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depepanbHoe rocyaapcrtBeHHoe 6roaxeTHoe obpasoBaTesibHoe y4ypexaeHne Bbic-
wero obpasoBaHunsa «Bonoroackas rocygapCTBeHHass MOJTIOYHOXO3SMCTBEHHAs akaaeMus
nMeHun H. B. BepewarunHa» npegnaraeT npenogasaTtesiaM, HaydHbIM paboTHMKaM, acnum-
paHTam onybsnkoBaTb pe3ynbTaTbl UCCNEeA0BAaHMN B Hay4YHOM XypHane «MOono4YHOXO0-
39MCTBEHHbIN BECTHUK>.

K nybnnkaumm B xxypHane «Mono4YHOXO3SMCTBEHHbI BECTHUK» MPUHUMAKOTCA CTa-
TbW, cogeprkawme pe3ysbTaTbl TEOPETUYECKMX W IKCNEPUMEHTANIbHbIX MUCCea0BaHUM
aBTOPOB, SABASAOWMECS aKTya/lbHbIMW Ha COBPEMEHHOM 3Tarne Hay4YyHoro pa3BuTUS U CO-
OTBETCTBYIOLLUME TEMATUKE XYypHana.

MaTepuanbl NpUCbINAOTCA B peaakumio B NneyaTtHOM M SN1EKTPOHHOM BuAae. Dnek-
TPOHHbLIA BapWaHT OTNpaB/IeTCs N0 3/1IEKTPOHHOW NoYTe Ha agpec pefakuum XypHana
(vestnik.molochnoe@yandex.ru), neyaTHbin BapuaHT — NMoyton PO (160555, r.Bonoraa,
c.MonouyHoe, yn.lUmnata, 2, otaen Hayku, rnaBHomy pegaktopy A.J1. buptokosy).

XXypHan nspgaetca ¢ 2011 ropa. lNepnoaAn4HOCTb BbiXxoda: 4 pasa B rog.

MonHoTeKCTOBas BepCUS XypHana nybnmkyeTcsa B OTKPbITOM AOCTyrne B ceTu UH-
TepHeT (http://molochnoe.ru/journal/).

N3paHne «MoMOYHOXO3AMCTBEHHbIM BECTHMUK» BK/IIOYEHO B NepeveHb peueH3npy-
€MbIX Hay4HbIX U34AaHUN, B KOTOPbIX A0/MXKHbI 6biTb ONYy6/IMKOBaHbI OCHOBHbIE HaYy4Hble
pe3ynbTaTbl AUCCepTaLniM Ha COMCKaHME YYEeHOM CTeneHn KaHanaata HayK, Ha comcka-
HWEe YyYEeHOW CTENEHW AOKTOpa HayK pacrnopsixeHmeM MmHobpHayku Poccum oT 1 uionsa
2019 r. N2 248-p

Bcem cTaTtbhaM XypHana npuceameaeTcs undposon nageHtudumnkatop obbvekta DOI

XypHan BKkO4YeH B MexayHapoaHyk 6a3y aaHHbix AGRIS (International
Information System for the Agricultural science and technology)

XKypHan BkOYEH B cMcTeMy POCCMNCKOro MHAEKCa HayyHoro untuposaHusa (PUHLL):
(http://www.elibrary.ru).

Mybnnkaumnsa crtaten B XxypHane 6ecnnaTtHas.



ISSN 2225-4269

MOJTIOYHOXO3AUCTBEHHbIN BECTHUK

N°3 (47), 2022
CeTeBoW Nepnoanyeckmnini TEOPETUUYECKUIA U HayUYHO-MPaKTUUECKUIA XXy pHa

M3paetca ¢ 2011 roga. BeixoanT 4 pasa B roj

Yupeautenb: OefepanbHOe rocygapCcTBEHHOE btogxeTHoe o6pa3OBaTeanoe yypexaeHune BbiCWero OGpaBOBaHMﬂ
«Bonoroackasa rocynapcrseHHas MOJIOYHOX03AMCTBEHHas akagemums umeHn H. B. BepewarnHa»

FnaBHbIV peaakTop: BupokoB AnekcaHAp JIEOHMAOBUY, KaHAMAAT TEXHUYECKMX HayK, goueHT, PFBOY BO Bo-
noroackasa MMXA

PepaKLMOHHbDbIN COBET:

BuHorpapos iIMuUTpuii BanepueBuy, LJOKTOp 6MoNornyeckmnx Hayk, npodeccop, 3aBeayrowmnii kacdeapon arpoHo-
MUKN 1 arpotexHonorun, ®reOY BO «Ps3aHCKUA rocyAapCTBEHHbLIA arpOTEXHOIOMMYECKUI YHUBEPCUTET nMeHn M.A.
KocTblueBa» (r. Psi3aHb)

BonoauHa Tamapa U6paeBHa, JOKTOP CE/IbCKOXO3SMCTBEHHbIX HaykK, npodeccop, npodeccop Kadeapbl XUMumn,
arpoxmMmn n arpoakonorum, ®re0OY BO «Benumkonykckasa rocyAapcTBeHHasl CeNbCKOXO3SMCTBEHHas akagemMmusa»
(r.Benukune Jlykn)

FnamasguH Uropb MNeHHagbeBUY, LOKTOP BETEPMHApPHbIX HayK, npodeccop, npodeccop kadeapbl BeTepMHapHas
MeanumnHa, Ore0yY BO «MoCKOBCKWIA rOCyAapCTBEHHbIN YHUBEPCUTET NULLEBLIX Npon3BoacTB» (r.MockBea)

Oapp AMTpuX, OOKTOP HaykK, npodeccop arpobusHeca, YHMBEPCUTET MpuUKIagHbiX Hayk PeliH-Baan (FepmaHus,
r.Knese)

KapaceB EBreHuii AHaTo/NIbeBUY, JOKTOP CEIbCKOXO03AMCTBEHHbIX HayK, npodeccop, npodeccop kadeapbl YacT-
HoW 300TexHUn, OIFEQY BO «Poccuiickmini rocyaapCTBEHHbIA arpapHbii yHMBepcuTeT - MCXA nmerHn K.A. Tumnpsse-
Ba» (r.Mockgsa)

HanuyxuH Anekceit HukonaeBuu, JOKTOP CE/IbCKOXO3SMCTBEHHbIX HayK, npodeccop, 1.0. 3aBeaytollero kade-
ApOoW arpoHoOMMYecKkor, buonornyeckom xmmMmmum n paanonorum ®re0QY BO «PoccnitCkmin rocyapCTBEHHbIA arpapHbIi
yHuBepcuteT - MCXA nmeHun K.A.Tumnpssesa» (MockBsa)

HoBokwaHoBa Anna JibBOBHA, AOKTOP TEXHUYECKUX HAyK, BEeAYLUNI HAYyUHbIA COTPYAHMK NnabopaTtopum nuLlieBbix
6MoTeXHOMOrMA N cneumanmanpoBaHHbiX Npoayktos, ®IBYH «®epepanbHbll MCCnenoBaTeNbCKUIA LEHTP NUTaHuS,
buoTtexHonornm n 6esonacHocTn nuuwm» (Mockea)

CBupuaeHko KOpuit AkoBneBuY, JOKTOp 6MO0rMyecknx Hayk, npodeccop, akagemmk PAH, pykosoauTens LieHTpa
Hay4YHO-NMPUKIaAHbIX UCCcneaoBaHMn B obnactu coipogenna n macnogenna ®IrbHY «®epepanbHblil HAYUHbIA LLEeHTP
nuuweBbIX cuctem nm. B.M. NopbaTtosa» PAH (r.Yrauny)

TutoB EBreHuii MBaHOBUY, JOKTOP TEXHMUYECKMX HayK, npodeccop, akageMuk PAH, 3aBeayowmin kadenpomn tex-
HOMOMMKN N BMOTEXHONOrNU NPOAYKTOB NMUTAHUSA XXMBOTHOIO nponcxoxaeHns ®rb0Y BO «MoCKOBCKNUIA rocyaapCTBEH-
HbIi YHUBEPCUTET NuLLeBbIX NponssoacTs» (r.Mocksa)

YcaHoBa 30a MBaHOBHA, AOKTOP CeNbCKOX03AMCTBEHHbIX, Npodeccop, AkageMmuk Poccuiickorn Akagemuun Ecte-
CTBO3HaHus, npodeccop kadeapbl arpobnotexHonornin, nepepabartbiBatownx Npon3BOACTB U ceMeHoBoacTBa, PrBEOY
BO «TBepckas rocyaapcTBeHHas CeNbCKOX03aMCTBEHHas akagemus» (r.Teepb)

XaputoHoB Bnagnmup AAMUTpUeBUY, JOKTOP TEXHMYECKNX HayK, npodeccop, akagemMnk PAH, rnaBHbIN Hay4HbIN
coTpyaHuK OIBHY «BcepoCcCMNCKMin Hay4yHo-nccnen0BaTeNbCKUM MHCTUTYT MOSTOYHOWM MPOMbILWIeHHOCTU>» (r.MockBa)
YoixuncypaH HapaHrapan, kaHaANAaT TEXHUYECKUX HayK, AOLEHT, AMPEKTOP MO Hay4yHol paboTe N MHHOBaLMOH-
HOW aesTenbHOCTM, TexHonormdeckunit MHCTUTYT (MoHronus, r. YnaH-6atop)

LlectakoB Bnagumup MuxainoBuu, AOKTOp GMoNornyecknx Hayk, npodeccop, npodeccop kadenpbl 300TeX-
Huu, Kanyxckuii dpunman PoCcCUMINCKOro rocyaapcTBEHHOro arpapHoro yHmBepcuteta MCXA nmerHn K.A. Tummnpssesa
(r.Kanyra)

PepakuuoHHas konneruvs:

Ky3unH AHapen AnekceeBUY, KaHANAAT TEXHUYECKUX HAyK, AOLIEHT, MPOpPeKTOp Mo Hay4yHol pabote, ®rbOY BO
Bonoroackas F'MXA (npeacenatens)

MaHnueBa BaneHTnHa BagMMoBHA, JOKTOP CEbCKOXO3SIMCTBEHHbIX HayK, npodeccop, npodeccop kadeapbl pac-
TEHMEBOACTBA, 3eMnenenuna n arpoxmmmn, ®reQy BO Bonoroackas MMXA

MHesannoBa AHHa MiBaHOBHA, LOKTOp TEXHMYECKMX HayK, npodeccop, npodeccop kadeapbl TEXHOIOMMYECKOro
obopynoBaHus, ®reOY BO Bonoroackas MMXA

KyapuH AnekcaHap FpuropbeBuy, JokTop 6uonorndyeckmx Hayk, npodeccop, npodeccop kadbenpbl 300TEXHUN U
6uonornmn, ®re0yY BO Bonoroackas MMXA

HanuyxuH Anekceit HUkonaeBu4, LOKTOP Ce/IbCKOXO3SMCTBEHHbIX HayK, AOLEHT, npodeccop Kadeapbl pacTeHN-
€eBOACTBa, 3eMnenenusa n arpoxummnmn, ®roOY BO Bonoroackas TMXA

HoBukoBa TaTbsiHa BasieHTUHOBHA, JOKTOP BETEPMHAPHbIX HayK, Nnpodeccop, AeKkaH daKybTeTa BETEpUHApPHOM
MeanunHbel n 6uotexHonorun, ®reQy BO Bonoroackas MMXA

PbhkakoB Anb6epT BanepbeBuy4, JOKTOpP BeTepUHAPHbIX HayK, npodeccop, npodeccop kadeapbl BHB, xvpyprum
1 akywepctea, ®rb0Y BO Bonoroackas TMXA

domuHa JTro60oBb JleoHMAOBHA, KaHaAnAAT 6Monormyecknx Hayk, goueHTt kadeapel BHB, xupyprum un akywepcrsa,
drboOY BO Bonoroackasa MMXA



Appec pepakummn: 160555, r. Bonoraa, c. MonouHoe, yn. Wmuara, 4. 2
TenedoH: (8172) 52-53-06

Web (pe>xum gocrtyna): http://molochnoe.ru/journal

e-mail: vestnik.molochnoe@yandex.ru

PerucrpauuvoHHble cBeaeHUs

XypHan «Mono4YHOX035IMCTBEHHbBIN BECTHUK» 3aperncrtpmposaH B ®enepanbHon cnyxbe no Haasopy
B ccepe cBA3M, MHDOPMALMOHHBIX TEXHOMOMNIA MU MAacCCOBbIX KOMMYHMKaUMA. CBMAETENbCTBO O perncrpaumm
cpeacTBa MaccoBoi MHgopMauum On N2 ®C77-79297 ot 02 Hoss6psa 2020 r.

XXypHan 3apeructpupoaH Bo OI'YMN HTL «MHdpopMpernctp», HoMep rocyaapCTBEHHOM
pernctpaummn 0421200165. PerncrtpaunoHHoe cemaetensctBo No 541 ot 13 okTabpsa 2011 r.
N3paHne «MONOYHOXO3AMCTBEHHbI BECTHUK>» BK/IIOYEHO B NMepeYveHb peLieH3npyemblX
Hay4HbIX U34AaHWIN, B KOTOPbIX AOIXKHbI 6bITb 0Ny6aNMKOBaHbl OCHOBHbIE Hay4YHble pe3y/ibTaTbl
AnccepTaunii Ha COMCKaHMe yYeHOW CTeneHn KaHanaarta HayK, Ha COMCKaHne y4yeHoW CcTerneHu
[OKTOpa Hayk pacrnopsixeHneMm MmHobpHayku Poccuum ot 1 utons 2019 r. NQ 248-p
Bcem cTtaTbsaMm xypHana npuceamBaeTcsa umdpoBoi naeHtudunkatop obvekta DOI
XXypHan BKJIlOYEH B MexXAyHapoaHyt 6a3y aaHHbix AGRIS
(International Information System for the Agricultural science and technology)

XXypHan BKJItOUEeH B cMCTeEMY Poccuiickoro nHaekca Hay4yHoro umtupoBanus (PUHL): (http://www.elibrary.ru)

© OIre0Y BO Bonoroackas TMXA, 2022.
© peakonnerns xypHana «Mono4YHOX035MCTBEHHbIA BECTHUK>» (cocTaBuTenb), 2022.



ISSN 2225-4269

Dairy Farming Journal
N°3 (47), 2022
Internet periodical theoretical and practical journal

Issued since 2011. Published 4 times a year.

Originator: Federal State Budgetary Educational Institution of Higher Education Vologda State Dairy Farming
Academy by N.V. Vereshchagin

Editor in chief: Biryukov Alexander Leonidovich, Candidate of Sciences (Technics), Associate Professor of the
Federal State Budgetary Educational Institution of Higher Education the Vereshchagin State Dairy farming Academy
of Vologda

Editorial Board:

Vinogradov Dmitrij Valerievich, Doctor of Science (Biology), Professor, Head of the Agronomy and Agrotechnologies
Department, Federal State Budgetary Educational Institution of Higher Education “Ryazan State Agrotechnological
University named after P.A. Kostychev” (Ryazan)

Volodina Tamara Ibraevna, Doctor of Sciences (Agriculture), Professor, Professor of the Chemistry, Agrochemistry
and Agroecology Chair, the Federal State Budgetary Educational Institution of Higher Education the Velikiye Luki
State Agricultural Academy (Velikiye Luki)

Glamazdin Igor Gennadyevich, Doctor of Sciences (Biology), Professor, Professor of the Veterinary Medicine
Chair, the Federal State Budgetary Educational Institution of Higher Education the Moscow State University of Food
Production (Moscow)

Darr Dietrich, PhD, Professor of Agribusiness, University of Applied Sciences Rhine-Waal (Germany, Kleve)
Karasev Evgeny Anatolyevich, Doctor of Sciences (Agriculture), Professor, Professor of the Special Animal
Husbandry Department, Russian State Agrarian University - Moscow Timiryazev Agricultural Academy (Moscow)
Naliuhin Aleksej Nikolaevich, Doctor of Science (Agriculture), Professor, Acting Head of the Agronomic, Biological
Chemistry and Radiology Department, Federal State Budgetary Educational Institution of Higher Education “Russian
State Agrarian University - Moscow Agricultural Academy named after K.A. Timiryazev” (Moscow)

Novokshanova Alla L’'vovna, Doctor of Science (Technology), Leading Researcher of the Food Biotechnologies
and Specialized Products Laboratory, Federal State Budgetary Institution of Science “Federal Research Center for
Nutrition, Biotechnology and Food Safety” (Moscow)

Sviridenko Yuri Yakovlevich, Doctor of Sciences (Biology), Professor, Academician of RAS (Russian Academy of
Sciences), the head of the Center for applied researches in the field of cheese and butter making the Federal State
Budgetary Research Institution the Gorbatov Federal Research Center of Food Systems (Uglich)

Titov Evgeny Ivanovich, Doctor of Sciences (Technics), Professor, Academician of RAS (Russian Academy of
Sciences), the head of the Technology and Biotechnology of Animal Origin Foods Chair the Federal State Budgetary
Educational Institution of Higher Education the Moscow State University of Food Production (Moscow)

Usanova Zoya Ivanovna, Doctor of Science (Agriculture), Professor, Academician of the Russian Academy of
Natural Sciences, Professor of the Agrobiotechnologies, Processing Industries and Seed Production Department,
Federal State Budgetary Educational Institution of Higher Education “Tver State Agricultural Academy” (Tver)
Kharitonov Vladimir Dmitrievich, Doctor of Sciences (Technics), Professor, Academician of RAS (Russian Academy
of Sciences), the chief researcher, the Federal State Budgetary Research Institution the All-Russian Research Institute
of Dairy Industry (Moscow)

Choijilsuren Narangerel, Candidate of Sciences (Technology), PhD, Assistant professor, Director of the Research
and Innovation Work, the Institute of Technology, Mongolia (Ulan-bator)

Shestakov Vladimir Mikhailovich, Doctor of Sciences (Biology), Professor, Professor of the Zootechnics Chair, the
Kaluga Branch of the Russian State Agrarian University of the Timiryazev Agricultural Academy of Moscow (Kaluga)

Editorial Staff:

Kuzin Andrey Alekseevich, Candidate of Sciences (Technics), Professor, Pro-rector on scientific work, the Federal
State Budgetary Educational Institution of Higher Education the Vereshchagin State Dairy Farming Academy of
Vologda (Chairman)

Ganicheva Valentina Vadimovna, Doctor of Sciences (Agriculture), Professor, Professor of the Plant Growing, Soil
Cultivation and Agricultural Chemistry Chair, the Federal State Budgetary Educational Institution of Higher Education
the Vereshchagin State Dairy farming Academy of Vologda

Gnezdilova Anna Ivanovna, Doctor of Sciences (Technics), Professor, Professor of the Technological Equipment
Chair, the Federal State Budgetary Educational Institution of Higher Education the Vereshchagin State Dairy farming
Academy of Vologda

Kudrin Aleksandr Grigoryevich, Doctor of Sciences (Biology), Professor, Professor of the Animal Breeding and
Biology Chair, the Federal State Budgetary Educational Institution of Higher Education the Vereshchagin State Dairy
farming Academy of Vologda

Naliuhin Aleksei Nikolaevich, Doctor of Sciences (Agriculture), Associate Professor, Professor of the Plant Growing,
Soil Cultivation and Agricultural Chemistry Chair, the Federal State Budgetary Educational Institution of Higher
Education the Vereshchagin State Dairy Farming Academy of Vologda

Novikova Tatyana Valentinovna, Doctor of Sciences (Veterinary), Professor, the Dean of the faculty of veterinary
medicine and biotechnology, the Federal State Budgetary Educational Institution of Higher Education the Vereshchagin



State Dairy Farming Academy of Vologda

Ryzhakov Albert Valer'evich, Doctor of Sciences (Veterinary), Professor, Professor of the Inner None-infectious
Diseases, Surgery and Obstetrics Chair, the Federal State Budgetary Educational Institution of Higher Education the
Vereshchagin State Dairy Farming Academy of Vologda

Fomina Lubov’ Leonidovna, Candidate of Sciences (Biology), Associate Professor of the Inner None-infectious
Diseases, Surgery and Obstetrics Chair, Surgery and Obstetrics Chair, the Federal State Budgetary Educational
Institution of Higher Education the Vereshchagin State Dairy Farming Academy of Vologda

Editorial office address: 160555, Russia, Vologda, Molochnoe, Smidta St, 2.
Tel.: (8172) 52-53-06

Web (access regime): http://molochnoe.ru/journal

e-mail: vestnik.molochnoe@yandex.ru

The journal is registered in the Federal Supervision Service on Information Technologies
and Mass Communications, registration number is El N® FS77-79297 is from November 2nd 2020.
The journal is registered in FSEP STC “Informregistr”, state registration number is
0421200165. Registration Certificate N2 541 is from October 13th 2011.

Under the decision of the Ministry of Education in Russia from July 1st 2019 «Dairy Bulletin» has

been included in the List of Peer-Reviewed Scientific Publications (registration number 248-r),

where basic scientific results of theses for a Candidate or Doctor Degree should be published.

All journal articles are assigned the digital object identifier DOI
Journal included in the International Information System for the Agricultural science and technology (AGRIS)

© Vologda SDFA, 2022.
© Editorial staff of “"Dairy Farming Journal” (author), 2022.



CoaepxxaHue

Contents

bapysauHa E. C. /I3MeHeHMs napaMeTpoB CUCTEMbl reMocTtasa y cobak
CTaplwe 8 fieT B CBA3U C XUPYPIrnMYeCKUM BMELLUATENBbCTBOM ...uvvvrnnnnnnnnnnn. 10
Baruzdina E. S. The changes in the parameters of the hemostasis system
in dogs older than 8 years due tO SUFgEry ....coviiiiiiiiiiiiiiiie e iineenenns 23

BbunbkoBB.A.,bypromucrpoBaO.H.[1poagyKTnBHblENNIEMEHHbIEKAYECTBA

KOPOB YEepHO-NEeCTPOM MOPOAbl PA3HDBIX JIMHUM ..vvveiiiiiiiiieesiiiiiinnneeesanns 24
Bilkov V. A., Burgomistrova O. N. Productive and breeding qualities of
black-and-white cows of different lin€s........cccoiiiiiiiiiiiiiiiin e 37

boratbipeBa E. B., ®omeHko I1. A., MaszunoB E. A. Co-
OEepXXaHWe  CTPYKTYPHbIX  YrneBOAOB B 3aroTOBJ/IEHHbIX  KOpMax

(27eYz (o] el 2q0] % I 0107 2 = Ton 1 7 39
Bogatyreva E. V., Fomenko P. A. Mazilov E. A. Content of structural
carbohydrates in feeds made in the vologda region ............cccoviiveena. 54

NlywmHna B. A., JibikoBa A. C. TlpoayKTMBHOCTb ropyuubl 6enon

B NlecoCTenHOM 30HE CpeAHErO MOBOMMKDBS tiviiiiieriiiiiiineeeesieiiinseeeeeens 55
Gushchina V. A., Lykova A. S. Productivity of white mustard in the forest-
steppe zone Middle Volga Region ......ccvviiiiiiiiiiii i i e e 67

Enucees C. J1., PenéB E. A., bospuumHoBa E. B. BnnsaHue npnémos ybop-
KM Ha YPOXXAMHOCTb, BMOXMMUYECKNIN COCTaB CEMSH M Macsa JibHa Macauny-
2 10 o 68
Eliseev S. L., Renev E. A., Boyarshinova E. V. Effect of harvesting
techniques on yield, biochemical composition of seeds and oilseed oil ...81

MBaHoBa [1. A. BandHmne cesoHa roga Ha KayeCTBeHHble nokasaTesin Mo-

noka kopos B Bonoroackon obnactn 3a 2019-2021 rogbl «.cceevvvvriiinnnnn. 82
Ivanova D.A. Influence of Year Season on Quality Indicators of Cows’ Milk
in Vologda Region for 2019-2021 ....ciiiiiii i i eaaeeas 89
MBaHoBa WM. . MexnopoaHoe CKpeliMBaHMe Kak MeToj MNOoBbIWEeHUs MOo-
NOYHOW NPOAYKTUBHOCTUY KOPOB +.uuuttesnneessannnessannessannnesssnnneesennneesens 91
Ivanova I. P. Interbreeding as a method for increasing cows™ milk
o] eYe [ ¥ ot f AV ) TP 103

ManxacsaH A. b., ConoBbeBa M. B., lNertpoBa O. I'.,, PomaHoB 1. B.
BnnsHue ryMMHOBBIX npernapaTtoB Ha OpMUPOBaAHME ypoOxXas U KayecTBO
BENOKOUAHHOM KAMYCTBI 4euuuusesssnseessnnesssnnseessanneessannnessssnnesssnnneesens 104
Malkhasyan A. B., Solov’yeva M. V., Petrova O. G., Romanov P. V.
Humic preparation effect on white cabbage crop formation and product
(o [U =] ) Y2 TP 118



MuuyrunHa O. A., OBunHHukoB [1. K., ABaeeB [i. b., 'peuko B. B. Mop-
donornyeckass xapakTepmcTtmka MNaTosIOrMYeCcKUX WM3MEeHEeHU MnovyeKk rnpu
MOo4YeKaMeHHOW 60one3Hn y MOPCKOM CBUHKM — Mus porcellus (KnnHnyecknm
(81 VA =17 1 120
Pichugina O. A., Ovchinnikov D. K., Avdeev D. B., Grechko V. V.
Morphological Characteristics of Pathological Kidney Changes in Urolithiasis
of Guinea Pig - Mus Porcellus (Clinical Case).......ccoevviiiiiiiiiiinninnann, 129

PenH6ax H. P., BaxpameeBA. b., Pa6oBa A. E., MakapoBa A. B., ®epo-
poBa 3. J1. [eHeTu4ecKkoe pa3Hoobpa3sune B Nnonynauusax Kyp pycckasa benas,
NYWKNUHCKAsA N KOPHULL HA OCHOBE aHasin3a roMO3MIroTHbIX PAMOHOB...... 131
Reinbah N. R., Vakhrameev A. B., Ryabova A. E., Makarova A. V.,
Fedorova Z. L. Genetic diversity in populations of Russian White, Pushkin
and Cornish chickens based on the basicof homozygous areas analysis....143

YyxuHa O.B., BnacoBa O.A., HaymeHko A.A., Po3oBa M.A., lNpoxopoB
A.A. MpoayKTUBHOCTb KY/1bTyp ceBo0b60poTa, BbIHOC 3/1EMEHTOB NUTAHUSA U
onnaTta yaobpeHUm Npu NPUMEHEHUMN NUX U TYMATQuuuurrrrrerrerrerrrrrrreeeens 145
Chukhina 0.V., Vlasova O.A., Nikitina L. V., Naumenko A.A., Rozova
M.A., Prokhorov D.A. Productivity of crop in rotation, removal of nutrition
compounds and payment for fertilizers when using them and humate...160

YyxuHa O.B., WUuxoBa O.A., Bnacosa O.A., HukutnMHa J1.B,,
Ko3snos A.A., bawukuH H.U. MogennpoBaHune 3aBUCUMOCTU NPOAYKTUBHO-
CTU KYyNbTyp ceBoobopoOTa OT rmapoTepMmnyeckoro koadpdunumeHTa, 403 ya0-
bpeHnin, cogepxaHusa noaBmXHbIX dopM docdopa n Kanus B rnoyse ....162
Chukhina 0.V., Shikhova 0O.A., Vlasova O.A., Nikitina L.V., Kozlov
A.A., Bashkin N.I. Modeling the dependence of cropping productivity on
the hydrothermal coefficient, fertilizers doses, content of mobile forms of
phosphorus and potassium in the SOil ....ccoviiiiiiiiiiiir e 174

A6a6bkoBa A. A., MarBeeBa H. 0., HoBokwaHoBa A. J1. TexHonorun-
yeckast COBMeCTUMOCTb MOJIOYHOI0 U pacTUTENIbHOro Cbipbs MPU CO34aHUN
HAMUTKA, 3aMEHSIIOLLEINO KOME titiiiiiitirrerriettettissrnannsnnnnnnnnsssnsnnnnenes 176
Ababkova A. A., Novokshanova A. L., Matveyeva N. O. Technological
compatibility of dairy and vegetable raw materials in the creation of a drink
FePlaCing COffEE . e 187

ba3sbineB M.B., MnHakoB B.H., JleBkuH E.A., JIiuHbkoB B. B. [lpoMbILL-
neHHoe coipogenue benapycu. MNMpegnpuatne COOO «benceip» ........... 188
Bazylev M. V., Minakov V. N., Levkin E. A., Linkov V. V. Industrial
cheese-making of belarus. Enterprise jlic «Belsyr» ..........ccceeviiiiinnnn. 204



HoBokwaHoBa A. J1., MaTtBeeBa H.O. Pa3paboTka peuenTypbl NacTbl

C/IMBOYHOM C cObNtoaeHMEM MAaKPOHYTPUEHTHOIO 6aNaHCa ....ovvvvveennnnn. 205
Novokshanova A. L., Matveyeva N. O. Development of a creamy pasta
recipe with the observance of macronutrient balance ........................ 217
Pedepatbi

Y ] 001 1 T = 218

Tpe6boBaHua kK 0obOpMNIEHUNIO CTAaTEMN XXYpPHana
< MOJTOUHOXO3AMCTBEHHDBIM BECTHMK D . ..ot iiiiiieieeeraeraesenesennsennss 255



YOK 636.7:612.115
DOI 10.52231/2225-4269_2022_3_10

N3MEHEHNA NAPAMETPOB CUCTEMBbI
FEMOCTA3A Y COBAK CTAPLWUE 8 NET
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XUPYpPruyeckoe BMeLlaTeIbCTBO, arperaumsa TpoMb0oLMTOB, KOarynsuMOHHbIN
remMocTas.

AHHOTaumA

BbisiBNeHbl U3MeHEeHMsI NapaMeTpoOB CUCTEMbI reMoCcTa3ay cobak ctapule
8 neT B CBSA3U C XMPYpruyecknum BmellaTenbcTBoM. CpaBHEHME NpoBOAUIN
C KOHTPOJIbHOM FPYyNnow nosoBo3pesibix cobak. B rpynne ctaperowmx cobak
nocne onepaunm yMeHblUaeTCs KOAM4YecTBO TPOMOOUUTOB C yBEIMYEHMNEM
cpeaHero obbemMa W MOHUXEHMEM TpoMOOKpuTa, NOBbIWAETCA CYyMMWU-
PYHOWMN WHAEKC arperaymm C KOJSINlareHOM W YMEHbLUATCAd WHAEKChHI
aesarperaunm cAAO® nkonnareHoM, NOHMXaeTCss aKTUBHOCTb @aHTUTPOMOUHA,
YTO CNOoCcobCTBYeT MMOBbIWEHUKD KOHUEHTpauunu TpoMbuHa, KOTopoe
conpoBoXaaeTtcsa ykopoveHmem TB n ysennyeHmem POMK n ¢pmbpumnHoreHa.
CokpawieHune MNB n A4YTB B KOMMIeKce CO BCEM BbllLlenepeyncsieHHbIM AatoT
OCHOBaHUs npegnonaraTtb Haanume rmnepkoarynsaymMoOHHOro COCTOSAHUS Y
cobak cTapwe 8 fieT B CBSA3U C XMPYPrmyeckmMm BMeLLaTeIbCTBOM.,

BeeneHune

CrtapeHne - 3TO CNOXHbIM npouecc 6bumonornyeckoro xapakrepa,
KOTOpPbIA MPUBOAUT K MOCTENEHHOMY CHMXEHUID CNoCOBHOCTEN OpraHu3Ma
nogaepxusaTtb romeocrta3. OgHaKoO caMa CTapoCTb — 3TO He 60N1e3Hb, a
ckopee HeobpaTuMasa u nocteneHHas noteps PyHKUMOHANbHbIX U pe3epBHbIX
BO3MOXXHOCTEN OpraHoB 1 CUCTEM, KOTOpasi NpUBOAUT K MPOrpeccmpytolemy
CHMXEHNIO CNOCOBHOCTU CNpPaBfATbCA CO CTpeccamMu — prU3nonormyecknmmn
nnn obycnoBNEHHbIMW OKpYyXalLwen cpenon. Bo3pacTHble M3MEHeHus,
CBsI3aHHble CO CTapeHueM, 6e3yCc/ioBHO, HE MOryT He 3aTparnmeaTb CUCTEMY
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remocTasa.

Y noxunbix cobak ctaplie BOCbMU fieT HabnoaaeTca He3HaUYnTeNbHOEe
NOBbILWWEHNE arperaymMoHHbIX CBOMCTB TPOMOOLUMUTOB U 3HAOTENNS COCYAOB,
YTO NPOSABMISAETCS NOBbILLEHNEM CKOPOCTU arperaumm ¢ pucTOMULUHOM.

Mpn 3TOM AOCTOBEPHO YCTaHOBMEHO obpa3oBaHue 6onee yCToOMUYMBbIX
arperaTtoB nNoj4 AeUCTBUEM KOJilareHa, 4YTto BfSeTCs CneacTBMEM NMOHUXKEHUS
aKTUBHOCTU NMPOTUBOCBEPTLIBAKOWEN CUCTEMDI.

B nnasme kpoBu cobak C BO3paCTOM MOBbILAETCS KOHUEHTpauus
dunbpuHoreHa, B CBSA3M C 3TUM YyKOpauymBaeTcs TpPOoMOMHOBOE BpeMsa U
yBenuuymeaeTcs KoHueHTpauma POMK.

[MoBblWEHNE CBEPTbLIBAOLMX CBOMCTB KPOBU MOXWUMbIX cobak, BMecTe
C MOHWXEHMEM MNpPOTMBOCBEPTbIBAOLWEN AKTUBHOCTU, BMOJIHE BEPOSITHO,
MOXET MOBbIWATb PUCK rMNepKoaryassuMOHHbIX COCTOSAHUI [1].

Xupypruyeckoe BMeLWaTeNbCTBO $SBNSAETCA CUJIbHbIM CTPECCOBbIM
daKkTopoM ANns opraHm3Ma, rnpu 3TOM OHO CBSI3aHO C MOBPEeXAEHNEM TKAHEWN
M KPOBEHOCHbIX COCYZ0B, YTO HE MOXET He NMPUBOANTbL K COOTBETCTBYHOLLUM
M3MEHEHUSAAM B CUCTEME remocTtasa [2-6]. OaHako 60NbLIMHCTBO MCCeao-
BaHWIN CUCTEMbI reMocCTa3sa y cobak NnpoBOAUNNCHL MPU BbIHYXXAEHHOM onepa-
TUBHOM BMeLLATENbCTBE, TO €CTb NMPM HATMYNM KaKon-Nnmnbo goonepaymnoHom
MaToN0Oruun y XmMBOTHOro [7, 8, 9], 4UTO He MOr/10 He OKa3blBaTb B/MSIHUSA Ha
pe3ynbTaT uccnenosaHus. NposegeHne nccreaoBaHUs Ha KIIMHUYECKN 340-
POBbIX XXMBOTHbIX, HA HaL B3rns4, NoBbllIAEeT 4OCTOBEPHOCTb pe3y/ibTaTos,
TaK Kak B 3TOM C/lydae UCK/IKYaeTCcs AenCTBMEe CONYTCTBYOLWMX NaToONIOrnmn
Ha TaKyl TOHKYI CTPYKTYpYy OpraHm3ma, Kak cMctemMa remocTtasa.

[Mo3TOMY Lefiblo Halero nccriegoBaHus Ctano BbiiBIeHUE N3MEHEHUN
napamMeTpoB CUCTEMbl reMocTasa Yy 340p0oBblX cobak cTapwe 8 neT nocne
XUPpYypruyeckoro BMeLlaTesnbCTBa.

MaTepuanbl 1 MeToabl

NccnepoBaHmenposoamMan B aABasTana. HanepsoMaTtaneuccnenoBaHmnm
onpeaenunu nokasaTesnnm remMocrtasa Yy K/IMHUYECKM 340pOBbiX cobak B
ABYX BO3PaCTHbIX KOHTPOJIbHbIX rpynnax. B nepByk rpynny BKIAYUIN
nosoBo3pesnbix cobak B Bo3pacTte oT 1 Ao 8 net (n=20 cobak, 10 cyk n 10
Kobenen); BO BTOPYIO rpynny — MOXWbIX X)XUBOTHbIX B BO3pacTe oT8 40 16 neT
(n=12cobak, 6 cyk n 6 kobenen). Ha BTopom aTane nponsBenm KIMHUYECKYHO
OL€HKY U3MEeHEeHUN B CUCTEME reMoCTasa Yy 340p0BbixX cob6aK, BO3HUKAOLWMX
NP NAAHOBbLIX XUPYPruyecknux ornepaumsx, B ABYX OMbITHbIX rpynnax. B
NepBY OMbITHYIO FPYMNMNy BKAKYUAM MOAOBO3peNbiX cobak B BO3pacTe OT
1 no 8 net (n=12 cobak, 6 cyk n 6 kKobenen); Bo BTOPYI — CTaperLmnx
cobak B Bo3pacTte oT 8 Ao 13 neT (n=10 cobak, 5 cyk n 5 kobenen). Y cobak
ONbITHbLIX FPYMMN B3S/M KPOBb Ha Mopdonornyeckoe, obuweknmHmuyeckoe n
reMoCcTa3mnosiorm4yeckoe nccregoBaHue o XMpyprmyeckoro sMewaTesnbCTea.
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[MOBTOPHO KpOBb Yy cobak onbITHbIX Fpynn 6pann HenocpeaCTBEHHO rnocne
OKOHYaHUS XUPYPrudecknx MaHnnynsaumn.

K y4dactmio B oOnbiTe AO0OMNYyCKanMCb TOSIbKO KJAMHWUYECKU 340pOoBble
XXWUBOTHbIE, HE UMeloLLNEe OTKSIOHEHNI B NapaMeTpax Mopdoa0rmnyeckoro u
obwero nccnenoBaHMm KpoBMW.

Bce onepupyemble cobakm B KayecTBe BBOAHOIMO HapKo3a mnosiyyanu
npenapaTt nponodgon B Ao3e 2-4 Mr/Kr v 3onetmn B pAo3e 1-2 Mr/kr
BHYTPUBEHHO, TUTPYS A0 3ddekTa, HaumHasa ¢ 1/8 aosbl. MNoaaepxusanu C
nomMoulbto Nnponodona B ao3e 6-8 Mr/Kr n3onetuna e no3e 4 mMr/kre/B. Bkaue-
CcTBe npeMeankaumu ncnonbsosanm atponmH 0,03 Mr/Kr BHYTPUMbILLEYHO U
nunonbdeH B o3e 1,0 MN/KFr BHYTPUBEHHO WU BHYTPUMbIWEYHO. OCHOBHbIE
nokasaTesin XU3HeAesTeNIbHOCTU Y onepupyeMbix cobak oTcrexmBann C
noMoulbto BeTepuHapHoro MmoHmntopa IM-10 Zoomed.

Ana mMopdonornyeckoro n obLeKIMHNYECKOro uccrenoBaHns Kposm
MCMoNb30BasM BaKyyMHble nnacTtukoseble npobupkn ¢ SATA. [NoacueTt
dopMeHHbIX 3/1IEMEHTOB KpOBM, onpeaeneHne yposHs Tpombokputa (PCT) un
cpeanHero obvema TpombounTta (MPV), konnyectso remornobuHa (HGB, Hb)
n rematokputa (HCT) npomssoamnan C rNoMoLLbi0 aBTOMATUYeCKoro rema-
TONOrM4yeckoro aHanmsartopa Exigo 17. OgHako npu noacyete Tpombouun-
TOB C HaIM4YMeM aTUNMYHbIX GopM 1 TpoMboumTapHbIX arperaTtos, a Takxe
Yy KOLleK, aBTOMaTuUyeCKne CYeTUMKM MOryT AaBaTb MCKAXEHHYH MHPOP-
mMaumio [10-17], No3TOMY KaXAbl pe3ynbTaT nepernpoBepsiv BPYUHYIO.
Konnuectso TpoMboumToB U NnenmkoumTapHyto hopmyny noAcyHMTbiBann B
Ma3Ke KpoBW, oKpalleHHOW no PomaHoBCKOMY — TMM3e. doTon3obpaxkeHus
TPpOMOOUMTOB MOJSyyanm C NoMoLwbio undposon potokamepbl Canon Power
Shot SX100 IS.

KpoBb ANs1 reMOCTa3nosiorMyeckoro nccaeaoBaHus bpanm B BaKyyMHble
nnacTtmkoBble npobupkun, coaepxawme 3,8%-HbIN pacTBOp UMTpaTa
HaTpus. AaresmBHo-arperauMoHHy akTUBHOCTb TPOMOOLMTOB onpeaensnm
KO/MYECTBEHHbIM METOAOM C TMpPUMEeHeHneM (HOTO31EeKTPOKOIOpUMETpa
(®3K) KOK-2 no Howard M. A. Onpenensinn CyMMUpPYOLLMA MHAEKC arpera-
ummTpomboumntos (CUAT), ckopocTb arperaumun (CA) nnHaekc aesarperaymm
Tpombouutos (UAT) ¢ uvHAykTOopamu arperauummn - A (KoHUeHTpauus
0,1 wmr/mn), konnareHoM (KoHueHTpauus 20 Mr/mMn) M pUCTOMULMHOM
(KoHueHTpauusa 15 mr/mn).

MapameTpbl NAa3MeHHO-KoaryasauMoHHOro remocrasa onpeaensnm Ha
koarynomeTtpe Thrombostat nponssoactesa Behnk Elektronik (F'epmaHus) c
MCNOSIb30BaHMEM LUMUTPpaATHOM 6ecTpoMboLUmMTHOM Nna3mbl nocne gobasneHuns
pa3/INYHbIX pPeakTUBOB MPoOu3BOACTBA (PUPMbl «TexHonorna-CraHgapT» u
HMNO «PEHAM».

MonyyeHHble B Xo4e wuccnenoBaHusa pesynbtaTbl obpabaTbiBanmcb C
MOMOLLbIO NporpaMMHOro nakerta Statistica 6.1. 3Ha4YyeHUA NONYYEHHbIX pe-
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3ynbTaToB B paboTe npeacTasieHbl B BUAe CpeaHeN BeSIMYNHbI U CTaHaapT-
HOW owunbkn cpeaHen (M £ m). CpaBHeHue Mexay cobon AaHHbIX Mpo-
BOAWNOCb C NPpUMEHEHUEM Kputepust BUNKOKCOHa A/ 3aBUCUMbIX rpynnm.
YpoBeHb 3HAYNMMOCTU yCTaHaBAmBancsa pasHbiM 0,05.

Pe3ynbTaTbl nccnegoBaHms

Y Bcex uccneayembix cobak rnocne xXmpypruyeckoro BMellaTeNnbCTBa
M3MEHWINCb NoKasaTenun KpacHou kpoeu (1absa. 1). KonuuectBo spu-
TPOUMTOB rMocne onepaumm AOCTOBEPHO CTasio MeHblle, Kak B rpynne
nonoso3penbix cobak (p = 0,007), Tak u B rpynne ctapewowmnx cobak (p
= 0,006). CoOTBETCTBEHHO, PErucTpmpoBann MOHUXKEHME reMaToKpuUTa
B rpynne nososo3penbix (p = 0,04) u B rpynne crapewowmx cobak (p =
0,037).

Tabnuua 1 - Mopdonorusa Kposm y cobak onbITHbIX rpynn 40 U nocne onepaunn (M =+
m)
Craperwowme cobakm,

Nokasatenb, [onoBo3penbie cobakn, n =12

n=10

i nocne nocne

3Mepe

n3MmepeHums A0 onepauuu onepayum A0 onepauuu onepaumm
Konnuecrtso
3PUTPOLMTOB, 7,30 £ 0,35 5,60+ 0,33* 6,9 £ 0,15 5+0,24%*
x10%2/n

0,31 +

lematokput, % |0,48 £ 0,01 0,39+ 0,02%* 0,41 + 0,05 0.07%
Konnyectso

TpoMboOUNTOB, 402,78+18,22 351,64+17,82* [394,21+£20,29 |315,3+£60*
x10°/n
CpeaHui obbem

7,9 £0,30 12,01 £ 0,26%* 8,3%+0,12 13,5 £ 2,7%*
TpoMmbouutos, fl
0,35 =
Tpombokput, % |[0,40 = 0,02 0,36 = 0,04 0,45 = 0,03 0.06%

* PasnuMumnsa Ao U nocse onepaumm CTaTUCTUUYECKN AOCTOBEpPHbI (p
< 0,05).

Habnwopganocb CTaTUCTUYECKU 3HA4YMMoe T[OHUMXEHME KOon4ecTBa
TpoMbounToB B 06enx onbITHbIX rpynnax, (p = 0,034 B rpynne nonoBo3spe-
neix n p = 0,015 B rpynne crtapetowmnx cobak), HO KOJIMYECTBO KPYMHbIX,
AKTUBUPOBAHHbIX TPOMOOLMTOB CTaNo Bbllle, YTO NOATBEPXKAAT pe3y/bTa-
Tbl MOpdoNornyeckoro nccnegosanmsa (puc. 1).
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PucyHok 1 - TpoMboumnTbl B Ma3ke KpoBu cobaku Ao onepaunmn
(cnea) n nocne onepaunn (cnpasa). Okpacka no PoMaHOBCKOMY
- NTnMm3e. YBenunueHune: okynsap x10, obbekTmns x100

CpeaoHun o6beMm TpoMOOLIMTOB YBENMNYUYUICS KaK Y NosoBo3penbiX (p =
0,0012), Tak n y ctapetwuwmx cobak (p = 0,017), a TpoMb6OKPUT AOCTOBEPHO
YMEHbLINACS TONbKO B rpynne crapewowmnx cobak (p = 0,023).

B onbiITHOM rpynne nonoBo3penibix cobak CYMMUPYIOWMA WHAEKC
arperaumm cCo BCEMU MHAYKTOpaAMU, a 0COBEHHO C PUCTOMUUMHOM, Nocne
onepauuun 6bl1 HECKONbKO Bblle, YeM A0 ornepaunu, HO CTaTUCTUYECKOMN
ANOCTOBEPHOCTM 3TU pasiniumng He UMenin, Kak U CKOpPOCTb arperauunmn c A0,
KOoNnareHoM u puctoMmumnHom (7abs. 2).
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MokaszaTens,
eAnHULUbI
n3MepeHus

MonoBo3penbie co6aku, n
=12

no
onepauum

nocne
onepauum

Craperouwme cobaku, n = 10

A0 onepauum

nocne
onepauum

Tabnuua 2 - TpoMbouUTapHbIN reMocTas y cobak onbITHbIX FPYMnn 40 M NOC/Ae onepaumu,
M+m

Arperauusa c AQ®

CVIAT, % 81,08 + 6,92 | 88,75+ 10,49 99,12 + 11,07 | 120 % 15,11

CA, mun 0,02 = 0,005 |0,01+ 0,002 |0,01 + 0,003 |0,015% 0,003

WOT, % 3,94 £ 0,86% | 1,05+ 0,37%  |4,1 % 1,2 0,1+ 0,07*

Arperaumus c KoJislareHom

CVIAT, % 84,10 + 9,89 |90,96% 9,28  |101,3 + 15,7 |140,5 10,7+

CA,MUH 8'882 10,008+ 0,002 [0,02 0,003 |0,013 0,005

WOT, % 433+ 0,87* |1,11% 0,40% |3,61 1,04 |1,2 +0,04%

Arperaumsi C pUCTOMULIMHOM

CVIAT, % 76,85 + 8,61 | 104,56 11,78 |91,3 + 1501 |133,13 + 105
0,007 + 0,008+ 0,003 0,015 n

CA, MWH 0,002 0,03 + 0,001 0.001*

WOT, % 4,68 + 1,21% | 1,44+ 0,47% 1,98 + 0,64 |0,93 0,32

* Pa3nnMuMsa 40 M Mocfe onepauuy CTaTUCTUYECKU OCTOBepHbl (p <

0,05).

B rpynne crapewowmnx cobak CTaTUCTUYECKM [OOCTOBEPHO BbIPOC
CYMMUPYIOLLNA UHOEKC arperaunm noa agencremem konnareHa (p = 0,021),
HO NpY 3TOM 3aMeA/Inacb CKOPOCTb arperaumy nog AencrBueM pucToOMmMLMHA
(p = 0,018).

NHpoekc gesarperauymm TpoMboUMTOB B rpynne rnosioBo3pesibix cobak
AOCTOBEpPHO yMeHblwnnca (npm nHaykumm AJ® p = 0,018, noa aencremem
konnareHa p = 0,009, npn pMCTOMUUMNH-UHAYLMPOBAHHOW arperaumm p =
0,049, puc. 2).
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Pucromumus UAT 150 1 T AND CA

Pucromurimn CA . AI[CD AT
Pucrovmnmu CHUAT ." ) -_ KomareH CHAT
Komnaren H)Z[T' “Kommaren CA

——]lo omepariuu
—B-[lonoBospertlie cobakH IOCE OMEPAITHI
Craperonue cobakl MOCTe OIePallHn

PucyHok 2 - CpaBHEHWE U3MEHEHUN aAre3nBHO-arperaumMoHHON CnocobHoCTn
TpoMbounToB cobak OMbITHbLIX FPYNM pPa3HOro Bo3pacTta Nnocsae XMpyprmyeckoro
BMewaTenbCcTBa. lNokasaTtenu rpynn Ao onepaunun npmHAaTtol 3a 100%.

B rpynne crapewowmnx cobak MHAEKC Ae3arperaumm noj AencCTBUEM
pUCTOMMUUMHA Obl1 OYeHb HU3KMM [0 onepauun M ero U3MeHeHUsa He
Obl/IN CTAaTUCTUYECKM 3HAUYMMbI, HO NMPOM30LLNIO AOCTOBEPHOE YMEHbLUEHNE
nHaekcos aesarperaumm ¢ AA® (p = 0,04) n konnareHom (p = 0,037).

BepoaTHO, o6pa3sywowmecs BCeacTBME XUPYPruyeckom TpaBMbl
arperatbl 6o5ee yCToM4mBbl, YEM 0 onepauunun, 4YTo, BO3MOXHO, CBA3aHO CO
CHMXXEHMEM aKTUBHOCTM aHTUTPOMOUHa (7abs1. 3) B rpynne nosioBO3pesibixX
cobak (p = 0,022), n, ocobeHHo, B rpynne crapetowmnx cobak (p = 0,003).

BMecTte CO CHMXeEHMEeM TnMpOTMBOCBEPTLIBAKOLWMX CBOUCTB KpPOBWU
y nosoBo3penibix cobak nocne onepaumm Habnwpgaetca A0CTOBEpPHOe
nosBblWeHne ypoBHs pubpuHoreHa (p = 0,012) n POMK (p = 0,004), npu
3TOM nosblweHne TB, MNB n AYTB He 6bIN10 CTaTUCTUYECKU AOCTOBEPHO.

16 MO0YHOX035NCTBEHHbIN BECTHUK, N°3 (47), III kB. 2022



Tabnuua 3 - lNapameTpbl NJ1a3MEeHHOro remocTasa M NPOTUBOCBEPTbIBAKOLWEN CUCTEMbI Y
cobak OMbITHbIX FPpynn A0 1 nocne onepaunn, M £ m

MonoBo3penbie co6aku, n
=12

Craperwgme cobakm,
n=10

MokasaTens,

eAuHMLbI
M3MepeHus

Ao onepauum

nocne
onepauum

no
onepauum

nocne
onepauum

MB, c 11,37 +£ 0,38 |10,92+ 0,40 |12,1 £ 0,35 |8,1 + 1,01%*
TB, ¢ 12,07 0,48 | 10,94+ 0,49 (11,28 % 0,51 |20
Kon-Bo % 5,24
bUBpUHOreHa r/n 2,06 £ 0,16 3,63+ 0,32 3,14 £ 0,16 1.01%
10,87+
AYTB, c 14,04 £ 0,47 |13,13£0,36 |13,9+0,51 |7}
Kon-so POMK, . 12,4 +
Mr/100 M 4,20 = 0,27 7,33+ 0,55 8,20 £ 0,43 1,03%
AKTUBHOCTb 115,00+ 125,31 = 96,3 =
AT III, % 128,67 % 2,88 2,45% 5,62 15,1%*

* Paznunuua oo v nocne onepaunmn ctatmctmyecku aocrosepHbl (p < 0,05).

B rpynne

3).

cTapewwmx cobak nocse ornepauuu MNpPoOU3OLLIN
CYLLLECTBEHHbIE WU3MEHEHUSA B MapaMeTpax Mja3MeHHoro remMocrasa (puc.

16

14

IIB, ¢

TB, ¢

HOHOBOBPGJ]LIB cobaxu A0 orepanum

Craperomue cobaku /1o omepaluu

Komn-go
¢dubprrOTeHA
T/

| CTape}omHe coBakH MmocTe oTiepanin

AYTE, c

.HOHOBOBpGﬂ]ﬂB cobaKu mocie orrepanumn

Kon-po POMK,
Mr/100 M

PucyHok 3 - UI3MeHeHWe napaMeTpoB NJIa3MeEHHOro remMocTasa y cobak OnbITHbIX Fpymnn
B pe3yfnbTaTe XMPYypruyeckoro BMellaTebCTBa
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3aperncTpmMpoBaHoO YKoOpo4deHune rMpoTPpOMOMHOBOro BpeMeHun (p =
0,001), sblwegwee 3a npegensl pedepeHCHbIX 3HadeHnn (10,5 - 12,5 o),
TpoMbuHoBorospemeHun (p=0,009),akTMBMPOBAHHOrOTPOMOOMIACTUHOBOIO
BpeMeHu (p = 0,035). Konunuyecteo pmnbpuHorena (p = 0,023) Takxke npe-
BbICM/1I0 HOPMATUBHbIE 3Ha4YeHus (40 4 r/n), Npu 3TOM yBennymnnacb U KOH-
LeHTpaums pactBopuMbIX GUOpUH-MOHOMEpPHbIX KoMnnekcos (p = 0,0015).

Ob6cyxaeHne v BbIBOAbI

B pe3ynbTate XUpypruyeckoro BMeLlaTeNIbCTBa Y BCEX XXUBOTHbIX,
BK/IIOYEHHbIX B OMbITHblE rpynnbl, MPOUCXOAAT M3MEHEHUA B CUCTeMe
remocTtasa. [loHMXKaeTcs KOAMYecTBO I3SpPUTPOLMTOB W remMaTokput. W3
noBpexaeHHbIX TKaHen BbICBOOOXAaeTcs TKaHeBOW TpoMbonnacTuH, urpa-
IOLWMIN BaXHYO posib B obpa3oBaHuu TpoMbuHa. lNpu 3TOM TPOMOUH aKTu-
BUPYET TPOMBOLMTbI, KOTOPblE HECYT Ha cBOen MeMbpaHe TpoMbounTapHbIn
TpoMbonnacTuH U cneunduyeckne peuenTopbl K 60NbLLIMHCTBY (PaKTOpPOB
CBepTbiBaHUSA KpoBU. Takxe TpOMOOUMTblI CEKPEeTUPYIT CoAepXMUMOoe
TpoMbouUTapPHbIX rpaHyn, 3HAYUTENbHO yBenmuymneas MECTHY0
KOHLUEHTpaUMK NpoKoarynsiHToB. B KpoBsiHOe  pycno  NoCTynawT
MHOFOYUCNEHHbIE aKTMBATOpbl TpoMbouuTapHOM @YHKUMK, KOTOpble
PEKPYTUPYIOT U3 TOKa KPOBU HOBble TpoMbouuTsbl [2, 18, 19, 20], uTo npu-
BOAMT K MOHMXEHUIO KONMYecTBa TpoMboLNTOB B nepudepnyeckomn KpoBu.

Y nonoso3penbix cobak MOHMXKAETCA KOMYECTBO 3SPUTPOLMUTOB WU
remornobuHa, yMeHbllaeTcs KOSIM4YeCcTBO TPOMOOLUUTOB M HE3HAUYUTENbHO
pacteT ux cpeaHun o6beMm, npum 3STOM YMeHbLUAeTCcd Ae3arperauuns
TpoMboUNTOB BMeCTe C HE60bLLUMM MOHUXEHNEM aKTUBHOCTU aHTUTPOMOUHA
M nosbllweHneMm ¢ubpuHoreHa n POMK, He BbIXOAAWMMKU 3a npenenbl
pedepeHCHbIX 3HAYEHUN.

