O MO YETBEPTHIN I'0JIbI
— 0000BBIN KOMITOHEHT.

B cpennem (pucynok 1) 3a deThlpe rojaa XO3SHCTBEHHOI'O HCIIOJIB30BAHUSA
COBMECTHBIX TPABOCTOEB MHOTOJIETHUX 3JIaKOBBIX TPaB C KO3JISATHUKOM BOCTOYHBIM
OTMEUEHO, 4TO J0Ji1 O0OOBOr0 KOMIIOHEHTA B YpO’Kae BO BCEX BapHaHTaX OIbITa C
KOCTpelioM ©0e30CcThiM cocTaBisieT B cpeagHeM — 50% (ot 45 nmo 53.5%),
KaHAPEEUHUKOM TPOCTHUKOBUIHBIM — 55% (0T 48.4 1o 58.7%), oBCAHUIIEH JIyTrOBOIA
— 60% (ot 54.8 10 66.7%), nipeitnukoM cubupckum — 70% (ot 63.6 1o 74.1%).

[TepeitHuk CUOMPCKUN B COBMECTHBIX arpouTOIeHO03ax C KO3JISITHUKOM
BOCTOYHBIM B TE€UECHHE YETHIPEX JIET XO35UCTBEHHOI'O HCIOJIb30BaHUs (CO BTOPOTO MO
MATHINA TOABI BErE€TAllMN) CHU3UJI CBOIO LIEHOTHUUYECKYIO aKTUBHOCTH Ha 15% k msiTtomy
rogy Beretanuu, ¢ 0.93 no 0.79. Haumenspmee 3nauenue WIIK mnwipeitHuka
CUOMPCKOTO B COBMECTHBIX IOCEBAaX C KO3JIATHUKOM BOCTOYHBIM HAOIIOAANIOCH B
geTBepThIi T0oJ Beretanuu — 0.39.

N3yudaemble BUABI MHOTOJIETHUX 3J1aKOBBIX TpaB B COBMECTHBIX IOCEBaX C
KO3JISITHUKOM ~ BOCTOYHBIM  XapaKTepU30BAIUCh  PA3IUYHONM  IEHOTHYECKOU
AKTHBHOCTBIO 110 BETETAIIMHU TaK | B 1Ie0M (Tabi. 3).

JloMuHHUpYyIOIee TMOJI0KEHHEe 0000BOro KOMIIOHEHTa HAOII0/1al0Ch TAaKXKe B
COBMECTHBIX IIOCEBAX C OBCSIHULIEH JIYTOBOM.
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Ko3naTHMK BOCTOYHBIA B COBMECTHBIX IIOCEBAX C OBCSHUIIEH JyrOBOM B
CpPEeIHEM 3a YEThIpE TrojJia XO35UCTBEHHOTO HMCIOIb30BaHUsI TpaBocTosi ObL1 Ha 0.59
€IMHUIILI IIEHOTUYECKU aKTUBHEE 3JIAKOBOTO KOMITOHEHTA.

Ta6J11/1ua 3- Hupexc HeHTqueCKOﬁ AKTHBHOCTH MHOTOJICTHUX TPaB B COBMECTHBLIX IIOCEBaAX

Table 3 — Index of centric activity of perennial grasses in joint crops

[IluprHa MEeKAYPSIAUN, CM
T'on ATpodUTOIICHO3HI 15 30 45 60 75 cp
Koctpern 6e30cThrit 1.37 1.40 1.44 1.30 1.31 1.36
Ko3nsaTHIK BOCTOYHBIH 0.63 0.60 0.56 0.70 0.69 0.64
KanapeeyHUK TPOCTHUKOBHUIHBIH 0.63 0.99 1.10 1.03 0.86 | 0.92
5 Ko3aaTHHK BOCTOYHBIN 1.37 1.01 0.90 0.97 1.14 1.08
OBcsiHUIIA JTyTOBAs 1.15 1.19 0.97 0.93 1.07 1.06
Ko3nsaTHIK BOCTOYHBIH 0.85 0.81 1.03 1.07 0.93 0.94
[TeIpeitHUK CHOUPCKUIA 1.01 1.01 0.83 0.86 0.94 | 0.93
Ko31aTHIK BOCTOYHBIH 0.99 0.99 1.17 1.14 1.06 1.07
Kocrpen 6e30cThIit 0.86 1.14 1.03 0.73 0.83 0.92
Ko3aaTHrK BOCTOYHBIN 1.14 0.86 0.97 1.27 1.17 1.08
KanapeeuHUK TPOCTHUKOBUTHBIN 0.96 0.79 0.85 0.78 0.79 0.83
3 Ko3aaTHrK BOCTOYHBIN 1.04 1.21 1.15 1.22 1.21 1.17
OBcsiHUIIA JTyTOBAs 0.63 0.68 0.61 0.55 0.74 0.64
Ko3naTHrk BOCTOUHEIN 1.37 1.32 1.39 1.45 1.26 1.36
[TeIpeitnuk cuOupckmii 0.33 0.54 0.74 0.45 0.44 0.50
Ko3maTHrK BOCTOUHBIN 1.67 1.46 1.26 1.55 1.56 1.50
Koctpern 6e30cThrit 1.21 1.16 0.89 0.93 - 1.05
Ko3maTHrk BOCTOUHBIN 0.79 0.84 1.11 1.07 — 0.95
KanapeeuyHuK TpOCTHUKOBHIHBIN 1.01 1.33 1.28 0.98 — 1.15
4 Ko3naTHrk BOCTOUHBIN 0.99 0.67 0.72 1.02 - 0.85
OBcsiHUIIA JTyTOBAs 0.40 0.63 0.56 0.88 - 0.62
Ko3naTHnk BOCTOUHBIN 1.60 1.37 1.44 1.12 - 1.38
[Ip1peitnuk cuOupcKmin 0.14 0.50 0.39 0.53 — 0.39
Ko3naTHrk BOCTOUHBIN 1.86 1.50 1.61 1.47 - 1.61
Koctper 6e30cThrii 0.74 0.70 0.68 0.75 — 0.72
Ko3maTHrK BOCTOYHBIN 1.26 1.30 1.32 1.25 - 1.28
KanapeeuyHuK TpOCTHUKOBHIHBIN 0.74 0.70 0.90 0.99 — 0.83
5 Ko3maTHrK BOCTOYHBIN 1.26 1.30 1.10 1.01 - 1.17
OBcsiHuna J1yroBas 0.67 0.34 0.52 0.45 — 0.50
Ko3maTHrK BOCTOYHBIN 1.33 1.66 1.48 1.55 - 151
[Tp1peitHuk cuOUpCKuin 0.59 0.63 0.96 0.98 — 0.79
Ko31sTHIK BOCTOYHBIH 1.41 1.37 1.04 1.02 - 1.21

BbIcOKOI KOHKYpEHTOCIIOCOOHOCTBIO B COBMECTHBIX IMOCEBaX C KO3JIATHUKOM
BOCTOYHBIM OO0JIaJlaj i KaHApEeUHUK TPOCTHUKOBUIHBI W KOCTpel O€30CThIi.
3/1aKkoBbl€ KOMIIOHEHThI B H3yYaeMbIX TPaBOCTOSIX YCTOWYMBO JOMHHUPOBAJIH,
MPOSIBIISITIM  BBICOKYIO  (PUTOIIEHOTHUYECKYIO  aKTUBHOCThb. CpenHuil  MHAEKC
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IIEHOTUYECKOM aKTUBHOCTU 3a 4YEThIpe TroJa XO3SMCTBEHHOrO HCIOIb30BaHUS
KaHapeeyHUKa TPOCTHUKOBUAHOTO cocTaisi — 0.92, koctpena 6e3octoro — 1.03.

JlomuHupytoliee nojoxxeHue 0000BOro KOMIIOHEHTa B COBMECTHBIX TMOCEBax C
KaHapEECYHUKOM TPOCTHUKOBHUIHBIM MPOSIBIISIIOCH BO BTOPOM, TPETUN U MATHIN TOJBI
Beretannu (cpenuuii MKI] ko3nsiTHMKa BOCTOYHOTO 3a JaHHBIE rofel — 1.14), c
KOCTpeloM 0€30CThIM BO BTOpOM W ueTBepThid roanl (cpeanuit MKI[ ko3znsaTHuKa
BOCTOYHOTI'O 3a JaHHbIe Toabl — 1.18).

N3yyeHne 1UEHOTMYECKOM AKTMBHOCTH B CPEJHEM 3a 4YETBIpE TIoJa
XO3SIUCTBEHHOTO  HMCIIOJIb30BaHUSI  TPABOCTOEB  IOKa3ajo, YTO HAWOOJBIIYIO
[IEHOTUYECKYI0 aKTHUBHOCTh OOOOBBIA KOMIIOHEHT B COBMECTHBIX IIOCEBaX CO
3JIaKOBBIMU TpaBaMu MPOSIBIISI B arpouUTOIEHO3aX C MBIPEHHUKOM CHOMPCKUM H
OBCSIHMIICH 7yroBoil. MHIEKC 1EHOTHYECKON aKTUBHOCTH KO3JISITHUKA BOCTOYHOTO
coctanisii 1.34 u 1.26 cooTBeTCTBEHHO (pHC. 2).

B mouBenHo—kiMMaTuyeckux ycioBusix [Ipemnbaiikanbs xkocTper] 6€30CThI U
KaHAPECUHUK TPOCTHUKOBUIHBIN 00Ja7al0T KOHKYPEHTHBIM MPEUMYIIIECTBOM TIO
JIOJITOJIETHEMY ~ YCTOWYMBOMY MPOAYIIMPOBAHWUIO B COBMECTHBIX IIOCE€BaX C
KO3JIATHUKOM BOCTOYHBIM. MHJEKC IIEHOTHYECKOM aKTMBHOCTH KOCTpera 0e30CToro
U KaHapeeYHWKa TPOCTHUKOBUIHOTO COCTABJISI B CPEIHEM 3a YEThIpe Trojaa
XO34MCTBEHHOI'O MCIIOJIB30BaHUSI COBMECTHBIX TpaBocTtoeB — 1.03 u 0.92
COOTBETCTBEHHO.

Ocobennoctu (popMupOBaHUs TPABOCTOEB PA3IMYHBIMU BUJAMU 3JIAKOBBIX TPaB
OKa3bIBaJM BIUSHHUE HA YPOKAMHOCTH COBMECTHBIX arpoUTOIIEHO30B KO3JISTHHKA
BOCTOYHOTO0. [IpOayKTUBHOCTh COBMECTHBIX TPABOCTOEB M3MEHsIACh MO rOJaM W B
3HAUYMTENIbHOW CTENIEHU 3aBUCENA OT [IEHOTUYECKONW aKTUBHOCTH KOMIIOHEHTOB.

3a nepuoj UCCIIEIOBAHUI CPABHUTENbHAS OLIEHKA MPOJAYKTUBHOCTH U3Y4aeMbIX
COBMECTHBIX arpo(PUTOLIEHO30B 3JAKOBBIX TpaB C KO3JMSATHUKOM BOCTOYHBIM
MOKa3aJlu NPEUMYIIECTBO MO YPOKAWHOCTH 3€JIEHOM MacChl TPAaBOCTOEB, CO3JaHHBIX
Ha OCHOBE KocTpena 0e30CTOro, KaHapeeYHHKa TPOCTHUKOBUIHOTO M OBCSHUIIBI
nyroBoii (tabmn. 4). B cpemneM 3a 4YeThIpe Tojia XO3SMCTBEHHOI'O HCIOJIb30BAHUS
COBMECTHBIE  arpo(PUTOLIEHO3bl  KO3JIATHUKA BOCTOYHOTO C KaHAPECYHUKOM
TPOCTHUKOBUIHBIM W  KOCTpPEIOM 0€30CThIM HAuOOJBIIEH TPOIYKTUBHOCTHIO
oOJnajayii B BApUAHTaX OMbITA C MUPUHON Mexaypsianii 45 u 75 cM — B cpeqHeM 46 u
41 1/Tra 3emeHO MacChl COOTBETCTBEHHO. ATPOPUTOIICHO3BI KO3MSATHUKA BOCTOUHOTO
C OBCSIHUIICH IJyrOBOM W TBIPEHHUKOM CHOMPCKUM OOECIeYnBaId TMOJyYeHUE B
cpennem 45 u 30 1/ra 3eMeH0I MacChl COOTBETCTBEHHO MPH MIUPOKOPSIHBIX MTOCEBAX.

B coBmecTHBIX mMOCEBax KO3MSITHHKA BOCTOYHOTO C KOCTPEIIOM O€30CTHIM,
KaHAPEEYHUKOM TPOCTHUKOBHUIHBIM W TBIPEHHUKOM CHOUPCKUM HAMOOIBIIHNN cOOp
CyXOT0 BEIIeCTBa COCTABIISUT 32 TOJABI XO3SUCTBEHHOTO Hcronb3oBanus 11.0 1/ra, ¢

OBCSTHUIIEH JIYTOBOW — 7.5 T/Ta B MIMPOKOPSTHBIX IMOCEBAX C IMIUPUHON MEXKITypSIAN
45,60 u 75 cm.
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Ta6Jmua 4 — HpO}IyKTI/IBHOCTb COBMECTHBIX al"pO(bI/ITOIIeH()CSOB KO3JIATHHKA BOCTOYHOI'O CO
3JJaKOBbBIMHU TPpaBaMi, T/Ta (cpe):[Hee 3a YE€TBIpE roaa XO0351liCTBEHHOT' 0 HCHOJILCSOBQHI/IH)

Table 4 — Productivity of Galega orientalis in joint agrophytocenoses with grasses, t/ha
(average over four years of economic use)

3eneHas macca \ Cyxoe Bel1ecTBo
ArpoduroneHoss =
(daxtop A) lupuna mexaypsamid, cM (dhaktop B)
P 15 | 30 | 45 | 60 | 75| 15| 30 | 45 | 60 | 75*

Kocrpen 6e30cThiii +
Ko3naTHuK BOCTOYHBIN

21.3|273|404|359|416(51|65| 9.8 | 88 | 10.6

KanapeeuyHuk TpOCTHUKOBHIHBIN +
Ko3naTHuK BOCTOYHBIN

18.6 | 27.5|43.7|40.3|49.2|4.7|7.0|11.1|10.2| 124

OgBcsHuLa 1yrosas +
Ko3naTHuK BOCTOYHBIN

22313351427 /1391|411|34(48|79 | 71| 74

[Ibipeiinuk cubupckuii +
Ko3naTHUK BOCTOYHBIN

139|192 |31.7]283|29.7|6.3|88|11.6|11.0|104

HCPgsA, 1/ra =1.22 HCPgsA, 1/1a=0.32

HCPos HCPosB, 1/ra = 1.01 HCPosB, 1/ra=0.28

* average over two years of economic use

3akiouenne. M3yueHue IEHOTHUYECKOW AaKTUBHOCTH MHOTOJICTHHUX TpaB B
ycioBusax [lpenbaiikanbs mokaszano, 4TO HaWOOJBINYH IEHOTHUYECKYH) aKTUBHOCTH
KO3JIATHUK B COBMECTHBIX II0CEBaX CO 3JaKOBBIMH TpaBaMH TIPOSBIISLT B
arpo(UTOLIEHO3aX C TBIPCHHUKOM CHOMPCKUM M OBCSHUIICH JyroBoi. Mupaekc
IICHOTUYECKON aKTHUBHOCTH KOBJISATHHKA BOCTOYHOro coctaBisin 1.34 u 1.26
cooTBeTCTBeHHO. KocTpelr 0e30CThlii U KaHAPEEYHUK TPOCTHUKOBHIHBIM 0O0JagaroT
KOHKYPEHTHBIM ITPEUMYIIIECTBOM TI0 JOJTOJIETHEMY YCTOMUYUBOMY TIPOJYITUPOBAHUIO
B COBMECTHBIX II0CE€BAaX C KO3JISTHHKOM BOCTOYHBIM. WMHIEKC II€HOTHYECKOM
AKTUBHOCTH KOCTpeIlla 0€30CTOr0 M KaHApEeeUYHHWKA TPOCTHUKOBHUIHOTO COCTAaBIISII B
CpEeIHEM 3a YeThIPE T0JIa XO35UCTBEHHOTO UCIIOIB30BaHUS COBMECTHBIX TPABOCTOCB —
1.03 u 0.92 coorBercTBeHHO. [IpyM CcO3gaHWM COBMECTHBIX TIOCEBOB HEOOXOJIMMO
BKJIFOYaTh B COCTAaB KOHKYPEHTOCIIOCOOHBIC pacTeHus, ¢ Oojiee BBICOKHM U
CTaOWJIbHBIM y4acTHeM B (DOPMUPOBAHUH YPOKas.
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Hay4yHnas crarbs

BJIMSTHUE CPOKOB ITIOCEBA TOPUYMIIBI BEJIOM (SINAPIS ALBA L.) HA
CEMEHHYIO IPOJAYKTUBHOCTbH B YCJOBUSAX JECOCTEITHOM
30HBI IPEJBAMKAJIbBSA

P.A. Caruposa, C.B. lllanenkoBa

Wpkyrckuil rocyaapcTBEHHBIN arpapHblil yHuBepcUTeT MeHU A.A. ExxeBckoro, n. Monoodeoicnuli,
Upxymckuii paiion, Upkymckas obnacms, Poccus

AHHOTanus. B cTaThe mpeAcTaBieHBl PE3YNbTAThl M3YyYEHUS BIIUSHUS CPOKOB TMOCEBA TOPUHIIHI
oenoii (Sinapis alba L.) Ha ceMeHHYIO NPOIYKTHBHOCTH B YCIOBHUSAX JIECOCTEIHON 30HBI
[Ipenbaiixanbs. UccnenoBanus nposomuinck B 2019-2021 rr., Ha ombiTHOM noje Wpkyrckoro
I'AY. B kauecTBe 00BEKTa UCCIEIOBAHUS UCIOJIB30BAIH ropuunily 0enyro copra “Pamyra”. Cxema
OTIbITa BKJIIOUAJIa YEThIpE BapuaHTa cpoka nocesa: 1—it — 10 mas, 2—it — 20 mas, 3—it — 30 mas, 4-ii
— 10 urons. UccnenoBanne GMOMETPHUYECKUX IMOKa3aTeael CEeMEHHON MPOJYKTUBHOCTH TOPYHMIIBI
0enoif B 3aBHCUMOCTH OT CPOKOB TOCEBa IMOKa3aj, YTO MPU MOCEBE B BECEHHUU Cpok — 10 mas,
OTMEUAIUCh HauOoJiee pa3BUTHIE, HO MEHEE BBICOKME PpACTEHHS: CpEeIHssl Macca pacTeHHUS
cocraBuia 8.3 1, cpenHss BbicoTa pacteHuss — 84.0 ¢cM, cpeliHsIsl BbICOTA MPUKPEIUICHUSI HUKHETO
nobera — 40.9 cMm., pa3zMep CTpydka COCTaBUI — 3.2 CM, HACYUTHIBAIOCH HauOOJIbIIIee KOJITUIECTBO
CTPY4KOB — 55.3 MT. U 4YKMCIO CeMsH B HHUX MO 6.0 mT. B CpeaHEM, a TAKXKE MaKCUMaJlbHas
MPOJIYKTUBHOCTh OTAEIBHOTO pacTeHus — 1.66 r. B BapuaHTe ke JIETHEro cpoka MoceBa rOPUMIIbI
oemoit — 10 wroHs, TPOM30IIIO CHI)KEHHE BCEX HMCCIEMYyeMBIX MOKasarenield. B cpemHem 3a rojbl
UCCIIeIOBaHUI BapUaHT BECEHHETo cpoka noceBa — 10 masi, obecrieynBaeT CTaOMIbHYIO €KETOHYI0
OMOJIOTHYECKYIO YPOKAHHOCTh TOPYHIIBI Oenoit — 2.68 1/ra u dakTuueckyro ypoxkaitHocth — 2.01
T/ra cooTBeTcTBeHHO. Camble HH3KHME JaHHbIE MO YPOKAMHOCTH 3a BCE TOJbl HMCCIEIOBAHUN
MOJIy4€HBI TIPU JIETHEM CpOKe moceBa ropuuibl 6enoit — 10 uroHs: GHoJorHYeckas ypoxKaiHOCTb
cHU3WIACh Ha 2,15 1/ra, a pakTHveckas ypokaiHOCTh — Ha 1.61 T/ra, B CpaBHEHHH C TIOKA3aTEISIMH
BECEHHeETo cpoka nocea — 10 mast, coctaBuB Bcero 0.53 u 0.40 1/ra.

KuloueBble cjioBa: ropuuna 0enas, CpoK moceBa, OMOMOP(OIOTHUYECKHE MOKA3aTENH, dIEMEHTHI
CTPYKTYpPbI, CEMEHHAsi IPOYKTUBHOCTb, YPOKAMHOCTb.

s uurupoBanusi: Carupoa P.A., [llanenkoBa C.B. BiausHue cpokoB moceBa ropyuiibl 6enoit

(Sinapis alba L.) Ha cemeHHYIO MPOIYKTHBHOCTh B YCIOBHUSX JIECOCTCIHOW 30HBI [Ipendaiikaibsi.
Hayuno—npaxmuueckuii scypnan “Becmuux UpI'CXA”. 2026;2 (133): 56-66. DOI: 10.51215/1999—
3765-2026-133-56-66.
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Research article

EFFECT OF THE SOWING TIME OF WHITE MUSTARD
(SINAPIS ALBA L.) ON SEED PRODUCTIVITY IN THE FOREST-STEPPE
ZONE OF THE BAIKAL REGION

Rosa A. Sagirova, Svetlana V. Shapenkova

Irkutsk State Agrarian University named after A.A. Ezhevsky, Molodezhny, Irkutsk district, Irkutsk
region, Russia

Abstract. The article presents the results of a study on the influence of sowing dates of white
mustard (Sinapis alba L.) on seed productivity in the forest—steppe zone of the Trans—Baikal region.
The studies were conducted in 2019-2021 on the experimental field of the Irkutsk State Agrarian
University. White mustard of the “Raduga” variety was used as the object of study. The
experimental design included four sowing dates: 1st — May 10, 2nd — May 20, 3rd — May 30, 4th —
June 10. The study of biometric indicators of seed productivity of white mustard depending on the
sowing date showed that when sowing in the spring — May 10, the most developed, but shorter
plants were noted: the average plant weight was 8.3 g, the average plant height was 84.0 cm, the
average height of the lower shoot attachment was 40.9 cm, the pod size was 3.2 cm, there was the
largest number of pods — 55.3 pcs. and the number of seeds in them was 6.0 pcs. on average, as well
as the maximum productivity of an individual plant — 1.66 g. In the variant of the summer sowing
date of white mustard — June 10, there was a decrease in all the studied parameters. On average,
over the years of the study, the variant of the spring sowing date — May 10, provides a stable annual
biological yield of white mustard — 2.68 t/ha and the actual yield — 2.01 t/ha, respectively. The
lowest yield data for all the years of the study were obtained with the summer sowing date of white
mustard — June 10: the biological yield decreased by 2.15 t/ha, and the actual yield — by 1.61 t/ha,
compared with the indicators of the spring sowing date — May 10, amounting to only 0.53 and 0.40
t/ha.

Keywords: white mustard, sowing period, biomorphological indicators, structural elements, seed
productivity, yield.

For citation: Sagirova R.A., Shapenkova S.V. Effect of the sowing time of white mustard (Sinapis
alba L.) on seed productivity in the forest—steppe zone of the Baikal region. Scientific and practical
Jjournal “Vestnik IrGSHA”. 2026; 2 (133): 56-66. DOI: 10.51215/1999-3765-2026-133-56-66.

Beenenne. Cpenu G0NbIIOro pasHOOOpas3ws IOJIEBBIX CEIbCKOXO3SHCTBEHHBIX
KYJIbTYp HOpeAcTaBUTEeNerd ceMmencTBa KarmycTHble, TOMHUMO HIMPOKO M3BECTHOW B
HACTOSIIIIEEe BpEeMs KyJIbTYPBI — parica, CIeAyeT BbIICIUTh MEPCIECKTUBHYIO TOPYHILY
0eIyro, IMEIOIYI0 OOJBIION MOTEHITMAN ISl UCIIOJIB30BAHUS B arpOIPOMBIIIUICHHOM
KOMIUIEKce Hamiel ctpansl U MpkyTtckoit obmactu [6, 7, 12, 13]. lN'opuuna Genas
00ecIreunBaeT BBICOKYIO CTAaOWIBHYIO €XErOJHYI0 CEMEHHYIO MPOIYKTUBHOCTH JI0
2.0 1/ra cemsiH u Oomnee, GopMuUPysT OOIBIIYIO YPOKANHOCTh HAA3EMHONW MAacChl J10
25.0-30.0 T/ra, KOTOpPYIO MOJKHO WCTOJB30BaTh KaK Ha KOPMOBBIC IICJH JJIS
’KUBOTHOBO/ICTBA, TaK U ISl CHICPATHHBIX IICIICH.

Onnako B Hacrosimiee Bpemsi ropuuna Oemas B [IpenOaiikambe He
BO3JICTIBIBACTCS, MOCKOJIBKY B TEXHOJOTHH €€ BO3JICIBIBAHHS B YCJIOBHSX PE3KO
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KOHTUHEHTAJIbHOTO KJIMMAaTa HaIIero peruoHa He pa3padOTaHbl OCHOBHBIE 3J1€MEHTHI
TEXHOJIOTHU €€ BOo3AenbiBaHus [11], a UMEHHO HE ONpe/IeNIeHbl ONTUMAJIbHBIE CPOKHU
nocesa, 00eCIeynBaroIMe MOJIYyYeHHE BBICOKON YPOXKATHOCTH CEMSIH.

B cBsi3u c BhIIENpUBEEHHBIM, U3YY€HUE CPOKOB IOCEBA TOpUHUIlbl OEol B
ycnoBusix [IpenOaiikanbs sIBAsIETCS aKTyaIbHBIM.

Ha naHHBIE MOMEHT Cpelil YYEHBIX HET €JUHOTO MHEHHUSI OTHOCUTENIBHO TOTO, B
KaKue CpOKM CJeAyeT BbiceBaTh ropuuiy Oenyro. B peruonax Poccuiickoi
denepanuu peEKOMEHAYIOTCS Pa3IMUHbIE CPOKH MOCEBA, BKJIIOYAs PAHHUM, CPEIHUN
WIM Jaxe IMO3JHUN JIETHUA. OTH PEKOMEHJAllMK CBS3aHbl C Pa3HOOOpa3HBIMU
KJIMMaTUYECKUMU YCIOBUSIMU 30H CTPAHBI.

Opnnako OONBIIMHCTBO aBTOPOB BBIJIEISAIOT PAaHHUN CPOK MOCEBA, TaK, COTIACHO
naHHBIM uccienoBanui aBTopa H.M. BenkoBoit, B OpioBckoil 00J1acTu Npu paHHEM
CpOKe TI0CeBa CpeiHsIsl ypoxKaiHOCTh Kojiebsercs B npeaenax ot 0.60 mo 1.57 1/ra [2].

B Uysamickoil PecnyOnuke, B McclieIOBaHUAX, MOJYYeHHbIMU y4yeHbIMH B.JI.
JumvutpueBbiM U A.I'.JIOKKHUHBIM, YCTAaHOBJIEHO, YTO PAHHUI CPOK MOCEBAa TOPYHUIIBI
Oesioit criocobeH o0ecreynTh YpoKalHOCTh ceMsiH Ha ypoBHe 1.3 T/ra. Torma kak
0oJee Mo3JHME CPOKH MOCEBA MPUBOJAT K 3HAUUTEILHOMY CHUKEHHUIO YPOKAWHOCTH
1o 0.63 1/ra [5].

ITo manHbIM uccienoBanuii, nposefeHHbIX ydeHbiMU OHI[ BUK umenu B.P.
BunpsimMca, B yCIOBMSX JIECOCTENHOW 30HBI €Bpomeurckor wyactu Poccun,
NOJTBEPKAACTCSI, UYTO paHHUA CpPOK TMoceBa oOOecleuynBaeT MaKCUMaJIbHYIO
YpOXKaHOCTh CEeMsSH Topumilel Oemoii — ot 1.94 nmo 2.53 T/ra, a cmemieHue
BPEMEHHOTO MHTEpBajia B CTOPOHY Oojiee TO3AHEro Cpoka IOceBa MPUBOIUT K
CHIDKCHHIO YPOXKalHOCTH BILIOTH 70 50% [3, 8].

Uccnenosanust, npoenennsie T.51. Ilpaxosoit [10], B ycrmoBusix necocrenu
Cpennero IloBOJKbsS, MOKa3bIBalOT, UYTO HMEHHO IpPHU PAaHHUX CPOKax IIOCEBa
YpOXKaHOCTh TOPYMIEI Oeoil MoxeT mocturath Oonee 2.0 T/ra, yto Ha 15-25%
BBIIIIE, YEM IIPU MO3JHUX CPOKAX MOCEBA.

Heab — u3yunTh BAMSHUE CPOKOB TOCEBA TOPYMIIBI O€JIOW HAa CEMEHHYIO
IPOJIYKTUBHOCTB B YCJIOBHUAX JIECOCTEITHOM 30HHI [Ipenbaiikanbs.

Martepuansl U Metroabl. VccnenoBanusa mnposogwiu B 2019-2021 rr. nHa
onbiTHOM noJie Mpkytckoro I'AY. OneiTHOe nonie Upkyrckoro I'AY nHaxonutcs Ha
Tepputopun 1. Monoaexusiid, UpkyTckoro paiiona, UpkyTckoi obmactu, KOTOpoe
OTHECEHO K JecoctenmHoi 30He [Ipenbaiikanbsi u  XapaKTepu3yeTcs Ppe3KO
KOHTUHEHTAIbHBIM KiIHMMaToM. CyMMa TMOJOKHUTEIbHBIX TEMIEpAaTyp BO3AYyXa
coctaBnseT B cpeaHem 1500—-1700°C, mpoaomKUTENbHOCTh 0€3MOPO3HOTO MEPHOIa
coctaBnseT okosno 94 nmueir. CpemgHeromoBasi cyMMa aTMOC(HEPHBIX OCaTKOB 3a TOT
kojebneTcs B npeaenax ot 320 no 340 mm, a B netHuit mepuon ot 220 10 260 mMm [1].

[loyBa oOmBITHOrO MOJISI — cepasl JecHas cO CIaO0OKUCION peakuueill cpensbl,
TSKEJIOCYTJIMHUCTOTO COCTaBa, COAEpKaHue rymyca cocrabisger 3—4%, coaepxaHue
OOMEHHOTO KanbllMsg W MarHus BBICOKOE. METEOpOJIOrHYecKue  YCIOBUS
BETETALlMOHHBIX TMEPUOAOB B TOAbl MPOBEACHUS HWCCIEAOBAHUM 110 JTaAHHBIM
meteonocta c¢. IIuBoBapuxa Hpxkyrckoro paitona ®I'BHY HUpkyrcknit HUNCX

58



Caeuposa P.A., Llanenxosa C.B. Brusnue cpoxog nocesa copuuybi...
. . Hayuno-npakTudeckuii sxkypHaia “Becrnux UpI'CXA”
2026; 2(133):56-66 o . . .
(139) Scientific and practical journal “Vestnik rGSHA”

XapaKTEPU30BAINCH 3HAYUTEIBHOW KOHTPACTHOCTBIO KakK M0 TEMIIEPATYPHOMY
peXHUMY, TaK ¥ MO YPOBHIO BJIAaroo0ecne4eHHOCTU. B mepuos Bererauuu ropuuilbl
0eJloll cCpelHECYTOYHbIE TEMIIEPATyphl BO3/1yXa BO BCE T'ObI HCCIEAOBAaHUI ObLIN B
cpenieM Ha 1.6-3.5°C BbImIE CpPEeIHEMHOTOJETHUX 3HaueHUW. Pacrnpenenenue
0CaJIKoB ObUIO HepaBHOMEPHBbIM. KoIuMyecTBO BBIMABIIMX OCAJKOB 3a BEreTAIUIO
coctaBuiio 294.3-378.2 mMm. Hanbonee 3acynumBbiM xapakrepusoBaiica 2019 ron B
CPaBHEHHH C MOCIEAYIOIIUMH I'OJaMU UCCIIETOBAHMI.

[IpoBenenue wuccaenOBaHUM BBINOJHAJIOCH B COOTBETCTBUM C METOAUMKOU
MIPOBEICHUS MOJIEBBIX arpPOTEXHUYECKUX OMBITOB C MACIIMYHBIMU KyJIbTypamu [9].

OO0BEeKTOM HCCIIEIOBaHUS SIBIIsNIach ropuuia Oemas, copta “‘Pagyra”.
N3yyaemblli cOpT BKIOYEH B ['OCyIapCTBEHHBIM PEECTP  CEIEKIMOHHBIX
JOCTHKEHHUM, IOIYIIEHHBIX K MCIIOJIb30BAHUIO B Pa3HbIX peruoHax Poccuiickou
Oenepanuu [4]. CxeMa MoneBoro omnbiTa BKIKOYala B ceOsl UeThIpe BapuaHTa CpoKa
nmocea: 1-it — 10 mas, 2-it — 20 mas, 3—i1 — 30 mas, 4-i1 — 10 urons. Iloces
MPOBOJMIIM PSIZIOBBIM CIIOCOOOM, HOpMa BbICEBa — 2 MJIH. BCXOXKMX CeMsH Ha 1 ra.
[Inomans aensHKE 25 M, IIOBTOPHOCTh OIBITA YETHIPEXKpPATHAS, pPa3MELICHUE
JEJSTHOK cUcTeMaTHuecKkoe (PUCYHOK 1).

2,
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»
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-
-
»
»
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»
-
-
-
»
»
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Prucynok 1 — OnbIThI 10 H3YYEHHIO 3JICMEHTOB TEXHOJIOTHH BO3/1eJIbIBAHUA IOPYHIbI 0€JI0i B
yCI0BHSAX JiecocTenHoi 30Hb1 Ipendaiikanbsa Ha onbiTHOM nose Mpkyrckoro I'AY (m.
Mouiopexnblii, Upkyrckuii paiton, Upkyrckas o0sacrts), 2020 r.

Figure 1 — Experiments on the study of technology elements during white mustard cultivation
in the conditions of the forest—steppe zone of the Pre—Baikal region at the experimental field
of Irkutsk State Agrarian University (Molodezhny settlement, Irkutsk district, Irkutsk
region), 2020.
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[IpenmecTBeHHUK — KapTo(enb. ATpOTEXHUYECKHE MEPONPUATUS IO
IIOATOTOBKE IOYBBI, IIPOBEACHUIO IIOCEBA W BBIIOJIHEHUIO YXOJOB BBINOJHEHBI B
COOTBETCTBHHM C PEKOMEHIALMSIMH, NMPUHATBIMHA Ul YCIOBUM JIECOCTEITHOM 30HBI
[IpenOaiikainbs.

Pe3yabTathl U o0cy:xaeHue. CeMmMeHHass MPONYKTUBHOCTh TOPYMIIBI O€Joif
3aBUCUT OT TaKUX IOKA3aTeJel, KaK Macca pacTeHMs, BBICOTA PACTEHUs, KOJIUYECTBA
OOKOBBIX TOOETrOB MEPBOTO W BTOPOrO MOPSAKOB, JJIMHA CTPydYKa, KOJIMYECTBO
CTPYYKOB, KOJMYECTBO CEMSH B CTPYUYKE, MAcCa CEMSIH, MOIYYaEMbIX C OTAEIBHOTO
pacTeHus.

[IpoBeneHHbIl aHANM3 BIUSHUA CPOKOB IIOCEBAa TrOpyuMllbl Oenoil  Ha
OMOMETpUYECKUE TOKa3aTeu CEMEHHOW MPOAYKTUBHOCTH U CTPYKTYPBI ypoxkas, B
cpeaHem 3a Tpu roja (2019-2021 rr.), BBISIBUI 3HAYUTEIbHbBIC PA3IUYUSI B PA3BUTUH
pacTeHuil B 3aBUCUMOCTH OT CpoKa nocesa (Tadmnuilsl 1 u 2).

Tabnuma 1 — Bunomerpuyeckune nokasareju ceMeHHOH MPOAYKTUBHOCTH ropUYMIbI 010l B
3aBHCHUMOCTH OT CPOKOB nmocena (2019-2021 rr.)

Table 1 — Biometric indicators of white mustard seed productivity depending on the timing of
sowing (2019-2021)

BricoTa KoaudgecTtBo OOKOBEIX
BricoTta
Cpoxi mocesa Macca oaHoro pacTeHus, MIPUKPETIICHUS mo6eroB (TIOPSIKOB),
pactenusi, r o HIDKHETo rmooera, IIT.
cM [ T
2019 .
10 mas 7.5 74.9 36.3 5 4
20 mas 7.8 77.7 37.4 5 4
30 mas 8.9 92.7 43.6 6 3
10 uroHst 9.3 98.2 44.7 7 2
2020 T.
10 mas 8.6 87.8 42.4 5 3
20 mas 8.8 89.2 43.8 5 3
30 mas 10.3 105.8 45.9 6 2
10 uroHst 11.2 109.4 47.3 7 2
2021 T.
10 mas 8.9 89.4 43.9 5 3
20 mas 9.1 91.6 44.1 5 3
30 mas 10.7 110.8 47.2 6 2
10 uroHst 11.9 114.5 48.7 7 1
cpenHee
10 mas 8.3 84.0 40.9 5 3
20 mas 8.6 86.2 41.8 5 3
30 mas 9.9 103.1 45.6 6 2
10 wroHst 10.8 107.4 46.9 7 2
HCPos, 2019 1. 0.15 1.71 1.37 1.33 1.37
HCPos, 2020 r. 0.17 1.63 1.30 1.31 1.31
HCPogs, 2021 1. 0.19 1.47 1.39 1.37 1.30
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[Ipu nmoceBe B BeceHHuil cpok — 10 mas, oTMeudanuch Hanbosee pa3BUTHIE, HO
MEHEE BBICOKME pAcCTEHUs: CPEIHssl Macca pacTeHus cocTaBuia 8.3 1, cpemHss
BbIcOoTa pacteHus — 84.0 cM, cpeaHsis BBICOTA MPUKpEIJIeHUs1 HuKHero nodera — 40.9
cMm. Kpome toro, 6pu10 3apukcHpoBaHO B CpelHEM 5 OOKOBBIX MOOETOB MEPBOIO
nopszika 1 3 60KoBbIX ToOera BTOPOTo Nopsika BeTBiIeHUs (Tabiauna 1).

Heo0xonuMo OTMETUTh, YTO MpHU MOCEBE ropyullpl O0enoil B JeTHui cpok — 10
UIOHS, B CBSI3M C MEHEE IMPOJOJDKUTENbHBIM CBETOBBIM JHEM, MPOUCXOANIO
YBEJIMUEHHUE KaK MAacChl, TaK U BBICOTHl PAcCTEHUI, HO MNPUBOJWIO K CHUKEHHUIO
Pa3BETBICHHOCTU PACTeHHM, 4TO HaOJIOAaNOCh BO BCE TObl HCCIEIOBaHMl: Tak
cpenHsst mMacca pacTeHuss Bo3pocia g0 10.8 r, BeicOTa pacTeHusi COCTaBisjia B
cpeadem 107.4 cM, a BbICOTa MPUKPEIJICHUS HIKHETO modera B cpegHeM — 46.9 cwm,
TaK)K€ OTMEUaJI0Ch YBEJIUYEHHE KOJUYECTBA OOKOBBIX IMOOErOB MEPBOro MOPSIKA 10
7 wT., B TO € BpeMs KaK KOJMYECTBO OOKOBBIX MOOETrOB BTOPOro MOPsAKA
YMEHBIIWJIOCH A0 2 IIT. B JAHHOM BapHaHTe.