B rpynne crtapewowmnx cobak nocne onepauumn HabnwgatotTcs bonee
CYLLEeCTBEHHbIE UBMEHEHMS : TAKXE MOHMXAKTCSA NapaMeTpbl KpaCHOM KPOBMX,
YMEHbLLAETCS KOIMYeCTBO TPOMBOLMTOB C yBenmyeHneM cpegHero obbema
N NOHMXeHMeM TpoMbokpuTa. BMecTe € 3TUM NOBbIWAETCA CYMMUPYOLLNI
WHAOEKC arperauumn c KosislareHoM M yMeHblalTCs MHAEKChl Ae3arperaumm
c AA® wn KkonnareHom, 4TO TrOBOPUT O CYyLLEeCTBEHHOM MNOBbIWEHNN
arperaumoHHbIX CBOWCTB TpOMOGOUMTOB. 3HauuUTENbHOE MOHMXEHUE
aKTUBHOCTU aHTUTpoMbuHa (MHaKTMBaTOpa TPOMOWHA), cnocobcTByeT
NOBbIWEHNIO KOHLUEHTpaunn TpoMbuHa, conpoBoXagaeMmoe ykopoyeHnem TB
n ysenndyenmem POMK n dbmnbpuHoreHa B rpynne ctaperowmx cobak nocne
onepaTtuBHOro BMewaTtenbcTBa. CokpaweHue B u AYTB B KoMnnekce
CO BCEM BblllenepevyncseHHbIM AaloT OCHOBaHMSA npeanonaraTb Hauudue
rmnepkoarynsyMoHHOro COCTOSAHUS.
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The changes in the parameters of the hemostasis system
in dogs older than 8 years due to surgery

Elena Sergeevna Baruzdina, Candidate of Science (Veterinary
Medicine), Associate Professor,

e-mail: vologda-agility@mail.ru

Federal State Budgetary Educational Institution of Higher Education
«The Vereshchagin Vologda State Dairy Farming Academy named after
N.V. Vereshchagin»

Keywords: hemostasissystem, olddogs, surgery, plateletaggregation,
coagulation hemostasis

Abstract

The article presents the changes in the parameters of the hemostasis
system in dogs older than 8 years due to surgical intervention. The
comparison was made with a control group of mature dogs. In the group of
old dogs after surgery, the number of platelets decreases with an increase
in the average volume and a decrease in thrombocrit, the summing index
of aggregation with collagen increases and the disaggregation indices
with ADP and collagen decrease, antithrombin activity decreases, which
contributes to an increase in thrombin concentration, accompanied by a
shortening of TT and an increase in RFMK and fibrinogen. Taken together
the reduction in PT and APTT with all of the above, it is reasonable to
assume the presence of a hypercoagulable state in dogs older than 8 years
due to surgery.
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AHHOTaAUuuMA

OCHOBHOM 3a4avYen MOJZIOYHOro CKOTOBOZCTBa OCTAeTCs MOoBblLEeHUe
NMPOAYKTUBHOCTU XMUBOTHbIX NyTEM pa3BeaeHUs Hanbonee BbICOKOLEHHbIX
B MNJIEMEHHOM OTHOLWEHUM MOpPOoAa, FEHOTUMNOB U JIMHUW KPYMNHOro poratoro
CKOTa. B cBsA3M C 3TUM nccnegoBaHue rno U3yyeHuto BIAUSIHUSA XO3SNCTBEH-
HO-MOJ1IE3HbIX MPU3HAKOB KOPOB 1-ro oTesia pasHbIX IMHUA HA UX MOJTIOYHYIO
NPOAYKTUBHOCTb SAABMSIETCS aKTyasibHbIM. Mccneposatenbckaa 6asa cdop-
MMUpOBaHa Ha OoCHoBe MHMOPMaLMOHHO-aHANINTUYECKON cucTeMbl «Cenakc
— MONMOYHbIN CKOT» MO 2269 KopoBaM 1-ro oTéna 4YepHO-NecTpon Nopoabl
OAHOr0 M3 BeaAyLMX CelbCKOX03SIMCTBEHHbIX NpeanpusaTuini Bonoroackowm
obnactn - nneMmsasoga-KosiXxo3a «ABpopa». B pesynbTate mccnenoBaHumn
YCTAHOBJIEHO, YTO KOpPOBbI 1-ro otena, npuHaanexawme K 4YeTblpeM JINHU-
aMm (Buc bak Aingmnan 1013415, PednekwH CosepuHr 198998, MNMabc Nosep-
Hep 882933 n MoHTBUK YndtenH 95679), nMenn 3aMeTHble OTINYUSA MO
OCHOBHbIM XO3SIMCTBEHHO-MOMIE3HbIM MpU3HaKaM. TakK, HauBbICLLUME MNOKa-
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3aTenun npoaykKTuBHocTU (8465 Kr) 6binm y KopoB 1-ro otena nuHum Mabce
foBepHep 882933, nocTtoBepHO HauMeHblune (7504 kr) — y kopos 1-ro oT-
ena nnMHmm MoHTBUK YudTtenH 95679. MNpn 3ToM cnenyeTt OTMETUTb, UTO KO-
pOBbl BCEX JIMHUN UMENU YAO0W Bbille CTaHAapTa Nnopoabl B cpeaHem B 2-2,5
pa3a. 10 )XMPHOMOJIOYHOCTM NPEBOCXOACTBO KOPOB 1-ro oTesnia nmHuu MNabce
foBepHep 882933 Haa CcBepCTHULAMM U3 APYrUX FPynn U cpeaHero no cra-
Ay coctasuno 0,07-0,13%, no BbIXOo4Yy MOJIOYHOrO XWpa B CpefHEM Ha
7-17%. BbIxo4 MO/IOYHOIO XUpa y KopoB nnHun Buc bak Ananan 1013415
N MoHTBUK YndTtenH 95679 6bin HUXe cpeaHero nokasaTens no cragy Ha
2 N 27 Kr cooTBETCTBEHHO. Hanbonbluee BecoBoe KOIMYECTBO MOJIOYHOIO
6enka 6b110 NONYYEHO OT XUBOTHbIX NMHUKU Mabc NoBepHep 882933 - 280
kr. Camas BblCOKasi MaccoBasi Aonga 6enka B MOJIOKe YCTaHOBJ/IEHA Y CaMbIX
HU3KOMPOAYKTUBHbLIX KOpPOB 1-ro otena NMHumM MOHTBUK YudTtenH 95679
(3,80%), a camas HMU3Kasa — Yy BbICOKOYAOWHbIX CBEPCTHUL, InHUK lMabce lNo-
BepHep 882933 (3,13%), pa3HocTb coctasuna 0,67%, T.e. npocnexmsa-
eTcsa oTpuuaTesnbHas B3aMMOCBSA3b Y408 M MaccoBon Aonn 6enka. Hamsbic-
WK KoadpdPnuUMeHT MOooYHOCTU (1532 Kkr) oTMeyeH y KopoB 1-ro otena
nuHuun MNabc NoepHep 882933. Pa3sHuua Cc ApyrMMu rpynnamMmm n Cco cpea-
HWUM no ctagy coctasuna 3,5-14%. Cpeaun YeTbIpEX NMNHUIN KOPOB 1-ro oTe-
na 4epHo-NecTpon nopoabl NpU KpPYyraorogoBOoM CTOMI0BOM COAEp>XaHUU
BbICOKOW 3KOHOMUYECKON 3P DEKTUBHOCTbIO OT/IMYANIUCE XUBOTHbIE JIMHUI
Buc Bak Angmnan 1013415, PednekwH CosepuHr 198998 m Mabct NoBepHep
882933. DkoHOMMYecKas 3PPeKTUBHOCTb OT UCMNOJSIb30BAHUS KOPOB 3TUX
MHUN B 06LLEN COBOKYMHOCTU B MJjieM3aBoae-Koxo3e «ABpopa» COCTaB-
naet 377754,6 Tbic. pybnen, nnm 16,9 Tthic. pybnen Ha O4HO >XMUBOTHOE.
Takum o6pas3om, ANns nosiydyeHus BbICOKUX YAOEB MOJSIOKA C XOPOLIMMUN TeX-
HOJIOrMYEeCKMMNU CBOWCTBaMM, B XO3SUCTBE Lenecoobpa3HO MCNONb30BaTb
XXUBOTHbIX MMHUN Buc bak Anamnan 1013415, PednekwH CoepuHr 198998
n MNabct NoBepHep 882933, KOTOpble COYETAlOT BbICOKMM YPOBEHb MOJSIOY-
HOW NPOAYKTUBHOCTU U XXMPHOMOTOYHOCTMW.

BeeneHune

Ha coBpeMeHHOM 3Tane BeAeHUS XXMBOTHOBOACTBA BeAyLYH pO/sb B
cenleKUMOHHO-N/IeMeHHON paboTe uUrpaeTt oueHkKa KOpoB 1-ro otena c ue-
Nbl0 UX AanbHenwero ucnosb3oBaHna [1]. Bo MHOMMX naeMeHHbIX X0351-
CTBaX CYWECTBYIOT crneynasnbHble KOHTPO/bHbIE ABOPbI, KyAa Takmne XUBOT-
Hble MNOCTynakT nocne oTesla. Ha OCHOBaHWW pe3ynbTaToB, MOJTYYEHHbIX
nocse nepBoro otena, oHM NMbo ocTatTcsa Ha NpeanpuaTun, NnMbo BbI6pa-
KOBbIBAKOTCA B ApYyrue, MeHee NpoayKTMBHbIE X039MUCTBa [2].

OcHoBHOM Npob61emMon MOSTOYHOIO CKOTOBOACTBA OCTAETCS MOBbILLEHNE
NPOAYKTUBHOCTM XUBOTHbIX NMyTeM pa3BeneHus Hanmbonee BbICOKOLEHHbIX
B MJIEMEHHOM OTHOLUEHUM NOPOA, FEHOTUMOB M NIMHUUN KPYMHOr0 poraTtoro
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ckoTta [3, 4]. Hanbonee apdpeKTUBHLIN NPpMEeM COBEPLUEHCTBOBAHNA NOpPoOs,
CeNIbCKOXO03SIMCTBEHHbIX XMBOTHbLIX — pa3BeAeHne no AnHuAaM. CTpyKTyp-
Hble 3/1eMEHTbI NOPOAbl KaK CUCTEMbl — 3TO JINHUU, TUMbI N cemencTBa [5].
[l0 nocnegHuUx neT B NpakTuke pa3BeieHns 60MbWMHCTBA NOPOA CeNbCKO-
X03SAMCTBEHHbIX XWBOTHbLIX B Hallen cTpaHe npeobnagana npakTuka co-
XpaHeHUs BCeX MMELWNXCA NTMHUN HE3ABUCMMO OT UX KAayeCTBEHHOM LieH-
HOCTW. DTO CYLLeCTBEHHO TOPMO3M/I10 NPOLECC COBEPLUEHCTBOBAaHNSA NMOpoA.
Mpn CUCTEMHOM Xe noaxoae noaaepXmnBaTb JIMHENHYIO CTPYKTYpPY Nopoabl
N OBLLYIO YUNCNEHHOCTb XXUBOTHbIX CleQyeT He MyTeM COXpPaHeHUs BCeX nMe-
FOLLMXCS JIMHWI, @ C MOMOLLbI pacClUMPEHHOro BOCNPOU3BOACTBA SIyYLLUUX U3
HUX n ocobeHHO nuanpytowen [6, 7, 9, 13, 14, 17].

[Nst MONOYHbIX CTazd, reHeanornst KOTopbliX npeacraBiieHa pasiMyHOM
cenekumen, aHanmns NpoayKTMBHbIX NokasaTenen HeobxoamMMo NpoBOAUTb C
y4YeTOM reHeTU4eCcKoro Bkaaga Kaxaom us cenekumn [15, 16].

NaBHbIM MPU3HAKOM MPU pa3BedeHUM KPYMNHOro poratoro ckota C
YYETOM 060N TEXHONOMMN NPOU3BOACTBA SABASIETCS MOIOYHASA NPOAYKTUB-
HOCTb. Mo/1OYHas OTpac/ib ABMSETCA OAHOMN U3 BaXXHENLLNX OTPaC/IeEN XNBOT-
HoBoACTBa. EE€ 3HaueHue onpenensercs He TOJIbKO LEHHOCTbK MPOAYKTa,
KOTOpPbIM OHA NPOM3BOAUT, HO N BOMbWNM BAUSHUEM, KOTOPOE OKa3blBaeT
Ha 9KOHOMMKY X03sancTBa. MoNo4YHOEe CKOTOBOACTBO BO MHOIMOM 3aJaeT ypo-
BEHb nporpecca gaHHon cdepbl B uenom. nsa Toro 4tobbl nporpecc wen
n panbwe, Heo6XxoAMMO MNOCTOSIHHO MNOBbIWAaTbL 3O EMEKTUBHOCTb NMPOMN3BOA-
ctea [10, 12].

DKOHOMMYeckass 3PPEeKTUBHOCTb SBMASIETCS C/IOXHbIM MOKa3aTenem,
KOTOpPbIN coaepXUT B cebe MHOXeCTBO 3KOHOMWYECKUX 3aKOHOB, OCHOB-
HbIM KpUTEPUEM ee SBMSEeTCA pe3y/bTaTUBHOCTb U peHTabenbHOCTb. DKO-
HOMUYeckas 3PPEKTUBHOCTb SABMSAETCH XOPOLWWM rnokKasaTenem pasBUTUSA
X0351MCTBA, TaK KaK MoKa3blBaeT, B KaKOM HanpaB/ieHUU A0JIKHA BECTUCH
AanbHenwasa crpaternsa gencresmn. O4HUM N3 OCHOBHbIX pe3epBOB, OT KO-
TOPOro 3aBUCUT SKOHOMMYecKasa 3pPeKTUBHOCTb BEAEHUSA MOJSIOYHOIO CKO-
TOBOACTBA, SABMSAETCHA NOBbILLIEHMNE FEHETUYECKOro NoTeHunana passoanMbiX
nopoa, TMHUA U TUMNOB Ha OCHOBE paLMOHaNIbHOro, HAy4HoO-060CHOBAHHOIO
MCMNOJSIb30BaHUS Ny4llero oTe4ecTBeHHOro U MMpoBoro reHogoHaa. Cucre-
Ma njieMeHHon paboTbl C reHeanorM4yecKUMMm INHNAMU — OaNH U3 CrocoboB
KOHTPOJI9 ANHAMUKN reHeTn4eckoro pasHoobpasuns nopoabl [8].

OnbIT paboTbl NYyULWNX XO3SINCTB U CeNIeKLMOHEPOB CTPaHbl CBUAETENb-
CTBYET 0 TOM, YTO BaXKHeWLlee ycnoBue 415 yCrewHOro COBepLueHCTBOBaHMUS
NJEeMeHHbIX CTah — ANUTeNbHas U HanpaBfleHHas cenekuusi C NpUMeHeHn-
eM onpenenéHHom cuctembl paboTbl C NAMHUAMU. JIMHNA SBASIETCS OCHOB-
HOW BHYTPMNOPOAHOW CTPYKTYPHOW eanHMNLEN NPU pa3BeaeHUN MOTOYHOIO
ckoTa U anddepeHumpyeTcs No CTENeHU BblIPaXXEHHOCTU pPas3fINYHbIX Npu-

26 MO0YHOX035NCTBEHHbIN BECTHUK, N°3 (47), III kB. 2022



3HaKoB. [M03TOMY NpU KOMMJIEKTOBAHMM CTaAa XUBOTHbIMKU, OTBEYAKOLLNMMU
COBpEMEHHbIM TpeboBaHUSAM MHTEHCUBHbIX TEXHOSIOMMKW NPOM3BOACTBA MO-
noKa, HeobXxoAMMO Y4YUTbIBaTb TaKXe dKOHOMMYECKMEe nokasaTesnm NpoBo-
ANMON CcenekuMoHHO-MNIEeMEHHON paboTbl, TaK KakK OHU OnpeaenstoT KOHKY-
peHTOCNoCObHOCTL NpoAayKuMM ckoToBoacTea [3, 11].

OCHOBHOW 3aJa4yen MOSIOYHOrO CKOTOBOACTBA OCTAETCHA MOBbIWEHME
NPOAYKTUBHOCTU XMBOTHbIX NyTeM pa3BeAeHus Hambosiee BbICOKOLLEHHbIX
B NJIEMEHHOM OTHOLIEHMM NOpOoJ, FeHOTUMNOB N JIMHUW KPYMNHOro poraToro
CKOTa. B cBs3M € 3TUM nccnegoBaHms No U3y4YeHUo NPoAYKTUBHbIX KavyecTs
KOpOB B 3aBMCUMMOCTU OT UX JIMHENHOW MPUHAANEXHOCTU SABNSAETCSA aKTy-
aNbHbIM.

Llenb nccnepoBaHus 3akstodanacb B U3yUYeHUM NPOAYKTUBHbIX U ne-
MEHHbIX Ka4yeCTB KOPOB NepBOro otesia YepHOo-necTpon Nopoabl pasHbiX re-
Heanorn4ecknx JNHUN.

MaTepuanbl 1 MeToAbl

NccnepgosaHnd npoBOAUMIN Ha MOrosioBbe KOpPOB 1-ro oTtesa 4yepHo-
necTpon NopoAbl pa3HOW JIMHEMHOMN NPUHAANEXHOCTU OAHOIM0 U3 BeayLUnX
CeNIbCKOXO35MCTBEHHbIX Npeanpuatuin Bonorogckon o6iactm — naeMeHHOM
3aBojge-Konxose «Aspopa». B 06paboTKy BKAKOUYEHbl KOPOBbl AMHUKN BuC
Bak Ananan 1013415 (n = 882), nuHuun PednekwH CoepuHr 198998 (n =
1311), nnHum MabceT MNosepHep (N = 41) U IMHUKM MOHTBUK YndTenH 95679
(n = 35).

Kopos 1-ro otena oueHumBanu no yaotw 3a 305 gHen nakrtaumm, co-
Aep>xaHuto Maccoson gonu xkupa (MOX), maccoson pgonun 6enka (MAB) B
MOJIOKE, XXMBOW Macce n KoahdnuneHTY MOSOYHOCTMN.

DKOHOMMYECKY0 3PPEeKTUBHOCTb UCMOb30BaHNS KOPOB pPas3HbIX /-
HUN paccynTbiBanu no gopmyne, ncnonblys metoamky PACXH o cenekyu-
OHHbIX AOCTMXEHUSIX B XXMBOTHOBOACTBE:

veo. N1 g g
100 ,

rae 2 — CTOMMOCTb AOMNOSIHUTENbHOM MOJSIOYHOM npoaykunmn, pyb6b.;

Ll — 3aKkyno4Has ueHa 1 Kr Mmosioka 6a3ncHOM XNPHOCTU. 3aKyrnoyHas
LLeHa Monoka 6a3ncHou XXUpHocTu B [nem3asone cocrtasnset 2814,33 py6b.
basncHasa XuUpHocTb paBHa 3,4%.

C - cpeaHss NpoOAYKTMBHOCTb XYyALWWX AUHUNA 3@ UCKIKOYEHMEM Nyu-
lWKMX MHKMKA No 1-1 nakTauuwm, nepeBedeHHast Ha rnokasaTtesb 6a3ncHomn
YXUPHOCTH.

M - cpenHssa npnbaBka OCHOBHOWM MOJIOYHOM NMPOAYKUMK, BblpaXKeHHas
B NpoueHTax Ha 1 ronosy C y4yeToM 6a3nMCHOMN XXMPHOMOJIOYHOCTH;

J1 — NOCTOSIHHBLIN KO3 DUNUMEHT YMEHbLUEHNS pe3yfibTaTa, CBA3aHHO-
ro C AONO/AHUTENbHbIMM 3aTpaTaMn Ha NpMBaBOYHYO NPOAYKLMUIO, paBHbIN
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0,75;

K — 4UMCNEeHHOCTb NMOrof0BbS XUBOTHbIX B y4llen rpynnmpoBKe.

NccnepoBaTenbckasa 6a3a chopMmmpoBaHa Ha ocHoOBe MHMOpPMaLUOH-
HO-aHaNUTNU4YecKkon cncrtembl «Cenakc — MONOYHbIN CKOT>.

Cratuctnyeckas n buometpuyeckass ob6pabortka AaHHbIX npoBeaeHa C
MCNoSIb30BaHMEM NporpaMmbl «Excel».

Pe3ynbTaTbl UCCNeaoBaHUS

YpoBeHb MOIOYHOW MNPOAYKTUBHOCTU, COAEPXaHME MacCOBOW A0/MU
XMUpa n MaccoBon nonun b6enka B MosIoKe ABNSOTCS Hanboniee BaXKHbIMU XO-
3MCTBEHHO-MN01I€3HbIMU MPU3HAKaAMMU MOJSIOYHOIO CKOTa.

KpuntepueM oueHKM MOOYHOrO CKOTa SABMSAETCA BeMYMHA MOJSIOYHOWM
NPOAYKTUBHOCTM, KOTOpas npueeaeHa B pa3pese NMHUN B Tabsimye 1 v Ha
pucyHke 1.

Tabnunua 1 - Yaon KopoB 1-ro otena pasHbiX JTUHUI

JinneitHan Ypoii 3a 305 gHeil 1 nakT., Kr
NPpUHaAJIEXKHOCTb X+m

Buc bak Angnan 1013415 882 8020+38 14,2
PednekwH CoBepuHr

198998 1311 8175£35 15,4
Mabc NosepHep 882933 41 8465+202 15,3
MoOHTBUK YudTtenH 95679 35 7504 +£160 12,6

B cpeaHeM no Bbibopke 2269 8110 £26 15,1
CraHgapT nopoabl - 3500 -

Hanbonee o06MNbHOMONOYHbLIMK BblSIM KOPOBbLI 1-ro oTena finHmnm MNMabce
foBepHep 882933. OT HUX nonydyeHo 8465 kr Mmonoka. OHM NpeBOCXOAAT
NO MOJIOYHOM MPOAYKTUBHOCTU KOPOB NNMHUM PednekwH CosepmHr 198998
Ha 290 kr nnun 3,5%, Buc bak Anamnana 1013415 - Ha 445 kr n MOHTBUKK
YnptenHa 95679 — Ha 961 kr. CaMbiMN HU3KOMPOAYKTUBHbLIMU AOCTOBEPHO
b1 KOPOBbI NMHMKN MOHTBUK YndTtenHa 95679, nx yaom coctasun 7504
Kr, pa3Huua co cpeaHuMm coctasuna 606 kr. lpun 3TOM cnepgyetr OTMETUTD,
YTO KOPOBbI BCEX IMHUW UMenn yaon B cpeaHeM B 2-2,5 pasa Bblwe CTaH-
Aapta nopogbl (1absa. 1).

OAHUM M3 BaXXHbIX CENEKUMOHNPYEMbIX MPU3HAKOB MOJIOYHbIX XUBOT-
HbIX ABSIeTCA coAep)XaHue MaccoBOM A0 XUpa B MOJIOKE, KOTOPOe NMMeeT
AOMOJIHUTENIbHO 3KOHOMMYECKOe 3HaYyeHue, a Takxe 06obuatowmin oLueHou-
HbI NOKa3aTesb — KOJIMYECTBO MOJIOYHOro Xupa. YeM Bblle BbIXOA XUpa
3a NakTauu, TeM ueHHee Mono4YyHas koposa [11]. NosaToMy HaMu npose-
AeHa OueHKa KOpPOB pPa3HbIX JIMHUW MO BbllenpuBeaeHHbIM X039NCTBEHHO-
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noJsie3HbIM NpusHakam (puc. 1).

B pe3ynbTaTe nccnenoBaHuMM yCTaHOBEHO, YTO Haubonee XXUPHOMO-
NOYHbIMM OKa3anucb KopoBbl NMHUK [Mabc MNoBepHep 882933 ¢ MaccoBoWm
aonen xumpa B Mmosioke 4,13% n MONOYHOro xupa 351 Kr COOTBETCTBEHHO.
CaMble HM3KMEe nokKasaTesIn MAacCoBOW A0SIM XMpa B MOJIOKe bbl/iM Y KOPOB
NNHUN MOHTBUK YndptenH 95679 — 4,0%, OT HMX XKe NoSly4YeHO HauMeHb-
Llee KOJINYecTBo MOoNoYHOro xupa — 300 Kr.

M0 >XMPHOMOJIOYHOCTM NPEBOCXOACTBO KOPOB 1-ro otena nmHum Mabce
[oBepHep 882933 Hag CBEpCTHUUAMM APYrux rpynn n cpegHero no cragy
coctasnno 0,07-0,13%, no BbIXOAY MOJIOYHOIO XMUpa B cpeaHeM Ha 7-17%.
BbIXo4 MONOYHOro Xupa y Kopos nmHuu Buc bak Ananan 1013415  MOHT-
BUK YndTtenH 95679 6bin HMXe cpedHero nokasaTtens no cragy Ha 2 n 27
K COOTBETCTBEHHO.

360 4,13 4,15

350

340 Al

330

- 4,05

320 A

310

300 -

200 -

- 395

280 -

270 -

38

B.E. Allguan P.COBEpWHI MN.TosepHep M. YudreidH BopegHem

I VonouHbI Hup, kT s, %

PucyHok 1 - XXWpHOMONOYHOCTb KOPOB 1-ro oTesa pasHbiX JIMHUN

Hanbonbluee coaepxaHne MaccoBon Aonn 6benka B MOJIOKE YCTAaHOB-
NIEeHO Yy CaMbIX HU3KOMNPOAYKTMBHbIX KOPOB 1-ro otena AMHUM MOHTBUK
UnptenH 95679 (3,80%), a HaMMeHblee — Y BbICOKOYAOMHbIX CBEPCTHUL,
nnHuun Mabc NosepHep 882933 (3,13%), pa3HocTb cocTtaBuna 0,67%. lMNpo-
cnexmBaeTcsa oTpuuaTesbHas B3aMMOCBSA3b Y40 M MaccoBomn nonu benka.

Mo BbIXOA4Y MONO4YHOro 6esika NpeBOCXOACTBO ObI/1I0 TakKXe Yy KOpoB
nvHuK Mabce NosepHep 882933 (280 Kr), HaUMMeHbLUee KONNMYeCTBO MOJI0Y-
Horo 6enka BbISIB/IeHO Y KOPOB IMHUN MOHTBUK YndtenH 95679 - 253 kr,
pasHunua coctasmnia 33 Kr unn 11%. Koposbl nnHNKN PednekwH CoBepuHr
198998 u Buc bak Angmnan 1013415 nMenn npoMexyTouHble rnokasaTesnu
- 267 n 275 Kr, COOTBETCTBEHHO. BbIXxo4 MONo4HOro 6eska y KopoB JIMHUM
Buc bak Anaman 1013415 n MoHTBUK YndptenH 95679 6bin1 HMXKeE cpeaHero
nokasaTtens no craay Ha 1,8% wn 7,5% cooTtBeTcTtBeHHO (puc. 2).
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B.E. Ailgman P.CoBepMHr M. FoeepHep M. YudTeiH BcpeaHem

I MonouHeii Benok, ks, %

PUCyHOK 2 - BenkoBOMO/IOYHOCTb KOPOB 1-ro oTesia pa3HbIX JIMHUN

Mono4yHass NpoAYKTUBHOCTb KOPOBbl B HEMAJ/ION CTeNneHn 3aBUCUT OT
ee XMBOM MacCbl, TaK KaK XuMBasi Macca — rnokasaTefnb obuwero pasBuUtus
N BblpaXkaeT CTerneHb YNMUTAaHHOCTU XXMBOTHOro. Bbicokass Mono4vHas npo-
AYKTUBHOCTb KOPOB CBSi3aHa C 60/bWNM PU3NOMIOrMYECKNUM HaNpsI)KEHNEM
BCEro opraHusama, rno3ToMy OHW AO/KHbl 6bITb XOPOWO pa3BUTbIMU, CrO-
cobHbIMKN cbeaaTb 60MbLIOE KONMMYECTBO KOpMa M nepepabaTbiBaTb €ro Ha
MOJZIOKO, UMETb KPEnKyK KOHCTUTYLMIO U 300p0Bbe. B Kaxxaom nopoae, B
KaXXZloM cTaje Nny4iwiasi no NpoAyKTUBHOCTM YaCTb XMBOTHbIX, KaK NpaBuo,
nMeeT 6osee BbICOKYH XXUBYKO Maccy, YeM B CpeiHEM MO Nopoae Unn ctaay.
KoaddunumeHT MOMOYHOCTM noKasbiBaeT 3P EeKTUBHOCTb MUCNOJSIb30BaHUSA
KOPMOB Ha Npon3BOACTBO NPOAYKUWMWN, MOSTOMY ero BesinimHa nmeet 60sb-
lloe 3HayeHue B cefiekunoHHon pabote [11]. CneayeT OTMETUTbL, YTO Ha
AAHHOM MpeanpusaTUM M3MEHUMBOCTb XMBOTHbIX MO YPOBHIO XXMBOW MaccChbl
HeBbICOKA, KO3 duumeHT Bapuauymm sapbuposan ot 0,8 ao 1,6% (1abs. 2).
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Tabnuua 2 - XXueas Macca n KoadpdUUMEHT MOSIOYHOCTU KOPOB 1-ro otena pasfinydHbIX
NNHUN

KoadpdbuumeHnr

XuBasa Macca, Kr
MOJIOYHOCTH, KIr

X+m Cv, % X+m Cv, %

Buc Bbak Angnan

1013415 882 | 525+0,6 0,9 1529+7,4 14,3
PednekwH Cose-

pUHr 198998 1311 | 525+1,1 0,8 1558+6,6 15,4
Mabc N'oBepHep

882933 41 |526+1,2 1,5 1612+39,3 15,6
MOHTBUK YndTenH

95679 35 | 529+1,4 1,6 1412+31,8 13,2
B cpearem no Bbl- | 5569 | 52540,1| 0,9 1546+4,9 15,0
bopke

CraHgapT nopoabl - 490 - 714 -

Hanbonbwas >xmeasa macca 6bi1a y KOpoB 1-ro otena AMHUM MOHTBUK
UnptenH 95679 (529 kr). Ux nokasaTenb 6bi1 Bbille cpegHero no crtagy Ha
4 kr. Hanbonbwmnin Koadp@uUUMUEHT MOSTOUHOCTU (1612 Kr) OTMeYeH y KOpoB
1-ro otena nuHun lMabc NosepHep 882933. Pa3Huua ¢ apyrmmu rpynnamu
M CO CpeaHUM No cTaay coctasuna 3,4-14,2%.

KoadhdunumeHT MONOYHOCTU Y KOpOB NMHUN Buc bak Angunan 1013415
M MoOHTBUK YndtenH 95679 6bln HUXe cpeaHero rnokasaTtens no craay Ha
1,1% n 10% COOTBETCTBEHHO.

MokazaTenn aKoOHOMUYECKOU 3PPEKTUBHOCTM MOJIOYHOW MPOAYKTUB-
HOCTW KOPOB pPas/IMYHbIX JIMHUA XO35IMCTBA nNpeacTasneHbl B Tabsmye 3.
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Tabnuua 3 - dkoHOMMYeckas 3DPEKTUBHOCTb MOMOYHOM NPOAYKTUBHOCTU KOPOB pas-
HbIX IMHWUI B NiemM3aBoAe-Konxo3e «ABpopa»

CroMMoCTb
AONOJIHMN-
Te/N1IbHOM Npo-
AYyKUMM

Ha 1l

ro- BCero,
JIoBY, ThIC.
ThbIC. py®6.

PecdnekwH Co-
1311 8175 4,01 - - -
BepuHr 198998 96,42

Buc BakAinanan B B B
1013415 882 8020 4,06 95,77

MabcT Nosep-

41 8465 4,13 - - -

Hep 882933 102.82

Tpu nydwme 2234 _ - 9,06 16,9 | 37754,6
rpynnbl 96,28

MoHTBUKYND- - - -
Teiin 95679 35 7504 4,00 88 28

Cpeaun 4eTblpéX SIMHMK KOPOB MNEPBOro oTesnia YepHo-necTpom Mnopo-
Abl MPU KPYrioro40BOM CTOM/IOBOM COAEPXKAHUW BbICOKOM 3KOHOMMUYECKOM
3(PPEKTUBHOCTBLIO OT/INYANINUCH XMBOTHbIE NIMHUK Buc BakAngmnan 1013415,
PednekwH CosepuHr 198998 u NMabceT NoBepHep 882933, DKOHOMUYECKUMN
3(pPeKT OT UCNOb30BaHUSA KOPOB 3TUX NIMHUA B 06LLen COBOKYMHOCTU B
nneMsaBofe-Konxo3se «Appopa» cocrtasun 37754,6 Teic. pybnen, nnmn 16,9
TbIC. pybnein Ha o4HO XXMBOTHOE.

TakuMm obpasoMm, Ans nonyyvyeHus BbICOKMX YAOEB MOJSIOKA C XOpOLUn-
MU TEXHOJIOMMYECKMMU CBONCTBAMMU, B XO34UCTBE LenecoobpasHo MCNoSb-
30BaTb XMBOTHbIX MHMI Buc bakAngmnan 1013415, PednekwH CoBepuHr
198998 u MabceT NoBepHep 882933, KOTOpble COYETAKT BbICOKMN YPOBEHb
MOJIOYHOM NPOAYKTUBHOCTU N XXMPHOMOJIOHYHOCTMW.
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Abstract

The main task of dairy cattle breeding remains to increase the
productivity of animals by breeding the most valuable breeds, genotypes
and lines of cattle. In this way, it is relevant to study the influence of
economically useful traits of cows of the 1st calving of different lines on
their milk production. The research base was formed on the basis of the
information and analytical system «Selex - Dairy cattle» for 2,269 cows of
the 1st calving of the black-and-white breed in one of the leading agricultural
enterprises of the Vologda region - the Breeding farm «Aurora». As a result
of the research, it was found that cows of the 1st calving belonging to four
lines (Vis Back Ideal 1013415, Reflection Sovering 198998, Pubs Governor
882933 and Montvik Chieftain 95679) had noticeable differences in the
main economically useful characteristics. Thus, the highest productivity
indicators (8465 kg) were in cows of the 1st calving Pabs Governer 882933,
significantly the lowest (7504 kg) - in cows of the 1st calving Montvik
Chieftain 95679. At the same time, it should be noted that cows of all lines
had milk yield above the breed standard by an average of 2-2.5 times. In
terms of fat content, the superiority of cows of the 1st calving of the Pabs
Governor 882933 line over their peers from other groups and the average
herd was 0.07-0.13%, in terms of milk fat yield by an average of 7-17%.
The yield of milk fat in cows of the Vis Back Ideal 1013415 and Montvik
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Chieftain 95679 lines was lower than the average for the herd by 2 and 27
kg, respectively. The largest amount of milk protein by weight was obtained
from animals of the Pabs Governer line 882933 - 280 kg. The highest mass
fraction of protein in milk was found in the lowest-yielding cows of the 1st
calving of the Montvik Chieftain line 95679 (3.80%), and the lowest - in high-
yielding peers of the Pabs Governor line 882933 (3.13%), the difference
was 0.67%, i.e. there is a negative relationship between milk yield and the
mass fraction of protein. The highest coefficient of milk production (1532
kg) was observed in cows of the 1st calving of the Pabs Governor 882933
line. The difference with other groups and with the average herd was 3.5-
14%. Among the four lines of cows of the 1st calving of the black-and-white
breed with year-round stable maintenance, the animals of the lines Vis Back
Ideal 1013415, Reflection Sovering 198998 and Pabst Governer 882933
were distinguished by high economic efficiency. The economic efficiency
of using cows of these lines in total in the Breeding Farm - Collective
Farm «Aurora» is 377754.6 thousand rubles or 16.9 thousand rubles per
animal. Thus, in order to obtain high milk yields with good technological
properties, it is advisable to use animals of the Vis Back Ideal 1013415,
Reflection Sovering 198998 and Pabst Governer 882933 lines in the farm,
which combine a high level of milk productivity and fat content.
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AHHOTaAUuMA

Cblpas knetyaTka B onpeaenéHHoM KoinyecTse Heobxoanma XBayHbIM
)XMBOTHbIM KaK WMCTOYHWUK 3SHepreTnyeckoro Matepuana gngd CTuMynsaummu
aeatenbHoCTM pybua, CcoxpaHeHuUst 3400pOBbsS UM noaaepXaHust Ha
onpeaesieHHOM YpOBHE XUPHOCTU Mosioka. OHa OKa3blBaeT MexaHu4yeckoe
BO34eNCTBME HA CTEHKM pybua 1 KNLWEeYHUKA, Bbi3biBast MOTOPHYO PYHKLMIO
M NepucTtanbTUKy, YOAJUHSET npouecc XBaykuW, B pe3yfibTaTe KOTOpPOro
BblaensieTcss 60nbllOe KONMMYECTBO C/KOHbI, KOTopas MAET Ha LWENOYHYIO
peakuuto, 4To obecrneymBaeT KUCAOTHOCTbL pybua Ha ypoBHe pH 6,5-7,0.
OnTuUManbHbIM YPOBEHb K/1€TYAaTKU B pauMoOHaXx 3aBUCUT OT MPOAYKTUBHOCTHU
XXUBOTHbIX, UX (PU3NONOrMYECKOro COCTOSIHUS, CTPYKTYpPbl KOPMJEHUSA U
Apyrux dakTopos. [1s KOpoB oNTUMasibHOE KOSIMYECTBO ChIPOM KNeT4aTKun
B CYXOM BellecTBe paumoHa A0/MKHO bbiTb 17-22%, npnyem He MeHee 14%
AOJ/KHA COCTaBMATb KNleTyaTka rpybbix KOpMoB. 518 BbICOKONPOAYKTUBHbIX
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KOpPOB 3TO KOJINYECTBO AO/KHO OblTb Ha ypoBHe 16-18%. CHuxeHue
Knetyatkm Humxke 16% conpoBoXxfaeTcd HapylleHMeM npoueccoB
nuuieBapeHmnsl, n3MeHeHmeMm CooTHoweHnn JIXKK n yMeHbLleHNEM Xupa B
Monoke. N36bbITouHOEe cofepXXaHue KNeT4aTKU CHMXaeT nepeBapuMocCTb U
NCMoNb30BaHMe APYrnX NUTaTENbHbIX BELLECTB.

BeBeneHune

MonoyHoe CKOTOBOACTBO aBnsieTcs BeayLlen oTpacnblo
XunBotHoBoacTBa Poccmm m MHoOrmx crtpaH Mupa. OOHOM M3 KIKOYEBbIX
npobnem MatepmnanbHoro obecnevyeHnMs MOJIOYHONO CKOTOBOACTBA SABASAETCS
opraHmsaumns paumoHasabHOM M HAY4YHO-060OCHOBAHHOW CUCTEMbI KOPMJIEHMUS.
[Mpon3BOACTBO BbICOKOKAUYeCTBEHHbIX KOPMOB B HEA0CTAaTOYHOM KO/IMYeCcTBe
n HeaddeKTUBHOE MX MUCMNONIb30BaHME HA OCHOBE HAay4YHO-0H6OCHOBAHHbLIX
HOPM KOpMJIeHMS B JAdajlbHenweM NpuUBOAUT K CHMXXEHUID MOJIOYHOM
NPOAYKTUBHOCTU M BbICOKMM 3aTpaTaM KOPMOB Ha eAnHULY NPpoAYyKUMN U, B
KOHEYHOM cyeTe, OKa3blBaeT oTpuuaTesnbHoe BINSAHUE HAa SKOHOMUKY BCEro
npoussoacTtea [1, 2].

Bbicokoe KayecTBo KopMoB obecneuymBaeTcsa npaBUIbHOMN
opraHum3aumen KopMonpousBoACTBaA, HAUYMHASA C TEXHONOMMK BblpalLlMBaHMS
KOPMOBbIX KyNnbTyp (yaobpeHune, opoweHne napyrme npmémol), onpeaeneHuns
onTMManbHOW asbl poCTa KOPMOBbIX KYJIbTYpP KO BpeMeHU nx ybopkm u ao
Bblbopa a(pPeKTUBHbIX TEXHONOMMN 3aroTOBKU N XPaHEHMUSI.

BMmecTte C coBeplieHCTBOBaAHMEM TEXHONOMMM 3aroTOBKM KOPMOB
M KOPMNEHUST CKOTa HYXHO 3HaTb W MOHMMaTb MapamMeTpbl OLEHKMU
KOpMJEHUS M NOTPEOBHOCTM >KUBOTHbIX B MUTATeNbHbIX BellecTBax.
[oBbilEeHME NepeBapUMOCTN KOpMa CYMUTAKOT OAHMM U3 NyYLINX peLenToB
noBbllWeHUA 3(PPEKTUBHOCTU WCMNOAb30BaHUS NUTaTeNbHbIX BeELLECTB.
OaHaKo AOCTUYb 3TOrFO0 MOXHO TOSIbKO TOrAda, Korga TexXHONOr XOpoLlo
NOHMMaeT dumanonornyeckme n bUoxmMmmnyeckme rnpoLeccol nepesapnBaHns
KOpMOB B  COOTBETCTBMM C  (HDU3NONOMMYECKUMU  OCOBEHHOCTSAMM
nMueBapmuTeIbHON CUCTEMbI CKOTa U (OU3NYECKOro CoCTosHuA [3, 4].

OueHnTb  nuTaTenbHOCTb  KOpMa NO  OAHOMY  MNOKasaTento
HEBO3MOXHO. [103TOMYy B HacTosillee BpeMs MPUMEHSIETCS KOMMJIeKCHas
OLEeHKa MUTaTeNbHOCTM KOPMOB, B KOTOPYK BKJIlOUYEHA 3HepreTMyeckas
nutatenbHocTb (03, DKE), coaepxaHune B KopMax npotemHos (CI, M),
XWpOB, yrneesoaoB (Kpaxmasn, caxap, KnetdyaTtka), MMHepasibHbIX BeLlecTB
(Makpo- 1 MUKpoanemeHToB) [5].

B cucrtemMe nMOMHOUEHHOro KOPMJIEHUSA  CEeNbCKOXO3SMCTBEHHbIX
XWBOTHbIX 60/1bLLOE 3HaUeHMe UMeeT 0becneyeHHOCTb UX rpy6biMM KOpMaMU.
MMnTaTenbHoe 3Ha4YeHue KNeT4aTKM B KOPMJIEHUM XBAUHbLIX >XUBOTHbIX
6bl10 TONBLKO HefaBHO OTHECEHO K BaXHbIM npobnemam. CoBpeMeHHoe
passutne B 06NaCTU NUTaHUS XKBAYHbIX MNOKA3bIBAET, 4YTO 3Heprus
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(nepeBapumMasi, obMeHHas, YNCTasa) N NPOTEUH ABASOTCA HE €ANHCTBEHHbI-
MU CYLEeCTBEHHbIMKN (haKTOpaMm NUTaHMs, obecneynBaoWMMM oNTUManbHoe
kKopMmneHue. O6BLEM rpybbix KOpMOB (KNeTyaTkum) B pauuoHe SBAseTcs
BaXXHbIM (aKTOpOM, BAUAKOWMM Ha noTpebneHne, nepeBapuMoOCTb U
NCMNONb30BaHME SHEPIrnUn NepeBapuMblX BELLECTB. [JTaBHas cocTaBHas 4yacTb
3TUX KOPMOB — 3TO CTPYKTYpPHble yrnesoabl [6].

OCO6EHHOCTbI XBa4HbIX >XMBOTHbIX SBASAETCA WX CNOCOOHOCTb
nepepabaTtbiBaTb M ycBamBaTb 60sblIOEe KOAMYECTBO KJieT4aTKU rpybbix
KopMmoB, 6narogaps MuKpoopraHmusmam pybua M TOACTOro KULWEYHWKa,
npeobpasys eé B J>KMBOTHOBOAYECKYIO npoayKuuio. OnTuManbHoe
coZepXaHue KnetyaTku, rnosiydyaemom c rpybbiMuM KOopMamu, B paumoHax
cTumynupyeT paboTy BCero Xenyao4yHo-KMLWEeYHOro TpaKTa, Bbli3blBaeT
cCoKpalweHune pybua, XBaudkKy, BO BpeMss KOTOpon B pybel CcO CAtoHOMU
noctynaetr 6onbwoe kKonuyectBo 6bukapboHaTa HaATpusl, 4YTO SABASAETCH
npoduiakTMyeckMm CcpeacTtesoM aumpgosa pybua. Crnegyer yduTbiBaThb,
YTO MPW 3HAYUTENbHOM YMEHbLWEHUN A0SN AJIMHHOBOJIOKHUCTON CbIpOW
KneTyaTkm Hmxe 12%, a obwen knetyaTtkm HMxe 16% oT Cyxoro BeuwecTsa
pauMoHa HapylwaeTca pybuoBoe nuweBapeHue, pa3BMBAETCS aunaos,
YFHETATCS 3aWMnTHbIEe CU/bl OpraHusMa [7].

Cblpast knetdyaTka — 3TO OCHOBHAas 4acTb 060si04eK pacTUTeNbHbIX
KNneTok. B ee cocTtaB BXOAAT UE0A03a, FeMULENNA03bl, NEHTO3aHbl,
rekCo3aHbl, JIMFTHUH, KYTUH, cybepunH. COOTHOLLIEHUE MeXAay Lesstoa1030M 1
NUFTHUHOM B pas/iMYHbIX KOpMax pasHoe. Ecnu uenntnosa u remuuensto-
N03bl NepeBapmBalOTCA A0CTAaTOYHO XOpowo — Ha 65-68%, TO NUIHUH - Ha
15-16% MeHbLue. JIMrHWUH He TOJSIbKO CaM MJ10X0 nepeBapuBaeTCd, HO OKa-
3blBaeT oTpuuaTesnbHoe BAUSHME HAa NepeBapuMOCTb APYrMX NUTaTenbHbIX
BewecTB. BaxHoe 3HaueHWe npu OLeHKe KayecTBa KeTyaTKu OTBOAUTCS
ee dpakumsaM (IMFHWH, UEeNano3a, reMUuensiinao3a) M CoaepXaHUo B
KopMe HenTpanbHo-aeTepreHTHOM (NDF) n kncnotHo-getepreHtHon (ADF)
KneT4yaTkm [8].

Bo-nepBblX, KnetyaTtka - 3TO TpyAHONepeBapuMbIA  yrnesoj,
coaepXkawmnncsa B pactutenbHon nuuie. To ecTb, KneTyaTka — obuwee Ha-
3BaHME CNIOXHbIX YreBoA0B, COAEpPXalUMXCS B CNAETEeHUN pacTUTeNbHbIX
NULLEBbLIX BOJIOKOH. ABNSASICb Pa3HOBUAHOCTbLIO LENI0N03bl, K1eT4yaTka He
noanaeTcs paclienseHnto NUweBapuTeibHOM CUCTEMOM U NonaaaeT NpsaMo
B MMKpPOMIOpPY KULeEYHMKa. Bo-BTOpbIX, NpU aHanu3e KOPMOB BblAeNA0T
CbIpyto KneT4aTKy. Cbipas KfeTyaTka — 3TO OpraHMyeckue BeLwecTBa, KOTo-
pble OCTalTCA HEPACTBOPUMbIMUK MOCE N0ay4acoBOro KMNsS4YeHns HaBeckm
KopMa B pa3baBnieHHON CepHON KNcnoTe n pasbaBneHHON LWeso4Yn ¢ nocne-
AYOLWNMM NPOMbIBaHWEM BOAOW, CMMPTOM U 3pupom. [9].

B uenom NDF gaBnseTca nHAMKATOpPOM KayecTtBa (nepeBapuMoOCTU U
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NUTATENIbHOCTN) KOPMOB pacTUTENbHOro npouncxoxaeHusi. CooTHOWeHue
Mexzay coctasngawwmmm NDF onpepensetr nepeBapuMMOCTb, @ 3HAuYuUT U
nuTaTesibHOe KayeCTBO pacCTUTENIbHOro KopMa.

KpoMe TOro, B CBSI3M C TEM 4YTO KJleTUaTKa ABAseTCs caMmon 06beMHOM
dbpakumnen kopma, no cogepxaHnto NDF Tak e oueHMBalT NOTEHUMANBHYIO
noeaaeMocTb paunoHa (HanonHseMocTb pybua) >XWMBOTHbIM C Y4YeTOM
BMecTUMOCTU pybua.

NDF — aTo octaTok (uenntnosa, reMmuenstonosbl U AUrHKUH) nocne
06paboTkmM (3KCTpaKUMKM) HABECKM KOPMa KUNSALWUM HEUTpPabHbIM pacTBOPOM
AeTepreHToB — HaTpus naypuncynbdarta n aTuineHaAnaMMHOTETPAYKCYCHOM
KMUcnoTbl. [locne o6paboTkm KopMa U3 HEro yaansatTcs XOpoLwo yCBOsSIeMble
Belwecrtsa — TMpPOTEeuH, JIerkopacTBOpUMble caxapa, Kpaxman, >Xupbl,
MEeKTUHbI M OpraHnYecKmne KNCoTbl. [1pn 300TeXHMYECKOM aHaIn3e 3ePHOBbIX
KOPMOB U3 HMUX NpeaBapuUTesibHO yaansaioT KpaxMasn rnpu noMowm amunassl.
O6bl4HO KoHUeHTpauusa NDF B KopMax nNpuMepHO B ABa pa3a rnpesbilwlaeT
KOJINYECTBO CbIpOM KEeTYaTKN B CYXOM BeLLEeCTBe pauMoHa.

MepesapumocTtb NDF obycnoBneHa ee XMMNM4YeCKNUM COCTaBOM, TO €CTb
COOTHOLUEHMEM LEesII0/03bl, reMULUEnItog03 N NUrHnHa. o3aToMy KopMma
C 0oAMHaKoBbIM cogepxaHneM NDF He Bcerga xapaktepum3aytoTcsi 0O4MHaKOBOM
dHEepreTuyeckom UeHHOCTb. K TOMy e HeKOoTopble BWAbl KOPMOB WU
pauMOHOB C BbICOKOM KOHUeHTpauuen NDF moryT xapaktepu3oBaTbcs 6onee
BbICOKOW 3HepreTn4yeckom LEeHHOCTblo, YeM KOpMa M pauMOHbl C HU3KUM
yposBHeMm NDF [10, 11].

KUcnoTHo-geTepreHTHas KieTtyaTka onpeaenserca  KakK o0CTaTok
KfieT4yaTkn nocsie o6paboTkn B KUCMOTHbIX pacTtBopuTtensax. B coctas ADF
BXOAUT B OCHOBHOM LEIN0M03a U JINFHUH, T.e. TPYAHO nepeBapuBaeMble
yrnesogbl. Takum ob6pasom ADF otnunuyaetca oTr NDF o4yeHb HU3KUM
coaep>XxaHueM remMumuensonosol.

KonnyecteBeHHO ADF A0OCTaTO4YHO XOPOLLO KOppenupyeT C coaep>XaHnem
3HEprmn B KOpMe, No3TOMYy 3TOT NapaMeTp MHOr4a UCMob3yT B hopMynax
perpeccumn ans pacyeta nepeBapuMon sHeprun. B pononHeHne Kk ADF
Ans 6anaHcMpoBaHUA pauMoHa MCNONb3yeTCs napaMmeTp, onpeaensitowmm
KONIMYeCTBEHHOEe cojepXaHue JIMTHMHA B KOPMEe KaK nokasaTesb
nepeBapmMoOCTUN KJieT4aTKU, MO3BOJIAWNA OLEHNTb NepeBapuMoCTb BCEro
paunoHa B uenom [12].

be3ycnoBHO, HOpMUpPOBaAHME paUMOHa MO CTPYKTYPHbIM MokKasaTensam
NDF n ADF Ha nopsiaoK Bbllle, YeM MO Cblpon KieTyaTke (apyrom Bonpoc,
4YTO He BCe nabopatopumn onpenenstoT gaHHble dpakummn). OCHOBHbIE CTPYK-
TypHble cocTaBndowme NDF — 310 remuuenntonosa, Lennsiosa U JINrHUH,
a ADF - 3710 uenntonosa M NUrHWH. o PU3NONOrMYEeCcKoMYy BIIUSIHUIO
(npenmyliecTteeHHo remuuenntonosa, NDF), BnmaeT Ha noTpebneHue Kop-
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Ma, a uenntnosa, MMrHnH n ADF, cHMXaeT nepeBapuMOCTb NMUTaTE IbHbIX Be-
wecTB paunoHa. OT noTpebneHnsa n cteneHn nepeBapuBaHnga CTPYKTYPHbIX
yrneeBoA0B BO MHOIMOM 3aBUCUT 3HeproobecnevyeHHOCTb OpraHmM3mMa KOpoB,
a TakXe KOJIMYeCcTBO M KayeCTBO MOJIOYHOrO xupa. Knetyatka okasbliBaeT
MexaHM4yeckoe BO34eNCTBME Ha peuenTopbl Npeaxenynkos, CTUMYUPYS
BCIO MULLIEBAPUTENBHYIO CUCTEMY B LesloM. Hannumnme onTuManbHOro coaep-
aHna NDF B paumoHax siBNSieTcs CTUMYJ/IOM XBauyKW, BblAENEHUS CIOHbI,
obnagatowen 6ydpepHbIMM CBOUCTBAMU, UTO BEAET K CHUXKEHMIO KUCIOTHOCTHU
pybua n npeaynpexaeHuo passutmsa aumgosa [13, 14].

HecTtpyktypHble yrnesoabl (NFC). B dpakumio HeCTpYKTYpPHbIX
yrneBoAoB MepexoasiT BbiMblBaeMble MNpU 3KCTpakumm obpasuoB KopMa
HenTpanbHbLIM AeTepreHTOM (pacTBopuTesieM) BellecTBa: KpaxMarsn, caxapa,
NEeKTUH N OpraHn4yeckme KMcnoTbl (B OCHOBHOM JieTyumne XUPHbIE KUCOThI).

CnepgyeT yunTbiBaTb TO, YTO MaKCUMasnbHO 6bICTPO (PepMEHTUPYIOTCH
caxapa, a CtabunbHbIN KpaxMan npakTUYecKkn He pacuiennsercs B pybue
n 3PPHEeKTUBHO MNepeBapuBaETCsd B KULWEYHUKE XBAUYHbIX >XMBOTHbIX.
OnTuMM3aumss pauMoOHOB MO COAEPXAHWUKD B HUX HECTPYKTYPHbIX
yrneeBoaoB NO3BOUT NpeaoTBpaTUTbL pa3BUTUE Y KOPOB aumnaosa u gpyrmx
MeTabonmyeckmx 3aboneBaHuin.

MokazaTtenbo NFC cCywecTBeHHO HMXe TpaauMUMOHHOIO nokKasaTesns
«b2B», a 3HauuT, OH Nydwe oTpaXkaeT cocTtaB MpaKUMUN HECTPYKTYPHbIX
yrneesoaoB. VX KOHUeHTpauusa B KOpMe 3aBUCUT OT BuAa PacTUTENbHOIO
Cblpbsi 1 crocoboB ero nepepabotkn [15].

AKTYyanbHOCTb TEMbI

Knetuatka wurpaetr ocobyto ponb B pybuoBOM nuueBapeHuUn
CeNIbCKOXO03SNCTBEHHbLIX XMBOTHbIX. OT o06ecneyeHHOCTM KOpPOB 3ITUM
yrneeBoAoOM 3aBUCUT MX 340pOBbe, MPOAYKTUBHOCTb M KayeCTBO MOJIOKa.
HenoctaTok B KOpMax CbIpoOW KAeTYaTKU NPUBOAUT K CHUXEHUIO XXUPHOCTU
MOJZIOKa, @ U3ObITOK — K CHUXEHMUIKD SHEpreTmyeckom LEeHHOCTU paunoHOB
N YMEHbLIEeHUIO MNPOAYKTUBHOCTM XWMBOTHbIX. B COOTBETCTBUM C 3TUM,
N3ydeHmne CTPYKTYPHbIX Yri1ieBoA0B B 3aroTOB/IEHHbLIX KOpMax Bosioroackon
obnacTn 9BnseTCs BeCbMa aKTyallbHbIM U UMeeT 60/bLoe TeOpEeTUYECKOE U
NpakTU4YecKkoe 3HayeHue.

B CcBSI3U C BbIWEN3MTOXKEHHBLIM LEeNblo HaWMX UccnegoBaHUn SABNSIETCS
N3ydeHmne coaepKaHms CTPYKTYPHbIX YrNeBOoA0B B 3aroTOB/IEHHbIX KOpMaX.
B cooTBeTCTBUM C Lenbio 6biM NOCTaBeHbl cneayowme 3aga4vn: nyyeHme
coep>XaHus CbIpOW KieT4yaTKM, CTPYKTYPHbIX YreBoA0B, HECTPYKTYPHbIX
yrneeBoaoB B X03siMcTBax Bonoroackon obnacrtu.

MaTepuan n MetToamka mccnegoBaHumn

B nabopaTtopuun xmmmnyeckoro aHannsa C3HUNMJIMX npoBeaneH aHanu3
KayecTBa 3aroToBJ/IeHHbIX OCHOBHbIX 06bEMUCTbIX KOPMOB M3 70 XO35NCTB
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Bonoroackon obnactu, B ToM uncne 6onee 573,00 Thic. T. cnnoca 3a 2020
r. n 380,00 TbIC. T. 3@ 2021 r. cooTBETCTBEHHO [16,17].

B obwein CrnoXXHOCTM npoaHanu3anpoBaHo U oueHeHo 6onee 350
obpa3uoB CO4YHbIX KOpMOB Ha cogepxaHue NDF mn ADF. CogepxxaHue
nuTaTesibHbIX BewecTB onpegensann B cootBetctBum ¢ OCTamu. FOCT
13496.4-2019 Kopma, koMbukopma, komMbukopMmosoe cbipbe [18]. Cbli-
pas knetyaTtka Meton [aHHebepra - LtomaHa (puc. 1). TOCT 31640-
2012. KopMa. MeToabl onpegeneHnsa coaepxXXaHus cyxoro Bewectsa [19].
ConepxaHue HeuTpanbHO-AETEPreHTHOM K/eT4YaTKM onpeaenssin Metoaom
VAN SOEST, KucnotHo-getepreHTHon knetyatkyn mMetoaoM VAN SOEST &
ROBERTSON [20].

OnpegeneHne nuTaTeNibHbIX BeELWECTB MO CXeMe 300TeXHMYeCcKOoro
aHanmsa rnocCTOSIHHO MoABeprasoCb KPUTUKE KaK ycTapeBllee U HETOYHOE,
NpW 3TOM HanbOIbLLMM COMHEHUAM NOABEPranncCh pesysabTaTbl onpeaeneHuns
Cblpon KnetyaTkn n b3B. [leno B TOM, YUTO peareHTbl, UCNOJIb3yeMble MpU
onpegeneHnn CK (pacTtBopbl KUCAOT M LWeno4un), MoryT yaanate o 60%
uennonosbl, 80% remmnuyenntonossl U oT 10 4o 95% nurHnHa u3 ppakuymm
CbIpOMN KNeTyaTKW. DTU BewlecTBa nonagatT Bo dpakuuio B3B, nosatomy
BESB 4acTo OKa3biBalOTCA MeHee rnepeBapuMbIMKU, YeM Cbipast KnetyaTka,
yero He AO/KHO bbITb. B 3apybexXHOoM 300TEXHUYECKON NpaKTUKe rnokasa-
Tenu B2B 1 Cblpo KeT4yaTKM nepectanm ncnonb3oBaTb okono 30-40 net
TOMY Ha3aj.

AnbTepHaTUBHas npoueaypa onpeaeneHuns KnetdyaTku, HasblBaeMas
«AeTepreHTHass aHanuMTnyeckass cucrtema», paspabotaHa BaH Coectom
(VanSoest, 1963; 1967). o aTon cuMcTteMe KneT4yaTKy, KoTopas npeacras-
naeT cobon NpoYHble pacTUTeNbHbIEe K/IETOYHblE CTEHKM KOPMOB, onpeae-
NAT, KaKk HenTpanbHO-AeTepreHTHyto knetdaTtky (NDF) n kucnoTtHo-ae-
TepreHTHyt knetdyaTtky (ADF). PacTutenbHble KNeTO4YHble CTEHKU COCTOST
B OCHOBHOM M3 3-X BMAOB nonmncaxapmaosB (Lenntao3bl, reMmuensitonossl,
NeKTUHa), a TakXe nongeHoNbHOro Bewecrtea — AMrHMHa. Kpome Ttoro,
HEeKOTOpOro Konnyectea 6enka n Bocka, Kpernko CBA3aHHbIX C MaTepuanamm
KJ/IETOYHbIX CTEHOK. DTU BELLECTBA CO34a0T NPOYHYIO CTPYKTYPY KII€TOUYHbIX
CTEHOK pacCTeHWN, NOSTOMY UX HA3bIBAKOT CTPYKTYPHbIMU YIrNeBo4aMMu.
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PucyHok 1 - CxeMa 300TEXHMYECKOro aHanm3a KOpMOB Mo
eHHebepry n LUTOMaHHY (MoanduunpoBaHHas)

O6paboTka pe3ynbTaToB UCCea0BaHUN

(NaBHOM COCTaBHOM YacTblo 06BEMUCTLIX FPYbbIX KOPMOB (CEHO, CUNOC,
3e/ieHble TpaBAHUCTbIE KOpMa U T.4.) ABAAKOTCA CTPYKTYPHble yrnesoabl.
[JOCTYNHbIMM ANS OpraHm3Ma >BaudHbIX OHW MOryT OblTb TONIbKO MoOC/e
nepesapmBaHms MUKPOMNOPOMN nuuweBapuTesnbHOro TpakTa. KnetyaTka
rpyboro kKopMma CTUMyNMpyeT nepuctanbTuky pybua W KeBaTesibHYH
aKTUBHOCTb, B pe3y/ibTaTe aKTUBU3NUPYETCS CAIOHOOTAENEHMNE, NpUBOASLLEE
KHenTpannsaunm noBblLUEHHON KUCNOTHOCTU M NOAAEPXKAHMIO ONTUMANIbHOIO
pH Ana neatenbHOCTU Lennnsio30MTn4eckmnx baktepuin.

NccnepoBanmamu nabopatopun  GU3MONOMMKN  NUWEBAPEHUA  C.-X.
XXMBOTHbIX YCTAHOB/EHbl cneaywuwme yposHu coaepxaHusa NDF n ADF B
Kopmax (1abs. 1).
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Tabnuua 1 — CoaepxaHme NDF n ADF B 3aroTtoB/ieHHbIX KopMax, %

NMokasaTtenm NDF ADF
Cunnoc: pa3HOTpaBHbIl 65,3 32,7
KYKYPY3HbIN 57,1 28,5
3/1aKO0BbIM 66,4 35,4
CeHax: pa3HOTpaBHbIN 62,2 33,1
3/1aKOBbI 63,8 33,9

B 3aBucmMmoctu OT CTagamMm naktaumMm M YpPOBHA MPOAYKTUBHOCTMU
KopoB HOopMbl cogepxaHua NDF gomkHbl 6b1Te B npegenax 28-50 % ot CB
paunoHa, MMHMMyM NDF B 06BbeMUCTbIX KOpMax — Ha ypoBHe 15-19 %, B
pauMoHax NakTnpyrLwmnx kopos — 25-33 %, ADF - 17-21 %. K coxaneHuto,
ynpasnatb ypoBHeM coaepxxaHmda NDF n ADF B paunoHe BO3MOXHO TOJIbKO
nyTem nogbopa COOTBETCTBYOLWMX KOPMOB. [115 9TOro creayeT YeTKOo 3HaTb
cofep>XaHue 3TUX rnokasaTesien B pas3/indHbIX KynbTypaX (B 3aBUCUMOCTHU
oT (a3 pa3suTnda) U co3gaBaTb 6a3bl AaHHbIX C UX KOJMYECTBEHHbIMU
XapaKTepUCTUKaMn, MNO3BONSAKOWMMM ObICTPO MUCMOMb30BaTb UX AN
ontTuMmsaumm copepxxaHna NDF, ADF n remuuenntosiosbl B pauMoHax
KOPMJIEHUS.

CopepxaHue M XUMUYECKUN COCTaB CbIpOM KJleT4aTKM Mo Mepe
BereTaumm pacTeHuUn MeHsieTcs. Y MoNoAbIX pacTyLWwmMX pacTeHNN B KIETOYHOM
obonouke npeobnagaet uenntonosa. C BO3paCcToOM pacTeHUIN coaeprkaHue
CbIpOW KNIeTYaTKKU, @ B HEU U JIMTHUHA CYLEeCTBEHHO MOBbILLAETCH.

CopnepxaHue cbipon knetdyatkm M NDF B cyxoM Bewectese B
3aroTOBJ/IEHHbLIX KOpMax NOKa3aHO Ha pUCYHKe 2.
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PucyHok 2 - CoagepxaHue cbipoint knetyatkm u NDF, % CB

NccnepoBaHMs nokasanu, 4To cogepXaHue HenTpasibHO-AeTepreHTHOM
KnetyaTtku konebnetca ot 43,78 po 50,68%, KWUCNOTHO-AETEpPreHTHOMU
KnetyaTtku ot 24,36 0o 34,85%. B passinyHbIX TPaABOCTOAX KOJIMYECTBO
CblpOM KneTyaTKn HaxoauTtcsa B npeaenax 26,87-30,28%.

ConepxXaHue CTPYKTYPHbIX YrneBoA0B B 3aroTOBJ/IEHHbIX KopMax (cu-
n0C) npeacrasneHbl B Tabsmye 2.

Tabnuua 2 - CoaepyxaHue CTPYKTYPHbIX YI/1EBOAOB B CMI0Cax

CopeprxaHue
Cbipo# Copep>xanue CopeprxaHue

CoaeprxaHue
remMmuennonosbl,
%

L) L knetyatkn,  NDF, % ADF, %
%

MHoOrosieTHMe 31aKoBble 27,96 49,69 34,85 14,84
TpaBbl

MHoronetHne 6o060Bble 26,87 45,22 31,30 13,92
TpaBbl

MHoroneTHme 31aKoBO-

6060Bble TPaBhI 30,28 45,23 34,26 10,97
MHoronetHne 6060BO-

371aKOBbIE TPaBbl 28,82 50,68 34,47 16,21
KyKypy3HbIi 27,47 43,78 24,36 19,42

OcHoOBbIBasiCb Ha pe3ynbTatax Tabnuubl 2, MOXHO caefiaTb BbIBOA,
4YTO caMbl onTuManbHbl 6anaHc NDF n ADF coaepXutcs B KYKYpPY3HOM
cunoce, kotopbi coctasun (NDF/ADF) 43,78/24,36 n B cunoce n3 MHo-
roneTHux 606oBo-3nakoebix TpaB (NDF/ADF) 50,68/34,47. 2TO COOTHO-
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LUEHME CTPYKTYPHbIX YyrnesoaoB Hambonee npubamxeHo K ONTUMYMY MO
AaHHbIM nabopaTtopun GU3MONOrMKN NMULLEBAPEHNS CENTbCKOXO03SIMCTBEHHbIX
XUBOTHbIX.

B Tabnuue 2 npuBeaeHbl dpakumu KeTyaTKu Ans  pasfiMydHbIX
TpaBocToeB. Bbicokoe coaepxaHne NDF o3HayaeT, YTO KOMMNOHEHT UMeeT
BbICOKOE coAeprXaHue knetdyaTkm. OueHUTb CnocobHOCTb K (hepMeHTaumm
MOXHO no pa3Huue mexay NDF u ADF. bonblwagd pasHuuUa O3Ha4aeT, yTo
A0NS pacTBOPUMOWN U, crieaoBaTesibHO, fierko hepMeHTUpyeMOon KeTuaTKkum
BbICOKa. DTO CTAHOBUTCS MOHATHbLIM, HAaNpuUMep, B KYKypy3HOM cufoce.

OTHOCUTeNnbHO Hebonbwas pasHuua Mexay NDF n ADF o3HauaerT,
4YTO, XOTS Mbl MOXEM AOCTUYb XOpoWero MexaHW4YecKoro HacblWweHus,
HO KMLWEYHWK MNONYYUT HeaoCTaTovyHO nuTaHud. CnepoBaTesibHO, MI0XO
dbepMeHTnpyeMbIX KOPMOBbIX KOMMOHEHTOB HeAOCTAaTOYHO B KayecTBe
€ANHCTBEHHOIN0 MCTOYHMKA KNEeTYaTKU, OHWN AOMXKHbI 6bITb 4OMOHEHBI 1ErKO
dbepMeHTNpyeMbIM CblpbeM.

Mo AaHHbIM Tabnuubl 2 BUAHO, 4YTO COAEpXaHue reMuuenono3sbl
coctasunno 10,97-19,42%, a onTuMasnbHOE KO/MYECTBO FeMuLEenitoa03bl
B pauMoHax AO/HKHO HaxoauTtcsa B npegenax 10-15 % cyxoro BeuwecTsa,
SIBMISASICb 3aNaCHbIM NMUTaTENbHbIM BELWECTBOM B 060/104KaxX pacTUTENbHbIX
KJ/1IeTOK.

B HOBOM cucTteMe 300TEXHUYECKOro aHasnn3a UCNOoNb3YHOT rNnokKasaTesb
«HecTpyKTypHble yrnesoabli» (NFC), Bkatoudawwmimn BewecTBa, BbiMblBae-
Mble Npu akcTpakumm HAK. OTu BelwwecTBa HaXxoasaTCs BHYTPU pacTUTENTbHOM
KJ1IeTKU U nNpeacTaB/fieHbl KpaxManoM, paCTBOPUMbIMKU caXapaMmn, NEKTUHOM,
OpraHn4YeckKnMu, rnaBHbIM 06pasoMm fIeTyUYNUMU XNPHbIMU KucnoTamm (JIXKK).
Mokazatenb NFC cywecTBeHHO HMXe nokasaTtens b3B mn nydyuwe oTpaxaert
cocTaB dpakumm HecTpyKTypHbIX yrinesoaoB. NFC 6bicTpo cbpaxkumBaroTcs
B pybue c obpasosaHueM JIXKK, no3ToMy Ba)HO 3HaTb ONTUMaJsibHble UX
KOHLUEHTpauMM B pauMoHax KOpoB, 4YTOObl UCKA4YUTbL auuao3 U agpyrue
MeTabonmnyeckme npobsieMbl y XXMBOTHbIX.

CooepxXaHue HeCTpPYKTYPHbIX Yrn1eBoAOB B 3aroTOBJIEHHbLIX KOpMax
(cunoc) npeancrasnexbl B Tabsmye 3.
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Tabnuua 3 - CoaepkaHue HeCTPYKTYPHbIX YrneBoaoB

Copepix«aHue YcBosieMoCcTb HecTpykTypHbie
Bua kopMma cyxoro CB kopMa, yrnesopabl, (NFC,

BewecrTsa, r (YCB, %) L))

iflpl-;c;rsnemme 3/1aKOBble 207,84 6175 23,05
iflpHa?er:)IneTHme 60608BbIe 243,00 64 52 29 85
Sos0sue Tosmn | 20141 62,21 25,12
InaKosme TpeBel | 275,32 62,05 18,18
KyKypy3Hbli 224,99 69,92 38,44

CopaepxaHne HeCTpYKTYpHbIX yrneesoadoB Bapbupyetcsa oT 18,18 ao
38,44%. No HopMaM NRC-2001 makcumanbHoe konmnyectso NFC B paunoHax
NaKTUPYOLWKMX KOPOB [O/MKHO cocTaBndatb 36-44% cyxoro BellecTsa,
CYXOCTOMHbIX — 20-35% cyxoro BewectBa. C gpyrom CTOPOHbI, 3TOT
nokasaTeslb HeobX0AMMO YUUTbIBATb U AN XU3HECTOMKOCTM U AONroneTus
TpaBocCcToeB. [lpuBeAeHHble faHHble CBUAETENbCTBYHOT, UTO COAepXaHue
HECTPYKTYPHbIX Yrn1eBoAoB B MHOroneTHnx 6060B0-3/1aKoBbIX TPAaBOCTOSAX
HECKO/IbKO MeHblle, YeM B 3/1aKoBblX M 6060BbIX TPaBOCTOSAX, OTHOCWU-
T€NIbHO TeMULENIA03bl, B KOTOPOM YCTOSIBLUENCSH 3aKOHOMEPHOCTU He
yCTaHoOB/1eHOo. YTo KacaeTcsa cunoca n3 Kykypy3sbl, To NFC 3qecb cocTtaBnsaeTr
38,44 v remnuennonosa - 19,42 %.

3aK/iroyeHune

HezaBnucmMMo OT BMAa MHOroNeTHMX TpaB, konuyectso ADF 6bino
cywectBeHHO HMXe NDF, B cBoto ouepenb ADF npeBoCcxXoAUT NO COAEPXKAHUIO
CblIpON KneT4yaTkn. MeToanka onpeneneHuns Cblpomn KiieT4aTKM 3aHUXKaeT ee
cogepxaHue. B aTon CBA3M BO3HWUKIA HEOOXOAMMOCTb B MCMNOJIb30BaHUMN
CUCTEMbI OEeTepreHTHOro aHaamsa AN9 KOHTPO/A KadecTBa TPaBOCTOSA B
OTHOLIEHMNYTNEBOA0B, YTOAAETBO3MOXXHOCTL 06 bEKTUBHOOLLEHNTbKAYeCTBO
PacTUTENbHOIO0 Cblpbs, NCNOJIb3YEMOI0 A1 3aroTOBKU KOPMOB. B pe3ynbTaTe
nccnenoBaHunm rpyboBONIOKHUCTBIX KOPMOB (CMI0C) YCTAHOB/IEHO, YTO OHMU
MMEIT Pa3HbIN NPOLEHTHbIN COCTaB NMUTaTesIbHbIX BewWwecTs. B 3aBUCMMOCTHU
OT BMAa kKopma konmyectso NDF BapbupyeT B 3HaUUTENbHbIX Npeaenax —
oT 43,78% (cnnoc mn3 Kykypy3bl) o 50,68% (cunoc MH. 6060B0O-3/1aKOBbIX
Tpas). B cnnoce n3 MHOroneTHMX 31akoBbiX TpaB coaepxaHme NDF Bbiwe,
yeM B cunoce n3 6060BbIX M 31akoBo-6060BbIX TpaB. CoaepxaHue ADF B
CUI0Ce 13 pa3HbIX BUAOB TpaB cocTaBnaeT ot 25,36 no 34,85 %. Konnyectso
KUCNOTHO-AeTEPreHTHOM K/IeTYaTKM B KOPMaX HMUXe KONIn4yeCcTBa HeNTpasibHO-
AeTepreHTHON, TaK KakK B COCTaBe NepBOM OTCYTCTBYIOT reMuLessitono3bl.
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ConeprxaHue remMumuensonosbl B UCCnenyemblx KopMax coctasmnio ot 10,97
0o 19,42 %.

YuuTbiBass BaXHYyK poOJib KJIeT4aTKU, COBpPEMEeHHble noaxoAbl K
onpeneneHunto Kadectea KOpMa 1 ero NnuMTaTesibHOCTU npeasiaratoT BBeLeHne
HOBbIX MAapaMeTPOB A1l XapaKTEPUCTUKN KayecTBa KOPMOB. Ha cerogHAWHMI
AEeHb He BCe XO034MCTBaA COCTABASAKT pauMoOHbl ANA CBOMX MOAOMEYHbIX,
ncnono3dysa NDF u ADF, a no-npexHemy npmberatoT K TaKoOMy nokasaTtesto,
Kak cblpasd knetyaTtka. OgHako, Ha Haw B3rnsa4, CToUT nepentn K bonee
rpaMOTHOMY W [AeTajlbHOMY COCTaB/IeHUIO pauuoHoB Ans obecneyeHus
BbICOKOW MOSTOYHOWM NMPOAYKTUBHOCTU KOPOB B pa3Hble Nnepmoabl lakTaumm u
nepen 3anyckoMm, 4Tobbl He AOMYCTUTb HEHYXHOIO XXUPOOT/IOXKEHUS Y KOPOB
NN XKe Xyaobbl, CHMXEeHUS NPOAYKTUBHOCTU U COAEPXKAHMS B MOJTOKE XUpa
n 6enka.
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Abstract

A certain amount of crude fiber is necessary for ruminants as a source
of energy to stimulate the rumen activity as well as to maintain health
and milk fat content. It has a mechanical effect on the walls of the rumen
and intestines, causes the motor function and peristalsis, lengthens the
chewing process, and, finally, results in increased salivating; the saliva
undergoes an alkaline reaction, which ensures the rumen acidity at a pH
level of 6.5-7.0. The optimal fiber content in diets depends on the animal
productivity, their physiological state, feeding structure and other factors.
For cows, the optimal amount of crude fiber in the dry matter is to be 17-
22%, and roughage fiber is to be at least 14%. For highly productive cows,
this indicator is to be 16-18%. A decrease in fiber less than 16% causes
digestive troubles, reproportion of volatile fatty acids and a decrease in
milk fat. Excess fiber reduces digestibility and utilization of other nutrients.
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AHHOTaUuA

JKcnepuMmeHTanbHasa pabota nposogmnace B 2020-2021 rr. npwu
noctatoyHom (MK - 1,30) n HepoctatoyHom (I'TK - 0,87) ycnosuax
yBla)XHEHUSI COOTBETCTBEHHO rogaM nccnegoBaHnin Ha 1yroBo-4epHO3eMHOWM
noyBe KONNeKUMOHHOro yyactka ®rbOY BO lMeH3eHckni TAY. Noces copTa
Jloumsa ¢ HopMamum BbiceBa oT 1,5 o 3,0 MAH WT./ra BCXOXWUX CEMSIH C
nHtepsanom 0,5 MAH npoBoaAuMNU psSAOBbIM U 4Yepe3psiaHbIM criocobamum.
YBenunyeHne HopMbl BbiceBa ceMsiH oT 1,5 ao 3,0 MAH WwT./ra He oKka3bIiBano
CYLLEeCTBEHHOro BJIMAHUSA Ha MOJIHOTY BCXOA4OB, KOTOpasi B cpeaHeM 3a
ABa roga nccneposaHuin coctasuna 81,0-82,0 % npu pssgoBoM nocese U
72,0-73,0 % c mexaypsaabeM 30 cM. Hanbonblias ypoXXanHOCTb ropymubl
1,93-2,04 1/ra nony4yeHa npu HopMax BbiceBa 2,0 1 2,5 MJTH BCXOXUX CEMSIH
Ha pPA4AOBOM MNoceBe. YMeHbLUeHUe niamn yBesrimyeHme HoOpMbl BbICEBA, @ TaKXe
N3MEeHeHMe WnpuHbl Mexaypsamn go 30 cM NpuUBOAUT K CYLLECTBEHHOMY
CHMXXEHUIO ypoXKanHocTu cemsH (o 1,81 n 1,88 1/ra).

Fopumnua (Sindpis) — pacTeHne ceMelcTBa KanycTHble (Brassicaceae).
Kak KynbTypa OHa Hadana CBOK UCTOPUIO U3 rOCyAapCTB, NMpuieraowmx K
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CpeanseMHOMy Mopto. B cTpaHax 3anagHon EBponbl nepsBble YNOMUHAHMUSA
patupyrTtca XVI sBekom. B Poccum ropumua nosasunacb B XVIII Beke B
HuxxHem lMoBosxbe, a BnepsBble 0 Her B 1781 r. nucan A.T. BonoToB B
cBoen pabote «O 6GUTbe rOpUYMYHOro Macsa U 0 Noae3HOCTU OHoro» [1].

N3 6onblworo Kosmn4yectsa BWUAOB ropynubl HanboNbLMN MHTEpeC
npeacTaBnaoT Tpu — 6enas (Sinapis alba), cn3asa unu capenTckas (Brassica
juncea) w uJepHasa (Brassica nigra). OHM MMET MHOM0 OAWHAKOBbIX
Mopdosiornyeckmx n 6monorMyeckux npusHakoB. BblaensieTcs euwe oauH
BUA, KOTOPbIM OTHOCUTCS K COpHSIKaM — 3TO ropuuua nonesas (Sinapis
arvensis L.) [2].

Fopunua 6enas (Sinapis alba) — ogHa n3 Hanbonee NCNonb3yembiX Yeno-
BEKOM Ce/IbCKOX03SMCTBEHHbIX KYNbTyp. OCHOBHblE €€ CblpbeBbIE NPOAYKTbI
(cemeHa, 3eneHblh KOpM, 3efieHoe yaobpeHue, Macno) npeacTaBAsiOT
ocobbI MHTEpeC Mo XMMMYECKOMY COCTaBy U MO LIMPOTE MCMOAb30BaHUS
[1]. Kak n gpyrme MacnumuyHble KynbTypbl [3], OHa ABAsieTCA UCTOYHUKOM
NONy4YeHMs BbICOKOKAYECTBEHHOro NULLEBOro Macna, coaepXaHue KoTopo-
ro B ceMeHax gocturaet 30-40% [4].

fopynyHOE Macno npeacTtaBNieHO  HenpeaenbHbIMU  XUPHbIMU
KMCnoTamm: 3pykKoBon, obnagatouwen BbICOKOM TernaoTBOPHOW CNoCO6HO-
CTblO, Ha Aon kKotopown npuxoautcsa 28,0-53,2 %; onenHoBon (w-9) -
13,7-25,1 %, nnHoneson (w-6) — 4,9-17,4%, raponeson 9,4-14,2%, nun-
HoneHoBon (w-3) — 8,0-12,0%. M3 npeaenbHbIX KNCNOT B Macne ropyunibl
obHapy>XeHbl NaibMUTUHOBAS M apaxnHoBas KNCNoThbl [5].

Macno u3 ropuymubl WMPOKO MNPUMEHSIETCS B Pas/IMYHbIX OTpacnsax
HapOAHOro XO035MCTBa, B TOM 4YMC/e ero UCNofb3YylT ANS MblJIOBapeHus
N N3roTOBSIEHUS KOCMETUYECKMX CPeacTB, NNTaKOB M KpacCoK, ANSA BblAeNKMU
KOXMW, @ TaKXe B XMMUYECKON U TEKCTUIbHOMN NMpoMblwneHHoCTn. CeMeHa
NPUMEHSIIOTCA NpU KOHCepBMpoBaHMKM oBowen. [dobaBneHne ropuymyHoro
Macna npu WM3roToBfieHUn XebobynouyHbIX M34enuin AoNblue CoXpaHsieT
NX CBeXeCTb. XXMbIX, OCTaBWMNCSA MOCNEe MNONyYEeHUss Macna, NpekpacHo
noegaeTcs BCEMM BUAAMU XUBOTHbIX NOCKONbKY coaepxut ao 35,0 % 6en-
ka, 11,0 % xupa un 9,1 % knetyaTtku [2, 6]. B MeaAnUMNHE XMbIX NCMOb3Y-
eTcsa ANns Npon3BOACTBa FOPYMYHUKOB [7].

fopunyHoe Macno Bce 6onbliee 3HauyeHUe npuobpeTaeT B KayecTse
MCTOYHUKA AU3eNbHOro TOM/MBA, YTO MO3BOSISET YACTUYHO COKpPaATUTb
notpebneHune 3anaca npmpoaHon HedTHn [8, 9, 10].

Kpome Toro, 6momacca ropuumubl 6en10n oKasblBAaE€T MONOXUTENbHOEe
BMSAHME HA NoA0opoAME NOUBLI, ee buonornyeckne n pmsndeckne CBOMCTBA.
PacTteHnss GopMUPYIOT B KOPOTKME CPOKK 6ONbLUYIO BeretaTUBHYK Maccy,
noAaBAsisi COPHAKU U BbIMOAHSAS MOYBOMOKPOBHY0 QYHKUMUIO. BopraHMyeckoMm
3eMnenennun WpoT U3 CEMSH MOXHO BHOCUTb BMeCTO repbuumnaoB. MNopunua
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ABNSIETCA npeKpacHbIM MNpeAlecTBEHHNUKOM, TOCKOJIbKY ee KOpHeBas
CMCTEeMa XOpOLLO pas3pbIX/SeT No4YBYy U BblAeNSET BelwecTsa, obnagawouwme
GUTOHUMAHBLIM 3 EdEeKTOM, MNpPU KOTOPOM CHUXKAETCAa UWHPUUMpOBaHME
KYNbTYPHbIX pacTeHuin ¢y3apuo3HOM TrHUNbO, PUTOMTOPO3OM, MNapLUom
KNnybHen n pu3okToHMO30M [11, 12].

Mpon3BoACTBEHHbIE MoOcCeBbl ropyunubl 6enon, npenMmywecTBeHHO,
HaxoaaTcs B Mososmxkbe (73,4 %), 3anaaHon Cubupm (6,6 %) n Ha CeBepHOM
Kaskase (5,8 %) [7].

Mo cBouM 6MONOrMYecKkMM CBOMCTBAM ropymua xapakTepusyeTcs Kak
cKkopocnenas, 3aCyXoycTomumBas KysbTypa U HEMPUXOTINBASA K MOYBEHHO-
KIMMaTUYEeCKUM ycnoBuam [14].

B HacTtodwee BpeMs Yy CeIbCKOXO3SIMCTBEHHbIX NpeanpusaTum
MHTEepecC K ropyunue noBbliaeTcs, NosBASTCS HOBble COpTa, A8 KOTOPbIX
HeobxoanMo pa3pabaTbiBaTb 3/1IEMEHTbI TEXHOMOMMK BblpawmBaHus [13]. K
TakKnMM npuemMmaMm OTHOCUTCS YCTaHOBJIeHMe onTuManbHOro cnocoba nocesa
M HOPMbl BbICEBA, YTO W onpeaenseT uefb UccnenoBaHni, Tak Kak CUIbHO
3aryleHHble U, HA060opOT, N3pexXeHHbIe arpoLeHOo3bl MeHee NPOAYKTUBHbI.

O6beKT 1 MeToabl UccrenoBaHnm

JKcnepuMeHTanbHasa pabota nposoanniack B 2020-2021 rr. Ha 1yroeo -
YEepHO3EeMHOWM No4Be KONNeKUMOHHOro yyactka ®Irb0yY BO lMeH3eHckni T'AY,
KOTOpas XxapakTepu3yeTcs cneayowmmm arpoxXmMnyeckmMmm nokasaTensaMu:
peakunsa cpeabl cnabokucnasa (pH - 5,2) (FOCT 26483-85), BenunuunHa
rMMAPOSINTUYECKON KMCIOTHOCTU — 5,32 Mr-akB./ 100 r nousbl (FTOCT 27821-
88), cTeneHb HacCbIWEHHOCTU OCHOBaHMAMU — 79 % (no M.®. KopHunosy),
cogep)kaHue rymyca B naxoTHOM ropusoHTte 3,6 % (FOCT 26213-91),
Leno4yHormaponmsyemoro asota — 77,7 Mmr/kr noysbl (no KopHodunay),
noasmxHoro ¢docpopa n obMeHHoro kanua - 36,2 n 78,6 Mr/Kr no4sbl
cooTBeTcTBEeHHO (TOCT 26204-91).

O6beKkT uccnenoBaHuii — ropunua benas (Sinapis alba) copt Jlrouus.
CxeMa onblTa BkAoYana asa dakrtopa. ®aktop A - cnocob nocesa: psao-
BOM N yepe3psaHbi. ®akTop B — HOpMbl BbiceBa oT 1,5 ao 3,0 MAH. wrt./ra
BCXOXWX CEMSAH C nHTepsasom 0,5 MaH.

CopT ropunuybl 6enon Jloums XxapakKTepu3yeTcsd CKOpOCnenocTblo,
KPYMHOCEMAHHOCTbIO, 06/1afaeT YyCTOMUMBOCTBIO K 3acyxe W MnoseraHuto.
OTnnyaeTca CTabunbHbIM YpOXXaeM C BbICOKMM COAEPXXaHMEM 3PYKOBOW
kucnotbl (24,2%) n xupa B cemeHax (20,0%). Mo >XWMPHOKNUCAOTHOMY
COCTaBY Mac/i0 MOXeT MUCMNOosb30BaTbCA Ha MULLIEBbIE U TEXHUYECKME Lenn
[15].

MOBTOPHOCTb  OMbiTa  WeCTUKpaTHasi, pasMeweHne  OensiHOK
peHaoMu3npoBaHHoe. lMnowaab AensgHok nepsoro nopsiaka 90,0 M2, BTO-
poro — 2,0 M2, lpeawecTtBeHHMK — 03uMasa nuweHuuya. OgHOBpEMEHHO C
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NOCEBOM pPaHHUX SAPOBbIX KYJbTYyp BbICEBANIN ropynLy Ha rinybuHy 2-3 cwm.
B da3e po3eTku nMCTbeB nposBeaeHa obpaboTka MHCEKTULMAOM KOHTAKTHO-
KuweyHoro gencrenga Jeuuc Mpodu, BAI (250 r/kr JenbTaMeTpuH) un rep-
buynaom lMantepa, K3 (40 r/n kBmsanodon-MN-tedypun) ana 6opbbbl C
OAHONETHMMMN N MHOIOJIETHUMU 3/1aKOBbIMU COpPHAKaMu. YbOopka ypoxas
ocyuwiecTsnsinacb B a3y rnosHOW CNesioCTU CEMSH.

Bce npueMbl No BbipawMBaHMIO ropyvubl BbICTpanBanmnCb C YYETOM
KIMMaTU4YEeCKUX YCIOBUW M peKoMeHAauun Ans KynbTypbl B Jecoctenu
CpegHero oBosmxbda. TexHosormyeckme onepaunmn rno eé Bo3aesbiBaHUIO
BbINOJIHEHbI B ONTUMasIbHO PEKOMeHA0BaHHbIE CPOKMU.

DKCNepuUMeHT 3as10XkeH B COOTBETCTBUU C MeToaukon B.A. [locnexoBa
(1985) [16]. ®eHoNnormnyeckne n buometTpuyeckmne HabnogeHnsa nposoanIn
B OCHOBHble (pa3bl poCTa M pas3BUTUS ropyuubl, ornpenesieHne CTpyKTypbl
ypoXas, ero y4yeT n gpyrume conyTCTBYOLWME Nccnes0oBaHns oCyLLEeCTBISAN
no metogmke l[occoptcetn (1971) n pekomeHgaumam BHUWN kopmoB umM.
B.P. Bunbsamca (1987) [17, 18]. 'yCTOTY CTOSSHUA pacTeHUM NOACYUTbIBAIMU
B a3y MNOJIHbIX BCXOA0B U rnepes yb6opkon Ha ydeTHbIX naowaakax 0,25
M? B ABYX HECMeXHbIX NOBTOpeHMAX. CTaTucTuyeckyto obpaboTky AaHHbIX
3KCNepuMeHTa NpoBOAMSIM METOAOM AUCMEPCUMOHHOro aHanmsa no bB.A.
NocnexoBy (1985) Ha nepcoHanbHOM KOMMbKOTEPE C MUCMNOJSIb30BAHMEM
nporpammbl Excel 2020. [aHHble N0 METEeOoyC/I0BMSIM W3J/10XKEHbl Ha
OCHOBaHMM y4yeTa, NnpoBeAeHHOro NeH3eHCKMM LeHTPOM r’MApoOMeTeopPosI0rnm
N MOHUTOPWHIA OKpYy>XawLwen cpeabl.

Pe3ynbTaTbl UccrneaoBaHum

fmapoTtepMmmyeckme YycnoBus B rogbl NpoBeAeHUS WUccenoBaHUM
bl pasnnuHbiMK (puc. 1). Bce KpecTouBeTHble KyNbTypbl NPpeabaBasdtoT
NoBbIWEHHble TpeboBaHMA Ha HaydasibHbIX 3Tanax OHTOreHesa K yC/10BUAM
yBfIaXXHeHUA. [opunua TakxXe MposBAeT BbICOKYH 4YYyBCTBUTENbHOCTb K
NCCYLLUEHUIO BEPXHero csiod nouysbl [19]. MNpn aHannse noroaHbIX yCnoBun,
B nepunoa Beretaunu ropumnubl B 2020 roay ycTaHOBIEHO, YTO OH OT/IMYascs
NPeNMyLLEeCTBEHHO AOCTATOYHbIM  YBJ@XHEHMeM nnpu  onTUMasbHOM
TEMMepaTypHOM peXxuMme, 4TO XapaKTepusyeTca ruapoTepMnuyecKnMm
koaddpunumentom (I'TK), koTopbin coctasmn 1,3. B nepBon aekage mad,
Korga npoBoAnsivM Noces, 0CaAKoB Bbinasno 73,8 MM, NMpeBbiWanwmx HOpMy
B 6,1 pa3a, TeMnepaTtypa 6bina Ha 3,0°C Bbllle cpeaHEMHOrosIeTHEN, UTO
M OTPa3mioCb Ha MOSAB/IEHUU OPYXHbIX BCXOLOB 4epe3 NdATb CYTOK roce
nocesa. bosbwoe konuyectso Bnarm m Ternna (MK - 2,2) nossonuvnu
pa3BUTbLCA XOpolen po3eTKe JIUCTbeB pacTeHun. B dasy crebnesaHud
ropyvubl Bbinaso 21,8 MM 0CagKOB, cpeAHAd TemnepaTtypa CcocTaBuia
18,0° C, TO eCTb C/OXWUINCb YCNIOBUA AOCTATOYHOrO yBaaxHeHua npu MK
- 1,2. lNepnopg 6yToHM3aUMA — LBETEHNUE XapaKTepu3oBasCsa KaK B/AXHbIN
(N'"MK - 1,4), a uBeTteHne - nnopoobpasoBaHme - 3acywnmebin (MK -
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0,8). Co3peBaHume ceMsH NpoOXoAnno APYXHO, T.K. B 3TOT Nepmoj OoTMeYeH
aedununt ocagkos m xapkada noroga (MK - 0,4).

140

120 +

100

N ocagkk 2020rog

I ocagkk 2021 rog

80 -
I CpegHEMHOMONETHHE

80 i TEMMER. 2020104

= TEMNep. 2021 rog

== CPEAHEMHOTONETHAA
20 A

mMak HKOHBE HNE aBryCT

PucyHok 1 - MeTeoponormyeckme ycroBusa B roabl npoBeaeHuns nccnenoBaHum

BeretaunoHHbin nepuoag 2021 r. 6bin 3acywnusebiMm ¢ 'TK - 0,87,
YTO TUNUYHO AJ1 30Hbl C HEYCTONYMBLIM YBJTAXXHEHUEM. B TakKmnx CNOXHbIX
YCNOBUSAX yAanoCb YCTaHOBUTb AENCTBME mM3ydyaeMbliX (akTopoB. Hadano
BeretaunMm XxapakKTepum3oBasioCb BbICOKMMKU TemnepaTypamMm U CYXOCTbH
Bosayxa (I'TK - 0,4), yto noBnmano Ha 6onee anutenbHoe npopacTtaHue
ceMsaH ropuyuubl. Tpn CAOXUBLUMXCHA YCOBUAX OTMeyasacb BbICOKas
NOBPEXAAEMOCTb paCTeHUN KpecTouBeTHbIMM 6nowkaMn. Ha HadanbHbIX
3Tanax pasBUTUS pacTeHUM BaXXHbIM (aKTOPOM 4ABASETCA OnTMMasibHas
B/IAXXHOCTb MOYBbl, 0CO6EHHO ee NOBEPXHOCTHOro cnosd. B nioHe TeMnepa-
TYPHbIA PEXUM U KONMYECTBO 0CaAKOB NpUBAM3NANCE K CpeaHUM MHOro-
NEeTHWUM, YTO MO3BOJIN/IO XapaKTepusoBaTb Nepunos BCxoAbl — cTebneBaHune
Kak BnaxHbin (MK - 1,5). ®aza 6yToHM3auum npoxoansa rnpm HegocraTke
Bflarnm u BbICOKOW cpefHecyTOo4YHOW TemnepaType. 'TK npu 3TOM cocTasun
0,5, TO eCcTb CNOXMAUCH 3acyLlwnneble ycnosus. Npu 6onee 6naronpuUsaTHOM
rMApoTEPMUYECKOM peXnme Npoxoanso uBeTeHne pacTeHun n cospeBaHue
ceMsH (MK - 0,9 n 1,0 cOOTBETCTBEHHO).

OAHUM M3 31EMEHTOB BbICOKOW MPOAYKTUBHOCTU KYbTYypbl SBMSETCSH
rycrotacrebnecros, Kotopas obecnevymBaeTCsi CBOEBPEMEHHbIM MOy4YEeHNEM
NOJSIHbIX, APYXHbIX M XOPOLWO Ppa3BuUTbIX BCXOAOB. ITOT MoKasaTesb
obecneumBaer 50 % Bcero ypoxass. Ha noneByr BCXOXeCTb CEeMSH
OKa3blBalT CYLWECTBEHHOE BJIMSIHNE UX KaYeCTBO, YPOBEHb arpoTEXHUKU U
MeTeoposiornyeckme ycnoems B nepmos noces — scxonabl [20].

B 2020 roay B ycnosusix 6onee npoxnagHon BECHbl U NpU 4OCTAaTOYHOM
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KoNiM4yecTBe 0CaAKOB NOBEPXHOCTHbIN CNIOM MOYBbI HE UCCYLUANCS, NO3TOMY
NOSIHOT@ BCXOAOB Oblla NpakTU4eckn oanHakoBow. lNMpun psaoBOM rnocese
OHa coctaBuna 87,1-88,8%. KonnuyectBo BCX040B HaxoAWNOCbL B npene-
nax 130,7-262,5 wt./M2, MNpun 4yepe3psaaHOM noceBe NosieBasds BCXOXECTb
cHu3snnacb 0o 78,0 %, Tak Kak NOBbILLIAETCH 3aCOPEHHOCTb N KOHKYPEHLMS
3a Bnary. Bo BTopou rog uccnegoBaHWM B nepuoa noceBa 4YacTb CEMSH,
nonasLlWMX BO BJI@XHbIM CMIOM MNOYBbI MPOPOCNa, HO ANSA AajibHEWLWero
pa3BUTMS NPOPOCTKOB BJlarm 6b1s10 HEAOCTAaTOYHO M BCXOAbl HE MOSABUINCH U3-
3a NOBbIWEHHON YYBCTBUTENIbHOCTM METKOCEMSAHHOM KYNbTYPbl K BJI@XXHOCTU
BEPXHEro cnos no4sbl. B CBA3W C 3TUM npu psaALOBOM MnoceBe noseBasd
BCXOXeCTb CHM3mnacb Ha 11,7-13,0 % no OTHOLWEHMIO K npoLuealemy rogy
M rycrtota cocrasmna - 113,1-226,5 wTt./mM2. lNpun 4epe3psaaHoOM Mnocese,
TO eCTb C WwupmnHon mexaypsamn 30 CcM, OTMEeYanoCb CHUXEHME MOoJSIEBOM
BCXOXecCTn B 1,2 pasa.

B cpenHeM 3a aBa roga nosieBasi BCXOXECTb ropyunLbl HeE npeBbiana
82,3 %. lNpnyeM camasa HM3Kaga nonHota eBcxoaosB (67,1-76,0 %) 6bi1a B
yCNoBUSAX 3acywnnBon BecHbl 2021 roga. CnepoBaTefnibHO, BCXOXECTb U
ryctoTa CTOSIHUS pacTeHUn onpeaensitoTCcs KOIMYeCcTBOM BbiNaBLUMX OCaAKOB
N TeMnepaTypHbIM PEXMMOM B Nepumoa noceB — BCXOAbl.

3a nepuoa Beretaumm ropuuubl npouvcxoguna 4vactuyHas rubenb
pacTeHMI OT CaMOMU3pEXMBAHUSA, NOBpPEXAEHUS BpeauTensiMm, yrHeTeHus
COpHSIKaMK, a TaKXe OT CK/1aAblBaloLWMXCA MEeTeOpOsIOrn4YecKnx yCrioBun.
CTeneHb n3pexmnBaHUs rnoceBoB TeM H6osblle, YEM CUSIbHEE OHM 3aryLleHsbl.
Mpn HopMe BbiceBa 3,0 M/IH BCXOXUX CEMSH Ha 1 ra COXpaHHOCTb pacTeHUI
B NepBbi roa wuccnegaoBaHun coctasuna 70,8-79,6 % B 3aBMCUMMOCTU
oT cnocoba nocesa. CHMXeHWe HOpPMbl BbiceBa A0 1,5 MNH BCX. ceMsiH/
ra nosbicnno eé Ha 4,7-6,5 %. Haubonbwmnin NpoueHT COXpPaHUBLLUNXCSH
pacteHunn (79,6-84,3 %) B 2020 rogy Habnwoganu npmn psgoBoM rnocese,
Ha yepe3psaHOM — OH CHU3uNcsa Ha 8,5-7,0 %. CHUXeHue ryCctoTbl CTOSHUS
pacteHnn B 2021 roay CBA3aHO C HU3KOW NoneBon BCxoxecTbto (67,1-76,0
%). OQHAKO COXPAHHOCTb pacTeHuMn bblna nydlle, NOCKOJIbKY pacTeHus
Mexay cobon cnabo KoHKypuposanu. Creayet oTMETUTb, YTO C YBENIMYEHNEM
HOPMbI BblCEBA OHA yMeHbLllanacb ¢ 78,2 Ao 74,2 % Ha ps4oBOM nocese, C
73,0 no 67,4 % - Ha WNPOKOPSALHOM.

Takum obpasoM, yBennmuyeHme HOpPMbl BbiCEBA CEMSH ropuunubl 6enown
CHMXXAaeT B arpoueHo3e KO/MYeCTBO COXPaHUBLUMXCS pacTeHun K ybopke.
OaHako onTUManbHbIM NPOAYKTUBHbLIN CTeb1IecTon Co34atoT HOPMbI BbiCEBA
2,0-2,5 MNH BCXOXNX CEMSIH Ha rekTap.

MpaBunbHOE onpeaeneHne HOPMblI BbiceBa M crnocoba nocesa,
obecneumBaloT HeobxoamMMyrO naowanab MUTAHUS PacTEHUN U SABASIOTCS
Ba>XHbIM YC/TOBUEM MOJTYHYEHMUS BbICOKOIO YPOXas ropymubl.
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Ha dhopMmpoBaHuMe 3neMeHTOB CTPYKTYPbl YPOXKasd OKa3biBalOT BJINSIHNE
He TOJIbKO rycToTa CTOSASHUSA pacTeHUN, HO U YMUCIO CTPYUKOB HA HUX, CEMSAH
B cTpy4ke n Mmacca 1000 wrtyk. C yBenmyeHmem Hopmbl BbiceBa oT 1,5 no 3,0
MJ/IH CEMSH Ha reKkTap MHTEHCUMBHOCTb 06pa3oBaHMsA CTPYYKOB CHMXKasnachb,
M Ha psgosBoM nocese B 2020 rogy Ha oAHOM pacTeHUM C HAaUMEHbLUEN
ryctoton copmumposanocb 37,2 CTpydyka. YBenmyeHue HOpPpMbl BbiCEBa B
ABa pasa cnocobcTBoBasno MeHee MHTEHCUMBHOMY MnonoobpasoBaHuto, u
KONIMYECTBO CTPYYKOB CHU3MNOCL A0 28 wT. AHanormyHass 3aKOHOMEpPHOCTb
npocnexusanacb U nNpu 4yepespdaaHoM nocese. B 2021 rogy y pacrteHun
HabnAaNnoCb CHMXeHne Konndectsa cTtpyydkos ¢ 30,1 go 20,0 wT./pacT. n
c 38,2 po 31,2 wT./pacT. COOTBETCTBEHHO N3y4YaeMbIM NpuemMam.

Haunbonee cywecrtBeHHOe BNUSHNE HA POPMUPOBaHME NPOAYKTUBHOCTHU
ropyunubl okasbiBatoT Macca 1000 ceMAH M UX YNCO B CTPYYKE, KOJIUYECTBO
KOTOpbIX B 3aBUCUMMOCTU OT 3SJIEMEHTOB TEXHON0MMMU WU3MEHAN0CHh
He3HauynTesibHO. He3aBncmMMo OT WupuHbl Mexaypaann B 2020 roay npwu
HauvMeHblleNn HOPME BbiCEBA KOJINYECTBO CEMSAH B CTPy4Ke He rnpesbiwano
11,0 wTyK, Npn yBesim4eHmnmn HopMbl A0 3 MAH — 9,0 wTyk. O6bceMeHeHHOCTb
cTpy4ka ropumnubl B 2021 rogy Haxoaunacbh B npegenax 7,5-10,2 wTyK.

Hanbonee kpynHble cemeHa, c Maccon 1000 wtyk 5,15-5,96 r, nonyye-
Hbl B N€pBbIN ro4 nccnenoBaHum nNpun paaoBoM crocobe nocesa. YBesnimyeHune
WMpUHbI Mexaypsann ao 30 cM cHuxano mx maccy Ha 0,61-1,06 r. 270
CBSA3@HO C YBe/IMYEHMEM KO/IMYeCTBa CTPYYKOB Ha O4HOM pacTeHUU, CEMEHa
B KOTOpPbIX 6bl1n Menbye (4,54-4,90 r). Jeduumnt ocagkoB B KPUTUYECKUN
nepuon pasButnsa ropumnubl (byToHmnsauma n useteHne) B 2021 roagy npueen
K CHMXeHuto Mmaccbl 1000 cemaH. lNpu paaoBOM NoceBe X Macca CHM3uIach
Mo OTHOLUEHUIO K npeablaywemy rogy Ha 0,15-0,33 r, npu yepe3psagHOM —
Ha 0,39-0,51r.

OnpepgensowmM hakTOPOM B OLLEHKE U3y4YaeMblX arpornpmuemMoB CITYXKUT
YPOXXaMHOCTb, KOoTOpasa 6osiblle BCero noasepxXeHa akTopaM OKpYyXato-
wen cpenbl. Mo rogam nccrenoBaHMM OHa 3HAYUTENIbHO pasnmyanacb. B
ONTUMaNbHOM MO rmapotepmmyeckmm ycnoeusaMm 2020 roay ypoxXamHOCTb
ropymubl B 1,6-1,7 pa3a 6bina Bbille, 4eM BO BTOPOU rof uccnenoBaHUn.
Makcumyma (2,58 1/ra) oHa goctmrana Ha psa40BOM rNoceBe C HOPMOW BbICEBA
2,5 MnH wt./ra (puc. 2).

Mpwn HopMe 2,0 MSIH OHa cHM3unacb Ha 0,14 T/ra. Ha Tex ke HopMax
BbiCeBa C WMpPUHON Mexaypsaabs 30 CM ypOXaWHOCTb CeMsiH cocCTaBuia
2,32 n 2,24 T/ra. OnTuManbHasa rycroTa CTOSHUSA pacTeHUn WuMeeTt
0cobeHHO 60sblLIOEe 3HAaYeHUe, TaK KaK OHA CUJIbHO BNIUSAET Ha KPYMHOCTb,
BblpaBHEHHOCTb CEMSIH N YpOXaWHble CBOWCTBaA. Ha 3aryueHHbIX nocesax
BO3pacTaeT KOHKYypeHUuuss pacTeHUM 3a noTtpebneHue Bnarn u3 MouyBbl,
3/IEMEHTOB NMUTAaHNA U POTOCUHTETUYECKN aKTUBHYO paauaumio. YBenndeHume
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FYCTOTbl CTOSIHUA MPUBOAUT K CHUXEHUIO YMNCa N pa3MepoB reHepaTUBHbIX
OpraHoB Ha pacTeHuU, N NPOAYKTUBHOCTb pe3KOo nagaeT.

B peakmnx nocesax ropuyuubl popMupytoTca 6onee MOLLHblE, XOPOLUO
06/IMCTBEHHbIE N CUTBHO BETBSLMECH pacTeHus ¢ 60/blIMM KOJIMYECTBOM
CTPYYKOB U CeMSAH B HUX. HO nHameuayanbHasi NpoayKTUBHOCTb pacTeHUM
npuv HOopMe 1,5 MTH BCXOXMX CEMSIH HA reKTap He KOMMNEHCUPYeT Ype3MEpPHYIO
N3PEXEHHOCTb NOCEBOB U MPUBOAUT K CHUXEHUIO YPOXKANHOCTM NPU NOCEBE
c mexaypsaabsimm 151 30 cm go 2,29 1/ram 2,11 T/ra COOTBETCTBEHHO.

15 cm

#2020r.
=2021r.

Y CpegHAan

30 cm

(el llds

o 0,5 1 1,5 2 2,5 3

1/ra: 2020 rogq A - 0,038, B - 0,044, AB - 0,074,
2021 rogn A -0,018, B - 0,029, AB - 0,048.
PUCYHOK 2 - YpoXanHOCTb ropumnubl 6enon, 1/ra

HCP

05/

HauBbIiCclwyo ypoxanHoCTb cemsaH 1,41 v 1,49 T1/ra B 2021 roay
obecrneynnun Te e HOpMbI BbiCEBA Ha psA0OBOM nocese, 4to n B 2020 roay.
NanbHenwee eé ysenunyeHune o 3,0 MAH WT./ra NpuUBeno He TOJIbKO K
nepepacxony CeMsIH, HO K CHUXEHUIO ypoxanHocTtn ao 1,34 1/ra.

BbiBOAbI

ONns nonyyeHus BbICOKMX YypoXaeB ropyuvubl 6enon B siecoctenwu
CpegHero oBoMXbs BaXxXHO obecrneynTb MOSIHOUEHHOE WMHAMBMAYaSIbHOE
pasBuTMe pacteHun wn cdopMupoBaTb CcTebnecrtom, onNTUManbHbIK MO
CTPYKTYype. N3MeHeHMe naoLwaam NnMTaHnga pacTeHnn NyTeM peryampoBaHus
HOPMbI BblCEBA M cnocoba nocesa rno3BoSINII0 ONpeaennTb NydLllnii BapuaHT,
KoTopbln obecrneynBaeT 60nee 6naronpuaTHble YCI10BUA ANg GopMUpoOBaHUA
BbICOKOMPOAYKTUBHbIX arpoueHo30B. B cpegHeM 3a gBa roga Hanbonbliad
YypOXXanmHOCTb ropunubl — 1,93-2,04 T/ra Ha psaoBOM noceBe — MNoJsiy4yeHa
npu HopMmax BbiceBa 2,0 n 2,5 MNH BCXOXWUX CeMAH. YMEHbLUEeHWe WUnun
yBe/iIM4YeHne HOpPMbl BbiCEBA, @ TaKXe M3MEHEHWe LWWUNPUHbI MeXAypaaun
0o 30 cM nNpmMBOAUT K CYLLECTBEHHOMY CHMXEHUIO YPOXAaNHOCTU ceMdaH (40
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1,81 1 1,88 1/ra).
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Abstract

The experimental work has been carried out in 2020-2021 under
sufficient (HTI-1.30) and insufficient (HTI - 0.87) moisture conditions, re-
spectively to the years of research, on the meadow-chernozem soil of the
collection plot in the FSBEI HE Penza State Agrarian University. Lucia va-
riety has been sown at the seeding rate from 1.5 to 3.0 million pcs/ha of
germinating seeds with 0.5 million interval in rows and in skip-rows. An
increase in the seeding rate from 1.5 to 3.0 million pcs/ha has not had a
significant effect on the volume of seedlings, which, on average, has been
81.0...82.0% in row sowing and 72.0...73.0% in a thirty-centimeter-inter-
row sowing over the two years of research. The highest yield of mustard
1.93...2.04 t/ha was obtained at seeding rates of 2.0 and 2.5 million ger-
minating seeds in row sowing. A decrease or increase in the sowing rate,
as well as a change in row spacing up to 30 cm, results in a significant de-
crease in seed yield (up to 1.81 and 1.88 t/ha).
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AHHOTaAUuMA

B cTtatbe npuBeaeHbl pe3ynbTaTbl TPEXJSIETHUX WUCCNenOoBaHUM MO
BUSAHNIO NPUEMOB YOOPKUM /IbHA MAC/IMYHOIO Ha YPOXaWHOCTb ceMsiH, cbop
M KayeCTBeHHble nokasaTtenum macna. OnbIT 3anoxeH no metoauke bB.A.
JlocnexoBa Ha AepHOBO-CNabonoa30/IUCTON TAXENOCYrNIMHUCTON MOYBE,
COoNyTCTBYOLWMeHabnogeHnannccneaoBaHUa NpoBeaeHbl NoodbLWwenpuHATbIM
metoankam u NOCTaM. N3yuyeHbl NpmémMbl YOOPKU IbHA MAacINMYHOro copTa
Ypanbckun B CpegHeM [peaypanbe. [Jecukauuio npoBoAnAN NpernapaTom
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KOHTAKTHOro geuncresumst PernoH-2inp, BP. o pe3ynbTatamM mccnenosBaHus
YCTAQHOBJIEHO, YTO NpMEMbI YOOPKM OKa3bIiBAlOT B/IMSHME Ha YPOXXAMHOCTb
CeMsH SibHa Macnun4yHoro. MNpun gecukaumm nocesa B nepunog ot 50 ao 100%
bypbIx KOpoboyek c nocneaytowen ogHodasHon ybopkon n ogHodaszHoOM
ybopke B 100% 6ypbix kopobouek 6e3 gecmkaumm ypoXXamHoCTb COCTaBuNa
1,35-1,51 1/ra v cbop xupa - 609-677 kr/ra. bBUoxmmMmyeckmimm cocrtaB
CeMSH M Macsa He 3aBUCUT OT NpuémMos YH6OpKHU.

B nuwweBon uTEXHNYECKON OTPACNAX MPOMbILWAEHHOCTU IEH MAC/IUYHbIN
CUYMTAETCHA 3HAUYMMOM CEebCKOXO3ANCTBEHHOM KyNbTypoun. Ha ceroaHsWHNn
AEeHb CeMeHa JibHa Mac/IMYHOIro akTUBHO NPUMEHSAIOT B Ka4yecTBe Cbipbs AN
Npoun3BoAcTBa 6bICTPOBbICLIXatoLWero Mmacna, @yHKUMOHANbHOW MULLLEBON U
kKopmoBou aobasku [1]. JIbHAHOE Macno 3aHUMaEeT OAHO U3 BeayLnxX MecT
no obbeMy Npon3BOACTBaA B MUPE U LEHUTCH KaK TEXHMYECKOe Macno Ang
TEXHUYECKNX uenen. 3a CYET BbICOKOro MOAHOro 4ucna Macno obnagaer
XOpolwen BbICbIXaloWen cnocobHOCTb, 4YTO obecneymBaeT ero LMpokoe
NPUMEHeHMEe BO MHOMMX OTPacnsax NpOMbILLNEHHOCTH [2].

Bce 6onblee 3HauveHue yaenstoT NUWEBOMY JIbHAHOMY Macny. 2TO
obycnoBneHo ero neyebHbIMM U gneTudyeckumm ceoncrteamu [3]. Boicokas
bunonornyeckas ULEHHOCTb JIbHAHOrO Macsia B 3HA4YUTEbHOW CTeneHu
onpenenserca sutammHamm F, A, E, K, nonnMHeHacbIWEHHbIMU XUPHbIMU
KMCNOTaMM N HACbIWEHHbIMU XUPHbIMU KNUcnotaMu [4]. Mo AaHHbIM pa3HbIX
MCTOYHMKOB MaccoBasl A0/1 XWpa B CEMeHax COPTOB JibHA MAacC/IMYHOIO
Bapbupyetcs oT 40 no 55% [5-8], cooepxaHue knetyatkn — 28%, 6en-
ka — 0o 30%, yrneesogos — 6% un 4% 3o0nbl. [2, 9-12]. CemeHa 6oraTbl
TaKMMM NONEe3HbIMM BewecTBaMM KaK OpraHm4yeckme BelecTBa, Makpo- u
MUKPO3EeMEHTbI, 6enikn, XnpHble KUcnoTbl, adupbl [13].

XXMPHO-KMUCNOTHLIN COCTaB MMeeT BaXKHOe 3HayeHune ANS NoayyveHus
KayecTtBeHHOro macna [14]. OCHOBHbIE XWUPHble KUCNOTbl JIbHSIHOIO Macna:
HeHacblWweHHble — onenHoBada (18:1), nuHonesasa (18:2) u NMHONeHoOBas
(18:3) n HacblweHHbIe — nanbMmnTHOBaA (16:0), cteapuHoBas (18:0) [15].

XapaKTepHOM OTAMNYUTENIbHON OCOBEHHOCTbID JIbHAHOrMO  Macna
SABMSETCA ONTUMasibHOE ANSA YCBOEHMS KOAMYEeCTBO MOJSIMHEHAChIWEHHOW
anb@annHONEHOBOM  KUCNOTbl M  Haubonee HU3Koe coaepKaHue
HexenaTenbHbIX An9 noTpebneHnss HacbIWEHHbIX XWUPHbIX  KUCNOT
[12]. JlnHONeHOBass KUCNOTa y4yacTBYeT B pocTe W pas3BUTUM MO3ra.
MoNIMHEHACHIWEHHbIE >XUPHblEe KWUCNOTbl BAMAKOT Ha paboTy cepaeudyHo-
COCYAUCTON WU HEPBHOM CUCTEMbI U YUYYBCTBYIOT B perynaumm obMeHHbIX
npoueccos B KneTkax [16].

MHEHUS Yy4YeHbIX OTHOCUTENbHO BAUAHUSA nNpMEMOB YOOpPKM Ha
cogep)XaHue Macra B CeMeHax JibHa M ero KayecTBO HeOoAHO3Ha4Hbl.
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Nccneposatenn PasaHckoro ATY oTMevaloT, 4TO coAep)XaHue Macsia B
ceMeHax MoBbIWAETCA N0 Mepe MUX COo3peBaHust A0 MNOJSIHOW cnenoctun. B
nepuoa Hayana obpasoBaHUs CeEMSH cogepXXaHue Mmacna coctasnsieTt 8,1%
M K MOAHOW cnenocTtu aocturaet 43,2%. B Macne, noNly4eHHOM U3 CEMSH, He
AOCTUTWMX MOSTHOW CNesiocTn, npeobnanatoT o1enHOoOBas U HexenaTtesbHble
HacbllWeEHHbIE KUCOTbl, No3aHee obpa3yloTcs NMHONEHOBAs U NIMHOeBas
kucnotbl [17]. OgHako nccnegoBaHus, BbINOSIHEHHbIE B YpanbckoM HUNCX
CBUAETENbCTBYIOT, UTO CPOK YOOPKM HE OKa3bIBAET B/IMSAHUS HA CoOAep KaHMe
XMpa B ceMeHax nbHa [18].

Ha kayecTBeHHble NoKasaTenm CeMsH 1 Macna B/MSET HE TOJIbKO CPOK
ybopKK, HO N CPOK NpoBedeHns aecukaumn. [lecnkaumss B paHHue dasbl
CO3peBaHUsA MOXET OTpUUaTENbHO BAUSATbL HA CPOK rOAHOCTU MOSTYYEHHOrO
mMacna [19]. Paa wuccneposaTtenen yTBepXAakT, UTO npeaBapuTesbHas
Aecnkaums noceBa crnocobCcTByeT yBeIMUYEHUIO COAEPXKAHMS XKMPaA B CEMEHAX.
NccneposaTtenu Mxxesckon TCXAB. H. Nopeesan E. B. KopenaHoBa oTMevatloT
TEHAEHUMIO YBeNn4YeHuns coaepxaHus xumpa Ha 1,8-2,5% npun gecmkauymm
B PaHHIOW XENTYIO M XENTyt cnenoctb [20]. B ycnosuax CeBepHOro
KazaxcTtaHa nyJdwune nokasaTtesnun rno Mac/IMYHOCTU CEMSIH OTMeYeHbl TakxXxe
Ha BapuaHTax C npeaBapuTenbHON aecukaumen — 43,3-44,1% [21].

B CpegHem lNpeaypanbe BamMsHmne npnemoB ybOopkM Ha nokasaTtesnm Ka-
yecTBa NPoOAYKUUU NIbHA MAC/IMYHOIO eAMHUYHbI N TPebyoT YTOUHEHUNA.

Llenb wuccnenoBaHUss - BbIIBUTb BAUSIHME NPUEMOB YOOpPKWM Ha
YPOXaMHOCTb CEMSH, BbIXOA4 Macsa M KadyeCTBEHHbIe MoKa3aTesin CEMSIH U
NbHAHOro Macna.

3a4adn nccnenoBaHus:

1) onpeaennTb YpOXaWHOCTb CeMSIH B 3aBUCUMOCTM OT MPUEMOB
ybopku;

2) BbIIBUTb ONTUManbHbIM nMpuém ybopkn ana Hambonbwero cbopa
Macna;

3) onpenenntb BUOXMMNYECKNIN COCTaB CEMSIH U JIbHSIHOIO Macna.

MeToamnKa nccnenoBaHumn

MonesononbIT3aknaabiBanne2019-2021rr. Haba3e y4yebHO-Hay4YHOro
onbITHOro nons NMepmckoro MATY. O6beKT nccnenoBaHus — copT YpanbCKUNA.
Cxema onbiTa: 1 - ¢ gecnkaumen, 50% 6ypbix kKopobouek B nocese; 2 — C
aAecunkaumen, 75% 6ypbix Kopobouek B nocese; 3 — ¢ gecukaumen, 100%
6ypbix KOpoboyek B nocese (KOHTpPOsb); 4 — yepe3 3 cyTok nocsie 100%,
C noecukaumen; 5 — yepes 6 cytok nocne 100%, ¢ gecukaumen; 6 — yepes
9 cyTtok nocne 100%, c pgecukaumen; 7 — 6e3 gecukaumm, 100% 6ypbix
Kopobouek B nocese, (KOHTposb); 8 - 6e3 gecmkauuu, 4yepes 3 CYTOK
nocne 100%; 9 - 6e3 gecnkaumm, yepes 6 cytok nocne 100%; 10 - 6e3
Aecukauunu, yepes 9 cytok nocne 100%.
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PasMeuleHMe BapuMaHTOB B OMNblTeé CUCTEMATUYECKOEe MeToAOM
paclenneHHbIX AensiHoK. NMNoBTOPHOCTb B OnbiTe YeTblpexkpaTHasa. Obwas
naowaab AenaHkn — 49 M2 (WMpUHa AeNsHKU — 2 M, AfiMHa — 27,2 M). YueTHas
nnowaab aensHkun — 40 M2, 3akfaaky onbiTa NpoBOAUIN B COOTBETCTBUN C
MeTOAMKOW NONeBOro onbita [22], conyTCcTBYlOWME HabnwaeHns n uccne-
AO0BaHNS npoBeaeHbl nNo obwenpuHAaTbiM MeToankam u NOCTam.

OnbIT 3aknagbiBann Ha Haumbonee pacnpocTtpaHeHHon B CpegHem
Npenypanbe AepHOBO-C1abonoa30/NCTON  TSAXENOCYrIMHUCTOM  MNo4Be,
XapaKTepu3yrwenca HU3KMM CcodepXaHMEM rymyca B MaxOTHOM cfoe -
1,7-2,6%. O6bMeHHas kncnotHocTtb B 2019 r. coctasuna 6,2 — HeUTpanbHas,
B 2020-2021 rr. - 5,2 - cnabokucnas. CyMmma norfoweHHbIX OCHOBaAHUI
noBbllWEHHas U Bbicokas — 19,03-23,7 Mr*skBe./100 r. M'maponuntuyeckas
KMCNOTHOCTb — 0,64-2,18 mMr*sks./100 r. HacbIWEeHHOCTb NMOYBbI OCHOBA-
HUAMU cocTaBnseTr 92-97%.

[lecnkaumio NpoBoAUNN NpenapaTtoM KOHTAKTHOro Aencteusa PernoH-
onp, BP B no3e 2 n/ra. Anga gecMkaunm nMcnonb3oBasn paHLUEBbINM ONPbICKU-
BaTenb. Y6OpKY npoBoaAunn ogHodasHbIM crnocoboMm, B BapuaHTax C npu-
MEHEeHMEeM ecunKaHTa — yepe3 5 CcyTok nocne gecmkauuu.