Kak cnegyer u3 naHHbIX TaOiauipl 2 (B CpeAHEM 3a TOAbI HCCIETOBAaHUN),
aHaJIM3 AJIIEMEHTOB CTPYKTYpPbI ypO>kKasi CEMEHHON MPOIYKTUBHOCTU TOPUMIIBI O€JI0oi
nokasajl, 4To MpPU BECEHHEM CpOKe IoceBa ropuuiisl Oenoit — 10 mas, oTmedancs
caMblil ITMHHBIA pa3Mep cTpydka — 3.2 cM, HaubOoJjbllIee KOJUYECTBO CTPYUKOB —
55.3 wt. ¥ yucno cemsiH B HUX — 6.0 WT., a TaK’K€ MAKCUMAJIbHASI TPOJTYKTUBHOCTD
OTZIEJIbHOTO pacTeHus — 1.66 1.

Torga xak B BapuaHTE JIETHETO CpOKa moceBa ropuuibl Oemoit — 10 wuroHs,
IPOU30IIIO CHUKEHHE KAaK JIJIMHBI CTPYYKOB, TaK M MX KOJUYECTBA HA PACTEHUHU,
CpelHsisi [JMHAa CTPYYKOB yMeHbIIMiIach Ha 0,6 cM, a KOJMYECTBO CTPYYKOB
cokpaTuioch Ha 20.3 1IT.; K TOMY K€ CHH)KECHUE KOJIMYECTBA CTPYYKOB HAa PACTEHUU
CONPOBOKIAJIOCh OJJHOBPEMEHHBIM YMEHBIIEHUEM KaK yucja CeMsH Ha 1,7 wmrT., Tak
U UX MaccChl C OJIHOTO pacTeHus Ha 1.22 r, B CpaBHEHUHU C IOKA3aTEISIMU PACTECHUM
BECEHHETO cpoka nmocesa — 10 mas.

Cpoku moceBa SIBISIIOTCS  ONPEACHSIONMM  (AaKTOPOM, BIUSIONIUM — Ha
YpOXKaHOCTh TOPYHILHI Oeoi. PasHuIa B ypoKaHOCTH MEXKy BapHaHTaMHU CPOKOB
IoceBa TOpPYHUIIBI Oeol ObUTa CYIIECTBEHHOM M CTaOWJIBHO COXpaHsjIach Ha
OPOTSHKEHUM TPEXJIETHUX HCCIEIOBAHUN, HECMOTPS Ha €XErOJHbIE BapUallUU
aOCONIIOTHBIX 3HAYEHUN YpOKaWHOCTH, OOYCIIOBJICHHBIC YCIOBHSIMH BJIaro— H
TETI000ECTIEUEHHOCTH B IEPUO/ BETETAIlUU KYJIbTYPHI.

[IpoBeneHHple JMaHHBIE TOJYYEHHON YPOKaWHOCTH TOpYHUIEI Oelol B
3aBUCUMOCTH OT CpPOKOB IoceBa (puC. 2) MOKa3ajliW, 4YTO, B CPEIHEM 3a TOIbI
HCCIIEJOBaHM, MO BCEM BapHaHTaM OHOJIOTHYECKas ypOKaHOCTh Kojebalach B
npenenax ot 0.53 mo 2.68 1/ra, a paktuyeckas ypoxaiHocts — oT 0.40 mo 2.01 1/ra.

BapuanT Becennero cpoka moceBa — 10 masi, o6ecriednBaeT B CPETHEM 3a TOJIBI
HCCJIEIOBAHUNA CTAaOMIIBHYIO €XXETrOJHYI0 OHOJIOTMYECKYHO YpPOXKaWHOCTb TOPYMIIBI
6enoit — 2.68 T/ra u pakTudeckyro ypoxkaitHocTh — 2.01 T/Ta COOTBETCTBEHHO.
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Tabnuma 2 — JaeMeHThI CTPYKTYPBI YPO:Kasi CEMEHHOH MPOYKTUBHOCTH rOPYMIIbI 0eJ10i B
3aBHCHMOCTH OT CPpOKOB mocesa (2019-2021 rr.)

Table 2 — Elements of the crop structure of white mustard seed productivity depending on the
timing of sowing (2019-2021)

Hnuna KonnuectBo Macca cemsin
Cpoku moceBa OJIHOTO CTPYYKOB C OJTHOTO CEMSH B OJJHOM C OJIHOTO
CTpYyYKa, CM pacTeHusl, IIT. CTpYUYKE, IIT. pacTeHusl, T
2019 .
10 mas 3.4 56.7 6.1 1.75
20 mas 3.3 52.4 6.0 1.56
30 mas 3.0 37.9 4.8 0.81
10 mrous 2.8 29.7 4.5 0.56
2020 .
10 mas 3.1 55.3 6.0 1.66
20 mas 3.0 51.7 5.9 1.49
30 mas 2.8 32.8 4.6 0.65
10 urons 2.6 24.5 4.3 0.43
2021 T.
10 mas 3.0 53.8 5.9 1.57
20 mas 2.9 49.3 5.8 1.36
30 mas 2.7 27.5 4.3 0.49
10 uroHst 2.5 20.8 4.0 0.32
cpenHee
10 mas 3.2 55.3 6.0 1.66
20 mas 3.1 51.1 5.9 1.47
30 mas 2.8 32.7 4.6 0.65
10 uroHst 2.6 25.0 4.3 0.44
HCPgs, 2019 1. 0.15 1.33 0.14 0.017
HCPgs, 2020 1. 0.16 1.31 0.13 0.014
HCPgs, 2021 1. 0.14 1.38 0.15 0.019
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PucyHok 2 — YposkailHOCTB ceMsIH TOp4HLbI 0eJ10i B 3aBUCHMOCTH OT CPOKOB IOCeBa, T/Ta
Figure 2 — White mustard seed yield depending on the sowing time, t/ha
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CaMpble HU3KHE JAaHHBIE TI0 YPOKAHHOCTH 32 BCE TOJbl HCCIETOBAHUMN MOIY4YECHbI
IIPU JIETHEM CPOKE MoceBa ropuuiisl 0enoit — 10 uroHs: Ouosnoruyeckas ypoxxaiiHOCTb
cHu3unack Ha 2.15 T/ra, a pakTuueckas ypoxkalHOCTh — Ha 1.61 1/ra, B cpaBHEHUH ¢
MOKa3aTeNsiIMU BECEHHETo cpoka nocesa — 10 mast, coctaBuB Bcero 0.53 u 0.40 1/ra.

JlucnepcUOHHBIM aHalu3 BIUSHUA CPOKOB IIOCEBa TOpYMIBl Oenoil Ha ee
OMOIOrMUYecKyI0 U (PaKTUYECKYI0 YPOKAaHHOCTh IIOKAa3ajl, YTO CPOK IOCEBa OKa3all
CTaTUCTHUYECKH 3HAYMMOE BIUsIHUE Ha ypokaiiHocTh (P<0.05), uro moaTBepxnaercs
pe3ysibTaTaMM aHan3a, MPeACTaBICHHbIMU B Ta0nuax 3 u 4.

Tabnuma 3 — lucrniepcHOHHBINH aHAJIU3 JAHHBIX 10 0M0JI0THYeCKOH YPOKAHHOCTH FOPYUIIbI
0eJ10ii B 3aBMCHUMOCTH OT CPOKOB nocena (2019-2021 rr.)

Table 3 — Variance analysis of data on biological yield of white mustard depending on the
timing of sowing (2019-2021)

VICTOYHNK BApHALMA | SS ’ MS | F | P—3uauenne | F xpurmueckoe
2019 .
Mexay rpynmnaMu 12.5268 41756 | 1692.81081 | 5.0278E-16 3.490294819
BryTpu rpymmn 0.0296 0.002467
Uroro 12.5564
2020 T.
Mexay rpynmnaMu 12.4504 | 4.150133 | 1705.53425 | 4.8074E-16 3.490294819
Bayrpu rpynn 0.0292 0.002433
Htoro 12.4796
2021 1.
Mexay rpynnaMu 12.3108 41036 | 1183.73077 | 4.2725E-15 3.490294819
Bayrpu rpynn 0.0416 0.003467
Htoro 12.3524

Tabmumna 4 — lucnepcHOHHBIN aHAJIHM3 JAHHBIX M0 (PAKTHYECKOH YPOKAHHOCTH TOPYMIIBI
0eJ10i B 3aBUCMMOCTH OT CPOKOB noceBa (2019-2021 rr.)

Table 4 — Variance analysis of data on the actual yield of white mustard depending on the
timing of sowing (2019-2021)

VICTOYHHK BApHALAH | SS | MS | F | P-3nauenne | F kpurnueckoe
2019 .
Mexay rpynnaMu 7.0379 2.345967 | 1005.41429 | 1.1336E-14 3.490294819
BuyTpu rpynn 0.028 0.002333
Htoro 7.0659
2020 .
Mexay rpynnaMu 7.0355 2.345167 | 1279.18182 | 2.6872E-15 3.490294819
BuyTpu rpynn 0.022 0.001833
Hroro 7.0575
2021 r.
Mexay rpynnamu 6.876 2.292 854.161491 | 3.0015E-14 3.490294819
BuyTpu rpynn 0.0322 0.002683
Hroro 6.9082
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3akiaouenue. Pe3ynpTaThl TPOBEACHHOTO HCCICNOBAHUS TOJYCPKUBAIOT
BaXHOCTh BBIOOpa ONTHMAJIBHOTO CpPOKAa TIOCEBA TOPYMIBI O€JOoH, KOTOPBIH
OMPENENSAIOT ypPOKaWHOCTH KyJNbTypbl. Hambompimime mokazaTenu CEeMEHHON
MPOAYKTUBHOCTH MOJyYeHBI B BECEHHUI CpOK moceBa — 10 Masi, Tak JATMHA CTPYYKOB
cocraBmia 3.2 cM; KOJIMYECTBO CTPYYKOB, MPHUXOMAIICECS HAa OTICIBHOE PAcTEHUE,
COCTaBWJIO 55.3 WIT.; YUCIO CEMSIH B CTpyuke — 6.0 IT.; Macca CeMsiH ¢ pacTeHUS —
1.66 r, uto 00Oecneunno HauboJIbIIYIO KaK OMOJIOTMYECKYIO0 YpOoKalHOCTh — 2.68 T/Ta,
Tak U (pakTHUecKyro ypoxkaitHocTs — 2.01 1/ra.
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ABTOpCKI/[ﬁ BRJIalA. Bce ABTOPBI HACTOALICIO HMCCICAOBAHUSA IPUHUMAIN HCEIIOCPEACTBEHHOC
ydaCTu€ B IINIAHUPOBAHWH, BBIINOJHCHHM W aHAJIM3€ JAHHOI'O HCCICAOBaHUA. Bce ABTOPbI
HaCTOSIH_Ieﬁ CTaTb O3HAKOMMUIIUCH N 0,[[06pPIHPI OKOHYATEIIHLHBIHN BapHaHT.

ABTOpr HECYT IMOJHYI0 OTBETCTBCHHOCTD 32 H3JI0KCHUEC MaTepUuaJia B CTaTbe.

Kon}aukT uHTEpEecoB. ABTOPHI JEKIAPUPYIOT OTCYTCTBHE KOH(INKTa HHTEPECOB.

Panee maTepuaJsibl cTaThbi He ObLIM OMMY0JHKOBAHbI B OTKPBITOH MeYaTH.
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YIIPABJIEHHUE OKOJOI'MYECKUMMU PECYPCAMMU U IEPCIIEKTHUBBI
POCCHMICKO-A®PUKAHCKOI'O TAPTHEPCTBA: MEHEJKMEHT
WU3MEHEHUWH B TOI'O U CHbEPPA-JIEOHE

12Accoroa Cemeno Maruyap, 1?Anona Arocey Dau, M2 SIknnamoe Manawme,
13Kopoma Illupan, ‘Buxrop 5. Kyzepanon

'Mucturyr ynpasnenus u punancos ®T'BOY BO “Baiikanbckuii rocynapcTBeHHbIH yHEBEpCUTET”,
2. Upxkymck, Poccus
2akynabTeT YIKOHOMHKH U MeHekMeHTa, YHuBepcureT Jlome, Jlome, Tozo
8 ®I'BOY BO “T'ocynapcTBeHHBIN yHUBEPCUTET yrpaBienus”, 2. Mockea, Poccus

AnHoranus. CymecTByeT HEOOXOIUMOCTh pa3padOTKH KOMIUIEKCHOM MO  yIpPaBICHUS
npupoaHeiMu pecypcamu Toro u Ceeppa JleoHe, KOTOpass MOKET MO3BOJUTH 3THUM CTpaHaM
MPOJBUIaThCsl K YCTOMYMBOMY Pa3BUTHIO M BBICTpauBaTh mapTHepcTBO ¢ Poccueil. B uentpe
BHUMAaHHUS HAaXOJUTCS MapajoKc, KOrna MpHU HaJIUYuU OOraThiX MPUPOIHBIX PECYPCOB 00€ CTpaHbI
JNEMOHCTPUPYIOT HHU3KHE TIOKa3aTeNIu MHAEKCa Ppa3BUTUS YEJIOBEYECKOTO MOTEHIUaNa, uYTo
yKa3bIBae€T Ha CHUCTEMHBIE MpoOsieMbl B ympaBieHuu. [Ipeanaraemas mporHoctudeckas MOJENb
COEIIMHSET HKOJIOTMYECKYI0 YCTOWYMBOCTb C YINPABICHUYECKUMU TMOJIXOJAMHU, YUHUTHIBAIOIIMMU
MECTHBIE KyJIbTypHbIE OcOOeHHOCTH. B paboTe HCIONIb30BaHBI HECKOJBKO METOJOB, BKIIHOYAS
aHanu3 JjgeMorpaduueckoil awHamukm 3a nepuoa 1990-2024 T0O0B, OIEHKY KYJBTYPHBIX
mmepenuit (mo Xoderene nu Tpomnenaapcy), SWOT—-ananmu3 u OIEHKY COCTOSIHUSI OKPYXKAIOIICH
cpenbl. Pe3ynpTaThl MOKa3bIBalOT, YTO OKUJAEMbIH YpOBEHb ypOaHu3auuu npeBbicuT 50% k 2035—
2040 ronmam, 4to moTpeOyeT mepexoaa OT MOJENeH YIpaBiICHUS, OPUCHTHPOBAHHBIX Ha CEIbCKHE
yCIOBUS, K TOPOJCKHM TMOJIXOJaM. OKOJOTMYECKHE MPOOIEeMbl COXPAHAIOT BBICOKYIO OCTPOTY.
[ToTepu ecHOTO MOKPOBa COCTaBHIN 82 THICSYU TeKTapoB B Toro u 2,17 MUIITMOHA TEKTapOB — B
Coeppa Jleone, 6osee 75 MpOLEHTOB TOMOXO3SIMCTB 3aBUCAT OT OMOMACChl KaK HCTOUHUKA SHEPTHUH,
a BO300HOBIsieMas PHEPreTHKa XpOHWYecKH HeaoduHaHcupoBaHa. KymbTypHBIM aHamu3 BBISBUI
LEHHOCTHYI0 O6mu3ocTh Poccun u ctpan 3amagHoit AGpHKY, BBIPAXKEHHYIO B BBICOKOW JUCTAHIMH
BJIACTH, KOJUIEKTUBU3ME M ONOpE Ha JIMYHbIE OTHOLIEHUA. OITO CO3/aeT OCHOBY s
JOBEPUTEIBHOTO  COTPYAHMYECTBA, KOTOpas MeEHee [JOCTyllHa 3alajHbIM  HapTHEpaM,
OpUEHTHPOBAaHHBIM Ha (¢dopMaibHble TpaBuia. [IpuopuTeTHBIE HANpPABIEHUS BKIIOYAIOT
MOATOTOBKY KaapoB uepe3 MpHUKJIaJHble 00pa3oBaTelIbHbIE MPOTPAMMBI, MOJACPKKY Maloro U
cpenHero Ou3Heca C TOMOIIbIO THOPUAHBIX (DMHAHCOBBIX HHCTPYMEHTOB, IH(PPOBU3ALMUIO U
pa3BUTHE PALMOHAIBLHOTO MPHUPOJIONOIL30BAHUS C AKTUBHBIM y4acTHEM MECTHBIX COOOIIECTB.
Oco0oe BHMMaHHE yIENseTcs KOHIEMIUU SKOTOPOJOB, aJaNTHPOBAHHBIX K MECTHBIM YCIOBUSIM,
BKJIIOYAIONIEH  yYCTOWYMBBIM  TPAHCHOPT, JELUEHTPAIU30BAHHYK) COJHEYHYK)  OHEPreTUKY,
CTPOUTENIBCTBO U3 MECTHBIX MAaTEPUAJIOB U BOBJICUCHHE JKUTENICH B IPUHATUE PEILICHU.
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Research article

ENVIRONMENTAL RESOURCE MANAGEMENT AND PROSPECTS FOR RUSSIAN-
AFRICAN PARTNERSHIP: CHANGE MANAGEMENT IN TOGO AND SIERRA LEONE

12 Assogba Sémeévo Magloire, 1> Adona Agossou Elie, 1?Yakinambe Malame,
L3Koroma Shirley, Victor Ya. Kuzevanov

YInstitute of Management and Finance, Baikal State University, Irkutsk, Russia
2Faculty of Economics and Management, University of Lome, Lome, Togo
3State University of Management, Moscow, Russia

Abstract. There is a need to develop a comprehensive model for natural resource management in
Togo and Sierra Leone that can enable these countries to move towards sustainable development
and build a partnership with Russia. The focus is on a paradox. Both nations possess rich natural
resources but show low Human Development Index scores. This indicates systemic governance
problems. The proposed predictive model combines environmental sustainability with management
approaches that respect local culture. The methods included demographic trend analysis for 1990
2024, cultural dimension assessment (Hofstede and Trompenaars), SWOT analysis, and
environmental assessment. Results show that urbanization is expected to exceed 50 percent by
2035-2040. This will require a shift from rural-oriented to urban management models.
Environmental problems remain severe. Forest cover loss reached 82,000 hectares in Togo and 2.17
million hectares in Sierra Leone. Over 75 percent of households depend on biomass for energy.
Renewable energy remains chronically underfunded. Cultural analysis revealed value proximity
between Russia and West African countries. Common traits include high power distance,
collectivism, and reliance on personal relationships. This creates a foundation for trust—based
cooperation. Priority areas include workforce training through applied education programs. Support
for small and medium enterprises using hybrid financial instruments is also important.
Digitalization and sustainable natural resource management with local community participation are
key. Special attention is given to ecocity concepts adapted to local conditions. These include
sustainable transport, decentralized solar energy, local building materials, and resident involvement
in decision—making.

Keywords: ecological resources; Russian—African partnership; change management; cultural
dimensions; sustainable development.

For citation: Assogba S.M., Adona A.E., Yakinambe M., Koroma S., Kuzevanov V.Ya.
Environmental resource management and prospects for Russian—African partnership: change
management in Togo and Sierra Leone. Scientific and practical journal *“Vestnik IrGSHA". 2026; 2
(133): 67-80. DOI: 10.51215/1999-3765-2026-133-67-80.
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Introduction. The paradox of contemporary development in West Africa is
striking since countries generously endowed with natural resources remain among the
global leaders in the inverse ranking of human development [16]. Togo and Sierra
Leone represent vivid examples of this phenomenon. Their territories abound with
phosphates, iron, titanium, diamonds, and fertile lands, etc., yet economic indicators
remain disheartening. Where lies the root of the problem? The answer is hidden not
so much in resource scarcity as in the crisis of governance — the inability of state and
corporate structures to effectively manage available capital.

Since 2015, when the world adopted the Sustainable Development Agenda for
the period up to 2030 [17], these countries have faced an extremely complex
challenge how to reconcile urgent tasks of poverty and inequality with long—term
goals of ecological sustainability [3]. Meanwhile, traditional development models
imposed by Western donors demonstrate obvious mismatch with local cultural
matrices. High power distance, collectivist values, and particularism in decision—
making create a unique managerial ecosystem requiring specific approaches [8].

The Russian Federation, returning to the African continent after a lengthy hiatus,
faces the necessity of building fundamentally new forms of interaction. Unlike the
Soviet period, when ideological imperatives dominated, modern cooperation requires
deep understanding of local contexts and flexibility of managerial instruments [14].
Cultural proximity in certain dimensions — high hierarchy, orientation toward long—
term relationships — creates preconditions for sustainable partnerships, yet demands
professional adaptation.

The objective of this research is to develop a predictive model for mutually
beneficial development of Togo and Sierra Leone through the prism of managerial
transformation, taking into account prospects for Russian—African cooperation. The
research tasks include: a) analysis of demographic dynamics and human capital; b)
assessment of ecological management at state and corporate levels; c) identification
of cultural determinants of managerial practices; d) SWOT analysis of sustainable
development opportunities; e) formulation of practical recommendations for
stakeholders in Russia and West Africa.

Materials and methods. The research is built upon a multimethodological
approach integrating quantitative analysis of secondary data with qualitative
interpretation of cultural dimensions. The empirical base includes statistical data from
the World Bank, United Nations Development Programme, and Global Forest Watch
for the period 1990-2024, as well as national strategic documents of Togo and Sierra
Leone [7, 19].

Cultural analysis was conducted using the models of G. Hofstede and F.
Trompenaars, enabling identification of points of convergence and divergence with
the Russian managerial context [4; 8]. For evaluation of ecological trends, Landsat
remote sensing data and R. Costanza's methodology for ecosystem services
assessment were utilized [4].

The SWOT analysis is structured according to four quadrants, taking into
account specifics of natural capital, institutional environment, cultural resources, and
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geopolitical prospects. A limitation of the research is the absence of field data,
compensated by thorough verification of sources and involvement of expert
evaluations by authors with direct experience working in the region.

Results and Discussion: Demographic Management and Human Capital:
The 2035 Bifurcation Point. The demographic dynamics of Togo and Sierra Leone
present a classic example of relatively “young” population with exponential growth
of urban proportion. By 2035, both countries will reach a critical threshold when
urbanization will exceed 50%, fundamentally altering profiles of energy
consumption, labor resources, and environmental impact [16]. This moment is not
merely a statistical marker, but a bifurcation point requiring proactive managerial
intervention.

The Human Development Index (HDI) demonstrates steady, albeit uneven,
growth: in Togo from 0.412 (1990) to 0.571 (2023), in Sierra Leone from 0.313 to
0.467 over the same period [6]. However, absolute values remain in the “medium”
(Togo) and “low” (Sierra Leone) development categories. What is particularly telling
— the HDI growth is achieved primarily through improvements in healthcare and
education, whereas the “decent standard of living” component (GDP per capita)
stagnates. This evidences imbalance in human capital management because
investments in social infrastructure fail to transform into economic productivity.

Figure 1 shows the steady growth of the HDI in both countries against the
backdrop of accelerating urbanization. The critical point at which 50% of the
population will be urban is projected for the period 2035-2040. This will require a
transformation of resource management models from those suited to predominantly
rural areas to those aligned with urban cultural lifestyles and business practices.

The managerial challenge lies in converting the “demographic dividend” — the
high proportion of working—age population — into a factor of sustainable development
rather than social tension. This requires large—scale vocational education programs
oriented not toward classical academic disciplines but toward applied competencies
in natural resource management, logistics, digital technologies, and intercultural
communication. Russian educational institutions can occupy a niche inaccessible to
Western competitors due to cultural barriers.

Ecological Management at State Level: Between Declarations and Reality.
State management of ecological resources in Togo and Sierra Leone is characterized
by a marked gap between normative frameworks and practical implementation. Both
countries have ratified the Paris Agreement, developed Nationally Determined
Contributions (NDCs), and adopted sustainable development strategies. Yet
budgetary allocations for renewable energy in Sierra Leone amount to a meager $8
million versus $50 million in subsidies for diesel fuel [18].

The forestry sector demonstrates catastrophic trends. Togo lost 82.1 thousand
hectares of forest cover during 2001-2024, while in Sierra Leone this figure reached
2.17 million hectares [7]. The causes differ, it is a matter of fact, that in Togo
unregulated charcoal harvesting dominates (over 80% of households depend on
biomass for cooking), while in Sierra Leone — slash—and—burn agriculture (60% of
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agricultural practices) and mangrove destruction during titanium mining prevail [11,
15]. These data indicate a systemic crisis in ecological/environmental management,
manifested in an imbalance in natural resource use, energy policy, and structural
transformation of the economy.
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Figure — Dynamics of the Human Development Index (HDI) and Urbanization in Togo
and Sierra Leone (1950-2023). The steady, long—term growth in human development for
both nations correlates with a consistent rise in urban populations. The chart highlights
the projected crossing of the 50% urbanization threshold between 2035 and 2040, a
demographic milestone that will necessitate a fundamental shift toward urban—centered
governance and sustainable resource management models. Source [1]
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Table 1 — Key Indicators of Ecological Management in Togo and Sierra Leone

Ta6Jmua 1 — KimoueBble NOKA3aTeIH 3KOJOTHIYeCKOro MeHeaxMeHTa B Toro u Cbeppa—JIeOHe

Indicator Togo Sierra Leone Source
Forest cover loss (2001 | g5 4 poyusand ha 2.17 million ha [7]

2024)

Share of households 80% >75% [5]

using biomass

Slash—and—burn 0

agriculture NIA 0o% (6]

Mangrove loss in mining N/A 2204 [15]
regions

Fossil fuel subsidies vs. N/A $50 million vs. $8 million| [18]
renewables

Share of SMEs in the 90% of entities ~85% of entities [12]
economy

The problem is exacerbated by institutional fragmentation. Overlapping
mandates between ministries, corruption in licensing for subsoil use, and weak law
enforcement create an environment where short-term extraction dominates over
long—term sustainability [18]. Meanwhile, the informal sector, comprising up to 90%
of economic entities, remains outside regulators' field of vision — simultaneously
victim and driver of ecological degradation.

Change Management at Enterprise Level: Challenges of SME
Transformation. Small and medium enterprises (SMESs) represent the heart of both
countries’ economies, providing up to 75% of private sector jobs, yet their
contribution to GDP remains disproportionately low [18]. This paradox of “quantity
without quality” reflects deep structural defects due to limited access to financing
(banking penetration below 40%), cumbersome administrative procedures, and deficit
of managerial competencies.

Digitalization is positioned as a potential catalyst for transformation. The e—

commerce sector in West Africa demonstrates 17% annual growth, yet the “last mile”
of delivery consumes up to 40% of logistics costs [9]. Absence of addressing
systems, low financial inclusion, and informality of operations create unique
challenges requiring adaptive rather than replicated Western solutions.
Successful pilot projects — solar irrigation systems, blockchain mineral tracking,
biofertilizer cooperatives — demonstrate that innovations are possible even in
resource—constrained environments. The key success factor is hybridization of
technologies with traditional management institutions. For example, the CI1ZO rural
electrification project in Togo integrates state financing with communal management
of local mini—grids, enhancing social legitimacy and technical sustainability [2].

Cross—Cultural Management: Key to Effective Partnership. Cultural
dimensions exert determining influence on perception and implementation of
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managerial innovations. Hofstede's analysis reveals high power distance (PDI = 77
for Togo, 93 for Russia) and low individualism (IDV = 20), creating preconditions
for vertical, centralized decision—making models [8]. However, substantial
differences in uncertainty avoidance (UAI = 54 vs 95) require adaptation since
Russian managers tend toward detailed planning, while Togolese partners prefer
flexibility and improvisation.

Trompenaars' model reveals more subtle nuances. The
universalism/particularism indicator (32 for Togo versus 26 for Russia and higher
figures for Western countries) suggests that Western standards of contractual
relations are perceived as alien, whereas the Russian approach, based on personal
connections and long—term obligations, finds cultural resonance [13].

The data indicate a significantly greater cultural proximity between Togo and
Sierra Leone and Russia than with Western partners, which creates a competitive
advantage for Russian business (Table 2). France occupies an intermediate position.
In terms of power distance and polychronicity, France is closer to African cultures,
but in terms of individualism and universalism, it remains a typically Western
country. Therefore, the key competitive advantage of Russian businesses in West
Africa lies precisely in this cultural proximity. Russian partners intuitively understand
the importance of personal relationships, respect for hierarchy, and a flexible
approach to rules, whereas Western partners are often perceived as “cold”, “formal”,
and “impatient”.

Table 2 — Comparative analysis of cultural dimensions of Togo, Sierra Leone, Russia and
some Western countries

Tabnuma 2 — CpaBHMTEJbHbINH aHAJIN3 KYJIbTYPHBIX H3MepeHuii B Toro, Creppa—Jleone,
Poccum 1 HEKOTOPBIX 3aNIaJHBIX CTPAH

Togo /
Dimensions Sierra |Russia |UK |Germany|France |USA|Managerial Implications
Leone
Power Distance Acceptance of hierarchical
77 93 35 35 68 40 |structures, expectation of
(PDI) 4
leadership
Individualism Teamwork, collective
(IDV) 20 46 89 67 n 1 responsibility
Uncertainty
Avoidance 54 | 95 | 35| 65 g6 | 46 |\eed for balance between
planning and adaptability
(VAI)
Unl\{ersall_sm / 32 26 89 82 76 92 Priority of relationships over
Particularism formal procedures
T|r_ne _ 9 58 51 65 Polyj 46 Short-term gains vs. long—
Orientation chronic term partnership

Sources [4; 8; 18]
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These data have direct practical application. Russian companies entering the
market must invest in building personal relationships (networking) before
commencing formal negotiations, adapt decision—making cycles to longer time
horizons, and utilize informal communication channels to overcome bureaucratic
barriers.

SWOT Analysis: Strategic Positioning for Russian—African Partnership.

Comprehensive assessment of internal and external factors enables identification
of strategic zones of interaction.

Strategic conclusion: the optimal niche for Russia is not direct competition
with China in infrastructural megaprojects, but differentiated positioning in the
sphere of “soft” infrastructure: education, management consulting, medium-scale
green technologies, culturally adapted business models.

Predictive Scenarios and Implementation Mechanisms. Over the horizon to
2030, three development scenarios are possible:

A.lnertia Scenario (baseline). Preservation of current trends leads to further
degradation of forest resources, growth of social tension in cities, and increased
dependence on external humanitarian aid. Russian presence remains marginal.

B. Transformation Scenario (target). Effective implementation of change
management at state and corporate levels ensures transition to sustainable natural
resource use models. Russian companies occupy the niche of solution providers in
renewable energy, logistics digitalization, and management training.

C.Destabilization Scenario. Escalation of climate risks, political crisis, or
regional conflict destroys the institutional environment, making long—term
investments impossible.

Table 3 - SWOT Matrix for Strategic Positioning of Russian—-African Partnership in
Ecological Resource Management
Tabmuma 3 — SWOT—-aHaau3 1Jisi cTpaTernyeckoro mo3uiMOHNPOBAHUS POCCHITCKO—
apUKaAHCKOro NapTHEPCTBA B 00JIACTH yIIPaBJIEHHSI IKOJIOTHYECKHX PecypcoB

Strengths: Opportunities:
Natural capital (phosphates, iron, Green  transition  (solar  energy,
titanium, diamonds, biodiversity, fertile soils, | biotechnology, circular economy, etc.)
etc.) Digitalization ~ (mobile  payments,
Demographic potential (young, | geospatial solutions, agrotech, e-commerce)
working-age population) Russia's reintegration into African
Cultural proximity to Russia in key|economic space
management dimensions Increased attention to ESG criteria in

Geopolitical vacancy (absence of|global supply chains
hegemony by traditional Western players)

Weaknesses: Threats:
Institutional fragmentation and Political instability and security risks
corruption Competition with China, Turkey, UAE
Infrastructure deficit (energy, transport, | for influence and resources
digital networks) Climate change risks (floods, droughts,
Low level of economic formalization |disease spread, etc.)
Limited access to long—term financing Dependence on fluctuations in world

commodity prices
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Note: The matrix visualizes the interconnection of internal factors (strengths/weaknesses) and
external environment (opportunities/threats), defining four strategic quadrants

For realization of the target scenario, the following mechanisms are necessary
(Table 4).

Conclusions. The research demonstrates that sustainable development of Togo
and Sierra Leone is impossible without radical transformation of managerial practices
at all levels — from state policy to microenterprises. The paradox of “’rich resources Vs
poor population” is not a natural law but the result of a systemic crisis in ecological
management, exacerbated by cultural barriers and institutional defects.

The key conclusion is that technological solutions (digitalization, green energy,
precision agriculture) are effective only on condition of their integration into local
cultural matrices and managerial traditions. Top—down approaches usually imposed
by Western donors encounter passive resistance precisely because they ignore high
power distance and collectivist values, demanding instead individual entrepreneurial
initiative.

The Russian Federation possesses unique competitive advantage including
cultural proximity in dimensions of hierarchy and relationship orientation creates
preconditions for trust—based partnerships unavailable to players with universalist,
contractual behavior models. However, realization of this potential requires
abandonment of template approaches from the Soviet period and development of
subtle, adaptive instruments of cross—cultural management.

Given the clear trajectory of accelerating urbanization globally and within
African nations, and the consequent anticipated shift in business culture from
predominantly agrarian to urban lifestyles and practices, strategic decision—makers in
Togo and Sierra Leone can draw upon both international experience and Russian
expertise in the development of ecological settlements and ecocities [1].

New concept of the “ecocity” has transcended its status as a utopian ideal of
developed countries and has become an urgent necessity for rapidly urbanizing
regions worldwide, particularly in Sub—Saharan Africa. The Republic of Togo, with
its capital Lomy — a dynamically expanding agglomeration on the Gulf of Guinea
coast — and Sierra Leone, with its capital Freetown facing similar pressures, confront
the classic challenges of African urbanization (overcrowding, inadequate basic
infrastructure, coastal flood risk, waste management crises, and energy deficits).
However, these challenges, compounded by vulnerability to climate change, present a
unique opportunity for both nations to pursue a trajectory of green and sustainable
development, thereby avoiding the mistakes of past industrial urbanization models.

For African nations, the ecocity paradigm cannot simply replicate Western
models prioritizing high technology and decarbonization. Rather, the priorities must
center on fundamental sustainability and social inclusivity. This entails developing
urban centers that ensure food security through support for urban agriculture, manage
water resources effectively amidst alternating flood and drought conditions, integrate
green and blue infrastructure to mitigate heat and flood risks, and foster a circular
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economy wherein waste is reconceptualized as a resource. Valuable and instructive
examples include the ecocity and “ecological civilization” concepts being developed
and implemented in China, India, and other Asian and Eurasian nations [1].

The development of future ecovillages as well ecocities in Togo and Sierra
Leone could be predicated upon several foundational pillars of the SDG principles [3]:

1. Sustainable Mobility. Many African cities already possess low—carbon
transportation systems (motorcycle taxis, zemidjans), albeit characterized by chaos
and safety deficiencies. The objective is not prohibition but rather systematization,
electrification (where feasible), and integration with pedestrian zones and cycling
infrastructure, thereby cultivating human—centric public spaces.

2. Energy and Resources. The considerable potential of solar energy should
underpin decentralized power supply for public buildings and street lighting. The
implementation of rainwater harvesting systems and modern sanitation is critical,
alongside the development of industries dedicated to composting organic waste and
recycling solid materials into secondary raw materials.

3. Local Materials and Green Architecture. The construction sector should
prioritize locally sourced materials (sustainably harvested timber, rammed earth,
bamboo) and passive cooling techniques. This strategy reduces the carbon footprint
while simultaneously generating local employment.

4. Governance and Community Engagement. Success is contingent upon the
participation of residents of informal settlements, who constitute a substantial portion
of the urban populace. Urban upgrading initiatives, canal cleaning, and the
establishment of community gardens must be undertaken as collaborative endeavors
(co—production of services).

Togo and Sierra Leone can derive valuable insights from existing African
projects. Ghana is piloting green schools and implementing climate adaptation
strategies in Accra. In East Africa, Kigali, Rwanda, serves as a paragon of cleanliness
and greening, achieved through robust municipal governance and public campaigns.
Benin is advancing ecotourism and coastal protection measures. Across the continent,
additional instructive models are emerging. In Central Africa, the Bandrefam
Settlement in Cameroon demonstrates community—led construction using traditional
materials like clay and raffia, while community nurseries in the Dzanga Sangha
region of the Central African Republic showcase participatory landscape restoration
with native species. In East Africa, Fumba Town in Zanzibar, Tanzania, offers a
market—driven example of a sustainable township featuring engineered timber
construction, solar roofs, and rainwater harvesting, while the SERA2030 Family
Green Economy Model in Dar es Salaam promotes massive Moringa reforestation for
carbon sequestration and household income generation. Furthermore, the Freetown
“TreeTown campaign” in Sierra Leone itself provides a direct model for technology—
enabled, incentive—based urban greening, and the “Ecosia Reforestation project” in
Burkina Faso illustrates the power of indigenous water—harvesting techniques for
restoring degraded savanna. Beyond Africa, ambitious ecocity concepts are being
realized across the Arab world in climatically analogous contexts. The United Arab
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Emirates' Masdar City serves as a pioneering experiment in low—carbon urban design.
In Egypt, experimental settlements like Basata in Sinai and the Red Sea resort of El
Gouna offer lessons in sustainable tourism and community living. Saudi Arabia's
NEOM project, including the car—free linear city “The Line”, the Sindalah island
resort, and the coastal Magna and Oxagon developments, represents a futuristic
vision for integrating renewable energy and advanced technology into urban
planning, while Qatar's Lusail City demonstrates large—scale sustainable urban
development. These diverse examples — spanning grassroots initiatives, private
developments, and state—led megaprojects — demonstrate that the point of departure
need not be a single model, but rather a portfolio of consistent, sector—specific
policies addressing waste management, urban greening, water resource utilization,
shoreline stabilization, and public building standards, adapted from proven regional
and international precedents.

Table 4 —A Proposed Roadmap for Russian—African Partnership in Ecological Resource
Management (2025-2030)

Tabnuna 4 — [Ipeanaraemas “gopo:kHasi kKapta” poccuiicko—agpuKaHCKOro NapTHEPCTBa B
o0J1acTH ynpaBieHus dkojorndeckumu pecypcamu (2025-2030 rr.)

Possible establishment of a Russian—African Institute for Sustainable
Development (hybrid of educational and consulting center) with
branches in Lomé and Freetown.

Institutional
Architecture

Mechanism of “green” grants for SMEs implementing innovative
Financial Instruments | ecological  projects, coupled with  Russian  technological
accompaniment.

Internship programs for African managers in Russian companies with
subsequent return to their home countries (“circular migration of
competencies”).

Human Resource
Provision

Mandatory modules of cross—cultural management for all Russian
Cultural Adaptation | expatriates, including language training and immersion in local
business practices.

Note: The roadmap includes four phases: 1) reconnaissance (2025-2026), 2) pilot projects (2026—
2027), 3) scaling (2027-2029), and 4) institutionalization (2029-2030).

For Togo and Sierra Leone, the concept of eco-settlements and ecocities
represents not a terminal destination but a strategic vector for development — a
pathway toward enhanced sustainability, public health, and social cohesion. This
trajectory demands not so high investment as it does judicious planning, institutional
strengthening, capacity building, and synergistic partnerships among the state, private
sector, and civil society. By leveraging their natural endowments (solar irradiance,
water resources, biodiversity, etc.) and rich cultural traditions of communal life, these
nations possess the potential to transform their urban centers into sustainable
development hubs capable of ensuring a dignified quality of life for their growing
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populations in an era of climate change. A prospective initiative such as future “Togo
Ecocity” should commence with pilot projects in select districts of Lome or in
smaller towns and settlements, thereby creating tangible, replicable models of a
viable urban future.

The predictive model proposed in the article indicates three priority directions
for cooperation: 1) human capital management through educational programs adapted
to “green” economy needs; 2) SME transformation through hybrid financing models
combining digital technologies with traditional solidarity institutions; 3) ecological
management based on community—based approaches legitimized by local culture.