Buoxmmmuyeckmm aHanus ceMsaH JbHa MacUM4YyHOro onpenensnay no
BCEM BapuvaHTaM B TPEXKPATHOM NOBTOPHOCTU. CoaeprKaHMe CbIporo Xupa
no obesxmnpeHHoMy ocTtaTky B annapate Cokcneta — no NOCT 13496.15-
2016, cblpon 30nbl NYTEM 030/€HUS opraHmyeckmx BewecTts no — FOCT
32933-2014, conepxaHue colporo 6enka no metoay Keenbgans — no FOCT
13496.4-2019. XXMPHO-KMUCNOTHLIW COCTaB JibHAHOro Macna no - FOCT
30418-96 MeToa0OM razosoun xpomatorpadpumn. KucnotHoe umncno — no NOCT
31933-2012 TUTpUMETpUYECKMM METOAOM C NOTEHLUMOMETPUYECKON UHAN-
Kaumei. MogHoe uncno onpesensnn apbuTpaxHbiM MeTogoM no MOCT P
NCO 3961-2020.

Pe3ynbTaTbl UCCNeaoBaHMM U nX obcyxaeHune

Mo pe3ynbTaTtaM TPEXNETHUX WUCCNefOoBaHUM YPOXAMHOCTb JibHA
MaC/IMYHOr0 3aBUCUT OT CpOKa Aecukaunm n ogHodasHon ybopku. B cpegHem
3a roabl uccrnegoBaHmMimm oHa BapbupoBanacbk ot 1,09 go 1,51 1/ra (7absn. 1).
Haunbonbwasa ypoXXanHoCTb ceMsH bblfla OTMeYeHa Npu gecmkauumn B asax
50-100% 6ypbix kopobouek — 1,41-1,51 1/ra n B dpase 100% 6e3 gecunka-
umm - 1,35 1/ra.
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Tabnuua 1 - BamaHmne npnémoB YOOPKM Ha YPOXKANHOCTb CEMSH SIbHA MAaC/AMYHOrO,
T/ra, cpegHee 3a 2019-2021 rr.
Cpok pecMkauvMm m

oaHoda3sHoOM Yy60pku

YPpO>XanuHOCTb

Cc pecukauuen, 50%* 1,41
Cc pecukauuen, 75% 1,51
c aecmkaumnen, 100%, (k) 1,41
yepe3 3 cyTtok nocne 100%, ¢ |1,31
aAecmkauuven

yepe3 6 cyTok nocne 100%, ¢ (1,19
aAecmkauunen

yepe3 9 cytok nocne 100%, ¢ |1,09
aecukaumen

6e3 gecmkaumm 100%, (K) 1,35

6e3 pecukauum, yepes 3 cyTok |1,29
nocne 100%

6e3 gecmkauuu, yepes 6 cytok | 1,14
nocsie 100%

6e3 gecmkauuu, dyepes 9 cytok |1,11
nocne 100%

HCP . 0,15
* MpoueHT 6ypbiXx KOpobouek B Nocese.

TeHAEeHUMNST CHUXEHUSA YPOXXAMHOCTKM OTMeyeHa npu npoBeaeHUU
aAecmnkaumm vyepes 3 cyTtok nocne dasbl 100% Ha 0,1 1/ra n 6e3 gecnkauymm
Ha 0,06 T/ra. MNpwn nepectoe nocesa Ha 6 U 9 CYyTOK YPOXaAWMHOCTb CEMSH
CYLLEeCTBEHHO CHMXAaeTCHa — COOTBETCTBeHHO Ha 0,22-0,32 1/ran 0,21-0,24
T/ra (HCP,.=0,15 T/ra).

MaccoBasa A0N4 Xupa B CEMeHaX U3MeHsaeTcd B cpeaHem oT 43,2 Ao
45,7% (1abn. 2). Hanbonblwasa maccosas gonsxmpa44,7-45,5% otmevaeTcs
npun yb6opke B nepuoa 75-100% c npeaBapuTenbHOM AecMKauuen nocesa
n B ase 100% 6e3 gecmkaummnm - 45,7%. Yb6opka nocne dasbl 100% B
TeyeHne 9 CyTOK He CHMXAeT MaCCOBYIO A0J110 XUpa B CEMeHax.
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Tabnuua 2 - MaccoBas nonsa u cbop xnpa B 3aBUCMMOCTM OT NPMEMOB y6OpPKH,
cpenHee 3a 2019-2021 rr.

Cpok aecukaumm m ogHocdasHOM MaccoBas C6o0p xupa, kr/
y60pku aons xupa, % ra

c necukaumuen, 50%* 43,2 609

Cc aecunkauuen, 75% 44,7 677

c aecukauuven, 100%, (k) 45,5 640

yepes 3 cyTok nocne 100%, c pe- |43,8 575

cnkKauunem

yepes 6 cyTok nocne 100%, c pe- |44,8 534

cnkKauunem

yepes 9 cyTtok nocne 100%, c ne- |44,5 487

cuKauymen

6e3 gecmkaummn 100%, (k) 45,7 616

6e3 gecnkaummn, yepes 3 CcyTok no- |44,4 573

cne 100%

6e3 gecnkaumm, yepes 6 cyTtok no- (45,2 517

cne 100%

6e3 gecmkauunm, Yyepes 9 cyTtok no- (45,2 480

cne 100%

HCP . 1,5 61

* MpoueHT 6ypbix KOpoboyek B nocese.

C6op xupa B 661bLIEN CTENEHU 3aBUCUT OT YPOXANHOCTU CEMSH, YEM OT
MX MACNIMYHOCTW. BblisiBfieHa TecHada npsiMasi KoppensunoHHasi 3aBMCUMOCTb
cbopa xupa n ypoxanmHoctmn ceMsaH (r=0,9). MakcumanbHbIn cHOp Xupa -
609-677 kr/ra obecne4yunna ybopka c npeasapuTesibHOW AecuKaumnen nocesa
B dazax 50-100% un ybopka B 100% 6ypbIiX Kopobouek 6e3 aecnkayunu.

Coaep>kaHue Cblporo rnpoTtenmHa B ceMmeHax cocTtasnseT 23,4-24,3% v
He 3aBMUCUT OT NPMEMOB YHOOpKM.
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Tabnuua 3 - CoaepXxaHue CblIpon 30/1bl U CbIPpOro NpoTeEMHa B CeEMeHax B

3aBMCUMOCTM OT NpuémoB ybopkun, %, cpegHee 3a 2019-2021 rr.

Cpok pecukaumm m ogHocdha3zHOM "
PO A yuﬁopkwon ob ° Coipan 3ona nf:?)l'lr)::ﬂ

c Aecunkauuen, 50%* 4,3 24,1

Cc aecukauuen, 75% 4,1 23,6

c aecmnkauunen, 100%, (k) 4,2 23,9

yepes 3 cyTok nocne 100%, c 4,1 24,3
Aecmnkauuen

yepes 6 cyTok nocne 100%, c 4,3 23,7
aAecmkaumen

yepes 9 cyTtok nocne 100%, c 4,2 23,5
aAecmnmkauuen

6e3 gecmkaumnmn 100%, (k) 4,3 23,9

6e3 gecmkauuu, Yyepes 3 cyTok nocne |4,4 23,9

100%

6e3 gecnkaumm, yepes 6 cytok nocne |4,2 23,4

100%

6e3 gecmkauunu, yepes 9 cytok nocne 4,3 23,7

100%

HCP,. F.<F,. F.<F.

* MpoueHT 6ypbix KOpoboyek B nocese.

OnpeneneHHbIX 3aKOHOMEPHOCTEN coAePXKAHNA CbIPOM 30/1bl B CEMEHaX
NbHa MacC/IMYHOro B 3aBUCUMOCTM OT NpPUEMOB YOOpPKM He BbiBNEHO. B
CpefHeM 3a roabl UCCneaoBaHUN coAepXXaHWe Cblpon 30/1bl U3MEeHSeTCs OT
4,1 no 4,4% (rabsn. 3).
Buoxmmmuyeckmn coctae Macsia B 3aBUCUMMOCTU OT NMPMEMOB YHOPKMU
npeacrasneH B Tabsmye 4.
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Tabnuua 4 - BUOXMMUYECKNIA COCTaB Macsia B 3aBMCMMOCTM OT NPUEMOB YOOpKK, cpeaHee
3a 2020, 2021 rr.
Cpok pecukaumm n ogHodasHoM y60pku
6es 6es3 pec.,
ec. yepes 6
1(2?(;/0’ 1%00/;, cyTOIIcJ nocne
(k) 100%

HauvMmeHOBaHue C c paec.,

c nec.,

nokKka3sartensd aec., 759,
o,

50%*

(I:jOVIpVICTVIHOBaﬂ KUCNOTa, 0,05 0,06 0,04 0,04 0,04
(|:/|OaJ'IbMVITVIHOBaF| KUcnoTa, 516 5,15 516 514 513
ManbMUTO-NIENHOBAA

Kucnota, % 0,06 0,06 0,07 0,05 0,06
CreapuHoBasda kucnota, % | 4,20 4,20 4,20 4,20 4,30
OneuHoBas kucnota, % 16,90 | 17,10 17,00 17,00 17,00
JInHonesasa kucnota, % 14,50 | 14,60 14,60 14,50 14,50
{,}:‘”O”eHOBa’* Knenota, 1 58,00 | 57,10 | 58,00 | 58,00 58,10
ApaxuHoBasqa kucnota, % 0,10 0,10 0,10 0,10 0,10
(l)_/i)H,EI,OMHOBaFl KUcnoTa, 0,10 0,10 0,10 0,10 0,10
BereHoBas kucnota, % 0,10 0,10 0,10 0,10 0,10
JpykoBas kucnota, % 0,10 0,10 0,10 0,10 0,10
NoaHoe uncno, r/100 r 167 168 170 170 170

Xupa

KncnotHoe uncno, mMr

KOH/r 2,2 2,2 2,2 2,2 2,2

* MpoueHT 6ypbiX KOpobouek B Nocese.

MaccoBas 4015 HACbIWEHHbIX XUPHbIX KNCAOT B Macse He npeBbillaeT
10%. Copep)kaHne nanbMMUTUHOBOM KWUCNOTbl coctaBnsieT 5,13-5,16%,
cTeapuHoBon - 4,20-4,30%. Coaep>kaHue OCHOBHOM MOJSIMHEHACHIWEHHON
NMHONEHOBOW KUCNOTbl nameHsietcs ot 57,10 ao 58,10%. MaccoBas aons
0J1EMHOBOW M IMHOIEBON KUCNOT cocTaBmna 16,90-17,10% wun 14,50-14,60%
cooTBeTCcTBEHHO. OnpeaeneHHOM 3aKOHOMEPHOCTU BAUSIHUA TMPUEMOB
ybOpKM Ha XNUPHOKMUCMOTHbIA COCTaB Macsia He BbISIB/IEHO.

KncnotHoe 4mncno B 3aBMCUMOCTU OT NPUEMOB YOOPKU HE UBMEHSOCH U
coctaBuno 2,2 mr KOH/r. MogHoe uncno coctasuno 167-170 r/100 r Xupa.
K 6onee no3aHMUM cpokaM yYOOpKKM OTMeYeHa TeEHAEHUMNSA ero yBenyeHuns Ha
2-3 eaAnHNLBbI.

BbiBOAbI

B ycnosusax CpeaHero lNpeaypanbs Hanbonblias ypoxXamHoOCTb CEMSIH
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- 1,35-1,51 1/ra nonyyeHa npu npenBapuTeNbHOM AecuKaunum MNOCEBOB
NbHa MacnNM4yHoro copta Ypanbckun B pazax 50-100% 6ypbix Kopobouek
n npun ogHodasHon ybopke B 100% 6ypbix kopobouek 6e3 gecukauymn. MNpu
OoNTUManbHbIX NMpnémax ybopku cbop xumpa 6bln HanMboNbLWKNUM U COCTaBUN
- 609-677 kr/ra. Coagep>xaHue xupa B ceMeHax AoCTUraet HaumbosnbLwero
3HayeHus 44,7-45,7% B nepuog 75-100% 6ypbix Kopobouek B nocese U
B Aa/ibHENLIEM CYLLEeCTBEHHO He u3MeHsieTcs. CoaepxXaHue Cbipon 30/1bl U
CblpOro rMpoTenHa He 3aBUCUT OT U3y4daeMblx NpuémMoB ybopku. Maccosas
AO0NSA XUPHbIX KNCAOT U KNCSTOTHOE YMCNO NOJSTYYEHHOro Macsa He 3aBUCSAT
OT NprémoB yb6opku. MoaHOE UMCIO MMEeeT TEeHAEHUMIO K YBEIMYEHUIO K
daze 100% 6ypbix Kopoboyek B Nocese.
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Abstract

The article presents the results of the three-year research devoted to
the influence of oilseed flax harvesting techniques on seed yield, harvesting
and quality indicators of oil. The experiment has been launched according
to the methodology of Dospekhov B.A. on sod-weakly podzolic heavy
loamy soil, accompanying observations and studies have been carried out
according to universally accepted methods and State Standards (GOSTs).
The authors have studied the methods of harvesting oilseed flax of the
Ural’skiy variety in the Middle Urals. Desiccation has been performed with
Reglon-Air, BP contact drug. According to the study results, it has been
found that harvesting techniques have an impact on the yield of oilseed
flax seeds. During desiccation of sowing in the period from 50 to 100%
of brown pods, followed by single-phase harvesting and during single-
phase harvesting of 100% of brown pods without desiccation, the yield has
been 1.35-1.51 t/ha and fat collection has reached 609-677 kg/ha. The
biochemical composition of seeds and oil does not depend on harvesting
techniques.
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AHHOTaUuuA

B cTaTbe npeactaBneHbl pe3ynbTaTbl UCCNeA0BaHUN KadeCTBEHHbIX
nokasaTtenem ™Monoka (MaccoBas n[0MS8 Xupa, MaccoBas pons 6enka,
N copepXXaHue CoMaTUYeCcKUX KNeTok), OoTobpaHHOro Ha TeppuTopumn
Bonoroackon obnactn 3a 2019-2021 rr. 3a aT0T nepuos BpeMeHu b6bin
nposeneH aHanu3s 462433 npob. Mo pesynbTataM UcCCiefoBaHUS BbISB-
NeHbl BbICOKME KadeCTBEeHHble MnoKa3aTenm MOJIoKa 3a paccMaTpuBae-
MblA nepuopa, KoTtopble yaosnetsopstoT TpebosaHuaMm OCT. lNokasaTtenu
MOX n Mb B 2021 roay Bbille MO CpaBHEHUIO C NpeabliaywmMMn rogamu,
a coAepXXaHue COMaTUYeCKUX KJIeTOK COOTBETCTBYET BbiClUeMy COpTy. B
OCeHHuM cezoH MAX v MZ1b Bblle NO CpaBHEHMUIO C OCTaSIbHbIMK CE30HaMU
3a BCe paccMaTpuBaeMsble roaa.

Bonoroackasa obnactb TpaaMLMOHHO CYMTAETCA OAHUM U3 KOYEBbIX
npomnsBoauTeNen MOJIOYHOW mpoaykumm B Poccmu. [Jonroe BpeMs permvoH
HaxoaAuTCca cpeau nuaepos Mo MNpPou3BOACTBY Cblporo Mosoka [1].
Bonoroackas obnacte BXoguT B 4mncnio nepsBbix 30 permoHoB Poccum no
obbeMaM nNpoM3BOACTBA CEIbCKOXO3SMCTBEHHON MNPOAYKUUN, SBAsieTCS
OAHUM Wn3 nuaepoB no obbemMaM nMNpoM3BOACTBA MOJSIOKaA Hapsay C
KpacHogapckum kKpaeMm, JleHnHrpaackon n Knposckon obnacrtamm [2].

NcTopuueckn un TeppuTopuanbHo Bonoroackas obnactb uMeer
KOHKYPEHTHble npeuMmyllectBa B  MOJIOYHOM >XXMBOTHOBOACTBE MO
CpaBHeHUO C Apyrumum cybbektamm Poccuinckon ®degepaumun: Hanuuume
HeobXoaAMMbIX TPYAOBbIX W MaTepuanbHbIX pecypcoB, 61aronpuaTHbIX
NPUPOAHO-KIMMATUUYECKNX yCnoBusX, yAobHoe reorpaguyeckoe
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nonoxeHue, chHopMMpoOBaABLUMNCA UMUOXK 061acTU Kak Npou3BoAasiLEN
BbICOKOKA4eCTBEHHbIEe HaTypasibHble MOJIOYHble NpoAYyKTbl [3-6]. ObnacTtb
pacnosioXkeHa Ha ceBepe EBponenckon 4actm Poccum B nosice yMepeHHOo-
KOHTUHeHTanbHOro knaumata B 500 kM oT MockBbl. BM30CTb KPYMHbIX
NPOMBbIW/IEHHbLIX LEHTPOB, TPAHCMNOPTHbIX Marncrpanen, coeamHsLWKnX
LleHTpanbHyto Poccuio ¢ YpanoM mn Cubupblo, No3BONSET pa3BMBaTb
3(pPeKTUBHbIE Ae/0BbIE CBA3U C APYTMMU peruoHamm n 3apybexnoem [7].

Beaywen oTpacibio CenbCKoro Xxo3ducrtea Bosoroackom obnactu
ABNAETCA MOJIOYHOE >XMBOTHOBOACTBO, Ha KoTopoe npuxoamntcsa 70%
BCEN NpoAYKUMU CeNbCKOro xo3amncrea [8]. B Monoke coaepXuUTcsa CBblle
CTa UEeHHeWwWmnx KOMMOHeHTOB. B Hero BxogdAT Bce HeobxoauMble Ans
XU3HeOeATeNIbHOCTM OpraHm3Ma BelwecTBa: O6enikun, Xupbl, Yyrnesoibl,
MUHepasbHble CO/N, BUTaMUHbI. DTU KOMMOHEHTbI XOpoLo cbasniaHCUpOBaHblI,
bnarogaps 4emy sierko n NOJSIHOCTbIO yCBamBatoTcsd. Monoko caMo no cebe
— UEHHbIN WUCTOYHUK 60nblIOro Konmyectea 6GMONOrMYECKM aKTUBHbIX
coeanHeHunn [9-12].

B cenbCKOX035NCTBEHHbLIX OpraHusaumax Bonoroackom obnactm 3a
2021 roa 6bino npomsseneHo 558,0 Tbic. T Monoka, yto 6onblwe Ha 3,4
TbIC. T MO CpaBHEHUIO C Npeablaywmm rogoM. NMoronosbe kKopos B 2021 roay
coctaBuiio 163 Tboic. [13].

Mony4yeHne MoJsIoKa BbICOKOIO KayecTBa U yBennyeHme NnpoayKTUBHOCTH
XXMBOTHbIX B HacTosillee BpeMdA SABNSETCS OCHOBHOM 3agadven MOJSIOYHOro
ckoToBoactBa P® u Bonorogckom obnactm B 4acTHOCTWU. BblnonHeHue
3TUX 3aJa4y SBNSETCA HenpeMeHHbIM YycnoBueM 3¢ddeKTUBHOM paboThl
M rapaHToM >XKu3HecrnocobHocTn xo3dancrtea [14-19]. HeBo3MOXHO 6e3
3 PEKTUBHOIo KOHTPOJIS1 HaA KayeCcTBOM NPOM3BOAMMOIr0 MOJIOKa NOBbLICUTb
peHTabenbHOCTb MONOYHOro npomnssoactea [20].

Llenbto uccnenoBaHuni sBnsieTcsa NnposegeHns CpaBHUTENbHOMO aHann3a
KauyeCTBEHHbIX NoKa3aTesien KOpoBbero MoJsioka B X031MCTBax Bonoroackomn
obnactu c yyetoM ce3oHa roga 3a 2019-2021 rr.

3aja4yun nccnenoBaHus:

OnpenenuTb KadYeCcTBEHHbIE NMoKa3aTeNIn B KOPOBbLEM MOJIOKE.
CchopMupoBaTb UccnenoBaTenbCKyo 6a3sy AaHHbIX.

MpoBeCcTn CpaBHUTENbHbLIW aHANN3 NOJSIYYEHHbIX AAHHbIX.

MeToanka uccnenosaHus

B cooTBeTCTBMM C 3a4a4aMm nccnenoBaHuUm npuBeaeHa CpaBHUTETbHas
XapaKTepucTmkKa KadecTBeHHbIX nokasaTtenen w™onoka (MK, MAB,
KO/IMYEeCTBO COMaTUYeCKuX KneTtok) 3a 2019-2021 rr. B 3aBUCUMOCTU OT
ce3oHaroga. Otbop npob MonokanpoBOAUSIN B COOTBETCTBUM C EXXEMECHYHbIM
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rpauUKOM KOHTPOJIbHbIX AOEK KOPOB M TecTMpoBasaun Ha WMHE@pakpacHOM
cnekTpomeTpe <«Kombu-d®occ». K OCHOBHbIM rMpeuMmyllecTtBamM [AAHHOIO
aHasn3aTopa MOoJIoOKa OTHOCSAT BbICOKYI TOYHOCTb U3MepeHUus, nosiyyeHue
HECKOJIbKMX nokKasaTenen ogHoOBpeMeHHO. [lepen aHanM3oM uccrieayemblie
npobbl noagorpesanucb Ao Temnepatypbl 40-45°C, panee npomcxoauso
onpegeneHne 3afaHHbIX TrMokasaTtenen. Ha OCHOBaHMW MNOJIYYEHHbIX
pe3ynbtaTtoB Oblla chopMupoBaHa wuccnegoBaTenbckass 6as3a AaHHbIX,
obpaboTka nposoamnnack C NCNOJSIb30BaHMEM nNporpamMmMbl «Microsoft Excel».

B rTabsmye npuBeaeHbl KayecTBEHHble TMoKas3aTennm MoJsioka 3a
2019-2021 rr. B 3aBUCUMOCTM OT Ce30Ha roaa. ccnegosaHmnsa npoBoANNCH
no npobam MonokKa KOpOB B X031IMCTBax Bonoroackom obnactu. 3a 3TOT
nepuon BpeMeHu 6bi1 nposeaeH aHanms 142960 npob B 2019 roay, 164600
npo6 B 2020 roay n 154873 npob6 B 2021 roay. BeposaTHoCTb 6e30WMO04YHOI0
NnporHo3sa cocraensetr P=99%.

Tabnuua - CoaepxaHne MOX, MAB n kKonnyecTtBa COMATUYECKUX KIETOK B MOJIOKE
KOpOB B x03ahcTBax Bonoroackon obnactmn 3a 2019-2021 rr.

Ce30H ropna [llokasaTenu lon
2019 2020 2021

3UMHUN MOX, % 3,99 4,12 4,22
MAB, % 3,33 3,38 3,45
Konunuectso
conweou | ass
cm3

BeceHHUM MOX, % 3,97 4,09 4,12
MAB,% 3,26 3,34 3,38
Konnyecrtso
onmou | a0s
cm3

NeTHnn MIX, % 3,98 4,03 4,06
MAB,% 3,28 3,27 3,34
Konnuyectso
COMaTUYECKMX
KJ/1eTOK, TbiC./ 282 276 229
cm3

OceHHunn MOX, % 4,14 4,22 4,36
MAB,% 3,37 3,42 3,58
Konnuectso
COMaTUYECKMX
KNeTokK, TbiC./ 286 268 221
cm3

NcTouyHuK: aaHHble CZHUUMIITX.
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Mo pe3ynbTaTaM 3KCMepuMeHTaslbHbIX MCCNeaoBaHWUN YCTaHOBJ/IEHO,
4yTo B 2021 roay KayecCTBEeHHble NMoKa3aTesin B KOPOBbEM MOJIOKE Bbille Mo
CpaBHEHUIO C npeablaywmmm rogamn. B 2019 roay nokasatesnm MacCoBOM
A0 XUpa, MaccoBon A0 6enka HMxXe, a KoIM4eCTBO COMaTUYECKUX KITeTOK
Bblle no cpaBHeHuto ¢ 2020 u 2021 rogamun. Hambonbliee yBennyeHue
M)XK 3a paccmaTpuBaeMbl nepmoa NpUXoamuTcs Ha 3MMHE-0CEHHUN CEe30H.
MpupocT coctasun 0,23 % (3uMHUKN nepuoa) n 0,22 % (oceHHUN nepuoa)
B 2021 ropay no cpaBHeHuto ¢ 2019 rogom. MakcmManbHOE yBeSIMYeHUue
MaccoBon Aonn 6enka NpuxoanTcsa Ha oCeHHUK ce30H n coctaBnsaeTt 0,21 %
B 2021 roay no cpaBHeHuto ¢ 2019 rogowm.

CopepxaHue MOXX n MI1b B npobax MonoKa Bbllle B OCEHHUN Mepuos,
B TeYyeHue BCero aHaJIM3npyeMoro BpeMeHu. DTO CBA3aHO C U3MEHEHMEM
TUMa KOpMJIeHUS 1 cTagmn naktaumm. Hanbonbwee 3HavyeHmne MOX - 4,36
% - yctaHoBneHo B 2021 roay (oHo Bblwe Ha 0,22 % wn Ha 0,14 % cooT-
BETCTBEHHO O0CeHHUX nokasatenen 2019 n 2020 rogos). HanMeHbLIAsA XuUp-
HOMOJIOUYHOCTb NMPUXOANTCSA Ha BeCceHHe-neTHun nepmnog B 2019-2021 rr. un
coctasnsiet 3,97 %, 3,98 % (BeCEHHUN N NIETHUIN CE30Hbl COOTBETCTBEHHO
2019 roga), 4,03 (netHun ce3oH 2020 roaa), 4,06 % (netHun ce3oH 2021
roga). MpUYnMHOM 3TOro MOXEeT CIYXWUTb CHUXEHUE NOSTHOLEHHOCTN KOPMOB
N n3MeHeHnem obMeHa BeLLecTB B OpraHm3mMe KopoB BECHOW. J1IeTOM BblCOKas
TeMrnepaTtypa v OTHOCUTENIbHas B/IAXXHOCTb BO34yXa B MOMeELLeHUU NpuBoasaT
K yXyAWeHN0 obLlero COCTOSAHMSA XWMBOTHOMO, OTpuuaTenbHO BAUSAKOT Ha
ero nNpoAyKTMBHOCTb M COCTaB MoJioKa. PacnpocTpaHeHne 601e3HEeTBOPHbIX
bakTepun aBnAeTCs OAHOM W3 MNPUYMH MNOBbIWEHUs 3abosieBaeMoCcTu Yy
XWUBOTHbLIX U MPUBOAUT K CHUXEHUIO KayecTBa MoOJioKa. MaKCMMasbHbIN
nokasaTteno M1b B monoke 3,58 % B 2021 roay (oH Bbiwe Ha 0,21 % un Ha
0,16 % cooTBeTCTBEHHO OCeHHMX nokasaTesien 2019 n 2020 rogos). MUHK-
MafibHOEe 3Ha4yeHne MaccoBown aonun benka cocrtasnsieT 3,26 % B BECEHHUN
nepwog 2019 roaa, 3,27 % B netHun nepuod 2020 roga n 3,34 % B NeTHUM
nepuoa 2021 roaa.

CopepxaHune comaTtuyeckux knetok cornacHo FOCT P 52054-2003
«MO0/I0KO KOpOBbe Cbipoe. TexHn4Yeckme yCcrioBua» He OOJDKHO MpeBbiwaTth
250:103 B 1 cm?® ang Bbicwero copta. JonycTUMbIM YPOBEHb COMAaTUYECKUX
KneTok B Monoke o 750:10° B 1 cm3. KonmyectBo COMaTUYECKUX KI1eTOK
HaxoaAuTCsa B npeaenax HOpMbl BO BCEX pacCMaTPMBAEMbIX XO3SIMCTBAX 3a
BeCb aHanusmpyembin nepuoa. B 2021 roay coaepxaHme coOMaTUYECKUX
KJIETOK COOTBETCTBYET BbICLLEMY COPTY B TeyeHue Bcero roga. B aToT nepuoa
nokasaTtenu konebntoTcsa ot 221 ao 238 Tbic./cM3. CoaepxaHne comatunye-
cknx knetok B 2020 roay B 3MMHUIM CE30H COOTBETCTBYET BbICLUEMY COPTY
(243 TbIC./CM3), B OCTanbHOe BpeMs nokasatenun npubnmxeHbl K HEMY (OT
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268 po 277 TbIiCc./cM3). BMEHeHMne KOoNnyecTtBa COMaATUYECKUX KIIETOK B
3aBUCMMOCTM OT Ce30Ha roga He UMeeT SIBHOW TeHAEeHUUN.

BbiBOA

Mo pe3ynbTaTaM npoBeAeHHbIX WUCCNeAOBaHUN BbISBEHO, 4TO
no cogepxaHuto MK, MAB nokasatenu Bble B OCEHHUW nepuoa 3a
BeCb paccMmatpuBaemblt nepuog. Hambonbwee 3HaveHne MOX mn MAB
yctaHoBneHo B 2021 roay u coctaensieTt 4,36 n 3,58 % COOTBETCTBEHHO.
HavMeHbWwas >XWPHOMOJSIOYHOCTL WM  MUHUMAaNbHOe coaepXaHune 6enka
OTMEYEHO B BeCeHHe-/leTHUM nepuon. KonmnmyectBo coOMaTUYECKUX KIETOoK
HaxoAUTCHA B npenesiax HOPMbl BO BCEX pacCMaTpMBaEMbIX XO3MCTBaxX 3a
BeCb aHanusmpyembi nepuod. B 2021 roagy copgeprkaHume COMaTUYECKUX
KJIeTOK COOTBETCTBYET BbICLUEMY COPTY B T€4EHMe BCero roaa.
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Influence of Year Season on Quality Indicators of Cows’
Milk in Vologda Region for 2019-2021
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Abstract

The article presents the results of studies of the qualitative indicators
of milk (mass fraction of fat, mass fraction of protein, and content of somatic
cells) sampled in the territory of the Vologda Region for 2019-2021. During
this period of time 462,433 samples have been analyzed. According to the
results of the study, high quality indicators of milk for the period under
review have been revealed, which meet the requirements of GOST. Rates
of fat and protein mass fractions in 2021 are higher compared to previous
years, and the content of somatic cells corresponds to milk of the highest
grade. In the autumn season, the mass fractions of fat and protein are
higher than others in all the years under consideration.
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AHHOTaAUuuMA

NMpoBeneHbl UccnenoBaHns B YC/10BUSAX NPOU3BOACTBEHHOIO OMbITa No
N3YYEHMIO MOJSIOYHOW NPOAYKTUBHOCTM KPYMHOro poraTtoro CKoTa B 3aBUCU-
MOCTW OT MeToAda pa3BefeHus B ycnoeusax OMckom obnactu. YCTaHOBNEHO,
4YTO NOMECK NepBOro NOKOsEHUS, MOYYEHHbIE NPU MEXMOPOAHOM CKpeLn-
BaHUN TOJILLUTUHN3NUPOBAHHBIX YEPHO-MNEeCTPbIX KOPOB C bblkaMu axepcemn-
CKOW NopoAabl, NpeBOCXOAAT YEePHO-NEeCTPbIX CBEPCTHUL, MO MAcCoOBOU foie
MOJI0O4HOro xupa Ha 0,75 %, no maccoBon nosie MoNoYHOro 6enka — Ha
1,04 % 3a nepsble 100 gHen nakTaumm. MakcMManbHble 3HAYEHUA BbIX0oAa
MOJIOYHOIro Xupa n besika oTMeYeHbl Yy NONYKPOBHbIX KOPOB MO AXepceun-
CKOM nopoae, NpMyeM AaHHble nokasatenu B bonblien cteneHn obycnosne-
Hbl XXUPHOCTbIO N 6€/IKOBOMOJIOYHOCTbLIO, YEM YPOBHEM YA04.

BBeneHune

Hanbonee 3HaunMMon OTpac/bi XUBOTHOBOACTBA, obecneumBatoLlei
HaceneHue CTpaHbl MPOAYKTaMU NUTaHMUS NepBon HeO6XO0AMMOCTU, SABNASIET-
Ccs1 MosIo4HOe ckoToBoAcTBO. CoBpeMeHHOEe XMBOTHOBOACTBO AOJIKHO MpPO-
M3BOAUTb MPOAYKUMUIO BbICOKOIrO KayecTBa M B 06beMax B COOTBETCTBUU C
notpebHocTtamMu obuwectea [1, 5, 12, 14, 20]. AKTyanbHOMN 3a4a4en B CO-
BPEMEHHbIX 3KOHOMUYECKUX ycnoBusax Poccumn asnaetTcs pas3Butue otede-
cTBeHHOW 6a3bl A5 Npou3BoACTBa COOCTBEHHbIX MPOAYKTOB MUTAHUS Bbl-
COKOro kayectsa. MonoyHasi NpoAyKTUBHOCTb KOPOB 3aBUCUT OT NOPOAHOWM
npuHaanexHoctn [8, 9]. Ha npoTsaXXeHUn ANUTENbHOro BPpeEMEeHU oTede-
CTBEHHOE MOroJyIoBbe KPYMNHOro poratoro CKoTa yny4wanocb reHodpoHA0M
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FOJILUTMHCKOM MOpoAbl, KOoTopasa sBnsieTcsa nnaepom rno obmsibHOMOIOYHO-
ctn [3, 6, 10, 16, 18]. Yny4dweHne Ka4yeCTBEHHbIX XapaKTepUCTUK MOSI0OKa
NpoOBOANIOCH B OCHOBHOM 3a CYET COBEpPLUEHCTBOBAHUSA KOPM/IEHMS KOPOB.
MexnopoaHoe CKpelimMBaHMe MOI0YHOIMo CKoTa aBnsieTcs 6bICTPpbIM CMNOCO-
6oM coBepLleHCTBOBaHMUS NMOTOMCTBA, KOTopoe byaeT coyeTaTb B cebe He-
obxoanMble NpuU3HaKuM poauTenbCkux nopog [2, 11, 13, 15]. Kpome TOro
NPOAYKTUBHOCTb MOTOMCTBA MEPBOro rnokoseHns 6yaet OoCHOBbIBATbCHA Ha
addekTe reteposunca [4, 7, 17, 19].

TaknuMm obpasom, pa3paboTka anbTepHATUBHbLIX METOAO0B MO yaydlle-
HUIO Ka4YeCTBEHHbIX XapaKTepMUCTUK MOJIOKA SIBSIAETCS aKTyasibHbIM Hanpas-
NeHuneM cenieKUMoHHOM paboThl.

NccnepoBaHmsa NO NMPUMEHEHUIO MEXMNOPOAHOro CKpewmBaHUa B MO-
TOYHOM CKOTOBOACTBE MPOBOAMINCL MHOMMMU UccnegosaTensMu. bataHoB
C.A. v CrapoctuHa O.C. (2020) onbITHbIM NMyTEM YCTAHOBUN, YTO MeXMo-
poAHOe CKpelwmBaHne KpYnHOro poratoro ckota cnocobHo 6bICTpoO co3aaTthb
HOBYI MeHeTU4YeCKYyl M3MEHYMBOCTb AN BbISIBIeHUSA pe3epBOB yBesnye-
HMS NPOAYKTUBHOCTU KOpoOB. oH4yapeHko W.B. n BuHHuuyk AO.T. (2014)
CUMTAIOT, UTO MCNONIb30BaHUE AXepCeMCKoM nopoabl HeEM36EXHO npu co-
BEPLEHCTBOBaHMM NONYASAUMM FONWTUHCKOINO CKOTa 4SS MOBbIWEHNS Ka-
YeCTBEHHbIX XapaKTepPUCTUK MOJSIOKA, B TOM YMC/E N ero CbIpOnpuroaHocCTb.

3HauYMMOCTb AAHHOIMo UCCNneaoBaHUS 3aK/4yaeTcs B TOM, 4TO Brep-
Bble B OMCcKOWM 06s1acTu npoBeAeHbl SKCNepmMeHTasibHble NCCnesoBaHns no
3P PEKTUBHOCTU MEXMOPOAHON0 CKpEeLMBaAHMS FOMWTUHU3UPOBAHHbIX KO-
pPOB YEpHO-MEeCcTpon Nopoabl C AXEPCENCKON MOopoAON KPpYMHOro poratoro
CKoOTa.

Llenbto A4aHHOroO uccriefoBaHUs SBASANOCb M3ydyeHune 3hHeKTUBHOCTMU
MEeXMOPOAHOIro CKpeLMBaHMS MOJSIOYHbLIX NOpPo4 KPYMHOro poraTtoro cKoTa
Ha OCHOBe NPOAYKTUBHbIX Ka4yecTB KOpoB B ycnoBusax OMmckon obnactu. B
COOTBETCTBMW B MOCTAB/EHHOMN LeNblo UCccneaoBaHuin 6oy pelueHbl cne-
ayoouwime 3a8a4un:

- OLLeHUTb 0BUIBHOMOJTIOYHOCTb KOPOB Pa3/IMYHOIrO NMPOUCXOXAEHUS;

- NpoaHaNn3npoBaTb U3MEHEHNE CcoaepXKaHUSA Xnpa n b6esika B MOJIOKe
KOpOB B 3aBMCMMOCTW OT reHoTMna;

- CMOAEeNMpoBaThb NPOrHO3 MOIOYHOW NPOAYKTUBHOCTM ONbITHbLIX FPYMn
MO OCHOBHbIM CeNEeKLMOHHbIM NOKa3aTeNsM.

MaTtepuasn n MeToabl NCC/IE40BAHMS

O6beKkTOM nccnenoBaHUn ABASANINCL KOpPOBbI nepsoro otena (n = 100
ros.). NpynnupoBKa >XWBOTHbIX NpoBOAMAACL C Y4eTOM MeToha passene-
HUS, NPUMEHSBLUErocs Npu Noay4YeHum XMBOTHbIX.

B rpynny 1 Bxoanno 50 rosioB ronWTUHU3NPOBAHHbBIX KOPOB YEpHO-
necTpon NpoAbl MepBoro oTena, KPOBHOCTb KOTOPbIX cocTaBndana 6onee 75
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% no ronwTuUHCKOM nopoae. Npynna 2 coctosina m3 50 noMecHbIX ronos,
MOYYEHHbIX OT BbICOKOKPOBHbIX TONWTUHU3UPOBAHHbBIX YEpPHO-MEeCTpPbIX
KOpPOB, OCEMEHEHHbIX AXXepCencKnMn bbikammn. OTenbl BCEX OMbITHbIX XW-
BOTHbIX npoxoaunu B nepuog ¢ 01.11.2021 no 01.02.2022 r. Ha pucyHke
1 npeacTaBfieHa cxeMa nccneaoBaHUmn.

[ O6vekm uccnedoeanuli: Koposbi nepBoro otes1a (n=100) ]

I
4[ Memod pazeedeHus ]7

Ilors10THTEIbHOE CKPeIIHBAHHE
¢ JepHo-mecTpasi MOpoaa
JromuTHHCKAs mopoaa

BBoaHOe CKpelIHBaHHE

¢ rOJIMTHHA3HPOBAHHbIE KOPOBBI
JepHO-NeCTPOH MOPOabI
J mkepceiickas mopoaa

Ipynnal: KOpPOBLINEPBOIo OTeIA Ipynna2: KopoBeINepBOro oTe/1a
(n=50); KPOBHOCTH 110 rO I THHAM (n=50); KPOBHOCTE IO ’KePCceHCKOH

do1ee 75 %

nopoae 50 %
|
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1
-
-~ 1
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-¥noii 3a nepsbie 100 1HelH JaKTAIHH,
KOpPO6 3a nepeyo NaKmayuio:

KT
o -BBIX01 MOJIOYHOI0 KHPA, KT
- MaccoBasi 1011 MOJI0YHOI0 *KHpa, %o
- BeIxoa MoJ104HOTO 0€JIKA, KT

- MaccoBag 10,151 MOJIOHOT0 OeJ1Ka, %o

Monounasn npooyxkmueHocnis: .
IIpocro3 monounoii npooyKmueHocmu

PucyHok 1 - Cxema nccnegosaHum

Mono4yHast NpoAYKTUBHOCTb XWBOTHbIX OMbITHbLIX FPYMMn oueHuBanachb
3a nepsble 100 gHen nakTauuu, y4nTbiBaaAMCb NoKasaTenun: cpeaHecyTou-
HbI YOOW, KI; CpeaHsisi MaccoBas 4019 MOIOYHOI0 Xupa, %; cpeaHsas mac-
coBas nons mMosioyHoro 6enka, % 3a 30, 60 n 100 gHen.

OXxunpaembln yaOn KOpPOB 3a NepBylo NakTauuto bbla paccymTaH Ha oc-
HOBE NMOCTPOEHUSA NMPOrHo3a B NporpamMMme ynpasrsieHus ctagom Dairy Comp
305 v popmMmyne:

Yaoon 3a nakrtaumio = BbICWIWA CYTOYHbIM yaon, kr * 200 (1)

>KMBOTHblE coepXXanncb B OAMHAKOBbLIX YC/IOBUSAX OAHOrM0O rnpeanpu-
ATUS, Haxoasiwerocs Ha tore OMckon obnactun. IcxogHble AaHHble O Npo-
AYKTUBHbIX KayecTBax muccnegyemMbiX rpynn 6bian B3sTbl U3 OTYETOB MNpoO-
rpaMMHOro obecneveHus no ynpasneHnto ctagom Dairy Comp 305.
Pe3ynbTatbl ncciegoBaHus
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MeXxnopoaHoe CKpelunBaHne — 3To MeTO/ pa3BedeHunsl, NpUMeHsIeMbIN
ANs1 COBEPLUEHCTBOBAHUS MMEIOLLLErOCS NOros1I0Bbs XXMBOTHbIX 3@ CYET FreHo-
doHaa ynydwatouwen nopoabl N0 BbIbpaHHOMY CeNneKUMOHHOMY MNpU3HaKy
[8, 9]. CxeMa MeXnopoAHOro CKpewmnBaHuns npeactaByeHa Ha pUCcyHKe 2.

KpoenocTe Nno grepoedckoi
\ nopoge 50 %
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VYemoBHBIE 0003HAUSHHEA:

Bhikn- NPpOHEEMINTETH NDJANITH HCKOI NOPNIEL

rﬂ.‘lI'.I[T!II]][]][POBHI]][LIE HOpOBE] '-IEPEIO—I'IEETPDH nopoakl

BRIKN-NPOMIBOIHTETH HEepeeiickoil mopoas

E1O[©]

PucyHok 2 - CxeMa MexnopoaHOoro ckpewmBaHUsa KpynHOro poratoro ckora

HaunHas ¢ 70-x rogoB npowsioro crosietmsa B npeanpusatnax OMcKom
obnactu, B TOM 4yncne n B UCCrefyeMoM, aKTUBHO MCMNOJb30BasNCb Obl-
KM-MNPOM3BOAUTENN TFOJILUTUHCKOMN nopoabl. MONWTUHbI 3aKpennasanncb 3a
MaTOYHbIM MOr0JIOBbEM YepHO-NecTpon nopoabl. K HacTosweMmy BpeMeHu
nonynsumss MoOJ0OYHOro CKOTa YepHO-NecTpon nopoabl CUbHO oborauieHa
reHooHAOM roaWTUHOB, UMes KpoBHOCTbL 6onee 87,5 %. B nccnegyemom
NpeanpuaTUn, COrnacHO CXeMe MeXNnopoaHOro CKpelmBaHus, AaHHOE Bbl-
COKOKPOBHOE MO roIlUTUHAaM MorosioBbe KOPOB OCEMEHSIOT ceMeHeM bbIKOB
AXKepcenckom nopoabl, nonydas ynyudlweHHbIM MONOAHSK C KpOBHOCTbLIO 50
% no goxepcesam.

Bblbop npoussogmnTenen OXepcemckom nopoabl B KayecTBe ynaydlla-
Tesie MaTo4YHOro rnorosioBbs 060CHOBLIBANCA 6MONOrMYHECKUMN OCOBEHHO-
CTSMW MOpoAbl AXXepcn. HecMoTps Ha TO, 4TO A)Xepcenckas nopoga CKoTa
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BblBeAEeHa U B OCHOBHOM pa3BOAUTCHA B TEMNJIOM KNMMaTe, B YC/IOBUSAX pe3-
KOKOHTMHEHTaNnbHOro knmmata Omckom obnactm gaHHas nopoaa XOopoLlo
aKKIMMaTm3npoBanacb U aganTmpoBanace.

OueHKa MOJIOYHOM MPOAYKTUBHOCTU KOPOB MPOBOAMTCS Ha NpoOTsXKe-
HUN BCEN NaKTaUMOHHOWN AeATeNbHOCTU XUBOTHbIX. B Tabsimye 1 npencras-
NeHbl 3HAYEeHNS cpeaHecyTo4YHOoro yaos 3a nepeble 100 gHen nakrauuu.

Tabnuua 1 - CpegHeCcyTO4YHbIN yaol KOpoB 3a nepsble 100 aoHer nepBOn NakTauum, Kr

AeHb nakTayuu Npynna 1 Npynna 2
30 25,64 £ 5,2 22,13 £ 4,6
60 26,66 £ 4,7 25,78 £ 5,1
100 27,32 £ 4,3 27,10 £ 4,9

KopoBbl nmepBOn rpynnbl N0 rMokasaTesigsM cpefHeCyTO4YHOro yaos 3a
nepsble 100 gHeN NakTauun He3HAYUTENIbHO NMPEBOCXOAAT ocoben BTOpPOM
rpynnbl. PasHnua mMexay rpynnamu sapbupyetcs ot 0,22 Ao 3,51 Kr B cyT-
KW, YTO CTAaTUCTUYECKM He AOCTOBEpHO, CriefoBaTesibHO, UCNOJSIb30BaHue
AXXepCcencKon nopoabl B KayecTBe yaydllatolen He CHUXaeT YPOBEHb yA0S
B nepuoa pa3fosl Kopos.

[>xepcenckas nopoga MOJIOYHOrO CKOTa OT/IMYAETCH OT APYrnX BbICO-
KUM coZep>XaHMeM MOJIOYHOro Xwupa. JaHHbIM NpU3HaK yCTOMYMBO Mnepe-
faeTcs noTomMcTBy bnarogapsi MHOroneTHem cenekuymoHHowm paboTe c no-
poaon. B tabsmye 2 npeacrtaBneHbl aHann3 coaepXXaHUsa MacCoBOW A0MU
MOJIOYHOIr0 XXMpa B MOJIOKE OMNbITHOrO MOrosI0oBbS XXUBOTHbIX.

Tabnuua 2 - X)KUPHOMOJSIOYHOCTb OMbLITHOrO MOron0Bbsa Kopos, %

AeHb naktauyumm Npynna 1 Npynna 2

30 3,82 £ 0,14 4,61*%* + 0,04
60 3,78 £ 0,07 4,57** + 0,14
100 3,77 £0,01 4,52** £+ 0,10

** KpuTepuin 4OCTOBEPHOCTU pa3HMuUbl Mexay rpynnamm P>0,99 .

MakcumMasnbHble 3HayeHUs >XMPHOMOJIOYHOCTU OTMEYEeHbl B NepBble
ABa Mecsiua naktauuu, 4to obycnosneHo pusnonormen naktaumm KpyrnHo-
ro poraToro ckoTa. YnyduweHHoe AXXepCenCcKon nopoaon rnorosioBbe KOpPOB
OT/INYANOCh NMOBbILLEHHOMW MAacCcoBOU A0s1eN MONOYHOro xupa. Ha 30-1 aeHb
NnakTaumm XMUBOTHbIE BTOPOM rpynmnbl NMPeBOCXOAUSIM KOPOB M3 rpynnbl 1
Ha 0,79 % no maccoson gonsie Mono4vHoro xwupa (P>0,99). KopoBbl BTOpou
rpynnbl NPeBOCXOAMN FONWTUHU3UPOBAHHBLIX YepHO-MNEeCTPbIX CBEPCTHUL,
Mo MaccoBoW Aosie MosiodHoro »xwupa Ha 0,75 % Ha 100 geHb naktayum
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(P>0,99).

KauecTBeHHble XapaKTepUCTUKM MOJIOKA TaKXXe BKJO4aT B cebs no-
KasaTeslb MacCon 40/IM MOMIOYHOro 6enka, NoBbIWEHHOE cogepXXaHue KoTo-
poro, ynydwaeT CblponpurogHoCTb MOJI0Ka.

Bblbop oxepcenckom nopoabl B KayecTBe yydllalowen ans nccneny-
€MOoro npeanpusaTms OCHOBbLIBANICA Ha MepcrnekTuBe NoJsiydyeHus Mosioka C
NOBbIWEHHbIM coaep>XaHMeM npoTenHa. B tabsimye 3 npeacTaBnieHa xapak-
TEPUCTUKA UCCNefYEMOro rnorosioBbs KOpoB No 6e1KOBOMOSIOYHOCTMN.

Tabnunua 3 - benKoBOMOMOYHOCTb OMbITHOINO NOrosI0Bbs KOpPOB, %

AOeHb nakTayuum Nlpynna 1 Npynna 2
30 3,43 =+ 0,17 4,55*% £ 0,12
60 3,47 £ 0,12 4,52* + 0,10
100 3,46 £ 0,11 4,50* £ 0,09
* Kputepun OCTOBEPHOCTM pa3HMLbl Mexay rpynnamm P>0,95.

N3 Tabnuubl 3 BUAHO, YTO XXMUBOTHbIE BTOPOW Fpynnbl MMetoT bonbliee
coaepxaHue 6enka B MOJIOKe, YEM KOPOBbI B NMepBon rpynne. Tak, no co-
aAepxaHuto 6enka B Mmosioke 3a nepsble 30, 60, 100 gHen nakTaumm KOpOBbI
BTOpPOW rpynnbl NpeBOCXOAAT KOpOB nepsow rpynnbl Ha 1,12, 1,05 n 1,04
% cooTBeTCcTBEHHO (P>0,95). Nony4eHHble pe3ynbTaTbl CBUAETENLCTBYIOT,
4YTO MCNOJSIb30BaHME MEXMNOPOAHOro CKpelmBaHUS, NMpu KOTOPOM MOMecwu
nepsoro nokoneHnsa nmetoT 50 % KpOBHOCTM MO AXXEPCENCKOW nopoae, OT-
IMYAKOTCA MOBbIWEHHBbIM coaepXXaHneMm 6enka B MOJIOKe, UYTO AenaeT ero
NPUrogHbIM AN NPOU3BOACTBA CbIpOB.

OKOHYaTeNIbHYIO OLEHKY KOPOB MepBOro otenia no ypoBHIO MOJSIOYHOM
NPOAYKTUBHOCTM MPOBOAAT MO OKOHYaHWUW nepsBoun naktaumm. CoBpeMeH-
Hble aBTOMaTU3NPOBaHHbIE CUCTEMbI yrpaBieHns CTaAoM MNO3BOJISAOT Npo-
FHO3MpOBaTb YPOBEHb MOJIOYHOM MPOAYKTUBHOCTM KOPOB W OnpenenunTb
0XNAAeMyo NpoaAyKTUBHOCTb KOPOB.

Mo MONOYHOM NPOAYKTUBHOCTM 3a NepBble TP Mecsua Nnakraumm aBy-
Msi cnocobamm 6bl1 paccymnTaH MJaHMpyeMbln yaOW 3a NepBYO NaKTauuio.
[laHHble NnpeacTaBfieHbl HA PUCYHKE 3.

N3 aaHHbIX pUCyHKa 3 BMAHO, YTO B rpynne 1 v rpynne 2 yaomn, pac-
CUYMTAHHbIN HA OCHOBE BbICLIEro CYyTOYHOro ya0s KOpOB, NaHMPYyeMbIN Ha
40,9 n 44,4 % MeHblWe NPOrHO3HOro 3Ha4YeHus yaos, pacCYUTaHHOro B
nporpamme Dairy Comp 305. B aaHHOM cnyyae 6onee TOYHbIM Cnocobom
NPOrHO3MPOBaHUA yA0S 3@ NaKTauulo SBASIETCS pacyeT, BbINOSIHEHHbIN C
y4eTOM BbICLUEro CYyTOYHOro yaos. lNporpaMmMHoe obecneveHmne CTpouUT Npo-
MHO3 Ha OCHOBE CTAaTUCTUYECKNX AAHHbIX O NPOAYKTUBHOCTU CTaAa B LiesIoM,
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6e3 yyeTa Bo3pacTa XMBOTHbIX.
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MporHos Mo BbiCWEMY CYTOYHOMY Y4010

Eipynnal MW[pynna?l

PucyHok 3 - MnaHupyeMblii Yool 3a lakTaumio OnbITHbIX Fpynn, Kr

MpoAyKTUBHbIE KayecTBa KOPOB Ba)HO OLLEHMBaTb HE TOMbKO MO ab-
COJIIOTHbIM NMOKa3aTeNsAM, HO U N0 UHTErPUPOBAHHbIM, 06 BEANHSAOLINM He-
CKOJIbKO K/THOUYEBLIX CENEKLMOHHbIX NPU3HaAKOB. TaknMuM nokasaTensiMm Mo-
ryT BASTbCS BbIX04 MOJIOYHOIO XMpa U b6enka.

B tabsmye 4 npeacrtaBneHa XxapakTepPUCTUKA OMbITHOrO MOrosoBbs Mo
BbIXOZy MOJIOYHOIO Xunpa u benka.

Tabnuua 4 - Bbixog MOSIOYHOIO Xupa n 6enka, Kr
NMoka3saTtenm O LER! Mpynna 2
3a 100 pgHenn 3a nakta- 3a 100 gHen 3a nakra-
NaKTauum umio (npo- NaKTayum umio (npo-

rHo3

Bbixog Mo- 106,75 205,99 ,49 244,9
NOYHOro

Xupa, Kr

Bbixoa mMo- 96,84 188,5 122,32%* 245,52
no4Horo 6en-

Ka, Kr

* Kputepun A0CTOBEPHOCTU pa3HULblL Mexay rpynnamuv P>0,95,

Bbixoa MOSTOYHOIO XMpa 06beANHAET ABa BaXKHbIX CENEKLNOHHbIX MpU-
3HaKa MOJIOYHOW NPOAYKTUBHOCTU KOPOB. XXMBOTHbIE OMbITHbLIX FPYynn OT-
NMYanncb No KoJMYECcTBY MOJIOYHOrO XKupa 3a nepsble 100 AHelM nakTaumu
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He3HauynTesIbHO, HO OTMEeYasnioCb NPEeBOCXOACTBO BTOPOW rpynnbl Ha 11,74
Kr unn 10,99 %. OT XMBOTHbLIX BTOPOM rpynmnbl MOXHO OXWAaTb nonayde-
HUSA 244,98 Kr MONTOYHOIO XMpa 3a Nnakrauuw, 4to Ha 38,9 kr nnm 18,92 %
bonblwe, 4eM OT KOPOB NMepBoOWn rpynnobl.

ONsi cenekuMoHHbIX uenen npeanpusituss BaXXHoO MosiydyaTb MOJIOKO C
BbICOKMM coZepXXaHueM MosIo4YHOoro 6enka, noaToMy BbIXo4 MONIOYHOro 6en-
Ka MOXET MCNOJSIb30BaTbCs KaK KpUTepui oTbopa XMUBOTHbIX. BbIXxoa MON0OY-
Horo 6enka 3a nepsble 100 AHeN nakTayumm y KOpoB, UMEKLWMX KPOBHOCTb
no mxepcenckon nopoae 50 %, cocraBun 122,32 Kr, 4to Ha 25,48 Kr nnum
26,3 % 6onblle 4YeM Yy CBEpPCTHUL YepHO-NecTpon nopoabl C passIM4yHOMU
KPOBHOCTbIO MO roawTmnHaM. OT XMBOTHbIX BTOPOW rpymnnbl MjaHUpyeTcs
nony4unTb 245,52 kr monoyHoro 6enka, 4yto Ha 57,02 kr nnm 30,25 % 60nb-
e, YeM OXnaaeTcst OT XXMBOTHbIX NepBOM rpynnbl.

BbiBoAbI

MeXxnopoaHoe CKpelmBaHme KOpoB YepHO-NecTpon nopoabl ¢ 6biIkaMu
AXKepcenckom nopoabl NpMUBENO K 3HAYUTENIbHOMY YBEIMYEHMIO MACCOBOM
A0NN MOJIOYHOro Xupa un 6enka B MOJIOKE MoMecen NepBoro NOKONeHUs
(npn P > 0,95...0,99) 6e3 cHMXeHnst 06UNbHOMOSTIOYHOCTUN. MaKkcnuManbHblie
3Ha4YeHUs BbIXOoAa MOJIOYHOMO Xupa U 6enka oTMedeHbl Y MNOJSTYKPOBHbIX
KOpPOB MO AXEepCencKon rnopoae, NnpuyeM gaHHble nokasaTtenun B 6onbluen
cTeneHn obycnoBNEeHbl XUPHOCTbIO N 6E€NKOBOMOIOYHOCTbIO, YEM YPOBHEM

ynos.
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ductivity
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Abstract

Research has been carried out as a production experience to study the
milk productivity of cattle depending on a method of breeding under the
conditions of the Omsk Region. It has been found that the first-generation
crossbreeds resulting from interbreeding of Holstein black-and-white cows
with Jersey bulls surpass their black-and-white peers in the mass fraction
of milk fat by 0.75%, in the mass fraction of milk protein by 1.04% for
the first 100 days of lactation. The highest values of milk fat and protein
yield have been noted in half-blooded cows of the Jersey breed, and these
indicators are more due to fat and protein-milk content than to the milk
yield level.
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AHHOTaAUuuA

B naHHOW cTaTbe npeacrtaBfieHbl pe3ynbTaTbl UCCIeA0BaHUWA MO U3-
YUYEHUIO BNAHUA T'YMUHOBbLIX MpenapaTtoB r’MAporymMmH, rymmMakc, rymart
Kanua nrymart «[nogopoave» npm Bo3aefnblIBaHUM Ha AEPHOBO-MNOA30/INCTOMN
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CpeAHEeCcyYriMHUCTON noyse rmbpuaa 6enoKoYaHHOM KanycTbl IKCTpa F,
YcTaHOBNEHO, YTO Npu NpeanoceBHOM 06paboTke ceMsiH KanyCTbl 'YMUHOBbLIM
npenapatomMm rymaTt «[lnogopoave» B KoHueHTpauun 0,01% BCXOXeCTb
nosblwanacb Ha 15%. N'yMMHOBBLIM NpenapaT cnoco6cTBoBan GOPMUPOBAHUIOD
6onee KOMNakKTHOM M KayeCTBEHHOW paccaibl KanycTtbl (Macca paccagbl
yBenuuymnnacb ¢ 22,0 r Ha KoHTpone Ao 25,2 r y o06paboTaHHbIX pacTeHUI).
Npn obpaboTke ceMaAH WM paccagbl Hanmbonee BbLICOKYH YpPOXaWHOCTb
KanyCcTbl B cpeaHeM 3a 2 rofda noay4vynnm OT NpUMEHEeHUs NYMUHOBOIO
npenaparta rymat «lnogopoane» — 45,7 T/ra, npnbaska ypoxxasi cCocTaBuna
4,0 1/ra (+9,5%). lpenapaTbl rMAPOryMmH, ryMmMMakc, rymaT Kanus
YBENYUIN YPOXKANHOCTb 6€N10KOYaHHOW KanyCTbl TOSIbKO Amwb Ha 1,5-1,9
T/ra. MaKcMManbHbIM BbIXO4 CTaHAAPTHOM nNpoAaykumn dopMmnpoBana
kanycrta dkctpa F, (95,0%) npun obpaboTke ceMaH U paccaibl N'yYMUHOBbIM
npenapatoM rymat «[lnogopoaue». KayectBo npoaykumm 6enokovaHHOM
KanycCTbl He yXyAlwanoCb Npu MPUMEHEHUN FYMUHOBLIX MpernapaTtosB. Bo
BCeX BapuaHTax oONbiTa COAEpXXaHUEe HUTPATOB B MPOAYKUMU OblIO HUXKe
npeaesnbHO A0NYCTUMOM KOHUeHTpauuu. MNMpenapaTtbl ryMaT Kanusa n rymat
«Mnopopoane» crnocobCcTBoBasIM MNOBbLILLEHUIO COAEpXaHUSA BUTaMUHA
C B npoaykuuun: 33,6 mMr/% (+ 5,3 mr/%) n -38,0 mr/% (+9,7 mMr/%)
cooTBeTCTBEHHO. CopeprkaHue caxapoB B 6eslokOYaHHOW KanycTte npu
0bpaboTke ryMMHOBbBIMM NpenapaTtaMmn He U3MeHS10Ch.

Bo3genbiBaHue B tOXHOM YacTtu lNckoBckon obnactn 6enoKo4YaHHOM
Kanyctel 2KkcTpa F, npu o06paboTke ryMMHOBLIM MpenapaTtoM rymat
«Mnopopoane»  aBNsieTca  3KOHOMMYECKNM 3PPEKTUBHbIM, YPOBEHb
peHTabenbHOCTU cocTaBun 68,6%.

B nNpoMblluNeHHOM OBOLWLEBOACTBE KanycTa sBNsgeTca 6eccnopHbIM
nvaepoM M no BanoBoMmy cbopy npoayKUMM HAXOAUTCS Ha MNepBOM
MecTe. B Hawewn cTpaHe OHa BblpawmBaeTcsa B 6onblUen 4acTu permoHoB
Poccun. Ha ceBepe n B cpeagHen 4yactu HeyepHo3eMbs nog 6en10KOYaHHY
Kanycty otBoautca okono 50% 3emenb, Ha KOTOpPbIX BblpallMBalOTCH
oBOLWM. YTO KacaeTcs yaenbHOro Beca niaowaan BCeX 3eMesibHbIX Yyroaumn
cefibXO3Ha3HayYeHns, 3aHMMaeMbIX KanyCcTHbIMU Ky1ibTypaMu, TO OH COCTaB-
naeT okosio 98%. OTo 06bACHAETCHA TeM, YTO B HeuepHo3eMHOM 30He Poc-
cumn 6enoko4vyaHHasa Kanycrta AaeT O4YeHb BbICOKME ypoXKaun, NoOpon AocTura-
towmre go 100 1/ra.

Benoko4daHHas KanycTa — LeHHas OBOLWHAas KyibTypa, OHa HakanamBaeT
B INCTbSAX 60MbLLOE KOIMYECTBO NOSIE€3HbIX 3/IEMEHTOB, TAKNUX KaK yrnesoabl,
MUHEepasnbHble COAU, BUTaMUHbI. B 3aBucMMocTn OT 6MONOrMYecKux
ocobeHHOCTEN copTa U YCNOBUI BblpaluMBaHUS COAEPXaHNE 3TUX BELWECTB
MOXEeT U3MEHSATbCS B 3HaYUTENbHbIX npeaenax [1, 2, 3].
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BoaHo-TeMnepaTypHbIM pPEXUM KINMATUYECKUX YCNoBUM [MCKOBCKOWM
obnactn 6naronpuUATCTBYET MOJIYYEHUIO BbICOKMX YpOXXaeB beffoKkoYaHHOMN
KanycTtbl. OAHAKO YpPOXaWHOCTb 3TOWN KYyJbTypbl W KayecTBO COPTOB
4aCTO OKa3blBaeTCs 3HauMTEeNbHO HUXe oXxumaaembix. K 3ToMy npusena
Habnogaemasa B nocnegHee BpeMs yTpaTa obwen KynbTypbl 3eMnenenvs,
HecobnogeHne TpebyeMblx 03 yaobpeHur, Kak MUHepasibHbiX, TakK W
OpraHn4yecKnx.

MoaToMy B KayecTBe BaxHenwen npobnembl CenbCKOro X03sincTea Ha
CerofHsILHEM 3Tane ero pa3BuTUS BbICTyNaeT pa3paboTka arpoTEXHONOMMN,
CNOCOOBCTBYHOWMX MOBbIWEHUIO €ro YpoBHA 3(hPEKTUBHOCTM, BKAOYaKOLWe-
ro, KOHEYHO Xe, YPOXaWHOCTb M KayecCTBO BblpallMBaeMon MpoayKuun.
[Mpy 3TOM AaHHble TEXHOJIOMMU HEe AO/DKHbI 3arps3HATb OKpYXXakLwyo cpe-
Ay 1 npusBaHbl obecrneynTb nony4vyeHue npoaykumm, cBoboaHOM OT TOK-
Cnyeckux BellecTts. B kauyecTBe O4HOMo M3 NPUMEPOB TaKMX TEXHONOMUMN
MOXET paccMaTpmBaTbCA MNPUMEHEHWEe TNYMUHOBbLIX MpenapaTtoB, KOTOpble
NOKa3bIBAOT BbICOKYH 3(P(PEeKTUBHOCTb B KayecTBe ya06peHnit, MENMOPaHTOB
N perynatopos pocTa [4].

NMeHHO N0 3TOM NpUYMHE B HACTOsILLLee BPEMSI B NPAaKTUKe OBOLLEBOACTBA
LUMPOKO NMPUMEHSIOTCA NPUPOAHbIE, 3KOI0rmyeckn 6esonacHble ryMMHOBbIE
npenapatbl. bnarogaps wx BHeApPEeHWIO B MPOU3BOACTBO MNPOMUCXOAUT
NOCTOSIHHOE COBEpPLUEHCTBOBAHME TEXHONOMMW BblpalMBaHNS OBOLLHbIX
KYnbTyp.

'YMMHOBbIE NpenapaTbl MNPUMEHSTCA A7 MOBbILEHUST BCXOXECTU
CeMsiH, YCKOPEHMS pocTa U pa3BUTUS paCTEHUI, NOBbILLIEHUS YPOXanHOCTH
M KayectBa npoaykumn. OHM adanTUpPYIOT pacTeHUs K MPUPOLHbIM U
TEXHOMEHHbIM BO34ENCTBUSIM, YCKOPSIOT MPOXOXAEeHUe QeHOoNormyecknx
a3 pas3BuTUS, OKas3biBAOT aKTUBHOE BJ/IMSAHME Ha O0bMeH BeLllecTs,
OrpaHNYMBalOT MOCTYMNNIEHNE TOKCUKAHTOB B pacTteHune [4-12].

K npeuMyLiecTtBam ryMMHOBBIX NpenapaToB cneayet OTHECTU BO3MOX-
HOCTb COKpalleHWs pacxoda MuUHepanbHbiX yaobpeHun 6e3 yuwepba angd
ypoXasi BCNeACTBME MOBbILWEHUS YCBaMBaHUA NUTATesIbHbIX BewecTB U B
BO3MOXHOCTWU 3HAUUTENbHO CHU3UTb KOJMYECTBO MPUMEHSEMbIX MecTULm-
A0B, HE yMeHbLUas nNpu 3TOM 3(PPEeKTUBHOCTN X AENCTBUSA, YTO NpeacTaB-
NAETCH BaXHbIM KaK B 3KOHOMUYECKOM, TaK U 3KOosIorMyeckom acnekrtax. C
SKOHOMMYECKOM TOUKMN 3pEHMS N'YMUHOBbLIE npenapaTtbl NpeaCcTaBfsoT 0Co-
6bI MHTEpEeC, TaK KakK OHU ABNAOTCA Hanbonee AelweBbiMU U B TO Xe Bpe-
M 3PPEKTUBHBIMN BUOCTUMYNATOPAMM POCTa A1 CENIbCKOXO35INCTBEHHbIX
KynbTyp. OHM NPUMEHSAIOTCS B O4EeHb ManblX A03aX, JIerko TpaHCNOpPTUpY-
IOTCS U B pa3HbIX KOHLUEHTpaUMAaX MOryT NMPUMEHSTLCA B J1OObIX NOYBEHHbIX
panoHax [13-17].

Ewe ogHMM HeoCnopuMbIM MPEUMYLLECTBOM MNYMWUHOBbLIX MNpernapaToB

106 MO0YHOX035NCTBEHHbIN BECTHUK, N°3 (47), III kB. 2022



ABNAETCA UX NpaKTUYEeCKM HeorpaHu4deHHas cblpbeBasd 6a3a m AOCTynHas
TexXHonorms npounssoactsea [4].

B cBSI3n C 3TUM LeNblo HaAWNX UCCNefOBaHNN ABASETCS U3ydYeHne Bam-
SAHUS T'YMUHOBBIX NMpenapaTtoB Ha opMUpOBaHME ypoxKasl, KauyecTBO U CO-
XpaHHOCTb 6e10KOYaHHOW KanycThl.

B 3apaun nccneposaHnin BXoamno:

- U3YUYNUTb BJIMSIHNE T'YMUHOBbLIX MpernapaTtoB rmaporyMuH, ryMmMMakc,
rymaTt kanua u rymat «llnogopoame» Ha KayeCTBO CEMSH U paccagbl
6enoko4YaHHOW KanycThbl;

- U3YUYNUTb BJIMSIHNE T'YMUHOBbLIX MpernapaTtoB rmaporyMuH, ryMmMMakc,
rymat kanma wu rymat «[llnogopoame» Ha GOpMUpOBaHUE Yypoxas
6enoko4YaHHOW KanycThbl;

- onpeaennTb 3KOHOMUYECKY 3(PE@EeKTUBHOCTb BO34eSbIBaHUS
6enoko4yaHHOM KanycTbl MNpU MNpPUMEHEHUM TYMUHOBLIX MNpenapaTos
rMAporyMmnH, ryMMMakc, rymaT Kanusa v rymat «lnogopoane.

MaTepuan n metTogmka uccnenoBaHus

NccnepoBaHna 6bli nMpoBeAeHbl Ha OMbITHOM nosie  Kadeapsol
«Cenekuunsi, CeMeHOBOACTBO W TeXHOSorms rnpousBoACTBa MpoAyKLMK
pacteHnesoactea» OIbOY BO Benukonykckaa TCXA c¢ 2020 no 2021
rog. 3aknagky onbIToB, Y4yeTbl M HabnwaeHus npoBOAWIN COrNACHO
obwenpuHaTeiM MeTOoAMKaM [18, 19].

B toxHOM yactn [IckoBCKOM 06/51aCTU  KAMMATUYecKme YCIoBuUS
NO3BONSAIOT YCMNewHOo BoO34eNnbiBaTb 6enoko4daHHy Kanycty. Knumart
XapaKTepusyeTcs TensibiIM eTOM, YMEPEHHO X010AHOW 3UMOMN C YCTONYMNBbLIM
CHEXHbIM MOKPOBOM WM XOPOWO Bblpa)XXeHHbIMW MNepexoAHbiMW Ce30HaMMW.
CyMMa cpeaoHeCcyTO4YHbIX TeMnepaTyp Bo3ayxa Bbiwe +10° C paBHa 2000-
2100°C. NMo4yBa y4yacTka AepHOBO-N0A30/IUCTas CpeaHEeCYrIMHNCTas XOpoLlo
OKYJ/IbTYpeHHas, Cc cogepxaHunem rymyca 3,7%. 2020-2021 rr. xapakrepu-
30Ba/INCb KOHTPACTHbLIMW arpoOMeTeopo/IorMYecKMMn yCrioBUAMM NO Temne-
paTypHOMY pexmnMy n KoamyecTBy 0CaaKoB AN BO34eNblBaHUA 6enoKoYaH-
HOM KanycTbl. [MpeawecTBEHHMKOM KanycTbl bbln KapTodens.

O6bekToM nccneaoBaHu 611 rMbpua 6enoko4YaHHOM KanycTbl DKCTPa
F,. B onbiTe ceMeHa KanycTbl OKCTpa F, 3a ABa AHA A0 noceBa o6pabaTbiBany
r'YMMHOBbLIMW MNpenapaTtamMun rmaporymMnuH, ryMMMakc, rymaT Kanaus m rymart
«Mnopopoane» B kKoHUueHTpauuun 0,01%. Skcno3muma HamavymBaHUA CEMSAH
B pacTBopax FYMWHOBbLIX MpernapaTtoB — 2 4aca. BTopon pa3 pacTteHud
KanycCTbl ONpbICKMBAAW Nocse rnocagku B nosie ryMMHOBbLIMK NpenapaTtamum
(3 n/ra 1% pacTtBopa). B kauecTBe KOHTpoNa 6binn ceMeHa, obpaboTaHHbIe
BOAOM.

Paccany 6enoko4aHHOM KanycTbl BblpalimBanm B HeoborpeBaeMow
Tennuue. Bo BTopon gekaze Masi nocagkKy paccagbl B Nosie oCywecTBAsam
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no cxeme 70x70 cM. BospacTt paccagbl — 30 gHen. [NOBTOPHOCTb OnbiTa 4-X
KpaTHas. Mnowaab ydyeTHoOU aensaHkm 40 M2,

N3y4anun B onblTe NoceBHble KayecTBa CeMSH rmbpunaa 6en1oKo4YaHHOM
KanycTbl IKCTpa F, Npn NpUMEHEHUN r'YMUHOBbLIX NpPenapaToB rmaporyMuH,
rymMmmakc, rymat kanus, rymat «lnogopoane» (FOCT 12038-84).

B onbiTe npoBoannu dpeHonornyeckme HabntogeHmnsa n buometTpmnyeckme
n3MepeHus paccaabl. Maccy KkoyaHoB 6en10KoO4YaHHOW KanyCTbl onpeaensnm
BECOBbIM MeTOAOM. Y6OPKY 6€10KOHYaHHOW KanyCTbl OCYLLECTBNSANIN B NEPBOM
Aekage okTa6ps.

AHanu3bl Mo4YBbl U pacTuUTenbHbiX 06pasyoB nposoaunnce B OIrbY
CAC «Benukonykckoe». KayectBo 6e/l0KOYaHHOM KanyCTbl onpeaensnm
no obwenpuHATbiIM MeToaukam [20]. DKOHOMMYecKYy 3PPEKTUBHOCTb
BO34eNblBaHMs 6e0KOYaHHOW KanycCTbl pacCYnTbIiBaIM NO peKoMeHaaumsam
Kadenpbl 3KOHOMUKM, MeHemaKMeHTa W Toprosoro paena OIB0OY BO
Bennkonykckas [CXA. Cratuctmyeckyto o06paboTky  pe3ynbTaToB
nccnenoBaHWM BbIMOIHANM METOAOM AMCMEPCUOHHOro aHanmi3a [18] ¢
NpMMeHeHMEM KOMMbIOTEPHbIX NporpamMm Statistica 5.1. for Windows.

Pe3ynbTaTbl UCCNeaoBaHUS

KauecTBo noceBHOro Matepuasna BO MHOFOM npegonpeaensieT KoHe4YHble
pe3ynbTaTbl paboTbl MO BO34E/bIBAHUIO OBOLLLEN. BCXOXECTb CEMSIH B OMbITe
npun obpabotke Boaon (KOHTpPONb) coCTaBuna Ha 5-n aeHb noacyéta 74%,
Toraa Kak npu obpaboTke ryMMHOBbIMKU NpenapaTtaMum OHa Bo3pacTtana oOT
2 0o 13%. lNoacyeTbl ceMsH Ha 6-1 AeHb NOKa3a/ M aHaNOrMYHYIO0 KapTUHY
B MOBbIWEHNN BCXOXECTU ceMsiH oT 2 Ao 13% npu obpaboTke ceMsH
r'YMMHOBbIMMW MNpenapaTtamMn. Ha 7-M AeHb BCXOXEeCTb CeEMSAH B KOHTpoOsie
coctaBmna 82%. O6paboTka ryMmHOBBLIMM MpenapaTtaMu NpeBblilana
KOHTPOJ1b COOTBETCTBEHHO OT 3 A0 15%. CamMas BbICOKasi BCXOXECTb CEMSAH
6bl1a Npu NpuMeHeHUM npenapata rymat «llnogopoaue» - 97%. lNymart
Kanumsa npu obpaboTke ceMsiH B AMHAMWKeE NoKasasl MeHbllee BJINSIHUE Ha
BCXOXEeCTb.

Mpn N3ydyeHnn BAUSHUA F'YMUHOBbLIX NpenapaTtoB Ha OpPaHXepewuHyto
BCXOXECTb CEMSIH YCTAaHOBJ/IEHO, YTO NMOCEBHOMN MaTepman Kanyctbl 6eoKo-
YaHHOM Hauny4ywnM obpa3oM OT3biBaeTCcs Ha ero 06paboTKy npenapaTom
rymat «llnogopoaune».

Takum obpa3om, obpaboTka ceMsaH KanycTbl npenapaTtoM rymart «[1no-
aopoave» CTUMynMpoBana npopacTtaHne ceMsaH U NpmeBoauiia K 3aMeTHOMY
MOBbILLIEHNIO BCXOXECTN A0 97% (+15% K KOHTpPOSI0).

He MeHee 3HauuMMmbiM Aang O6yaywero ypoxas 6enoKo4YaHHOM
KanycTbl SIBNSIETCS POCT U pa3BUTUE paccalbl BO34AeNblIBAEMOW KybTypbl.
Benoko4yaHHasa Kanycrta BeCbMa MosI0OXUTENbHO pearnpyeT Ha NpUMeHeHune
F'YMUHOBbIX rMpenapaTtoB. YCTaHOBAEHO, 4To o06paboTka ryYMUHOBbLIMU
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npenapatamMm rmaporymmH, ryMmMmakc, rymat Kanus, rymat «llnogopoave»
ceMsH 6enoKoYaHHOM KanycTbl cNOoCcO6CTBOBANO NOBLILWWEHWNIO NOKa3aTenen
KayecTBa paccajbl.

Mpn npoBeaeHnn bomMeTpnyecKknx uaMepeHmnin paccaabl 6en1oKo4YaHHOM
KanyCTbl nepej nocagkowW B Mnose YCTaHOB/EHO YBeIMYeHWe BbICOThI,
Konu4yecTBa JIMCTbEB, MacCbl paccagbl nNpu o06paboTke ryMMHOBbLIMMU
npenapatamMm No CPAaBHEHUIO C KOHTPOJIbHbIM BapMaHTOM.

KonnyectBo nncCTbeB paccagbl 6enoKo4YaHHOM KanycTbl B OMbiTe
cocTtaBmno ot 4 Ao 6 wT. BbiCcOTa paccabl KanyCTbl COCTaBu/ia B KOHTpoOe
18,4 cM. O6paboTka ryMMHOBbLIMKW NpenapaTtaMu NpUBoAUAa K NOBbILLEHUIO
BbICOTbl paccaabl Mo BapuaHTam onbita Ha 10,3-20,6%.

B pe3ynbtaTte 06paboTku ceMsaAH npenapataMu M3MeHsnacb Macca
paccaabl KanycTbl Ha 5,4-3,6%. MeHee 3¢pPeKTUBHbIM BIMSSHUEM Ha MaccCy
paccaabl cpeau npenapatoB obnagan rymat kanusa (5,4%). Hanbonbluyto
3 PEKTUBHOCTL B BO3AENCTBUM Ha BUOMeTpuYyeckme nokasaTenn okKa3as
npenapat rymaTt «llnogopoaune». llpn ero npuMMeHeHUM Macca paccagbl
6enoko4aHHOM KanycCTbl yBenn4ymBasacb MO OTHOLWEHMIO K KOHTPOJO Ha
13,6%.

Takum obpa3oM, ryMMHOBBLIW npenapart rymaT «lnogopoane» obnagan
Haunbonee 3dPdPEeKTUBHLIM AENCTBMEM U CNOCOBCTBOBAN MOMYYEHUIO
KauecTBEHHOWN paccabl 6e/10KoYaHHOW KanycTbl IKcTpa F, .

B 2020 rogy uoHb 6bi1 XapkuM W 3acywvBbiM, TeMmnepaTtypa
BOo3Ayxa bblna 3a Mmecsu Ha 3,5°C Bbllwe HOpMbI, 0CaaKoB Bbinano 65%, NK
coctaBun 0,95, K KOHUY Mecsaua pacTeHUsa MUCNbITbiBaAU AeduumT Bnaru.
NOHb CMeHUNCs NpoxnaAaHbiM 1 BAaXxHbIM utonem [21]. OgHako obpaboTka
CeEMAH W paccagbl N'YMUMHOBbBIMW rMpernapaTtaMy MOJIOXUTENIbHO CKa3anacb
Ha ¢QopMupoBaHMe ypoxasd KanycCcTbl. B onbiTe ypoXamHOCTb rmbpuaa
KanycTtbl JkcTpa F, BapbupoBanack oT 41,0 no 44,6 t/ra. lNpuMeHeHne
FYMMHOBBIX MpenapaTtoB CNocob6CTBOBaNO CYLWECTBEHHOMY YBEIUYEHUIO
ypoxasi 6enoko4yaHHoM KanycTbl. NMpnbaBka K KOHTPOJO NpY NpUMEHEHUMN
npenapaToB rymMaT Kasansa u rymuctum cocrtasmna 1,3 n 1,8 1/ra. lNpenapa-
Tbl F'YMUMaKC U rymat «llnogopoane» ysBenmumnun ypoxam 6enokovaHHoOM
kanycTtbl Ha 5,8 n 8,7% (+2,4 n +3,6 T/ra) no cpaBHEHUIO C KOHTPOJIEM.

B mae 2021 roga Bbinano ocagkos 101 MM. OTK/IIOHEHME OT HOPMBbI
coctaBmno 50 MM, 4ytOo B 2 pasa 6onbwe o06bl4HOrO. TemnepaTtypa
BO34yxa BO BTOpoW aekage coctasuna 15,8 °C, uto npesbiwano Ha 3,8
°C cpegHeMHoroneTHme nokasaTtenun. MoHb U UKoAb OT/IMYANINUCE XApPKOWN U
YMepeHHO BflaXKHOW norogon. M36bITOUHO BNaxHbIM bblsla nepBas Aekaaa
aBrycrta (Ha 25 mMm).

CnegyeTr OTMETUTb, YTO MPUMEHEHMEe TYMUHOBOrO rpernaparta rymart
Kasinsg BO BTOPOM roZ nccnefoBaHMM NOKasano HAMHOIO Slyylune pesynbTaThl,
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yem B 2020 roay. [daHHbIM rymmnHoBbIN npenapaT B 2021 rogy obecneyunn
noflyyeHue ypoxasa 6enokoyaHHol KanycTel IKcTpa F, B 44,0 T/ra (Ha 1,7
T/ra 6onblle, 4eM B npeabliaylleM rogy), 4YTo MNPEBLICMIO aHaNorn4yHble
nokasaTenm KOHTponsa Ha 1,7 T/ra, a TakXe AaHHble OT MNpUMEeHeHUd
r'YMMHOBbIX npenapaTtoB rmgporymumH (Ha 0,5 T1/ra) v rymmumakc (Ha 0,3
T/ra). YCTaHOBNEHO, YTO C NPUMEHEHMEM FyYMMHOBOro npenaparta rymart
«lMnogopoaune» ypoXxanHOCTb KanycTbl IKCTpa F, coctaBuna 46,8 1/ra, uto
Ha 4,5 T/ra npesbiWano ypoxawn, rnosly4yeHHbIn B KOHTPOJSIbHOM BapuaHTe
(rabn. 1).

O6paboTka ceMsiH M paccaibl KanycTbl N'YMUHOBbIMM MNpenapaTamu
rMMAPOryMMH W TryMaT Kanug nokKasana aHaNorumyHble pe3ynbTaTbl:
YPOXalHOCTb KanycTbl DKcTpa F, coctaBuna 43,2 T/ra U OTK/IOHEHME OT
KoHTposia B 1,5 T/ra.

Tabnuua 1 — BAMaHWE rYMUHOBbLIX NpernapaToB Ha YPOXaNHOCTb rbpunaa 6enoko4yaHHOM
kanycTbl OkcTpa F. (cpeaHee 3a 2020-2021 rr., T/ra)

YpoX<aiHOCTb, CpeaHss TosapHas
BapunaHT T/ra =
YPOXXaMHOCTb npoaykKuus,

2020 . 2021 r. 3a2ropa, T/ra %o
Boaa (KOHTponb) 41,0 42,3 41,7 86,4
MfmaporymMmmH 42,8 43,5 43,2 91,5
N'ymmnmakc 43,4 43,7 43,6 92,4
Nymat kanus 42,3 44,0 43,2 89,9
N'ymat «lnogopoave» 44,6 46,8 45,7 95,0
HCP,. 0,58 0,52 0,55 -

O6paboTka npenapaTtoM ryMmMakc crnocobcrteoBana (poOpMUPOBAHUIO
ypoxas 43,6 T/ra, 4TO Aano OTK/OHeHMe OoT KoHTpons 1,9 T/ra. lNpwu
NPUMEHEHMU TYMMHOBOro npenapaTta rymaTt «[llnogopoane» cpenHss
YPOXanHOCTb 6e/lo0KoYaHHOM KanycCTbl, Mosly4YeHHas 3a 2 roga, coctaBuna
45,7 T/ra, 4to Aano npubaBKy ypoxkasi N0 CpaBHEHWUIO C KoHTponem B 4,0
T/ra.

TakuM o6pasoM, rymMMHOBbBIM npenapaT rymaTt <«[lnogopoave» B
NOYBEHHO-KNMMaTMUYecknx ycnoeuax [lckosckon obnactm  asnsaeTtcs
Hanbonee 3MdEKTUBHLIM 415 MNOBbIWEHUS YPOXANHOCTM U TOBAPHOM
npoAyKuMn 6enoKo4YaHHON KanycTbl OKCTpa F, .

NMpHUMas BO BHMMaHME, YTO BblpalWleHHbIN ypoXXan 6enokovYaHHOoM
KanyCcTbl HeobXoAMMO COXpaHWUTb, a 3aTeM MOoJIYYeHHYI NpoAYKLUMIO
peann3oBaTb 4epe3 TOoproBble CeTU, 0Cobyr 3HA4YMMOCTb npuobpeTaeTr
BONpoC OpMUPOBAHUS CTaHAAPTHOM npoaykumm [22].

3a ABa roga vuccnenoBaHWM cTaHZapTHas Npoaykums 6enoKo4YaHHOM
KanycCTbl MpeBblana KOHTPOIb B 06paboTaHHbIX NpenapaTtamMmm BapmaHTax:
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npenapat rmaporyMmmH - 91,5% (+5,1%); npenapaTt rymmmakc - 92,4%
(+ 6%); npenapaTt rymaTt kanmsa - 89,9% (+3,5%) n npenapat rymart
«Mnopopoane» — 95% (+ 8,6%)

Takum obpas3oM, nNpuMeHeHMe TYMWUHOBOro npenaparta rymart
«lMnogopoane» npu BO3AE/NbIBaHUMM 6enoKoYaHHOW KanycTbl IKcTpa F,
yBenmuymsano Ha 8,6 % KoIn4ecTBO CTaHAAPTHOW NPOAYKUUN.

B rabsimye 2 npuBogsaTCa AaHHbIE O BAMSIHUM FYMUHOBbLIX NpenapaTos
Ha KadecTBo benoko4aHHOW KanycTbl (cpegHee 3a 2020-2021 rr.).

Tabnuua 2 - BAansiHMe ryMMHOBbLIX MpenapaToB Ha KayecTBo rmbpuaa 6enoko4vyaHHOM
KanycTtbl DkcTpa F. (cpeaHee 3a 2020-2021 rr.)

DG EDE Cyxoe ButamuH C, Caxapa, % Hwutparthl,
BeLllecTBo, A Mr/Kr
%
Bona (KOHTpONb) 8,0 28,3 6,21 428
fmaporyMmuH 9,0 29,0 6,34 370
'ymMnmakc 8,6 28,7 6,29 379
N'ymaTt Kanusa 9,1 33,6 6,26 365
N'ymat «lnogopoane» 10,8 38,0 6,52 306

CpaBHeHMEe nosay4YeHHbIX [aHHbIX MOKa3blBaeT, 4UTO MO CTeneHu
3(pPeKTUBHOCTM B 4acTu obpas3oBaHMA CyXOro BellecTBa B MNpoAYyKLMU
r'YMMHOBbIE MNpenapaTtbl MNokasanu cebs cneaywowmm obpas3oMm: caMblin
3¢ PeKTUBHbIM — 'YMUHOBLIN nMpenapart rymaT «lnogopoane», nokasasLlmni
Hanbonblee npesbiweHMe OT KoHTponsa 2,8%. 3aTteM, no Mepe ybbiBaHUSA
3(PPEKTUBHOCTU, CMUCOK TYMUHOBbBIX MpernapaTtoB MOXHO pa3MecTUTb
cneaywwmm obpasoMm: rymaTt Kanud, rmaporyMmH, ryMmMacc.

CopeprxaHue ButaMnHa C B BblpalleHHOW NpoAYyKLUMW NPpU NPUMEHEHUN
FYMMHOBbBIX rMpenapaToB MNpeBblaeT AaHHble KOHTPONs, 4TO Takxe
CBUAETENbCTBYET O MOJIOXKUTESIbHOM BAIMSHUM HA JAaHHbIA NoKasaTeNb
KayecTBa 6e/10KO4YaHHOW KanycCThbl.

Tak, npn obpaboTke BoAoW coaepxaHume BuTamMmHa C B NpoayKuUUU
coctaBuno 28,3 Mr/%. lNpun 3TOoM Xe obpaboTka npenapataMm rymMnMakc,
rMMAPOryMunH, rymaT Kaams NoBbILWAann cogepxaHue sutammHa C B NpoayKumnm
He3HauunTesnbHO — Ha 0,4 n 0,7 mMr/%. lNpenapaTbl rymat Kaama v rymart
«Mnopopoane» cnocobCcTBoBasiM MNOBbLILWEHUIO COAEepXaHUSA BUTaMUHA
C B npoaykuuun 33,6 Mr/% (+ 5,3 mr/%) n -38,0 mr/% (+9,7 Mr/%).
CopeprkaHue caxapoB B 6enoko4yaHHOM KanycTe npn 06paboTke ryMMHOBbIMU
npenapaTtamm ryMmMMakc, rmaporyMunH, rymaT Kanus n rymat «lnogopoame»
HE N3MEHSAN0Ch.

ConepxaHue HUTpaToB B 6eflokoyaHHOM Kanycte 3JKkctpa F, B
KOHTPOJIbHOM BapuaHTe coctaBniano 428 mr/kr. lNpnMeHeHne ryMMHOBbIX
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npenapaToB r’MApPOryMnH, ryMMMakc M rymaT Kanns CHUXano cogepxxaHue
HUTpPATOB B NpoAyKUMK Ha 49, 58 n 63 Mr/Kr no cCpaBHEHUIO C KOHTPOJIEM.,
Camoe HM3KOoe cofiep)KaHMe HUTPaToB B KanycTte IKcTpa F, (306 Mr/kr) 6bii10
npn obpaboTke npenapaTtoMm rymat «llnogopoane». B 3TOM e BapuaHTe
CHUXEHME CoAEePXaHNSA HUTPATOB B KanyCcTe COCTaBuIo 122 Mr/kr.

Takum o6pas3oMm, M3 nNpoBeAeHHOro aHanmsa BJIMAHUS TYMUHOBBIX
NpenapaToB Ha Ka4yecTBO KanycCTbl 6e10KoYaHHOM DKCTpa F, MOXHO cAenatb
BbIBO/, YTO NpMMeHeHMe npenapaTa rymat «llnogopoane» gaet ctabunbHO
BbICOKME pe3ynbTaTbl, MpeBocCXoAsilme aHanornyHble AaHHble nNpu
MCNOSIb30BaHNN APYIrUX N'YMMHOBBLIX MpenapaTtoB, Kak B YacTu yBenYeHus
B NpoAYyKUUWM yOENbHOW 40N NMOJSIE3HbIX BEWECTB, TaK U B YaCTU CHUXEHUS
coaep>XaHns HUTPaTOB.

AHanun3 pe3ysbTaToB NMPOBEAEHHOI0 UCCefoBaHUS CBMAETENbCTBYET
O TOM, 4YTO MNPOM3BOACTBEHHbLIE 3aTpaTbl HAa 1 ra nNpu BblpaluMBaHUN
6enokoyaHHOM KanycTbl JKCTpa F, yBENMUMBAIOTCA 3@ CUYET MPUMEHEHMUA
pa3/IMYHbIX BUAOB N'YMUHOBbBIX NpenapaTos Npu 0bpaboTke ceMsiH U paccagbl.

YCTaHOBNEHO, 4YTO MNPUPOCT MaTepuanbHbIX 3aTpaT Ha eauHuuy
nocesHou nnowaamn (c 962,0 no 1002,7 TbiC. pyb6./ra) onpaBaaH, NOCKOJIbKY
no pesynbTaTaM MNpoBeAeHHOro 3KcrnepuMmeHTa obecneumBaeT NpUPOCT
YPOXanHOCTM 6en0KOYaHHOM KanycCTbl WM, COOTBETCTBEHHO, YBeSIMYEeHue
CTOMMOCTW BasioBOM NPOAYKLUN U YCNTIOBHOIMO YMCTOro goxoaa c 1 ra.

B uenom »3KOHOMMYECKMEe pacyeTbl MoKasann, 4YTO TMPUMEHEHMUE
r’YMMHOBbLIX MpernapaTtoB BAWSAET Ha YyBenludeHne BanoBoro cbopa
NpoAyKUMM 3@ CYET MHTEHCUBHOCTU MNPOM3BOACTBA M CTAHOBUTCS BaXHbIM
daKTOpOM CHMXEHUS Npom3BOACTBEHHON CcebeCTOMMOCTU BO3AeSbiBaHUS
6enokoyaHHOM KanycTbl IKcTpa F, u npupocTta ypoBHA peHTabesibHOCTU
npu ganbHenwWwen peannsaunmn BolpalleHHOW npoaykumu (Tabn. 3).
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Tabnuua 3 - DKoHoMMYeckas 3PHEKTUBHOCTb BO3AeNblBaHMSA 6eN0KOYaHHOW KanycTbl
JKcTpa F, npy npuMeHeHnn ryMMHOBBLIX NpenapaTtoB (cpeaHee 3a 2020-2021 rr.)

Boaa rymar Fymar

MokasaTenu
Kanusa «Mnopopoaune»

'maporymuH ['ymMmuMmakc

(xOHTpONDb)

XF/;)O)KaVIHOCTb, T/ 41,7 43,2 43,6 43,2 45,7
TpyAoemkocTe, 11,4 11,2 11,2 10,0 11,0
yen.-yu/T

CebecTOMMOCTD,

py6./T 23 069,5 22 655,1 22 534,4 | 22 657,4 21 940,9
YCNOBHbIN

YNCTbI goxoa, 13 930,5 14 344,9 14 465,6 14 342,6 15 059,1
py6./T

YpoBeHb

peHTabenbLHOCTH, 60,4 63,3 64,2 63,3 68,6
%

Hamnbonbwmnin yposeHb peHTabenbHocTn (68,6%) npn BO3AENbIBAHUN
6enokoyaHHOM KanycTbl IKCTpa F, oTMeueH npu o6paboTKke ceMsAH M paccabl
npenapaTtoM rymat «[llnogopoaue», 4yto Ha 8,2% 6onblle MO CpaBHEHMUIO
C KoHTponeMm. CnepoBaTeslbHO, ANAS YCNOBUW HOXXHOWM 4YacTn [1CKOBCKOWM
obnactn Hambonee 3KOHOMMYECKM OBOCHOBAHHLIM M3 MPUMEHEHHbIX MPWU
NnpoBeAeHNN ONnblTa NPUPOAHbLIX CTUMYNSATOPOB pPOCTa pacTeHUN ABMSAETCSH
npuMeHeHWe npenapata rymaTt <«llnogopoave» nNpu  BO34eNbiBaHUMU
6enoko4YaHHOW KanycThl.

3aKJiroyeHmne

Takum obpasoMm, NpUMeHeHne ryMMHOBbIX NpenapaToB rmMaporyMuH,
ryMmMMakc, rymat kKanusa, rymat «[lnogopoave» okasano MnosioXUTesbHOoe
B/IMSAHME HA BCXOXeCTb CeMsH, buoMeTpuyeckume nokasaTesnun paccagbl
6enokoyaHHOM KanycTbl JKCTpa F, 1 ee NpoAyKTUBHOCTb. 3HAUUTENbHOE
AEeNCTBME Ha BEIMYMHY BCXOXECTW OKasan npenapat rymar «[lnogopoave»
— 97%, 4TO NpeBbICUIO KOHTPOJIb Ha 15%. [JaHHbIW ryMMHOBbLIM NpenapaT
crnocobcTBOBas NOBbIWEHMIO YPOXXaMHOCTK KanycTbl Ha 10,0% 1 ToBapHOCTH
npoaykumn Ha 8,6%. [yMWMHOBBIN npenapaT rymaTt «[llnogopoave»
CHU3WU/T COAEpPXaHWe HUTpaAToB B MPOAYKUWUWU. YPOBEHb peHTabesbHOCTU
Npon3BOACTBA KanycTbl 6enoko4yaHHon npun ob6paboTke npenapaTtoM rymart
«Mnopopoave» nosebicunics Ha 8,2%.
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Abstract

The article presents the results of a research on the effect of
humic preparations of hydrohumin, humimax, potassium humate and
«Plodorodiye»

humate when cultivating a white cabbage “Extra F1” hybrid on sod-
podzolic medium loamy soil. It was found that when cabbage seeds are
treated with «Plodorodiye» humate humic preparation at a concentration
of 0.01% before sowing, germination increases by 15%. The humic
preparation contributed to a more compact and high-quality cabbage
seedlings formation (the weight of seedlings increased from 22.0 g in the
control group to 25.2 g in the treated plants). When processing seeds and
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seedlings, the highest yield of cabbage in a 2- year average was obtained
from the use of the «Plodorodiye» humate humic preparation - 45.7 t / ha,
the increase in yield was 4.0 t/ha (+9.5%). The hydrohumin, humimax,
potassium humate preparations increased the white cabbage yields by only
1.5 - 1.9 t/ha. The «Extra F1» cabbage formed the maximum yield of
standard products (95.0%) when seeds and seedlings were treated with
the «Plodorodiye» humate humic preparation. The quality of white cabbage
products did not deteriorate because of the use of humic preparations. In
all the experiment variants, the nitrate content in the products was below
the maximum permissible concentration. The preparations of potassium
humate and «Plodorodiye» humate contributed to an increase in the vitamin
C content in the products of 33.6 mg/% (+ 5.3 mg/%) and 38.0 mg/%
(+9.7 mg/%), respectively. The sugar content in white cabbage did not.
Cultivation of “Extra F1” white cabbage in the southern part of the Pskov
region with humic preparation «Plodorodiye» humate treatment is cost-
effective, the profitability level amounts to 68.6%.
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AHHOTaumA

B cTtaTtbe onucaH KAMHUYECKUN Criydyanm MoyeKaMeHHoW 60sie3Hn y
MOPCKOW CBWHKW. MaTepumanom uccnenoBaHus sIBUIMCb MOYKM MOPCKOM
CBMHKM C nMOJIHOW O06CTpyKuMEen MOYEeBbLIBOAAWMX TMYTEN YPOJSIUTOM.
Ons  oueHkn MopdOosiorMyeckom CTPYKTYpbl MOYEK MCMosb30Basnach
KJlaccuyeckas rucrosiormyeckas Metoamka, nposeneH MopgpoMeTpmyeckmnm
aHanM3 Martepuana, OKpalweHHbIX reMaTOKCUIIMH-303UHOM, C MOMOLLbIO
nnarnHoe nporpammbl Imagel 1.53, npoBepka CTaTUCTUYECKUX rmnoTtes
(HenapameTpuyeckme Kputepun) B nporpamme Statistica 8.0 n Microsoft
Excel 2016. B pesynbraTe uccrneaoBaHus BbisiBieHa nosiHast o6CTpykumns
MOYEBbLIBOASALLMX NYTEN YPOSINTOM, Bbi3blBaBLUAS TSXKENbIE AEeCTPYKTUBHbIE
M3MEHEHNS B INMUTENNN MPOKCUMAIbHbIX KaHaNbLeB NOYeK U OCTPbIN UH-
TepcTMunanbHbIn HEDPUT.

BeeneHune

[lonroe BpeMsi MOpPCKME CBUHKU CUYUTANIUCb MaeanbHOW MoAenbio ANs
BOCMNpPOMU3BOACTBA Pas3/IMYHbIX STabopaTOpHbIX 3KCNEPUMEHTOB. B CcBA3U C
3TMM 6bIS1 HAKOMIEH MaTepuan, KacaloWwmnncsa pasindHbiX oTpacsien HayKu,
B TOM 4YMC/Nl€ OFPOMHbIM Hay4HbIW MNACT MO MOPMOSOrNMN U CTPYKTYPHbLIM
M3MEHEHNAM B pe3ynbTaTe BO34EWUCTBUS pPas3/INYHbIX MNAaTONOrMYeCcKux
npoueccos. OpgHako cneayer o06paTuUTb BHMMaHME Ha TOT QakKT, 4TO
nogasnsilollee KOAMYECTBO HAKOM/IEHHOr0 MaTepuana MMeeT XapakTtep
MCKYCCTBEHHO BOCMNpPOMU3BEAEHHOIO0 3KcnepuMeHTa. B TO BpeMsa Kak
Mopdosiormyeckme xapakTepmcTMkn BUAOBbLIX NATONOMMN MOPCKMX CBUHOK,
BO3HMKAKWMX B Npouecce Mx OAOMALUHWUBAHUS W3Yy4YeHbl HEeAOCTAaTOYHO.
OagHon w13 Haubosiee YacTbiX NATONOMMM MOYEBbLIBOAAWEN CUCTEMBI
pacTUTENbHOSAHbIX FPbI3YHOB SABASETCA MovyekaMeHHast 60n1e3Hb, Npu Ko-
TOPOW YPOSINUTbI MOryT (POPMUPOBATLCS B NOYKAX, MOYETOUYHMUKAX, MOYEBOM
ny3blpe Unn ypeTpe.

MaTepuan n MeToabl UCCNeaoBaHUS

MaTepunanoM ans uccnegoBaHUs NOCAYXUNAN NOYKM MOPCKOW CBUHKMU.
McTonornyeckme npenapaTtbl M3rotaBamBanm No CTaHAApPTHOWM MeToauKe.
Ons oueHkn MopdosiorMyeckom CTPYKTYpPbl MOYKU MPUMEHSIN OKPaCKY
reMaTOKCUITIMH-303UH.

ONns  n3ydyeHust  rUCTONIOrMYECKUX  MnpernapaTtoB  MCMOsb30Basnu
ceetoBon Mmkpockon Nikon eclipse €200 (obbektuB x4, x10, x40, x100).
KoMmnbtoTepHble nporpammbl Adobe Photoshop, Microsoft Excel (2016),
MedCalc, Statistica 8.0 (StatSoft) [2].

Pe3ynbTaTbl U 06CyXxaeHune

Moyka - 3TO OAHOCOCOYKOBbLIW MAPHbLIN MAPEHXMMATO3HbLIA OpraH,
BbINOSIHAWNA pAa BaXHbIX (YHKUMM Takux Kak obpasoBaHMe MouMu,
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BblBeAeHNe NpoAYyKTOB 0bMeHa, OUmnLEeHne KpOBU U perynsumnm xmMm4eckoro
romeocTtasa opraHumsMa. Y ManonoaBMXXHOM MOPCKOW CBUMHKKU MOYKMU
pacnonaratTcad Ha O4HOM YpOBHe. Y pacTUTENbHOAAHbIX MPbI3YyHOB, TakKuX
KaK MOpCKasi CBUHKA MOYKW KOPOTKME, MMEKT OKPYrio-oBasibHYO (HopMy

[4].

B pe3synbTtate dpopMmpoBaHUA ypoauTa B MOYEBLIBOASILLEN CUCTEME Y
MOPCKNX CBUHOK BO3HMKAET psif OCNOXHEHWUN, TaKUX KaK UNCTUT, HedpuT
n nuenoHedput [8].

Ha Bcex nonsax3peHuns oTMeyanocb aAnddy3Hoe yMepeHHOe HanosIHeHUE
BEHO3HO-KaNWUAMISPHOro pycsia KOPKOBOro M MO3roBoro Bewectsa [5, 6].
Mpn 06CTPYKUMM YypONUTA B HMXKHUX OTAENaX MOYEBbIBOASALLEN CUCTEMbI
BO3HWKAIOT Hanbonee Tsxenble AeCTPYKTUBHbIE M3MeHeHus. [pu oueHKe
FMCTOCPE30B Mbl BbIIBUAM Tyby/lOHEKPO3 MNPOKCUMMAsibHbIX KaHanbLEB
noyek (puc. 1). DTO NopaxeHne XapakKTepusoBanocCb npexae Bcero saep-
HbIM MWKHO30M M KapuMOAWU3UCOM. VMI3BMEeHeHUs B 3NUTeNMnanbHbIX KeTKax
KaHanbLEB COMPOBOXAANNCL MNOTEepen YeTKOM FpaHuuUbl LMTONAa3Mbl, 3ep-
HUCTOW M BaKyOJibHOW AnUCTpodumen. Ha npenapatax NpucyTCcTBOBaAn npu-
3HAKWN OTAENEeHUS aNUTEeNnanbHbIX KNETOK KaHanbueB OT 6a3asibHbiX MeM-
6paH. lMpouecc conpoBoXaancsa AecKBaMaumen anmTenmanbHbIX KNeToK C
obpa3oBaHMeEM KNETOYHOro AeTpuTa B NONOCTM KaHanbues [1, 3, 7].

06CTpYyKUNM ypeTpbl YPOAUTOM. Hekpo3 saep anutennsa NnpoKCMManbHbIX
KaHanbueB no4ek (cTpenka). BakyonbHas v 3epHUCTas AUCTpodus untonnas-
Mbl. MHpUNbTpauusa nemkounTamm MHTEpPCTULMANbHOM TKaHN (OCTpUue CTpenku).
Okpacka reMaToKCUINH-303MHOM. O6bekTnB x10; wkana — 100 MKM.
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CEJIbCKOXO3SANCTBEHHBIE U BETEPUHAPHbIE HAYKHU

BuaeH 4ETKMN pmaMeTp AUCTasbHbIX KaHanbueB C OAHOCIOWHbLIM
OAHOPSAAHBIM Kybuyeckum anutenuem (puc. 2, tabna. 1).

PUCYHOK 2 - TMCTONOrMYeCcKnin cpes novYkm MOpPCKOM CBMHKU NPU MOYEKAMEHHOM
6o0ne3Hn: NokasaH YETKMI AMaMeTp ANCTaNIbHbIX KaHanbLeB C OAHOCIONHbIM
OAHOPSAHBIM KYybUYeckum anuTenuem, rae npoucxoamt peabcopbuns soabl.

Okpacka reMaToKCUANH-303MHOM. O6bekTnB x10; wkana — 100 MKM.

Tabnuua 1 - MopdomMeTpuyeckme rnokasaTenu AMCTanbHbIX KaHalbLEB MOYKM MOPCKOM
CBUHKM

AvamMeTp AUcCTanbHbIX

NHaekc KaHanbLeB AULLE
MKM MKM
1 L1 17,25
2 L2 21,50
3 L3 17,65
4 L4 16,06
5 L5 20,82
6 L6 28,35
7 L7 13,62
8 L8 20,72
9 CyeTumnk 8
10 CpenHee 19,50
11 MakcnMmMym 28,35
12 MWUHUMYM 13,62
13 CraHpapTHOe OTK/IOHEeHune 4,19
14 Sample Standard Deviation 4,48
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CEJIbCKOXO3SNCTBEHHbIE U BETEPUHAPHbIE HAYKU

B MHTEPCTULMANTBHOW TKaHMU oTMeYyeH OCTpbIN TYbyno-
MHTEPCTULUMANBbHBIN HEedPUT, KOTOPbIM MPOSABASAACA B BblpaXXeHHOM OTeke
WHTEPCTULUMSA, CKOMJIeHUEM NEeNKOUMTOB M MOSIHOKPOBMEM KPOBEHOCHbIX
cocynos. KpoMe TOro, OoTMe4dalrTCss MNpPU3HAKWM OCTPOro nmenoHedpuTa,
KOTOpble BblpaXXeHbl MyJibTU(OKaNbHbIM CKOMJIEHMEM JIENKOUUTOB B
MHTEPCTUUMANBbHOW TKaHU (puc. 3, 4) N NoxXaHKe.

CkonneHneM NenkKounToB B MHTEpCTMUManbHon TKaHn OKpacka
reMaToKCUINH-203UHOM. Ob6bekTuB X10; wkana — 100 MKM.
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PUCYHOK 4 - TMCTONOrMYECKNIN Cpe3 NOYKM MOPCKOM CBUHKM NpU
MoYyeKaMeHHoW 6one3Hun: yBennyeHne opMeHHbIX 3/1IEMEHTOB KPOBU.
Okpacka reMaToKCUANH-303MHOM. O6bekTnB x100; wkana — 10 MKM.

MpoBeaeHbl 3aMepbl cCOCyanCcToro knybouka (puc. 5, tabsa. 2), a Takxe
nepenosiHeHNS COCyao0B KpoBbto (puc. 6, 7).

PUCYHOK 5 - TnCTONOrMyecknn cpes rnoykm MopCcKom CBUHKW NOCIE€ MOYEKAMEHHOW

6onesHun: Kancyna HeppoHa OXBaTbiBaeT COCYyaAUCTbIN Knybouek (noka-

3aHa KPY>XXO4YKOM njowanb) U BMeCcTe oHM 06pas3ytoT noyevyHoe TesnbLe.
Okpacka reMaToKCUInNH-303nHOM. O6bekTnB X4; wkKana — 400 MKM.
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Tabnuua 2 - MopdomeTpuyeckme nokasatesam NOYKN MOPCKON CBMHKMU

NHpekc Cocyauncrbin Mnowaab [AnuHa
Knyb6ouek MKM MKM
1 Pyl 10131,35 370,75
2 Py2 9396,19 360,84
3 Py3 10743,37 389,90
4 Py4 5747,46 272,21
5 Py5 11306,03 392,98
6 Py6 6526,28 291,93
7 Py7 8076,44 323,04
8 Py8 8811,81 352,68
9 CyeTumnk 8 8
10 CpenHee 8842,37 344,29
11 Makcumym 11306,03 392,98
12 MUHNUMYM 5747,46 272,21
13 CraHgapTHoe 1843,30 41,66
OTKJ/IOHEeHune
14 Sample Standard De- 1970,57 44,54
viation

L e . L Y e
PUCYHOK 6 - TMCTONOrMYECKNIN Cpe3 NOYKM MOPCKOM CBUHKU NpU
MoYeKkaMeHHOM 60ne3HN — nepenonHEHHbIe KPpOoBbo cocyabl. OKpacka
reMaToKCUNNH-203MHOM. O6bekTmB x40; wkana — 40 MKM.
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PUCYHOK 7 - ®parMeHT NOYKM MOPCKOM CBMHKM NPU MOYEKAMEHHOM

6one3Hn — nepenosiHeHHble KPOBbo cocyabl. OKpacka reMaToOKCUIMH-
303MHOM. O6bekTmMB Xx100; wkana — 10 MKM.

BbiBOAbI

AHanNM3npys AaHHble HaWMX UCCneaoBaHWUW, Mbl NPULWLAN K BbIBOAY,
YyTO ANUTENbHOE BO3AENCTBME YpPONUTa, KOTOpoe NpUBOAUT K TMOJSTHOWM
06CTPYKLMNN MOYEBLIBOASALLMX MYTEN Y MOPCKUX CBUHOK, BbI3bIBAET TAXESble
NECTPYKTUBHbIE UBMEHEHUS B NMUTENIUUN NPOKCMMalIbHbIX KaHaIbLEB NOYeK U
NPpUBOAUT K OCTPOMY NMenoHedpuTy u ocTpoMy Tybyno-mHTepcTtmumanbHOMy

HedpuTy.
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Abstract

The article describes a clinical case of urolithiasis in a guinea pig.
The study material has been the kidneys of a guinea pig with complete
obstruction of the urinary tract by urolithiasis. To assess the morphological
structure of the kidneys, a classical histological technique has been used,
a morphometric analysis of hematoxylin-eosin-stained material has
been carried out using Imagel 1.53 plugins, and statistical hypotheses
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(nonparametric criteria) have been tested in Programs Statistica 8.0 and
Microsoft Excel 2016. The study has revealed complete obstruction of the
urinary tract by urolithiasis, which has caused severe destructive changes in
the epithelium of the proximal tubules of the kidneys and acute interstitial
nephritis.

130 MO0YHOX035NCTBEHHbIN BECTHUK, N°3 (47), III kB. 2022



YAK 575.222.5-636.033
DOI 10.52231/2225-4269_2022_3_131

[eHeTUYeckoe pa3Hoobpa3ue
B NONyNsumMaX Kyp pycckasa 6enas,
NYLWKNMHCKAsA N KOPHULL Ha OCHOBE
aHaJIn3a roMO3nroTHbIX paoHOB

PenHbax HaTanba PoMaHOBHa, acnMpaHT, MIaAWMNn  Hay4YHbIN
COTPYAHUK

e-mail: miss.reynbax@yandex.ru

BcepoCcCcMMCKMN Hay4HO-UCCNenoBaTeNbCKUN UHCTUTYT FEHETUKU WU
pa3BefieHnNs CeNbCKOX03AMCTBEHHbIX XMUBOTHbLIX — dunnan denepanbHOro
rocyaapCTBEHHOro OHAXETHOro HaydHoro yupexaeHus <«®denepalbHblin
nccnenoBaTebCKUN LEHTP XXUBOTHOBOACTBA — BMXK nMeHn akagemunka J1.K.
DpHCTa»

BaxpameeB AHaToInMn BopucoBmnY, CTapwmim Hay4UHbIN COTPYAHUK

e-mail: ab_poultry@mail.ru

BcepoCcCMMCKMN Hay4HO-UCCNenoBaTeNbCKUN UHCTUTYT FEHETUKU WU
pa3BefieHns CeNbCKOX03AMCTBEHHbIX XMUBOTHbIX — dunnan denepanbHOro
rocyaapCTBEHHOro OHAXETHOro HaydHoro yupexaeHus <«®denepalbHblin
nccnenoBaTebCKUN LEHTP XXUBOTHOBOACTBA — BMXK nMeHn akagemunka J1.K.
DpHCTa»

PsiboBa AHHa EBreHbeBHa, acnuUpaHT, MAa4lnM HayYHbIN COTPYAHUK

e-mail: aniuta.riabova2016@yandex.ru

BcepocCMNCKUM Hay4YHO-UCCNeaoBaTENIbCKUN UHCTUTYT FEeHETUKU WU
pa3BeneHnst CenbCKOX03SIMCTBEHHbIX XWUBOTHbLIX — ddunmnan degepanbHOro
rocyAapCTBEHHOro OHAXETHOro Hay4dHoro yupexaeHus <«®denepasbHblin
nccnenoBaTebCKUN LEHTP XXUBOTHOBOACTBA — BMXK nMeHn akagemunka J1.K.
DpHCTa»

MakapoBa AnekcaHgpa BnaaMMmnpoBHa, KaHamnaat
Ce/IbCKOX03SMCTBEHHbIX HayK, CTapLWNN HAy4YHbIM COTPYAHUK

e-mail: admiralmak@mail.ru

BcepoCcCMMCKMN Hay4HO-UCCNenoBaTeNbCKUN UHCTUTYT FEHETUKU WU
pa3BefieHnNs CeNbCKOX03AMCTBEHHbIX XMUBOTHbIX — dunnan denepanbHOro
rocyaapCTBEHHOro OHAXETHOro HaydHoro yupexaeHus <«®OenepalbHblin

MO0YHOX0359NCTBEHHbIN BECTHUK, N°3 (47), III kB. 2022 131



nccnenoBaTeibCKUN LEHTP XXUBOTHOBOACTBA — BMXK nMeHn akagemunka J1.K.
DpHCTa»

®enopoBa 304 JleOHMAOBHA, KaHAMAAT CE/IbCKOXO3SIMCTBEHHbIX HayK,
CTapLWMin HAaYYHbIW COTPYAHUK

e-mail: zoya-fspb@yandex.ru

BcepoccMMCKMn Hay4dHO-UcCCNenoBaTeNbCKUN UHCTUTYT FEHETUKU WU
pa3BefleHNs CeNbCKOX03AMCTBEHHbIX XMUBOTHbLIX — dunnan denepanbHOro
rocyAapCTBEHHOro OKAXEeTHOro HaydHoro yupexaeHus <«®denepasbHblin
nccnenoBaTeibCKUN LEHTP XXUBOTHOBOACTBA — BMXK nMeHn akagemunka J1.K.
DpHCTa»

KnrouesBble cnoBa: [JHK, SNP, Gallus gallus, ROH.

AHHOTaAUuuMA

[MpoBeaeHO cpaBHUTENIbHOE MU3y4YeHune pacnpenesieHns roMO3nroTHbIX
panoHOB B reHOMOHAHbIX MNopoAax Kyp ANs BbIABJIEHUS CBA3U MexXAay
pe3ynbTaTaMun cenekunun u npmaHakamy npoayKTUBHOCTU. [MonlyyeHbl HOBbIE
AaHHble N0 reHeTUYeCKOW apxXuUTeKType pacrnpeaeneHnss roMO3UroTHbIX
panoHOB B Nonynsuusax nopoa pycckas 6enasi, KOpHUW WM NYyLWKUHCKas.
[Tosly4eHHble HOBble 3HaHMA 0 FreHaX, CBA3aHHbIX C NPOAYKTUBHOCTbLIO NTUL,
crnocobcTByOT 60/1€€ LWWMPOKOMY MOHUTOPUHIY MONYyNAUuMn M BHEAPEHUIO B
cenekumMoHHO-reHeTU4YeCcKnin npouecc.

BeeneHune

TexHonorna SNP-CKpPUHMPOBAHUA £BNSETCA BblCOKO3I(MHOEKTUBHbLIM
WHCTPYMEHTOM reHeTU4YeCKOoro aHasin3a, CnoCOOHbIM BbIABNATbL CTPYKTYpPHbIe
0COB6EHHOCTM Y4YaCTKOB reHOMa /19 UCMOoJ1b30BaHUSA B pa3BefeHUN XXNBOTHbIX.
ConyTtcTBYOWMM (E€HOMEHOM CcefieKuMn U BOCMPOU3BOACTBE MNOMYyNsiLUM
C Manon YUCEHHOCTbK ABAseTCa MHOpUAMHr. NS oueHKn MHO6puanHra
Heob6XxoaMMo NaeHTMdONLMPOBATb PpaoHbl FeHOMa C roMo3uroTHbiMmn SNP [1,
2]. CpaBHUTeNbHas oueHkKa ocobeHHOCTEN pacnpenesieHUss FOMO3UIOTHbIX
PanOHOB B FeHOMEe Kyp SBMSIETCH Ba>XHbIM MCTOYHWUKOM WMHdopMaunm ob
M3MEHYMBOCTMN reHoOoHAa B nccreayemMon nonynsaumm m nosoXnTeslbHOM
aCCOpPTAaTUBHOM CKpellMBaHUN: MHOpUANHIEe, CceneKUuMOHHOM AaBneHun [3,
4, 5]. 2To ocobeHHO xenaTesibHO NMpu pa3BeaeHUN MasIoYNUCTIEHHbIX FPynn
ANsl OUEeHKW cTeneHn nHbpuagunura [6, 7].

NoeHTUdUKaUMAa NpPOTAXKEHHbIX FOMO3UINOTHbIX CEerMeHTOB reHoMa
(ROH) cBnaeTenbCTBYET O HANNMUYUU MHOPUANHIA HA OTHOCUTENTbHO 6/IN3KUX
poactBeHHMKOB [8]. 2T ROH-cerMeHTbl NpeacTtaBfigtoT 0CObbIN MHTEpecC
M BCTPEYalTCsd B OAHUX U TeX Xe pamoHax XPOMOCOM Yy MHOIMMX BWUAOB
XXUBOTHbIX. [NNMHaA roMo3mrotHblX panoHoB (ROH) B reHOMe KOHKPETHOro
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XUBOTHOIO 3aBUCUT OT HaMpaB/leHUS N MHTEHCUBHOCTWM oTbopa, aApenda
reHoB N 3MEPOEKTUBHON YNCNEHHOCTU UCXoaHOM nonynsauun [6]. OnnHHbIE
ROH TununyHbl ana uHbpeaHblx ocoben. Hanpotns, kKopoTkme ROH moryTt
MCNONIb30BaTbCA KaK MHAMKATOpbl 6onee «AapeBHEro» Wanm «CTUXUNHOIo»
nHbpuauHra [7, 9, 10, 11].

B cBsI3n C 3TUM M3y4yeHne roMo3uUroTHbIX paroHOB B NMopoaax peakmnx
N ncyesarwmx nopoa Kyp npeacraBnser MHTepec.