The success of Russian—African partnership in ecological resources will depend
not on the scale of financial injections but on the ability to build long—term, mutually
beneficial relationships based on deep understanding of local contexts and readiness
for joint learning. Togo and Sierra Leone are not merely commodity markets or
geopolitical platforms, but partners in the search for sustainable development paths,
where Russian experience in managing natural resources under similar climatic and
cultural conditions may prove more relevant than ever.
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COCTOSIHHUE PECYPCOB JJMCHUIIbI OBBIKHOBEHHOM (VULPES
VULPES L., 1758) HA TEPPUTOPHUH IOI O-CTEITHBIX PATOHOB
3ABAUKAJIBCKOI'O KPASI

H.A. Buxyauna, C.H. KalokoBa

3alatikanbckuil arpapablii UHCTUTYT — puinan @T'BOY BO “Upkyrckuii
rocy/lapCTBEHHbIN arpapHblii yHuBepcuteT uMeHu A.A. ExxeBckoro”, 2. Yuma, Poccus

Aunoraumsi. [lpuBomsaTcst cBemenuss o uymciaennoctd Jjucuibl  (Vulpes wvulpes L., 1758)
OOBIKHOBEHHOM Ha TEPPUTOPUHU IOTO—CTEMHBIX pailoHOB 3abaiikanbckoro Kpas. OObIKHOBEHHAsS
JUCUIIa OTHOCHUTCSI K OJHOMY U3 BHJOB JUKUX XHUIIHBIX MJICKOMUTAIOMINUX, OBICTPO
aJaNTHPYIOMIUXCS K U3MEHEHUsAM cpefibl oouTanus. FOro—cremnasie pailonsl 3a0alKaIbCKOTO Kpast
XapaKTEPHU3YIOTCA PsIOM (HDaKTOPOB, KOTOPBIE CO3JAOT YCJIOBHUS TOHIKEHHOW 3KOJIOTHUECKOU
€MKOCTH JUTsl TIOMYJISIIIANA JTUCHUIBI. DKOJIOTHYECKash XapaKTePUCTHKA OXOTHHUYBMX YrOJWA FOTO—
CTENHBIX paioOHOB 3a0alKaJIbCKOTO Kpas BKIIOYAET Takue (aKTOPhl, KaK THAPOJIOTHYECKas
HEJ0CTaTOYHOCTh, 3aCOJICHHE IOYB B TMOHIKEHUAX penbeda M TOMHUHHPOBAHHE KCEPO(PUTHBIX
CTeMHBIX cooOmecTB. Jlaxke mnpu ONAronpusTHBIX YCIOBHSX, TAaKUX Kak MHK YHCICHHOCTH
MBIIIEBUIHBIX TPBI3YHOB, OOIIas YHUCIEHHOCTb JIMCHL, KOTOpas MOXET MOJIePKUBAThCsl Ha
TEPPUTOPUHU, MOXKET OBITh HIDKE, YeM B Oojiee OJaronpusTHBIX YBIAXXHEHHBIX W Pa3HOOOpa3HBIX
nanamadTax. JedpuuuT BoAbI M MMM, a TaKkKe HEOOXOAMMOCTH MPEO0J0JIeBaTh 3HAUMTEIbHBIC
paccTosiHUA, JIeNaloT JUCULl 0oJiee YA3BUMBIMU K OOJIE3HSIM U JPYrUM CTpeccoBbIM (akTopam. B
TaKUX YyCIOBHUSAX Ji00asi HeraTHBHas CUTyalus (3acyXa, COKpAaIlEeHHE YHCIECHHOCTH TPhI3yHOB)
OyZeT MpUBOAUTH K 3HAYUTEIbHOMY CHUKCHHIO YHCICHHOCTH, T.K. MOMYJISIMSA HE UMeeT ‘‘3amaca
povHOCTH WU OydhepHBIX pecypcoB. B roro—cremHbix paiioHax 3abailkaabCKOro Kpas JUCHIla
OObIKHOBEHHAsl HAceseT OTKPbIThIe JaHAWA(Thl, NPEANoYuTas COoYeTaHue CTeme ¢
KYCTapHUKOBBIMHU 3apOCIIsIMH, NepelieCkaMyi U Halu4yheM BojgoeMoB. YucineHHocTs Buga ¢ 2020 r.
CTaOWJIBHO yBeJIMUMBaeTcs, 3a uckiaodeHueM 2024 r. B 2025 r. 3apeructpupoBaHa MakCUMasIbHast
YHCIIEHHOCTD JIMCHIIBI 32 UCCIEAYEMBIH Mepro. JnHaMuKa YHCIEHHOCTH JIUCUIIBI OOBIKHOBEHHOM
0o0ycloBJeHa KOMIUIEKCOM B3aUMOCBSI3aHHBIX (DaKTOpPOB, TIABHBIMU M3 KOTOPBIX SBISIOTCS
KopMoBas 0a3a, KauMaruueckue GakTopbl, aHTPOIIOTEHHOE BO3/ICHCTBUE U SMTU300THH.

KuroueBble cioBa: 3abalikaabCKuil Kpail, OXOTHUYBE XO3SHCTBO OXOTHHYBU PECYpCHI, JUCHIIA
obsixkaoBenHas (Vulpes vulpes L., 1758).

Jia uurupoBanus: Bukynuna H.A., Katokosa C.B. CocrosiHue pecypcoB JHCHIIBI 0ObIKHOBEHHOM
(Vulpes vulpes L., 1758) Ha TeppuTOpUH CTEMHBIX paiioHOB 3abaiikalbCkoro kpas. Hayuno—
npaxmuyeckuu dcypuan “‘Becmnux HpI' CXA”. 2026;2 (133): 81-88. DOI: 10.51215/1999-3765—
2026-133-81-88.
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Research article

STATE OF RED FOX RESOURCES (VULPES VULPES L., 1758) IN THE
SOUTHERN STEPPE REGIONS OF TRANS-BAIKAL TERRITORY

Natalia A. Vikulina, Svetlana N. Kayukova

Trans—Baikal Agricultural Institute — branch of FSBEI HE “Irkutsk State Agrarian University
named after A.A. Ezhevsky”, Chita, Russia

Abstract. Data on the abundance of the red fox (Vulpes vulpes L., 1758) in the south—steppe
regions of the Trans—Baikal territory are presented. The red fox belongs to one of the species of
wild predatory mammals that quickly adapt to changes in their habitat. The south—steppe regions of
the Trans—Baikal territory are characterized by a number of factors that create conditions of reduced
ecological capacity for the fox population. The ecological characteristics of hunting grounds in the
south-steppe regions of the Trans—Baikal territory include such factors as hydrological
insufficiency, soil salinization in relief depressions, and the dominance of xerophytic steppe
communities. Even under favorable conditions, such as the peak number of mouse—like rodents, the
total number of foxes that can be maintained in the territory may be lower than in more favorable,
moistened, and diverse landscapes. Lack of water and food, as well as the need to travel long
distances, make foxes more vulnerable to diseases and other stressful factors. In such conditions,
any negative situation (drought, reduction in the number of rodents) will lead to a significant
decrease in numbers, since the population does not have a “safety margin” or buffer resources. In
the south-steppe regions of the Trans—Baikal territory, the red fox inhabits open landscapes,
preferring a combination of steppes with shrubby thickets, woodlands, and the presence of
reservoirs. The number of the species has been steadily increasing since 2020, with the exception of
2024. In 2025, the maximum number of foxes for the study period was recorded. The dynamics of
the red fox population is determined by a complex of interrelated factors, the main of which are
food supply, climatic factors, anthropogenic impact, and epizootics.

Keywords: Trans—Baikal territory, hunting farm, hunting resources, red fox (Vulpes vulpes L.,
1758).

For citation: Vikulina N.A., Kayukova S.N. State of red fox resources (Vulpes vulpes L., 1758) in
the southern steppe regions of Trans—Baikal territory. Scientific and practical journal “Vestnik
IrGSHA”. 2026; 2 (133): 81-88. DOI: 10.51215/1999-3765-2026-133-81-88.

BBenenue. IIpoGnema AWMHAMUKKA YHCICHHOCTH >KHUBOTHBIX — OCHOBHAs B
COBPEMEHHOM 3KOJIOTHH.

He menee BakHBIMH BOIIPOCAMH SIBISIIOTCS OCOOCHHOCTH PAaCIpOCTpPaHEHUS
pPa3HBIX TpPYII OECMO3BOHOYHBIX M TIO3BOHOYHBIX JKMBOTHBIX, a HW3MCHECHHE
YUCIICHHOCTH OMNpPEACNAIOTCS JByMs Tpynnamud (GakTOpOB — TMPUPOIHBIMU H
aHTPOIIOTCHHBIMH [5].

OXOTHHYBM KUBOTHBIE — Ba)KHAs 4acTb MHPHUPOAHOro Kamutana Poccuiickoi
Qenepaniuii = U obecneynBaloT  (QopMHUpPOBaHME  DKOCHUCTEMHBIX  YCIYT
MOTPEOUTENHCKOTO U Cperoo0pa3yroniero xapakrepa [2].

[To coBpemenHoli cucremarnke oObikHOBeHHAst Jucuia (Vulpes vulpes L. 1758)
BXOJUT B OoTpsix XuIHBIX (Garnivora), cemeiictBo cobaubux (Ganidae) [6].
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Jlucunia — THMUYHBIN IPEJICTaBUTENb CEMENCTBA COOAUbUX, SIBISIONIUICS OJHUM
13 OOBEKTOB MYIIHOIO NPOMBICIA. DTO SKOJIOTMYECKU IUIACTUYHBIA BU[, XOPOIIO
NpUCHOCAa0IMBAETCA K PAa3IUYHbIM YCIOBUAM OOMTAaHMS, M IMOTOMY BCTpEdYaeTcs
MOBCEMECTHO: B JIECY, HA MOJIAIX, [0 OeperaM peK, y IepeBEeHb U JaYHbIX YYaCTKOB, a
C HEJJABHETO BPEMEHHM J1AKE B TOPOJAX.

Bun npencrasnser co6oi BaKHEHITUN KOMIIOHEHT 3KOCUCTEM 3a0aiiKajabCKOIo
Kpas, BBINOJHSS POJb PEryJSITOpAa YUCICHHOCTH TPBI3YHOB M APYTUX MEIKHUX
MJICKOTIUTAIONINX, 4 TAK)KE Y4aCTBYS B MUIIEBBIX LEMSAX, YTO CBUIECTEIBCTBYET O €€
3HAYMUMOCTH 11 CTAa0WJIBHOCTH  HPUPOAHBIX  coobmiecTB.  OOOCHOBaHUE
aKTyaJbHOCTH TEMbl OOBSACHSETCS BBI30BAMH, CBSI3aHHBIMH C COXpPaHEHUEM
O6uropa3zHooOpasust 1 00eCIEYeHHEM 3KOJOTUYECKON 0€30MacHOCTH PErnoHa.

3abaiikanbckuii kpah — cyobekT Poccuiickoit denepanyii B BOCTOUHOM YacTH
3a0aiikanbs, B cocraBe JlaJbHEBOCTOYHOTO (eepanibHOro OKpyra, 3aHUMAaeT
mwiomaas, paBHyro 431892 km?, uro cocrtaBiasier 2.51% ot miomanu Poccum.
3a0aiikanbckuil kpail rpannuut ¢ PecnyOnukoit Bypsatus m Pecnybnukon Caxa
(Axytus), Amypckoit u Mpkyrckoii o6nactsimu, a takoke ¢ Monronueit u Kuraiickoi
Haponanoit PecriyOnukoit [4].

Penwved 3abaiikaibckoro Kpas mpeicTaBlIeH paBHUHAMU U FOPaMHU, C 3aMETHBIM
npeobiananueM nocieqHux. CeBepHyI0 4acTh 3aHUMAIOT TOPHBIE XPEOThI, CPETHIO0
MOJIOCY — MHOTOUMCJIEHHBIE COTKH, I0KHYIO — OOIITUpPHBIE CTEMHbIE paBHUHBL. B Kpae
BBIJIENICHO, B OOIIEeH CI0KHOCTH, 65 xpedToB U 50 Bmaaun. Knumar peruona pesko
KOHTMHEHTAIBHBIA C HEJOCTAaTOYHBIM KOJMYECTBOM aTMOC(EPHBIX OCAJAKOB. 3uMa
JUIUTENbHAsE M CYpOBasi, MaJIOCHEXXHasl, ¢ OOJBIIMM YHUCJIOM SICHBIX aHel. Jleto
KOPOTKOE U TEIIOE, Ha Iore — kapkoe. [lepBas monoBuHa jieTa 0OBIYHO cyxasi, BTopas
MOJIOBMHA, KaK MPaBWIIO, TOXKIIuBas [8].

B cBmu ¢ TeM, uro 3abalKanbCKUil Kpaill XapaKTEepU3YyEeTCS CIOXKHOM
IPUPOJHON PaMKOW — Ha €ro TEPPUTOPUU BCTPEUAOTCA TOPHBIE MACCUBBI, TAaEkKHBIE
HKOCUCTEMBI, CTEIHbIE JaHIIAPThl U BOJHO—OOJOTHBIE YTOJlbs, 3TO 00yCIaBIMBaET
BBICOKMH TMOTEHIMaN OMOJOTHYECKOTO pazHooOpasus. OpHako CcoOBpeMeHHas
DKOJIOTHYECKasi cUTyalusi 37ech (opMupyercs TMOJ BO3ICUCTBHEM COUYETaHUS
KIMMAaTHYECKUX MW3MCHEHHM, YCWIMBAIOIIEHCS AHTPONOI€HHOM HArpy3Ku H
rJI00ABHBIX W3MEHEHHH B CTPYKType OJKocucteM. Kimmar craHoButcs Oolee
MIEPEMEHHBIM: YBEJIIMUUBAIOTCS JKCTPEMAJIbHBIE TEMIIEpAaTyphbl, 4YacTOTa 3acyX H
M0KapoB, YTO BIUSET HA CTPYKTYPY PACTUTEIBHOCTH U JOCTYNMHOCTb KOPMOBBIX
PECYPCOB ISl )KUBOTHBIX. 3a0alKaIbCKUN Kpal Kak 00JacTh OOMTAaHUS OXOTHHYBHX
KUBOTHBIX SIBJISIETCS] YHUKAJIbHOW TeppuTopueil [3].

Heapb — aHATN3 TUHAMUKY YHCIICHHOCTH JIMCHITBI 00bIKHOBeHHOM (VUulpes vulpes
L., 1758) Ha TeppuUTOpHH I0KHBIX CTEMTHBIX PallOHOB 3a0aiiKaIbCKOTO Kpasi.

Marepuan u metroasbl. [Ipu HanmuMcaHuu cTaTbd aBTOpPaMU MPOAHATU3HPOBAHBI
JaHHbIE YTIpaBJIECHUS IO OXpaHEe, KOHTPOIIO U PETYIHUPOBAHUIO OOBEKTOB KUBOTHOTO
Mupa MUHHCTEPCTBA TPUPOIHBIX PECypcoB 3a0alKabCKOTO Kpas, a TaKKe
pe3yabTaThl COOCTBEHHBIX MCCIIEAOBAHNN U MyOJIMKAIIMA HEKOTOPBIX aBTOpoB [1-15].
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B cratee mpeacTaBieHbl pe3yiabTaThl O0pa0OTKM M aHaIu3a 3UMHHUX
MapUIPYTHBIX y4eToB 3a nepuon 2020 — 2025 rr.

Pe3yabTaTthl U 00cy:KaeHHe. 3a0aliKalbCKHUI Kpail, ¢ €ro pazHOOOpa3HbIMU
MPUPOAHO—KIMMATUYECKUMH YCIIOBUSIMU, MPEJCTaBIseT cOOOM apean, rae Jucula
OOBIKHOBEHHAs aJanTUpOBajach K pa3W4YHbIM JaHamadTaMm, BKJIHOYas CTEIHbBIC
paiionsl kpas. CtenHble palioHBl 3a0alKalbCKOTO Kpas pPAacloJOKEHbI Ha Ore U
rpannyatr ¢ Kuraem u Modronuei, agMUHUCTpaTUBHO — 3TO (OHOHCKUM,
bop3unckuii, 3abaiikanbckuii, Ilpuaprynckuii u KpacHokaMeHCKUI pailOHBI.
boranuku Ha3bIBalOT 3Ty TeppuTopuio Jlaypckoil cTemblo co cBoeoOpa3zueM
KIIMMAaTHYECKUX YCJIOBUH, pelibeda, paCTUTEIHLHOTO U KUBOTHOTO MHUPA.

OO6miast momaab OXOTHUYBUX YrOAWM JTHUX MYHMIIMIAIBHBIX O00pa30BaHUM
HE3HAYUTENbHA U COCTABIISIET OpsAKa 7% OT OXOTHUYBHUX Yroaui kpas. OXOTHUYBU
yroabsi TepellaHbl B JIOJATOCPOYHOE TOJIb30BaHME 3aballKanbCKOW KpaeBOu
OOIIIECTBEHHON  OpraHu3alMud  OXOTHUKOB W  pbIOosioBOoB  (326.KOOOwuP),
IOPUIUYECKUM  JIMIaM,  WHIWBUAYaJbHBIM  MPEANPUHUMATEISIM,  BOCHHBIM
0O0IIIeCTBaM.

B OwnoHckoM paiioHe OJWH OXOTIIONB30BaTeNIb, C JBYMS 3aKpEIJICHHBIMU
yuactkamu — UIT Yepenuipina E.1O. (yuactok “lLlacyueiickuit” u “/lypynryickuii”);
B bop3unckom paitone — oxorxossiictBo “KmoueBckoe” 3a6.KOOOwuP; BOO
3abaiikanbs — bop3unckoe OX (yuactok 1); BOO 3abaiikanbs — bop3sunckoe OX
(yuactok 2) YUunnant; u UII PycunoBa H.A.; B 3abaiikanbckom paitone — OOO
“Opuon”’; B KpacHokameHCKOM pailoHe — o0xo0Txo3saicTBO “KpacHokameHckoe”
326.KOOOuP u OO0 “JlaiiT”; B IlpuapryHckoM — 0XOTXO03sIMCTBO “bbIpkuHCKOE”
326.KOOOwuP u UIT bpousrua A.B. (oxorxo3siicTBo “IIpuaprynckoe’).

OCHOBHBIM METOJOM TIOJIYYEHUS CBEJECHUW O YHCICHHOCTH JIMCHUIIBI
OOBIKHOBEHHOM SIBIIICTCS 3MMHUN MapIIPyTHBIA YUET.

VY4eTbl YUCTEHHOCTH OXOTHUYBUX KUBOTHBIX B 2025 rogy mpoBoamiuch 10 20
MapTa 1o npukazy MHUHUCTEPCTBA MPUPOIHBIX PECYPCOB U 3KOJIOruu Poccuiickoit
Oeneparun ot 27 wmrons 2021 roma Ne 512 “O0 yTBepKJICHUH TOPSJIKA
OCYILIECTBIICHUS TOCYITapCTBEHHOTO0 MOHUTOPUHIAa OXOTHUYBUX PECYPCOB U CPEIBI UX
oOWTaHWs W TMPUMEHEHMS €r0 JAaHHBIX M O MPU3HAHUHM YTPATHBIINM CHUIY MPUKa3a
MunucTtepcTBa npupoaHbIX pecypcoB Poccuiickoit ®eneparuu ot 25 HosiOpst 2020 T
Ne 964 [1].

CBeneHusi 0 YMCJICHHOCTU JIMCHIIBI HA TEPPUTOPUHM 3abailkaabCKOro Kpas 3a
nepuoa ¢ 2020 mo 2025 rr. npeacraBieHsl B Tabauie 1.

Yucnennocts Buaa ¢ 2020 r. cTabniIbHO yBETUYUBAECTCSA, 3a UCKITtoueHueM 2024
roja.

B 2025 r. 3aperncTtpupoBaHbl MAaKCHMAaJbHbBIE I[IOKA3aTENIU YHCIECHHOCTH
KUBOTHBIX 32 HCCJIEAYEeMbIi MEPHUO/JI, OJHAKO OHU MOJBEPKEHbI KojieOanusMm. [laxe B
ONTUMAJIbHOM apeasie Kak JeCOCTeNH U CTENHU MOMYJISIUs BUla KpailHe HeyCTONYMBa,
HE TOBOpS O TAa€XKHOW M TOATACKHOW 30HE, A€ YUCICHHOCTh MEPUOAUYECKU
MpeTepIieBaeT 3HAUUTEIbHbIC N3MEHEHUS (Ta0.2).
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Ta6muma 1 — O6umas yncaeHHOCTH Jucuibl 00bikHoBenHo# (Vulpes vulpes L., 1758) na
TeppuTOopHrHu 3a0aiiKaJIbLCKOro Kpas

Table 1 — The total number of the red fox (Vulpes vulpes L., 1758) on the Trans—Baikal

Territory
Bun YuceHHOCTh MO0 TOoAaM, ThIC. 0C00.
2020 2021 2022 2023 2024 2025
Jlucuma oOBIKHOBEHHAS 4,90 5.31 6.225 6.511 6.174 7.088
(Vulpes vulpes L., 1758)

K&)KIIOC OMOJIOTMYECKOE SIBJICHUE B nomyJjisinuu, a 0COOEHHO JUHaAaMHKa €€
HaCCIICHUA, MOXCT OBITH MpaBUJIIBHO OLICHCHO TOJBKO B CBCTC CTATHCTHUYCCKHUX
JaHHBIX, oe3 KOTOPBIX HCJIb3A UCCICIOBATH ) XU3Hb IMOITYJIAIINN [7]

Tabnuna 2 —“UucaeHHocTs Jucuiibl 00bikHOBeHHOI (Vulpes vulpes L., 1758) Ha
TEPPUTOPHHU OT0—CTENMHbIX PailoHOB 3a0aiiKaIbCKOI0 Kpasi

Table 2 — Abundance of the red fox (Vulpes vulpes L., 1758) in the steppe regions of the
Trans—Baikal territory

Paiio YucIeHHOCTh MO0 ToAaM, ThIC. 0C00
2021 2022 2023 2024 2025
Bop3uHckuii 188 247 235 234 217
3abaiikaIbCKHUI 33 48 61 64 58
KpacHokameHckmii 156 167 179 201 221
OHOHCKHI 115 130 108 141 187
[TpuapryHckwmii 115 200 184 198 144

OgHuM U3 DSKOJOTHYECKUX (DAKTOPOB, KOTOPHIA OMNpENeNsieT YHCICHHOCTD
JIUCHIIBI, SIBISIETCSI COCTOSIHUE KOPMOBOM 0a3bl. OCHOBHYIO JIOJIIO B PAIliOHE BHJIA B
CTEIHBIX paiioHax 3a0alKalbCKOTO Kpasi COCTABIIAIOT MBIIIEBU IHBIE TPHI3YHBI.

Kak BugHO M3 Tabnuipl 2, HaMOOJbIIAsS YHCIEHHOCTh JIMCHUIIBI OTMEYAaeTCs B
bop3unckom n KpacHokameHckoM paitoHax. B IlpuapryHckom paliOHE OTMEUEHBI
KojeOanusi 4rcieHHOCTH. [lomokurenvHas nuHamuKa HaOmomaetcss B OHOHCKOM
paiione. Mcxoasd U3 OTYETOB OXOTOBENOB M OXOTIIOJIB30BATEIICH, B CTEIHBIX PalOHAX
3a UCCIEeMYEMBbIN Tepro/l HabII01aJCsl XOPOIINA yposkail MBIIIEBUIHBIX, OYpYHIIYKa,
MUIYX, MEJIKUX BOpoObMHBIX nTUL. [lajmenwe cmnpoca Ha NYIIHUHY, HU3KHE
3aKyIIOYHBIC LIEHBI, YIOPOKAHUE TPAHCIIOPTHBIX PACXOJ0B IIPUBEIIM K YMEHBIICHHUIO
00BEMOB TOOBIUM OOJBITMHCTBA HEKOTJA IIEHHBIX MYITHBIX KUBOTHBIX, B TOM YHCIIE
u Jucuilbl. V3MeHEeHHEe KOHBIOHKTYPhl MHUPOBOTO MYIIHOTO PbIHKA (CHUXKEHHE
MOTPEOUTENHCKOTO CITPOCa HAa HATYPAbHBIN MEX, HATUYNe NCKYCCTBEHHBIX aHAJIOTOB
HATypaJbHOTO  MeXa, HecTaOWibHAs  OJKOHOMHUYECKas  CHUTyallus)  TakKKe
crocoOCTBOBAJIO CHIKEHHUIO crpoca Ha Ao00bluy. Bospociias ponb JHCHIBI Kak
o0bekTa OOpHOBI C OCHMICHCTBOM IPOTHBOPEYHMT HiSe €€ MaccoBoi mo0brum. Ha
OCHOBaHMM  COBOKYIMHOCTH  BBIII€  MNEPEYUCICHHBIX  (PAKTOPOB  MOXKHO
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KOHCTaTUPOBATh, YTO MX KOMIUIEKCHOE BO3JEHCTBUE CO3AAJIO YCIOBHS AJI MOAbEMA
YUCJIIEHHOCTH BUJA, YTO OTPA3UJIOCh B HAOJIIO1A€MON MOIOKUTENbHOW TUHAMUKE.

3akiarouenne. OXOTHUYBM Yrojbsi IOrO—CTEMHBIX pPalloHOB 3aballKalbCKOIro
Kpasi XapaKTepHU3yIOTCS MaJlOBOJIHOCTBIO, MECTaMHU O€CCTOYHOCTBIO, 3aCOJEHHOCTHIO
IPYHTOB KOTJIOBUH M HAJIMYHUEM CYXHX CTEIEd, 4TO OKa3bIBaeT MPEUMYIIECTBEHHO
orpaHuuMBaronMii  3pQPexTr Ha pacupoCTpaHEHHE JHUCHUIBI  OOBIKHOBEHHOM.
KoHconunupoBaHHbli  aHaaM3 pe3yJbTaTOB CO3/JAa€T MPOYHYIO OCHOBY s
JTaTbHEUIUX JCUCTBUUA B 00JAaCTHM M3Y4YEHUS JUHAMUKHU YHWCICHHOCTH, a TaKXe
MOIYEPKUBAET BAXKHOCTh MPOJOJIKEHUSI KOMIUIEKCHBIX UCCIEAOBAHUM, YTO MO3BOJIUT
o0ecreynuTh YCTOWYMBOE HCIONb30BAaHUE MPUPOJHBIX PECYpCOB pEruoHa U
COXpaHUTh OMoOpazHooOpasue 3a0alKaabCKOro Kpasi.
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Hay4yHnas crarbs
I'MJIPOPUIIBHAA ®JIOPA CPEJHEI'O ITPUAHI'APBSA

O.I1. BunbkoBckasi, H.A. Hukyiuna

Wpkyrckuil rocyaapcTBEHHBIN arpapHblii yHHBepcuTeT UMeHU A.A. ExxeBckoro, MooexxHbIi,
Upxymcekuii p—n, Upkymckas obnacmo, Poccus

AnHoranus. [lpencraBieHsl pe3ynbTaThl HCCIACAOBAHUS THAPODUIBLHON (IIOPHI COCYIUCTHIX
pactenuii Cpennero [lpuaHrapbsi, OXBaThIBAIOIIETO TEPPUTOPUIO BAOJL PEKH AHTApbl (OT yCThA
Oxu 1o yctbs Wnuma), B aAMUHUCTPATHBHOM OTHOIEHUU Y CcTh—numckuii, HmkaemmMckuii
Bpatckuit paitonsl Mpkyrckoil 061acTi. AKTyalbHOCTh paOOThl 00YCIOBIIEHA BHICOKON CTENEHbIO
JKCIUTyaTallMM peruoHa U HEOOXOJUMOCTh €ro HKOJOTMYECKOTO MOHHMTOPHHIAa B YCIOBMSIX
MHTEHCUBHOTO MPUPOAOINOJIb30BaHus. Llenbio nccnenoBanuil cTano BBISBIEHUE BHUIOBOIO COCTaBa
U CTPYKTypbl TuapoduabHoi (uopsl. Mcrmonp30BaHbl KIACCHYECKUE METOMBI (DIOPUCTHUECKHUX
M3bICKAHUW 10 pe3ylbTaTaM HATypHBIX paboT B BereranuoHHble ce30oHbl 2017-2024 rr.
HccnenoBanus mpoBelneHbl Ha KIIIOYEBBIX O0OBEKTax pernoHa — Ycrb—Mnmmckoe, bparckoe u
4aCTUYHO boryyaHckoe BOJOXpaHWIMING, a TAKKE HA HEKOTOPBIX APYIMX BOJOTOKAX U BOJOEMAX.
[To npoBeneHHBIM HCCIETOBAHUSAM COCTABJIEH KOHCIIEKT, KOTOPBIN BKItouaeT 193 Buna u3 93 poaos
50 cemeiictB. Boisiineno, uto Ha Cpennee [Ipuanrapse npuxoautcs 50.78 % BumoBoro OoraTcTBa
ruApopmIbHON Guopsl peruoHa. B cioxeHnn aHanu3upyemoil Guiopbl ydacThe BHIOB U3 TPYIIIIbI
IV (BnaromobuBbie) 3ameTHO HUXKE — 37 %, yeM B cpaBHeHHH ¢ 64 % s baiikanbckoit Cubupu.
CBsi3aHO 3TO ¢ TeM, 4To Teppuropus baiikansckoit Cubupu uMeeT OOBITYIO TUIOMAh U BKIIOYAET
BBICOKO€ pa3HooOpa3ue TUIOB pacTtutenabHocTu. CocTtaB siapa ruapo@uibHON (IOphl, T.€. ee
OCHOBHOM 4YacTH, B IieJioM aHajoruueH (uope baiikanbckoit CuOMpu M HE MMEET YHUKAJIBbHBIX
Bui0B. B ruapodunshoit ¢diope Cpeanero Ilpmanrapes oOHapykeHo 10 BHIOB COCYIMCTBIX
pacTeHui, KOTOpble MMEIOT OXpaHHbIM craryc. K pacreHusm, BkiarodeHHbIM B KpacHyro KHUry
Poccuiickoit deneparmu, otHocsates Caulinia flexilis Willd. u Tillaea aquatica L. Ocranbubie 8
BHJIOB OXPAHSAIOTCS HA PETHOHAIBHOM YPOBHE.

KiloueBble ciioBa: BOJHBIE M OKOJIOBOJAHBIE pacTeHusi, AHrapo—CasHCKHl (QIOpUCTUYECKUIA
paiion, Upkyrckas 061acTh.

Jass uutupoBanusi: BunpkoBckas O.I1., Hukynuna H.A. T'uapodunbnas d¢uopa Cpennero

[Mpuanrapes. Hayuno—npakmuueckuil scypran “‘Becmnux Upl'CXA”. 2026;2 (133): 89-100. DOI:
10.51215/1999-3765-2026-133-89-100.
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Research article

HYDROPHILIC FLORA OF THE MIDDLE ANGARA REGION
Oksana P. Vinkovskaya, Natalia A. Nikulina

Irkutsk State Agricultural University named after A.A. Ezhevsky, Molodezhny, Irkutsk district,
Irkutsk Oblast, Russia

Abstract. The results of a study of the hydrophilic flora of vascular plants of the Middle Angara
region, covering the territory along the Angara River (from the mouth of the Oka to the mouth of
the 1lim), administratively within Ust—Ilimsky, Nizhneilimsky and Bratsky districts of Irkutsk
region, are presented. The relevance of the work is due to the high degree of exploitation of the
region and the need for its environmental monitoring in conditions of intensive environmental
management. The purpose of the research was to identify the species composition and structure of
hydrophilic flora. Classical methods of floral surveys based on the results of field work in the
growing seasons of 2017-2024 were used. The research was carried out at key sites in the region —
Ust-Ilimskoye, partly Bratskoye and Boguchansk reservoirs, as well as on some other watercourses
and reservoirs. Based on the conducted research, a synopsis has been compiled, which includes 193
species from 93 genera of 50 families. It was revealed that the Middle Angara region accounts for
50.78% of the species richness of the hydrophilic flora of the region. In the composition of the
analyzed flora, the participation of species from group IV (moisture—loving) is noticeably lower —
37%, compared with 64% for Baikal Siberia. This is due to the fact that the territory of Baikal
Siberia has a large area and includes a high variety of vegetation types. The composition of the core
of the hydrophilic flora, i.e. its main part, is generally similar to the flora of Baikal Siberia and has
no unique species. Ten species of vascular plants have been found in the hydrophilic flora of the
Middle Angara region, which have a protected status. Plants included in the Red Book of the
Russian Federation include Caulinia flexilis Willd. and Tillaea aquatica L. The remaining 8 species
are protected at the regional level.

Keywords: aquatic and near—aquatic plants, Angara—Sayansky floristic district, Irkutsk region.

For citation: Vinkovskaya O.P., Nikulina N.A. Hydrophilic flora of the Middle Angara region.
Scientific and practical Journal “Vestnik IrGSHA”. 2026; 2 (133): 89-100. DOI: 10.51215/1999-
3765-2026-133-89-100.

Beenenne. OOmmpHass tepputopus IIpuanrapes cBs3aHa TPUPOIHBIMH
KOMILIEKCAMH C PEKO AHrapoi, MpoTsKEHHOCTh KOTOpol coctasisieT 1719 kM. Ero
NEJI€HUE TMPOU3BEACHO [JIs PAlMOHAIIBHOTO MPUPOJAOINOIb30BaHUS B IEPBOM
nonoBuHe XX BeKa MO TMPUHLHMINAM  HUCTOPUYECKOM, TIeO0JOTHYECKOU H
aIMUHHUCTPATHUBHOM IIEJIIECOOOPA3HOCTH € ydeToM penbeda u Apyrux (U3MKo—
reorpadgudeckux ocodennocteut [4, 12]. B nacrosmee Bpemsi Cpennee [Ipuanrapbe
BKJIIOYAET TEPPUTOPHUIO BIOJb PEKU AHTrapbl OT YCTbsl peku OKU 1O YCTh PEKH
Nnvma, B aAMUHHCTPAaTUBHOM OTHOWLIEHWH OTHOCUTCS K YcTrb—UnmmMmckomy,
Hwxnennumckomy u bparckomy paitonam Upkytckoii o6nactu [2, 6, 8].

B npenenax Cpeanero IIpuanrapbs HaX0AATCsI KpyHnHbIE TUAPOOOBEKTHI (Y CTh—
Nnumckoe BogoxpaHuinile, 4acTUUHO boryuyanckoe u bpaTckoe BompoxpaHWiIUIIA).
borydanckoe BogOXpaHWIIHIIE OKOHYATEIbHOE 3al0JIHUIOCH B 2012 T.
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[Inomane BogHOrO 3epkasia bparckoro BomoxpaHwiIumia B IpeAesiax
TEPPUTOPHU MCCIIENOBAHMS COCTABIAET 3.6 Thic. kM2, Ycrh—Mmmmckoro — 1.9 Teic.
KM?, MHOTOYMCIIEHHBIX PEK U PYYbeB — CBbIIE 5 Thic. kM2, B Cpennem Ilpuanrapne
HaxoauTcs cbime 100 o3ep, oOmieit miomansio He MeHe 2 Thic. kM2 [15].

Tepputopusi ucciaegoBaHUS OTHOCUTCS K BOJOCOOpHOMY OacceliHy peku
Enuces. Camplil KpyIHBIA IPUTOK peku AHrapel — pexa Mnum, noamHa KOTOpoil B
HIWKHEM M CpeJHEM TEYEeHMHM IpeacTaBisieT  Tenepb  Ycrb—Minumckoe
Bojoxpanuiaume. KpynmHeIMM BOJOTOKaMM SIBIIAIOTCA pekn BuxopeBka, TaHryii,
Koma, Wmup, Kama, Enapma, Tymama, bamapma, Onyuanka, Kara, Ty06a; s
Bbparckoro Bogoxpanunuima — peku Oka u Us; niig [lonkamennon TyHryckn — peka
Karanra, xoropass nepecekaer 3anaaHyr ydacte Cpensero llpuanrapes c rora Ha

ceBep.
Hanuuue pa3BuToi cucTeMbl BOJOTOKOB U BOJIOEMOB, KaK €CTECTBEHHOTO, TaK U
UCKYCCTBEHHOTO MIPOUCXOKIACHUS, BBICOKAs CTEIEHb 00ecrie4YeHHOCTH

THAPOPECYPCaMU OTIPEACISIOT NMPUPOHYI0 ocoOeHHocTh Cpennero I[lpuanrapes —
OTHOCHUTEJIbBHOE€ BHJIOBOE pPa3HOOOpa3ue BOJHBIX, OKOJIOBOJHBIX M MPUOPEKHBIX
pacrenuif. Ilockonbky  mpuOpeXHbIE 30HBI  TNPUHAIJIEKAT K  Haumbosee
OKCIUTYaTUPYEMBbIM ~ 3e€MJISIM  HAceJIEHHbIX MyHKTOB [1], TO mpoBeneHHbIC
UCCJICIOBAaHUS UMEIOT BBICOKYIO aKTyaJIbHOCTb JJIsI OCYIIECTBICHUS SKOJIOTUYECKOTO
MOHUTOPUHTA TEPPUTOPUHU, A TAKKE JOMOJHSIOT JAaHHBIE MO PACHPOCTPAHEHUIO
BUJIOB B PETHUOHE.

Leab — BBIABUTH COCTaB M CTPYKTYPY TUAPOGUIBLHON (IOPBI COCYAUCTHIX
pactenuii Cpegnero [Ipuanrapbsi.

Marepuan u mMeroauka. B ocHOBY paboThl MoyiokeH repOapHbId Marepuad,
coOpanHbIi B TIosieBbIe ce30HbI 2017-2024 rr. Ucnoap30BaHbl KJIACCUUECKUE METOIBI
dnopuctuueckux u3bickanuii. Hanbonee peTtanbHO HUCCIENOBaHHUS MPOBEICHBI Ha
JOCTYITHBIX BOAHBIX ydacTKaxX U Mo mobepexbio YcTh—IMMCKOro BOJOXpaHUIIHINA
B mpenenax ropoja Ycrb—MnumMmcka u OMMKaWIIUX €ro OKPECTHOCTSX, a TakKKe B
yCTbe peku IaydaHka, mnocenkoB Hopas HWrupma, Surens, Paaumieso
Hwxuennmumckoro paiioHa. AkBatopus U mobepexbe bpaTckoro BomoxXpaHWIHINA
uccienoBaHbl B ropojae bparcke, B ToM uucie ans KypuatoBckoro 3anuBa, a Takxke
3anuBoB TapmuHckuil U [{onoHOBKa.

[Iunpodunsaas ¢nopa Cpennero [Ipuanrapbst npuHsATa B paboTe B JOCTATOYHO
IIUPOKOM  CMBICJE, Kak (aopa COCYAWCTBIX pPACTCHHUM, CBA3aHHBIX CBOUM
CYIIIECTBOBAHUEM C BOJAOEMaMH M BOJOTOKAaMHU, TO €CTh KakK (piopa ruapoMopdHBIX
skorormoB [11, 16].

[Tpu BBISIBIEHUU cocTaBa (IOPHI COCYAUCTBIX PACTEHHH, MPOU3PACTAIONIUX B
BojoemMax u BomoTrokax Cpeanero IlpuaHrapssi, UCNOIB30BaHbI JAHHBIE JUISl BbIAEIA
[13-2 Anrapo—CasiHckoro QuiopucTH4ecKoro paiioHa pabodero menenus MpkyTckoin
obmactu [7], a Takke CBEACHUS M3 HAyYHBIX nyonmkanmi [3, 5, 13, 14, 16, 17].
[TpuponooxpanHbplii cTaTyc THAPOPWIBHBIX PACTCHHH ycTaHOBIeH 1o KpacHbIM
kHuraM Mpxkyrckoit oomactu [9] u Poccuiickoit @eneparuu [10].
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HomeHnknaTypHble KOMOMHAUMK MPUBEJEHBI M0 CIELHATU3UPOBAHHON CBOJIKE
“Koncnekt ¢uopsl MpkyTckoit obnactu (cocyaucteie pactenus)” (2008) [7]

I'pynna “BepHOCTM” BOJHOW CpeA€ BHUIOB, BCTPEUHAIONIMXCA B BOJOEMax H
BogoTrokax Cpenunero [lpuanrapes, mpuBeieHa B paOOTe COTJACHO ONpPENENIECHUIO
B.B. Yenunoru B MoHorpaduu “@nopa u pacTUTEIBHOCTh BoJ0eMOB baiikanbckoi
Cubupu” [17] u umeeT cieaytouye kareropuu: | — coOCTBEeHHO BOJIHBIE (0OIUTaTHO
BoAHbIE) BUAbL, || — mutactuuHo BoAHBIE ((aKyIbTATUBHO BOJHBIC, aM(pUOUNHBIE)
Buabl; |l — okonoBogubie (mpuOpexxHo—BoaHbIE) BUAbL, |V — BraromoOuBbIe
HazeMHble BuUAbl (Turpodutsl). [Ipm 3TOM mnepBble 3—u TPYIIBI O00pa3yrT SIpPo
ruapoduiabHoi iiopsl Cpeanero [Ipuanrapbs.

Pe3yabTaThl 1 00cyxaenne. [1o npoBeIeHHBIM UCCIIEI0BAHUAM BBISIBICHO, YTO
ruapopunbHas  Quopa Cpegnero Ilpuanrapss oTIMYaeTCs OTHOCUTENIbHBIM
pazHooOpa3zueM W HacuuTbiBaeT 193 Buzma cocynucteix pacteHui u3z 93 pogon 50
ceMelcTB, 4 Ki1accoB, 3 oTaenoB (Tadmauma 1).

Tabnuma 1 — CnekTp BbICIIMX TAKCOHOB (0T€/10B, KJ1acCOB) ruApoduibHoi ¢Jiopbl
Cpeanero Ilpuanrapbs

Table 1 — The spectrum of higher taxa (divisions, classes) of the hydrophilic flora of the
Middle Angara region

[Tponopumu dopsl
YHCII0 YHCII0 YHCIIO0
HazBanus oTaesoB, K1accoB o
CeMECTB pOJIOB BUJIOB
nonsa % noas % noas %
|. Equisetophyta — XBoreBuaHbIe 1 1 1
1. Equisetopsida — XBormieBuHbie 2.00 1.08 0.52
I1. Polypodiophyta — ITammopoTHHKOBUAHBIE 1 1 1
2. Polypodiopsida — MHOTOHOKKOBH/THBIE 2.00 1.08 0.52
I11. Magnoliophyta (Angiospermae) — L{BeTkoBbie
(HOKpB?TOCGI\feHy:II)I(C) IoP )M 48 91 191
’ 96.00 97.84 98.96
B TOM YHCJIC:
3. Liliopsida (Monocotyledones) — JInnueBuaHbie 18 39 103
(OngHOMONTBHBIC) 36.00 41.93 53.37
4. Magnoliopsida (Dicotyledones) — 30 52 90
Marnonuesuaabie (J{By101bHbIE) 60.00 55.91 46.63
Bcero: 20 23 193
100 100 100

AHanu3 CUCTEeMaTUYECKOU CTPYKTYpbI HccieayeMon (iiophl moka3ain, 4Tto u3 4—
X OTZIENIOB, KOTOPBIE XapaKTEePHBI I THAPOPMIbHON (hiopsl baiikansckoit Cubupu,
B Cpennem Ilpuanrappe He BCTpedaeTcsi €AMHCTBEHHbIA U3 BCEX — OTIEN
TayHooOpasHeIX pactenuii (Lycopodiophyta).

st cpaBHenust — o nanHbM B.B. Uenunoru [17] ansa ruapoduinsHO# Gaopsl
Baiikansckoit Cubupu, miomags KOTOPOWM COCTaBiseT CBbImE 1.5 MIH. KM2,
BbIsiBIeHO 380 BH0B 13 110 pogoB u 67 cemeiicTB (pUCYHOK 1).
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B Cpennee ITpHaHTapse 50 93 193

Pucynok 1 — CucremaTnyeckune nokasareau ruipopuiabnbix ¢guiop baiikaasckoit Cudbupu u
Cpennero Ilpuanrapbsi B cpaBHeHMH

Figure 1 — Systematic indicators of hydrophilic flora of Baikal Siberia and the Middle Angara
region in comparison

Cpenuee Ilpuanrapre nmeet miomans 80.2 Teic. kM?, unu 5.17 % ot oOmei
wiomaan  baiikansckoit  Cubupu. B mpemenax  Cpennero  Ilpuanrapbs
3apeructpupoBano 50.78 % BumgoBoro 6oraTcTBa rUAPOGUILHON (IIOPHI peruoHa.
OOBsicHsIeTCsl 3TO TeM, uTo ruapoduiabHas ¢iopa balikanbckoit Cubupu B 11€70M
HEJ0CTATOYHO Pa3HOOOpa3Ha B CUCTEMATHUYECKOM OTHOIICHUH JUIsl TaKOW OOJbIION
TeppuTopun, a Takxke c TeMm, 4yto Cpennee IIpumanrapbe H300UTyeT HAIUYHEM
TUAPOOBEKTOB.

CaMbIM MHOTOUYHUCIICHHBIM SBIIsSIETCSI cemercTBO CYperaceae, KoTopoe BKIIIOYAET
47 BugoB u3z 7 ponos, unu 24.35 % cocraBa ¢mopsl (Tabn. 2). JJomuHHpOBaHUE
Cyperaceae oTHOCUTCS K XapaKTepHbIM OCOOEHHOCTSIM, IMOCKOJIbKY BUJIOB CEMECTBa
OombIIIe BCETO cpenu TPaBSHUCTHIX OJIHOJOJBHBIX pacTeHui
(Liliopsida=Monocotyledones) Hamrero pernona, Kak B I[CJIOM, TaK U B OTHOIICHHH

ruApoGIBbHON (QIIOPHI.

Tabnuma 2 — Benyiue cemeiictBa ruapo¢uibHoii ¢puiopsl Cpennero Ilpuanrapbs

Table 2 — The leading families of the hydrophilic flora of the Middle Angara region

No . OB BUJIBI
HasBanus cemeiicT

n/m YHUCIIO nonst, % | uucimo | pous, %
1 2 3 4 5 6
1 | Cyperaceae — CpiTHEBbIE 7 7.53 47 24.35
2 | Poaceae — MATIHKOBEIE 10 10.75 15 1.77
3 | Potamogetonaceae — PiectoBsie 2 2.15 13 6.73
4 | Ranunculaceae — JIrotukoBbIe 4 4.30 11 5.70
5 | Salicaceae — lBoBruIe 1 1.07 9 4.66
6 | Juncaceae — CUTHHKOBEIE 1 1.07 5 2.59
7 | Lamiaceae — SICHOTKOBBIE 4 4.30 5 2.59
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[Ipopomkenue TabauIn 2

1 2 3 4 5 6
8 | Brassicaceae — KanycTHblie 2 2.15 5 2.59
9 | Polygonaceae — I'peuniitbie 2 2.15 4 2.07
10 | Ericaceae — BepeckoBbie 4 4.30 4 2.07
11 | Scrophulariaceae — HopuuHukoBbie 4 4.30 4 2.07
12 | Primulaceae — [IpumynoBsie 3 3.22 4 2.07
13 | Asteraceae — ActpoBbie 3 3.22 4 2.07
14 | Nymphaeaceae — KyBiinHkoBbIe 2 2.15 4 2.07
15 | Typhaceae — PorozoBbie 1 1.07 3 1.55
16 | Alismataceae — YactyxoBble 2 2.15 3 1.55
17 | Lemnaceae — PsickoBble 2 2.15 3 1.55
18 | Orchidaceae — OpxuaHbie 2 2.15 3 1.55
19 | Caryophyllaceae — I'BozquuHbIe 1 1.07 3 1.55
20 | Saxifragaceae — KamHenoMKoBbIE 2 2.15 3 1.55
21 | Haloragaceae — CiaHOSITOJHUKOBBIC 1 1.07 3 1.55

Bcero: 60 64.47 155 80.25

3HAUNTEIBHOE YYacTHE B CIOKEHHH (JIOpHI TakkKe UMeEroT cemelictBa Poaceae,

Potamogetonaceae, Ranunculaceac u Salicaceae, kotopeie BkiItouaroT oT 9 g0 15
BUN0B (4.66—7.77 % ot obmero uucna). MuorouucinenusiM (13 Bumos, 6.73 % ot
coctaBa (yopbl) sBIsEeTCS ceMelicTBo Potamogetonaceae, xkoTopoe HE BXOJWT B
YKCJI0 MHOTOYHCIICHHBIX B PETMOHAIBHOM (hJI0pe OJTHOAOIBHBIX PACTCHHIA.

Benymux cemericts, comepkammx 3—u u Oosiee BUIOB, HacUUThIBaeTcs 21 u3

50, onu coxaepxkar 155 sugoB u3z 50 poaos, To ecth 80.25 % coctaBa ruAPOOUIBHON
daoper Cpeanero [Ipuanrapes. Bexymux posoB, BKIOYAONUX 3—1 U 00Jiee BUJIOB,
BoIsIBIIEHO 14 13 93 (Tadu. 3).

Tabmuma 3 — Bexymue poabl ruapoduibHoii ¢guiopsl Cpeanero [lpuanrapbs

Table 3 — The leading genera of the hydrophilic flora of the Middle Angara region

No Haspanus poios I'mapodunsHas daopa
n/m YKCIIO BUJIOB nouis, %
1 | Carex — Ocoka 29 15.02
2 | Potamogeton — Pnect 10 5.18
3 | Salix — UBa 9 4.66
4 | Eriophorum — ITymwuma 7 3.63
5 | Ranunculus — JIroTuk 7 3.63
6 | Juncus — CuTHHK 5 2.59
7 Eleocharis — BonotHuna 4 2.07
8 | Typha —Poro3 3 1.55
9 | Stuckenia — HItykenus 3 1.55
10 | Calamagrostis — Beiinnk 3 1.55
11 | Scirpus — Kamsi 3 1.55
12 | Stellaria — 3Be3quaTka 3 1.55
13 | Cardamine — Cepne4Huk 3 1.55
14 | Myriophyllum — Ypyrs 3 1.55
Bcero: 92 47.63
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besycnoBno nmuaupyer pon Carex — 29 Buaos (15.02 %), Takke 3HAUUTEIBHOE
YHCII0 BUJIOB cojaepxar poabl Potamogeton (10 Bumos, 5.18 %), Salix (9 Bumos, 4.66
%), Eriophorum u Ranunculus (rio 7 Buzaos, 3.63 %).

B cnoxenun rugpodunbaoit ¢paopel Cpeanero [lpuanrapbs yyactue BUIOB U3
rpynmnsl 1V (BnaromtoOussie) coctaisier 71 sua (37 %), yem B cpaBHeHUH ¢ 64 %
s baiikansckoit Cubupu (puc. 2).

CBsi3aHo 3TO ¢ TeM, 4TO Teppuropus balikanbckoit Cubupu nmeer OONbIIYIO
IUIOLIAAb M BKJIIOYAET BBICOKOE pazHOoOOpa3ue TUIOB pacTuTeabHOCTH. CocTaB sapa
ruapopUIbHON (JIOphL, T.€. €€ OCHOBHOM 4YacTH, B II€JIOM aHaJoruyeH Qiope
baiikanbckoit Cubupu 1 He UMeeT YHUKAJIbHbBIX BUJIOB.

35(18 %)
71 (37 %)
H[pymmal

(BomHEIE)

14 (7 %) pymmall
(amdHGHIHHEIE)

H I'pymma T
(mpHOpEXKHEIE)

ETpyomalV

73(38%) (BmaromoGHERIE)

Pucynok 2 — CooTHo1IeHHE TPyNN “BepHOCTH” BOJAHOM cpelne B ruaApopuIbHOM (iope
Cpennero Ilpuanrapbs

Figure 2 — The ratio of groups of “fidelity" to the aquatic environment in the hydrophilic flora
of the Middle Angara region

HecMmoTpst Ha TO, yTO pUOpPEKHBIE 30HBI B HACEJIEHHBIX MMyHKTAaX MPUHAJICKAT
K HauboJjiee aHTPOIOTeHHO IPeOoOpa30BAHHBIM TEPPUTOPHAM, BHUIOB rpymmbl |1
(mpubpexnbie) BoisiBICHO 73 Buaa (38 %), 4TO CBSI3aHO C TETEPOTEHHOCTHIO
(bOPMHUPYIOIINXCS YCIOBHIA.

B ruapodunsHOit dmope Cpemuero Ilpumanrapes oOnapyxkeno 10 BumoB
COCYAMCTBIX PACTEHUM, KOTOPhIE UMEIOT OXPaHHBIN cTatyc (Tab. 4).

K pacrenusm, BkmoueHHBIM B KpacHyro kaury Poccuiickoit @eneparuun [10],
otnocsitess Caulinia flexilis Willd. u Tillaea aquatica L. TlepBast umeer Kateropuio
cTaTyca PpEIKOCTH 2, BHJ, COKpAIIalONIUHACS B  YUCIACHHOCTH  W/WIH
pacnpocTpaHeHuH, BTopas — 3, peakuid Bua. CTaTyc yrpo3bl HCUYE3HOBEHHS Y 000X
BUJIOB — Y, T.€. YA3BUMBIA BHJ, & CTENIEHb U NEPBOOUYEPEIHOCTh MPUHUMAEMBbIX, U
IUIaHUPYEMBbIX — mpupogooxpaHHeix wmep — I (mocrarouno obmux wmep,
MPEyCMOTPEHHBIX HOPMATUBHBIMU NPaBOBbIMU akTaMHu Poccuiickor @enepanuu B
obOnactu oxpanbl). OcTanbHble § BUIOB OXPAHSIOTCS HAa PETUOHATLHOM YPOBHE.
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Tabmuua 4 — Kateropum craryca peakocTu ruipouibHbIX BUI0B pacTeHuii CpenHero
IIpuaHrapbsi peruoHAJILHOIO U (eiepaJIbHOTO YPOBHEH OXpaHbI

Table 4 — Categories of the rarity status of hydrophilic plant species of the Middle Angara
region at the regional and federal levels of protection

Kareropus craryca
/o *
No Ha3sanue Buma pEIKOCTH
KKHO | KKP®D
Potamogetonaceae Bercht. et J. Presl — PrectoBbie
1 | Potamogeton maackianus A. Benn. — Prect Maaka \ 2 \ -
Zannichelliaceae Chevall. — JI3annukennuensie
2 | Zannichellia repens Boenn. — JI3aHHHUKeIUIHS ONI3yHast \ 3 | -
Najadaceae Juss. — HasioBbie
3 | Caulinia flexilis Willd. — Kaymuuust ru6rast \ 2 [ 2, v, 1
Nymphaeaceae Salisb. — KyBuinakoBbie
4 | Nuphar lutea (L.) Sm. — KyOsimika xentas 3 —
5 | Nuphar pumila (Timm) DC. — Ky0binika manas 2 -
6 | Nymphaea candida J. Presl — KyBuinnka uncro—0Oenast 3
7 | Nuphar tetragona Georgi — KyBiinHka 4eTbIpexyrosbHas 3
Crassulaceae J. St.—Hil. — TonctsaKkOBBEIE
8 | Tillaea aquatica L. — Tumnes BogsiHas ‘ 3 | 3, ¥, 1
Elatinaceae Dumort. — IToBoiiHUYKOBBIE
9 | Elatine hydropiper L. — IToBoiHHYEK BOIHOTIEPEUHBIH \ 2 \ —
Menyanthaceae Dumort. — BaxtoBbie
10 Nymphoides peltata (S. G. Gmel.) Kuntze — BonoTousetHuk 5 B
(HumbOBETHUK) IIUTOIMCTHBIN

*Venosnvie obosznauenus: Kareropus cratyca peaxkoctu KKMO — Kpacnas kamra Hpkyrckoi
obnactu [9]: 2 — ys3BuMbIi Bua, 3 — peakuit Bua;, Kareropus craryca penkoctan KKP® — Kpacnas
kaura Poccuiickoit ®epepanum [10]: 2 — BuI, COKpaIIarONIUiiCS B YHUCICHHOCTH W/WIH
pacnpocTpaHeHuu, 3 — pelKuil BUJ, CTaTyC yrpo3bl HCUE3HOBEHUSI Y — YSA3BUMBINA BUJ, CTEIIEHb U
MIEPBOOYEPETHOCT, NPUHUMAEMBbIX, U IUIAHUPYEMBIX HpupojiooxpaHHbix mep |l — nmocrarouno
o0umMx Mep, MpeaycCMOTPEHHBIX HOPMATUBHBIMU MpaBOBbIMH akTamu Poccuiickoit denepanuu B
o0yacTu OXpaHsbl.

3akiarouenne. [lo mnpoBeNEHHBIM HCCIEIOBAHUSM COCTaBIE€H KOHCIEKT
ruapoduiasHOi Guiopsl Cpennero [Ipuanrapbs, KoTopsiid BKItodaeT 193 Buga u3 93
ponoB 50 cemeiictB. Ilpu »tom Ha Cpennee Ilpuanrapse npuxoautcsi 50.78 %
BUJIOBOrO OorarctBa ruApoGUiIbHON (GIOpPEI pernoHa. JTO CBSI3aHO C TEM, YTO
ruapoduabHas Quopa HaAIIEro peruoHa B IIEIOM HE OYeHb pa3HooOpa3Ha B
CUCTEMAaTHYECKOM OTHOILEHUH, a Takke ¢ TeMm, uto Cpennee Ilpuanrapbe
OTJINYAETCSl HaluyueM OOJBIIOr0 YHclia BOAHBIX O0BEKTOB. B cioxkeHuu
ruapodunsHOl  (ropel Cpemnero Ilpmanrapes ydactue BugoB U3 Tpynmnel [V
(BnaromroOuBbie) 3aMeTHO HUXE — 37 %, ueM B cpaBHeHUU ¢ 64 % nns balikanbckoit
Cubupu. Cpsizano 310 ¢ Tem, uyTo Teppuropus baiikansckoit Cubupu umeer
OOJBIIYI0 TUIOMIATh W BKIIOYAET BBICOKOE PAa3HOOOpa3we TUIIOB PACTUTEIBHOCTH.
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CocraB sanpa ruipopuiIbHON (PIIOPHI, T.€. €€ OCHOBHOW YacTH, B LIEJOM aHAJIOIMYEH
¢nope baiikanbckoit Cubupu 1 He UMEET YHUKAIbHBIX BUJOB.

B ruapodpunsHoit duope Cpennero Ilpuanrapes oOnapyxkeno 10 Bumos
COCYIUCTBIX pAaCT€HMI, KOTOpbIE HMEIT OXpaHHbIM craryc. K pacteHusmM,
BKIIOYeHHBIM B Kpacuyro kuury Poccuiickoit ®enepanuu, otHocstces Caulinia
flexilis Willd. u Tillaesa aquatica L. OcranbhHbie 8 BHIOB OXPaHSIOTCS Ha
PETHOHAIIBHOM YPOBHE.
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ABTOpCKHﬁ BKJIaJ. Bce ABTOPbI HACTOAMICIO HMCCIICAOBAHUSA IMPUHUMAIINA HCIOCPCACTBCHHOC
y4aCTuC B IUIAHUPOBAHWUHW, BBIIIOJHCHHW W aAHAJIW3C OAHHOI0 HMCCIICAOBAHUS. Bce ABTOPLL
HACTOSIIEH CTaThU 03HAKOMUIIMCH U OJJOOPMIIM OKOHYATEIbHBIA BapUAHT.

ABTOpr HECYT IMOJIHYH0 OTBETCTBCHHOCTD 3a M3JIOKEHUE MaTEpHuaJja B CTaTbe.

Kongaukt uaTepecoB. ABTOPHI JEKIAPUPYIOT OTCYTCTBUE KOH(DIUKTAa UHTEPECOB.

Panee MaTepualibl CTATbHU HE OLLIN Ol'lyﬁJII/IKOBaHbI B OTKprTOﬁ nme4yarTu.
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Hay4yHnas crarbs

B3AUMOJIEHCTBUE TEHETUUYECKHA MOJJUPUITUPOBAHHBIX
PACTEHUMHU C ITPUPOAHBIMU PACTUTEJIBHBIMHU COOBIHIECTBAMMUA

A.I'. EnukeeB, A.Il.Cu3bix
Cubupckuit uHCTUTYT (u3noaoruu u ouoxumun pacrenuit CO PAH, e. Hpkymck, Poccus

AHHOTaNUs. DKOJOTUYECKHE PUCKU UCTIOIB30BaHUS T€HHO—MOAUPUIIpoBaHHbIX pacTeruit (['TMP)
cuMTaloTCs Haubosiee TPYIHONPEICKA3yeMbIMU MOCIEACTBUSIMU BHEAPEHUS T€HHO—MHXEHEPHBIX
TEXHOJIOTUH B MPAKTUKY CEIbCKOXO3SHCTBEHHOIO MPOM3BOJCTBA. ['mOpuam3aius cooOuiecTs, B
pe3ynbTaTe BO3MOXKHOTO HEKOHTPOJIUPYEMOTO NMPOHMKHOBeHHs ['MP B mpHpoaHBIE SKOCHCTEMBI,
OKaXeT MpsAMOE BIMSHUE Ha pPAa3BUTHE PACTUTEIBHOCTH B 1LeJOM. [IpuHIUNBI co3maHus
TEHETHYECKH MOJMGHUIIMPOBAHHBIX PACTEHU a Priori mpeanosiaraloT MOJyd4eHHEe OOBEKTOB C
HOBBIMH CBOMCTBAMH, 3HAUUTEIHHO OTIMYAIOMIMXCS OT UCXOAHBIX (hopM. CyIIeCTBYIOUIUE METO/IbI
UCCIIEIOBaHUN He O00ecrneuynBaloT MOJIy4YeHHE JOCTAaTOYHON HH(pOpMANMH s TOCTPOEHUs
OOBEKTUBHBIX  IPOTHO30B.  PaccmaTpuBaeTcss BO3MOXHOCTh — MCIIOJB30BaHMS B TaKHX
UCCIIEIOBAaHUSAX HOBBIX METOJUUYECKUX MOJAXOJ0B, Pa3BUBAEMBIX B CMEXHBIX O00NACTSIX OMOJIOTHH.
OpHMM M3 HOBBIX, IEPCHEKTUBHBIM JJIsl PELICHMS ITOCTABJICHHOM 3a1a4, AKTUBHO BHEIPSIEMBIM B
apceHall OMOTEOIICHOJIOTHH, SIBISETCS KOHIICTIHMS TapareHe3a. TepMuH ‘‘mapareHes3” HCXOIHO
BO3HMK B T€OJIOTUM M O3HA4YaeT IPOCTPAHCTBEHHO—BPEMEHHBIC B3aMMOJECHUCTBHSA M Pa3BUTHE
oObekTa—siBiIeHUs. CONpsHKEHHbIE PACTUTEIbHBIE COOOIIECTBA, OCOOCHHO B 30HAX MEPEXOTHBIX
YCIOBMM, Ha3bIBAIOTCA NapareHeTHyeckMMH. OHM 007aal0T pPEerMoHaJbHBIMH OCOOCHHOCTSIMU
CTPYKTYpbl M (PYHKIMOHUpPOBaHHMA M MOIYT HEOJMHAKOBO PpEarupoBaTh Ha BO3MYIIAIOLIUE
BO3JICMCTBUS IIPUPOJHOTO M AHTPOINIOTEHHOIO Xapakrepa. lIpuBeneHbl KpUTEpUHM BBISABICHUS U
OLICHKHM I1aparcHe30B B PACTUTEIbHBIX NMOMYISANUAX. JlaH aHanu3 BO3MOMKHBIX IIyT€H pa3BUTHS
TaKUX COOOLIECTB B 3aBUCUMOCTH OT M3MEHEHHs YCIOBUH OKpYXarouled cpeabl. AHamu3
napamerpoB  ['MP  kak opraHusMOoB ¢ M3MCHCHHBIMH CBOWCTBAMH JIa€T  BO3MOXHOCTb
paccMaTpuBaTh XapakTep HMX B3aMMOJEHCTBUS C IPHUPOJHBIMHM IOMYJALMIMHM KaK OTPaKCHHE
naparesesa. [IpeumyiiecTBOM NpeayIoKEHHOTO MOAX04a SBIISETCS BO3MOXKHOCTD IIPUBJICUEHUS IS
IIPOTHO3a PUCKOB HEKOHTPOJIMPYEMOIrO NPOHUKHOBEeHH ['MP B ecTecTBEeHHBIE JKOCHUCTEMBI, B
KayecTBE OOBEKTOB CPaBHEHMs, pe3yIbTaTOB MCCIIEA0BAaHUS IapareHe3a B MPUPOJIHBIX CHUCTEMAX,
c(OPMHUPOBABIIUXCSA HA Pa3HbIX BPEMEHHBIX JUCTAHLUAX PA3BUTHUSA. DTO MO3BOJUT PACIIUPUTH U
CKOPPEKTUPOBATH CYLIECTBYIOLNE IPOrHO3bI IKOJOTHYecKUM pruckom I'MP.

KiroueBble ci10Ba: reHeTHYeCKM MOJIU(HUIMPOBAHHBIE PACTEHUS; IMPHUPOJHBbIE PACTUTENIbHBIE
cooO011ecTBa; B3aUMOJICHCTBUE; SKOJIOTMUECKHE PUCKU; METOI0JIOT U U METO/Ibl OLIEHKH, TapareHes.

Jasi  nurupoBanmsi: EnmkeeB AL, Cuseix Al BzaumojneilcTBue  TIe€HETHYECKH
MOAU(HUIMPOBAHHBIX PACTEHUH C TPUPOIHBIMU PACTUTEIBHBIMH cooOmecTBaMu. Hayuno—
npakmuyeckuu sxcypHan “‘Becmuux UpI'CXA . 2026;2 (133): 101-111. DOI: 10.51215/1999-3765—
2026-133-101-111.
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Research article

THE INTERACTION BETWEEN GENETICALLY MODIFIED PLANTS
AND NATURAL PLANT COMMUNITIES

Andrey G. Enikeev, Alexander P. Sizykh
Siberian Institute of Plant Physiology and Biochemistry SB RAS, Irkutsk, Russia

Abstract. The environmental risks of using genetically modified plants (GMPs) are considered the
most difficult to predict consequences of introducing genetic engineering technologies into
agricultural production. Hybridization of communities resulting from the potential uncontrolled
penetration of GMPs into natural ecosystems will have a direct impact on the development of
vegetation as a whole. The principles of creating genetically modified plants a priori presuppose the
production of objects with new properties that differ significantly from the original forms. Existing
research methods do not provide sufficient information to make objective predictions. The
possibility of using new methodological approaches developed in related fields of biology in such
studies is being explored. One new, promising approach to solving this problem and one that is
being actively integrated into the arsenal of biogeocenology is the concept of paragenesis. The term
"paragenesis” originally originated in geology and refers to the spatiotemporal interactions and
development of an object or phenomenon. Associated plant communities, especially in areas of
transitional conditions, are called paragenetic. They have regional features of structure and
functioning, and may react differently to disturbing effects of a natural and anthropogenic nature.
Criteria for the identification and evaluation of parageneses in plant populations are given. The
analysis of possible ways of development of such communities depending on changes in
environmental conditions is given. The analysis of GMP parameters as organisms with altered
properties makes it possible to consider the nature of their interaction with natural populations as a
reflection of paragenesis. The advantage of the proposed approach is the possibility of using the
results of the study of paragenesis in natural systems formed at different time ranges of
development to predict the risks of uncontrolled penetration of GMP into natural ecosystems as
comparison objects. This will make it possible to expand and adjust the existing forecasts of the
GMP environmental risks.

Keywords: genetically modified plants; natural plant communities; interaction; environmental
risks; methodology and assessment methods, paragenesis.

For citation: Enikeev A.G., Sizykh A.P. The interaction between genetically modified plants and
natural plant communities. Scientific and practical journal "Vestnik IrGSHA". 2026; 2 (133): 101-
111. DOI: 10.51215/1999-3765-2026-133-101-111.

BBenenue. Ha coBpeMeHHOM »JTane pa3BUTUA TECHETUUYECKONM WHKECHEPHUU
HCTIOJIb30BAHUE T€HETUYECKHU MOAU(DHUITMPOBAHHBIX pacTeHui B
CEJIbCKOXO3SMCTBEHHOM  IMPOU3BOACTBE  HEPA3pbIBHO CBSA3aHO C  MOHATHEM
BO3MO>KHBIX PHUCKOB, BCJEICTBHE HHU3KOIO YPOBHS M3YYCHHOCTH HETATUBHBIX
BozzaercTBuid ['MP Ha xuBble cuctemsl [8]. JIUCKyccHus 0 BO3MOXKHBIX HETaTHBHBIX
MOCJIEACTBUAX HCHoNb30BaHus ['MP B CeIbCKOXO3IMCTBEHHOM ITPOU3BOJICTBE
MPOJIOTIKACTCA YK€ HE OJHO JNECATUIIETHE, OJHAKO €IMHOW TOYKH 3PECHUS IO 3TOMY
BOIIPOCY JI0 HACTOSIIIET0 BPEMEHHU HET, KaK HET M €UHBIX, OOIICTTPUHSATHIX MOIX0I0B
OIIEHKH BO3MOXKHBIX puckoB [13, 17, 34]. BmecTe ¢ Tem momaau moceBoB I'MP
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IIOCTOSIHHO PAcTyT. TpaHCTeHHBIE PAaCTEHUs HMCHOJB3YIOTCA B MPAKTHKE CEIBCKOIO
X03siicTBa Bce Oospuiero uucia crpad mupa. Ilo manwemm Ha 2023 1, miomanu
noceBoB I'MP mnpeBbicuniu 206 miin ra [24]. B cioxuBmImxcsi 00CTOATENbCTBAX
KpailHE Ba)XHbIM CTAHOBHUTCS HaJIWM4YHME HANEKHBIX KPUTEPUEB OLICHKH PHUCKOB
ucnonibzoBanuss I'MP. K uucny naubonee TpyaHO NPOrHO3UPYEMBIX MOCIEICTBUN
BHeApeHus [MP B cebCKOX035MICTBEHHOE IPOU3BOACTBO OTHOCATCS KOJIOTMYECKUE
pucku. Dxonornueckue pucku ['MP 00yciioBieHbl BO3MOXKHOCTHIO MPEOJIOTCHUS
NPUPOAHBIX OapbepOB HECOBMECTHMMOCTUM M, KakK CJIEACTBHE, HENPEICKa3yeMbIM
M3MEHEHHUEM IOTYyYEeHHBIX (OpPM pacTEeHHUi, 4TO, B CBOIO OYEPEb, 3aKIII0UaeT B cele
OMACHOCTh HEOOpAaTUMBIX HW3MEHEHUH U HapylIeHHEe €CTECTBEHHOIO H3KOJIOTO—
TEHETUYECKOTO0 paBHOBECHs NpUpOAHbIX 3kocucteM [14, 15]. Curyauums B
3HAUYUTEJIbHOW CTENEHU OCIOXKHAETCA OTCYTCTBUEM E€IHUHBIX KPUTEPHUEB OLICHKH
NOCHEJCTBUN  TpaHcpopMalMu, HeompeaeleHHOoCThblo  ctatyca ['MP  [4].
CymiecTByromme, B HACTOSAILIEE BPEMS, METOJBl MCCIEIOBAHUN HEIOCTATOYHO
3G (eKTUBHBI I TOJyYeHHs] HEOO0XOauMOMl HH(pOpMalUU, YTO 3aTPyJTHSET
BO3MOXHOCTh OOBEKTUBHBIX MPOTHO30B dKoJoruyeckux puckoB I'MP [25]. Ouenxka
NOCJICJICTBUN TaKWX COOBITUH 3aTpyJHEHA TakKKe BCIEJCTBUE HUX 3HAUUTEIbHOUN
OTHAJICHHOCTH BO BpPEMEHU. Pa3BUTHE [JaHHOTO HAINPABICHUS HCCIIECIOBAaHUM
npernoiaraeT BbIpa0OTKY HOBBIX METOAMYECKHX TMOIXOJO0B, OLIEHKY BO3MOKHOCTHU
IPUMEHEHHSI METOI0B CMEXHBIX o0acTeit 6uonoruu [19].

Ieap — nmoka3zatb BO3MOYKHOCTh MCHOJBb30BAaHUS JJISI IPOTHO3a 3KOJIOTHYECKHUX
pPUCKOB HCTonb30BaHUSI ['MP HOBBIX TEOPETHUUECKHMX PEIICHUM, HCIOJIb3YEMBIX B
OMOreoIeHOIOTUH.

JKojIornyecKkue pucku ucnoab3oBanus I'MP. Dkonorudyeckuii puck — 3To
“pUCK HApylIEeHUsI JUHAMHYECKOTO PABHOBECHS B OKOJOTHMYECKHUX CHUCTEMAX,
KOTOPBIM MPHUBOJIUT K M3MEHEHHUIO MMapaMETPOB XapaKTEPUCTUK MX aOMOTHYECKUX U
OMOTHYECKUX COCTABJISIIONIUX B  pe3yibTaTe MPHUPOAHBIX IMPOILECCOB  HIIU
TEXHOT€HHOW JEATEIbHOCTU U TEPECTPOMKU IKOCUCTEMBI B COCTOSIHUE C HOBBIMH
cBoiicTBamu’” [16].

OcCHOBHbIE TIPUYMHBI BOZHUKHOBEHUSI 3KOJOTMYECKHX PHUCKOB HCIIOIb30BAHUS
I'MP niogpoGHO 00CyXaeHBI B MHOTOYHCIICHHBIX 0030pax M BKJIIOYAIOT B ceOs: 1)
HEKOHTPOJIUPYEMBIM IIEPEHOC B  IPUPOIAHBIE DKOCHUCTEMBI, B  PpE3yJIbTATE
MIEPEONBUICHUSI C JUKOPACTYIIMMHU POJCTBEHHBIMU BUIAMH, KOHCTPYKIIUH.
Onpenensommux yCTOWUYUBOCTh K MECTULHAM, IOSABICHUE ‘‘CYyNEepCOPHSIKOB”; 2)
HETraTUBHOE BIMSHHUE TOKCUYHBIX OEJIKOB Ha HELEIEBYIO0 SHTOMO(GAyHY U TOYBEHHYIO
MUKpOGhII0py; 3) TOPU3OHTAIBHBIM MEPEHOC TPAHCTEHHBIX KOHCTPYKIIMMA, BKIIIOYAs
TeHbl YCTOWYMBOCTU K AHTUOMOTHKAM, B MOYBCHHYIO MHUKpPOQIIOpy; 4) MOSBICHHE,
Moja JeCTBUEM OTOOpa, YCTOWYHMBBIX (opM HacekoMbix—(purodharos, TpuoOOB,
OakTepwii; S5) TMOSABICHHWE, B PE3YJIbTaTe B3aMMOJICUCTBHS C TPAHCTCHHBIMU
KOHCTPYKITUSIMHU, HOBBIX BEICOKOTIATOTEHHBIX IMITAaMMOB (UTOBUPYCOB [29,32,33,35].

DKOJIOTUYECKHE PUCKU I'MP BKJIIOYAIOT TaK»Xke MHOCJICACTBUS
HEKOHTPOJIMPYEMOIO IPOHUKHOBEHHsI TPACT€HHBIX pACTEHUHM B IPUPOJHBIC
skocucteMbl. Ilytu pacnpoctpanenuss 'MP 3a npenenbl yCTaHOBICHHBIX MECT
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BhIpalIMBaHus pa3HooOpasHbl. [loTepu ceMsH Mmpu TPaHCHOPTUPOBKE, HEIETATBHOE
pactipoctpanenue I'M kynbtyp [14]. Cepb€3HyI0 03a004€HHOCTD BBI3BIBAIOT (DAKTHI
nepeHoca Ha OOJbIINE PACCTOSHUSA YacTed TPAHCTE€HHBIX PAaCTEHUM, B TOM YHUCIE U
CEeMSIH MO pycliaM, HaXOJAIIMXCS PSAIOM C TOJAMHU, peK U pyubeB. B pesynbrare,
IIOMHUMO 3arpsA3HEHUsI BOJHBIX dKocucTeM npoaykramu ['MP, Bo3pacTaroT pucku ux
HEKOHTponupyemoro  pacnpoctpanenuss [20,31]. CymectByeT BO3MOYKHOCTh
MepeHoca CeMsIH TPACT€HHBIX paCTEHUN Ha OOJIbIINE PACCTOSHU S )KUBOTHBIMU [4].

CornacHoO OJHOMY W3 TPHUHATBHIX, B HACTOAIIEE BpPEMS, B 3KOJIOTHUYECKUX
WCCIIEIOBAHUSIX TOCTYJIATOB, CTaOWUIBLHOCTh Pa3BUTHSA KOCHUCTEM OO0ECIeUnBaACTCS
JEUCTBHEM CTaOUJIM3UPYIOMIETO OTOOpa, YCTPAHSIOUIETO0 Pa3BUTHE IPU3HAKOB,
BBIXOJSIIMX 3a NpeAesbl, AOMYCTUMbIC JIsi JAHHOTO BHJAA B ONPEICICHHBIX
ycioBusx cpenbl [6,14]. IlocTpoeHHbIE HA ATUX TPUHIIMIIAX MATEMATUYECKUE MOJETU
B3aMMO/JICIICTBUSI TPAHCTEHOB C MPUPOAHBIMU MOMYISUUSMHU JTalOT MPOTHO3, UYTO Ha
HaYyaJIbHBIX AdTarax TPAHCTEHHBIE OCOOU MOJYyYarT MPEUMYIIECTBO U BBITECHSIOT
ocodu aukoro Tuma. B nanpHeiiieM, OJHAKO, CaMM HCUYE3aI0T 07 JaBJICHUEM
CTAOMIM3UPYIONIETO OTOOpA, YTO B UTOrE NMPHUBOAUT K THOEIM O00CUX TMOMYJISIUN
(Monenp “TpostHCKOTO TeHa”) [5,28].

Pe3ynbpTarhl MOJIEBBIX SKCIIEPUMEHTOB, MPOBEACHHBIX B Pa3JIMYHBIX PETHOHAX
MUpa, CBUIETEILCTBYIOT O 00Jiee CII0KHOM XapaKTepe B3aUMOJICUCTBUS TPACTCHOB C
MPUPOJHBIMU dKocucTeMaMH. Ha Bo3MoxkHOCTH coxpaHeHuss ['MP B mnpuponnoin
cpele 3HAYUTENbHOE BIMSHUE OKa3bIBAlOT (U3NKO-Teorpaduueckre ycioBUs
MECTHOCTH M XapaKTEPUCTUKHU dKocucTeMbl [19,24]. [lpu ompeneneHHOM CTEYEHUU
¢dakropoB I'MP moryT 3akpenurbcs B SKOCHCTEME, YTO HEM30EKHO TNPHUBENET K
U3MEHEHNIO €€ mapaMeTpoB. Kak oTMedaroT caMu aBTOpbI, MAaTEMAaTUYECKUE MOJIEIN
U pe3yibTaThl 1a0OPaTOPHBIX KCIEPUMEHTOB MOT'YT HE OTBeuYaTh (akTopam oTdopa
B €CTECTBEHHOM cpene [5,18].