Pycckas 6enas nopoaa npeacraBnsieT O4YeHb BaXHbIA 3N1eMeHT
aHanmsa ROH. lMopoga co3paaHa nNyTeM MNOrnoTUTENIbHONO CKpeLumMBaHUS
6enbiMn nerropHaMn oTeyecTBeHHbIX Kyp. Ocobbln MHTEpeC NpeacTaBnseT
nonynaumusa Pycckon 6enon nopoabl BHUUIPX (Pycckas 6enocHexHas).
NcTopusa ee popMMpOBaHUA UMHTEpPECHa U NpUMEHEeHUEM O4YeHb BbICOKOMU
cTeneHn uHbpmamHra npun eé BbiBEAEHUMN, BbICOHAWLUMX YPOBHEN OTHOpa
Ha pa3/IM4YHble NoKasaTesM Ha pa3HbiX 3Tanax cenekuuun. Tak, CTpyKTypa
NnopoAbl OCHOBbIBANAaCh Ha ABYX IMHUAX: 9787, uMeloLwwen reHeanormyeckue
BeTBM TpEX neTyxoB: 9187, 3906, 3939. Bropas nuHua 1365 nmeet B cBOEM
ocHoBe aBe BeTBU: 9507 n 9525. [12]

Bbicokune ypoBHM oT60pa no runotepmmm 39,1% B nepBbIN o cenekumnm
n 3ateM Tpu roga noapsa (63,3%, 56,1%, 56,4%), coueTaHme MaccoBOro
oTbopa c nHamsmayanbHbIM NoA6OPOM Nap, 3aTeM UCMOSIb30BaHUE CEMENHOWM
cenekumm npu otbope Ha YCTOMUYMBOCTb K JIEMKO3Y U COYETaHUS CEMENHOWM
ceniekumnmn NCrnosb30BaHMEM YHMKAIbHOIO neTyxa 9787, MOTOMCTBO KOTOPOro
OKa3anoCb O4YeHb YCTOM4YMBO K 6osie3HM Mapeka, npuBeno K Haau4yuio
BbICOKOW CTeNeHn MHbpuanHra B nonynsauum pycckom 6enom nopoabl Kyp.

AHann3 ROH B 3TOM NoOpoAe MOXET BbISSBUTb Ha/IMYMeE ClieoB cenekyum,
NpOBOAMMON B Nepnoa CTaHOB/IEHMS NOPOAbI U OTAENNTb OT FOMO3UIOTHOCTH,
nosiBMBLLENCS B nocneaHune nepuoabl paboTbl C 3TOM NOPOAOK.

MywknHckas nopoaa Kyp, yTtBepxaéHHas 11.05.2007 c patown
npuoputeta 17.07.2006, TakXe UMeeT WHTEpeCHOe NponUCXoXaeHue.
CoueTaHune 6enoro nerropHa — NopoAabl ANYHOIo HanpasAeHUst C reHooOHAO0M
LBETHbIX DUHANbHbIX MSACHbIX rMbpnaos «bponnep-6», MMeWMUM TECHOE
pOACTBO C KOPHULIAMK, NO3BOMASET npeanosiaraTb HanMyme Bblipa>KeHHOU
reTepo3nroTHOCTU. NMo3TOMY aHaIN3 rOMO3UTIOTHbLIX PANOHOB B MYLWKWUHCKOM
nopoAe MOXeT MNO3BOJIMTb UCCNeaoBaTb O6LME KOPHU MSICHBLIX U AUYHbIX
KYPp.

OrpomMHoe 3HayeHMe B MSCHOM NTULEBOACTBE MnpuaaeTcs nopoae
KopHMW. [No4YTn BCE NPOMbILWIEHHbIE KPOCChl NCMOb3YT FeHETUKY NOpoabl
KOpHULW, U nsydyeHne ROH MacHOW poanTenbCKon popMbl MMeeT 6onbluoe
Hay4yHOe N NpakKTU4YecKoe 3HaveHune.

Takum  obpa3oM, CpaBHUTE/bHOE  U3y4YeHMe  pacnpeneneHus
FOMO3UIrOTHbIX PaMoOHOB MO XpPOMOCOMaM Yy nopoa Kyp pycckas 6enas,
NYWKNUHCKA M KOPHWULWI B pe3ysibTaTe cenekuun 49BnsieTcs akTyasbHbIM
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acrnekToM B nccnenoBaHuUmM noteHumana abopureHHbIX nopoa Kyp.

MaTepuanbl U MeTOAbl NCCleA0BaHMUS

MaTepunanoM ans nccnepgosaHusa asnanocb HK ot 3 nopoa kyp (Gallus
gallus): Pycckon 6enon, MNywknHckon mn KopHuw. MTyUua cOOAEPXMUTCS B
bunopecypcHon konnekumn BHUUIMPXK «leHeTnueckas konnekuums peakmx
n ncyesatowmx nopon kKyp» (r. Cankr-lNetepbypr — lMNMywKnUH) n BXOAUT B
«CeTeBy0 6BMOPECYPCHYIO KOMNEKLMIO CENIbCKOXO3SANCTBEHHbIX XUBOTHbIX,
nTuy, pbl6 N Hacekomblix» [13]. 2To yHMKanbHas 6a3a ansg uccneaoBaHun,
KOTOopas B HacTosuee BpeMs BKtoUaeT B cebsa 40 nopoa v nonynsumm Kyp
pa3/IMYHOro Hanpas/ieHUs NPOAYKTUBHOCTH.

Monynauna pycckmx 6enbix Kyp (Pycckass 6enocHexHasi) co3gaHa B
nepunog 1954-1970 rr. Bo BHUUIPXe, ycTonumneas K HeonnasMaTU4eCKUM
3a60n1eBaHMsM U K BblpallmBaHuio UbinaaT oT 1 Ao 10 aAHen npu TemnepaTtype
He 6onee 24 °C, 6onee HU3KOMY TemnepaTypHOMY (OHY Mpu Bbipalm-
BaHMM MOJIOAHSIKA U COAEPXAHUIKO B3POC/bIX Kyp B MTUYHMKAxX 6e3 060-
rpeBa. [aHHble Kypbl NpeacTaBNSAlOT MHTepec Ans 6MoTexHONorm4yeckom
NPOMbIWIEHHOCTN ANS M3roTOBMIEHUSA BaKUWH, CbIBOPOTOK W APYrux
MeAMUMHCKUX npenapaTos.

MywKnHCKas nopoada Kyp BblBeAaeHa B JKCNepUMEHTasIbHOM
xo3amnmcrese BHWUW reHeTukn u pasBeaeHunst CeNbCKOXO3SMCTBEHHbIX
XXUBOTHbIX 3a 1976-2005 roabl Ha OCHOBE MNOrJI0TUTENIbHOIO CKpeLWmBaHNA
3KCNepMMEHTasIbHOW NMonynsumm YepHo-néCTpPbIX aBCTPAsiOprnoB C KypaMu
nopoabl benbin nerropH. B xoae cTaHOBMEHMS MopoAbl MPOBOAMIIOCH
BBOJHOE CKpeLMBaHNe C MOCKOBCKUMU BenbiMmn KypamMun, a TakXKe LBETHbIMU
dbuHanbHbIMKM TMbpuaamMmn Kpocca «bponnep-6», co3gaHHOro Ha OCHOBE
nopoa NMnumytpok u KopHuw [14].

Kypbl KOpHULL — LLMPOKO M3BECTHAsA MSICHas Nopoaa, MMetoLasi BbICOKUM
reHeTU4YeCKMUn NoTeHuMan MSACHOW NPOoAYKTUBHOCTW. [lpeactaBuTenn 3Toun
nopoAabl BbiBe€AEHbl aHIMTMNCKUMU CeNEKUMOHEPAMM N OTIMYALOTCS BbICOKOM
CKOPOCTbO pOCTa, AOCTUXEHMEM OYEHb BbICOKOW XMBOM MacCbl, XOPOLUMNX
MSICHbIX KayecTB (BbICOKMK YOOMHbIN BbIXO4, COOTHOLIEHME MACChl MblLL, K
obuwen macce n 1.4.). CkpewmBaHme Ntuy nopoabl KOpHULL C HEKOTOPbIMU
ApyrMMn nopogaMm U MSICHbIMKM TMbpuaamMm Mo3BONSET MNOJydYaTb OYeEHb
NPOAYKTUBHbIE MPOMbIWIEHHbIE 6ponnepHblie Kpoccbl. OnncaHne nopoabl
obpallaeT BHMMaHME HA MACCUBHOCTb Tefla U HeKoTopble Apyrue ocobeH-
HOCTU KYp.

CkpuHuHr obpasyos AHK nposoguncsa mmkpoumnoM Illumina Chicken
60K SNP iSelect BeadChip («Illumina», CLLUA). Ka4ecTBO reHOTUNMMPOBAHHbIX
SNP-/T0KyCOB KOHTpPO/JMpOBasioCb MNpu nomowun nporpammbl PLINK 1.9.
Ons aHanuza otbupanucb obpasubl AHK ¢ Kay4ecTBOM reHoTUNnUpoBaHUS
no SNP-nokycam 6onee 95%, 4TO OUEHMBANOCb C WUCMNOJSIb3OBAHMNEM
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nporpammbl Genome Studio («Illumina», CLUA). MNMoWUCK rOMO3UIOTHbIX
palioHOB N0 OTAENbHbIM XPOMOCOMaM NpPoOBOAUICS C MOMOLLbIO NPOrpaMmbl
PLINK 1.9 n ¢ nomowbto 6mbnmnortekm detectRuns B Rstudio cornacHo
creaywwmMm napaMeTpaM: pasMep OkHa 15 SNP, nopor nepekpbiTus
okoH 0.1, MnHMManbHoe 4yncno SNP B panoHe 15, MakCcMManbHOE 4YUCNO
retepo3nroTHbiXx SNP B okHe — 1.

Pe3ynbTaThbl

Ha nepBoM 23Tane npoBOAMNOCbL WU3y4YeHME  MOJSIHOMEHOMHOWM
ApXUTEKTYpPbl  NOMYyNSIUMMA  U3y4yaeMblX MOpoa MO  pacnpeaeneHuto
FOMO3UIrOTHbIX pPanoHOB. bBblJI0 BbISIBIEHO BHYTPUMNOPOAHOE CXOACTBO
ocoben n andpdepeHUMpoBaHHOCTb NonNynsunun Apyr ot aApyra. B rabavyax
1, 2, 3 npeacTaBneHbl pe3ynbTaThl MPOBEAEHHOIO aHanNM3a pacnpeageneHuns
FOMO3UIrOTHbIX PAaNOHOB.

BblN0 n3y4eHo pacnpegeneHne roMo3mroTHbIX panoHOB MO XpOMOCOMaM
B nopogax Kyp Pycckasa 6enas, [lywkunHckas v KopHuw. BbissBNeHbl
FOMO3UroTHblE paloHbl C 4YacToTon BCcTpedaeMocTn 50% wu Bblle Ha Xpo-
mMocomax 1-9, 11, 12 n 15. HauBbiclune nokasatenn F,,, OTMEYEHbI Y Kyp
nopoabl KopHuw Ha xpomocamax 5mn 11 (0,24+0,01 n 0,24+0,03 cooTBeT-
CTBEHHO). Ha xpomocoMe 1 Hanbosbllee KONNMYeCTBO FOMO3UTOTHbLIX PANOHOB
BbISIBJIEHO Y Kyp 3TOM Xe nopoabl (6,73+0,46), npn aToM Konn4yectso ROH y
ABYX ApYrnx nopoj Ha gaHHoOM XpoMocoMe B 1,7 1 1,8 pa3 3TOT nokasaTesb
Huxe (y MNywkuHckon - 3,6%0,54; y Pycckon 6enonm - 3,89+0,36). Ha
XxpoMocomax 2-9, 11 n 12 Hambonbluee KONYECTBO NOMO3UINOTHbLIX pano-
HOB Yy Kyp nopoabl KopHuw, a Ha XxpoMmocoMe 15 - y Kyp nopoabl pycckad
benad. Hanmenbllee konndyectso ROH oTMeyeHo Ha xpoMocoMax 1, 2, 5, 6,
8,9,11, 12 y kyp nopoabl lNywKnHCckasa, Ha XxpoMocome 15 — y Kyp nopozabl
KOpHMW M Ha XpoMmocoMax 3, 4, 7 HaUMeHblUuee KONMYECTBO MOMO3UTOTHbIX
palioHOB Yy Kyp nopoabl pycckasa 6enas.

NcTopuss HakonneHnuss 6onbworo konuyectea ROH-panoHOB Yy
Kyp nopoabl KopHuw o06ycnoBneHa WHTEHCUBHBLIM MNPOMbILWIEHHBIM
MCNOJSIb30BAHMEM MOPOAbI, LUIMPOKUM MUCNOSIb30BaHUEM UHOBpUANHIA, 4acTo
B OYEeHb BbICOKOW CTEMNEHW, BMJOTb A0 TECHOro U BbICOKOM CeNeKUMOHHOM
AaBlieHUU Npu pa3BeaeHun.

Y Pycckon 6enon BbisBneHHble ROH-paloHbl npeanosioXnUTenbHO
CBsi3aHbl C UCTOpMeWn BbiBeaeHUs nopoabl. PaHee B muccneposaHun E.C.
®enoposon (2022) 6biNM BbIIBAEHbI FeHbl-KaHAMAATLI Y Kyp RNopoAbl
Pycckass 6enad, npeanonoXuTenbHO CBA3aHHble C MX ajgantaumen K
HU3KMUM TeMmnepaTypam. [BeHaguaTb MNPUOPUTETHLIX MEHOB-KaAHAMAATOB
Ha cneyndunyHblXx aAna nopoabl ocTtpoBaxXx ROH, koTopble MoOryt 6bITb
NnoTeHUManbHbIMMTEeHaMU-KaHAnAaTaMUN, CBA3aHHbIMUCBbICOKOMAAanTUBHOM
CrnocobHoCTbO Kyp RW B X0N0OAHbIX yCNOBUAX. [eHbl-KaHAMAATbl, CBSA3aHHbIE
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c metabonmamom nunmnaos (SOCS3, NDUFA4, TXNRD2, IGFBP1, IGFBP3),
nogaepXxaHmem temnepatypbl Tenia Ha xonoae (ADIPOQ, GCGR, TRPM2),
HecokpaTuTenbHbiM TepMmoreHe3soMm (RYR2, CAMK2G, STK25) n passutmnem
Mbiwy (METTL21C) npeactaBnstoT Hanbonblwmnm nHtepec [15].

Y Kkyp nopoabl [lMyWKMUHCKaAss HaKoOMJeHMe roOMO3UIOTHbLIX PanOHOB,
BO3MOXHO, CBA3aHO C MHTEHCUBHbLIM OTOOPOM Ha SAMYHYIO NPOAYKTUBHOCTb
M MSACHble KadyecTBa. PaHee B uccnepgoBaHum H.B. demeHTtbeBon n HO.C.
LLlepbakoBa Ha BTOpPOM, WIECTOM M BOCbMOWM XpoOMOCOMaxX 6blIM HaWAEHbI
reHbl, OTBeYyawuwme 3a NpoayKTUBHbIE KaYyecTBa.

Ha BTOpon XxpoMocoMe 6binn obHapyXeHbl ABa J0Kyca, urpawmouwme
Pas3/IMYHYO0 (PYHKLUMOHANbHY ponb. [lepBblh pervoH BKJ/IKOYaN reHbl,
CBsiI3aHHble C OOMEeHOM Kanbuud, AUYHOWM NpPOAYKTMBHOCTbI, OKpPACKOW
onepeHus, penpoaykuvem m UMMyHUTETOM. BO BTOpOM pernmoH BXoaAunu
reHbl, oTBe4awuwme 3a hopMmpoBaHME SIMYHOMW MNPOAYKTUBHOCTU, POCTQ,
MeTabonmama NMNmMaoB nevyeHn. Ha wectomn XxpoMocome 6biI aHHOTUPOBAHbI
reHbl, CBSI3aHHble C pa3BUTUEM MbIlL, POCTOM K/ETOK, YCTOMUYMBOCTbIO K
CTpeccy U UMMYHUTETOM. Ha BOCbMOW XpOMOCOMe B 06/1aCTb CeNeKLMOHHOro
nAasneHns (roMO3UroTHbIA PeruoH) BXOAWAWN TeHbl YCTOMYMBOCTU K
KMCNOPOAHOMY rosI04aHUI0 N MeHbl PUCKa ONyXosen nedeHn y kyp [16].

Ha pucyHke nokasaHa BCTPEYaAEMOCTb FOMO3UIOTHbIX PANOHOB Ha
1 XxpoMmocoMe unccneagyembiXx nopoa Kyp. bbino oTMeyeHo, YTO Ha AaHHOWM
XxpoMmocoMe y 6onee yem 50% ocoben y nopoa KopHuw u lMywKUHCKas
nMerTca obLline NOKYCbl HAaKOMMEHHUSA FOMO3UIOTHbLIX PAMOHOB B panoOHe
yyactka 17,5-21,5 Mb (meraba3s). Bo3amMoxHo, B npouecce popMmMpoBaHus
nopoAabl NMyWKUHCKAs COXpaHUMcb n 6binmn otobpaHbl 0CobU C rOMO3UroT-
HbIMW y4aCTKaMu C TakoBbIMK Yy nopoabl KopHuw. BO3MOXHO, 3TN NOKYCbI
MOryT CNY>XUTb MapkepoM Ans otbopa 6onee TaXKenon NTULbl B NYLWKUH-
CKOW nopoze.

NmetloTca Takxe obuwme y4yacTku, HakonneHHole y 6onee 50%
ocoben y nopop lNywknHckasa n Pycckasa 6enas B panioHe 42,7-44,7 Mb u
158-161 Mb. BeposiTHee Bcero, aTo 06yCc/noBNeHO COXpaHEHNEM Y4aCTKOB
FOMO3UIrOTHOCTM MNpU  BbIBEAEHUN MNYLWKUHCKOW Mopoabl C ydyacTmem
6enblX NerropHoB, KOTOpble, B CBOK oyepedb, 6blM MCNOMb30BaHbI MpwU
BbiBeaeHnn Pycckon 6enon nopoabl. HakonneHne roMo3nroTHbIX panoHOB
MOXHO TakXXe 06bSCHUTb CefieKUMOHHbIM AaBfeHnem npu otbope B 3TOM
eLie Moso4oMn nopoae, KOTOpbIM NPOBOAUCS B HanpaBfieHUN COXPaHEHUS
MSCHOM NPOAYKTUBHOCTM nMpPW  yBEeMYEeHUU TNPOU3BOACTBA SIMYHOM
npoaykumu. MNywKNHCKas nopoaa Kyp WMpPoKo BocTpeboBaHa hepMepCcKumMm
X03MCTBAMN Kak NTunua, npucnocobneHHas K HebnaronpusaTHbIM YCI0BUSAM
coep XaHus Npu COXpaHeHUN NPOAYKTUBHbLIX KayecTB.
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PucyHok 1 - BCTpeyaeMoCTb FOMO3UIOTHbLIX paoHOB Ha 1 XpOMOCOMe B nopoaax Kyp

Tabnuua 1 — MNpOTSAXKEHHOCTb U KOJIMYECTBO FOMO3UIOTHbLIX panoOHOB B nopoae Pycckas
6enasa, n = 30

XpomMmocomMa KonunuecrtBo CyMmmMmapHas CpeaHsn
FOMO3MUrOTHbIX NPOTAXXEHHOCTb MPOTA>XEHHOCTb
pavoHOB FOMO3MUrOTHbIX pavoHa
panoHOB
1 3,89+0,36 20000+2716 4684+406 0,1+0,01
2 3,77x0,3 19786+£1912 5326+410 0,13+0,01
3 1,7+0,22 6897+1096 3357+339 0,06+0,01
4 2,3+£0,25 11564+1529 4516+524 0,12+0,01
5 1,06+0,19 5116+1047 3122+610 0,08+0,01
6 0,93+0,17 3261+£752 1962+360 0,08+0,02
7 1,16+0,21 4079+964 2198+332 0,11+0,02
8 1,1+0,25 3359+819 1723+331 0,11+0,03
9 0,87£0,16 2898+600 2234+482 0,12+0,02
11 1,33+1,19 4670+482 3244575 0,23+0,03
12 0,72+0,08 2169+314 1511+£209 0,1+0,02
15 0,73+0,17 1573+393 9941216 0,12+0,03
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Tabnuua 2 - MNpOoTSAXEHHOCTb N KOJIMYECTBO MOMO3UIOTHbIX painoHOB B nopoae KopHuLu,
n=22

CyMmMmapHas
XpoMmocoma r::g:: :oc:: ::x NPOTAMEHHOCTD npogzsci:’::)cm
paiioHOB FOMO3MrOTHbIX paiioHa
panoHOB
1 6,73+0,46 28476+1880 4274+133 0,15+0,01
2 5,81+0,47 29276+2811 5069+264 0,2+0,02
3 3,09+0,26 12549+1135 41314226 0,11+0,01
4 4,09+0,4 18824+1856 4438+303 0,2+0,02
5 3,72+0,16 14577+£775 3978+211 0,24+0,01
6 1,4+0,16 4815+691 3075+508 0,13+0,02
7 2,5+0,2 7107+624 2956+188 0,19+0,01
8 1,5+0,26 4402+778 2282+292 0,15+0,03
9 0,9+0,2 2734+588 1993+384 0,11+0,02
11 1,78+0,25 4827+697 24711348 0,24+0,03
12 1,32+0,15 3519+468 2340+302 0,17+0,02
15 0,55+0,14 891+241 743+185 0,07+0,02
Tabnuua 3 - TIpOTAXKEHHOCTb W KOJIMYECTBO TFOMO3UIOTHbIX paloOHOB B Mnopoae

MywknHckasa, n = 20

CyMmmMapHasn

XpomocomMa r(la(:::: rec:::: :|x NPOTAKEHHOCTD nposr:g:(i:?:)cm
paiioHoB FOMO3UIOTHbIX paiioHa
pavoHOB
1 3,6+0,54 18571+3667 45371524 0,09+0,02
2 3+0,33 14834+1595 5218+488 0,1+0,01
3 2,9+0,32 13746+2592 4364+653 0,12+0,02
4 2,85+0,33 1294441845 4519+455 0,14+0,02
5 0,7%0,2 5346+1939 3941+1600 0,08+0,03
6 0,85+0,22 3263+883 211+626 0,08+0,02
7 1,2+0,23 37674831 2036+407 0,1+0,02
8 0,8+0,14 2839+760 2297+470 0,09+0,02
9 0,65+0,17 2506+896 1782+502 0,1+0,04
11 0,95+0,17 2702+553 2030+394 0,13+0,02
12 0,45+0,14 1011+308 928+285 0,05+0,01
15 0,65+0,15 1399+363 1232+326 0,11+0,03
BbiBOAbI

B pesynbTate npoBeAeHHOro UCCieaoBaHMs rOMO3MIOTHbLIX PanMoOHOB
Kyp nopoa Pycckas 6enas, MNywkunHckas, KopHUW MOXHO caenaTb BbIBOJ,
O TOM, 4YTO HakonaeHHoe bonbwoe konndecteo ROH-panoHOB y nopoabl
KopHuw obycnasnmeaeTcs ee cneumdmnkon BbiBeAeHUs, NOCKObKY AaHHas
nopoaa npeaHasHayaeTcsa Ans MpOMblIWEHHOro npoussoacTtea. llMopoabl
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MywknHckas n Pycckas 6enas umeloT 6onee pa3HOPOAHY FrEeHETUYECKYIO
CTPYKTYpPY, UYTO NOATBEPXAAeTCsd MEHbLWUM HAKOMNEHUEM TFOMO3UIOTHbIX
panoHoB. [anbHenwunn nnaH wuccnenoBaHWnm npeanonaraetr b6onee
yrnybneHHbiM aHanm3 OTMEeYEeHHbIX FOMO3UIOTHbIX PaMoOHOB A5 MOMCKA
KaHAWAATHbIX FEHOB U U3YYeHUS NX SKCNpeCcCcumn.
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Abstract

A comparative study of the distribution of homozygous regions in the
gene pool breeds of chickens was carried out to identify the relationship be-
tween the selection results and productivity traits. New data on the genetic
architecture of the distribution of homozygous regions in the populations
of the Russian White, Cornish and Pushkin breeds have been obtained. The
obtained new knowledge about the genes associated with the productivity
of birds contributes to a wider monitoring of populations and implementa-
tion in the selection and genetic process.
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AHHOTaumA

MaTepuanbl nybnmkaunum nocesilleHbl pe3ysbTaTaM 3KCnepuMeHTasb-
HOro UCCNeaoBaHUS MO U3YYEHUIO BUSIHUSA MPUMEHEHUS Pa3INYHbIX 403
yaAobpeHnin n rymaTta Ha npoayKTUBHOCTb Ky/1bTYyp ceBo0obopoTa, BKIHOUAO-
Lero ogHoneTHue Tpasbl (BUKOOBCSHYHO CMeCb, 03UMYI0 POXb, KapTodens,
sSl4MEeHb), BbIHOC 3/IEMEHTOB NUTAHUS Ky/1bTypaMn C ypoxKaem, arpoHOMU4e-
CKY0 3(p(PEeKTUBHOCTb N3y4vaeMbiX 403 yaobpeHun. NouBa OonbITHOMO y4acT-
Ka — AepHoBo-noasonucrasa (4.-n.) cpeaHecyrnnHucTasi, cpeaHen oKysb-
TYpeHHOCTU. MOBTOPHOCTb OMbiTa — 4-KpaTHasl, pa3MelleHne BapuaHTOB
— YC/I0OXXHEHHO cucteMaTtmyeckoe, pasMep gendHkm 14 m x 10 M, nnowagb
nensHkn — 140 M2, yuétHas npu 2-HakTOPHbIX UCCNef0BaHUAX — HE MeHee
24 M2, CxeMa onbITa B rogbl UCcneagoBaHM npeacrtaBnsgeT cobon: sapuaHT
6e3 ynobpeHun (KoHTponb) (1), BapnaHT C NpMMEHEHNEM NPUNOCEBHOIO U
npunocago4Horo yaobpenunin kynotyp N P K, (2), ABa BapnaHTa nccne-
AYEeMbIX MUHepasibHbIX CUCTEM yA0bpeHnda, pasfnyarowmxcs L0301 a30Ta
NP, K5 M NP, K (3, 4), BApnaHT opraHo-MnHepasibHON CUCTEMbI, K-
BMBANIEHTHbLIN MO A03e yaobpeHun TpeTbeMy BapuvaHTy MUHepasnbHOW CU-
cTemMbl yanobpenuin NP, K ., + 40 T/ra nepenpeswero HaBo3a (5). B onbiTe
n3ydanocb gsa aktopa — daktop A - yaobpeHus, daktop b - rymat Na,
NO3TOMY Ka)xaasi AeNsiHKa AeNnunincb Ha ABe NosI0BMHLI M 0gHa He obpaba-
TblBanacb rymMatoMm, a agpyras — obpabartbiBanacb rymatom m3 pacdyéra 0,5
Kr/ra npu pacxone paboyero pacresopa Boabl 250 n. MeTtoabl uccnegoBaHum
- obwenpuHsaTtele. B cpegHem 3a 2020-2021 roabl nccnenoBaHuUnm npoayk-
TUBHOCTb ceBoobopoTa npu npuMmeHeHun yaobpeHunn gocturna 4,3-6,1 1
K.ea./ra B rog, 4to obecneunno 110-122% nnaHOBOro ypoBHS Mpu pac-
YETHbIX cucTeMax yaobpeHus KynbTyp. lNpuMeHeHMe rymaTta yBesnudusio
npoayktTneHocTtb Ha 0,3-0,5 T k.ea./ra/roa. Bbixog OCHOBHOM MpoAyKLMK
Masio MEHSICS B 3aBUCMMOCTM OT n3y4yaembiX 403 yaobpeHunin u rymarta, co-
CTaBUN B CpeaHeM 3a roabl nccnegosaHu 86-87%. PasnuyHble fo3bl yA0-
bpeHunn yBennymesanun BblHOC a3oTta B 1,2-1,9 pasa, ¢poccpopa - 8 1,3-1,8
pa3a u kanusa B 1,3-1,9 pa3a no cpaBHEHUIO C KOHTponeM. N'ymat Na nosbl-
lWan BbIHOC a3oTa Ha 3-9%, ¢ocdopa Ha 6-7%, kanma — Ha 3-4%. Pac-
YéTHble A03bl YA40bpeHUs KynbTyp obecneunnum onnaty 1 Kr 4.8. yaobpeHumn
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npmnbaskon B 7,0-8,2 Kr K.ea. NpuMeHeHue rymaTa yBenmumno onnaTty 1 kr
A.8. yoobpeHun Ha 0,4-2,2 kr K. en. Hanbonblwee 3HayeHne npm 3TOM A0-
CTUMHYTO MPU NPUMEHEHUN MUHUMAsbHbLIX 403 yA0bpeHUN.

NccnepoBaHms oTedeCTBEHHbIX M 3apybeXXHbIX YUYeHbIX nokKasasnau, 4To
BbICOKME YpOXan CefiIbCKOXO3SNCTBEHHbLIX KYNbTyp, XOpowero KayecTsa
MOXHO MOJY4YUTb TONIbKO Npu cbanaHCMpPOBAHHOM MUHEPASIbHOM MUTAHUMN.
YCTaHOBMEHO, YTO A0N1IeBOe yyacTue yaobpeHmnin B GpopMMUpoBaHUN yporKas
coctasnsietr 20-50 % [2, 6, 9-14].

BHeceHne ynobpeHun — cunbHOE 1 aKkTUBHOE BMeLlaTebCTBO B KPYro-
BOPOT NUTaTEeNbHbIX 3/IEMEHTOB B 3eMieaesnmm, B Co3gaHne aktuBHoro 6a-
NaHca B cucTteMe noysa - yaobpeHune — pacteHune. bes ynobpeHnn Henb3s
AobnTbCA paclwmMpeHHOro BOCNpon3BoACTBa naogopoans noyssl [1, 2].

UTobbl 0becneynBaTb NOAyYeEHME NJAHOBOMO YPOBHSA YpoXas, A0CTUYb
ONTUMasNIbHOro NMNJA0AOPOAMS U pellaTb BOMNPOChl 3aLLUTbl OKPYXKatoLLeN cpe-
Abl, He06X0AMMO MpaBUNIbHO pacCyYUTbIBATb M onpenensaTb A03bl yaobpe-
HUN. Hay4yHO-060CHOBaHHasA cnuctemMa yaobpeHus obecnedmsaeT nosyyeHune
NJ1AHOBbIX YPOBHEW YpOXaeB Ky/bTyp XOopowero Kayecrsa C O4HOBpPEMEH-
HbIM peryaupoBaHMeM MoYBEHHOro naogopoansa n cobnwaeHnem Tpebosa-
HUN OXpaHbl OKpYyXatoLwen cpeabl [3, 4].

Mo3TOMY Uenb nccnegoBaHUM — N3yvyeHmne NpPoayKTUBHOCTM M BblHOCA
KynbTypaMun 3/1IEMEHTOB NMUTAHUS Ha A.-M. No4YBe Nnpu npuMeHeHnn yagobpe-
HUA M rymaTta npu gosax (cuctemax) yaobpeHui, pacCYMTaHHbIX C MOMO-
Wbl 6anaHCcoBbIX KO3 PULUMEHTOB UX ncnonb3oBaHunsa (Ko).

NccneposaHusa nposognnuce B 2020-2021 rr. B 4ANNTENbHOM MNOJSIEBOM
onbITe, 3aN10XeHHOM B 1990 r. Ha y4yebHO-0MNbITHOM nose Bosoroackomn ro-
CyAapCTBEHHOMN MOJIOYHOXO3SMCTBEHHOMN akageMuun. OnbIT BKAKOYEH B pe-
ecTp f'ocyaapCTBEHHOM CeTU ONbITOB C YAOOpEeHUs MU 1 ApYrMMU arpoxXmMu-
YyeCKUMKn cpencTteamMu (aTrecTtaTt gnamMTenbHoro onbita N2 164).

CpegHue gekagHble TemMnepaTypbl Bo3ayxa U KOJIMYECTBO OCaAKOoB Mo
MecsuaM B rnepuog eeretaumm ropoxa 3a 2020-2021 rr. B cpaBHEHUU C MO-
KasaTensaMu no MHOroNeTHUM AaHHbIM NpeacTaBfeHbl Ha pUCyHKax 1 wn 2.
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PucyHok 1 - CpegHecyTo4dHasa TemnepaTtypa Bo3ayxa(® C) no mecsiuam B
CpaBHEHWUN CO CpeaHMM MHOroNeTHUM 3HadyeHmeM (CM3) 3a 2020-2021 rr.

CpenHecyTo4dHas Temnepatypa B 2020 r. He3Ha4YMUTENbHO OT/IMYanach
OT CpeAHEMHOroNIeTHMUX rMokasaTesien, B LenioM TeMmnepaTtypa 6biia Huxe
CM3. B 2021 r. TeMnepaTypbl C Mas No uUob 6biSIN Bblle CpeaHEMHOIoONeT-
HWUX 3HAYEHWUWN, @ B aBrycre-ceHTsabpe 6bbina, HaobopoT, HMXxe CM3. 3a ne-
pnoa Beretaunmm He HabnwaanoCb 3HAUYUTENbHbIX KonebaHnn TeMnepaTtyp

(puc. 1).
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PucyHok 2 - CyMMa ocagkoB(MM) No MecsiLam B
CpaBHeHun co cM3 (HopMa) 3a 2020-2021 rr.

Konunyectso ocagkos B 2020 r. 3a mau Bbinano 6onblie HopMbl (CM3),
KakK U B nepuoj C Mg No aBryct, YTO He MOrf10 He CKa3aTbCs Ha ypoxae
KynbTyp. B 2021 r. noroga 6bi1a CyxXxon B HaudasnbHble 3Tanbl Beretauum
KYNbTYp U LOXASIMBOM B UIOSIe — CeHTAbpe, 4To Takxe HebnaronpusTHO
CKa3aNocb Ha ybopKe CenbCKOX03ANCTBEHHbIX KynbTyp (puc. 2).

MaTeMaTuyeckas obpaboTka MaTepuanoB MUCCneaoBaHWMW NpoBeneHa
MeTOAO0M OAHOMAKTOPHOro AMCNEepCUMOHHOro aHanusa no b.A. [locnexoBy
(1985r.) [5] c ucnonb3oBaHuneM Excel.

[MoyBa OMbITHOro y4yacTka, CPOpMMpOBaAHHAA Ha MnepurnaunanbHbIX
OTNIOXKEHUAX, NOACTUIaEMbIX MOPEHON, AEepHOBO-MOA30/INCTas cpeaHecy-
FMMHUCTadA Co CpeaHUM YPOBHEM OKYNIbTYpPEeHHOCTU. lNepea 3aknagkomn onbl-
Ta B 1990 r. naxoTHbIM C/IOM NOYBbI OMNbITHOIO y4YacTKa XapakKkTepu3oBascs
cnenyrowmMy arpoxXMMmMyeckKnMMmn nokasaTensamMm: cogepxaHme rymyca pas-
HAnocb 3,28%, coaeprkaHune noaBMXHOIo gocdopa — 266 Mr/Kr noysbl,
obMeHHOro kanumsa — 114 kr/kr. B 2020 r. Ha koHTpone (6e3 yaobpeHuin)
coaepxaHue rymyca - 2,56%, cogep>xaHme nogBuxHoro ¢gocdopa yMeHb-
LWMNocb A0 132 Mr/Kr rno4sbl, NOABUMXHOIo Kanus — go 55 mr/kr [7-12].

NccnenoBaHMsa NO U3YUYEHUIO BAUSHUA passiMYHbIX 403 YA0OpeHnin Ha
YPOXaWHOCTb CeJIbCKOXO3SMCTBEHHbIX KYJIbTYP MNPOBOASATCA B 4eTblpex-
NnosibHOM ceBoobopoTe. YepenoBaHune KynbTyp B AaHHOM ceBoobopoTe Ta-
KOBO: BMKOOBCSIHAas CMeCb Ha 3e/ieHYyl0 Maccy (BMKa — copT Jlbroesckasa 22,
oBec — copT boppyc), o3nmasa poxb (copT Bonxosa), kaptodenb (copT Kpe-
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nbiw), suMeHb (copT CoHeT).

Cxema onbiTa B rogbl UccrnenoBaHMm npencrasnsetr cobon: BapuaHT
6e3 yaobpeHunin (KoHTponb) (1), BapuaHT C NpUMEHEHUEM MPUNOCEBHOIO
M NpunocagoyHoro yaobpeHmnm kynoTyp (2), ABa BapuvaHTa uccnenyemblx
MUHEpanbHbIX CUCTEM YaobpeHus, pasnuyarowmxca goson asota (3, 4), Ba-
PUAHT OpraHO-MMHEpPasibHOWM CUCTEMbI, SKBUBAIEHTHbIN MO A03e ya0bpeHumn
TpeTbeMY BapuaHTy MUHEpPAnbHOMN cUCTeMbl yaobpeHun (5).

BanaHcosble KoadppuumeHTbl (K6) no dpocdopy n kanuwo Ha 3, 4 n 5
BapuaHTax rnnaHuposanucb 100% (Hynesown 6anaHc). banaHcoBble KO3d-
durumeHTbl NO as3oTy Ha 3 n 5 BapmanTte - 120% (oTpuuatenbHbi 6anaHc),
Ha 4 BapuaHTe — 90% (nonoxutenbHbi 6anaHc).

[03bl yoobpeHunn paccuymtaHbl no metoauke Xykosa (O.1. gna no-
Ny4YeHUs NAAHOBbIX YPOXaWHOCTen: o3mMmon pxun - 3,5, kaptodens - 25,
a4ymMeHs - 3,5, BukooscsiHon cMmecun - 25 T1/ra. NpuMmeHeH MeToAd pacyeTa C
nomoLblo 6anaHcoBbix Ko duumeHToB (K6) no dpopmyne 1 [6]:

K6 = (B/A4)*100%, (1)
rae B — BbIHOC NUTATENIbHOro a/1eMeHTa KynbTypoun, [l — Ao3a npume-
HAeMoro yaobpeHus.

MOBTOPHOCTb OMbITa YeTblpexKpaTHas, pa3MeleHne AensgHOK YC0X-
HEeHHO-cucTeMaTmdeckoe. lnowaab ogHOM AendHku cocrtaBnser 140 m?,
pasMep gensHkn 14 m x 10 M, y4éTHasa npu 2-pakTOpHbIX NCCNeaoBaHUAX
- He MeHee 24 M2, B onbITe n3yyanocb ABa daktopa — daktop A - yao-
6penHuns, pakTop b - rymaTt Na, noaToMy Kaxaas AensHka AefMAncb Ha 2
NONOBMUHbI: NpaBas — He obpabaTbiBanacb rymaTtoM, nesasi nosiosmHa obpa-
6aTbiBanacb rymatom. O6bpabotka npoBoanacb 0OA4HONETHMUX TpaB — B a3y
KyLleHns oBca, kapTtodenb — B a3y uBeTeHus, 03nMasi poXb U SUMEHb — B
a3y konoweHus. N'ymaTt HaTpua npumeHann n3 pacyéta 0,5 kr/ra npu pac-
xoae paboyero pacrtsopa Boabl 250 n.

Kak M3BeCcTHO, Ha YypOXaWHOCTb KynbTyp ceBoobopoTa OKa3blBatoT
BAISIHNE pa3finYyHble (paKTopbl: NpUMEHeHne yaobpeHun, cteneHb OKyJb-
TYPEHHOCTU MOYBbl, NOroAHble yCnoBuA roga, buonornyeckme n coptosble
0Cob6eHHOCTM BO34eNblBAaEMON KYyNbTypbl U MHOTUE ApYyrue.

B rabsimye 1 npueBeneHa ypoxXamHOCTb Ky/nbTyp ceBoobopoTa 3a roabl
nccnenoBaHuN.
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Tabnunua 1 - YpoxXanHOCTb KyNnbTyp ceBoobopoTa, B cpeaHem 3a 2020-2021 rr., T/ra
BapuaHT Bukooscsa- O3umana Kaptodenb fluMeHb
HasA CMecCb POXb

1* p | 2

be3 ynobpeHun 15, 1 , 7 , 15, 15, 1 4
(KOHTpOSb)
2 N, P, K, 19,2 (20,2(3,1]3,3| 189 | 19,8 | 2,6 3,1
3 NP, K, 36 24,5 [ 253[13,6 39| 23,5 26,2 | 3,3 3,7
4 N,,,P41K ., 249 | 256 4,2 45| 26,3 | 28,3 | 3,7 4,2
5 Mocnepnen- 25,3 25838 4,2 255 | 27,3 | 3,4 3,9
ctBue 40 1/ra n.
HaBo3a+N_ P, K, .,
HCP A, 2, 0,4 3,5 0,5
HCP B, 0,4 - 1,8 -
HCP AB,, 1,3 0,4 3,1 0,3

* 1 - 6e3 rymarTa, 2 — Nnpu oNpbICKNBAHUWN F'YMATOM.

Ha ypoXanHoCTb 3e/ieHOW MacCbl BUKOOBCSIHOM CMeCKU, KpoMe Mnoroa-
HbIX YCJTOBUW B Nepunoa Beretaumm KynbTypbl, 3HAYNTENbHOE BIUSIHUE OKa-
3biBanu ynobpeHunsa. Oaxe muHumanbHaa pgosa (NP K, ) obecneunsBana
CYLLECTBEHHYO NpubaBKy ypoOXXanHOCTU 3e/1EHOMN MACChbl, YTO B CpeHEM 3a
2 roga cocrtasunno 22%.

[JanbHenwee noBbiWeHWE A03 MUHepasbHbIX yA0bpeHWn 4OCTOBEPHO
yBennumBano YpoXamHOCTb KynbTypbl. BapuaHTbl C pacyéTHbIMKM A03aMU
yaobpeHun (3-5 Bap.) obecneunnu cywectBeHHble NpubaBKkn ypoxKamHOCTU
3eneHon maccel B 5,3 1/ra, 5,7 n 6,1 1/ra no cpaBHEHUIO C MMHMMANTbHOM
no3on ynobpeHusa (2 Bap.). DKBMBAJIEHTHbIE MO NUTaTes/IbHbIM 3/1eMeHTaM
MMUHepanbHas N opraHoMMHepasnbHas cUcTeMbl yaobpeHus KynbTypbl (3 ”
5 Bap.) B cpefHeM 3a 2 roga npakTUYeckn He pasnumyanncb. Makcumanb-
Hasl YPOXaMHOCTb 3e/IeHOWN MacCbl BUKOOBCSIHOM CMecu bbina noslyyeHa Ha
BapumaHTax 3-5. B cpeagHeM 3a 2 roga npUMeHeHne pacyeTHbIX CUCTEM Y0~
bpeHun (3-5 Bap.) NoBbIWANO YPOXKANHOCTb 3€/1EHON MAacCbl BUKOOBCSAHOWM
cMecnm Ha 55-60 %. lNymaTbl obecneunmnun cylecTtBeHHY npunbaBky ypo-
YXQMHOCTWN 3eN1EéHON MacCbl BUKOOBCAHOWM CMeCU Mpu NpUMEHEHUN pPacyér-
HbIX 403 yaobpeHun (3-5 Bap.). lM1aHoBasd ypoXXanMHOCTb 3e/1éHOM MaccChbl
BMKOOBCHAHOMW CMeCU B CpefHeM 3a 2 roga uccnenosaHuin bblna nonydeHa
Ha 5 BapuaHTe nNpu NpuMeHeHuUn ynobpeHun n 3-5 BapumaHTax nNpu co-
BMECTHOM NMPUMEHEHUUN ryMaTa U PpacyéTHbIX CUCTEM yA0OpeHUs KynbTypbl.

NMpnMeHeHne pac4éTHbIX 403 yaobpeHun (3-5 Bap.) cyLwecTBeHHO no-
BbILLAIO YPOXaWHOCTb 3epHa O03MMOW PXW MO CPAaBHEHUKD C MUHUMASIbHOM
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Ao30M ynobpeHusa u ¢ BapmaHToM 6e3 yaobpeHuin, Nnpmu 3TOM SKBMUBASIEHT-
Hble N0 NUTaTe/IbHbIM 3/1EMEHTaM MMHepasbHas U opraHoMMUHepasnbHasa cu-
ctembl (3, 5 Bap.) He pasnuyanncb MO BAUAHUIO HA YPOXKAMHOCTb 3epHa
03MMOMN pPXWU. MakcuManbHas ypoOXXamHOCTb 03MMON pxun — 4,2 T/ra bbina
nosiydyeHa Ha 4 BapuaHTe. PacuéTHble no3bl yaobpeHun (3-5 Bap.) Ha 30
41% noBblWann ypoxanHOCTb 3epHa 03MMOW pXW B cpeaHeM 3a 2 roaa uc-
cneposaHun. NMNpryémM NpUMeHeHne Ha 03UMON PXK ABYX MOAKOPMOK MMESO
NpenMyLLecTBo nepen opyrmmMun nayyaeMolMy BapmaHtamm (cpaBHuTb 4 Bap.
c 3 n 5 Bap.). lNpnMeHeHne rymaTta He BbI3BasI0 CYLECTBEHHbIX pa3iMynin
No BapuvaHTaM, HO UMeNOo TEHAEHLUMIO K MNOBbILWEHNIO YPOXaMHOCTMN 3epHa
03MMOU PXMU.

NMpuMeHeHne yaobpeHnin BAnSI0 U Ha YPOXaMHOCTb KybHen KapTo-
dens. lMoBblweHMe A03 BHOCUMbIX yAOOpeHMIn Bbli3blBasi0 3aKOHOMEPHOE
yBenuyeHune ypoxas. lNpumMeHeHne yaobpeHusa npu nocagke B aose N, P,
BbI3bIBaJ/1I0 AOCTOBEPHOE NOBbIWEHNE YPOXXaUHOCTM KapTodens Ha 3,7 T/ra.

B cpegHeM 3a 2 roga yBennyeHume ypoxamHOCTU OT 3TOM MUHUMASb-
HOW A03bl YyaobpeHun coctaBuno 24%.

NMpnMeHeHne pacyeTHbIX cncteM yaobpeHun (3-5 Bap.) CyLecTBEHHO
NOBbIWANO YPOXaMHOCTb KynbTypbl. B cpeaHeM 3a 2 roga uccnegoBaHum
YPOXaWHOCTb KapTodensa npu rnpuMeHeHnmn yaobpeHnn B 3TUX BapuaHTax
BO3pocnia Ha 55-73% no cpaBHeHUIO C KOHTposieM. B cpeaHeM 3a aBa roga
N exXerogHo BCe pacyeTHble CUCTEMbl MO YPOXaMHOCTM 6blM NOYTU paBs-
HOUEHHbI. 'yMMHOBOEe yanobpeHue CywecTBEHHO MOBbIWAN0 YPOXANHOCTb
KapTodens npu rnpuMMeHeHMn pacyéTHbIiX 003 yaobpeHusd. lNMnaHoBas ypo-
YXaMHOCTb bbl/la HECKOJ/1bKO NpeBbileHa: Ha 5% Ha 4 BapuaHTe U Ha 2% Ha
5 BapuaHTe Npu NpUMEHEHUN TOJIbKO pacYéTHbIX 403 yaobpeHun n Ha 5-13
% Npv NpUMEHEeHUN pPacUETHbIX 403 yAobpeHuI U rymaTta HaTpus.

MpnMeHeHne pacyeTHbIX cucteM (3-5 Bap.) CyweCcTBEHHO MoBbIWa-
10 YPOXANHOCTb SIYMEeHs 3a ABa roga uccnegoBaHuin. [JocToBepHoe rnpe-
MMYLLLECTBO NOCNEeAEeNCTBUSA rnepenpesLlero Haso3a Ha POoHe MMHepPasbHbIX
yaobpeHunn (5 Bap.) No cpaBHEHUIO C S3KBMBASIEHTHON MUHEPaNIbHOW CUCTe-
mou (3 Bap.) Habnwaanocb Kak nNpu NnpuMMeHeHUU rymaTa, Tak n 6e3 Hero.

B cpeaHeMm 3a 2 roga nccrnenoBaHM MakCuMaibHas YPOXanWHOCTb Y-
MeHs 6blna nonydyeHa B Tpex (3-5) pacyeTHbIX BapnaHTax.

CnepoBaTtenbHO, B cCpeaHeM 3a ABa roga njiaHoBbIM YPOBEHb YpOXKaun-
HOCTU AYMeHs 6bln MOosy4YeH, UYTO CBSA3aHO C AOBOJIbHO 6/1aronpusaTHbIMU
NOrogHbIMM YCNOBUSIMU B roAbl NCCNleA0BaHUN, B T.4. U KPpUTUYECKNE Nepu-
oAbl pasBUTUS paCTEHUN SSUMEHS.

B cpeaHeM 3a aBa roga nccnegoBaHWM NAaHOBbBIM YPOBEHb YPOXaMHO-
CTU NMPU NPUMEHEHUN paACYETHbIX CUCTEM ya0bpeHUsa n rymaTta HaTpus 6bin
AOCTUIMHYT M MPEBbIWEH Ha BCEX M3yYaeMblX KybTypax.
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B uenom 3a roabl nccnenoBaHuU ypoxXamHOCTb MOBOYHOM NpoayKLUUK
KynbTyp ceBoobopoTa BO3pacTasna Npu NpuUMEHEeHUW BO3pacTarowmx A03
yAobpeHnin, Kak n ypoXXamHOCTb OCHOBHOW MPOAYKLUMU, MEHbLUE U3MEHS-
nacb npuv NnpUMeHeHuUu rymata. T.K. COOTHOLWEHMUEe OCHOBHOW NpoAyKUUN K
No6o0YHOM MEHANOCH HE3HAUYNTENBbHO B 3aBUCMMOCTU OT yAobpeHun n ryma-
Ta (tabsn. 2).

Tabnuua 2 - COOTHOLWEHME OCHOBHOW MpoAyKUuMM M NOBGOYHOM NpU MNpUMEHEHUU
yaobpeHunii n rymaTta B rogbl UCCneaoBaHuim
BapuaHT 3epHa K Kny6Heun 3epHa K
conome Kaptodens conome

03MMOM pPXKMn K 60oTBe fAYMEeHnA

bes3 yanobpeHun 1:1, 1, :0, :0, ,

(KOHTpO/Ib) (0,35)

2 NP K, 1:1,36 (1,37) 1:0,35 1:1,00 (0,99)
(0,35)

3 NP, K, 5 1:1,40 (1,40) 1:0,34 1:0,93 (0,97)
(0,35)

4 N,,.P41K ., 1:1,39 (1,40) 1:0,34 1:0,97 (0,99)
(0,35)

5 Mocnepnencreme 1:1,37 (1,40) 1:0,34 1:0,92 (0,97)
40 1/ra n. (0,35)

HaBo3a+N.P, K,
* B ckobkax yKkazaHO COOTHoLweHMne nobovyHOoM NpoayKumMn K eaquHuLe OCHOBHOMN.

B cpeaHeMm 3a 2020-2021 rr. NnpoAyKTUMBHOCTbL ceBoobopoTa npu nNpu-
MeHeHun ypnobpeHun gocturna 4,3-6,1 T K.ea./ra B roa. [NpuMeHeHue ry-
MMWHOBOIoO yaobpeHusa yBenmymno npoaykTneHocTb Ha 0,3-0,5 T k.ea./ra B
roa.

BbIXxo4 OCHOBHOM NPOAYKUMW CUITBHO 3aBUCEN OT U3yYaeMomn Ky ibTypbl
M Masio MEHSICA B 3aBMCUMOCTU OT M3ydaeMblX 403 yaobpeHun mn rymara.
B cpegHem 3a roabl nccnenoBaHUn BbiXO4 OCHOBHOW MPOAYKUMU KYNbTyp
coctaBun 86-87% He3aBUCUMO OT yaobpeHuin u oT rymaTa HaTtpusa (puc. 3,
Tabsn. 3).

[MpuMeHeHne pacyeTHbIX cucteMm yaobpeHnuna (3-5 Bap.) obecneunno
110-122% nnaHoOBOro ypoBHS NpoAYyKTUBHOCTM ceBoobopoTa.
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PucyHok 3 - BnmsaHue ygobpeHun v rymaTta Ha
NPOAYKTUBHOCTb KynbTyp B 2020-2021 rr.

Tabnuua 3 - NMpoAYKTUBHOCTb KY/IbTYpP U BbIXOA OCHOBHOW MPOAYKLUWWN B UCCNEeAYyEMblE
roAbl

MpoAayKTUBHOCTDb, T K.ef./ra Bbixona

OCHOBHOM
BMKOOB- O3MMasl KapTto- sAuYMeHb cpegHsasa TMPOAYK-

caiHas umn, %
1 3,3/3,4 3,0/3,1 | 59/6,0 | 2,4/2,6 | 3,6/3,8 87/86
2 4,0/4,2 | 3,3/3,5| 7,1/7,4 | 3,0/3,4 | 4,3/4,6 87/86
3 5,2/5,3 | 4,2/44 ] 9,0/9,4 | 3,6/4,2 | 5,5/5,8 87/87
4 5,2/5,4 | 4,9/5,1 [10,1/10,5| 4,2/4,8 | 6,1/6,4 87/87
5 5,3/5,5 | 4,3/49 ] 9,7/10,2 | 3,9/4,4 | 5,8/6,3 87/87
* B 3HaMeHaTene ykasaHa MpoAYKTUBHOCTb NpU NPUMEHEHUWN YyA0bpeHuin m
rymara.

BbIHOC 32/1eMEHTOB NMUTaHMSA C YpOXaeM KynbTyp BO3pacTtan nNpu npu-
MeHeHun yaobpeHun. B 2020-2021 rr. BblHOC ocdhopa C ypoxkaem npu
NPUMEHEHUN PaCYETHbIX CUCTEM yAOOpeHuns pasnnyasncs He3HauuUTesbHO.
BbIHOC a30Ta M Kanna He3HauuTeNbHO BO3pacTas npu rMpuMMEHEeHUN Mak-
CcuManbHOW A[03bl aszoTa (4 Bap.). NpuMeHeHne rymata Na yBenuumeasnio
BbIHOC 3/1eMEHTOB NMUTaHUSA, a3oTa Ha 6-11 kr/ra, ¢docdopa — Ha 3, Kanus
- Ha 4-6 kr/ra (tabs. 4, puc. 4).
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Tabnunua 4 — BbIHOC 2/1IEMEHTOB NUTAHUSA MPU MPUMEHEHUN Pa3/IMYHbIX 403 yA06peHui
B cpegHeM 3a 2020-2021 rr., kr/ra

1
2 8
3 111/121 46/49 36/142
127713 53/56 49/15
5 118/129 48/51 45/149
* B 3HaMeHaTeNie yKa3aH BbIHOC Npu npuMeHeHun yaobpeHni n rymara.

160 4

140 - @ 1 6e3 rnymaTta

o 1201 B 1 c rymatom
E 1004 O 2 6es3 rymaTta

g 30 02 C rymatom
. W 3 Desz nmarta

A @ 3 ¢ rymaTom
401 m 4 6e3 rymaTta

201 O4 ¢ rymaTom
] AszoT docdop Karmia O be3 rymara

onemeHT |5 ¢ rymarom

PucyHok 4 - X039CTBEHHbIN BbIHOC 3/IEMEHTOB NMUTAHUSA, Kr/ra

PasnunyHble 0o03bl yaobpeHun ysenuumeanun BblIHOC a3oTa B 1,2-1,9
pasa, ¢occopa - B 1,3-1,8 paza u kanua B 1,3-1,9 pa3 no cpaBHEHMUIO C
KOHTponeM. lN'ymaTtbl yBenmumeanm BblHOC a3oTa Ha 3-5 % 6e3 yaobpeHuin um
Npv NPUMEHEeHUN NPUNOCEBHOM A03bl. [1py NpUMEeHeHUN pacYEéTHbLIX CUCTEM
yAobpeHuns 3ToT nokasaTtenb ysennumeancsa Ao 9%. Nymat Na ysenuumsan
BbIHOC pocdopa Ha 6-7%, kKanusa — Ha 3-4%. DTO NoBAMSANO Ha 6anaHc
3/IEMEHTOB NUTaHusa B noyse. PacuéTHble fo3bl yaobpeHun obecneumsanu
HanboNbWMIN BbIHOC 2N1IEMEHTOB NMUTAHMSA KakK Ha ¢oHe rymarta, Tak n 6es
Hero, T.K. YPOXXaMHOCTb Ha 3TUX BapuaHTax 6blna CyweCcTBEHHO Bbllle, YeM
Ha KOHTpO/E 1 Npu npuMeHeHnn yaobpeHnin TosibKo Npu nocese (nocaake).
[MpyMeHeHne MMHMManbHOW A03bl yaobpeHuin (N P K., ) NoBbIlaeT BbIHOC
asoTa KynbTypamu Ha 31%, docdopa Ha 25%, kanusa Ha 35%, a npu nNpu-
MEHEHMN rymaTta COOTBETCTBEHHO — Ha 34, 23 n 35%.

Ana oueHkn 3pdPpeKTUBHOCTU yaobpeHUn n rymaTta C TOYKU 3peHUus

MO0YHOX0359NCTBEHHbIN BECTHUK, N°3 (47), III kB. 2022 155



arpoHOMUKN NPOM3BOAUIICS pacyeT onnaTtbl yaobpeHunin npnbaBkon ypoxas.

NMpuMeHeHne yaobpeHnin obecneumnsno BbICOKYH onnaTty 1 Kr 4.8. npu-
6aBkaMy ypoxkast BCEX U3y4aeMblIX KynbTyp, NPUYEM NpU NMPUMEHEHNN MU-
HUManbHbIX 003 yaobpeHnn onnata 6bblna camon BbICOKOW. Tak, 1 Kr A.B.
BHECEHHOro ygobpeHus Ha 1 ra obecneumn onnaTty Ha 2 BapuaHTte B 15,2
Kr K.en. PacyéTHble Ao3bl yaobpeHusa KynbTyp obecneunnun onnaty 1 kr 4.B.
yaobpeHnn npmnbaskon B 7,0-8,2 kr k.ea. NpnyémM, npuMeHeHUn opraHo-
MUHEpPANbHOW CUCTEMbI YA0OpEeHUs KyNbTyp HECKOJIbKO YBENNYMNO onnaTy
yAo6peHnin No cpaBHEHUIO C SKBUBANEHTHON MUHEpPasibHOMN CUCTEMOW, Ha
2,2 Kr K.en. (puc. 5).

17,4

15,2

- o 78,0 8 15:2 B 1- 6esrymata

Wz -crymatom

yio0peHHHA
npudABKAMH
NPOJYKTHBHOCTH, KI K.€.
I

!

46 (2 Bap.) 270 (3 303 (4 270 (5
Bap.) Bap.) Bap.)

OrkvnaemocTb 1 KI 1.B.

Jo3a ynoOpenuii, NPK B cymMme, Kr/ra 1. B.

PucyHok 5 - BnnsaHue yoobpeHun Ha okynaemoctb 1kr a.8. NPK npnbaskamu
npoayktTneHoctn B 2020-2021 rr., Kr K.en.

NMpuMeHeHne rymaTta yBennuuno onnaty 1 kr A4.8. yaobpeHun Ha 2,2
K. ed. (NpUMeHeHne MMHUManbHoOM A03bl yaobpeHunin) n 0,4 (MUHepasnbHble
cuctembl ynobpeHunsa) n Ha 1,1 k.ea. (opraHoMuHepanbHasi cucteMa yao-
bpeHna KynbTyp ceBoobopoTa).

Takum obpasoMm, B cpefHeM 3a roabl uccrieaoBaHU. NpoAyKTUBHOCTb
ceBoobopoTa Npu npuMmeHeHun yaobpennn gocturna 4,3-6,1 7 K.ea./ra B
rog, 4to obecneumno 110-122% NnaHOBOro YPOBHS MPU PacyYETHbIX CUCTe-
Max yaobpeHus KynbTyp. NNpMMeHeHne rymaTa yBenmymnao npoayKTUBHOCTb
Ha 0,3-0,5 T k.en./ra/roa. Bbixonq OCHOBHOW MpOAYKUMM Masio MEHSICA B
3aBUCMMOCTM OT MU3y4aeMblX 003 yao0bpeHnn, cocTaBun B cCpeaHeM 3a roabl
nccnepgosaHnn 86-87%. PasnunyuHblie o3bl yaobpeHun yeenmumaanm BblHOC
asotaB 1,2-1,9 pasa, ¢docdopa -B1,3-1,8 pazaunkannas 1,3-1,9 pas no
CpaBHeHUIO C KOHTposieM. 'yMaT Na yBennumBan BbIHOC a30Ta Ha 3 - 9%,
docdopa Ha 6-7%, kanma — Ha 3-4%. PacuyéTHble 403bl YA0bpeHUs Kyib-
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Typ obecneunnu onnaty 1 Kr 4.8. yaobpeHun npmnbaskon B 7,0-8,2 Kr K.ea.
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Abstract

The article presents the experimental study results concerning the
effect of various fertilizer and humate doses on productivity of crops in
rotation, including annual grasses (vetch-oat mixture, winter rye, potato,
barley), the removal of nutrients by crops with the harvest, the agronomic
efficiency of the studied fertilizer doses. The soil of the experimental plot
is soddy-podzolic, medium loamy, of medium cultivation. The repetition of
the experiment is 4-fold, the placement of variants is systematically com-
plicated, the size of the plot is 14m x 10m, the area of the plot is 140 m?,
the registration area for 2-factor studies is at least 24 m2. The experiment
scheme for the years of research is as follows: a non -fertilizer variant
(control) (1), a sowing and planting fertilizer NP, K, variant (2), two vari-
ants of the studied mineral fertilizer systems, differing in nitrogen dose of
NyP,,K,5c and N, .P,.K .. (3, 4), an organo-mineral system variant, being
an equivalent in fertilizer dose to the third variant of the mineral fertilizer
system N_P, K., + 40 t/ha of rotted manure (5). In the experiment, the
two factors have been studied, that is factor A - fertilizers and factor B - Na
humate, therefore, each plot has been divided into two halves. The first half
has not been treated with humate, and another one has been treated with
humate at the rate of 0.5 kg/ha at a flow rate of a working water solution
of 250L. The research methods are universally accepted ones. In 2020-
2021 the crop rotation productivity after fertilizer application has reached
4.3 - 6.1 tons of fodder units/ha per year in average, which has provid-
ed 110 - 122% of the planned level of the calculated fertilizing systems.
Humate application has resulted in increasing productivity by 0.3 - 0.5 t
fodder units/ha per year. The output of the main products has changed
little depending on the studied doses of fertilizers and humate, amounting
to an average of 86 - 87% over the years of research. Various doses of
fertilizers have increased nitrogen removal by 1.2 - 1.9 times, phosphorus
removal - by 1.3 - 1.8 times and potassium removal - by 1.3 - 1.9 times
compared to the control. Na humate has increased nitrogen removal by
3-9%, phosphorus removal by 6-7%, and potassium removal by 3-4%.
The calculated fertilizer doses have provided payment for 1 kg of primary
fertilizer nutrient with an increase of 7.0 - 8.2 kg of fodder units. Humate
application has increased payment for 1 kg of primary fertilizer nutrient by
0.4 - 2.2 kg fodder units. The highest value has been achieved under the

minimum fertilizer doses.
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AHHOTaumA

B ctatbe no pe3ynbTtataM 28 neT uccnegoBaHUM NpPU NPUMEHEHUU
pas3/sIMyHbIX 403 YyAobpeHun BbISSBNEeHbl 3aKOHOMEPHOCTU WU3MEHEHUS
NPOAYKTMBHOCTMCEBOOHBOPOTaHaAEpPHOBO-NOA30/IMCTONCPeAHECY TIMHUCTOM
nouse Bonoroackon obnactu n rmgporepmmuecknx koadpdbunumentos (IMK),
coaepxXaHnsanoaBmXxHbIX popMdpochopanKanmanmnxeszanMocBa3db. OnbITHbIE
AaHHble 6bln chopMMpoBaHbI HA OCHOBaHUKW 7 poTauun cesoobopoTa (Ha-
6noaeHns 3a 28-neTHn nepmnog) ANsa naTn pasMyHbiX ONTUMAaNbHbIX KOM-
buHauunn azota, pocdopa un kanua (sBcero 35 HabnwgeHnn): (1) - 0 kr 4...
yaobpeHunin (KoHTponb), (2) — N24 P20 K26 kr a.B. yaobpeHun, (3) - N76
P37 K77 kr a.B. ynobpenun, (4) — N93 P33 K92 kr a.8. ynobpenun, (5)
- N95 P41 K96 kr a.s./ra yaobpeHun. NMoBTOPHOCTb onbiTa — 4-KpaTHas,
pa3sMelleHne BapMaHTOB — YC/IOXXHEHO CUCTeMaTnyeckoe, pasMep AeNsaHKuU
14m x 10M, nnowanb gendaHkm — 140 m?, yuyéTHaa npu 2-PakKTopHbIX UC-
cnenoBaHUAX — He MeHee 24 M2, Kak noka3sblBalT AaHHble NCCcnenoBaHun,
NPOAYKTUBHOCTb KYyJibTYp CceBOOb6OpoOTa BO3pacTasia C MNOBbIWWEHWEM A03
BHOCUMbIX yaobpeHUM M MakKCMManbHOM OKa3asacb B cpedHeM 3a 1-10
poTauunio nMpu NpUMEeHeHUU MUHepanbHOM cucTembl yaobpeHunss N93 P33
K92 kr a.B./ ra (4 BapvaHT) U OpraHOMUHepasibHON CUCTEMbl yA0bpeHuns
- N95 P41 K96 kr a.Be. / ra (5 BapuaHT), KoTopas coctaBuna 5,7 1t/ra K.E.
CaMou BbICOKOM OKasanacb NPOAYKTUBHOCTb B CpeAHeEM 3a 7-10 poTauuio
ceBoobopoTa, KOTOpas cooTBeTcTBOBana Ha 4 n 5 BapuaHTax 7,2-7, 4 T
K.E./ra. Bo 2-6-1 poTaumsax ceBoobopoTa Takxe Bblaennnmce 4 n 5 sapnat-
Tbl — BapuaHTbl C MaKCMMasibHbIMW A03aMW BHOCUMbIX yaobpeHun. Moaensb
perpeccmm, onucbiBaoLwas 3aBUCMMOCTb NMPOAYKTUBHOCTU ceBoobopoTa OT
TK, ypoBHeN coaepxXaHus rnoaBmMXXHOro ¢ocgopa M Kanumsa nokasbliBaeT,
4YTO yYBeNMYeHune coaepxaHus B NoUuBe NoaBuxHbIX GopM dpocdopa n Kanus
Ha 1 Mr/Kr 6yaeT NosIoXUTENbHO BANSATbL Ha NPOAYKTUMBHOCTbL ceBoobopoTa:
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Npn yBeMYEHNN COAEPXKAHUA MOABMXHOIO Kanua (X,) Ha 1 Mr/Kr nousbl
npn GUKCUPOBAHHOM YpOBHe coaepxaHusa docdopa, NpoayKTUBHOCTb ce-
BoobopoTa yBennumBaeTcs B cpeaHeM Ha 0,0255 1 K.E./ra; npu yBenunye-
HUK noaBuxHoro docdopa (X,) Ha 1 Mr/Kr no4sbl Npu HUKCMPOBAHHOM
YPOBHE COAepXaHuUs Kanusi, NpoayKTUBHOCTb CeBoobopoTa byaeT Takxe
yBenumuymeaTtbca B cpeaHeM Ha 0,00017 T K.E./ra, npun yBennyeHnmn obomnx
BeLecTB Ha 1 MIr/Kr No4YBbl MOXXHO OXMAaTb POCT NMPOAYKTUBHOCTU B Cpea-
HeM Ha 0,0256 T K.E./ra.

MpoAyKTUBHOCTb CeBOO6OPOTa BO MHOMOM 3aBUCUT OT BO3A€E/IbIBAaEMbIX
B HEM KYJIbTYpP U COPTOB M1, €CTECTBEHHO, MPUMEHSEMbIX CPeACTB XMMMU3aumm,
ocobeHHO yaobpeHun. Bo3genbiBaHne KynbTyp B ceBOO6OpOTE NO3BOASET
€CTeCTBEHHbIM NYTEM (3a CYET 6bMonornyecknx npaBuIbHO NOAO0OpPaHHbIX
npeawecTtBeHHUKOB) M Npu  MNpaBuIbHOM 4YepeaoBaHUM  KYNbTyp B
NPOCTPAHCTBE W BO BpPEMEHU MOAYUUTb 3SKOAOrnYeckn 6e3onacHyro
pacTeHMeBOAYECKY0 NpoAYKUMIO 3@ CYET SKOHOMUW CpeacTB 3allmThbl
pacteHnn n andpdepeHuMpoBaHHOIro NpUMeHeHns ygobpexHun [1].

YBennyeHne YypoXamHOCTU KynbTyp ceBoobopoTa 3aBUCUT OT
KOMMJ/IEKCHOIrO0 UWCMNOJSIb30BaHUSA MUHEpanbHbIX YyAOOpPEeHUN, aKTUBHOCTb
notpebsieHns KOTOpbIX oOnpenenseTcd He TONbKO CTaauen pasBuUTUsa U
CO3peBaHUAKYbTYpPbl, HO KA4eCTBEHHbIM COCTAaBOM NOYBbI, €e N1040POANEM,
MEeTeopPOsIOrM4YeCKMMn yCrnoBUSMU BblpaluMBaHUS, AOCTATOYHOW CTeneHbl
yB/TAXXHEHHOCTN, KOTOpas, B CBOK o4vyepenb, HENOCPeACTBEHHO BINSAET Ha
3 PEKTUBHOCTb NPUMEHEHNSA YA0bpEeHUN.

Ba3oBbIMM KOMMNOHEHTaMM, onpeaensaowmmm 6naronpusTHble YCNOBUS
ANs BO34eNblBAaHUSA CeNbCKOXO3AMCTBEHHbIX KYNbTyp, SABASKOTCA Takue
AOCTYrMHblEe pacTEHMIO BeWeCcTBa, Kak a3oT, docdop v Kanumn.

Llenb paboTbl - wuccnegoBaHue UM MoOAeNMPOBaHME 3aBUCUMOCTU
NPOAYKTUBHOCTU KyNnbTyp ceBoobopoTa oT [TK, kKonmyectBa BHECEHHbIX
yAo6peHnin (a3oTHbIX, POCHOPHLIX N KaNMNHbIX), COAEPXKAHMS MOABUXHbBIX
dopM pocdopa n Kanmsa MeToaaMm CTaTUCTUHECKOro aHain3a C NOCTPOEHNEM
perpeccnMoHHbIX Moaenen.

YaobpeHusiobecneumBaroTCyLLECTBEHHOE MOBbILLEHNE NPOAYKTUBHOCTH
CeNIbCKOX03SNCTBEHHbIX KyNnbTyp [3, 4].

MeToanKa 1 ycrnoBus npoBeaeHNsa nccrieaoBaHum

B 1991-2018 romax wuccnegoBaHun B MNOAEBOM  ANINTENIbHOM
CTauMOHApPHOM OnbITe n3y4yanacb NPOAYKTUBHOCTb KYNbTyp ceBoobopoTa —
oAHoMEeTHUX Tpas (ropoxooBcsiHOM (1991-2002 roabl), BUKOOBCSAHOW CMeCH
(2003-2018 roabl)), o3uMon pxkun, kKaptTodensa n sumeHs. CesoobopoT 6bin
pa3BEPHYT B MPOCTPAHCTBE 1 BO BpeMeHn. KpoMe 3Toro, nly4dasnocb BAnUsiHue
pas3/IMYHbIX 003 yAOobpeHWMn Ha BbIHOC 3/IEMEHTOB MUTAHUSA KyJibTypamu
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ceB00b0poOTa, U3MEHEHMNE OCHOBHbIX arpOXMMNYECKMX NoKasaTenen noYshbl.
[MlouBa OMbITHOro y4yacTka — AEepHOBO-MOA30/IMCTad CpefHecyrIMHUCTas.
NMouBa XxapakTepusoBanacb nepen 3aknagkomn onbita pHKCI 5,1, cogepxa-
HMueM rymyca - 3,28 %, cogep>xaHneM noaBuxXHbiX dopm pocdopa u Kanus
(no KnpcaHoBy) cooTBeTCTBEHHO 266 1 114 mr/Kr noussbl [5, 6, 7].

[MpoBegeHne wuccnegoBaHUM — Mo MeToAMKe onblTHOro gena b.A.
Jocnexosa (1985) [2].

OnbITHbIE AaHHble 6biNn cHOpPMMPOBAHbLI HA OCHOBAHWUWM 7 poTauumn
(HabnoaeHnsa 3a 28-neTHUK nepuoa) AN NATU Pas/IUYHbIX ONTUMaNbHbIX
KoMbuHauum asota, pocdopa n kanusa (Bcero 35 HabnwogeHnn): (1) — 0 kr
A.B. yaobpeHun (kKoHTponb), (2) — N24 P20 K26 kr g.8. yaobpenun, (3) -
N76 P37 K77 kr a.e. ynobpeHun, (4) — N93 P33 K92 kr a4.B. yaobpeHun,
(5) - N95 P41 K96 kr a.../ra yonobpeHui. NoBTOpPHOCTb ONbITa — 4-KpaTHa4,
pa3sMeLlleHne BapuaHTOB — YC/IOXXHEHO CMCTeMaTnyeckoe, pasMep AeNsaHKU
14m x 10M, nnowaab aensHkn — 140 M2, yyétHasa npu 2-pakKTOpHbIX MC-
cnenoBaHUsAX — He MeHee 24 M2, lloapobHoe arpoHOMMYECKOe onucaHue
ONbITHbIX AAHHbIX U METOAUKU NpOBeAeHUs UccreaoBaHn NpeacTtaB/ieHo B
npeablaywmx nybnukaumsax [5, 6, 7].

CywecTBeHHbIM (PaKTOPOM, BIUSIOLWMM HA U3MEHEHWE NPOAYKTUBHOCTU
ceBoobopoTa, 4BASAKTCA MNOrogHble YCNOBUS, KOJIMYECTBO 0OCaAKOB
M TemnepaTypa Bo3ayxa (YBNAXHEHHOCTb MOYBbI), KOTOPble MOXHO
KONIMYeCTBEHHO NpeacTaBuUTb B BUAE KOMMJEKCHOro nokasatend MK -
rmapoTepMmyeckoro koadgduumeHTa. [NprM3TOM B yC/I0BUSAX OMbiTa U3MepsAsIcA
N oueHuBancsa cpeaHuUn ypoBeHb nokasatensa [TK (rmapoTtepmunyeckum
KO3 PULMEHT), MO3BOSINBLLUMIK B NOCNEACTBUU OLLEHUTb BJIMSIHNE OTHOLLEHUS
KonmyecTBa O0CaAKOB K CyMMe aKTMBHbIX TeMnepaTyp, YBe/IM4YeHHoe
Ha NOpPSAAOK, Ha CTerneHb MposAB/iIeHUa KOoppensumoHHOM 3aBUCUMOCTU
NPOAYKTUBHOCTM OT ,03bl BHECEHHbIX MUHEPAaJIbHbIX BELLECTB 1 CoAepXaHn4
NOoABMXHbIX ¢opM ¢dochopa M Kanmsa B nouse. PasnunyHbie CUCTeMbl
yaoobpeHus B cpeaHeM 3a 28 net unccnegosaHun B 3,7 — 4,0 pasa (5 Bap.)
NoBbIWaan NPOAYKTUBHOCTb CeBOOHOPOTa NO CPpaBHEHMIO C KOHTPOJIEM.,

[ns pacyéToB MCNONb30BaJIMCb NCXOAHbIE AAaHHbIe, NpeacTaB/ieHHble
B Tabsmye 1.

Pe3ynbTaTbl UccrnenoBaHum

CaMbiIMn  HebnaronpuaTHbIMW MOroAHble YC/IOBUA OKas3ajnucb B
cpeaHeMm B 3-10 U 6-10 poTaumm ceBoobopoTa, 'TK B cpeaHeM COCTaBWI
cootBeTctBeHHO 1,09 u 1,03. CambiMu 61aronpusATHbIMKU ANS BIIUSHUS
yoobpeHnn Ha NpoAYKTMBHOCTb OKasaJIuCb YCoBUSA 3a 1-10, 2-10 U 7-10
poTtaumn cesoobopoTa, B 3T nepuoabl MK B cpeaHeM npeBbICUM CP. MH.
3HaveHune Ha 0,10-0,31.

Kak nokasbiBalOT AaHHble UccnenoBaHuUn, NMpoAYKTUBHOCTb KYybTyp
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ceBoobopoTa BoO3pacTana C MOBbIWEHMEM 03 BHOCUMbIX yAOOpeHun n B
cpeaHeM 3a 1-10 poTauuto ceBoobopoTa MakKCMMasibHOWM OKasanacb Mnpwu
NPUMEHEeHUN MUHepanbHOW cucteMbl yaobpeHmns N93 P33 K92 kr a.e./ ra
(4 BapuaHT) U opraHoMmMHepanbHOW cuctembl yaobpeHmns — N95 P41 K96
Kr A.8. / ra (5 BapuaHT), coctasmna 5,7 1/ra K.E. CaMoin BbICOKOW OKa3a-
nacb npoAyKTUBHOCTb B CpeiHEM 3a 7-10 poTaumio ceBoobopoTa, KOTopas
cooTBeTcTBOBana Ha 4 n 5 sapunaHtax 7,2-7, 4 T K.E./ra. Bo 2-6-1 poTta-
LMAX ceBoobopoTa No NpoAYKTUBHOCTU TaKXe BblAeInAnNCbL 4 n 5 BapuaHThbl
— BapWaHTbl C MaKCMMasbHbIMX A03aMWU BHOCUMbIX yO0bpeHun.

be3s ypnobpeHns KkKynbTyp ceBoObOpoTa coaepXaHue MoABUXKHbIX
dopm dochopa u Kanms B NMaxoTHOM CNoe MO4YBbl CHU3UIOCb 3a 28 neT
nccneposaHunm cooteeTctBeHHo Ha 140 M 61 Mr/KrnouBskl. [10SIHbIE paCyYéTHbIE
cucTeMbl yaobpeHus KynbTyp ceBoobopoTa (3-5 BapumaHTbl) obecneunnu
coaepXxaHue noaBMXKHbIX popM docdopa Ha BbICOKOM UCXOAHOM YpPOBHE,
a NOABMXHOIO KanMga Ada)e HEeCKOJ/IbKO ero ysBennumnm — Ha 31-47 Mmr/kr
MouYBbl.

Pabouasa rmnoTtesa cocTtossia B TOM, UTO yBesindeHune ypoBHS TK, u
3P HEKTUBHOCTb BHOCUMbIX MUHEPASIbHbIX BELWECTB A0/IXXHA CylleCTBEeHHee
NPOSIBNATLCS B MOSIOXUTENBbHOM BANSHUM HA MPOAYKTUBHOCTb ceBOoObOpoTa.

Tabnuua 1 - cxoaHble AaHHbIE
NokazarTtenu 1 2 3 4 5 6 7

(BapuaHThbl)/ (1991- (1995- (1999- (2003- (2007- (2011- (2015-
poTtaumun/(roabi) 1994) 1998 2002) 2006) 2010) 2014) 2018)
MK 1,60 1,62 1,09 1,36 1,39 1,03 1,81
Pasmax MK 0,77- 1,28- 0,55- 1,13- 1,19- 0,76- 1,11-
2,26 1,80 1,73 1,59 1,71 1,22 3,44
MpoAyKTMBHOCTb CeBOOBOpOTa MO BapnaHTaMm. BapuaHTbl — pa3nnyHble A03bl
yaobpeHumn
MpoAYKTUBHOCTb
(1)* (0 kr a.B.
yno6pernit), T K.E./ 4,4 3,1 1,8 3,3 3,9 3,6 3,8
ra
MpoAyKTUBHOCTL (2)
(N24 P20 K26 kr
1.B. yAO6pEHUiA), T 5,6 4,2 2,1 4,5 4,6 4,4 51
K.E./ra
MpoAyKTUBHOCTL (3)
(N76 P37 K77 kr
[L.B. YAOBPEHUit), T 5,6 4,6 3,2 5,9 5,9 5,3 6,7
K.E./ra
MpoAyKTUBHOCTL (4)
(N93 P33 K92 kr
[.B. YAOBpPEHUA), T 5,7 4,5 3,1 6,2 6,5 5,9 7,4
K.E./ra
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MpoaykTMBHOCTL (5)
(N95 P41 K96 kr
A.B. yoobpeHun), T
K.E./ra

5,7

5,3

4,0

6,6

6,2

5,7

7,2

CoaepxaHue noaBmxHoro gocdopa, Mr/ Kr no4YsBb

| MO BapuaHTaM — Ao3aM yaobpeHuin

CopepxxaHue
NoABMXHOIo
docdopa Ha
KoHTpone (1), mr/kr
NoYBbl

266

208

159

152

132

132

126

CopeprxxaHue
NOABMXHOIO
docdopa (2), mr/kr
NMoYBblI

266

282

275

227

218

214

234

CopeprxaHue
NOABUXXHOIO
docdopa (3), mr/kr
NoYBbl

266

276

278

241

244

250

274

CopeprxxaHue
NOABMXHOIO
docdopa (4), mr/kr
NMoYBblI

266

270

286

225

244

250

260

CopepxxaHue
NOABUXXHOTIO
docdopa (5), mr/kr
NoYBblI

266

272

286

234

244

266

270

Coaep>xxaHue NoABMXKHOIO Kanms, Mr/ Kr no4ebl Mo BapuaHTaMm — Ao3am yaobpeHuni

CopeprxaHue
NOABMXHOIo Kanus

KIr No4Bbl

Ha KoHTpone (1), mr/

114

89

66

72

55

55

53

CopeprxxaHue
NOABWXXHOIO Kanus
(2), Mr/kr noyssl

114

113

96

96

76

68

70

CopepxxaHune
NOABMXHOIO Kanus
(3), Mr/kr noussbl

114

92

88

96

140

135

157

CopepxxaHue
NOABMXHOIo Kanus
(4), Mr/kr no4sbl

114

144

111

96

140

135

161

CoaepxxaHune
NOABMXHOIo Kanus
(5), Mr/kr noussbl

114

156

72

96

140

135

145

Ha nepBoM 3Tane noaTBepXAeHUS BbIABUHYTOW runoTe3dbl 6bina
M3ydyeHa KoppensymoHHas 3aBUCUMMOCTb NPOAYKTUBHOCTU ceBOObopoTa OT
ypoBHS TK Ans pasfnyHbIX BapuaHTOB A03 BHeceHnsa yaobpeHun (tabn.

2).
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Tabnuua 2 - Pe3ynbTaTbl MOAENMPOBAHUSA 3aBUCUMOCTU NPOAYKTUBHOCTU CceBOOBOpOTa
(Y, TK.E./ra) ot ypoBHS 'TK (X) npu pa3nnyHbiXx KOMbMHauuax o3 ygobpeHun (kr 4.s./
ra)

Adoza CreneHb
BHecCeHus Perpeccusa M perpeccMoHHas NposiBJIEHUNA
yao6pexHun, CTaTUCTUKA KOPPEeNs4MOHHOMN
Kr A.B. 3aBMCUMMOCTH
y =1,4651x + 1,3422
(1) -0 R2 = 0,2559; R = 0,5059;, F = 1,72; p(F) 3ameTHas
=0,25
2) _ N24 y = 2,4385x + 0,9085
R2 =0,3991; R =0,6317; F = 3,32, p(F) 3ameTHas
P20 K26 - 0,13
R2 =0,3219; R = 0,5674; F = 2,37; p(F) 3aMeTHas
P37 K77 - 0,18
R2 =0,2239; R = 0,4732; F = 1,44; p(F) yMepeHHas
P33 K92 - 0,28
P41 K96 R2 =0,3267; R = 0,5716, F =2,43; p(F) = 3ameTHas
0,18

Pe3ynbTaTbl MmogenuvposaHus (1abs. 2) nokasbiBaloT, 4To Habnwoaa-
eTcs npsiMas 3aMeTHasl KoppensumoHHas 3aBMCUMOCTb MPOAYKTUBHOCTMU
ceBoobopoTa oT ypoBHSA TK, nMerowas nMHENHbIN XapakTep, Npu yBenu-
yeHun nokasatensa MK Ha 0,01 npoayKTMBHOCTbL CeBOO6OpOTa B CpeaHEM
bynet yBennumBaTbCs, NMpUYeM B KOHTPOJSIbHOM BapuaHTe (6e3 BHeceHus
yaobpeHnin) Ha 0,0147 1 K.E./ra. Npu pasnnyHblX BapmaHTax KoMbmMHaumm
BHOCUMBbIX MMWHEpPAsIbHbIX BELWEeCTB POCT NPOAYKTUBHOCTU €CTeCTBEHHO by-
net 6onee cywecrtBeHHbIM - B cpeaHem oT 0,020 go 0,024 1 K.E./ra.

MonyyeHHble pe3ysibTaTbl YKasblBAOT Ha TO, YTO MpPU pPasINYHbIX
ypoBHAX [TK 3/1aCTUHHOCTb M3MEHEHMS NPOAYKTUBHOCTU ceBoobopoTa oT
KOHLEHTpauun n Ao3bl BHOCUMbIX yA0bpeHunn 6yaeT passindyHoOM, a 3HauuT,
N Koppensums Mexay nccnegyembiMu rnepeMeHHbiMU 6yaeT nposBisTbCs C
pa3HOW CTeneHbo CUSbI.

HecMoTpss Ha TO, 4YTO TeCTUpPOBaHME MMOJSIYYEHHbIX PEerpecCUOHHbIX
Moaenen no Kputeputo duiepa, NO3BONASIET CyAUTb 06 MX CTaTUCTUYECKOM
3HAUYMMOCTK C oWKnbKOW, NpeBbiwatoen 5%-Hbl YpOBEHb, BCE XEe MOXHO
yTBEpPXXAaTbOHAAEXHOCTUMOoAeNeMHEMeHee, YeMCBEPOATHOCTbO 70%.2Toro
AOCTaTOYHO ANS NOATBEPXKAEHMS r’MNOTE3bl 0 3aBUCUMOCTU NMPOAYKTUBHOCTM
ceBoobopoTa oT ypoBHS 'TK, yunTbiBas, 4TO MoAesIMpoOBaHUE A1 KaXXA0ro
BapuaHTa KOMObMHaUMM [03 BHOCUMbIX yaobpeHun 6bls10 BbINOJHEHO MO
Manon BblbOpKe, BKOUMBLLEN TONBKO 7 poTauun (3a nepuopg 28 ner).

Ha cnegywwem >sTane uccneposaHusa BnmaHma [TK Ha cTeneHb
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NPOSIBNEHNSA 3aBUCMMOCTU MNPOAYKTUBHOCTM ceBoobopoTa OT KoamyecTBa
BHOCMMbIX MWHepasibHbIX yAOOpPEHUN U COoAEepXaHUSA 3/1EMEHTOB MNUTaHUS
B nouyBe (NoABMXHbIM docdop N Kanun) 6binn MOCTpOeHbl ANs BblI6OpOK
HabnaeHn Cc Tpemsi pasHbiMM BapnaHTaMu yposHen 'K (obwun cnydan,
HUXXe cpefHero W BbllWe cpeaHero). PerpeccnoHHas moaesnb JAMHENHOro
KJslacca umena cneaylowmm sna:

j‘r=a+b-x1+c-x,§r=a+b-x1+c-x,, (1)

rge j}? — TeopeTnyeckmne 3HayveHnda YpoBHA MPOAYKTUBHOCTU
ceBoobopoTa AUYMeHs;

a,b,ca,b,c - oueHKM napaMeTpoB YCAOBHO YMCTON perpeccuu,

Xapakrtepusyruwme BAUSHUE OOBACHAKWMX NEPEMEHHbIX, BKOYEHHbIX B
MoAaenb;

@ a - KOHCTaHTa, oueHuMBalowas CcpeaHun YypoBEeHb 3aBMCUMOWM
nepeMeHHon Y, GOopMMPYIOWMNCA NOL COBOKYMHbLIM B/IMSHMEM BCeEX Mpo-
4Ynx aKTopoB, KpoMe TeX, 4YTO BKJUeHbl B MoAenb (X, — coaepxaHue
noABMXXHOro doccopa, X, - coaepxxaHue NoABUXHOIo Kanus),;

b-x,b-Xx, - yacTb 3HAYeHWS CpedHero YpPOBHA MPOAYKTUBHOCTM
ceBoobopoTa AUYMeHs, 0O6bACHAEMass BMSHUEM COAEPXAHUS B MNOYBE
noaBwXHoro gocoopa (X,);

€-X;C-X; - 4yacCTb 3HA4YeHUA CpeaHero YpoBHSA MNPOAYKTUBHOCTU
ceBoobopoTa, 0bbACHAEMas BIUSAHUEM COAEPXAHUA B NMo4YBe NOABUXHOIO
Kanua (X,).

Pe3ynbTaTbl  MCCNeAoBaHUSE  CMOAENUPOBAHHbLIX  3aBUCUMMOCTEWN
npeactaBneHbl B Tabauue 3.

Tabnunua 3 - Pe3ynbTaTbl MOAENMPOBAHUS 3aBUCUMOCTM NPOAYKTMBHOCTU CeBOO6OPOTA
(¥, TK.E./ra) oT ©sMeHeHUs coaep>KaHUsA 3/IEMEHTOB NUTaHNSA B Noyse (X, — MOABMXKHOMO
doctopa, X, - NOABMXKHOIO Kanus, Mr/Kr noysbl) Npu pasinyHbiX ypoBHax MK
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MHTepBan Perpeccus u CrteneHb

BapuaHTbl

3HauYeHun NposiB/iIeHUN
r:gé::::;" cpeaHero pegf::::l.rc::-:(:aa KOppensLMOHHOM
ypoBHA 'K 3aBMCUMOCTH
y =2,3957 -
. 0,0040-x, + 0,0327-x
(26:4%) 1,03 - 1,9 R2 = 0,4452; R = 3ameTHas
0,6672; F =12,84;
p(F) <0,05
y = 2,4655 -
Huxe 0,0064-x, + 0,0368-x,
cpenHero 1,03 - 1,4 R2 =0,4144; R = 3amMeTHas
(n = 20) 0,6437; F = 6,02; p(F)
<0,05
y =2,2469 +
Bbiwe 0,0002-x, + 0,0255"x,
cpeaHero 1,6 -1,9 R2 =0,4534; R = 3ameTHas
(n =15) 0,6733; F = 4,98, p(F)
<0,05

Pe3synbTaTbl uUccnenoBaHUs MoKa3sbiBalT, 4YTO B obwem cnydae
C y4dyeToM BcCexX Habnwaaembix ypoBHen [TK uMeeT MeCTO 3aMeTHoe
COBOKYMHOE B/IUSAHME [03bl BHOCUMbIX MUHEpanbHbIX YyA0bpeHMn Ha
YPOBEHb NPOAYKTUBHOCTM cCeBOOOOpOTa, MOCTPOEHHass perpeccuoHHas
MoZeNlb CTaTUCTUYECKM 3Haumma no kKputepuirwo Ouwepa un Ha 44,52%
06BbACHSAET COBOKYMHOE BNINSIHUE BKTOYEHHbIX, OOBbACHAWNX NepeMEHHbIX
Ha dopMMpoBaHUE 3HAYEHNN NPOAYKTUBHOCTU CeEBOOBOpPOTA.

OaHako, CTOUT OTMETUTb Hanpas/ieHne BAUSAHUA OO6BbACHSAOLWKNX
MNEPEMEHHbLIX: B C/lyyae C NOABMXHbLIM KanueMm (X,) — Npu yBeIMYEHUN CO-
AepXXaHus aneMeHTa Ha 1 Mr/Kr no4sbl Npu GUKCMPOBAHHOM YPOBHE coaep-
»XaHna dpocdopa, NpoAYKTUBHOCTb ceBOOH6OpOTa KynbTypbl YBEINYNBAETCH
B cpeaHeMm Ha 0,0327 T K.E./ra; npu yBenmyeHmmn noaBm>xXHoro gocdopa
(X1) Ha 1 Mr/kr no4sbl NMpu GUKCUPOBAHHOM YPOBHE COAEPXaHUS Kanus,
NPOAYKTUBHOCTb ceBoobopoTa byaeT cHMUxXaTbcs B cpeaHem Ha 0,004 T K.E./
ra. Takum o6pa3oM, U3 AaHHbIX ABYX MUHEpPasibHbIX BELWECTB B COOTBETCTBUM
C AaHHOW Moaenbito 6bonee 6naronpusaTHoe BAMSHME HA MPOAYKTUBHOCTb
ceBoobopoTa okasbiBaeT Kanun. [pn 3TOM, KOMMJIEKCHOE BHECEHMEe 3TUX
ABYX BMAOB yaobpeHun Ansa Bcex BapuaHToB ypoBHsS [TK 6byaeT umeTb B
LesioM 6naronpuaTHOE BAUSIHUE — MPU YBeMYeHUU Belects o06oux BNAOB
Ha 1 MI/Kr No4YBbl MOXHO OXWAaTb POCT NMPOAYKTUBHOCTM B CpeAHEeM Ha
0,0286 T K.E./ra.

AHanorMyHoe No HanpasEeHUI0 BANSIHUE BHOCUMbIX 403 YA0OpeHUN Ha
NPOAYKTMBHOCTb ceBoobopoTa byaeT HabnoaaTbcsa npu ypoBHAxX 'K Huxe
cpenHero. OgHaKo CTeneHb MNPOSsIB/IEHUS KOppensumm mexay 3aBUCUMOMn
N 06BACHAWMMM NepeMeHHbIMM byaeT Bblpa)XeHa HecKo/sIbko cnabee
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B CpaBHeHUW c obwmmMm cnyyaeMm Mozenu mn 6onee cnabo B CpaBHEHUU CO
cny4dyaeMm mogenu, nocTtpoeHHon ans HabnwaeHun ¢ ypoBHem [TK Bbiwe
cpenHero.

Mpn ypoBHe [TK HWXe cpeaHero COBOKYMHOE BJ/IUAHUE U3MEHEHUS
Ha YpPOBEHb TMPOAYKTUBHOCTU ceBoobopoTa OyaeT TakXe 3aMeTHbIM,
NOCTPOEHHas perpeccMoHHas Moaesb CTaTUCTUYECKN 3HaYMMa Mo KpUTEpUIO
Ouwepa U Ha 41,44% o06bSCHAET COBOKYMHOE BJ/IMSIHWE BKJIHOUYEHHbIX,
06BbACHAKLWMX NepeMeHHbIX Ha (PopMUpPOBaHME 3HAUYEHUN NPOAYKTUBHOCTH
cesoobopoTa.

B cooTBeTCcTBMM C AaHHOW MoAenbto nNpu ypoBHAX 'K HMXe cpeaHero
Npn yBenuyeHur noaBuxHoro kanumsa (X,) Ha 1 Mr/kr noudsbl Npu OUKCHU-
pPOBaHHOM YypoOBHe coaepXxaHus gocdopa, NpoaAyKTUBHOCTb ceBoobopoTa
KynbTypbl yBennumeaeTca B cpegHeMm Ha 0,0368 T K.E./ra; npu ysBenunue-
HUW noaBuxHoro docdopa (X;) Ha 1 Mr/Kr no4sbl Npu HGUKCMPOBAHHOM
YPOBHE coAepXXaHUs Kanms NpoAYKTUBHOCTb ceBoobopoTa 6yaer CHuU-
»XaTbcs B cpeaHeM Ha 0,0064 1 K.E./ra. Takum 06pa3oMm, U3 AaHHbIX ABYX
MUHepasbHbIX BeWwecTB B COOTBETCTBMWM C AaHHOW Mmopenbto 6osiee 6na-
ronpuUsaTHOE BAUSIHME Ha MPOAYKTMBHOCTb ceBoobopoTa Npu HU3KUX YPOB-
HAX [TK oka3sbiBaeT Kanuin. [pn 3TOM KOMMJEKCHOe BHEeCeHMne 3TUX ABYX
BMAOB yaobpeHun 6yaetr uMeTb B LenoM 6naronpustHoe BAUSIHUE — Mpu
yBe/IMYeHUN coaepXXaHnga Bewects 060Mx BUAOB Ha 1 MIr/Kr no4yBbl MOXHO
0XnaaTb pOCT NMPOAYKTUBHOCTU B cpeaHeM Ha 0,0304 T K.E./ra.

PerpeccoHHass mMogenb, MNOCTpoeHHass no Bblbopke HabnwgeHun c
ypoBHAMU TK BbilWwe cpeaHero, apnsetcs 6onee HagexHon No pesynbraTtaMm
F-TecTa u cTeneHb NposiBNEHNA KOPPENAUMOHHON 3aBUCUMOCTN MeXAy UC-
cnenyeMbiMM nepemeHHbiMmn 6onee Bbicokasa (R = 0,67), Ha 45,33% wus-
MEHUYMBOCTb 3HAYEeHUN NPOAYKTMBHOCTU ceBOObOpoTa O0O6BLSCHSAETCS COBO-
KYMHbIM BJIUSSHWEM [,03 BHOCUMbIX MUHEpasibHbIX yA00peHni.

Mpn 3TOM B COOTBETCTBMM C AAHHOW MOAESbIO NPU BbICOKMX NOKa3aTensax
MK yBennyeHue [03bl KAk OAHOro, Tak W Apyroro BewectBa byaer
NOJSIOXXUTENbHO BINATL Ha NPOAYKTUBHOCTbL CeBOOOOpOTA: NMpu yBESIMYEHUNU
coAep>xaHuns NoABMXHOro Kanusa (X,) Ha 1 Mr/Kr noysbl Npn PUKCUPOBAHHOM
ypOBHe coaepxaHusa dochopa npoayKTMBHOCTb ceBoobopoTa yBennumea-
eTcsa B cpeaHeM Ha 0,0255 1 K.E./ra; npu yBenmyeHmnmn noaBmxHoro ¢ocdo-
pa (X,) Ha 1 Mr/Kkr no4ysbl Npn GUKCMPOBAHHOM YPOBHE COAEPXKAHUA Kanus
NPOAYKTUBHOCTb ceBoobopoTa byaeT Takxke yBe/lMynBaTbCA B CpeLHEM Ha
0,00017 T K.E./ra.

TaknMm o6pa3oM, COBMECTHOe yBeindyeHne NoaBmxHbixX opM docoopa
n Kanug éyaet nMeTb B LesioM 6s1aronpmusaTHoe BAUSHUE — MPU YBESTMYEHUNN
obounx BeLwecTs Ha 1 MI/Kr No4YBbl MOXHO OXUKAAaTb POCT NPOAYKTUBHOCTU B
cpeaHeM Ha 0,0256 T K.E./ra.

MO0YHOX0359NCTBEHHbIN BECTHUK, N°3 (47), III kB. 2022 171



Pe3ynbTaTbl UCCleA0BaHMSA NOKa3biBalOT, UTO paboyasa rmnotesa o0 ToM,
4YTO KJIMMaTM4yecKkme ycnosems n yposeHb 'K HenocpeaCTBEHHO BAUSIOT Ha
NPOAYKTUBHOCTb KYy/bTyp cCeBO060OpOTa N CTeneHb Koppensumm ee YpoBHS C
0301 BHOCUMbIX MUHEpPasIbHbIX YA06PEHUN N USMEHEHNEM UX COLEepPXaHUA
Ha 1 Mr/Kr no4sbl, NoATBEPAMIACD.
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Abstract

The article presents the results of 28 years of research with the use
of various doses of fertilizers, the patterns of changes in the productivity of
crop rotation on soddy-podzolic medium loamy soil of the Vologda region and
hydrothermal coefficients (HTC), the content of mobile forms of phosphorus
and potassium and their relationship were revealed. Experimental data
were formed on the basis of 7 crop rotations (observations over a 28-year
period) for five different optimal combinations of nitrogen, phosphorus and
potassium (35 observations in total): (1) - 0 kg a.i. fertilizer (control),
(2) - N24 P20 K26 kg a.i. fertilizer, (3) — N76 P37 K77 kg a.i. fertilizer, (4)
- N93 P33 K92 kg a.i. fertilizer, (5) — N95 P41 K96 kg a.i./ha of fertilizer.
The repetition of the experiment is 4-fold, the placement of variants is
systematically complicated, the size of the plot is 14m x 10m, the area
of the plot is 140 m2, the accounting area for 2-factor studies is at least
24 m2. As research data show, the productivity of crop rotation crops
increased with a rise in the doses of applied fertilizers and turned out
to be maximum on average for the 1st rotation when using the mineral
fertilizer system N93 P33 K92 kg Al/ha (variant 4) and the organomineral
fertilizer system - N95 P41 K96 kg a.i. / ha (variant 5), which amounted
to 5.7 t/ha of a. unit. The highest productivity turned out to be on average
for the 7th rotation of the crop rotation, which corresponded to 7.2-7.4
tons of units/ha in the 4th and 5th variants. In the 2nd - 6th rotations of
the crop rotation, variants 4 and 5 were also distinguished - variants with
the maximum doses of applied fertilizers. The regression model describing
the dependence of crop rotation productivity on HTC, levels of mobile
phosphorus and potassium content shows that an increase in the content
of mobile forms of phosphorus and potassium in the soil by 1 mg/kg will
have a positive effect on crop rotation productivity: with an increase in
the content of mobile potassium (X2) by 1 mg/kg of soil at a fixed level
of phosphorus content, the productivity of crop rotation increases by an
average of 0.0255 t KE/ha; with an increase in mobile phosphorus (X1)
by 1 mg/kg of soil at a fixed level of potassium content, crop rotation
productivity will also increase by an average of 0.00017 t KE/ha, with an
increase in both substances by 1 mg/kg of soil, one can expect productivity
growth by an average of 0.0256 t KE/ha.
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AHHOTauUuuMA

B cTaTbe nokasaHa akTyanbHOCTb M Lenecoobpa3HoCTb NMPOU3BOACTBA
HU3KOXXMUPHOIrO0 MOIOYHOIN0 HanuTka, oboraleHHOro NopoLLIKOM SiYMeHs, B
KayecTBe 3aMeHuUTens kode. bnarogaps BbICOKOW MULLEBOW LLEHHOCTU U
OTCYTCTBMIO KO(PenHa NoNyYEHHbIN NPOAYKT MOXET bbITb peKOMeHA0BaH ANs
HenocpeacCTBEHHOro ynotpebneHus B nuuly BCEMU rpyrnnamMmm HaceneHus,
B TOM 4yucCne B CUCTEME MUTAHUA AETCKUX U CAHATOPHbIX YYpexAeHUN.
O6beKkTOM nccneaoBaHUS CNYXUAM onbITHble 06pa3Lbl MOSTOYHOIO HaNKUTKa.
B KadecTBe OCHOBbI MPUMEHSNIN Cyxoe o06e3XUpeHHOe MOJIOKO nocne
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BOCCTaHOBNEeHUA. [nsa npnaaHmsa KopenHoro BKkyca HanmTkKy Ncnosib3oBanm
SIYMEHHbIN MOpOLWOoK B Konndectee 7 %. B kadecTtBe AOMNOSIHUTENBbHOIO
MCTOYHWUKA YrNeBOAO0B NPUMEHSIN cmpon TonnHambypa B Konndectee 4 %.
MunkpockonnpoBaHmem obpa3uoB HanNnUTKa NCCefoBaHO AUCNeprupoBaHmne
31aKOBOW COCTaBASAOLWEN B MOJSIOYHOM Cbipbe. MeTOoAOM pPOTALMOHHOWM
BMCKO3UMETPUN BbIABIEHO T[MOJIHOE BOCCTAHOBJ/IEHWE CTPYKTYpbl Mocne
MeXaHWU4YeCKOro paspylleHuns U ynydlleHne nokasaTess noTtepu BA3KOCTU
B obpasuax nocne XonoauabHOro XpaHeHus no cpaBHeHUto ¢ obpasuamu
cpasy nocne nonydyeHus. Cpok XpaHeHUs HanuTka YCTAaHOBJIEH MEeTo4O0M
MUKPOBMONOrM4yeckoro aHanmsa.

MnTbeBble MOJSIOYHbIE MPOAYKTbl, KakK MNpaBwua0, UMEKT HEBbICOKYHO
NULLEBYIO MIOTHOCTb. B cerMeHTe MOM0OYHbIX HAaNMMTKOB NpPenMyLWEeCTBEHHO
npeobnagatoT NpoAyKTbl C MaccoBon gonen 6enka ot 3 4o 5 %. YuutbiBad
YCTOMUYNBYIO TEHAEHLUMIO HEeAOCTAaTOUYHOro coaepXxaHust 6enka B paunmoHax
POCCUSIH, aKTyasibHbIM OCTaeTcss HeobXoAMMOCTb CO34aHUS MPOAYKTOB C
NnoBblILWEHHON 6enKkoBOW LeHHOCTb. OaHako nNpu oboraweHmm MOSTIOYHOIo
Cblpbsi, 0COBEHHO HU3KOXMPHOIO, APYrMMU MHIpeaAnEeHTaMN MOy T BO3HMKATb
npob6nemMbl opraHosienTMYeckom nMpuemMneMmMocTn U CcTabusibHOCTM MULLEBOM
CUCTEMBI.

B ocHOBe AaHHOro uccneaoBaHMs UCNOSIb30BaHa U3BECTHas Tpaanums
NPUroTOB/IEHUS HANUTKOB, 3aMeHsAWKNX Kode. B3aBNCMMOCTM OT pelenTypbl
NX noapasaensitoT Ha Tpu Tuna:

- HaNMWUTKM, YaCTUYHO coaepxalme Kode;

- HANMWUTKKN, coaepXxalwme LMKOpUM U He cogepxalume Kode;

- HaNMWUTKN, B COCTaBe KOTOPbIX HET HU KOode, HN LMKOpUS.

TakuMe HanuTKKU - NONynsipHbIA MPOAYKT B cCucTeMe oblenuTa,
BK/1lOYAs AETCKUE U CaHATOpPHble yupexaeHus. O6bsaCHEHNEM 3TOMY CITYXKUT
NOHUXEHHOE coAepXXaHne UIKn NnosiHoe OTCyTCTBMe KodeunHa.

N3 BCex 3epHOBbIX, KOTOpble WCMNOMb3YKTCA A1S MPUrOTOB/EHUS
HaNMUTKOB, 3aMeHsLWKnX Kode, BblbpaH A4YMeHb. LIBET M KOHCUCTeHUUS
SSYMEHHOro HanuTKa BHEWHEe O4YeHb CX0Xa C HaTypanbHbIM Kode, a
nAobasneHmne MosioKa AenaeT BKYC HannTka MArKMM 1 noxoXmnM Ha Kany4vunHo.
K TOMy Xe B SlUMEeHe HeT TaKoro KosmndectBa 3@UpPHbIX Maces, Kak B
Ko enHbIX 3epHax, NO3TOMY OH He OCTaB/seT Ha nocyae creaoB U 3anaxa

[1].

OcHoBHasi Macca YrneBoAoOB S4YMeHsl npeacTaBfieHa KpaxmasioM.
Coaep>aHue MOHO- U 0fIrocaxapuaoB B 3epHe siUMeHs, N0 AaHHbIM pa3HbIX
aBTOpOB, BapbupyeTcsa B npeaenax 1,4-6,8 %. B 3apoabliwie obHapyXeHo
4,9 % paddunHo3bl [2].

B cocTtaBe KNETOYHbIX CTEHOK $SA4YMEHs HanAeHbl noaucaxapuabl
B-rntokaHbl. 1o CTpYyKTYype B-rnoKaH npeactaBnseT IMHENHbIN Monncaxapua,
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obpa3oBaHHbLIN OCTaTKaMn D-rnKonNMpaHo3bl, KOTOpble COeAMHSOTCS
B-1,4-cBA3SMKM B opraHmM3oBaHHble 6510kn Yepes 3-1,3-cBA3n. Bo BTOpnUYHOM
CTPYKType Mofnekyna B-rawkaHa npeacrasnsier cobom M30rHyTyk uenb,
MoAeNb KOTOPOWM OnNuCbiBaeTcsa UWAMHAPOM, WMEKLWUM AJIMHY PaBHYIO
3,5-3,8 HM 1 anametp okono 0,45 Hm [2, 3].

Mpu nomMone 3epHa B-rnoKaHbl BbICBOOOXAAOTCA U3 KNETOUYHbIX CTEHOK.
N3BECTHO, YTO CTeneHb U3BNeYeHMs B-rIOKaHOB NPSAMO NPOMOpLMUOHabHa
TOHKOCTM NoMona [4, 5]. Monaaasa B BOAHYO cpeay B-rntoKaHbl, yBeNNYMBaKOT
ee BS3KOCTb. VIMEHHO 3TO CBOWCTBO MpUBJIEKAeT TEXHOJIOFOB B peLueHun
MCMOMb30BaTb AaHHbIE TMAPOKONONAbI B MPON3BOACTBE MHOMMX NPOAYKTOB.
Tem 6onee, 4To B-rNOKaHbI, YCTOMUYMBLIE K NepeBapuBaHnio U agcopbunn B
TOHKOM KULEeYHNKe YenoBeKa, BbIMOSHAKT psij Mosie3HbIX PU3Moaormyecknx
dYHKUMA, yNydLaoLWmX NpoLeccbl YCBOEHUS, MUKPOBMOLLEHO3 M 3BaKyaLuto
oCTaTkoB nuwn. B wutore Takue 3ddeKkTbl onocpeaoBaHHO OKa3biBaOT
HOpManuaylulee AeNCTBME Ha NUNUAHbLIN N yrneBoAHbIn 0bMeHbl [6].

OaHako  ucnosib3oBaHMe  B-raKaHa  Kak — (PYHKUMOHANbHOIO
WHrpeaAneHTa 3SKOHOMMYECKM Mano rpuBaeKaTenbHO U3-3a BbICOKOM
CTOMMOCTM €ro 3KCTpPakuum U OYUCTKU. ANbTEPHATMBHLIM BapUaHTOM
YAy4lleHNs KOHCUCTEeHUMM NPOAYKTOB, HanpuMmep, Ha MOJSIOYHOW OCHOBE,
MOXeT 6biTb MCNOSIb30BaHWE 3epHOBLIX WU MPOAYKTOB WMX nepepaboTku,
boratbiX B-raoKaHamu.

PaccmaTpmBass BO3MOXXHOCTb MPOMbIWIEHHOW TEXHO/I0OMMKU rOTOBOIrO
MOJIOYHOI0 HAaNMTKa — 3aMeHuTens Koge, n3ydeHbl ero opraHonenTnyeckume
N PU3NKO-XMMMYECKNe, B HaCTHOCTM peosiormyeckne CBOMCTBA.

O6beKkTOM uccnefoBaHUS CAyXunu obpasubl MOSIOYHONO HanNwuTKa,
oboraleHHble NOPOLKOM SYMEHS U CMPONOoM TonnHambypa.

OCHOBHbIM MOJIOYHbIM CbIpbEM CITYXWU0 CyXoe 06e3XXnpeHHoe MOJI0KO
(COM) npowussoactea AO «Y4yebHO-OMbITHbIM MONOYHLIA 3aBoa» BIMXA
M. H. B. BepewaruHa. OpraHonentunyeckme u GHUINKO-XUMUYECKUE
xapaktepuctmkm COM cooTBeTCcTBOBanM TpeboBaHMAM OENCTBYHOLWEN
HOPMATUBHOW AOKYMeHTauMn Ha AaHHbIK NnpoaykT [7]. Mo Mukpobuonorn-
YEeCKMM rnokasaTensaM M nokasaTtensm 6e30nacHoOCTn cyxoe obe3xXmnpeHHoe
MOJIOKO YAOBNETBOPSNO nokKasaTendaM TexHuyeckoro pernameHta Tamo-
>XeHHoro coto3a [8, 9]. [NoMMUMO BbICOKOW MULLEBON LEHHOCTU N NPUSTHOIO
Bkyca, COM uMHTEepeCHO AN NULWEBON NPOMbILIEHHOCTN YAO6CTBOM TpaHC-
NOPTUPOBKU N ANUTENbHbIM CPOKOM FrOAHOCTMW.

KodenHbln BKYC HanUTKy npuaasanm NyTeEM BHECEHUS B MOJIOUHYHO
OCHOBY MNoOpoLWwkKa f4MeHs (A4MeHHbI HanuTok «CTapas menbHuua», OAO
«Pycckun npoaykt», Poccms). [laHHbIN MHrpeaneHT npeacrasnseT cobon
nopowkoobpasHyto dopMy nepepaboTaHHOro0 SAYMeEHsi, KOTopas CnocobHa
paBHOMEPHO pacnpenensitbCd B MOJIOYHOM Cbipbe. DTO BaXHOe YyCNoBUE
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AN NposIBNEHNS CBOUCTB SAUYMEHS KaK ruapokonaonaa, Kotopoe byaet crno-
cobcTBoBaThL CTabunmsaunm NpoayKTa B XpaHEHUMN.

BmecTo caxapo3bl 418 npugaHnd cnagkoro Bkyca HanmTKy UCNoJib30BaH
cupon TonuHambypa (npomussoautenb OO0 «Teppa», Poccusa), nmerowmnmn
BbICOKYO C/1al0CTb N XOPOLUY pacTBOPUMOCTb.

OCHOBY MOJIOYHOr0O HanmuTka rOTOBWUIWM pacTBOpeHuMeM 18 r cyxoro
obe3xunpeHHoroMmonoka(COM)BnutbeBomBogenputemnepatype(50,0+£2,0)
B MepHoM konbe Ha 100 cM3. TTopOoLLIOK A4MEHS BHOCUITN B MOJIOYHYHO OCHOBY B
Konunyectse 7 % oT Maccbl cMecn. Cupon aobaensnu B 0bpa3subl U3 pacyeta 4
% oT obbeMa cMmecu. NacTepmsaumio HaNUTKa NPoBOAUAU NPU TeMMepaType
(87,0£2,0) B TeueHme 8 cekyHa. [anee oxnaxganu [0 TemnepaTypbl
(22,0+£2,0) °C, noooep>XuBaeMon B TeueHue gerycrauumu. [danbHeuwuve
ncnbiTaHms obpasyos nposoannn Ha 10, 15 n 19 cyTkM nocne xXpaHeHus
npu Temnepatype (4+2) °C.

MnoTHOCTbL 06pa3uoB nccnegoBanu C noMouwbio TeH3moMeTpa KRUSS
K-20S. CnocobHocTb 06pa3uoB COXpaHATb HadallbHble CBOMCTBA Npu
XpaHeHnn nccnegosanan MeToAoM nocesa Ha nNUTaTenbHYy cpeay no NOCT
32901-2014 » no nokasaTento aKTUBHOW KWUC/IOTHOCTM B COOTBETCTBUMU C
FOCT 32892-2014 [10, 11].

Peonornyeckume xapaktepuctnkmn obpasuoB NnpoayKTa: NoTeps BA3KOCTHU
N BOCCTAHOBNIEHWE CTPYKTYpPbl onpeaensnn Ha poTauMoHHOM BU3KO3UMETpe
Fungilab SMART cepuun R [12].

MunkpockonnpoBaHue o6pa3uLoB BbIMOSHAM HA CBETOBOM MUKPOCKOMe
Axio Imager Z1 Carl Zeiss npun CTOKpaTHOM yBenn4yeHunm obbekTnBa WU
okynapa. [Ona ¢$oTocbeMKu wucnonb3oBann undposyro kKamepy AxioCam
HRc.

PasMep yacTtuiuy nNpu 3/1eKTPOHHOM MUKPOCKOMUPOBAHUWN BbIYUCTIANN
pacyeTHbIM MeToAOM [13]. Buanmeble yactmubl noapasnensann Ha ppaxkumm
rno pasMepam: meHee 50 Mkm, oT 50 go 100 mkm, ot 100 go 200 mkMm, ot 200
0o 300 Mmkm 1 ot 300 go 400 MKM U CTPOUNN KYMYNATUBHbIE KPUBbIE pac-
npeaeneHnsa 4actuy, rno KOTopbiM onpeaensanu nokasartenm AUCMNEepPCHOCTU
obpa3uoB. HenocpeacTtBeHHO Ha KpMBOM onpeaensnu npoueHtTunm (dx) -
pasMep X, HMXe KOTOPOro HaxoamTcs onpeneneHHoe Konndectso obpasua.

BbipaboTky OnNbITHbIX 06pa3uoB N nccnenoBaHUs MNOBTOPSAN
TpexkpaTHO. MaTeMaTtuyeckyto 06paboTKy AaHHbIX BbINOAHSAANM  C
ncnosib3oBaHMeM nporpaMmHoro obecneveHmns Windows 10.

CBeXenpuroToB/IEHHblE HAMNUTKW C SAYMEHEM UMeNn CcnanKoBaTbin
MOJIOYHbIM BKYC C FQPMOHWUYHbLIM 3€pPHOBbLIM MPUBKYCOM, MNOAOOHbIM BKYCY
Kode ¢ MosIoKOM. 3anax 6bia1 NPUATHLIM MOTOYHO-3€PHOBbIM. KOHCMCTEHUUS
6blna ogHopoaHOM, 6e3 KOMOYKOB. HannTkn obagann CBETNO-KOPUYHEBBIM
LLBETOM, COOTBETCTBYOLWMM AYMEHHOMY HAanNUTKY. lNnweBasnaHepreTmyeckas
LLEHHOCTb HanNMTKOB NpeacTasfieHbl B Tabsvye 1.
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Tabnuua 1 — lMNMuwesasa u dHeEpreTnyeckasa LUeHHOCTb O6pa3LI,OB AYMEHHOIo HalnTKa

NMoka3aTenb 3HayeHue nokKkasarens

MaccoBasa gons xwupa, % 0,20
MaccoBas gons 6enka, % 7,80
MaccoBas gons yrnesonos, % 16,03
MaccoBas [0S CyXOro MOJIOYHOro ocTtaTKa 24,20

(CMO), %

DHepreTmnyeckas LeHHOCTb (KanoOpUMHOCTD), 97 /413
Kkan/kOx

MukpodoTorpadpus obpasLoB HAaNMTKOB Ha KOHeL npeanosiaraemMoro
CpoKa rogHoCTU npeacrtaBsieHa Ha pucyHke 1. lpu yBennmyeHun XopoLlo
BMAHA pas3/indHasa CTerneHb AUCMNEPCHOCTM 4YacTuL, SYMEHHOro rnopowka B
HanuTKax.

| 200 g

PUCYHOK 1 - MukpodoTorpacdus o6pasLioB HanuTka Ha
KOHeL, npeanosiaraeMoro cCpoka rofiHoCTH

PacuyeTHble pa3Mepbl YacTUL, AYMEHHOrO NOpoLWKa B HanUTKax npea-
CTaBfieHbl B Tabsimuye 2.
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Tabnuua 2 - PacuyeTHble pa3Mepbl YacTuL, SYMEHHOIO NMOpPOLLKa B HanuTKe

PacuyeTHble AnaMeTpbl, MKM 3Ha4yeHus
d,,, MKM 3,0+0,1
d.,, MKM 25,0+0,2
d,,, MKM 55,0+0,2

MeanaHHbI AMaMeTp YacTul SYMEHHOro Nnopollka B HamnmuTKax, Kak
BUAHO B Tabnuue 2, coctaBun 25 MKM. KO/MYECTBO YacTul, SSYMEHHOrO
NopoLlKa B HanuTKax pasMepoM MeHee 3 MKM coctaBnsinio 10 % u Takoe
€ KOSIMYECTBO 4YacTul, SSUMEHHOro Mopollka B HanmuTKax UMenn avameTp
6onee 55 MKM. [IOCTUrHYTOE ANCNEPIrMPOBAHNE PACTUTENBHOMO UHIFPEANEHTA
BMOJIHE I0OCTATOYHO, YTO6bl HE IaBaTb HEXENATEbHbIX OpraHo/IeENTUYECKUX

olyLeHnn.