PacTurenbHbIe €O00IIECTBA, OTpakalOIMe IMAapareHe3 B CTPYKType
30HAJILHOT0 THIA PACTUTEJIbHOCTH. OTHUM U3 HOBBIX HANPABJICHUN UCCIIEIOBAHUI
B OMOTELICHOJOTUH, TIPUIIECAIINX U3 T€OJOTUH U (U3UIECKON reorpaduu, sBISETCS
noHstue “naparenes” [10,12]. i3sMeHeHUs CONPSKEHHBIX PACTUTEIHBHBIX COOOIIECTB
B 30HaX KOHTaKTa IPUPOJIHBIX cpell (IPUPOIHBIX 30H) CBSI3aHbI KaK C MPUPOIHBIMU,
TaK MU C AHTPONOTEHHBIMU TMpoleccaMu. V3MEHEeHHs] THAPOJIOTHYECKUX PEKHUMOB,
nepecTpoiika (danuanbHON CTPYKTYpbl JaHamadra B 1[EIOM MPUBOAST K
(GbOpMHUPOBAHUIO PACTUTENBHBIX COOOIIECTB KOHTAaKTa Cpejl, 3a4acTyl0 C BechMa
pPa3MBITBIMH TpaHUIIAMU MeXAy (uronenozamu. Takwe cooOmecTBa MOTYT
pPa3HOHANPABICHHO, B 3aBHUCHUMOCTH OT PETHOHAIBHOW CHENMU(GUKH TPHPOTHON
Cpelbl, pearupoBaTh Ha BHEIIHUE BO3MYILIEHHS (K MpUMEPY, U3MEHEHUE KIIUMaTa),
YTO BEJAET MOa4Yac K NapaJoKCadbHbIM OTBETHBIM pEaKLUMsIM Ha BO3ACHCTBUS
AHTPOIOreHHBIX (PaKTOPOB PA3IMUYHOIO F'eHE3HUCA.

Baxxnoe MecTo 3aHUMAIOT B UCCJIEAOBAHUAX TaKUe (PAKTOPbI caMOOpraHU3aluu
MPUPOAHOM CpEIbl, KaK XOpOJoruss U XpoHosorus. llepBoe kauecTBO oOTpakaer
MMPOCTPAHCTBEHHBIM MOPANOK, BTOPOE — BpeMEHHOW. I[IpocTpaHCTBEHHBIE U
BPEMEHHBIE TPOIECCHl HACTOJIBKO B3aUMOCBSI3aHbl, YTO OTJIMYUTh COOCTBEHHO
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I€HE3UC PACTUTEIBHOCTH OT IOCJIEACTBHI BIMSHUS Teorpauyeckoro OKpYKEHUs
MPEICTABIIACTCS BECbMa 3aTPyIHUTEIbHBIM, MIOCKOJIBKY MPOUCXOIUT
MIPOCTPAHCTBEHHAsA MHTETpalisl U HACIOCHHE BCEX IPOILIECCOB, 00YCIABIMBAIOIINX
CYLIECTBOBAaHUE KOHKPETHOI'O PACTUTENBHOIO cooOiiectBa. B mpocTtpaHcTBEHHOM
ctpaturpaduueckoM mpoduiae HaKarmIuBaeTCs CYIIECTBEHHbIH 00beM HHGOpMAIUU
32 KOHKPETHBI mepuoJl BpeMeHH (GOPMUPOBAHUS KOHKPETHOTO  SIBIICHUS.
[IpocTpaHCTBEHHO—BPEMEHHBIE B3aUMOACUCTBUS M PpPa3BUTHE OOBEKTA—ABIICHUS
HOCST Ha3BaHUE “‘napacene3” (00BEKT), a Impouecc HUX (OPMUPOBAHUSI —
“napacenesuc” [7, 10].

ConpskeHHbIE pacTUTENbHBIE COOOIIECTBA, OCOOCHHO B 30HAX MEPEXOHBIX
OPUPOJHBIX  YCIOBUHM, Ha3bIBAIOTCS  napacenemuyeckumu. OHU  00JagaroT
PETHOHANBHBIMU  OCOOEHHOCTSIMH CTPYKTYpPhl W (YHKIHMOHMPOBAHUS M MOTYT
HEOJIMHAKOBO pearupoBaTb Ha BO3MYIIAIONIME BO3ACHCTBUS MPUPOJHOTO U
aHTPONOTEHHOI0 XapakrTepa. BcneiacTBue wH3MEHEHUN UMPKYISIIIMU aTMOCQEpHI,
peXrMa OCaJKOB MPOUCXOIAT HE TOJBKO KoJieOaHUSI CTOKA, HO U TEpecTpoiika
IPOCTPAHCTBEHHOM oOpraHu3anuu pactuteiabHocTH. OcliabeBaeT WM YCUIMBAECTCS
O0apbepHblil A3(HEKT KOHTAKTHBIX 30H, TJ€ MPOUCXOIUT YCUJICHUE YBIOKHEHHUS WU
NeUIUT BIard MPUMBIKAIONIUX K HUM COOOIIECTB, YTO BBI3bIBACT Pa3BUTHE HOBBIX
nporeccoB hopmupoBanus coodmects [11].

Boigenstor cnenyromnyie He0OOXOAMMBbIE KPUTEPUM YCTAHOBJICHHUS MaparcHe3a
Opy  TUOU3AUM U KIaccUu(UKauu  TPUPOAHBIX  00BEeKTOB.  OOwHOCHb
NPOUCXOHCOeHUsL — MHOXKECTBO OOBEKTOB, OOpa30BaHHBIX CXOJHBIMU HIIU
OJIMHAKOBBIMU TPOIIECCAMH, MPU KOTOPHIX 00Pa30BaIMCh OOBEKTHI OJHOBPEMEHHO B
pe3ysbTaTe OJIHOTO HEMPEPHIBHOIO B IMPOCTPAHCTBE M BpeMeHHU mpoiiecca. Ecnu
OTJeJbHbIe OOBEKTHI, 3a4acTyl0 KayeCTBEHHO pa3JIMYHbIE YacTH OJHOIO IIEJIOro,
COOTBETCTBYIOT OTACJIBbHBIM CTOpPOHAM, YCIOBUSM WM JTalmaM MPOTEKAHHS
npolecca, TO 3TH MHOXECTBA SBJISIOTCS MapareHeTu4ecKuMu. Ilpocmpancmeennas
CMENCHOCMb — HENPEPHIBHOCTh B MPOCTPAHCTBE COCTAaBHBIX YacTel MapareHesa
(o6wekTa). Ilaparene3sl He Bcerja MPOCTPAHCTBEHHO ‘“MOHOJMTHBI M MOTYT OBITh
COCTaBIICHBI aCCOIMAIIME BeIeH, PacOJIOKEHHBIX JOCTaTOYHO OJM3KO APYr OT
apyra B mpenaenax HeKoTopod obiacT. IToCKOIbKY MpOCTpaHCTBEHHAsT CMEXHOCTD
MO>KET BO3HUKATh CIIYYaiHO, 3TOT KPUTEPHUIl HEOOXOIMMO MTPUMEHSTh B COUYETAHUU C
OCTaNBbHBIMU KpHUTEpUAMH. PasHoxauecmgennocms — 4YacTu mapareHe3a (00beKTa)
JIOJKHBI ~ OBITh  OTJIMYHBI JAPYr OT JApyra KakMMHU—JUOO  CBOWCTBAMH.
Pa3HokaduecTBEHHOCTh  JBYX OOBEKTOB  PA3jMYHOIO ypPOBHS  OpraHu3alviu
MpOSIBISIETC YK€ B pa3IMuud  ypoBHEH. (OHOYPOGHEHHOCMb  Op2aHU3AYUU
COCMAasHbIX yacmel — YPOBHU, HA KOTOPBIX IMPOUCXOJIUT Pa3BUTHUE U H3MEHEHHE,
MOTYT OBITh MEJICHHBIE, SKOT€HETUYECKHUE, BO3PACTHBIE (OTHOI€HETUYECKHE) CMEHBI
u ObicTppie (dbmykTyaruu) usMeHeHus ¢ auddepeHnuanueid mo ¢dopmam u
nmpudrHaM, BbI3BIBatomue cMmeHbl [9, 11]. MccnenoBanme mapareHe3a ¢iopsl u
PACTUTENBHOCTU SIBISIIOTCS. CHUCTEMHBIMH, BKJIIOUAIONIMMU B ce0s YCTaHOBJIEHHUE
CBs3€il W 3aBUCUMOCTH (DOPMHUPOBAaHHS PACTUTEIBLHOTO coolmiecTBa (WU
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OTJEIBHOTO BUJIA PACTEHUI) C OMOTHYECKUMHU U aOMOTUYECKUMHU (DaKTOpaMu Cpeibl
B KomIutekce [ 1-3].

W3meHenus cpenibl BEAYT KaK K pa3pyLICHUIO MPEXKHUX (CIOXKUBIIUXCS), TaK U K
MOSIBJICHUIO HOBBIX CBSi3eM B “lapareHeTHyYeckux’  cucTemax (cucremax
BHYTPHU30HAJIBHBIX PA3HOCTEN Cpen).

B oarom cnyyae OCHOBHOM 3ajmauyed sBIsieTcs pa3paboTKa THUMOJIOTUU
“mapareHeTHYecKux’ CUCTEM Ha OCHOBE UX CTPYKTYpHO—()YHKIIMOHAJIbHBIX
XapaKTepUucTUK.  V3ydyeHHble  NPUHUUIIBI ~ YCTAHOBJEHUS  MapareHesa B
XapaKTePUCTUKE CTPYKTYPbl PACTUTENBHOCTU TMO3BOJUIM MPEMJIOKHUTh TaKyIO
TPakTOBKY maparenes3a: “IlapareHe3 — 3TO CHUCTEMBI NPOCTPAHCTBEHHO—CMEKHBIX
PErMOHAIbHO—TONONOTUYECKH  (WJIM  THUIMOJOTHYECKH) Pa3HbIX  PACTUTEIBHBIX
COOOIIECTB, CBSI3aHHBIX OOIIHOCTBHIO IPOUCXOXKIEHUSI B TPAHUIIAX 30HAIBHBIX THUIIOB
PACTUTENBHOCTH (MJIM BBICOTHBIX TOSICOB) B TE€YEHHE OMPEJECICHHOTO BPEMEHU Ha
KOHKpeTHOW Tepputopun” [11]. JIns reob0TaHUKM M OMOTEOLIEHOJOTHUU B IIEJIOM,
YCTAaHOBJICHHWE TapareHe3a B CTPYKTYpPE pacTUTEIBHOCTH TMPU THUMHU3ALUU U
KJaccu(UKaIM cOOOIIEeCTB MO3BOJISET BBISBISATH IEHOTHUECKOE U OMOJIOTMYECKOe
MHOT000Opa3ue pacTUTEIbHBIX COOOLIECTB (TAaKK€ M COCTAaB BUIAOB PACTEHUN U HX
NOMYJSIUA B COOOIIECTBAX) B KOHTPACTHBIX MPUPOJHBIX YCIOBUSAX B TpaHHUIIAX
OJIHOTO THUIIA PACTUTEILHOCTH, YACTO ONpPEEISIONIEro IPUPOIHYIO 30HY B 1eoM. B
KOHEYHOM CYeTe€ — BBISBICHUE OHMOpPa3HOOOpa3usi Ha IEHOTHYECKOM YPOBHE
OpraHu3alliyd PacTUTENBHOIO IMOKpoBa. PacTtuTenbHbie cOOOIECTBA, OTpa)Karolue
napareHe3 (00beKT) B CTPYKTYpPE PACTUTEIBbHOCTH, Ha MOPSAKU OBICTpEe pearupyror
HAa BCE M3MEHEHHMS YCJIOBUM BHEIIHEH CpeAbl M BBICTYNAIOT HWHIUKATOPAMHU
IPOUCXOASAIMX BHYTPUCUCTEMHBIX WU3MEHEHUI, UTO Ba)KHO B MPOTHO3€ BO3MOKHBIX
[IEHOTUYECKUX JECTPYKIMI B KOHKPETHOM THUIIE COOOIIECTBAa M PACTUTEIHLHOCTH B
LEIOM.

I'MP B npuUpoOaHBIX PAaCTHTEJIbHBIX HNOMyJsnuAX. OUeHKa ¢ NO3UUMHU
OuoreoneHoJoruM. [IpuHIUIBI CO3JaHMS TPAHCTEHHBIX pacTeHUd a priori
NPENINOoNaraloT MojJdydyeHne OOBEKTOB C HOBBIMU CBOWCTBAMH, 3HAYUTEIBHO
OTIUYAIONINXCS OT UCXOAHBIX (hopMm. M3MeHeHus: XapaKTEepUCTHK HMCXOIHBIX (popm
pacTEHUl HE OrpPAHUYMBAETCA IOSBICHUEM HOBOIO TMPOAYKTAa WIM MpU3HAKA,
O0yCTIOBJIGHHOTO 3KCIpEecCHel 1eleBOro reHa. l'eHeTwueckas TpaHCpopMaius
WHIyIMpoBaja MyTallud B T€HOME pacTeHuil [22, 26]. Bcerpoiika B pacTUTENbHBIM
F€HOM YY)KEPOJHBIX T€HOB, YacTO IPEACTABUTENECH JPYruX ULApPCTB HKUBBIX
OpraHM3MOB, BJIeUYeT 3a COOOW OOIIyI TMepecTpoiiky MeTabonm3Ma. Ilomumo
NpUOOPETEHHsI HOBOTO XO35HCTBEHHO—IIEHHOI'O IPU3HAKA Y TPAHCTEHHBIX PACTCHUIH,
OTMEUYEHbI, B YACTHOCTH, 3HAYUTEIIbHBIE M3MEHEHUS B CIEKTPE BTOPUYHBIX
MetabomuToB [30]. Ilepectpoiiku Meraboiam3ma BJICKYT 3a CO0OH HW3MEHCHHE
ayuienonatuyeckux xapaktepuctuk ['MP u, kak cneactsue, "3MEHEHUE XapaKTepa ux
B3aHMOJICMCTBUS C IPYTUMH BUJAMHU PACTCHUM.

COBOKYMHOCTh ~ yKa3aHHbIX  mapamerpoB [MP  ngaer  BO3MOXHOCTH
paccMaTpuBaTh XapakTEp HX B3aUMOJAEUCTBUS C NPHUPOJHBIMU MOMMYISALUAMU
pacTeHuil Kak oTpakeHHe napareHe3a. OnpeneneHne U XapakTepUCTHKa MapareHesa
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B CTPYKTypE pPACTUTEIBHOCTH MOTYT OBITh HCIIOJB30BaHBl KaK TMOJXOJ B
YCTAHOBJIEHUHM TMOTEHIHAIA BO3MOXKHOTO COCYIIECTBOBAaHUS B OJHOW MNOMYJISALUU
I'MP wu “ecrtecTBeHHBIX  BHIOB, PaBHO KAaK M COCYIIECTBOBAHUE OTAECIbHBIX
nonyysauid I'MP u nmonmynsunid “ecTeCTBEHHBIX  BUIOB PACTEHUN B OJHOM THIIE
cooOmiecTBa. BO3MOXHOCTH COCYIIECTBOBAaHUSA TaKUX COOOINECTB B TpaHUIIAX
KOHKPETHOTO THUIIA PACTUTEIIBHOCTH OMNPEAEISECTCS COOTHOILICHUEM OCaJKOB,
TEMIIEpaTypbl U paJUallMOHHOr0 OanaHca. TUN pacTUTENBHOCTH BCETJa OTpa)kaet
yCJIOBUS cpelibl. B 3TOM CBsI3U JaBlieHUE CTaOUIU3UPYIOIIETO 0TOOpa MOXKET OBITH B
TOM WM HWHOM CTEIIEHW KOMIICHCUPOBAHO YCIOBUAMM cpeipl. Ha BBDKMBaeMOCTb
I'MP u nanpHeitmee pazsutie I'M nomynsiuuu OOJbIIOE BIMSHUE MOTYT OKa3bIBaTh
KIIMMaTH4eCcKre (PaKTophl U CMEXXHBIC MPUPOJAHBIC TUITHI PACTUTEIBHBIX COOOIIECTB,
0 YeM CBUJETEILCTBYIOT, B YACTHOCTH, PE3yJIbTaThl YIIOMSHYTHIX BBIIIE MaCIITAOHBIX
NOJIEBBIX AKCTepuMeHTOB [19,24]. Takum oOpa3om, aHanu3, HA OCHOBE MPHUHIIUIIOB
OMOreo1eHOJIOTHH, XapakTepa B3aumoaercTeuii [ MP ¢ npupoaHbIMU NOMYJISIIUSAMU,
BIIUSIIOIIMX Ha 3TOT mpoliecc GakTOpoB, MO3BOJSET BICKa3aTh MHEHHE O PEIIAIOIIEM
BIIMSIHUM Cpelbl Ha pa3BuTue nonyiaanuii ['MP u monynsaimuid eCTECTBEHHBIX BUIOB
pacTeHUil B OJHOM Ture cooOmiecTBa. Pemykiuel Takux MPOIECCOB MOXKET OBIThH
NOTEHIMATbHAsI BO3MOXHOCTh (MJIM HEBO3MOKHOCTh) COCYIIIECTBOBAHMS MOMYJIALUNA
I'MP u ecTecTBEHHBIX MOMYJSALUKA BUIOB PACTEHUN BCJIEICTBUE UX KOHKYPEHLIMU 3a
KU3HEHHOE TMPOCTPAHCTBO M CaMoOpeaau3alldio B OJHOM THUIIE COOOIecTBa B
YCIOBUAX KOHKPETHOI'O 3KOTOIIA.

3akiouenne. [Ionck HOBBIX METOANYECKUX PEUIEHUIN B OLICHKE 3KOJIOTHYECKHUX
PUCKOB  HCIOJIb30BAaHUSI T€HHOMOAM(DUIUPOBAHHBIX KYJIBTYp, CBSI3aHHBIX C
BO3MOXHOCTBbIO HEKOHTPOJHMPYEMOro (OPMUPOBAHMS U IIMTEILHOTO Pa3BUTHS
nonyimsiuuii ['MP u  monynsiumii  “€CTeCTBEHHBIX PAacTeHUHW B OJHOM THIIE
coO0IIecCTBa, C MOCJIECAYIONMM WX BHEIPEHHUEM B MPHUPOAHBIE OHMOTEOIEHO3bI B
IIEJI0M, SIBJISICTCS aKTyaJlbHOM 3amaueld oOecrieueHus OuoOe3omacHocTH. Paszputune
JAHHOT'O HAaIlpaBJIEHUs MCCIEAOBAHUM NPEAIOIaracT pacIlIUpEeHUE METOIUYECKOU
0a3pl MyTEM MPUBICYCHUS HOBBIX PEIICHUM, MPUMEHSEMBIX B CMEXHBIX 00JIaCTAX
ouonorun. K umcny Hanbosiee TEPCTIEKTUBHBIX HAMPABJICHUA JABWXCHHS B 3TOM
HANPaBJICHUH OTHOCUTCS AaKTUBHO BHeApseMas B OHOTCOIICHOJOTHUU KOHIICTIIIHS
rapareHe3a, Kak MeEXaHM3Ma B3auMOJECWUCTBUA pPa3HbIX THUIIOB PAaCTUTEIbHBIX
COOOIIECTB ¥ TOMYNANWA BUAOB pAacTEHWH B TpPaHMUIIAX OJHOTO  THUIIA
pactutenpHOCTH.  [IpeuMymecTBOM  OPEIVIOKEHHOrO  MOAXOAA  SIBIISIETCS
BO3MOXHOCTb MPUBJICYEHHUS JJIsI IPOTHO3a dKOoJornyeckux puckos 'MP, B kauecTse
OOBEKTOB CpaBHEHUS, pPE3yJbTATOB WCCIEIOBAHUS MPHUPOAHBIX CHCTEM, Kak
napareHe3oB, C(HOPMUPOBABIIMXCA HA Pa3HBIX BPEMEHHBIX IHUCTAHIUSIX DPA3BUTHS.
DTO MO3BOJIUT PACHIMPUTH U CKOPPEKTUPOBATh CYHIECTBYIOIIME MPOTHO3bI PUCKOB
I'MP.

®unancupoBanme. lccrnegoBanue BBINOJHEHO B paMKax 0a30BOTO  OOIKETHOTO
¢dbuHaHCUpoBaHus MpoekT: “Ponb 3HI0— U pu3ochepHOil MUKPOOMOTHI B PETYISIIIMK aIallTUBHOTO
noteHIuana pacrenuii” (Ne mpoekra B roc. 3amanuu — 0277-2025-0002).
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ydqaCTue B IUJIAHUPOBAHWH, BBIINIOJIHCHHU W aHAJIM3C JAHHOTO HCCICAOBAHUA. Bce ABTOPLIL
HacCT OHHIGFI CTaTbH O3HAKOMUIIUCH U O,Z[O6pI/IJ'II/I OKOHYATEJILHBIN BapHaHT.

ABTOpBI HECYT MOJHYI0 OTBETCTBCHHOCTD 32 M3JI0KCHUE MaTepUaJja B CTaTbE.

KoHpumKT HHTEepecoB. ABTOPBI IEKIAPUPYIOT OTCYTCTBUE KOH(IMKTAa HHTEPECOB.
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CTPYKTYPA KOKH U BOJIOCSIHOT'O ITIOKPOBA ITPU JIE®EKTE
“CTPHUKKA” Y HOPOK B 3A0 “BOJIBIIEPEYEHCKOE” UPKYTCKOI'O
PAMOHA, UPKYTCKOM OBJIACTH

0. 10. UBonuna, 'U. B. Aunxunenxo, '10.B.HUBonun, ‘:A.A. Moabkosa, ’B.P.Buntep

'Mpxyrckuit rocynapcTBennblii arpapHslii yausepcuteT umenn A.A. Exesckoro, Monodexcbii,
Upxymckuii p—on, Upxymckas oonracme, Poccus
23A0 “Bonbmepedenckoe”, Upxymckuii p—on, Hpxymckas obracms, Poccus

AHHoTanus. KauecTBO BOJIOCSHOTO MOKPOBa — 3TO KOMIUIEKCHBIM MPU3HAK M XapakTepus3yercs
TyCTOTOM, JJIMHOW, OKPAacKOW, COOTHOUIEHHWEM pa3WYHbIX KaTEropuii BOJOC MO TYyCTOTE U
YpPaBHEHHOCTH. A Takke M0 HaJIu4Mio JAe()eKTOB ONyIIeHHs, BO3HUKAIOIIUX B IIpoOIEcce
KU3HEACSITCIIbHOCTH 3Bepeil. B 3BepoBOMUECKHMX XO3sHCTBaxX HaIeld CTpaHbl M 3a pyOekoM B
MOCJIETHUE TOAbI H3ydaeTcsl 1e(eKT BOJOCSIHOTO MOKPOBA “‘CTPUKKA”, KOTOPBIM OCTaeTcs JI0 KOHIIA
He u3yueHHBIM. /laHHBI TOPOK BOJIOCSIHOIO MOKpPOBa HAOMIOAeTCs BO MHOTHX XO3SHCTBaxX M
Hepeako mnoBpexaaercss — oT 1% no 30% mnorosoBbs, B pe3ynbTaTe 4YE€ro 3BEPOBOJAUYECKHE
MpEeanpusaTHs. HecyT OoJblliMe SKOHOMHYECKHE YOBITKU. bblla mocTaBieHa Ielb — H3Y4UTh
TUCTOJIOTHYECKYIO CTPYKTYPY KOXXH M BOJIOCA MPHU Je(PEKTe BOJOCSHOTO TMOKPOBA “‘CTPUKKA’ Yy
HOpok B 3A0 “bonpmepedeHckoe” Mpkyrckoro paitona, Upkyrckoit obmactu. Marepuanom st
WCCIEAOBaHUS MOCIYXWIM HIKYPKH HOPKH C XOpOLIO pa3BUTBIM BOJIOCSHBIM IIOKPOBOM H
MaToJIOTUEN “‘CTpHKKa”. YCTaHOBJIEHO, YTO y 3BEpE C HOPMaJIbHBIM PA3BUTHEM BOJIOCSHOTO
IIOKPOBA 3MUTEINN KO)KM UMEET pPaBHOMEPHYIO TOJIIHMHY Ha NPOTSKEHUU cpe3a. B Hopme y HOpok
uMeeTcsl 60JIbIIOE KOJUYECTBO BOJIOC B (pa3e pocTa, BOJIOCSHBIE (DOJUTUKYIBI 3aJI€Tal0T Ha pa3HOM
riyOuHe, HauOoJbIIee KOJMYECTBO COCPEIOTOYEHO B HWKHEM YacTH CeTyaToro  CJOfL.
HccnenoBanue THCTOCTPYKTYPB KOXKHU € JIe(EKTOM BOJIOCSHOTO MOKpOBa — “CTpUXKKa’ IMOKa3alo,
YTO SMUTEINH UMEET Pa3HyI0 TOJIIUHY, IPOUCXOIUT €ro YIIOTHEHHE, JIMOO0 CUIIbHOE UCTOHUYECHHE,
phIXJas CTPYKTypa 3IMUJEPMUCA, TOSBICHUE MOLIHBIX POroBbIX demryek. CeryaTslil CI0M J1epMBI
Ype3BhIYATHO MOIIHBIN. YMEHBIIAETCS KOJIMYECTBO BOJIOCAHBIX (DOJUTHKYI0B. B ocHOBaHMU Bosoca
OTCYTCTBYIOT TOJIOKPMHOBBIE *kene3bl. [loBpexxaeHne npoucXoauT Ha CTauu poCTa KOPHs BOJIOCA.
[Ipoucxoaut oONMaMbIBaHUE OCTEBBIX M HAMpPaBJSIIOMIMX BOJIOC, OTCIOCHUE YElIyeK KYTHUKYIbI,
MOSIBJICHUE YYAaCTKOB IIPOCBETIICHHUS €0 CEPALICBUHBI.

KiroueBble cJjioBa: IIKypKa, BOJIOC, “‘CTpMXKKA’. THUCTOCTPYKTYypa, OSIHUIEPMHUC, JAEpMa,
TOJIOKPUHOBBIE JKEJIE3bI.

Jasi nurupoBanmsi: MBonmna O.}O., Anumkuenko W.B., UBonun O.B., MonbkoBa A.A.,
Buntep B.P. CtpykTypa KOXH M BOJIOCSHOTO TOKpoBa MHpH aAedekre “CTpuxka’ y HOPOK B
3A0 “bonbuiepeueHckoe” Hpkyrckoro paitona, Mpkyrckoit obnactu. Hayuno—mpaxkmuyeckuii
acypran “Becmuux HUpl'CXA”. 2026;2 (133): 112-125. DOI: 10.51215/1999-3765-2026-133—
112-125.
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Research article

STRUCTURE OF SKIN AND HAIR IN MINK WITH THE “HAIRCUT”
DEFECT IN "BOLSHERECHANSKOE" CJSC, IRKUTSK DISTRICT,
IRKUTSK REGION

!0lga Yu. Ivonina, Inna V. Anikienko, tYuri V. lvonin, *Alyona A. Molkova,
2Viktor R. Vinter

L Irkutsk State Agrarian University named after A.A. Ezhevsky, Molodezhny, Irkutsk district,
Irkutsk region, Russia
2«Bolsherechanskoe” CJSC, Irkutsk district, Irkutsk region, Russia

Abstract. Hair quality is a complex characteristic characterized by density, length, color, and the
ratio of different hair categories by density and uniformity. It is also characterized by the presence
of pubescence defects arising during the life cycle of animals. In recent years, a hair defect called
"haircut™ has been studied on fur farms in our country and abroad, but remains poorly understood.
This hair defect is observed on many farms and often damages—affecting between 1% and 30% of
the livestock, resulting in significant economic losses for fur farms. The goal was to study the
histological structure of the skin and hair of minks with the hair defect called "shearing” at
“Bolsherechenskoye” CJSC in the Irkutsk District of Irkutsk Oblast. The study material consisted of
mink pelts with well-developed hair and a condition called "shearing.” It was found that in animals
with normal hair development, the skin epithelium has a uniform thickness across the entire skin
section. Minks normally have a large number of hairs in the growth phase, with hair follicles
located at varying depths, and the largest number concentrated in the lower part of the reticular
layer. A histostructural examination of the skin with a hair defect—"haircut"—revealed variable
epithelial thickness, either thickening or severe thinning, a loose epidermal structure, and the
appearance of thick horny scales. The reticular dermis is extremely thick. The number of hair
follicles is reduced. Holocrine glands are absent at the hair base. Damage occurs at the root growth
stage. Guard and guide hairs break off, cuticle scales peel off, and areas of clearing appear in the
hair core.

Keywords: skin, hair, "haircut”. histostructure, epidermis, dermis, holocrine glands.

For citation: lvonina O.Yu., Anikienko 1.V., Ivonin Yu.V., Molkova A.A., Vinter V.R. Structure
of skin and hair in mink with the “haircut” defect in “Bolsherechanskoe” CJSC, Irkutsk district,
Irkutsk region. Scientific and practical journal “Vestnik [rGSHA”. 2026; 2 (133): 112-125. DOI:
10.51215/1999-3765-2026-133-112-125.

BBenenue. KauecTBO BOJOCSHOrO ITIOKPOBAa — KOMIUIEKCHBIA NPU3HAK U
XapaKTepU3yeTcsl TaKUMH TMOKa3aTellsIMU, KaK TyCTOTa, JUIMHAa M TOJIIMHA BOJOC,
COOTHOUIIEHHE PA3JIMYHBIX KaTErOpHUil BOJIOC MO I'yCTOT€ U YPABHEHHOCTH MO JIJIMHE,
Hanuyue Ae(EeKTOB OMyIICHHUS.

KauecTBO mylmIHO—MEXOBOTO CHIPbSi 3aBUCUT HE TOJBKO OT COBOKYNMHOCTH UX
€CTECTBEHHBIX MPUPOJHBIX CBOMCTB, HO M OT HAJIMYMS PA3TUYHBIX MOBPEKIACHUN
BOJIOCSTHOTO TTOKPOBA M ME3JIPhI, BO3HUKAIOIINX B OOJILITUHCTBE CIIYYaeB B MPOIECCE
KHU3HEICITeITLHOCTH )XKHBOTHBIX [1,3].

BonocsiHolt TOKpOB NyIIHBIX 3Bepeil mpeactaBisieT coOOW COBOKYIHOCTh
Pa3HOOOpPa3HbIX BOJIOC (HAMPABISIONINX, OCTEBBIX, MYXOBBIX), MOKPHIBAIOIIUX TEJIO
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YKUBOTHOT'O M 3aIUINAIOIINX OPTaHU3M OT MEXaHUYECKUX BO3JECHUCTBUM U U3JIUIIHEN
NnoTepu Teruia, Biaru. BepxHuil spyc o0pa3yloT peakue, HO CaMble JIJIMHHBIC
HAIPaBJISIOMIAE BOJIOCHL, CPENHUNM SAPYC — OCTEBBbIE BOJOCHI, HWKHUH, CaMbId
IUIOTHBIN sipyc, 0Opa3yloT HEXKHbIE IYXOBbIE BOJIOCHL. Hampapisionue BOJOCHI
pPEAKU, HO OHU MPUJAIOT MEXY KPAacUBBIM BHJ, YCUJIMBAs €ro MbIITHOCTb. OCTEBBIX
BOJIOC HAMHOI'O OOJIbIlIe, YEM HAIMPABISAIOIIMX, HO B OOIIEH Macce OHU COCTaBIISIOT
oT 1.5 10 3 % u urparoT Beayuyo posib B POPMUPOBAHUHN MEXA U €r0 YCTOMUYUBOCTH
K cBajuBanwmio [1, 3, 12].

B 3BepoBogueckux Xo034WCTBaX Halledl CTpaHbl U 3a pyOex oM B IMOCIEAHHE
rojpl u3y4yaercss AePeKT BOJOCAHOIO MOKpPOBa “‘CTPUIKKA”, KOTOPBIM OCTaercs 0
KOHIIa HE M3y4eHHBIM. [IpoBeieHHbIe UCClIe10BaHMs PA3IMUHbBIX aBTOPOB MO3BOJISIOT
c/ieNiaTh BBIBOJ, YTO JaHHBINA J1e(EKT — 3TO MHOTO(PaKTOPHBIN Mpoliecc, MPU KOTOPOM
HapymaroTcss OOMEHHbIE MpoOLEecChl  Bcero opraHusma. [lpu  “crpmxke”
NOBPEXKIAIOTCA HAIpPaBJISIONIME U OCTEBBIE BOJIOCHI, BIOCIEICTBUU MOBPEXKIAIOTCS
MyXOBbIC U MOT'YT BO3HUKHYTb Iporutetussl [7, 8, 9, 10, 11].

JledekT BOIOCSHOTO TTOKPOBa “CTpUIKKa’™ HAOJIOAAETCS BO MHOTHX XO3SICTBaX
U Hepeako mnoBpexaaerca — oT 1% mo 30% mnoronoBea. Ilopoku omyuieHus
3HAYUTEIBHO CHUXKAIOT IIEHHOCTh WIKYPOK, 3aTPyIHSAIOT MnepepaboTKy, MPUHOCST
CYIIECTBEHHBII SKOHOMUYECKHI yiepO 3BepoBoacTBY [7, 8, 9, 10, 11].

HMMeHHO 103TOMY MOBBIIIEHUE KaYeCTBa OMYIICHUS 3Bepel — OJIHO U3 BAXKHBIX
HAIPaBJICHUM, KOTOPOMY CIIEIYEeT YAENISITh 0c000€ BHUMAaHHUE, TaK KaK B HACTOSIIEE
BpeMsi KOHKYPEHTOCTIOCOOHBIMH Ha MHPOBOM DPBIHKE IMYIIHUHBI MOTYT OBITH TOJBKO
IIKYPKU BBICOKOTO KayeCTBa.

Ha pucynke 1 mpezacTtaBieHbl MIKYpKH HOpPKUA Oe3nedekTHble U ¢ AedeKToM
“cTpukka’”.

Heab — u3yueHrne TUCTONOTMYECKON CTPYKTYPBI KOXKM M BoJioca MpH JedexTe
BOJIOCSIHOT'O TTOKpOBa “‘cTpuxkka” y HOpok B 3AO “bonbiepeueHckoe” MpKyTCKOro
pationa, UpkyTckoii o0macTu.

Marepuansl W Metoabl. lccienoBaHus MPOBOAWIA B 3BEPOBOIYECKOM
xo3stiictBe 3A0 “bonbiiepedenckoe”, Mpkytckoro paiona, MpkyTckoi obmacTu.

Martepuanom Jjisi KCCIAEA0BAHUS TTOCTYKUIIN IIKYPKA HOPKU Oe371e(eKTHBIE U C
AepeKTOM BOJIOCa “CTPUIKKA”, a TAK)KE THCTOJIOTUYECKUE CPE3bl IKYPOK HOPKH.

Jlnst uccienoBaHus TPHUTOTOBWIIA MaTepHall, KOTOpbId Obu1 momenieH B 10%
HEHUTpasbHBIN 3a0ydepeHHbIl popmanuH.

3areM OCYIIECTBISUIM NPOBOAKY C NPHUMEHEHHEM H30IPOINAHONA U 3aJIMBKY
Marepuasia B mapaduH. [ucromormueckue cpe3bl  TommuHOM  7-10  MKM
W3roTaBiuBaiv mnpu nomomu Mukporoma “M3II-01 TEXHOM” (OO0 “Kb
TEXHOM?”, Poccus). OxpammBaHue OpenapaToB MPOBOJAWIM T'€MaTOKCUIMHOM C
P03UHOM MO OJpauxy, coriacHo pekoMenaamusM, OOO “buoBurpym—Cubupsn”,
Poccuns.

OxpatieHHbIE Cpe3bl MCCIEN0BAIN MO OWHOKYISPHBIM MHKPOCKOIIOM MapKH
Levenguk 625 Biological ¢ ucnons3oBanunem nudponoit kamepst S510 NG5SMPIXEL
u niporpammbl ScopePhoto.

114



Heonuna O.1O., Anuxuenrxo U.B ... Cmpykmypa Kodicu u 8010CSAH020 HOKPOEA...
Hayuno-npakTudeckuii sxkypHaia “Becrnux UpI'CXA”
Scientific and practical journal “Vestnik IlGSHA”

2026; 2(133):112-125

Pucynok 1 — llIkypku HOpkH 0e31e(peKTHBIE, ¢ 1ePeKTOM “cTpHKKA”.

Figure 1 — Mink skins are defect—free, with a “haircut” defect

Pe3yabTaThl U 00cy:kaeHue. Bce oOMeHHBIE MPOIIECCH TECHO CBA3aHBI MEXKITY
co00l M B KOHEYHOM HTOTE BIHUSIOT HA CTPYKTYPYy KOXH U Boyioca. BomocsHoit
MTOKPOB MYIIHBIX 3BEPENl B 3aBUCHUMOCTH OT BPEMEHHM rofla HaXOJUTCSA WU B CTAIUU
MOKOSI, KOT/la MpeKpalaeTcss pocT BOJIOC, MM B COCTOSTHUU 0Opa3oBaHUS M pOCTa
HOBOTO BOJIOCa, IIO3TOMY CTPOEHHME KOpHA pacTylmlero BoJioca U BOJOCa,
3aKOHYMBIIETO CBOM POCT, pa3indHO. BoJOC COCTOMT M3 JBYX YacTel: KOpPHI,
3QJIETAIOIETO B KOXKHOM ITOKPOBE, U CTEPKHS, BBIXOISIIETO HA IOBEPXHOCTH
KOKHOT'O ITOKPOBA.

Ha pucynke 2 npeacraBiieH BOJIOC 3I0pPOBOTO 3BEPSI.

IIpu paccMoOTpeHHH TOJ MUKPOCKOIIOM BHAHO, YTO KJIETKH COCTOAT U3 IIJIOTHO
VIOKEHHBIX (uOpmii, a rmociaegaue — u3 0Oojee TOHKUX OOpa3oBaHUU —
nporopubpmwl. B KiIeTkax KOPKOBOTO CJOSI BOJIOCA pPAcIoJiararoTcsi 3epHa
KpAacCsIIEro BEHIECTBa — MUTMEHTA. BOJIOCHI C XOPOIIO pa3BUTBIM KOPKOBBIM CIIOEM
3HAYUTEIBHO MPOYHEE BOJOC CO cIabo pa3BUTHIM cioeM. KyTukymna (denryiuaThiii
CJIOM) — OYeHb TOHKAas Hapy>KHas 000JI0YKa BOJIOCA, COCTOSIIAS W3 OPOTOBENBIX
MJJACTUHYATHIX KIETOK—UYECIIYEK, YJIOXKEHHBIX OJHA HAa JAPYryl TakK, YTO CBOOOJIHbIE
KOHI[bI HMX HampaBJICHbl K BEPIIMHE CTEpPXKHS Bojoca. Pa3nuyaroT Tpu THUIA
YEIIYWU4aTOTo CJI0S: KOJIbLEBUIHBIN, HEKOJIBIEBUAHBIA 1 MOCTOBUIHBIH.
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Pucynok 2 — CTpykTypa BoJioca 310pOBbIX HOPOK.

Figure 2 — The hair structure of healthy minks.

Uemryliku  closi  KOJIBIIEBUJHOTO THUIMA OXBAaThIBAIOT CTEPKEHb BOJOCA
CIUIOIIHBIM ~ KOJIbIIOM. JIJIsl HaAmpaBISIONIMX M OCTEBBIX BOJIOC XapaKTEepeH
HEKOJIBIICBUAHBIN THII, COCTOSIIMA W3 dYemyek pa3audHoil ¢opmbl. CTemneHb
IJIOTHOCTH U TOJIITUHA KOPKOBOT'O CJIOS, COCTOSIIEr0 U3 BEPETEHOOOPA3HBIX KIIETOK,
BIIUSIIOT HAa PACTSHKUMOCTH BOJIOC, UX MPOYHOCTh HA Pa3phbiB, THOKOCTh M YIIPYTOCTb.
UYennryityaThlil CJIOM BOJIOC MYIIHBIX 3BEpeil HE COJEPKUT nmurMeHTa. OH 3anuniaeT
KOPKOBBIM CJIOM OT BO3AEHCTBHS BHEWHEW cpenbl. OT CTpOEHHs] 3TOro CJIos B
OoJbIIel CTeneHW 3aBUCUT OJieCK BoJjioca. [Jaakas MOBEPXHOCTH BOJIOCA XOPOIIO
OTpakaeT TMAaJaIONIMid Ha HEE CBET, a BOJOCSHOM TIOKPOB IIKYPKHA KaXeTcs
onectamuM. Yenyiiku npuieraroT MJIOTHO, CTPYKTypa OAHOpoAHAs, ¢popMa Boyioca
He u3MeHeHa. CepALEBUHHBINA CIOW 3aHUMAET LEHTPAJIbHYIO YacTh CTEP>KHS BOJIOCA.
OH CcOCTOMT U3 pBIXJOW TKaHU, OOpPA30BAaHHON OMEPTBEBIIMMH CCOXIITMMHUCS
kierkamu. [Ipy CHUIBHO Pa3BUTOM CEPALIEBUHHOM CJIO€ MNPOYHOCTh BOJOCA MpPH
pa3pbIBE CHMXKAETCS, U JOMKOCTb €r0 MOBBIIIAECTCS.

[Tocne nocTHXKeHUs MOJIHOTO Pa3BUTHUS BOJIOCA POCT €r0 MPEKPAIIAETCs, KIETKU
CpeIHEN U BEPXHEHN YacTH JIYKOBULIBI OPOTOBEBAIOT U OTIECISAIOTCS OT KUBBIX KIETOK
HIKHEW 4acTu. KopeHb Takoro BOJOCAa HA3bIBAKOT 3aKPBITHIM, & CaM CO3PEBIIHM
BOJIOC — KOJIOOBHIHBIM [3,1 2].

Panee mpoBeneHHBbIE UCCIEAOBAHUS OMOXMMHUHU KPOBH 3J0POBBIX HOPOK U C
ne(eKTOM BOJOCSHOTO IOKpPOBa “‘CTPIIKKA” TIOKa3zald, 4TO JedeKT OoO0yCIOBICH
HapyIICHUSIMA OCHOBHBIX OWoOJOrMyYeckux mporeccoB. OCHOBHas MpUYMHA
MAaTOJIOTUM  BOJIOCSIHOTO ~ TMOKpPOBa  3aKJIOYaeTcss B HApPYUIEHUM  BOJHO—
ANEKTPOIUTHOTO aucOanaHca, HeJocTaTke (OTueBON KHUCIOTHI M BUTaMuHA Biz, a
TaK)XK€ Pa3BUTHM TUIEPXPOMHOM aHEMHUHU, KOTOpas BO3HUKAET MPU TOKCHUYECKUX
MOPaKEHUAX TICUCHH, 3a00JICBaHUAX TIOUYCK, MaHKpeaTute [4, 5, 6].

Ha pucynke 3 moka3ana cTpykTypa Bojoca ¢ aedexrom “ctpmwkka’. B mporecce
nposiBiieHus nedexra “CTprKKa” YCTAaHOBJICHO, YTO HAa TIEPBOM dTame MPOSBICHUS
MPOUCXOJUT JIOMKOCTh KOHYMKAa OCTEBOTO BOJIOCA M TpaHbl — Haubosee
pacuIMpeHHON yacTu BoJjioca. B 3ToM MecTe BOJIOC HAMMEHEE MPOUYEH, IO CPABHEHUIO
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C IIEHKOM M OCHOBaHMEM, TAaK KaK B 3TOM MeCTe HaumOoJjiee CHJIbHO pa3BUT
CEepALICBUHHBIA CJIOW, a KOPKOBBIA CJIOW CHJIBHO MCTOHYEH. B manpHeliiemM BOJIOC
JOMaeTcsl Ha TrpaHule Iueku U ocHoBaHus. IlyxoBoil Bosioc ocraercs 0e3
MOAAEP/KKH, HAUMHAETCS IMPOLECC CBOMIIAYNBAHUS.

= =

Pucynox 3 — CTpyKTypa NoBpe:KIeHHOT0 BoJIoca

Figure 3 — The structure of the damaged hair

I[Ipy  MHKPOCKONIMYECKOM  MCCIEIOBAaHMM  XOPOIIO  IIPOCMATPUBAETCS
o0JaMbIBaHUE OCTEBBIX M HAIMPABISIONIMX BOJOC, MPOUCXOAMUT OTCIOCHHE YEIIyeK
KYTHKYJIbI, IOSIBJICHUE YYACTKOB IPOCBETICHUS CEPALIEBUHBI BOJIOCA.

Ha pucynke 4 npeacTaBieH Hapy>KHBIN CIIOH dMUAEpMEUCa MIKYPOK ¢ AeheKTOM
“cTpmxka’.

KoHbIil TOKPOB KMBOTHOTO COCTOUT M3 TPEX CJIOEB: AMuUAepMuUca (Hapy>KHOrO
CIOSI 3KTOJEPMAJIBHOTO TPOUCXOXKACHUS), JAEpPMbl U TMOAKOKHOM KIETYATKU
(momnexanux COEAUHUTEIbHOTKAHHBIX CJIOEB, NPOUCXOMSIIMX M3 ME30JEPMBI).
OnuaepMHUC — MPEACTaBIsAeT COOOM CIIOUCTBINA, OPOTOBEBIIMI CHApPYXU SMUTEITUU.
[Ipn w3ydeHunm snuaepmuca Me(PEKTHBIX IIKYpPOK YETKO IPOCMATPUBAETCS €T0
phIXJIas  CTPYKTypa, TOSBJICHUE MOIIHBIX POTOBBIX YEUIYEK, YBEIMYECHUE
KepaTUHU3AIMN POTOBOTO CJIOS, OPOTOBEBIIHME KIETKH OOpa3yloT TUIOTHBIM CIOU
SMUTENNS, B pe3ybTaTe YEro HApYIIAITCS OOMEHHBIE Mpolecchl B Koxe. Jlepma
pacnojlaraercsi noj SNUAEPMUCOM W TOAPA3JACIACTCS Ha JBa CJIOSI — BEPXHHU
COCOUYKOBBIM U Oojee riyOOKuil ceruathlid. JlepMa COCTOUT W3 COEIUHUTEIBLHOU
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TKaHH W COJEP)KHUT KOJUIAreHOBBIC, PETUKYJIMHOBBIC M 3JaCTHHOBBIC BOJIOKHA. B
JepMe 3aJIeraloT KOPHEBBIC BIArajMila BOJOC, MOTOBBIE W CAJIBHBIC IKEIE3bI,
MUTMEHTHBIC KJIeTKU. CallbHbIC XKeJle3bl, 110 CTPOCHHUIO, OTHOCATCS K aJbBEOJISIPHBIM,
a 1O XapakTepy JACATEIbHOCTH — K TOJIOKPHHOBBIM, T.e. K TakKWM, Y KOTOPBIX
CEKPETHPYIOIINE KICTKU TEPEPOKIAIOTCS B CEKPET.

Pucynok 4 — HapyaHblii cj10ii dnuaepMuca npyu NaToJ0ruu “cTpuxKKa”.

Figure 4 — The outer layer of the epidermis in the pathology of “haircut".

KonudectBo, ¢gopmMa u pasmepbl CallbHBIX JKEJE3 CBSA3aHbI CO CTEMEHbBIO
Pa3BUTHSA BOJIOCSIHBIX KOPHEUN M I'YCTOTOM UX PACHOJIOKEHUA. TOJIICThIE KOPHU UMEIOT
JBE€ KpYIIHbIC JKEJe3bl, TOHKHE — OJHY, @ y 4YaCTH IyXOBBIX BOJIOC KEJE3bI
oTcyTCTBYIOT. CEeKpeT CcalbHBIX JKeJe3 MPHUAAEeT MATKOCTh U YCUIIMBAET OJIECK BOJIOC.
[ToToBBIE >KENe3bl y4YacTBYIOT B BOJHO — COJIEBOM OOMeHe. MyCKYNbHBINA CIION
pacloNIOKeH HWXKE JepMbl M 00pa3oBaH IMOMEPEYHO — TOJIOCATOW TKAaHBIO.
ITogkoxHast KIeTYaTKa — CBA3YIOLIEE 3BEHO MEXKIY TEJIOM JKMBOTHOIO M AepMou. B
3aBUCUMOCTH OT KaTETOPUHU BOJIOCHI 3aJIeTal0T HAa Pa3HOU TITyOMHE M B Pa3HBIX CIOSX
KOXH.

Ha pucynke 5 mokaszaHa ructoyiornyeckasi CTpyKTypa pa3BUTHS KOXKHA HOPOK C
HOPMAJIBHBIM Pa3BUTHEM BOJIOCA.

ONuTeIMi KOXHW Y HOPOK OTHOCHUTCS K MHOTOCJIOMHOMY, OPOTOBEBAIOIIEMY.
ONUTENN UMEET YETBIPE CJ0sI, XapaKTEPHbIE JIJI1 TOHKOW KOKH, IIPU 3TOM TOJIIIMHA
pOTOBOTO CJIO B HOPME HE3HAuYWTENIbHA. Y 3BEPEU C HOPMAaJbHBIM PA3BUTHEM
BOJIOCSIHOTO TOKpPOBAa DJMUTEIUMKA KOXHM HMMEET PAaBHOMEPHYIO TOJUIMHY Ha
npotsbkeHun cpe3a. COCOUKOBBIM CIIOM JepMbl NPAKTUYECKHM HE Pa3BUT (UTO
SBJISIETCS HOPMAJIBHBIM JIJIsl TAHHOTO THUIA KOXH). B TO e Bpemsi ceTdaTslil Cioi,
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MIPEICTABIICHHBIN JIOTHOM HEO()POPMIIEHHOW COEIMHUTEIBHON TKAHbIO, U TUIIOAEPMa
(mogkokHast >KMpOBas KIET4YaTKa) XOPOLIO pa3BUTBl y 3BEpeil C HOPMaJIbHBIM
BOJIOCSIHBIM ITOKpPOBOM. B OCHOBaHMH BOJIOCA pPACHOJIAraroTCs IO ABE, a y 3PENbIX
BOJIOC MO TPU TOJOKPUHOBBIX CaJbHBIX JKEJIE3BI.

Ha pucynke 6 mnpexacrtaBieHa THCTOJIOTHYECKAS] CTPYKTypa CpPE30B KOKH
0e3/1ePEeKTHBIX MIKYPOK.

[ e T L S e E AL R, R )

Pucynok 5 — I'mcrosiornyeckasi CTpyKTypa CTPOEHHUsI KOKH HOPOK ¢ HOPMAJILHBIM
BOJIOCSIHBIM NOKPOBOM: 1 — 3muaepmMuc, 2 — 1epmMa, 3 — MyCKYJIbHbIN CJIOH (ceT4aThlil C10i
AepMbl WJIH IUI0THAs1 HeoopMJIEeHHAsI COeIMHUTEIbHASI TKAHb), 4 — MOJAKO0KHAS JKUPOBast
KJIETYATKA, S — BOJIOCAHAS JIYKOBHIA, 6 — (pOJLIMKYISIPHBbIE, BOJIOCSIHbIE U TOJIOKPHUHOBbBIE
cajibHbIe JKeJle3bl.

Figure 5 — Histological structure of the skin of minks with normal hair:
1 — epidermis, 2 — dermis, 3 — muscular layer (reticulated layer of dermis or dense
unformed connective tissue), 4 — subcutaneous fat, 5 — hair follicle, 6 — follicular, hairy and
holocrine sebaceous glands.

YCcTaHOBJIEHO, YTO B HOPME y HOPOK HMeEETCs OOJbIIOe KOJIMYECTBO BOJIOC B
¢daze pocTta, KpOME TOTO, BOJIOCSHBIC (DOJUTMKYJIBI 3aJ€Tal0T Ha pa3HOM riayOuHe,
HauOOJIbIIIEE WX KOJIUYECTBO COCPENOTOYCHO B HIKHEH YacTH CETYATOTO CJIOS.
Bonpimoe komu4ecTBO BOIOCSHBIX (POJUTUKYII HAXOASTCS B PA3HBIX CTAAUSAX Pa3BUTHUS
BOJIOCA.
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Ha pucynke 7 mpencraBieHa CTPYKTypa KOKM HOPOK C JA€(PEKTOM BOJOCSIHOIO
IIOKPOBA “‘CTPIKKA”.

i nd s 25
A =2 2 A
Ypa BoJ10CH

: : Sin vos
Pucynok 7 — I'mcTonornyeckasi CTpyKTypa CTPOCHHUSI KOXKH € Ae(peKToM “cTprxkka”
1 —snuaepmuc. 2 — gepma. 3 — BOJI0OCsIHbIE (POTHKYJIBI.
Figure 7 — Histological structure of the skin structure with a “haircut" defect
1 — epidermis. 2 — dermis. 3 — hair follicles.
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HccenenoBanne THCTOCTPYKTYPBI KOXKHU IIPU MATOJIOTHHA — “CTPUXKKA’ MOKA3allo,
YTO OIUTEIUH KOXM HMEET pa3Hyl TOJIIUHY, MECTaMU MPOUCXOAUT €ro
VIUIOTHEHUE, TMO0 HAIPOTUB CUIBHOE HCTOHUYEHHE.

KonudecTBo BOJOCSHBIX (DOMIMKYJIOB YMEHBIIMIOCH B pa3bl (B 7-9 pa3 Ha
pa3MuHBIX Ccpe3ax), KPOME TOro, AaKE HMEIOINECS BOJOCSHBIE (DOIIIUKYIIBI
3aJIeraloT HeriyOOKO U X CTPOECHUE XapaKTEPHO AJIS ITyXOBBIX BOJIOC.

Ha pucynke 8 mpexncraBieHa I'MCTOJIOIMUYECKas CTPYKTypa KOXKEBOW TKaHH C
BOJIOCSIHOM TPYOKOH y HOPOK € 1e(hEeKTOM “‘CTpHKKa’.

Pucynok 8 — I'ucroJiornyeckasi CTpyKTypa pacioJjiosKeHUus1 BOJIOC B KOke ¢ 1edeKTom
“cTpuaxka”

Figure 8 — Histological structure of the location of hair in the skin with a “haircut’ defect

Ha pucyHke XOpolio BHAHO, YTO MOBPEXKAECHUE BOJIOCA MPOUCXOIHUT YKE Ha
CTaJUM pPOCTa KOpPHs BojJoca. B OCHOBaHMM BOJOCAa OTCYTCTBYIOT TOJIOKPUHOBBIE
Keye3pl, JUOO0 TPHUCYTCTBYET Bcero ojHa kene3a. CeTyarbli CiIOH JAepMBbl
Ype3BbIUAHO MOIIHBIN, MPU O3TOM THIOJAEpPMa KOXHM pa3BUTa Ciabo WIH
oTcyTcTBYeT. JledeKT BOJOCSHOTO TMOKpOBa ‘“‘CTPMKKA” Yy HOPOK B YCIOBHUSX
3A0 “bonbiiepederHckoe” Hanboliee MacCOBO MPOSBIAETCS B OCEHHUH MEPHOI,
KOTJla MPOUCXOAUT IIOJHOE CO3PEBAHUE 3WMHEro Bojoca. YeTkoW NOJI0BOM U
BO3PACTHOW 3aKOHOMEPHOCTH MO MPOSIBJICHUIO Je(eKTa y 3Bepell He HAOI0mMaeTcs.
[lepBuyHBIN O4ar NMOpa)keHUs, Kak MMPaBUIIO, MOSIBISETCS HA BEPXHEW YaCTHU T'OJOBHI,
a 3aTEM MOPAKAECTCS BCE TEJIO KUBOTHOTO.

3akiarouenne. lccienoBaHue TUCTOJNOTMYECKOM  CTPYKTYpbl KOXH U
BOJIOCSIHOTO TIOKpPOBa HOPOK € Je(PEKTOM “‘CTpMXKKa™ TOKAa3ajllo, 4YTO HAPYIICHUS
pocTa ¥ pa3BUTHS BOJOCA IPOUCXOAAT HA PaHHEW cTaiuu (POPMHUPOBAHUS BOJOCSIHBIX
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(GoymuKyn, pa3BUTHS  BOJOCSHOW TpPYOKHM, TIpH MATOJOTMU  OTCYTCTBYIOT
TOJIOKPUHOBBIE JKelie3bl. Bce 3TO roBopuT O TOM, 4TO mpouecc (HOpMHPOBAHUS
JAHHOTO TIOPOKa HAYMHAETCS Ha (DOHE MATOJIOTMYECKHX MPOLIECCOB, MPOUCXOASIINX
B OPraHU3ME B LIEJIOM.
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COIIMOJIOTUYECKHN AHAJIN3 PBIEOJIOBHOI'O COOBIIIECTBA
I'OPOJA UPKYTCKA

'N.A. He6ecupix, 2FO.P. Hebecnbix, ‘B.I1. Jlombira

'Mpxyrckuit rocynapcTBennblii arpapHblii yausepcuteT umenn A.A. Exesckoro, Monodéxcuwii,
Upxymckuii p—on, Upxymckas oonracmo, Poccus
20I'bYH JInmuonormgecknii mactutytr CO PAH, 2. Hpxymck, Poccus

AnHoranus. [IpoBeneH aHamu3 TIOOUTENHCKOTO PHIOOJIOBCTBA Kak (DaKTOpa aHTPOIOTEHHOTO
BO3JICUCTBUS HA BOJHBIE SKOCHCTEMBI B UepTe KPYIMHOTO cuOupckoro roposaa (r. Upkyrck). Taxxe
JUTsI OXBaTa OOJIBIIIETO YHCIIa PECTIOHICHTOB MIPOBOIMIMCH BBI€3/IbI HEMOCPEICTBEHHO HA BOJIOEMBI
B uepre ropojga Mpkyrcka: pek Axrapa, Hpkyr, YmakoBka. O06beM BBIOOpKH cocCTaBHI 75
pecnoHAeHTOB. MyX4UHBI COCTaBISUIN 78.8% pECIOHEHTOB, YTO COOTBETCTBYET TPATUIIMOHHBIM
MPEACTABICHUSIM O phIOaTKe, KaKk MYXCKOM Bujie aocyra. OmnHako Hamwmuume 21.2% >KEHIIMH
yKa3bIBaeT Ha TIOCTENEHHOE HW3MEHEHHWE JTOro cTrepeoTuna. BospacTHas  cTpyKTypa
XapakTepu3yercs JOMHHHUPOBAHMEM JIMIl cpeqHero Bo3pacta — 3640 met (28%), 3a koTOpoOi
cienytot rpynnsl 41-45 ner (18,7%) u 46-50 net (9.3%). Mononexs 10 25 ner cocrasiusieT 21.3%,
YTO CBHUJETEIBCTBYET O MPEEMCTBEHHOCTH TpaaulMid. AHKeTa BKIOYaia 15 BOMPOCOB,
CTPYIIHUPOBAHHBIX B CIEAyIONIUE OJIOKU: COLMaTIbHO—JeMorpaguueckue TaHHbIE, OMbIT PbIOHOMN
JIOBNIM, TPENNOYTEHUS B BBIOOpE MECT M CHACTel, IlesieBble BUIBI PbIO, OIEHKA COCTOSHUS
uxtuopaynpl. OO0paboTka [JaHHBIX MPOBOAWIACH METOJAMHU  OINHUCATEIbHONM  CTaTHCTUKH,
CPaBHHUTEIHHOTO aHallM3a M BU3yaln3auuu. Ha ocHOBe COIMOIOrHYEeCKOro Ornpoca U KOHTPOIbHBIX
JIOBOB M3y4YE€HBI COLMATbHO—AEMOTpauyecKiue XapaKTepUCTUKU PHIOOTIOBOB, UX MPEANOUYTCHUS U
pealibHasg CTPYKTypa YJIOBOB. YCTAaHOBJIEHO, YTO COOOIIECTBO IMPEICTABICHO JIBYMSI OCHOBHBIMH
IpyNIIaMU:  OMNBITHBIMH  pPbIOAaKaMH—-TPAJMLMOHAIMCTAMH M HOBBIMM  pEKpeaHTaMH,
MPEANOYNTAIOINME aKTUBHBIE METOJBI JoBa (cuHHUHT — 53.3%). BBIsABIICH nMHCCOHAHC MEXIY
LeleBbIMU BUAAMHU (Xapuyc, (opensb) U npeodiaaaHueM B yI0BaX MAcCOBOW YAaCTUKOBOM PBIOBI.
OTMeueHO MPOHUKHOBEHHE B PEKy HHTpOIyIHpoBaHHOW ¢openu (Oncorhynchus mykiss), drto
BBI3BIBAET HEOJHO3HAYHYIO peakuuio B coobmectBe. ChopMynupoBaHbl PEKOMEHAALUU TI0
HKOJIOTMYECKOMY IIPOCBEIIEHUIO M OPraHU3allud COBMECTHOTO MOHUTOPUHTA BOJAHBIX OMOPECYPCOB.
KiloueBble cioBa: JIr00MTENbCKOE PBHIOOJIOBCTBO, ypOaHu3alus, uxtuodayHa, peka AHrapa,
Hpkyrckoe BOJIOXpaHUIUIIE, CIMHHUHT, Xapuyc, paayxKHas Gopesb, aHTPOIIOTEHHOE BO3/ICICTBHE,
COILIMOJIOTMYECKUI OTIpOC.

s uurupoBanusi: Hebecuoix U.A., Hebecurix FO.P., Jlompira B.I1. Comnmonoruueckuii aHamms

pbIOoTIOBHOTO coobmiectBa ropona HWpkyrcka. Hayuno—npaxmuueckuti  ocypHan —“‘Becmuux
HUpI'CXA”. 2026;2 (133): 126-136. DOI: 10.51215/1999-3765-2026-133-126-136.
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Research article

SOCIOLOGICAL ANALYSIS OF THE FISHING COMMUNITY IN
IRKUTSK

llvan A. Nebesnykh, 2Yulia R. Nebesnykh, Vasily P. Lomiga

YIrkutsk State Agrarian University named after A.A. Ezhevsky, Molodezhny, Irkutsk district, Irkutsk
region, Russia
2FSBIS Limnological Institute SB RAS, Irkutsk, Russia

Abstract. An analysis of recreational fishing as a factor in anthropogenic impact on aquatic
ecosystems within the boundaries of a large Siberian city (Irkutsk) was conducted. To reach a larger
number of respondents, field trips were also conducted to water bodies within the city limits of
Irkutsk: the Angara, Irkut, and Ushakovka rivers. The sample size was 75 respondents. Men
accounted for 78.8% of respondents, consistent with traditional notions of fishing as a male
pastime. However, the presence of women, 21.2%, indicates a gradual shift in this stereotype. The
age structure is characterized by a predominance of middle—aged individuals—those aged 3640
(28%), followed by those aged 41-45 (18.7%) and 46-50 (9.3%). Young people under 25
accounted for 21.3%, indicating the continuity of tradition. The questionnaire included 15
questions, grouped into the following sections: socio—demographic data, fishing experience, fishing
location and gear preferences, target fish species, and ichthyofauna status assessment. Data
processing was performed using descriptive statistics, comparative analysis, and visualization.
Using a sociological survey and test fishing, the socio—demographic characteristics of fishermen,
their preferences, and the actual structure of their catches were examined. It was found that the
community is represented by two main groups: experienced traditional fishermen and new
recreationalists who prefer active fishing methods (spinning — 53.3%). A dissonance was found
between the target species (grayling, trout) and the predominance of common fish in the catches.
The penetration of introduced trout (Oncorhynchus mykiss) into the river has been noted, which
causes a mixed reaction in the community. Recommendations on environmental education and the
organization of joint monitoring of aquatic biological resources are formulated.

Keywords: amateur fishing, urbanization, ichthyofauna, Angara River, Irkutsk reservoir, spinning,
grayling, rainbow trout, anthropogenic impact, sociological survey.

For citation: Nebesnykh I.A., Nebesnykh Yu.R., Lomiga V.P. Sociological analysis of the fishing
community in Irkutsk. Scientific and practical journal "Vestnik IrGSHA™. 2026; 2 (133): 126-136.
DOI: 10.51215/1999-3765-2026-133-126-136.

BBenenue. BonHbie skocucTEMBI B mpejenax ypOaHU3UPOBAHHBIX TEPPUTOPUIA
UCTIBITBIBAIOT KOMIUIEKCHOE AaHTPOIIOTeHHOEe Bo3jaelictBue [2, 8], omauMm wu3
KOMIIOHEHTOB KOTOPOTO SIBJISICTCS peKpearlmoHHOe phi00IOBCTBO [14, 15].

I'opon HWpkytck, pacmoniokeHHBbIM Ha Oepery p. Anrapa u Hpkyrckoro
BOJOXPAHWINIINA, TMPEJCTABISIET COO0M MOJEenb Il M3YYCeHUS B3aUMOJICHCTBHS
COIlMyMa M BOJIHBIX OMOPECYpCOB B YCJOBHUSAX BBICOKOM PEKpPEAllMOHHOW Harpy3KHu.
AKTyanbHOCTh HCCJENOBaHUS OOYCIIOBIIEHA HEOOXOAMMOCTHIO Pa3pabOTKH HAYIHO
O00OOCHOBaHHBIX  MEp  yNpaBleHHWs, HANpPABICHHBIX Ha  OallaHC  MEXIY
VIOBIETBOPCHUEM PEKPEAIMOHHBIX IMOTPEOHOCTEH HACENEeHUsSs W COXPaHCHHEM
OouopazHooOpaszus nXTHodayHbl, 0COOEHHO IIEHHBIX A00OPUTCHHBIX BH/IOB.
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JIrobutenbckoe phIOOTOBCTBO — JACSATEIBHOCTh MO J10OBIUE (BBUIOBY) BOJHBIX
OMOJIOTMYECKUX PECYPCOB, OCYIECTBIsIEMas TpaKJaHaMH B LIEJIAX YAOBJICTBOPEHUS
Tu4HBIX noTpedHocTel [1]. CrnenyeT OTMETUTbh, YTO JIIOOUTEIBCKOE PHIOOJIOBCTBO B
Hallled CTPAHE HOCUT 3a4aCTYK) CTUXHUUHBIM W HE KOHTPOJUPYEMBIN XapakTep.
Bonpias 4dacte pbIOOJIOBOB JHOOMTENEH COCTaBI€HA MY)KCKUM HACEJEHUEM, HO
TaK)K€ M, 3HAUYUTEIbHOW YacThio, *KeHCKoro. Kak moka3biBaeT mpakTUKa, MHOTHE
pbIOaKy SBISIOTCS WCTUHHBIMU IIEHUTENSIMU TPUPOJBI, TOTOBBIMHU OKa3bIBATh
MOMOIIIb KaK OpraHaMm pbI000XpaHbl, TaK U HAYYHBIM OpPTaHU3AIMSIM, 3aHUMAIOITUMCS
COXpaHEHHEM OMOpPa3HOOOpa3si BOJHBIX YKOCUCTEM.

N3ydenne mnpeAnouTeHui, COIUaIbHO—AeMOTpaUIeCKUX XapaKTepUCTHK M
DKOJIOTUYECKUX OIEHOK MECTHOTO PBIOOJIOBHOTO COOOIIECTBA MPEJCTABIISICT
Hay4HBIA MHTEpeC Ui pa3pabOoTKU CTPATErvil YCTOWYUBOTO MPUPOAOINOIB30BaAHUSA,
yIpaBeHUs: PbIOOJOBHBIM MIPECCUHTOM U COXPAHEHUS UXTHO(DAYHBI.

Ileab — KOMIUIEKCHBIA aHAIU3 BO3JICUCTBUS JTIOOUTEIHCKOTO PHIOOJIOBCTBA U
dakTOpoB ypOaHM3allMK HAa CTPYKTYPY PBHIOHOTO HACEJICHHS, OILICHKA COIMATbHBIX
MPaKTUK PHIOOJIOBHOTO COOOIIECTBa M pa3paboTKa PEKOMEHIAIMM I YCTONYUBOTO
yIpaBJICHUS PECypCaMHu.

Martepuaj u meroasbl. [IpoBeieHO COIMOIOTHYECKOEe aHKETUPOBAHUE METOJIOM
IIEeJICBOM BBIOOPKH, KOTOpOE OCYIIECTBISIOCH Ha Tuiathopme Snmexc—(popMbl u
PacCIpOCTPaHIOCh Yepe3 TEeMAaTHUYEeCKWE HWHTEpPHET KaHalbl. Takxke g oxBaTa
OOJBIIETO YHMCIa PECIOHACHTOB MPOBOJAWINCH BbIE3Jbl HEMOCPEACTBEHHO Ha
BOJOEMbI B dyepte ropoja HMpkyrcka: pp. Awnrapa, Hpkyr, YmakoBka. OObeM
BBIOOPKM COCTaBUJ 75 pecrnoHIEHTOB. AHKeTa BKIoyaida 15 Bompocos,
CTPYNIUPOBAHHBIX B CIEIYIOUIUE OJOKH: COIMaIbHO—IeMOoTrpaduuecKre JaHHBIE,
OTIBIT PHIOHOM JIOBJIM, MPEANIOYTEHHUSI B BEIOOPE MECT M CHACTEH, 1eJIeBbIe BUBI PBIO,
orieHKa cocTtostHusl uxTHo(dayHel. OOpaboTKa JTaHHBIX IPOBOJMIIACH METOJAMH
OMMUCATEIbHON CTATUCTUKHU, CPABHUTEIIBHOTO aHAIN3a U BU3yalIu3aliu.

J1J1st OLIEHKHM BUIOBOTO pa3HOOOPA3uUsl U pa3MEPHO—BO3PACTHON XapaKTEPUCTUKH
IPOBOAMINCH KOHTPOJIbHBIE JIOBBI B pailoHe HmxkHero Obeda Upkyrckoit I'DC —
OJIHOTO W3 W3IIO0JICHHBIX MeCT pbliOoioBoB—oOuTene [7]. IlepBuunyro w
KaMepaJlbHyl0 00paboTKy Marepuaja 10 OWOJOTHH PBIO TIPOBOIWUIN  TIO
OOLICTTPUHATHIM B MXTHOJIOTMH MeToauKaMm [9, 12].

Bospact psI6 onpesensiii mo 4demrye, B3sTOM Ha ydacTKe Tela MeXIy OOKOBOU
JMHUEW U COUHHBIM IJIaBHUKOM.

Bcero B mannoi pabote 6b110 BiccieaoBaHo 106 3k3. peIO.

PesyabraThl uM  o00cy:xaeHme. lcciaegoBaHue BBISIBUIIO — BBIPAXKEHHYIO
TeHICPHYI0 aCHMMETPHIO B PIOOTIOBHOM cooOiecTBe. MykunHbI cocTaBisiiau 78.8%
PECTIOHJICHTOB, YTO COOTBETCTBYET TPATUIIMOHHBIM MPEICTABICHUSM O PhIOAIKE, KaK
MY»XCKOM Buae pgocyra. Opnako Hamuuue 21.2% KEHIIMH yKa3bIBaeT Ha
MOCTEMEHHOE U3MEHEHHE 3TOT0 CTEPEOTUIIA.

Bo3pacTHass cTpykTypa XapakTepuzyercsl IOMHUHHPOBAHUEM JIUI[ CPEIHETO
Bo3pacta — 3640 et (28%), 3a koTopo# ciemyrot rpymbl 41-45 net (18.7%) u 46—
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50 et (9.3%). Mononexs a0 25 net coctaBisier 21.3%, 4TO CBUIETENBCTBYET O
NPEeEMCTBEHHOCTH Tpaauiui (puc. 1).
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Pucynok 1 — Bo3pacTHasi cTpykTypa pbiObLI0BOB Jil00uTe el r.Upkyrcka

Figure 1 — The age structure of amateur fishermen in Irkutsk

Crax pbIOHO¥ JIOBJIHM JIEMOHCTPUPYET MOJIIpU3alnio coodmiecta. Tak, ¢ oqHON
CTOPOHBI, BBIJIESETCS KPYITHAS TPYIINa OMBITHBIX PHIOAKOB cO cTaxem Ooiee 20 et
(38.7%), ¢ npyroit — 3HAUYUTENHbHOE KOJWYECTBO HAYMHAIOIIUX CO CTAXKEM JI0 5 JIeT
(24%) (puc. 2). DTO TONTBEpP)KIAET THUIOTE3y O JIBYX THUIIAX PHIOOJIOBOB:
TPaIUITUOHATNCTAX, I KOTOPBIX phIOAKa SBIISETCS YaCThIO KU3HEHHOTO YKIaaa, u
HOBBIX pEKpeaHTaX, BOCIPHUHHMAIOIIUX €€ KaK COBPEMCHHBIN BHJ aKTHBHOTO
OTIbIXA.
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Figure 2 — Fishing experience
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YpoBeHb  00pa3oBaHMsSI  PECHOHJAEHTOB  JOCTATOYHO  BBICOK,  BBICILIEE
oOpazoBanue umerot 51.9%, yuenyto crenenb — 17.3%. DTo HanpsMy10 yKa3bIBaeT
Ha TO, YTO COBpPEMEHHAas pblOajKa TMPUBJICKAET COIMAIBHO AaKTUBHBIX W
00pa3oBaHHBIX TOPOXKAH, JJISI KOTOPHIX OHA SBJISIETCS HE TOJBKO CIIOCOOOM TOOBIUU
MUY, HO U UHTEJUIEKTYaIbHBIM X000H, (hopMOil pekpealuu.

Jomunupyroriei cHacThio siBasieTcss cUHHUHT (53.3%). DTO CBUACTEILCTBYET
0 Tepexojie OT MACCUBHBIX (POPM JIOBA K aKTUBHBIM, CIIOPTUBHBIM METO/IaM PHIOAJIKH,
YTO COOTBETCTBYET oOmemMupoBoMmy TpeHay [13]. TpaaunuoHHbIE MOIJIABOYHBIC
YAOUKH COXpaHsIOT mnonyiasipHOCTh (17.6%), ocoOeHHO cpeau HaYyWMHAIIMHNX U
moOuTeNne CHOKOMHOW, co3epuareiabHOM pblOanku. VcKycCTBEHHbIE MpPUMaHKU
ucnoiab3yrT 19.2%, 4dro moaTBEepXKIaeT TEHACHIIMI0O K TEXHOJIOTH3aluu X0O0O0H.
Nutepecno, uto 8.2% OMNPOIIEHHBIX MPU3HAIUCHh B HMCMIOJb30BAHUU PHIOOTOBHBIX
ceTeil B uepTe ropoja, YTO YKa3bIBAET HA COXPAHEHHE DJIEMEHTOB MPOMBICIOBOTO
pHIOOJIOBCTBA B PEKPEAMOHHOW MPAKTUKE, HECMOTps Ha 3aKOHOJATEJIbHbIC
OTpaHUYECHUSI.

B cTpykType BHUIOBBIX MNpEANOYTECHUN HAOMIOAAETCS BBIPAXKCHHBIM pa3phbiB
MEXIy ‘“KelaeMbiM” W “pealbHbIM’ yioBoM. Hambomnee xenaHHbIMU Tpodesmu
SIBJISIIOTCSI IIEHHBINA a00pUTeHHBIN BU — Xapuyc (24%), a Takke MHTPOTYLIUPOBAHHAS
dopens (27%). Hecmorps Ha BHecenue neHka B Kpacuywo kuury HWpkyTckoi
obnactu [3], 12% xotenu Obl BUIETH €ro B CBOEM YyjoBe, U 4% nepHOIUUYECKU
OCYLIECTBIISLIA €T0 JIOB.

Opnako (hakTHUECKHI YJIOB Yallle MPEACTaBIeH MACCOBBIMU BHIAMH — MEJIKHIA
yacTUK (TUI0TBa, enel U okyHb) (54%). Jlumb 28%, B paBHBIX JOJIAX, PETYISIPHO
JoBAT (openb U xapuyca. ITOT AUCCOHAHC MEXKAY OXHUIAHUSIMU U PEaTbHOCTHIO
ABJISIETCS TOTEHLUHAIbHBIM MCTOYHHKOM PEKPEALMOHHOW HEYJIOBJIETBOPEHHOCTH H
MOXXET CTUMYJIUPOBAaTh PHIOAKOB KaK K OCBOCHHIO HOBBIX, Oojee YJaleHHBIX OT
ropoja BOJAOEMOB, TaK U MEPEX0JIOM Ha JIPyrue crocoOsl JioBa (puc. 3).

o
<

N MeIKHH YACTHK EXapmyc ®dgopens Spyka MIeHOK M CHT

%

b

Pucynok 3 — Ctpykrypa “peanbHoro” (A) u “;xkesaemoro” (b) yjioBa Ha Bogoemax B yepre
r. Upkyrcka
Figure 3 — The structure of the "'real'* (A) and "desired™ (B) catch in reservoirs within the city
of Irkutsk
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[Ipu mpoBeeHUH KOHTPOJIBHBIX JOBOB JJII OLEHKH BUJOBOTO Pa3HOOOpa3us H
pPa3sMEpHO—BO3PACTHOM XapaKTEPUCTHUKH OTIOBICHO 106 »SK3eMIUIsApoB, cpeau
KOTOpBIX ObUIO OTMEUEHO 4 BHJIa PbIO, OTHOCAIIUXCS K IMIMPOKO PACIPOCTPAHEHHOM
cubupckoit rpymme. [Tnorsa (Rutulus rutulus lacustris Pall., 1814), ener (Leuciscus
leuciscus L., 1758), memr Abramis brama (L., 1758) u mryka (Esox lucius L., 1758).
HuTepeceH GakT MpUCyTCTBUS B YJIOBax IBYX BUAOB Gopenu u3 poaa Oncorhynchus:
panyxHas (O. mykiss Walbaum, 1792) u surapuas (O. aquabotica Walbaum, 1792 —
[[BETOBasl MyTalMs WIA albOMHOCHAas (opma paayHOW Qopenn), KOTOphie He
SIBJISIIOTCSI TATUYHBIMU OOUTATENISIMU peKku AHrapa.

Pa3zmepHo—BO3pacTHas XapakTEepPUCTHKA U3 KOHTPOJIbHBIX YIOBOB MpEACTaBICHA
B Tabmuie [7].

Tabnuia — Pa3mepHo—Bo3pacTHAasi XapaKTepPUCTHKA PbI0 M3 KOHTPOJIbHBIX JIOBOB M3 P.
AHrapa B yepre ropoaa Upkyrcka B 2024r.
Table — Size and age characteristics of fish from control catches from the Angara River
within the city of Irkutsk in 2024

Bux [Tapa- Bo3spact
METpPbI 2+ 3+ 4+ o5+
101-130 135-180 184-200
Lad, v | ™oy 160 195 225
ITnoTBa 14.8-40.8 | 46.3-113.9 | 136.7-168.8
Qr 31.1 80.7 153.7 2125
n, 9K3. 5 35 8 1
L ad. vt 130-152 148-154 170-176
’ 138 151 173
Enen . 35.7-48.2 52.5-62.2 85.7-95.1
’ 41.8 56.3 90.4
n, 9K3. 7 6 2
L ad. o 150-188 189-197 214-223
' 166 192 218
Jleng . 59.7-122.3 | 137.4-162.5 | 235.6-244.4
’ 92.3 146.5 239.4
n, 5K3. 20 4 3
320-361
L ad, mm 300 346
lyka 305437
, T 268 403
n, 5K3. 1 4
L ad. mm 140 — 352 224 — 331
PatyskHas 207 276
(bopers Q.r 40.3 - 740 158 613
’ 215 385.5
n, oK3. 6 2
L ad, mm 240 — 245
SuTapHas 243
(opets Q.r 197-207
’ 202
n, oK3. 2
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* L ad — mpombicnioBas JuimHa; Q — macca

Kax BHIHO 13 TabJMIIbI, OCHOBY YJIOBA IUIOTBBI COCTAaBJISIM OCOOU B Bo3pacTe 3
JeT cpenHer mpoMbicaoBor nmuHOM 160 mm m maccor 80 r. Jlemy mpeacrtaBiieH B
yJIoBaxX 0COOSIMH, B OCHOBHOM JIBYXJIETHEr0 Bo3pacTa, JNIMHOU 166 MM 1 Maccon 92
r. Enbiel umenu B cpenHeM JMHy B paiioHe 138 MM u maccy 42 r B Bo3pacte 3 JIeT.
[Ilyka B KOHTPOJIbHBIX JOBaX OTMEUEHAa B HEOOJBIIOM KOJWYecTBE (5 IIT.) U, B
OCHOBHOM, B Bo3pacte 3 npu cpeanei qiuune 346 mm u macce 403 r.

PanyxxHast ¢openb XapaKTepuszyercs 3HAUMTENIbHO 00Jiee BBICOKUMHU TEMIIaMU
pocTta, yeM sSiHTapHas, B Bo3pacTe 2 roja e€ cpenHss Macca coctaBiser 215 r npu
nuHe 207 MM, K TpEXJIIETHEMY BO3PacTy CpeAHUN BeC JocTturaet 385.5 T npu JjIuHe
276 mMm. Bricokas BapuabenbHOCTh miuHbl (140-352 mm) u maccer (40-740 1) B
BO3PACTHOM rpyI1re “2+7 OOBSCHSIETCS, IIO—BUJAAMOMY, pa3IuYHON
IPOJOJIKUTEIBHOCThIO OOUTaHUsI 0COOEH B €CTECTBEHHOM Cpejie MOCie UX AIMUCCUU
U3 aKBaKyJbTYpPbI, YTO OMNpeJessieT HEPABHOMEPHOCTh MX WHIWBHIYAJIbHOT'O POCTA.
SnTapHas gopenb 1eMOHCTPUPYET CKPOMHBIE pa3Mephbl — CPEIHsIsl Macca B BO3pacTe
3 roma cocrasisier 202 1, a nuuHa — 242 mm. CoryiacHo JuTepaTypHbIM JTaHHBIM,
pa3MepHO—BECOBBIE XapaKTEPUCTUKU OTOOpaHHBIX OcoOeil B TOM WMIJIM WMHON Mepe
COIJIACYIOTCS C XapaKTepUCTHKaMu (open, BRIPAIICHHON B akBakyibType [4, 5, 11].

KiroueBbIM  DKOJOTHYECKUM HWHIWKATOPOM B JIaHHOW paboTe  sBisIach
JUHAMUKA  YHMCIEHHOCTHM  LEHHbIX  BUJOB. [lomaBmistomee  OOJNBIIMHCTBO
pecnionzieHToB  (67.3%) oTMeuanu 3HAYUTEIbHOE COKpalleHHWEe YHUCICHHOCTU
Xapuyca, Cura u JeHKa B 4epTe ropojaa. ITo CyObeKTUBHOE BOCIIPHUSATHE COTJIACYETCs
C OODBEKTUBHBIMU JAHHBIMH HXTHOJOTUYECKUX HCCIENOBaHUM, (DUKCHUPYIOMNUX
HEraTUBHbIE M3MEHEHHUS B COCTOSHUU PBHIOHOM YacTH COOOIIECTBA B YCIOBUAX
XPOHHYECKOIO TEXHOTEHHOT0 3arpsi3HEHHUs TOPOJCKUX Y4acTKOB p. AHrapa [6, 10].

B nocnennee Bpemsi Bce yalle B yJIOBaxX CTaldd NPUCYTCTBOBAaTh 2 BUZAa poja
Oncorhynchus, paayxhas u sHTapHas Gopenu, KOTOpble HE SBISIOTCS THIHYHBIMU
oburarensmu BojmoeMoB Mpkyrckoit oOmactu. IIpakTHdecku KakIbli BTOpOU
onpoieHubiit (48.0%) yxe moObIBam 3TOT BUJ B TOPOJCKOW depre. Yarne Bcero
nomanaercsa poioa maccort 0.5 o 1 kxr — B 67.4% cnydaes, mipu 3Tom 6onee 40%
OTIPOIIICHHBIX JIOBHJIM TIOJIOBO3PENIBIX OcoOel (camMok u camiloB). OTHOIIEHHE K
nosiBjieHUIo ¢openu B AHrape pasnenuinoch: 37% OTHOCHIMCH TOJOKHUTEIBHO
(pacmupeHre BHJIOBOTO Pa3HOOOpa3usi, HOBBIE BO3MOXKHOCTH [JIsi JioBa), 26% —
OTpUIIATENbHO (PUCKU JUIsi aOOPUTEHHBIX BHJIOB, HAPYIIEHUE ECTECTBEHHOTO
Oamanca), 37% — mHeutpansHo. Takas nuddepeHMass MHEHHMA OTpakaeT
CJI0’KHOCTb BOCTIPHUSITUSI aHTPOTIOT€HHBIX U3MEHEHHUI B 9KOCUCTEME.

Mexay TeM HHTPOAYKIHS GOpeNH TPEACTABIsICT COO0OM  3HAYMMBIN
AHTPOIIOrE€HHBIN (PAKTOP, OLIEHKA MOCIEACTBUIM KOTOPOrO0 OCTAETCS JUCKYCCHOHHOM.
B cBsi3u ¢ aTMM mpencTaBisieTcss HEOOXOIUMBIM OpraHU3alUS CHCTEMAaTUYECKOTO
MOHUTOpPUHTA €€ BO3JCUCTBHS Ha a0OpPHUTeHHBIE BHIBI W pa3padOTKa HAYYHO
000CHOBAHHOMW CTPaTETUH PETYIUPOBAHHUS.
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3akiaouenne M pexoMeHgauuu. PribonoBHOe coobmectBo  HpkyTrcka
MPEACTaBIAECT COOOW COLUMAIBbHO HEOJHOPOJHYIO TpyHIy C JOMHUHUPOBAHHEM
MY>KUMH CpPEIHEro BO3pacTa C BBICOKUM YpoBHeM oOpasoBanus. HaOmrogaercs
COCYIIIECTBOBAHUE ABYX TPYII: TPATUIIMOHHON (MHOTOJETHUN CTaX, KOMIUICKCHBIC
CHAaCTH) U COBPEMEHHOM pEKpEalMOHHOW (AaKTHUBHBIE METOJbI JIOBAa, CIIOPTHUBHBIN
azapt). IIpocTpaHcTBeHHass MoJelb pPbHIOOJOBCTBA B TOPOJE XapaKTepU3yeTCs
KOHIICHTpaIuel npecca Ha nepudepuitHpix Bogoemax (“Terubie o3epa”, IPUTOKHU) U
ydacTKax AHTappl, TPaHWYAIIUX C MPUPOJHBIMU TeppUTOpUsSIMHU. lleHTpasbHBIC
ypOaHU3UPOBAHHBIC YUYACTKH PEKH MEHEee MPUBJICKATEIbHbI, UYTO MOXET OBITh
UCIIOJIb30BAHO JUIsl 30HUPOBAaHUSA U IUJIAHUPOBAHUSA PEKPEAMOHHOW Harpy3Ku.
CymiecTByeT 3HAYWTENBHBIA pa3pblB MEXAY BBICOKUMH OXHUIAHUSMU PHIOAKOB
(JIOBJISI IIEHHBIX BUJIOB — Xapuyca, (Gopesii) U peasibHbIM YJIOBOM (MacCOBBIE BUJIBI).
OTOT AUCCOHAHC SBISETCS (PAKTOPOM PEKPEALMOHHON HEYAOBIETBOPEHHOCTH U
TpeOyeT yIpaBieHUs 4epe3 MPOCBEIICHUE, OPraHu3aluio CHEUATU3UPOBAHHBIX
PBHIOOJIOBHBIX 30H WM HMCKYCCTBEHHOE 3apblOiieHue. MHTpoaykuusi dopenu crana
3aMETHBIM  COOBITHEM [IJIi  COOOIlecTBa, BOCHPUHHUMAEMOT0 HEOJHO3HAYHO.
Heo6xoauM MOHUTOPWHT BIWSHHS 3TOTO BHJIa Ha abOpUTEHHYIO HXTHO(ayHY U
pa3paboTka HAy4YHO 0OOCHOBAHHOM MO3UIIMU IO TAHHOMY BOIIPOCY.

JIns  yCTOMYMBOTO pa3BUTUS PEKpPEallMOHHOTO pbhIOoOBCTBa B MpKyTcke
pEKOMEHyeTCs:

1. IlpoBecTu  fmeTambHOE HWXTHOJOTMYECKOE OOCJIEJOBAHHE  MOIMYJISIPHBIX
PBHIOOJIOBHBIX JIOKALIUIA;

2. Pa3paboTarh mporpaMMy KOJIOTMYECKOTO MPOCBEIEHHUS PHIO0JIOBOB;

3. PaccmoTpeTh BO3MOXKHOCTH OpraHU3AlMM HCKYCCTBEHHBIX HEPECTHIIUIL JJIS
IIEHHBIX BUJIOB B IIpeiesiaX ropo/a;

4. Co3gaTh cuUCTEMY MOHHMTOPHHIA PBHIOOJIOBHOTO Mpecca M YJIOBOB HAa OCHOBE
T0OPOBOJIBHBIX OTYETOB PHIOAKOB,;

5. UHunmupoBaTh AHMANOT MEXAY PHIOOJOBHBIM COOOIIECTBOM, HAYYHBIMU
YUPSKICHUSIMU W OpraHaMu yIpaBlICHUs] A BbIPaOOTKH cOamaHCUPOBAHHOU
MOJINTUKHU B 00JIaCTH JTFOOUTEIHLCKOTO PHIOOIOBCTBA.

[TepcriekTUBBI JaTbHEHIITUX MCCIICAOBAaHUN CBS3aHBI ¢ YIIIyOJICHHBIM aHAIM30M
MOTHBAIMOHHOW CTPYKTYPBI PBHIOOJIOBOB, H3yUYE€HHEM JKOHOMHYECKOTO aCIeKTa
X000m (3aTpaThl Ha CHapsUKCHHE, MOE3JKH), a TaKKe CPABHUTEIBHBIM aHAIN30M
PBIOOJIOBHBIX COOOIIECTB pa3HBIX ropoaoB Cubupw.
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ABTOpCcKMH BKJaA. Bce aBTOpbl HACTOSIETO HMCCIACAOBAHUS MPUHHMAIU HEMOCPEICTBEHHOE
y4yacTu€ B IIIAHUPOBAHWH, BBIIIOJHCHHUHM W aHAJIMW3E€ OAHHOI'0 HMCCIICIOBAHUS. Bce ABTOPBL
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Hay4yHnas cratbs

PA3ZPABOTKA ®OPMYJIBHOI'O AIIITAPATA JIJIS1 TIOBBIIIEHUSA
IOOEKTUBHOCTHU UHKYBAIIUU ULl COKOJIA BAJIOBAHA (FALCO
CHERRUG John Edward Gray, 1834) B HEBOJIE HA IPUMEPE LIEHTPA
IO MOHUTOPHUHI'Y U PEABMJIMTALIMU XUIIHBIX IITULL “XOJI3AH”

A.C. llInpmoga, FO.U. I1aBioB

HexomMmepueckoe naptHepcTBo “LIeHTp 1O MOHUTOPHUHTY U peadMIINTAllUU XUITHBIX ITTULL
“Xomsan”, e. Ekamepunbype, Poccus

AnHoTtanus. Hacrosimee uccinenoBanne HarpaBieHO Ha pa3paO0TKy BUIOCTEITU(DHUIHBIX METOIUK
HCKYCCTBEHHOW WHKyOamuu sui; cokosia Oamobana (Falco cherrug) — Buma, mHaxopsimerocst moj
yrpo3oii ucuesHoenus (KK P®: kareropus 1, MCOII: CR) — nns noBbliieHus 3QPeKTUBHOCTH
MpOrpaMM pa3BEJCHUS B HEBOJE M PEUHTPOAYKIIMH. Ha OCHOBE pETPOCIEKTHBHOTO aHAIW3a
nanHbIX Lentpa “Xomnsan” 3a 2015-2025 rr. (6onee 500 ycrenrHo HHKYOUPOBAHHBIX SIUI], BRLIOOPKA
n=100) ycTaHOBJEHO, YTO CYIICCTBYIONIHNE KOAPGUIIMEHTHI I pacueTa MmapaMeTpoB HMHKYOAIUH
(HampumMep, AJIA carcaHa) HEMPUMEHHUMBI 711 00jiee KpYMHBIX suI] 6amobana. MeTomoM JTHMHEHHON
perpeccuu 1Mo JaHHBIM PETYISPHBIX B3BeMMBaHUK (Kaxzapie 3 mHs) Mt 30 suil ¢ MaKCUMaJIbHBIM
YUCJIOM 3aMepoB (710 9) BBIBEICH M BaTUAMPOBAaH yHUKAIBbHBIA K03 dunuent (Kw = 0.0005776)
JUTsl TOYHOTO OTpeNeIeHUsT HadalbHOW macchl siina (W) 1o ero JuHeHHBIM pasmepam (anuHa L,
mupuHa B): W = 0.0005776 * LB?. Ha ocHoBe W pa3pabotana ¢opMyiia cpeHeil JTHEBHOM OTEpH
Maccel (WL =0.1418 * W / 33), yuutsiBaromias BUAOCICIU(PUIHYIO JITUTEILHOCTh HHKYyOaruu (33
JHS) ¥ SMIIMPUYECKH YCTaHOBIIEHHYIO CpelHiol obmryto yeymky (14.18 %). Ilokazano, uto
YCIENIHOE BBUTYIUICHHE BO3MOXKHO B IMHPOKOM jauamazoHe motepu Biard (10,15 %-18,26 %).
KitoueBbIM  pe3ynbTaToM SABIAIOTCS ONTUMHU3UPOBAHHBIE (OPMYIbl A ONpENeNIeHUs JHS
HacwkuBaHus (J) siflia mpu U3BATHU U3 THe3/1a (Macca X), UCIIOJIB3YIOIINE pa3Hbie KOADPHUITUEHTHI
must stuil, HackwkeHHbIX <10 mueit (K=0,5570) u >10 aueit (K=0,4928): J = (W - X) / (K * (W / 33)).
Pazpaborannbiii komruiekc metonuk (pacuer W, WL, J) cymecTBeHHO NOBBIMIAET TOYHOCTH
yIpaBieHUs MHKyOalueld B HEBOJE U MPEIAOCTaBISCT IOJIEBBIM HCCIEIOBATENAIM IPOCTHIE
WHCTPYMEHTBI JJIsi ONEpPaTUBHOW OLIEHKH CTAaJWU Pa3BUTHs SUIl B MPUPOJE, YTO BAXKHO IS
coxpaHeHus OanoOaHa.

KawueBble ciioBa: cokon 6ano6an (Falco cherrug), uckyccTBeHHass HHKyOalusi, HadalbHas Macca
sgifiia (W), moTepst Macchl siifiia, JeHb HaCHXKUBaHUsI, BUOoCTIelIU(pUIHBIE (POPMYIIBI.

s mmrupoBanusi: Ilupmosa A.C., [TaBnoB FO.M. Pa3zpabGotka dopmynbHOro ammapara Juis
noBbIIIeHU 3)(HEKTUBHOCTH HHKYOAIMu Uil cokosia banobana (Falco cherrug John Edward Gray,
1834) B HeBousie Ha npumepe LleHTpa M0 MOHUTOPHHTY M peadMIINTAllMK XUIIHBIX NTUI “Xo3aH”.
Hayuno—npaxmuueckuii  ocypnan  “Becmuux  Hpl'CXA”. 2026;2 (133): 137-144. DOI:
10.51215/1999-3765-2026-133-137-144.
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Research article

DEVELOPMENT OF A FORMULA APPARATUS FOR IMPROVING THE
EFFICIENCY OF EGG INCUBATION OF THE SAKER FALCON (FALCO
CHERRUG John Edward Gray, 1834) IN CAPTIVITY, USING THE
EXAMPLE OF THE "KHOLZAN" CENTER FOR MONITORING AND
REHABILITATION OF BIRDS OF PREY

Anastasia S. Shirshova, Yuri |. Paviov

Non-—Profit Partnership "Center for Monitoring and Rehabilitation of Birds of Prey
"Kholzan", Ekaterinburg, Russia

Abstract. The present study is aimed at developing species—specific methods for artificial
incubation of eggs of the Saker falcon (Falco cherrug), an endangered species (CC RF: category 1,
IUCN: cr), in order to increase the effectiveness of captive breeding and reintroduction programs.
Based on a retrospective analysis of data from the "Kholzan™ Center for 2015-2025 (more than 500
successfully incubated eggs, sample n=100), it was found that the existing coefficients for
calculating incubation parameters (for example, for peregrine falcon) are unacceptable for larger
saker falcon eggs. Using the linear regression method, according to regular weighings (every 3
days), a unique coefficient (Kw = 0.0005776) was derived and validated for 30 eggs with a
maximum number of measurements (up to 9) to accurately determine the initial mass of an egg (W)
based on its linear dimensions (length L, width B): W = 0.0005776 * Ib2. Based on W, a formula
for average daily weight loss (WL = 0.1418 * W / 33) was developed, taking into account the
species—specific incubation duration (33 days) and the empirically established average total
shrinkage (14.18%). It has been shown that successful hatching is possible in a wide range of
moisture losses (10.15%-18.26%). The key result is optimized formulas for determining the
incubation day (J) of an egg at hatching from the nest (mass X) using different coefficients for eggs
incubated for <10 days (K=0.5570) and for <10 days (K=0.4928): J = (W — X) / (K* (W / 33)). The
developed set of techniques (calculation of W, WL, J) significantly improves the accuracy of
incubation management in captivity and provides field researchers with simple tools for rapid
assessment of the stage of egg development in nature, which is important for the conservation of the
saker falcon.

Keywords: saker falcon (Falco cherrug John Edward Gray, 1834), artificial incubation, initial egg
weight (W), egg weight loss, day of incubation, species—specific formulas.

For citation: Shirshova A.S., Pavlov Yu.l. Development of a formula apparatus for improving the
efficiency of egg incubation of the saker falcon (Falco cherrug John Edward Gray, 1834) in
captivity, using the example of the “Kholzan” center for monitoring and rehabilitation of birds of
prey. Scientific and practical journal "Vestnik IrGSHA". 2026; 2 (133): 137-144. DOI:
10.51215/1999-3765-2026-133-137-144.

BBenenue. Pasenenue cokona 6amnobana (Falco cherrug_John Edward Gray,
1834) B HeBoyie I TOCIEIYIOIIECTO BBITYCKAa B MPHPOIY — BaKHAS CTpATETHs
COXpaHEHHMsI BHUJAa, OOOCHOBaHHAs CIEAYIOIIMMH MNpUYMHAMH: cTtatyc B KpacHoii
kaure Poccuiickoit ®enepaumu — 1 (BuA, HaxoOsSIIMIICS MOJ  Yrpo30id
MCYE3HOBEHUA); B MHUpoBOM KpacHoil KHUre — HaXOIAIIMKCS MOJ KPUTUYECKOU
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YIpO30i UCUE3HOBEHHUSI; OTpUIIATEIbHAS TEHACHIIUS IPUPOIHON YUCICHHOCTH BUJIA;
JerajbHOE pa3BeJACHUE CHIYKACT CIIPOC Ha TUKUX mTull [4, 6].

N3yuenne BUIIOBOTO pazHOOOpa3usi TPymm MTUIl B Pa3IMUHBIX JaHAIIA(THBIX
30HaX HMMEET BaXXHOE TEOPETHUECKOE U MPAKTHUYECKOE 3HAYCHHE. DTO MO3BOJISET
MIPOAHAIN3UPOBATh OCOOEHHOCTH UX apealioB, a Takxke chopMupoBaTh 0a3y HaHHBIX
0 0COOCHHOCTAM OHoioruu [2].

Henb — u3yueHrne BO3MOKHOCTH pa3BejeHus cokoja 6anodana (Falco cherrug
John Edward Gray, 1834)

Marepuana u Meroauka. [[eHTp M0 MOHUTOPUHTY U pPEAOUIUTAIMUA XUITHBIX
ntul “Xomzan” (ganee no tekcty Llentp, Xomsan) cymectByet ¢ 2002 1, 3aHMMaeTCs
pa3BejieHneM KPacHOKHIKHOTO cokosia 6anmobana ¢ 2004 r, ¢ 2009 r ocymiecTBisieT
BBIITYCKH MITCHIIOB OanobaHa B ecTeCcTBeHHYIO cpeny [8, 10].

B “Xon3ane” npakTukyercs UCKYCCTBEHHOE MHKYOHWpOBaHUE SUl 0al00aHOB —
coTpyaHuku L{eHTpa u3pIMaloT NEPBYIO KJIAAKY Taphl, ¥ TUM CTUMYJIUPYIOT MTUI] HA
CHECEHHUE MOBTOpHOHN [6, 7]. YcmemHocTh MHKYOMPOBAaHMS ONpENENsIeTCs IBYMS
(akTOpamMu, OJHUM M3 KOTOPBIX SBISETCS MOTEPSt Macchl stia [11].

B pyku cneumanucTtoB silia W3 KIQJAKU TIOMANAIOT B Pa3sHOM CTENEHU
HACWDKMBAHUS, YTO OTMEUAeTCS KaK IMPU OBOCKOMUPOBAHWU, TaK M BBUIYIUICHUU
NTEHIIOB OT OJHOM Taphl, Ui MPaBUJIBLHOTO pacueTra TOTEpPH MacChl sl
HE0OX0AMMO ONpeIeUTh HaualbHY0 Maccy sina (W) mo gpopmyse 1:

W = Kw(LB?)[10], popmyna 1, rae

Kw — ko3 punment; L, B — qiuHa u mmmpuHa sia, Mm.

B nureparypubix ucrounukax [1, 3-11] mnpuBogutTcs K0d)PHUIMEHT A SUI
caricanoB — 0.0005474, siinia 6ano6aHoB 6ojiee KpynHbIE U ISl HUX IAaHHOE 3HAUCHUE
HE TOJIXOJTUT.

B “Xomzane* 110 B3BENIMBAIOT KAXKJIbIE TPH JIHS, TaK KaK MEPHO]l MHKYOaInu
nTeHra 0anodaHa cocTaBigeT 33 qHS, TO MAKCUMaJIbHOE KOJIMYECTBO B3BEIIMBAHUM,
KOTOPOE MOXET MPOU3BECTHU OIepaTop, cocranisier 11.

3a 2015-2025 rr. Lleatp nomyuwmn 6omee 500 cokomsT, MPU STOM, U3 MACCHBA
JAHHBIX 10 MHKYOMPOBAHUIO TUX IMTEHIIOB OBLIM CIlydailHbIM oOpa3zoM B3aThl 100
3HAYEHUH IS UCCIIEIOBAHUS.

OTtcopTupoBanu sia OT HAaWOOJNBIIEr0 KOJIMYECTBAa B3BEIIMBAHUN, KOTOPOE
coctaBmiio 9, T.e. 27 nHel u3 33 BO3MOXKHBIX SHII0 HAXOAWJIOCH B MHKyOaTope, K
HAaWMEHBIIIEMY KOJIMYECTBY — 2.

boimu B3saThl 30 BEepXHMX 3HAUEHUM CHHUCKA, M1 KaXAOro sillla MOCTPOEH
rpaduk moTepu sila, MpOBEJEHA JIMHEWHAs JIMHUA TPEHAA, W TO JMHUU TPEHIa
ompeniefieHa NepBOHAYalibHash Macca sina (pucyHok). Tak Kak 3HAIM JJIMHY U
IUPUHY SWTA, 0 TpaduKy OMpenessiii Ha4aJIbHYI0 MaccCy SiIla, yAaloCh BBIBECTH
kodhummenT nys sui coxona 6anobana B hopmynsl 1 — 0.0005776.

OnpenenuB HayalbHYI0 MaccCy sila, MOXKHO pPacCUUTaTh JHEBHYIO MOTEPIO
Macchl sifra mo ¢gopmyie 2, B KOTOPOH y4TE€HO BpeMsi MHKyOWpoBaHUS sina — 33
nHs. B uneane sifio nomxHo moTepsaTh 15% Biaruw, onHako B “XoiszaHe” CpeaHss
ycyiika coctapiset 14.18 %, uro Takxke yureHo B hopmyie 2.

139



Hlupwosa A.C., Ilasnos FO.U. Paspabomka ¢hopmynvHozo annapama...
Hayuno-npaktudeckuii sxkypHaia “Becrnux UpI'CXA”

2026; 2(133):137-144 o L )
(159) Scientific and practical journal “Vestnik IlGSHA”

Jlns  ompeneneHus YCYIIKM aBTOPbI  MoOyib30Banuch ¢opmynoin  100%—
(mpennosioKUTENbHAST HavalbHAsg Macca, OIpeaesieHHas Mo TIpaduky/ Ha Bec
MOCJIETHEr0 B3BEIIMBAHUS, MOCIE KOTOPOrO MEHEE 4YeM 4epe3 TpU JHs HacTymal
npokieB). [lorepu Biaru sifina BapeupoBanu ot 10.15% no 18.26%, u HanmoMHuM, U3
BCEX SIUII YCIICIIHO BhUTYIIINCH ITEHIIBIL.
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e [IAHUA W3MEHEHUWA BECA HHLI,a

Pucynox — IlpuMep nmocrpoenusi rpaduka u onpeaeeHus HAYAJIbHON Macchl AHIA 110 JUHUMN
TpeHaa (cepasi JIMHUA)

Figure — Example of plotting and determining the initial mass of an egg along a trend line
(gray line)

WL = 0,1418W/33, bopmyna 2, rae

TakKe, 3Has U3HAYAIBHYIO MACCy fiil1a, MOXKHO ONPEEIUTh JIeHh HACHKUBAHUS
(J) — dopmyma 3.

] =(W-X)/K=+=(W/33), popmyna 3, rae

X — Macca sifna, B3sroro u3 ree3na; K — koaddumment (mis cancana — 0.147);
33 — BpeMst HHKyOanuu sifia 6anobaHa.

Jlns siun 6anmobana:

K=0.5570, naxkyoupoBanHbix 10 u MeHee THE;

K=0.4928, unkyoupoBanubix 0onee 10 quei.

[Tpumep.

[Ipn w3bsTHM KIaAKu cokona OamoOaHa Il MCKYCCTBEHHOW WHKYyOAarmw,
OCYIIIECTBUB BCE MPOMEPHI, MOJTYyUaEM SIUIIO BecoM 58.7 T, IIMHOU 56 MM, IIMPUHOU
44 Mm.
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[onesysce Gopmynoit W = 0.0005776(LB?), onpenenseM HadalbHYIO Maccy
aina 62.6 r.

3arem no ¢popmyne WL = 0.1418W /33 onpenensiem NTHEBHYIO MOTEPIO MACCHI
gina, pasuyo 0.27 T.

Jlanee ompenensieM [€Hb HACHKMBAHMS, MOJIb3yeMCS YpaBHEHUEM JUIS SIMII,
HackeHHbIX Oonee 10 nuel, momydaem 15 aens mHKyOaumu siina. Ecnm Obl y
orepaTopa BO3HUKIIM COMHEHHMSI, U OH BOCIOJIBb30BAJICS APYyroi hopmymnoit jis siiua,
HacmxeHHoro 10 u MeHee AHel, nmomy4yusnock Obl 13 AHEH, TO ecTh B IH0OOM ciydyae
Ai110 OBLII0 HaCHXKEHO nTuliei Oonee 10 nHEH.

3akirouenue. Ha ocHOBE MHOTOJIETHETO OMbITa paboThl cOTpyAHUKaMu LleHTpa
0 MOHUTOPUHTY U peabMIMTALMM XUIIHBIX NTUL “Xo0Ji3aH” MO pa3BEEHUIO COKOJIa
Oasiob6aHa B HEBOJIE U aHAIHU3Y MOJTYUYEHBI CIEIYIOIINE PE3yIbTaThl:

1. Pazpabotanbl Bugocnenuduyasie ¢hopmynsl ais 6anobana. CyiiecTBYyOIIIe
KO3 PUITMESHTHI A1 IPYTUX BUAOB HEMIPHMEHHUMBI JJI1 TOYHOTO pacdyeTa mapaMeTpoB
MHKYOAIMH sIUI] COKoJIa OaiobaHa M3—3a YHUKAJIBLHOCTH SIMI] KaX/I0T0 BHU/IA.

2. BriBenen u BanmuaupoBad koddduiment (KwW) nis pacuera HavaabHOU
macchl stitiia (W), onrpasich Ha ero JuHelHHble mapameTpbl — anunHa (L) u mupuna(B).
Takum o0pa3oMm, pacueT HaYaJlbHOW Macchl MNPOU3BOAUTCA 1O  (opmyre
W=0.0005776*LB?2

3. VYcoBepiuieHcTBOBaHa — (opMmysia  JIHEBHOM TOTEpUM  Macchl  siina
WL=0,1418*W/33. ®opmysa yuyuThIBaeT BUIOCHEIU(PUIHYIO MPOJAOIIKUTEIBHOCTD
UHKyOau — 33 [HS ¥ SMIUPUYECKH YCTAHOBJICHHYIO CPEIIHIOI OOIIYIO0 MOTEPIO
Biaru — 14.18 %.

4, Ycranosnena BaprabenbHOCTh IOTEPH BJaru. BeISIBICHO, YTO yCHEIIHOE
BBUIYIUICHHE MTEHIIOB OaiobaHa BO3MOXKHO B IIMPOKOM JMara3oHe oOled morepu
Biaru — ot 10.15 % no 18.26 %, 4To BBIXOAUT 3a paMKH “uueanbHbix” 15 %.

d. OntuMu3upoBaHbl GOPMYIIBI IS ONpEACICHUs AHS HacwxkuBaHus (J),
OCHOBaHHbIE Ha OTIpe/IeJICHUU HayainbHOU Macchl sifia (W) 1 ucnonb3oBaHUN MacChl
SHIIA TPH U3BATUH U3 THe3aa (X):

o Jliis sintt, HacwkeHHBIX 10 1 Menee auei J=(W-X)/0.5570*(W/33);

o /i1 sinir, HacrkeHHBIX Oostee 10 gueit J=(W-X)/0.4928*(W/33).

Ot QopMysbl MO3BOJSAIOT ONEPATUBHO M TOYHO OLIEHUTH CTAIUIO Pa3BUTHS
SMOpHOHA MpHU MOCTYIUIEHHWU silla B MHKYOaTOp, YTO BAXKHO JII KOPPEKTHUPOBKHU
PEKUMOB UHKYOAIINH.

Pa3paboTaHHbIi KOMIUIEKC METOAMK (OMpeleNieHue Ha4dalbHOW MacChl SHIIA,
pacueT JHEBHOM TIOTEPU MacChl sillla, OMpeesieHne JHA HACHKUBAHU)
CYIIECTBEHHO IOBBIIIAET TOYHOCTh YIPABICHHUS IPOLIECCOM HCKYCCTBEHHOM
MHKYyOaIuu Uil COKoJia 6aio0aHa B YCIOBHSIX HEBOJIM, YTO HANPSIMYIO CIIOCOOCTBYET
YBEJIMYCHUIO BBIBOJAMMOCTH NTEHIOB M 3P (EKTUBHOCTH MHPOrpaMMBbl pa3BeICHUs
MCYE3aI0IIEro BUIa JUIsl OCIEAYIOIENH PEMHTPOAYKIUH.

[IpoBeneHHble  HCCAEAOBAHUS  NPEJOCTAaBUT  TOJEBBIM  CHEIHAINCTAM,
paboTaromuM ¢ 0ago00aHOM KOHKPETHbIE MPAKTUYECKHE HHCTPYMEHTBI, KOTOPBIE
CYIIECTBEHHO YNPOCTAT U MOBBICAT TOUHOCTh UX PAOOTHI C JUKUMH MapaMu COKOJIOB.
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B utore Oyner nosbiiieHa 3()PEKTUBHOCTh NPOrpaMM MOHHUTOPHHIA U COXPAHEHHS
6ano0aHa B IUKOUN IPUPO/IE.
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TpebOoBanus K cTaTbsIM, My0JIHKYyeMbIM B HAyYHO—NIPAKTHYECKOM KypHaJie
“Bectnuxk UpI'CXA”

YcnoBust ony0IMKOBAHUS CTATHH

1. Cratbu JOJDKHBI COAEpXKATh PE3YIbTAThl HAYYHBIX MCCIEAOBAHUN, TEOPETUYECKUE,
IpaKkTU4ecKue (MHHOBAIIMOHHBIE) pa3pabdOTKH, TOTOBBIE JJISi HCHOJIb30BAaHUS U SABISIOLIUECS
aKTyaJlbHBIMM  (BOCTpEOOBAHHBIMM) HAa COBPEMEHHOM 3Tale€ HAy4yHOTO pa3BUTHUS, JMOO
MIPEJICTaBIATh HAyYHO—TI03HABATEIbHBI HHTEPEC, COOTBETCTBOBAaTh OCHOBHBIM HAaIpPaBJICHUSM
KypHaJa.

2. CoOoTBETCTBOBATH MPEIBSIBIIEMBIM TIPaBUIaM O(POPMIICHHUS.

3. Jlns aBTOpOB, KpOME CTYJIEHTOB, aCIIMPAHTOB M MAaruCTPAHTOB OYHOH M 3a0YHOH (HOPMBI
00y4eHHMsI, YCIIOBHEM ITyOJMKAIIMU CTATEH SBISETCS OTUIATa 33 KXY CTAaThIO B pa3Mepe: TOKTOP
Hayk — 1100 py6., xaggumat — 800, aBTop(bl), He MMeroIIKe yuaeHyIo cterneHb — 600. CTymeHTsI,
MarucTpaHThl, AaclHUpaHTbl 000N QopmMbl O0OyueHUS HUMEIOT NpPaBO OMyOIMKOBaTh CTaTbU
OecIIaTHO MPH NMPEAOCTaBICHUN COOTBETCTBYIOIIETO JOKYMEHTA.

O6mbeM ctatbu oT 10 10 14 cTp., IpU 3TOM caM TEKCT ¢ TaOIMIIAMU U PUCYHKaMU HEe MeHee 7
CTp., @ CIHUCOK JUTEPATYphl, B T.4. HHTEPHET—UCTOUYHUKOB OT 12 mo 20, BKIIIOUYas aBTOPOB TIO
aHAJIOTMYHOM TemaTuke (M3 CBOEM M JApPYruX OpraHu3aluii, U3 CcTpaH OJM)KHErOo M JallbHEro
3apy0exns). CChUIKM Ha CBOM CTaThu — 25% OT 00mIero KoJu4ecTBa MPUBEIEHHBIX HCTOYHUKOB.
[utupoBanue crareil Ha aHrJAMicKOM!!! si3bIKe, HA OCTAJIbHBIX SI3bIKAX HEJAOMYCTUMO.

Il. Ecnu o6beM cTaThu mipeBbImaeT 14 crpanull, To 3a Kaxayto crpanuiy gomiara 300 pyo.

I11. TTpu momaum craTbu HEOOXOTUMBI COOTBETCTBYIOIIWE MOKYMEHTHI: 1. 3asBiieHHWE B
aapec penakuuu, 2. CompoBoAWTENbHOE NUCHBMO OT opraHuzanuu, 3. CkaH NIpoOBEpPKH Ha
opuruHanbHOCTh (0T 60%), 4. CxaH AoKyMeHTa 00 oruiare (KaxAblii aBTOp CTaTbH OIUIAYUBAET
COOTBETCTBEHHO MTPaBUJIaM OILIATHI).

4. IV. KomuectBo aBTOpoB OT 1 /0 5, B MCKIIOUUTENBHBIX ciydasx — 6. Bce MOKyMeHTHI
BBICBUIATh pyKoBoauTento peaakiuu H.A. HukynuHo#l. ABTOp MOXKeT OImyOJuKOBaTh JIBE CTaThU B
T'0J1 CAMOCTOSITEJIFHO UJIU B coaBTOpcTBE. UneHsl penkosuierun u cotpyaauku Upl'AY — 3.

5. [loctynuBmivie B pelakUWi0O M TMPUHATHIE K MyOJUMKAallMM CTaTbU HE BO3BpaALIarOTCS.
Penakiusi mpenmnosiaraeT aHOHMMHOE pEIEH3UPOBAaHUE, HWMEET IMpPaBO OTKJIOHSTH CTaTbH, HE
COOTBETCTBYIOIIME BBIIICYKA3aHHBIM TPEOOBAaHUSIM KM OCHOBHBIM Hay4yHBIM HAamlpaBlICHUSIM
KypHaa.

6. 3a QaxkTOJOrNYECKyl0 CTOPOHY CTaTeil, IOPUINYECKYI0O U HWHYIO OTBETCTBEHHOCTbH HECYT
aBTOPBI.

Ha otneabHoil crpanume mnpenocraBiserca uHopmaims o0 aBTope: (amunus, uMd,
OTUeCTBO (IIOJHOCTHIO) HA PYCCKOM fA3bIKE, (DaMUIMS M MHUIMANBI HA aHTJIMHCKOM SI3bIKE, yUueHas
CTeNeHb, YYEHOE 3BaHME, JOJDKHOCTh, TenedoH, e—mail u agpec opranuzammu (C ykKazaHUEM
MIOYTOBOTO MHJIEKCA).
bankoBckue pekBusutbl Upkyrckoro I'AY 1is onjiaTel crarei
MHH 3811024304 KIIIT 382701001
[TIOJIYUATEJIb: YOK IT0 UPKYTCKOM OBJIACTH (®I'BOY BO UPKYTCKUI I'AY JI/CU
20346X05770)

BAHK: OTJIEJEHUE MPKYTCK BAHKA POCCHM//Y®K II0 MPKYTCKON OBJIACTH
I"'MPKYTCK

P/CY 03214643000000013400

K/CY 40102810145370000026

BMK 012520101

KBK 00000000000000000130
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1. Crarbs HampaBisieTCs B PENakIMIo KypHaia mo aapecy: 664038, Mpkyrtckas o0iactsb,
Wpkyrckuil paifon, n. Monoaexussiii, ®I'bOY BO “Upkyrckuil rocyaapCcTBEHHBIN arpapHblii
yHuBepcuteT uMeHu A.A. ExxeBckoro”, “Pemakius HaydyHO—TIPaKTUYECKOIO KypHajna “BecTHuK
NpI'CXA” nnu no e-mail: nikulina@jigsha.ru, Tesu. 8(3952)237330, 89500885005.

2. Crarbs mpeacTaBiseTcss B OyMa)KHOM BHJE U Ha SJIEKTPOHHOM HocuTelne (1o e—mail mmm
Ha 2JIEKTPOHHOM Hocutese) B ¢popmare MicrosoftWord. BymaskHbIif BapraHT HOJDKEH MOJHOCTHIO
COOTBETCTBOBATh JJIeKTpoHHOMY. [Ipm Habope craThu HEOOXOAMMO YUYHUTHIBATH CJEIYIOIIEE:
(dbopMaTupoBaHUe IO MIMPUHE; MOJIS: CIIpaBa M cjieBa — mo 23 MM, octaiabHble — 20 MM, a03aIHBIHA
oTcTym — 10 MMm.

3. Tekcr crarbu AOJKEH OBITH TIIATEIHFHO BBHIUMTAH W TOJIHMCAH aBTOPOM, KOTOPBIA HeceT
OTBETCTBEHHOCTh 32 HAYUHO—TEOPETUUYECKUI YPOBEHb IMyOIMKYEMOr0 MaTepHara.

4. Hymeparus cTpaHuIil 00s3aTeNbHa.

CTpyKTYpa cTaThH:

1. VuuBepcanbHbli necatuusbli kon (YIK) pasmemiaercs B JI€BOM BEpXHEM YIUIY:
MOJIY’KUPHBIN mpu¢t, pasmep — 12 or.

2. Hasanme crareu (IIPOITMCHBIMU BYKBAMM), nomyxupssii mpudt, 14 xeris,
MeXCTpouHbIil naTepBai — 1.0.

3. ®amunus, uMs, 0TYECTBO aBTOPA, MOTYKUPHBIN mpudt, 12 Kers.

4. HazBanue oprannu3anuu, kadeapsr, 12 kerib, MexxcTpounslii naTepBai — 1.0.

5. AHHOTamus CTaThd JOJDKHA OTPa)KaTh OCHOBHBIE TMOJIOXKEHHS PadOTBHI M COJEPkKATh OT
200 ot 250 cnoB, npumepHo 2000 3HakoB (mpudt — Times New Roman, pasmep — 12 0T, uatepBan
—-1.0).

6. Tlocne aHHOTaMKM pacroyiaraloTcs KioueBbie cioBa (mpudpt — TimesNewRoman,
KypcuB, pazmep — 12 nT.).

7. Janee: myHkTsl 1, 2, 3,4, 5, 6 1y0OnupyroTCst Ha aHTIIUHACKOM SI3BIKE.

8. OcHoBHo# Tekct cratbu — mpudt Times New Roman, pasmep — 14 nt., MeKCTpOUHBII
uHTepBand — 1.0 nr. B TekcTe cTathbu aBTOP CXATO M YETKO M3JIaraeT COBPEMEHHOE COCTOSIHUE
BOIIPOCA, ONKMCAane METOJIUKU HMCCIEJOBAaHUS U OOCYKICHHME MOJIYYEHHBIX PE3y/IbTaTOB; 3arjaBHUe
CTaTbU JOJDKHO IIOJHOCTBIO OTPaXkaTb €€ COJAEP’KaHHE; OCHOBHOM TEKCT 3KCIIEPUMEHTAJIbHBIX
crareil HeoOXOAMMO CTPYKTYPHUPOBATH, UCHOJb3Yys IOJ3ar0JOBKH COOTBETCTBYIOIIMX pPa3/€ioB:
0O0BEKTHI U METO/Ibl, SKCIIEPUMEHTAIbHASL YacTh, PE3YJIbTAThl U UX OOCYXK/IEHHE, BEIBOIbI.

9. MWMmmoctpamun K craThe (MpU HAJIMYUHU) OPEAOCTABIIAIOTCS B 3JIEKTPOHHOM BHJE,
BKJIFOYEHHBIE B TEKCT, B CTaHIAPTHBIX I'papuueckux popmaTax ¢ 00sS3aTeIbHBIM MOIPUCYHOUHBIM
Ha3BaHUEM.

10. Tabmuupr HaOuparoTcss B pemaktope WORD — 12 kerib, Ha3BaHHE TaOIHUIIBI
HOJIYKUPHBIM HIPUPTOM.

11. ®opmynbsl M crnenualbHble CUMBOJBI HAaOMPAIOTCS C MCIOJIb30BAHUEM ITYHKTa MEHIO
CumBou u penaktopa popmya MS—Equation 5.0.

12. B xoHIle CTaTbu pa3MeIIaeTcs CIUCOK JIUTEPATYPHI (10 andaBUTy) Ha PyCCKOM si3bIke, 12
KErJlb, MEKCTPOUHBIN MHTEpBal — 1.0; B TEKCTE yKa3bIBAETCS CChUIKA C HOMEPOM.

13. HManee — TpaHcauTepanus BCEro CIUCKa JUTEPaATyphl.

14. Ccpuiku Ha TUTEpaTypy NIPUBOASTCS B TEKCTE B KBAJPAaTHBIX CKOOKaX.

15. bnaromapHOCTb(M) WIM yKa3aHHMe(s) Ha KaKM€ CPEJCTBAa BBIMOJHEHBl MCCIIEJOBAHUS,
MPUBOJAATCSA B KOHIIE OCHOBHOTO TeKCTa mocie BbiBOJIOB (mpudt Times New Roman, pazmep — 12
mT.).

16. Odopmienue rpadukoB u Tadnui cornacHo crangaapty (COCT 7.1 — 2003).

17. Cegenust 06 aBTope(ax): Qamuaus, UMs, OTYECTBO (IMIOJIHOCTHIO), Y4€Has CTElCHb,
y4eHOEe 3BaHHUE, JOJDKHOCTh, MECTO PAa0OThl (MecTO y4eObl MM COMCKATEIbCTBO), KOHTAKTHBIE
TenedoHsl, e—mail, MOYTOBBINH HHJEKC U a/IpeC YUPEKACHUS.
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ConpoBoaurtenbHble JOKYMEHThI K CTaThe

1. 3agBiieHue OT UMEHM aBTOpa (POB) Ha MM TJIABHOTO PEJAKTOPa HAYYHO—IIPAKTHUYECKOTO
xypHasa “BectHuk MpI'CXA wnnm B pelakuuio HaydyHO—TIPAaKTUYECKUX JKypHainoB Hpkyrckoro
'AY.

2. Ha xaxxayro cTaTbio 00s13aTeNIbHBI IBE PELEH3UH (BHYTPEHHSS U BHEUIHSIS), COCTaBJICHHBIC
JOKTOPOM WM KaHAWJATOM HayK II0 HalpaBJICHUIO UCCIeNOoBaHUM aBTOopa. Peuenszun
00OCHOBBIBAIOT HOBH3HY M aKTyaJIbHOCTh HAYYHOH CTaThbH, JIOTMKY W HAayYHOCTh H3JIOKEHUS
TEKCTa, apryMEHTHPOBAHHOCTb BBIBOJOB M 3aKIIOYEHHH, BKIIIOYaeT B ce0s peKoMeHAaluuu
pelieH3eHTa 10 OTHOLIEHWIO K CTaTbe. PeleH3uM 3aBepsioTcsl Me4YaThbl0 COOTBETCTBYIOLIEIO
yupexJieHus (OpraHu3alyu), NOAMUCH PELIEH3EHTOB MOJICTBEPKIAETCS HAYAIIbHUKOM YIIPABICHUS
[IEPCOHAIIOM U COAEPKUT JIaTy €€ HallUCaHMUSL.

3. 3akiroueHue OpraHmM3anuu, Tae pabotaer (foT) aBTOp (PBI), O BO3MOXKHOCTH
OMyOJMKOBAaHUN MaTepHalioB B OTKPBITOM MeyaTH B HAay4YHO—TIPAKTUYECKOM >KypHaie ‘“‘BecTHHK
NpI'CXA”, 3aBepeHHOE Ne4aThi0 M MOJANMCAHHOE JHMIIOM (PYKOBOJAWTEIEM) OpraHu3aluu, TJe
pabotaet aBTOp (BI).

4. ]lns acnMpaHTOB M COMCKareled Y4YeHOW CcTeneHW KaHauaaTra HayK HeoOxoauma
peKoMeHAalus, MOANHUCAHHAsA JIMIOM, HMEIOLIUM YYEHYI0 CTENEeHb M 3aBEpeHHas IedaThbio
yupexJeHus. B pexkomeHmanuum oTpaxkaercs aKTyallbHOCTh  pacKpbhlBaeMOW  IpoOJeMBl,
OIICHMBAETCS HAy4yHBI YpOBEHb IMPEACTaBICHHOIO Marepuaja U JeJaroTcsl BBIBOJBI O
BO3MOXHOCTH OITyOJIMKOBAaHUS CTaTbU B HAy4YHO—TIpakTHUecKoM KypHaie “BectHuk UpI'CXA”.

5. Bece BhlmenepeuncieHHble JOKYMEHTHl B OTCKaHUPOBAHHOM BHJIE IPEIOCTABIAIOTCS B
penakmuto o e—mail: nikulina@igsha.ru.

Perucrpanus crarei
1. TlocrynuBiias cTaThsl pErUCTPUPYETCA B OOIIMI CIHMCOK IO JaTe MOCTYIJICHUS.
2. Asrtop(sl) m3BemiaroTcs Mo e—Mail wiIM 1Mo KOHTAaKTHOMY TeledOHy O IyOIuKaiuu
cTaThHU(ei) B COOTBETCTBYIOIIEM BBIITYCKE.
3. 3am. TJIaBHOTO peIakTopa B TE€UeHHE 7 JHEW yBEAOMJISICT aBTOpPa(OB) O TOJY4YCHHUH
CTaTbH.
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[Hopsiok peneH3upoBaHus cTaTei

1. HayuHble cTaThu, NOCTYNUBIINE B PEIAKIINIO, POXOISAT PEIICH3UPOBAHUE.

2. ®opMBI pEIICH3UPOBAHUS CTATEH:

— BHYTPEHHsIS (PELIEH3UPOBAHUE PYKOTIMCEN CTaTe! WiIeHAMH PEJaKIMOHHON KOJIETHH);

— BHEIIH:S (HalpaBJCHUE HA PELICH3UPOBAHUE PYKOIKMCEH cTaTeil BeAyIIUM CIICHUAIUCTaM B
COOTBETCTBYIOILIEH OTPACIIHN).

3. 3aMm. TJIaBHOTO peIaKTopa OIpeaesieT COOTBETCTBHE CTaThW MNPO(MIII0 IKypHaia,
TpeOOBaHMUAM K O(OPMIICHHIO M HANpaBISIET €€ Ha PELEH3UPOBAHUE CHENUANINUCTY (AOKTOPY HITH
KaHJIUAATy HayK), UMeroIeMy HanOouiee OJIM3KYI0 K TEME CTaThU HAYYHYIO CIELHAIN3ALINIO.

4. Cpoku peLeH3UpPOBaHMSI B KAXKIOM OTAEIbHOM CIy4yae OINPEIENISIOTCS 3aM. IJIaBHOTO
penaKkTopa ¢ yueToM CO3/1aHusl YCIOBUN JUI MAKCUMAaJIbHO ONIEPAaTUBHOM IMyOIMKAI[UU CTAThU.

5. B penieH3uu 10KHBI ObITH OCBEILIEHBI CIEAYIOIINE BOIIPOCHI:

— COOTBETCTBYET JIU COJIEP )KAHUE CTaThU 3asiBJICHHON B HA3BaHUU TEME;

— HACKOJIBKO CTaThs COOTBETCTBYET COBPEMEHHBIM JIOCTIDKCHHSIM HAyYHO—TCOPETUUYECKHE
MBICIIH;

— JIOCTYIIHA JIU CTaThsl YUTATEJISIM, Ha KOTOPHIX OHA PAacCUMTaHa C TOYKU 3PEHHS SI3bIKA,
CTHJIS, PACTIOJIOKEHUsI MaTepHalia, HarJIsiIHOCTH TabJIuL], 1MarpaMM, pUCyHKOB U T.J.;

— 11e51eco00pa3Ha Jiu MyOJIMKalKs CTaThU C YYETOM paHee BBIMYIIIEHHOW [0 JaHHOMY BOIIPOCY
Hay4YHOU JIMTEPATYpBHI;

— B 4eM KOHKPETHO 3aKJIIOYalOTCs TOJIOKUTEIBHBIE CTOPOHBI, a TaK)Ke HEAOCTATKH; KaKhe
WCTIPABJICHUS U JIOTIOJTHEHUS JOJIKHBI ObITh BHECEHBI aBTOPOM;

— BBIBOJ] O BO3MOKHOCTH OMYOJIMKOBAHUS JAHHOW PYKOIIMCU B JKypHaJe: ‘“peKOMEHAyeTCs
“pEKOMEHYETCSI C YYETOM HCIHPABJICHUS OTMEUYEHHBIX PEUEH3EHTOM HEIOCTATKOB WM ‘‘HE
pEKOMEHTyeTCs .

6. Penensun 3aBepsiloTCS B TOPSAKE, YCTAaHOBJIEHHOM B YUPEXIEHUU, TIae paboTaeT
PELIEH3€EHT.

7. B ciydae OTKIOHEHHsS CTaTbd OT MYyONHMKAalMU peNaklys HampaBlseT aBTOPY
MOTHBHUPOBAHHBIA OTKA3.

8. Crarbs, HE pEKOMEHIOBaHHAs PELIEH3EHTOM K MyOJIMKAINK, K TOBTOPHOMY PaCCMOTPEHUIO
HE MpUHUMAaETCA. TEeKCT OTPULATEIbHOW PELEH3UH HAMNPABIIAECTCS aBTOPY IO 3JIEKTPOHHOMW IOYTE,
(hakcoM WM 0OBIYHOM MOYTOM.

9. Hanuuue mNOJNOXKUTENBHOM PEUEH3UH HE SBISIETCS JIOCTATOYHBIM OCHOBAaHHUEM IS
nyonukanuu cratbu. OKOHYATEIBbHOE PEIICHHE O 11eIeCO00pPa3HOCTH MyONIHKAMU MPUHUMAETCS
PEIAKIIMOHHOM KOJUIETUEH.

10. Ilocne mnpuHATHS pPENKOJUIETHEH pelIeHHs O JOIMyCKe CTaTbd K IyOJMKAIlUU 3aM.
TJIaBHOTO pelakTopanH(opMupyer 06 3TOM aBTOpa M YKa3bIBa€T CPOKU MyOIHKAIIHH.

11. Peuensuu xpaHsTcs He MeHee S5 JIeT B OyMa)XHOM M 3JIGKTPOHHOM BapHUaHTaX M MOTYT
ObITh TIpeocTaBlIeHbl B MUHHCTEPCTBO 00pazoBanus U Hayku PO mo 3ampocy.

148



IMopsiiok paccMOTPEeHUA CTATEl

1. IlpencraBnss craThio A MyONMKAalMK, aBTOP TEM CaMbIM BBIPAKACT COIJlacHe Ha
pa3MeleHue MoJIHOTO €€ TeKCTa B ceTH MHTepHeT Ha 0(UIMAaIbHBIX CaiiTax HaAyYHOU JIEKTPOHHOU
oubnmnorexku (www.elibrary.ru) u HaygHO—TIpakTHdecKoro xxypHaia “Bectauk UpI'CXA”.

2. CraThby IPUHUMAIOTCS 110 YCTAHOBICHHOMY TpaduKy:

—B Ne 1 (peBpaiib) — 10 1 HOAOPS TEKyIEro roja;

— B Ne 2 (ampenb) — 10 1 nexkalOpsi TEKyIIero roja;

— B Ne 3 (uronb) — 110 1 eBpasis TEKyIIEro roja;

— B Ne 4 (aBrycT) — 10 1 MapTa TeKyIero roaa;

— B Ne 5 (oxTsa0ps) — 10 1 anpens TeKyIero roaa;

— B Ne 6 (nexabpp) — 10 1 mas Tekyuiero roja.

B uCKIIOYMTENBHBIX clydasx, MO COTJIACOBAHUIO C pEAaKIMel, CpOK IpueMa CTaTbu B
OnmmKaliui HoMep MOXeET OBbITh ITPOJUIEH, He 0oJiee, UeM Ha TPU HEJIENH.

3. [loctynuBiire cTaThu paccMaTPUBAIOTCS PEAAKIIMOHHOM KOJUIETHEN B TEUEHHE MECSLIa.

4. PepnakuvoHHas KOJUIETHS TIPaBOMOYHA OTIPABUTh CTaThbl0 Ha JOMOJHUTEIBHOE
peLeH3UpOBaHHUE.

5. PenakuuMoHHas KOJUIETHsSl [PaBOMOYHA OCYHIECTBJISATh HAydyHOE U JIUTEpaTypHOE
pEIaKTUPOBAaHUE TMOCTYNMBIIMX MaTEepHaoB, NpPU HEOOXOJAMMOCTH COKpalaTh HUX IO
COTJIACOBAHHUIO C aBTOPOM, JHOO, €ClIM TeMaTHKa CTaTbH MpPEJCTaBiIsieT MHTEpec AJs KypHana,
HaIpaBJIATh CTAaThIO Ha I0pPabOTKY aBTOPY.

6. PenaknrioHHast KOJIJIETHsI OCTaBIIsIET 32 COOOM MPaBO OTKJIOHUTH CTaThIO, HE OTBEUYAIOIIYIO
YCTaHOBJIEHHBIM TPeOOBaHUAM 0(OpMIIEHHS WIIM TEMAaTHKe KypHaJa.

7. B cimydae OTKJIOHEHHS MPEACTABICHHOW CTaThbU PEAAKIMOHHAS KOJUIETHS JIa€T aBTOPY
MOTHBUPOBAHHOE 3aKJIIOUEHUE.

8. ABTop(ppl) B TeueHHe 7 MHEW MOIYYarOT YBEIOMJIEHHE O TOCTyNHUBIIEH crarthe. Uepes
MecCSIl TIOCJI€ PETUCTPAIMU CTaTbHM, pENaKIus coolmaer aBTopy (paM) O pe3yiabTaTax
PELICH3UPOBAHHUS U O IJIaHE MyOIMKAIUU CTaThU.

[MompoOuyto wuH(pOpManuio 006 oQopMIEHHH CTaTei MOXKHO MMOJy4YuTh Mo e—mail:
nikulina@igsha.ru ten. 8(3952)2990660, 89500885005.
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Requirements for articles published in “East Siberian Journal of Biosciences”
Article publication conditions

1. Articles should contain the results of scientific research, theoretical, practical (innovative)
developments, ready for use and are relevant (in demand) at the present stage of scientific
development, or be of scientific and cognitive interest, correspond to the main directions of the
journal.

2. Comply with the applicable design rules.

3. For authors, except for full-time and part—time students, postgraduates and undergraduates,
the condition for the publication of articles is an annual subscription — 1500 rubles, while the
volume of the article should not exceed 8 pages. The number of authors in an article is no more than
five (6-7).

4. The author can publish two articles per year independently or in co—authorship.

5. Articles received and accepted for publication will not be returned. The editorial board
assumes anonymous reviewing, has the right to reject articles that do not meet the above
requirements and the main scientific areas of the journal.

6. Authors bear legal and other responsibility for the factual side of the articles.

A separate page provides information about the author: surname, name, patronymic (in full)
in Russian, surname and initials in English, academic degree, academic title, position, telephone, e—
mail and address of the organization (indicating the postal code).
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Avrticle design rules

1. The article is sent to the editorial office of the journal at the following address: 664038,
Irkutsk region, Irkutsk region, Molodezhny, Irkutsk State Agricultural University named after A. A.
Ezhevsky”, “Editorial office of the “Journal of Bio—Sciences” or by e-mail: nikulina@igsha.ru, tel.
8(3952)237330, 89500885005.

2. The article is submitted in paper form and on electronic media (by e—mail or on electronic
media) in Microsoft Word format. The paper version must fully correspond to the electronic one.
When typing an article, consider the following: width formatting; margins: left and right — 23 mm
each, the rest — 20 mm, paragraph indent — 10 mm.

3. The text of the article must be carefully read and signed by the author, who is responsible
for the scientific and theoretical level of the published material.

4. Page numbering is required.

Article structure:

1. The universal decimal code (UDC) is located in the upper left corner: bold, size — 12 pt.

2. Title of the article (IN CAPITAL LETTERS), bold font, 14 point size, line spacing — 1.0.

3. Surname, name, patronymic of the author, bold, 12 point size.

4. The name of the organization, department, 12 point size, line spacing — 1.0.

5. The abstract of the article should reflect the main provisions of the work and contain from
200 to 250 words, approximately 2000 characters (font — Times New Roman, size — 12 pt, spacing —
1.0).

6. After the annotation there are keywords (font — TimesNewRoman, italic, size — 12 pt.).

7. Further: points 1, 2, 3, 4, 5, 6 are duplicated in English.

8. The main text of the article — font Times New Roman, size — 14 pt., Line spacing — 1.0 pt.
In the text of the article, the author concisely and clearly states the current state of the issue, a
description of the research methodology and a discussion of the results obtained; the title of the
article must fully reflect its content; the main text of experimental articles should be structured
using the subheadings of the corresponding sections: objects and methods, experimental part, results
and their discussion, conclusions.

9. Hlustrations to the article (if any) are provided in electronic form, included in the text, in
standard graphic formats with a mandatory caption title.

10. Tables are typed in the WORD editor — 12 point size, the name of the table in bold.

11. Formulas and special symbols are typed using the Symbol menu item and the MS—
Equation 5.0 formula editor.

12. At the end of the article there is a list of references (in alphabetical order) in Russian, 12
point size, line spacing — 1.0; the text contains a link with a number.

13. Further — transliteration of the entire list of references.

14. Literature references are given in the text in square brackets.

15. Acknowledgments (s) or indication (s) for what funds the research was carried out are
given at the end of the main text after the conclusions (font Times New Roman, size — 12 pt.).

16. Drawing up graphs and tables according to the standard (GOST 7.1 — 2003).

17. Information about the author (s): last name, first name, patronymic (in full), academic
degree, academic rank, position, place of work (place of study or application), contact phones, e—
mail, postal code and address of the institution.
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Accompanying documents to the article

1. Application on behalf of the author(—s) addressed to the editor—in—chief “Journal of Bio—
Sciences”, or to the editorial board of the scientific—practical journals of the Irkutsk State
Agricultural University.

2. For each article, two reviews (internal and external) are required, compiled by a doctor or
candidate of sciences in the direction of the author's research. The reviews substantiate the novelty
and relevance of the scientific article, the logic and scientific nature of the presentation of the text,
the validity of the conclusions and conclusions, and includes the recommendations of the reviewer
in relation to the article. The reviews are certified by the seal of the relevant institution
(organization), the signatures of the reviewers are confirmed by the head of the personnel
department and contains the date of its writing.

3. Conclusion of the organization where the author(—s) work(-s) on the possibility of
publishing materials in the open press in “Journal of Bio—Sciences”, certified by the seal and signed
by the person (head) of the organization where the author(-s) work.

4. For graduate students and applicants for the degree of candidate of sciences, a
recommendation signed by a person with a degree and certified by the seal of the institution is
required. The recommendation reflects the relevance of the problem being disclosed, the scientific
level of the presented material is assessed and conclusions are drawn about the possibility of
publishing the article in “Journal of Bio—Sciences”.

5. All of the above documents in scanned form are submitted to the editorial office by e—mail:
nikulina@igsha.ru.
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Registration of articles

1. The received article is registered in the general list by the date of receipt.

2. The author(-s) are notified by e—mail or by contact phone about the publication of the
article(=s) in the corresponding issue.

3. Deputy the editor—in—chief within 7 days notifies the author(-s) of the receipt of the article.

The procedure for reviewing articles

1. Scientific articles submitted to the editorial office are reviewed.

2. Forms of reviewing articles:

— internal (reviewing of manuscripts of articles by members of the editorial board);

— external (referral for reviewing manuscripts of articles to leading experts in the relevant
industry).

3. Deputy the editor—in—chief determines the correspondence of the article to the journal's
profile, design requirements and sends it for reviewing to a specialist (doctor or candidate of
sciences) who has the scientific specialization closest to the topic of the article.

4. Terms of reviewing in each case are determined by the deputy. editor—in—chief, taking into
account the creation of conditions for the fastest possible publication of the article.

5. The review should cover the following issues:

— whether the content of the article corresponds to the topic stated in the title;

— how much the article corresponds to modern achievements of scientific and theoretical
ideas;

— whether the article is available to readers for whom it is designed in terms of language,
style, location of the material, visibility of tables, diagrams, figures, etc.;

— is it expedient to publish the article taking into account the scientific literature previously
released on this issue;

— what exactly are the positive aspects, as well as disadvantages; what corrections and
additions should be made by the author;

— conclusion about the possibility of publication of this manuscript in the journal:
“recommended”, “recommended taking into account the correction of the deficiencies noted by the
reviewer” or “not recommended”.

6. Reviews are certified in accordance with the procedure established by the institution where
the reviewer works.

7. In case of rejection of the article from publication, the editorial staff sends the author a
reasoned refusal.

8. An article not recommended by the reviewer for publication will not be accepted for
reconsideration. The text of the negative review is sent to the author by e—mail, fax or regular mail.

9. The presence of a positive review is not a sufficient reason for the publication of the article.
The final decision on the expediency of publication is made by the editorial board.

10. After the editorial board has made a decision on the admission of the article to
publication, Deputy. the editor—in—chief informs the author about this and indicates the publication
time

11. Reviews are stored for at least 5 years in paper and electronic versions and can be
provided to the Ministry of Education and Science of the Russian Federation upon request.
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The order of consideration of articles

1. By submitting an article for publication, the author thereby agrees to post its full text on the
Internet on the official websites of the scientific electronic library (www.elibrary.ru) and “Journal
of Bio—Sciences”.

2. Articles are accepted according to the established schedule:

—in No. 1 (February) — until November 1 of the current year;

—in No. 2 (April) — until December 1 of the current year;

—in No. 3 (June) — until February 1 of the current year;

—in No. 4 (August) — until March 1 of the current year;

—in No. 5 (October) — until April 1 of the current year;

—in No. 6 (December) — until May 1 of the current year.

In exceptional cases, by agreement with the editorial board, the deadline for submitting an
article to the next issue may be extended by no more than three weeks.

3. Received articles are considered by the editorial board within a month.

4. The editorial board is authorized to send the article for additional reviewing.

5. The editorial board is authorized to carry out scientific and literary editing of the received
materials, if necessary, reduce them in agreement with the author, or, if the subject of the article is
of interest to the journal, send the article to the author for revision.

6. The editorial board reserves the right to reject an article that does not meet the established
design requirements or the subject of the journal.

7. In case of rejection of the submitted article, the editorial board gives the author a reasoned
opinion.

8. The author(-s) within 7 days receive a notification about the received article. A month after
the registration of the article, the editorial office informs the author(-s) about the results of the
review and about the plan for publishing the article.

Detailed information on the design of articles can be obtained by e-mail: nikulina@igsha.ru
tel. 8 (3952) 2990660, 89500885005.
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Oo0pa3zen opopMiIeHHs CTATHU ABTOPOM (aMM)
DOl — 3anoaHsieT TeXHHYECKHUH peIaKTOp

YK 631.95:001.8 (571.53) — 12

Hayunas cratbs — 12

CTAHOBJIEHUE U PA3BBUTHUE HAYYHOM LHIKOJIbI ATPOSKOJOI'NA
NPEJBAUKAJIBS — 14

1H.H.IlMl/lTpueB, TAA. MapreMbsiHOBA, 'P.B. 3amammkos, “E.I1I. JAmutpueBa — 12

'Mpxyrckuit rocynapcTBennblii arpapHblii yausepcuteT umenn A.A. Exesckoro, Monodéxcuwii,
Upxymckuii p—on, Upxymckas oonracme, Poccus
2 HayaHo-HMcCIe0BaTeNbCKIiT MHCTUTYT CebCKOTO X03siicTBa MpKyTcKoii 06macTy,
Tusosapuxa, Upxymckuii paiion, Upkymckas obnacme, Poccus

Annoranus. 200250 cnos.

KuroueBbie cioBa: aeposkonocuveckue ucciedosanus, Xycnuounos Illapugpsan Kaouposuy,
HAYYHASL WKOA, URMPOOYKYUSL, NI000pooue nous —12

Jas umtupoBanus: Jmutpues H.H. MaprembsnoBa A.A., 3amamukoB P.B., JImutpuena E.ILI.
CraHoBJIeHHE U pa3BUTHE Hay4YHOU IKOJIbI arposkosioruu [Ipenbaiikanbs. 12

CTAHOBJIEHHUE U PABBUTHUE HéY‘IHOﬁ IIKOJIbI ATPO3KOJIOI'NA
ITPEJABAUKAJIbA - 14

'H.H.Imutpues, *A.A. MaptembsiHoBa, 'P.B. 3amamuxos, “E.III. ImaTpuesa — 12
MpxyTckuit rocynapcTBeHHbIH arpapHblii yauBepcnteT nMeHn A.A. Exxesckoro, Monoodéxcuuiil,
Upxymcekuii p—on, Upxymckas obracmo, Poccus
2 Hay4HO—HCCIIeIOBATENbCKUI HHCTUTYT CEIbCKOTo X03siicTBa MpkyTckoii o6macTy,
Tusosapuxa, Upxymckuii pation, Upkymckas obracme, Poccus
Annoranus. 200-250 cnos.

KiroueBble cioBa: aecposkonocuveckue ucciedosanus, Xychuounos Illapugpsan Kaouposuy,
HAYYHAs WKOLA, UHMPOOYKYUSL, NI1000pooue nous —12

s mutupoBanmsi: JmutpueB H.H. MaprembsinoBa A.A., 3amamiukoB P.B., JImutpuena E.III.
CraHoBJeHHE U pa3BUTHE HAyYHOU IKOJIBI arposkosoruu [Ipenbaiikanbs. 12

Io/1HOCTHI0 AHHOTALMIO KONMUPYIOT IS NlepeBoaYuKa!!!

ITO BBINOJIHAET aBTOP(bI) COIIACHO BBHIIICYKA3AHHBIX peKoMeHaanui!!!
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Texcr cratbu 14 mpudT/1 nHTEpBaI

Beenenue. pkyrckas o01acTe 00J1aJa€T OTPOMHBIMUA TEPPUTOPUSMHU, KOTOPbIE
3aHMMAIOT JIECHBIE yrobs. YacTh 3eMellb pEeTMOHA UCIIOJIb3YETCs JUIsl BO3/IEIbIBAaHUS
CENbCKOXO3AMCTBEHHBIX KYJIbTYp HAPOJHOXO3IMCTBEHHOIO HA3HAYEHUS. . .

Heab — BBISICHUTP M OXapaKTepU30BaTh H3Talbl CO3JaHUS U CTAHOBIICHUS
Hay4HOU IIKOJIbI arposkosioruu B Ilpendaiikanse.

Marepuaabl M MeTOAbl HccJeq0BaHMH. B 0CHOBY paboOThl MOJOXKEHBI
Marepualibl  UCCIENOBaHMW W  pa3paboTku  ydeHblx Boctounoit Cubupu,
BBINIOJIHEHHBIE B pPa3HbI€ T'OJIbl, KOTOPbIE SABIISUIUCh OCHOBOW JUIsl CTAHOBJIEHUS U
Pa3BUTHS HAYYHO—UCCIEA0BATEIbCKOM IKOJIBI 110 arpO3KOJIOTHH.

PesyabTatel M ux oOcyxaenue. Hayunele wuccienoBanus B o01acTu
arposkosorun B Bocrounoit Cubupu Hauanuck ¢ 1935 roga XX-ro cronertus, Korjaa
CEJIbCKOE XO34MCTBO pEruoHa OCTPO ONIyIIAJ0 HEOOXOAMMOCTb pa3padOTKU U

BHEJIPEHUS] HAYyYHO—OOOCHOBAHHOW 30HAJILHOM CHCTEMbI 3eMJIEICIHS.
Odopmiaenue DUCYHKOB, TA0JIMII ¥ T.J.

Pucynok 1- Berpeua ¢ npeacraBuTeIsiMd MUHHCTEPCTBA CeJIbCKOI0 X0351iCTBA M
CHeUAJIMCTAMHU arpapHbIxX npeanpusTuii UpkyTckoii 00,1acTH Ha ONIBITHOM 1OJ1€

Pucynok 1- Berpeua ¢ npeacTaBUTeIIME MUHUCTEPCTBA CEJILCKOI0 X035l CTBa H

CHeUAJINCTAMH arpapHbIx npeanpustuii UpkyTckoii 00,1acTH Ha ONIBITHOM 110JI€ — 3TO
BBINOJIHAET (10T) aBTOP(bI) I epeBOAYMKA!
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Ta@mua 1 —DJemMeHTDI CTPYKTYPhbI YpoiKasi ipoBOro oeca nnpu 0IHOYKOCHOM HUCII0JIb30BAHUH

12

Tabnuma 1 — JaeMeHTHI CTPYKTYPBI YPO:Kas SIPOBOT0 0BCA NMPH OJHOYKOCHOM MCIIOJIb30BAHUH
12 — 310 BINOJIHAET (10T) aBTOP(BI) /151 MEepPeBOTINKA!

Copt O3epHEHHOCTD, Kycrtucrocrs, Hnuna
IIT/pacTeHue creOueit/pacTeHne pacreHus,
rJIaBHOM pacTeHus oOrmas POIYK— cM
METEJIKU THUBHAs
2019 ron
“TyOunckmit” 27.3 144.6 6.2 5.7 71.6
“Yxypckuit” 18.3 60.2 8.0 7.8 68.0
“Cur” 24.0 73.1 5.7 4.8 74.1
“Kpacnoobckuit” 29.1 116.2 6.3 4.8 79.9
“VYpan 2” 16.6 47.9 4.7 3.4 86.8
“Casn” 25.7 133.1 9.6 7.9 75.0

3ak/oueHne/BbIBOAbI. DaKTUYECKHU OTBET HA TTOCTABJICHHYIO 11€JIb Pa0OTHI.
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Cnucok aureparypsl — 12 BbinosHseT (10T) aBTop (bI)

1. O6 oxpane okpyxaromeir cpensl: @enep. 3akon ot 10 smBaps 2020 r. Ne 7-®3 //
Poccuiickas razera. — 2020. — 10 suB. — C. 4.

2. AmnaronsH, A.A. TexHOJOTHH CO3/IaHUS JBYXBHJIOBBIX arpo(HTOIEHO30B C Yy4acTHEM
HOBBIX MHOTOJICTHUX KOPMOBBIX KYJIbTYp U KocTpela 6e3octoro B ycioBusix [Ipendaiikanbs / A. A.
AmnatonsH : aBToped. IHC. ...KaHI. c—X. Hayk. — Yinaa—Yae, 2017. — 17 c.

3. bewme, P.JI. IITuust necoB u rop CCCP. IloneBoit onpenenuTens : mocodue s yuutenen
[ P.JI. Beme, A. A. KysuerioB — M.: IIpocsemnienne, 1981. — 223 c.

4. BopoObsrnHooOpa3ubie (Passeriformess L., 1758) B okpectHOcTsIX moc. Huwknuit Koueprar
(3amagHOE moOepexbe 03. baiikan) / H.JI. Koanesa, A.A. Huxymun, H.A. Hukymnuna, I1.B. /Iporos
/I Bectauk UpI'CXA. — 2021. — Brin.103. — C.74-84. — DOI 10.51215/1999-765-2020-103-74—
84.

5. MWsanos, A. . Karanor nrutiy CCCP / A.W. UBanos — JI.: Hayka, 1976. — 274 c.

[BopoObuHOOOpa3ubie (Passeriformess L., 1758) B oxpectHoctsix mo. Hmkuuit Koueprat
(3amamHOE MO

References 12 BpinoansieT (10T) aBTOP (bI) 3TO BHINMOJIHSAET (I0T) /JIsl MepeBOAYNKA!

1. Federal'nyj Zakon ot 10 janvarja 2020 N 7-FZ Ob ohrane okruzhajushhej sredy
[Denepanbubiii 3akoH ot 10 suBaps 2020 N 7-®3 O6 oxpane okpyxaromieii cpeabi] Rossijskaja
gazeta, 2020, 10.01, p. 4.

2. Anatolyan, A.A. Tekhnologii sozdaniya dvukh vidovykh agrofitotsenozov s uchastiyem
novykh mnogoletnikh kormovykh kul'tur i kostretsa bezostogo v usloviyakh Predbaykal'ya —
nporpammbl translit.ru [TexHomoruu co3gaHusi ABYX BHJIOBBIX arpO(HTOIEHO30B C yd4acTHEM
HOBBIX MHOTOJICTHUX KOPMOBBIX KYJIBTYpP U KOocTpera 0e30octoro B ycnoBusx [Ipendaiikanbs — 310
s nepesoaunkal]. Cand. Dis. Thesis, Ulan—Ude, 2017, 17 p.

3. Beme, R.L., Kuznecov, A.A. Pticy lesov i gor SSSR. Polevoj opredelitel’ [ITtuiisr ecoB u
rop CCCP: IMoneBoii onpenenutens]. Moscow: Prosveshhenie, 1981, 223 p.

ABTOpckHii BKIaA. ABTOp (BI) HACTOSILETO HCCICNOBAaHMUA NPUHUMAI(M) HEMOCPEACTBEHHOE YdYacTHE B
IUTAHUPOBAHMH, BHIIIOTHEHUN U aHAJU3€ TaHHOTO HCCeqoBaHus. ABTOP(bI) HACTOSIIEH CTATbU 03HAKOMUNIACH (JINCH)
ono0puia (JIn) OKOHYATENbHBIN BapHaHT.
Kondaukr unrepecoB. ABTop (bl) AexiiapupyeT (10T) OTCYTCTBHE KOH(PIUKTA HHTEPECOB.
ABTOp (bI) HeceT (YT) MOJHYI0 OTBETCTBEHHOCTD 32 U3JI0KeHHe MaTepuaJia B CTaThbe.

Jas nepeBoguTka!l!!
ABTOpckuii BKIaA. ABTOp (BI) HACTOSILIETO WCCIENOBAHMSA NPUHUMAI(M) HEMOCPEACTBEHHOE YdYacTHE B
IUTAHUPOBAHMH, BHIIIOJTHEHUN U aHAJM3€ TaHHOTO HCClIeAoBaHus. ABTOP(bI) HACTOSIIEH CTaThl O3HAKOMIUIACH (JIHCh) U
ono0puia (i) OKOHYATENbHBII BapHAHT.
Kondguaukrt unTepecoB. ABTOp (bI) AeKIapUPYeT (FOT) OTCYTCTBHE KOH(IUKTa HHTEPECOB.
ABTOp (bI) HeceT (YT) NOJTHYIO OTBETCTBEHHOCTD 32 U3JI03KeHUE MaTepuaia B CTaThe.
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IT0 3an0JIHAET 3aM. PeIaKTOPa WU OTBETCTBEHHBIH ceKpeTaph!
Uctopus crareu/ Article history: — 12
Jlara nmoctyruienus B peaaknuto/ Received:— 12
[Moctymnuta mocie perieH3upoBanus 1 qopadbotku / Revised: —12
Jara npunsitus k neyaru / Accepted: — 12

3anosanseTcs aBTopom (amu)!
Caenenns 00 aBTope(ax) —12
HemunoBuy Anexcannp IlerpoBud — kaHaumaT OMOJIOTMYECKUX HAYK, TOUEHT Kadeapbl o0Iei
Ouomornu ¥  9KoJoruu  WHCTHTYyTa  ynpaBleHHs TNPHPOTHBIMH  pecypcaMu—(paKyabTeT
oxotoBeneHuss umenu B.H. Cxkanona, Mpkyrckuil rocyqapCTBEHHBIN arpapHblii YHUBEPCUTET
uMenu A.A. Exesckoro. O61acTh UCCIE€A0BAHUN — 3KOJIOTHSI HA3€MHBIX [T0O3BOHOYHBIX U X POJIb B
skocucteMax Bocrounoit Cubupu; 3KOJIOTHS NTUL M MJIEKONHUTAIOIKUX B TPAHCHOPMUPOBAHHBIX
nanamwadtax [Ipubaiikanss. Astop 6onee 100 HayuHbIX myOnukauuid, coaprop “KpacHoi kHuru”
Wpxkyrckoii obnactu (2010 u 2020 romos).
Konmaxkmnaa ungopmayua: OI'bOY BO Upkyrckuii T'AY. 664038, Poccus, HWpkyrckas
obmacte, Wpkyrckmii paiion, moc. Monoaexusiid, e—mail: aldemid@mail.ru, ORCID ID:
https:orcid.org/ 0000-0001-7831-7161.

9710 1A nepeBogunKal!!

Cgenenus 00 aBrope(ax) 12
Hemunosuy Anexcanap IletpoBud — kaHaumaT OMOJOTHYECKUX HAYK, MOIEHT Kadeapbl oOIen
Oouonorm M dKojoruu MHcTUTyTa  ympaBieHuss HPHUPOAHBIMH  pecypcamu—¢paKyJbTeT
oxoroBeAaeHuss umeHu B.H. Ckanona, MpkyTckuil rocynapCTBEHHBIM arpapHblii YHUBEPCHUTET
umenu A.A. Exesckoro. O61acTh UCCIeA0BaHUN — 3KOJIOTHSI HA3€MHBIX [T0O3BOHOYHBIX U X POJIb B
skocuctemMax Bocrounoit Cubupu; 3KOJIOTHS NTUI U MIEKOIMHUTAIOIIKUX B TPAaHCHOPMUPOBAHHBIX
naummadgTax [Ipubaitkanes. ABrop 6osee 100 Hayunsix myOnukanuii. CoaBtop “KpacHol kaurn”
Hpxkyrckoii oomactu (2010 u 2020 romos).
Konmaxkmmnasa ungopmayua: OI'bOY BO MHpkyrckuit ['AY. 664038, Poccus, Hpkyrckas
obmacte, Wpkyrckmii paiion, moc. Monoaexusiid, e—mail: aldemid@mail.ru, ORCID ID:
https:orcid.org/ 0000-0001-7831-7161.
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