MokaszaTenn KOHCUCTEeHUMM oOoueHuMBannm MeToZaMn pPOTALMOHHOM
BU3KO3MMeTpun. KpuBble HanpsixeHums casura obpasyoB cpasy nocne
M3roToBNeHns U Ha 19-e cyTkn xpaHeHua npu (4,0+2,0) [0 nokasbiBaloT
BbICOKYIO CTabWNbHOCTb CTPYKTYpbl B MOMEHT TMPUIOXEHUSA WU CHATUS
Harpysku (puc. 2).
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6
PUcyHok 2 - Peoniormyeckne KpuBble HanpsiXKeHUs caBura B OMbITHbIX 06pa3uax

HanMTKa cBeXxenpurotoBaeHHoro (a) u nocne 19 aHen xpaHeHus (6)

NcnbiTaHne KOHCUCTEHLMU obpasuos Ha CNoCcoBbHOCTb
NPOTUBOCTOSATb MexaHn4ecKoMmy pa3pyLeHnIo nocne
ABYXMUHYTHOIFO BO3AENCTBMS MOKa3ano, YTO K KOHUY A0nyCcTUMOro
CpoKa TrOAHOCTM rMoKasaTesb NoTepu  BA3KOCTU  CHM3WUACHA  Ha
5 % no cpaBHEHUIO CO cBexXeBblpaboTaHHbIMK obpa3uamu (puc. 3).

120
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[ToTeps BASKOCTH, BocoTAaHOETEHME CTRVETYREL Yo

B CeexeEnpaloTannele ofpasuel B Ogpasoe nocne 19 o=l xpansHERA

=

PucyHok 3 - lNokasaTtenu YCTOVILIMBOCTM 06paBLI,OB K MeéXaHUYECKOMY BO34ENCTBUIO
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Ha pucyHke 3 BMAHO, 4TO oObpasuaM 6O6b1I0 XapakKTepHO MOJIHOEe
BOCCTAHOBNIEHNE CTPYKTYpPbl U Cpa3y MNoCie MU3roToBsieEHUSA, U MNocne xpa-
HeHuns npu (4,0+£2,0) [0 B TeyeHne 19 cyToK. HECOMHEHHO, 3TO CrneacTBue
COYeTaHMSA HEeCKOIbKNX (haKTOPOB, TaKMX KaK BbICOKOE COoAepXaHMe CYXnx
BeLWecTB 1 NPUCYTCTBUE r’MAPOKOINONA0B pa3HoW npupoabl. MNo-snammomy,
B YCNIOBUSAX SKCMepuMeHTa Nponucxoannio ycuieHne ruapodusibHbIX CBOUCTB
M MONOYHbIX 6enKoB, N nonmncaxapmaoB aumeHs. MNMNoaobHble nposBieHUs
CUHEprmsMa Bcerga nofoXnMTeNbHO CKa3blBAOTCA HAa KOHCUCTEHUMU NUTbe-
BbIX MOJIOYHbIX NMpoayKToB [14]. Takxe HeManoBa)XHoe 3HadyeHue MMesno
Aanekoe OT U303/1eKTPUYECKOMN TOUYKW KaseumHa 3HadveHune pH HanuTka. B
cBexesblpaboTaHHbIX 06pa3uax nokasartenb pH 6bln B Nnpeaenax ot 6,5 oo
6,6, a B KOHLe CpoKa XpaHeHusa — ot 5,7 po 6,1.

Mukpobuonornmyeckme  uccnenoBaHmss  NpoBOAMAM  C  LENbKO
YCTaQHOBJ/IEHMS CPOKOB XpaHeHWs mnactepu3oBaHHOro HanuTtka. [loces
Ha nuTtaTenbHble cpeabl Keccnep n KMA®AHM npoBoauMnun cpasy nocne
M3roToBneHna Hanutka, Ha 10 cyTkun, a TakXe Ha 15 n 19 cyTkn XpaHeHus.
N3meHeHn no coaepxaHuto BIKIM B obpa3uax B npouecce XpaHeHUsl He
npoucxoanno. Konmyectso MAOGAHM B CBEXeNpUroTOBMIEHHbIX HanNUTKax
coctaBnsno 1,1x10! KOE/cM3. Tlpu xpaHeHun nokaszatenb KMAOGAHM
yBennumanca ¢ 3,7x10! KOE/cm3 Ha 10 cytkn go 6,5x102 KOE/cm3? Ha
19 cytkn. C y4deToM KoadduUMeHTa pe3epBa, pPeKOMEHAYeMOro Aans
CKOPOMNOPTALWMXCA NMPOAYKTOB CO CPOKOM rogHocTn Ao 30 CyTOK, KOTOpbIN
coctasnsieT 1,3 [15], npeanonaraeMblt CPOK XpaHEHUsS cocTasmn 15 cyTok.

Mo pe3ynbTaTaM MUKPOOUOMOrMYecKknx UcnblTaHUN  obpa3uos
NPOAYKTaA CBEXENPUIroTOB/IEHHbIX U Ha NPOTSAXEHUN CpoKa XpaHeHus obuiee
KOMYECTBO MUKPOOPraHMU3MOB YBESIMUYMUIOCh Ha NOpsiAOK, HO OCTaBasnocChb
B npeaenax HopMmaTtmea (He 6onee 1x10° KOE/cM3), monyckaemoro Tex-
HWYECKUM pernaMeHToM TaMoXXeHHOro coto3sa «0O 6e30omacHOCTM MOJsioKa M
MOJIOYHOW nNpoayKuuu» [9].

NTorom npoBeneHHOM paboTbl SBAAETCS peuenTypa HU3KOXUPHOro
MO/IOYHOro HanuTka, oboraweHHOro mnopoWKOM S4YMEHS B KadecTBe
3aMeHunTensa kode. Xopowmne notpebutenbCckne XxapakTepnucTtmkm npoaykTa
NO3BOJIAOT MCMOJSIb30BaTb pe3y/bTaTbl NPOBeAEeHHbIX MccneaoBaHUN AN
AanbHenwen paspaboTku TEXHONOrMM U HOPMATUBHOW AOKYMEHTauun Ha
HU3KOXXUPHbIA MOSTIOYHbIA HANMUTOK — 3aMeHuTeNb Kode.

MaTepuan noaroToB/ieH B paMKax rocyaapcrseHHoro 3agaHuna FGMFE-
2022-0002.
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Abstract

The article proves the relevance and reasonability of producing a
low-fat milk drink enriched with barley powder as a coffee substitute.
Due to the high nutritional value and the absence of caffeine properties,
the resulting product can be recommended for direct consumption by all
groups of the population, including in the nutrition system of children’s and
sanatorium institutions. The object of the study was prototypes of a milk
drink. Skimmed milk powder was used as a base after recovery. To give
the coffee taste to the drink, barley powder was used in an amount of 7%.
Jerusalem artichoke syrup in the amount of 4% was used as an additional
source of carbohydrates. Microscopy of beverage samples investigated the
dispersion of the cereal component in dairy raw materials. The method
of rotational viscometry revealed a complete restoration of the structure
after mechanical destruction and an improvement in the loss of viscosity
in the samples after cold storage compared with the samples immediately
after receipt. The shelf life of the drink is determined by the method of
microbiological analysis.
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AHHOTaAUmMA

NMpencraBneHHble  pe3ynbTaTbl  MUCCNefOoBaHUMW MO Pas3BUTUIO
cblpogenbyeckon oTpacnn benapycm v nNpou3BOACTBY CblpOB B
BeAyWEeM npoMbiWNeHHOM npeanpudatum  otpacian  COOO «bencbip»
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CBMAETENbCTBYIOT O 3HAYUTENbHbIX MEepCnekTUBaxX MeXroCyaapCTBEHHOro
B3amMmogenctenga benapycn wu  Poccuinckon ®depepaumn. [lpn  aTOM
pa3paboTka cCTpaTermyeckoro napTHEpPCTBA MNpousBoaAuTeNen Cbipa B
Pecnybnunke benapycb 1 HanpaBleHHOCTb OCHOBHbIX OPUEHTUPOB PbIHOYHOM
peanusaunmn BocTpeboBaHHOM nNuWeBOM nNpoAykKumm B Poccumnckon
denepaunn CBMAETENbCTBYOT O CPOPMUPOBAHHOU COUMOKYbTYPHON W
NPOV3BOACTBEHHO-3KOHOMNYECKOM B3aUMOCBA3U 6M3KMX NO AYyXY HApOA40B,
HacensLWnUX OTMEYEeHHble rocygapcTaa.

BeeneHune

Cblp - 3aMeyaTesibHbIM NMWEBOW MNPOAYKT, nMOJSlyyYaeMbln B
npouecce cCblpogenns, BKOYaeMblh B  TpPaAUUMOHHYKO W HOBYHO
COLUMaNbHO-NMPOU3BOACTBEHHYIO KY/NbTypy BCero HaceneHus Halleun
nnaHeTbl. [Mpon3BOACTBEHHO-2KOHOMUYECKME OCOBEHHOCTM Cbipa TECHO
B3aMMOLENCTBYIOT C CO34aHMEM arpoksacrtepumsaumoHHOM  CUCTEMbI
Ce/IbCKOX035IMCTBEHHOIO NMPOM3BOACTBA MOJIOKA-Cblpbsl, €ero adeKTUBHOMN
NPOMbIW/IEHHON rMepepaboTkm W, B KOHEYHOM WUTOore, peanumsaummu
nosiy4yaemMom nNpoAoOBOLCTBEHHOM arponpoaykKumMm C WUCNOJ1b30BaHMEM
pPa3/IMYHbIX BMAOB MAapKETUHIOBO-/IOFMCTUYECKUX CXeM W Toprosnm [1-7,
10-25]. B cBA3M C 3TUM NpeacTaBfieHHble Ha 06CyXaeHne matepuanbl UC-
cnenosaHUn cblpogenus B benapycum n nponsBOACTBEHHOW AeATENbHOCTU
KOHKpeTHoro npoussoauntens colpa COOO «bencbip», Kak 04HOr0 U3 CaMbIX
KPYMHbIX «UFPOKOB» Ha BHYTPMOENOpyCCKOM U MeXAyHapOAHOM pblHKaX,
SABMSAOTCA aKTyasibHbIMKU, 3aTparvBaloWMMN HENOCPEeACTBEHHbLIN MHTepec
3HAYUTENBLHOrO0 KOMIMYecTBa TOBaponNpom3BoaguUTesien Cblpa, YacCTHbIX
TOProBbIX KOMMNAHUN U paKTUYeCcKux notpeburtenen colpa.

Llenn n 3apaun nccneaoBaHumn

OcHoBHasi uUenb  MCCNegoBaHWMM  3ak/k4vanacb B U3YYEHUU
KOJIMYEeCTBEHHbIX N KauyeCTBEHHbIX MapaMeTpoB Cbipoaenus B Pecnybnuke
Benapycb npu wu3ydeHunm obwen CTaTUCTUYECKON WU KOHKPETHOM
NPOU3BOACTBEHHO-3KOHOMUYECKON MHpOopMauun. ns 4OCTUXEHUS NOCTaB-
NIEHHOW Uenu pewanucb crneaylowme 3agadnm: npomsBoAMIOCH U3y4deHue
AAHHbIX FOCYAapCTBEHHOMW CTaTUCTMKKU MO NMPOU3BOACTBY M TOBapoABMXKe-
HUIO Cblpa B benapycu mn 3a eé npeaenamu; mayyasnaucb Npomn3BOACTBEH-
Hble NMoKa3aTeNn CblpoAesb4yeCcKoro HarnpasieHns B cneunananampoBaHHOM
M o4yeHb KpynHoM npeanpuatum COOO «bencbip»; ocywecTengasiach
06paboTKka NoNyYeHHbIX AAaHHbIX, UX aHANN3 U UHTeprnpeTayus.

MaTepuan n MeToabl UCCNeaoBaHUM

NccneposaHna nposoaunnince B 2016-2020 rr. npu  M3y4dYeHUMU
CTaTUCTUYECKUX nokasaTenen (AaHHbIX TroCyAapCTBEHHOM CTaTUCTUKKU
Pecnybnuku bBenapycb) npoussoactBa cbipa U B 2018-2020 rr. npwu
NPOU3BOACTBEHHbIX UCCNeA0BaHUSAX MNPOU3BOACTBEHHO-3KOHOMUYECKOM
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AeaTeNnbHOCTM MolHenwero B benapycu npeanpuatus, 3aHMMatoWerocs
NPOu3BOACTBOM pasfinyHbIX CcOopToB U BMAOB cbipa COOO «bencoip».
NccnepoBaHua BkAo4Yanu HabnwaeHUs M yyéTbl, aHanIn3 MNOJSIy4YeHHOM
nHdopmaunn. Metoamka nccnegosaHum obwenpuHaTas. Metogonormyeckas
6aza wuccnegoBaHuUM BKJKOYana WCMoAb30BaHME METOAOB CpaBHEHMS,
NOrMYecKoro, CMHTe3a, NpuKIagHoOn MaTeMaTUKN.

Pe3ynbTaTbl UccneaoBaHum

[MpoMbllWeHHOe cbhipogenune benapycun npeactasneHo 34 KpPyMnHbIMU
npeanpuatTnaMm nNo nepepaboTke MOMOKa-Cbipbs, 3aHMMaKOWWUMUCS
NPOVU3BOACTBOM pPa3/IMyHbIX BMAOB U HAaMMEHOBaHWUN cblpoB. Cpeaun 3TuX
npeanpuaTMn  o0cobeHHO BbIAENSATCS MO  MOLWHOCTM MpOu3BOACTBA,
TOBaAapoobopoTy, KayecTtBy MNpOM3BOAMMOWN nNuweBon npoaykumm (cbipa)
cnegyrowme: OAO «CaBywkuH npoaykr», OAO <«BepxHeaBUHCKUN
MacnogenbHoO-CblpoAdenbHblin  3aBoa», bpacnasckun  dunmnan OAO
«[Ny6OKCKNN MONOYHO-KOHCEPBHbIM KOMbuHaT», OAO <«bepesoBckum
cblpodenbHbit KOMOUHaAT», OAO <«Cnyukumin cCblpoaenbHbli KOMBUHAT»,
COOO «bencbip» 1 gpyrue [5, 6].

N3y4yeHne OCHOBHbIX NPON3BOACTBEHHO-OKOHOMUYECKNX NOKa3aTeneun
Npou3BOACTBA W peanu3aumnm (ToBapoaBUXEHUSs) Cblpa B benapycu
npeacrasneHo B rabsmye 1.

Tabnuuya 1 - BaxHenwmne Npon3BOACTBEHHO-3KOHOMMYECKME MoKasaTenn Cblpoaenus
Benapycn*, T

NNoabl uccnegoBaHum
2017 2018 2019

AHanusupyembie nokasatenm

2016 2020

O6béMbl Npon3BOACTBa MOJIOKa-

Cblpbs, 7,140 7,321 7,345 7,394 7,765
MIH T

Mpon3BOACTBO CbIpOB (KpoMe 191400 | 193400 | 203200 | 243900 | 270700
naaBfeHbIX)

3anacbl Ha Ha4vano roga 9522 7893 10887 8044 10105
NmnopT 2286 2128 2648 3170 3705
CtpaHbl CHI 1317 1142 1449 1582 1716
CtpaHbl BHe CHI 969 986 1199 1 588 1 989
NToro pecypcos 209614 | 210084 | 223734 | 262479 | 291282
MoTtpebneHo B Pecnybnuke 54915 | 66720 | 66457 | 87147 | 96691
Benapycb

akcnopT 146806 | 132477 | 149233 | 165227 | 182570
CtpaHbl CHI 146790 | 132277 | 149173 | 165172 | 182516
CtpaHbl BHe CHI 16 200 60 55 54
3anacbl Ha KoHel, roga 7893 10887 8044 10105 12021
* CocTtaBneHo no [1, 12, 14] n cobCTBEHHbLIM pacyéTaM.
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N3 Tabnuubl 1 BMAHO, 4YTO benopycckoe cenbckoe XO35UCTBO,
npeacTaBieHHoe rnaBHbiM 06pa3oM KpynHOTOBAPHbLIMU NMPOU3BOAUTENSIMU,
XapaKTepulyeTcsa MoCTerneHHbIM HapawuBaHneM 06bEMOB MNPOU3BOACTBA
MOJIOKa-CbIpbsi 3@ roabl uccneaoBaHnin, Tak, 8 2016 r. o6bEmM Nnpon3BoanMMOro
TOBApHOro Mosioka cocrtasun 7 MnH 140 TbiCc. T, B nocneaywouwume roabl
NPONCXOANNO NOCTENEHHOE, HO HEYKJTOHHOE YBEe/IMYeHne ero npon3BoacTBa,
n B 2020 r. Mosoka-cblpbs 6bI10 NMpousBeaeHo yxe 7 MAH 765 TbeiCc. T,
YTO rMokKasbiBaeT pocT Ha 8,8 %. NMea Takue b6onbwine 06bEMbI MOSIOKa-
Cblpbsi, 6enopycckue npoussoanTenun-rnepepaboTynkn MosioKa oTaaBau
cebe OTYET B TOM, UYTO CTO/Ib 3HAYUTENIbHOE, dHEpPropecypCco3KOHOMHOE
NPOW3BOACTBA BaXkKHeKnLwero n BoctpeboBaHHOro BO BCEM MMUPEe KOMMOHEHTA
ANns npousBoacTBa eweé 6onee BoCTpebOBAHHOM M OYEHb HYXHOW NOASM
nuweBon npoaykumm 6yaer cnocobcTtBoBaTb MO3TAaNHOMY HapawMBaHUIO
06BEMOB NPON3BOACTBA TPAAULMOHHBIX, CITIOXXHOKOMMOHEHTHbIX, AneTn4ye-
CKMUX N APYruxX NpoayKTOB MUTAHUSA, MOJSb3YHOWMX MOBbIWEHHbIM CPOCOM
B coceaHen Poccuun, obnagarowen (No CpaBHEHUO C BHYTPEHHUM PbIHKOM
Benapycun) upessbl4anHO 601blLIMM pPbIHKOM MoTpebneHunsi. Bcé 31O cno-
cobCTBOBaNO B KOHEYHOM UTOre poxaeHwuto, O6HOBIEHUIO N CTAHOBJ/IEHUIO
oTpacnn MONOYHOW nepepaboTKM U MPOMbIWIEHHOro cbipoaenus. MNMpouns-
BOACTBO CblpOB (KpoOMe nnaB/fieHblX, KOTOpble 3acCNyXWBAKT OTAENbLHOrOo,
obcToATenbHOro obcyxaeHuns) B benapycm 3a 2016 r. coctasuno 191400
T, MOCTENeHHO BO3pacTas 3a roAbl UccrneaoBaHuUn, AoCTMrass CBOero Hau-
bonbwero 3HadyeHnsa B 2020 r. — B konndectee 270700 ToHH (NpUpPOCT Ha
41,4 %). OgHako, ncxoas n3 aHanusa tabnuubl, CTAHOBUTCH OYEBUAHbLIM,
YyTO HapawmBaHuMe MNpPOU3BOACTBA CbIpOB — 3TO TOJ/IbKO OAHA CTOPOHA
«Mefanun», BTopas e — eCcTb pakTmnyeckoe notpebneHne BHYTPU CTpaHbl U
peanusaumnsa Ha skcnopT. Y3 Tabnunubl TakXke BUAHO, YTO caMbIiMK 601bLLUNMU
notpebutenamm colpoB u3 benapycm ansatoTcs cTtpaHbl Coapy»ecTsa
Hezasucumbix MNocypapcte (CHIM), cpean KOTOpbIX MMEHHO B POCCUMNCKYHO
denepaunio nocrtaBngeTca Hambosbluee KOJMYeCTBO CblipoB. WM3yuyeHue
CPOpMNPOBABLUNXCHA CKIAACKMX 3anacoB Cblpa Ha Ha4vano M Ha KoHel,
roga otobpaxaeT onpenesiéHHble HaANps>XeHuUs B peanu3auun npoaykKumm
N HEKOoTOopble Apyrue gakTopbl MPOU3BOACTBEHHO-CObITOBOW AEATENbHOCTU
MNPOMBbILWIEHHbIX U TOProBbIX NMpeanpusTUi.

Ha ocoboM cueTy B Benapycum Haxoautcs npomnepepabaTtbiBatoLlee
(MonokonepepabaTbiBatoLLee) npeanpuaTmne COO0O0 «bencbip»,
crneuvanusunpytoweecs Ha pabote C <«ANMHHBIMKM AeHbraMm», KOTOpoe
OPMEHTUPOBAHO UCKOYNTENBHO HA peann3aunto cBoen NpoayKUnUnN TOIbKO
Ha BHYTpeHHeM pblHKe B Pecnybnunke benapycbk n B Poccuimnckyto degepaumto.
COOO «bencblp» — 4YacTHbIX CblpoAefibHbI 3aB0OJ4, PacnOJIOXKEHHbIN B
KannHkoBumyax. 3a cBO0 16-NEeTHIO UCTOPUIO MEPEXU CMEHY yupeanuTenen,
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CO6CTBEHHNKOB M WHBeCTOpoB. [llpeanpusTtve 6bI1I0 CO34aHO YCUITUAMU
OAO «PymsaHueBckoe» U 6usHecMeHa mn3 lMonbwun Baunaea lNoHyeka. Ho
B 2012 roay A0 NOAbCKOro npeanpuHMMaTenss BblKyrnuaa pocCMmncKas
KOMMaHMs, NOAKOHTPOJSIbHAsA CMONEHCKOMY 6usHecmeHy Anekceto Casuy-
Ky, WHBECTUPOBAB B NpPoOM3BOACTBO M MOAEepHMU3aAUMIO CBOU cpeacTBa. Ce-
rogHs 3aBo4 eCTb COBMecCcTHoe 6eflopyCCKO-pOCCUMNCKOE NpeanpusTme C
ydyacTmeMm napTHepoB U3 bpsiHCKon obnactu. lpoaykums npeanpusaTus
COOO «bencblp» B HacTosulee BpeMs yCrnewHo NpoaaeTcs BO MHOMMX peru
oHax Poccuun, ot CMoneHcka Ao Hosocubupcka.

B nnaHax passBuTua nNpeanpustmss — paclmpeHune npou3BOACTBA,
CTPOUTENBbCTBO €lle OAHOro NpueMHo-annapaTHOro y4dactka ¢ ob6bemMoMm
npuema He MeHee 200 TOHH MOJIOKa exeaHeBHO. [lBa roga Has3aj Hadana
paboTy HoBas nabopatopusi C CaMblM COBpeMeHHbIM 060pyaoBaHMeEM,
paclUMpeH y4acTOK CO3peBaHMS CblpOB, YCTAHOBEHbI IMHUK NO NepepaboTke
CbIBOPOTKM U CNIMBOK, CMOHTMPOBAHbI U BKJIKOYNANUCH B MPOM3BOACTBEHHbIN
npoLuecc HoBble KOT/bl-CblIpOMU3roTOBUTENN B NPOM3BOACTBEHHOM Uexy. C
y4eToM 3TOro MowHocTu nepepaboTku Bo3pocnn ao 240 TOHH MOJSIOKa B
CYTKU, 06beMbl NPON3BOACTBA Cblpa NOAHANNCE B 3 pasa, @ 3TO Npu MOJIHOMN
3arpys3Ke cocTtaBfisieT 24 TOHHbI Cblpa €XeCyTO4YHO.

CerogHa 3pecb npoussogdaT 40 HamMeHOBaHMK NONYyTBEpAOro U
TBEpPAOro CbipoB poccunckon («Lapcknin», «POCCUNCKUN») N FONNaHACKOMN
rpynn («Fayga», «Tunb3nTtep»), a TakXe 3/IMTHble, BblAep>XaHHble CPOKOM
co3peBaHnsa 6, 12 mn 18 m™ecsaues («llapMe3aH»), KOTOpble YCMEeLWHOo
peanusyrTcsa nog ToproebiMu Mapkamm «CnassHa» n Danke.

B npekabpe 2021 r. Tpetun rog noapsa npeagnpuatunio COOO
«bencblp» 6blna BpyyeHa npectuxHasa PecnybnukaHckaa npemus «Jlnagep
NoTpebUTENBCKOro pblHKa».

Mpeanpuatne cneunanu3mMpyeTcss Ha BbIMYCKe CbIpOB TBeEpPAbIX
M NONyTBepAblX W W3HA4aNAbHO CO34aBasnoCb A8 HaCbIWEHUS pPblHKA
Hawen pecnybnmkn AaHHOM NpoAYKUWMEW, TONbKO 4acCTb MJIAHMPOBAOCh
3KCNopTUpoBaTb Ha PoccMUCKUN pblHOK. OAHAKo YyXe 3a HeCKOJIbKOo
net pabotbl cbippl COOO «Bbencblp» benopycckoro npou3BOACTBA
3apekoMeHaoBanun cebsl, Kak BbICOKOKAYeCTBEHHbIM MPOAYKT U B AaHHOE
BpeMs aKcnopT coctasnseT 90 % oT Bcero obbeMa npon3BoAcCTBa.

B uenax pacwumpeHns accopTUMeHTa W nepepaboTKu CINBOK,
NOJSTY4YEeHHbIX OT HOpMann3aumnmn, BO3HMKIA HE06XOA4NMOCTb B PEKOHCTPYKLMMU
COBMEeCTHOro obuiectsa C OrpaHMYeHHOM OTBETCTBEHHOCTbIO «bencoip».
CTponTenbCTBO Lexa Npon3BoACcTBa C/IMBOYHOrO Macsia u rnjaBJieHbIX CbIPOB
pelwaeT MHOrve rnpou3BoACTBEeHHble MNpobsieMbl: B MnaaHe nepepaboTku
CNIMBOK, NOSTYYEHHbIX OT HOpMann3auuun CbIpHOM CMeCcKn Ha Macsio CZIMBOYHOE
N NnepepaboTKu Cblipa TBEPAOrO0 C OTK/IOHEHUSAMU MO (PU3NKO-XUMUYECKUM

192 MO0YHOX035NCTBEHHbIN BECTHUK, N°3 (47), III kB. 2022



TEXHUYECKUE HAYKMHU

nokasartensam, gedopMaumen CbIpHbIX ONOBOK. PeKOHCTpyKuUMS LEeXoB
NPOBOAUTCS COr1aCHO MNJIAHOBOMY U TEXHUYECKOMY 3a4aHMUI0.

OCHOBHble MNpouU3BOACTBEHHO-2KOHOMMYeckne nokasatenn COOO
«bencblp» npeacrasneHbl B Tabsmye 2.

Tabnuua 2 = OCHOBHbIe NPOM3BOACTBEHHO-3KOHOMMNYeckme nokasatenm COOO «bencobip»
3a roabl nccnenoBaHum

. 2020r.B
MNMokasaTenum . 2018r. 2019r. 2020r. % k 2018

r.

MocTtynuno wn nepepaboTaHo

MOJiOKa B 3a4eTHOM Bece (6e3| ToHH | 58200,0 | 63380,0 | 67154,0 115,4

y4yéTa CBEpXAOroBOPHbLIX MO-

CTaBOK)

Mponssenero: ) 7013,0 | 7482,4 | 8360,1 | 123,06

Cblp NONYyTBEPAbIA U TBEPAbIA | TOHH

BCZ;;'rgﬁ’;’;TBep”b'e: 3478,9 | 3280,2 | 2465,5 70,9

Cblp 24aM 2790,0 1868,4 2132,3 76,4

Ccblp CNMBOYHBbIN 173,9 148,5 135,7 78,0

TBEpAble:

Ccblp BbaBapoBcKkui TOHH 54,0 13,5 54,1 100,2

Cblp lMowexoHCKui 86,9 78,2 29,9 34,4

cblp KocTtpomckon 37,2 26,8 23,5 17,1

cblp Poccumckuin monogom 10,0 40,1 40,5 405,0

coip Mapmesan 100,3 | 1010,0 | 1130,4 | 113

pasa

Cblp epuor 76,7 159,6 577,3 >7,5 pa3a

cblp MNayaa-lMNpembep 10,0 10,0 43,0 430,0

coip MNaypa-rong 100,3 180,5 649,8 >6,5 paza

Cblp FonnaHACKUA HOBbIN 10,0 510,0 848,6 >84,9 pa3

cblp Koposnib 24BUH 10,0 10,0 20,0 200,0
Mpoyne BnAbl CblpOB 114,8 146,6 209,5 182,5

CpeaHecnucoyHas yen.

HVFI)CﬁeHHOCTb paboTHMKOB 179 212 221 123,5

AHanunsnpysTabnuuy 2, BuaHo, utoB 2020 rogy nocTynuao U3 CblpbeBbiX
30H U NepepaboTaHo Mosioka 67154 TOHHbI (6e3 y4yéTa CcBepXA0roBOpPHbIX
NOCTaBOK, SIB/IAKOWMXCA BHYTPUNPON3BOACTBEHHON, KOMMEPYECKN CeKpeT-
HOM MHpopMaumnen), uyto 6onblue, yem B 2018 rogy Ha 8954 1, Toectb Ha 15,4
%. lNMpwn 3TOM 3aBogoynpasneHnemM b6blsIn CPOPMUPOBaHBI CbipbEBbIE 30HbI
COOQO «bencblp» Mo KOTOPbIM 3aKYMNKW MOJIOKa-CbIpbsA OCYLLECTBASAIOTCSA
B 18-Tn xo3ancrtBax KannHkoBuucKkoro, MNeTpmnkoBckoro, >XMUTKOBUYCKOrO,
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PeunuKkoro n gpyrmx panoHoB.

B KannMHKOBMYCKOM panoHe 8 MONOYHO-TOBapHbIX depM, 60NbLLUMHCTBO
KOTOpbIX MMelT obopynoBaHHble nabopatopun. B Xxo3aMcTBax pawnoHa
nMeetTcss Bcero 13 eavHuy XxonoawmnbHoro obopyaoBaHus. [JocTaBka
MO/IOKAQ OT XO3SMCTB W HacefeHus npeanpusaTueM OocCyLLecTBAseTCs
NpenMMyLecTBeHHO COBCTBEHHbIM TpaHCnopToM. Pagnyc nocTaBkM MOOKa
A0 nepepabaTbiBalowero npeanpuaTtmns B cpeaHem coctasnset 30-40 kM.

B lMeTpnkoBCKOM panoHe 17 MONOYHO-TOBapHbLIX depM. XO03aMCTBa
MMeT BcCero 24 eauHuubl XonoawnbHoro ob6opyaoBaHus. MooOKoO
AOCTaBNSAETCH OT XO39UCTB U HaceneHusa npemmyuwectseHHo (okono 30 %)
LLEHTPOBbLIBO30OM, @ OCTaNIbHY 4YacTb — TpaHcnopToM COOO «bencobip». o
panoHy paanyc A0CTaBKM MOJIOKa Ha punman coctaBnsdeT B cpeaHeM 45 kM.

B XXMTKOBMYCKOM panoHe 3 MOJIOYHO-TOBapHble depMbl. X0O359MCTBa
NMerT 4 eanHULbI XON0AUNBbHOrO 060pyaAoBaHMs. MOMOKO Ha NMPON3BOACTBO
pocrasnsaerca TpaHcnoptoM COOO «bencblp». Pagnyc AOCTaBKM MOIOKA —
45-50 kM.

B PeunuykoM panoHe Bcero 1 MOSIOMHO-TOBapHas depma. X035MCTBO
NMeeT 2 eANHULbI X010AUNbHOro obopyanoBaHuns. Monoko anga nepepaboTkum
AOCTaBNAETCHA LLeHTPOBbLIBO30OM.

N3 Monoka, nony4vyeHHoro anda nepepabotkm Ha COOO «bBencbip»,
npounsseneHo 40 HaMMeHOBaHUM CbipoB (B Tabnuue npeacTaBfieHbl OCHOBHbIE
13 HauMeHoBaHUN), cpean KOTopbIX HanboNbLNI yaeNbHbIN N (haKTUYEeCKUn
BEC MMEIOT NOJSTYTBEPAbIE XXUPHble Cbipbl [0N4a N 34aM C COOTBETCTBYHOLWMMU
nokasaTenssMm npou3BoACTBa MO pa3HbIM rogaMm uccnenosaHum B 3478,9-
2465,5 T n 2790,0-2132,3 T. XapakTepHoe yMeHblleHne 06BHLEMOB
npomn3BoACTBa MO BeAyLUMM BuAaM Cbipa AOCTUrNO no coipy longa 29,1
%, no cblpy DaaM 23,6 %, 4TO He noMewano noTpebuTensiMm BHYTPEHHErO
Benopycckoro n BHewHero — POCCMMNCKOro pbiHKa oTobpa3nuTb OTHOLWEHUE
K AAaHHbIM HAMMEHOBAHMSAM Cblpa KaK XapaKTepu3yLMUMCS Ype3Bbl4anHO
bonbwon nonynsapHocTblo. TeM He MeHee, 3aBog COOO «benceip», ero
(dnHaHCOBO-3KOHOMMYecKasa cnyxba, oTaesnbl NPoOM3BOACTBA, MapKeTUHra
M cbbiTa, a TaKXe BbICWUMA MEHEeAXMEHT npeanpusaTus npeanpuHam
onpegeniéHHble Warn K ameepcndukaumm Npou3BOACTBA, YBENNYEHUIO
ACCOPTUMEHTHOrO NMepeyHs NpoM3BoAMMON npoaykunm (MOLWHOCTM 3aBoaa,
caMoe CoBpeMeHHOoe TexHosiormyeckoe obopyaoBaHue, MUCNOMb3yloLleecs
B NpPOAYKUMOHHOM nMpouecce npouM3BoACTBaA, MO3BOASAKT MNPOU3BOAUTL
100 pasnuMyHbiX HaAMMEHOBAHUW Cbipa), MNO3BOMAAKOLWEro NpPeanoXnTb
noTpebuTensam WMPOKUA CREKTP MNULLEBOM NPOAYKUMM CaAaMOro BbICOKOIMO
KayecTBa, YAOBNETBOPSOLWEro He TONIbKO 06blaeHHbIN (eXeaHeBHbIN
NMALWLEBON) WHTEpeCc, HO W 3AuTapHble noTpebHOCTU HaceneHuss - B
TPaANLMNOHHOM KYXHeE, Ha pa3inyHble 06psaoBbie MepOnNpUATUSA, MPasaHUKMN.
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AHann3 Tabnuubl 2 NoKasbIBaeT TaKXe, YTO NpoLecc NPOMbILWNEHHOIO
coipogenua COOQO «bencblp» xapakTepusyeTcs MOCTOSAHHLIM ABUXEHUEM,
ANHAMNKOW n3MeHeHnss 06 bEMOB NPON3BOACTBA Pa3/INYHbIX HAUMEHOBAHUN
CblpoB. [lpn4YéM, XxapaKTepHble <«LWapaxaHbs» B MPOM3BOACTBE WUMELOT
pa3Hble MNPUYUHbI, HE TOJIbKO YMUCTO pPbIHOYHbIE, MO KOTOpPbLIM BCs 6e3
UCKJTIOYEHUS NPOAYKUMSA NpeanpusaTus Nosib3yeTcs aXXMOoTaXKHbIM CrPOCOM,
HO M NMPOU3BOACTBEHHbIE, KOrAa MPOUCXOAUT odyepeaHast PeKOHCTPYKUUS
npeanpuaTnda, cCBsA3aHHAs C BbIHYXAEHHbIM Ha roA-ABa CHUXEHWEM
Npon3BOACTBA OTAENMbHOro BMAa npoaykumm B uenoM. Kpome TOoro, 4To
0co6eHHO HeobXoaMMO NOAYEPKHYTb, Ha NpeaAnpuaTUM Habnaancs 3a roabl
nccrneaoBaHUM 3HauynTeNbHbIM PoCT (B pa3bl) NMPOM3BOACTBA CleAyoLmnX
HaMMeHOBaHWM CblpoB: cblp NMapme3aH (pocT B 11,3 pasa), cbip lepuor (B
7,5 pasza), colp MNayaa-rong (8 6,5), colp NonnaHAcKkuMin HOBbIN (YBeNn4YeHue
npomn3ssoactea B 84,9 pasa, To eCTb C Npou3BoacTBa NpobHom naptum B 2018
rogy B konmnyectee 10,0 T — no 848,6 T — B 2020 roay. Habnogaetca Tak-
»Xe o4yeBunaHoe yBenmyeHmne npomsBoacTBa npovYmx HamMeHOBaHUN CbIPOB C
pOCTOM npoussoacTBa Ha 82,5 %, 4TO NO3BONHAET OonpenenTb X HULWY Ha
pblHKE, NpeanoyYTeHnsa NnoTpebutens n, YTo TakXXe He MasloBaXHO — Cco34aTb
NpeanocblsIKN K ONTUMU3AUMM  MPOU3BOACTBEHHO-TEXHOJSIOMMYECKOro
npouecca BbIpaboTkn npoayKuun. lNpakTUUYeCKU BCE OTMEYEHHble CbIpbl
Npon3BoASATCA MO JIMUEH3MOHHbLIM  COrfnaleHnsM C OopurMHaTopammu
MaTeHTHOro npasa, C MpuriaweHneM MHOCTPaHHbIX Cheuuanmncrtos U3
FfonnaHamm n Apyrnx ctpaH Anasi OCyLeCcTBeHUS KOHCYbTauun, obyuyeHus
nepcoHasna, HacTonMku obopyaoBaHUsA, MOAyYeHUS MPO6HbLIX MapTUn wn
cepTudUKaunum rnoayyeHHoOm nNpoayKumun.

Ewé oaHon xapakTepHon ocobeHHocTbio npeanpuatna COOO «ben-
Cblp» SIBNSIeTCs TO, YTO OHO eweé He Tak aasHO (B 2009 r.) HaxoauMnocCb
B YObITOYHOM COCTOSIHUM WU MOKa3biBasio OTpuUUATENbHYIO peHTabenbHOCTb
npounssoactea B (-9,0 %), B HacTosiwee BpeMsa no pesynbtatam 2020 r.
YpPOBEHb peHTabenbHOCTU NpPoOM3BOACTBA AOCTUI B CpedHeM Mo npeanpwu-
atmio 8,3 %, xapakTepusysi 3HauynTesbHble NPOU3BOACTBEHHO-TEXHOOMMN-
yeckme, SKOHOMUYecKMe 1 apyrue npeanocblsikn, cnocobcreyrowme obuein
yCnewHon nNpon3BoACTBEHHON aedTenbHOoCTU. Cpean Takmx npeanocblsioK
HeobxoAMMO aKLeHTUpoBaTb 0CO6EHHOEe BHMMaHME Ha KadecTBe nocTtyna-
lowero Ha nepepaboTKy MOSIOKa-CbIpbS.

KauecTtBo noctynusewero Monoka Ha COOO «bencelp npeacraBneHo B
Tabinye 3.
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Tabnuua 3 - KayecTtBO M KONMMYECTBO NocTynueliero monoka Ha COOO «bencbip»

Noabli
Copr 2018 2019 2020 2020 r. B %
MOJioka TOHH % TOHH % TOHH % k 2018 r.

JKCTpa 27819,6 | 47,8 | 33528,0 | 52,9 |42575,6 | 63,4 153,0
Bbicwimnim 8788,2 15,1 | 10394,3| 16,4 | 4499,3 6,7 51,2
MepBbIN 21592,2 | 37,1 | 19457,7 | 30,7 | 20079,1| 29,9 93,0
Bcero 58200,0 100 |63380,0| 100 |67154,0| 100 115,4
NMpumeyvaHune. ExegHeBHas nepepaboTka B cpegHeM 100 T MoONoOKa-CblpbdA, NE€TOM
260 T/CyTKMN.

AHanun3npys Tabnuuy 3 BMAHO, YTO 3HA4YUTE/IbHOE KOJINYECTBO W3
noctynarmowmx obbemo Mmosioka B 2018 r. 66110 copTa akcTpa (27819,6 1),
4yTo coctaBmnio 47,8 % OT rogoBoOro nocTtynaeHmnst Monoka (6es yuérta ceepx-
AOrOBOPHbLIX MOCTaBOK), OAHAKO B 3TOM roay Habnwpanocb 3HauuUTENb-
HOe MOCTYynJieHne Monoka-cbipbsa nepsoro copta (37,1 %), Nnpon3BOACTBO
Cblpa U3 KOTOPOro 3HauuTeNbHO YCTynaeT Mno BbIXO4y FOTOBOrO NMpoAaykTta
N ApYruM npousBoACTBEHHO-2KOHOMUMYECKMM MNoKasaTensaMm. Bmecte ¢ TeM
bonee xéctkmn noaxon COOO «bBenceip» K (HOPMUPOBAHUIO CbIPpbEBbLIX
30H, K TpeboBaHUIO K Cbipblo, MO KOTOpoMYy BBeaeHue nonpaskn K1 B CTb
1598-2006 ¢ 01.01.2008 r. u nocneaywLWMM 371€MEHTAM CTUMYJIMPOBAHUS
Npon3BoACTBa MOJIOKa 60s1ee BbICOKOrO KayecTBa, Yepe3 rocy4apCTBEHHYHO
perynsumio 3aKyrnoyHbiX LEeH Ha MOJIOKO-Cbipb& pas3/iIMYyHbIX COpPTOB.
NO3BOJIN0 OCYLLECTBUTb TEKYLLYO HAaCTPOMKY 6a3bIMOSTOYHOMO CKOTOBOACTBA
AN NONyYEeHMS BbICOKOKAYeCTBEHHOIO MOSI0OKa Ha depMax M KoMMaekcax
[7, 8]. Ana ynydweHnsa kKadectBa noctynawuwero Ha nepepabotky COOO
«bencolp»MosioKa-Cbipbsi XO3MCTBAM U CEJIbCKMM MCMNOSIKOMaM CblpbeBOM
30Hbl OT NpPeanpuATUSA NOCTOSIHHO OKa3blBAeTCs MOMOLLb B NpuobpeTeHuu
GunbTpyoWKMX MaTepuanos, MOKLWKMX U Ae3nHUUMPYIOLWKMX CpeacTs,
CaHWUTAPHOro UHBEHTapsA noaexabl, 1abopaTOPHOro UHBEHTAPS N PEeaKTUBOB,
npubopoB ANns nNpoBefeHUs aHaM30B MOJIOKA, a Takxe B obecrneyeHuu
HOPMATUBHOW AOKyMeHTaumen m obydyeHmn nabopaHToOB. [lpom3BoauTCSA
peanbHas GmMHaAHCOBas NOMOLLb M NoaAep>KKa B NpuobpeTeHnn MMHepaibHbIX
yAobpeHnin, ceMsH BbICOKMX penpoayKUMM KOPMOBbLIX arpoKysibTyp, OCYy-
LLLeCTBIEHMM NPOMN3BOACTBEHHbIX 06y4YaloLWLMX CEMUHAPOB.

XapaktepHon ocobeHHoCcTblo COOO «bencblp» saBASETCA TO, YTO MpwU
HeobXxoaAMMOCTM npeanpusaTue MoXxeT paboTaTb He TOIbKO B ABE CMEHbI, HO
N 3aMKHYTb CYTOYHbIN LMK N OCYLLECTBASATbL NPOM3BOACTBO — B TPU CMEHbI.
Mono4yHble NPOAYKTbI 34eCb M3rOoTaBMBAKOTCSA U3 HATypasibHOro cbipbs 6e3
nobaBneHmnst KOHCepBaHTOB.

AHanun3 akoHoMmnyeckon gesatenbHoctn COOO «bencbip» noka3biBaeT,
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4yTo Hambonee peHTabenbHbIM ABASAETCS NPOU3BOACTBO JIMLUEH3UOHHbIX Cbl-
poB [ofiga v 24aM, KOTOpble B OCHOBHOM peanusyroTcs B Poccuinckyro de-
Aepauuio. NponseoacTBo CbipoB CAMBOYHOIO M KOCTPOMCKOro HU3KO peHTa-
6enbHO. DTO cBA3aHO C bonee ANUTENbHbLIM TEXHOIOMMYECKMM NPoLEeCcCoM n
CpOKaMn CO3peBaHUS CblpOB, MEHbLWNM CrPOCOM. Hu3kasa peHTabenbHOCTb
Nnpu NMpPouM3BOACTBE Cblpa ABMSAETCH CeACTBUEM yBeSIMYEeHUS 3aKYMOYHbIX
LLlEH Ha Cblpbe, NpU 3TOM LleHa Ha Cblp YBeM4nBaeTCca AOBOJIbHO MeaJs1eH-
HbIMU TeMMNaMu.

OCHOBHbIE NpUYKHBLI Hegonony4veHns Nnpubbinn Ha npeanpusaTum COO0O0
«bencelp» gng HarngagHOCTWM NpeacTaBfieHbl B pUCYHKE.

Crippé

—I Tapudel Ha 3HEPTOHOCUTENN M MHDPACTPVETVDY

YECIHECHMC LI€H 34 MOJIOED-

. Ano TH3ALMA OCHOEHBIX
CEIPBE, 3@KyIIacMOe ¥ ﬁ P

CENbCHOXOSANCTECHHBIX pocT TapudoE HAaTa: U CPECcTE IPOHUEEOACTEA
IIpPOMEEOOHTENE 3NEKTPO3IHEPTHHY,
VEEINYeHNe TapUpoE Ha
EOOOOTEESOEHNE 1
BOOOcHab:keHMe

VEENINYeHNe cebecTOMMOCTH
IPOM2AB0THMOI TP oI VELIHIM
ECIeICTEHE POCTA
AMOPDTHEAIHOHHEIX

OTYUIHCIT EHHI:I: E CEASHM C
BEEOAOM B 3KCITTVATALIIIED
HOEOro 00opyIOEaHNA

PucyHok 1 - BaxkHenwme npmymHbl YMeHbLlUeHNs Npubblin Ha
npeanpuatnm COOO «bencelp» (coctasneHo no [2, 4, 5, 9, 14,
16-18, 22, 24] v HOBbIM COBCTBEHHbLIM UCCNeA0BaHUAM)

PeweHne gaHHbIX Npobnem (pucyHok) Ha npeanpusatum COOO «ben-
Cblp>» OCYLLEeCTBASeTCS pa3HbIMKM cnocobamun, BKAOYAs SKOHOMUKO m3aep-
XeK, CTUMYIMpOBaHMe NpoOn3BOAUTENBHOCTU TPyAa, NCNOJSIb30BaHME BbICO-
KOTEXHOJIOMMYHbIX CPeACTB NPOU3BOACTBA U BKIHOUEHME B NMPOAYKLNOHHbIN
npouecc npou3BoACcTBa AOCTUXEHUWN Hay4YHO-TEXHMYEeCcKOoro rnporpecca -
yepes WCroJ/ib30BaHUe KOMI1/IeKCa MHBECTULMI B OCHOBHOM Kanutas (Ta-
6nnua 4).
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Tabnuua 4 - Vicnonb3oBaHMe MHBECTULMIN B OCHOBHOM KanuTtan COOO «benceip», TbIC.
py6.

OCBOEHO MHBEeCTULMX No

dakT dakT dakT AnHaMuka

cocTossHMIO Ha 01.01.2021 r. MporHos
3a 3a 3a M3MeHeHus oo . =

"

BCero CO6CTBEHHbIE KpeawuTbl 2(:18 2(:19 L 2(2)(2):')8 r':f/ %
cpeacTBa 6aHKa . . r, 7o

98943 2 - 6078,0 | 2004,1 | 2298,0 | 1775,9 88,6 74,8
! 3816,3 - 1009,5 | 1004,7 | 3816,3 378,0 495,3
NToro 3816,3 6078,0 | 3013,6 | 3302,7 | 5592,2 185,6 215,7

N3yuyeHne paHHbIX Tabnuubl 4 nokasbiBaeT, 4YTO 408 npeanpu-
atma COOO «bencbip» XxapakTepHa WHBECTULMOHHAs HanpaB/I€HHOCTb
COBEpLWEHCTBOBAHNA MpoueccoB npomssoacTeBa. Tak, Ha 01.01.2021 r.
obuwas cyMma nHBectuumnn coctaemia 6 MnH 78 toic. py6. BUR(2,125 MnH €).
OpHako, ecnnB 2018 r. cpean kpeanToB nNpeobnaganm 3aéMHble baHKOBCKME
cpeacTBa (B pa3Mepe 2004,1 Tbic. py6.), a cO6CTBEHHbIE COCTABNSANIN TOJIbKO
1009,5 TtbICc. py6. (50,4 %), TO NocTeneHHO A0/19 COBCTBEHHbLIX CpeacTB
npeanpuatna COOO «bencblp» yBennunBanacb, n kK 2020 r. obwmnin o06bLEM
3aéMHbIX CpeacTB cokpatuncs Ha 11,4 %, a nona cobCTBEHHbIX CpeacTB
yBenumuymnacb NOYTU B 4YeTbipe pasa u pgocturna 3816,3 Toic. pyb. Kpome
TOoro, HabngaeTcs o6LWMIM POCT MHBECTULMOHHOM COCTaBSAOLWEN pa3BUTUSA
npeanpuaTnS 3a rogbl nccrnegosaHmm, coctasusunin 85,6 %, C NPOrHO3HbIM
pocToM Ha 2021 rog A0 ypOBHS, MnpeBbilWarwero asa pasa. [posoanmoe
Ha NpeanpuaTUM TeEXHUYECKOe NnepeBoopyXXeHne OAHOBPEMEHHO C POCTOM
NPOU3BOAUTENBHOCTU NpeayCMaTpMBAET YyilydlleHne KadvyecTBa npoayKumm,
YTO Q[a€T BO3MOXHOCTb HapacTUTb 06beMbl MPOAYKUMK, PacClIMPUTb
€e aCCOpPTUMEHT, CHU3UTb U3AEPXKKMU U, KaK cneacreve, ynydwuTb BCe
nokasaTtenn MHaAHCOBO-X03MCTBEHHOWN AeSATENbHOCTH.

3aKsiroyeHue

Takum 0bpasoM, npeacraBleHHOe TO/IbKO B 06WMX YepTax colpogenune
Benapycn wn Bepgyuwee cblpogenbyeckoe npeanpusatme  Pecnybnuku
COOO «bencblp» xapakTepusyrT cobon OCHOBHble TEHAEHLUUN pPa3BUTUS
cblpodenusi, nokasbiBalT ero npobneMbl WM NepcnekTuBbl, OCOBEeHHOo
NnoA4YépKMBAsA BaXHOCTb pa3BUTUS AAHHOrMO HanpaBfleHUs Mpou3BOACTBA,
NCKIOUYUTENBbHbIM HE TONIbKO PbIHOYHbLIN, HO U COLMOKYNbTYPHbIN UHTEpEC
61mn3Kknx No ayxy, 6eiTy, 06pasy K1U3HM U eAMHOMBICITUIO HapoaoB benapycu
n Poccunckon denepauymn.

MpeanoxeHnd NpOVU3BOACTBY. Heobxoanmo OCYLLECTBATb
BCEBO3MOXHYIO  HOPUAMYECKYID, COUMaNbHYO W  aAMUHUCTPATUBHYIO
noAAepPXKY TaKMM BaXKHbIM HAYMHAHUAM MPOU3BOACTBEHHO-3KOHOMUYECKOro
B3aMMOLENCTBUATOCYapCTBEHHO-4YAaCTHOro napTHEPCTBa NpuUNponu3BoACTBeE
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N peanunsaumm BoctpeboBaHHOM Ha pbIHKE NMULLLEBOM NpoAYKLUMKU. PaclumpuTtb
MCMNOJSIb30BaHME MOKA3aHHOro onbiTa MPOU3BOACTBEHHOrO pa3BuTUS. He
»XaneTb cnoB bnarogapHoCTu Ans 6onbWnX NnpeanpuHMMaTenen n MasrieHbKnxX
YaCTHbIX KOMMAHWIN, CrOCOOCTBYIOWMNUX PA3BUTUIO MEXIOCYAaPCTBEHHbIX
coumanbHbIX, KYJbTYPHbIX M 3KOHOMUYECKUX CBSI3EN Mexay HapoaaMu
Benapycu n Poccun.
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Abstract

The presented results of research on the development of the cheese-
making industry in Belarus and the production of cheeses in the leading
industrial enterprise of the industry JLLC «Belsyr» indicate significant
prospects for interstate cooperation between Belarus and the Russian
Federation. At the same time, the development of a strategic partnership
between cheese producers in the Republic of Belarus and the focus of
the main guidelines for the market sale of demanded food products in
the Russian Federation testify to the formed socio-cultural and production-
economic relationship of peoples living in the noted states who are close in
spirit.
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AHHOTaAUuuA

Llenb nccnepoBaHmsa — co3gaHue npoaykra cbanaHCMpoBaHHOIO COCTa-
Ba C MNOBbIWEHHOW NMULWEBOW MNJIOTHOCTbIO U ONTUMaJIbHbIM COOTHOLLUEHUEM
MaKpPOHYTPUEHTOB Ha OCHOBE MOJIOYHOIO Cbipbs. O6bEKTOM MccnenoBaHus
CNYy>XWnu mMoaenn, nMerwmne cooTHoweHmne 6enKoBoro, AMNUAHOIO MU yrne-
BOAHOIro KOMMOHEHTOB, paBHoe 1:1:4. Bce NCNO/b30BaHHbIE MHIPEeaAUNEHTbI
npuHaanexaT oTeyecTBeHHbIM npoussoanTensam. Obuwme notpebutenbckue
XapaKTepuUcTukm obpasuoB nccnenoBann opraHonenTUYeCKUM U aHannTu-
YyecknMm MeTogaMun. bblnn BbIABIEHbLI U OLEHEHbI MPUYUHBLI, BAMAOWME Ha
MOPOKUN KOHCUCTEHUUUN. C y4eTOM NoJSTyHYeHHbIX AaHHbIX NpoBeAeHa KOppeK-
TUpOBKa peuenTypbl. B xoae paboTbl nccnegoBaHbl GU3NKO-MeXaHNYECKUE
nokasaTtenun obpasuoB npu NOMoOLLM peoroHnomMmeTpa BanceHbepra.

Kak cBMaeTenbCTBYET MpakTuKa, YCTOMUYMBAS TEHAEHLMUS NOCNeAHUX
NEeCATUNETUN K pa3paboTKe HU3KOKANOPUMHbBIX MPOAYKTOB He ynydluna
MeaULMHCKME NoKa3aTen Cpean CropTCMEHOB U HAaceneHns B LenoM. Yuc-
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no nwgen ¢ n3bbITOYHOM Maccon Tesa u CTpagarwmx alinMeHTapHO-3aBun-
CUMbIMK 3aboneBaHUsIMM MNOCTOSIHHO yBenuuymBaeTcs [1-8]. He sasnswoTcs
NCKIIOYEHMEM N KaTeropumn rpaxnaH, akTMBHO 3aHMMatoLMecs CropToM.
CHMXeHMe KaropunHOCTM NPOAYKTOB aKTyasibHO, €C/I B CyMMe OHa NpeBbl-
LaeT aHepro3aTpaTbl opraHu3aMa, a cbanaHcMpoBaHHOE MOCTYMJeHne ma-
KpPO- U MUKPOHYTPUEHTOB HeobxoamMo npu MtobbiX PU3NYECKNX Harpyskax.

AfeKBaTHbIM C HGU3NONOrMYECKON TOUKN 3peHns ANs YenoBeka, B CBe-
Te COBPEMEHHbIX CYLLEeCTBYHOWMX NpeacTaBneHn, cumtaeTca cobnogeHue
SHepreTMYeckKomn LeHHOCTM paumnoHa oT 6enkos (B), xupos (XK) n yrneso-
nos (Y), paBHoe 12-14:30:56-58 [9]. B nepecuyeTe Ha Maccy MakpoHyTpu-
€HTOB 3Ty 3aBUCMMOCTb MOXHO npeactasmTtb ¢gopmynon B:XK:Y = 1:1:4,
4YTO AOBOJIBHO C/IOXKHO peann3yeMo Ha rnpakTuke npu paspaboTke peuenTyp
N TEXHONOMMIN MULLEBBIX NPOAYKTOB BCeACTBME UX MHOMOKOMMOHEHTHOCTM
[10].

Ana npurotosneHma obpasuoB MCNOb30BaIN Cyxoe 0be3xupeHHoe
MOJIOKO C MaccoBown gonen cyxmx BewecTtB 95,0 %, CAMBKU M MOJIOKO C
mMaccoBon gonen xupa 35,0 % n 2,5 % COOTBETCTBEHHO, KpaxMasn C Mac-
coBoW gonen cyxux sewects 97,0 %, cupon ¢ MaccoBou A0NeN YrneBon0B
65,0 %, IMMOHHYIO KUCOTY. OANa ynydweHUs KOHCUCTEHLUMU MPUMEHSANN
ctabunusaTtop Ha OCHOBE ryapoBoM M KCaHTaAaHOBOM Kamean. Mono4vHoe Cbli-
pbe 6bls10 NpeaoCcTaB/ieHO MECTHbIM MoJlIokonepepabaTbiBalowmm npeanpu-
aTnem. OpyKToOBO-AroaHbIn cmpon 6bi1 NpnobpeTeH B TOProBO-pO3HUYHOM
ceTn antek. KoMMepyeckne obpasubl ryapoBom U KCaHTOBOM KaMenewn, nu-
MOHHOM KWCNOTbl TakKXe NpuHaanexaT oTeyeCTBEHHbIM MPOU3BOAUTENSM.
Mpu n3rotosneHmn obpasuoB NMpoayKTa UCMOSb30BaAM annapaT Ang Tep-
MoMexaHun4yeckon obpaboTkm npoaykTa «LUTedaH». DMynbrmpoBaHme Kom-
MOHEHTOB AO0CTUranu npu BbiCOkMX vactoTax (ot 300 go 1500 06/MUH) un
TeMmnepaTtype (87+3) °C [10].

Ana oueHKU NoTpebuTenbCKnx XapakTepuctmk (BKYC M 3anax, uBeT,
BHELWHUN BUO N KOHCUCTEHUMSA) NMPUMEHSNN OpraHoNenTUYeckKm n aHanm-
TUYECKNI MeTOoAbI.

Peonoruvyeckmne nokasartenu onpeaensnu npu temnepartype 20-22 °C
C NOMOLUbIO peoroHMoMeTpa BanceHbepra mogenn R-19 dmpmbl Sangamo
Weston Controls Limited (Bennkobputanusa) [10].

MeToauKka M3MepeHn OCHOBaHa Ha perncrpaumu peakuum obpasua,
3anosIHAKWEro NpoCcTpaHCTBO Mexay paboynMMm opraHamMm <«MnjOCKOCTb -
NAOCKOCTb», U CMHYCOMAANIbHO M3MEHSLWeNCcs caBnuroson aedopMaumen
M3BECTHOM aMnAnTyabl N YacTtoTbl. KonebaHna pabouero opraHa niocKoCTb
— NJOCKOCTb MOAENUPYIOT MNpU HU3KUX YacToTax MNpouecc HamasbiBaHMS
NpoAyKTa rnpu JaHHOW TemnepaType.

B cooTBeTCTBUMU C pekOMeHAaunsaMmn HayyHoro KommTeTa no nNMTaHuto
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Esponenckon kommccum (HKIM EK) ot 2001 roga npoayKTbl NUTaHUA AN
CNOPTCMEHOB MOryT 6bITb YCNIOBHO pa3aefnieHbl Ha YeTblpe KaTeropmu B 3a-
BMCMMOCTU OT cocCTaBa: A — MpoayKTbl nMuTaHusa 6oratble yrnesogamu, B
— YFNeBOAHO-31EKTPOSINTHbIE pacTBopbl, C — 6e1Kn U X KOMNOoHeHTbl, D -
AonosiHeHus. Takoe geneHne OCHOBbLIBAETCH, BO-MNepBbliX, Ha 6a3e AaHHbIX
ANHaAMMYyeckom 6MOXMMMKN N, BO-BTOPbIX, Ha TLWATE/IbHOM aHanm3e pesyb-
TAaTOB MeAMKO-BMONOrnyeckmnx WCMbITaHUNA, BbIMOJIHEHHbBIX pPa3/IMYHbIMMU
CMOPTUBHbLIMKN opraHmnsaunsammn. [10]. MakpOHYTPUEHTHbLIM COCTaB U 3Hep-
reTnyeckas LeHHOCTb cneunaansnpoBaHHOW NULLEBON NMPOAYKLUNN, OPUEH-
TUPOBAHHOM Ha CNOPTCMEHOB, NpeacTaBfeHbl B Tabsmye 1.

Tabnunua 1 - MNuwesBas MU sHepreTnyeckass LeHHOCTb CMOPTUBHbLIX MPOAYKTOB pa3HbIX
kaTeropumn [10]

MHTepBanbl coaep)xaHus, % IHeprernyeckas LLleHHOCTb /
KanopumHocTtb, k>x B 100 r

KaTeropusa

NPOAYKTOB Be:- VYrnesonos / kkan B 100 r
KaTteropus A | 5-50 0-5 50-95 935-2650/220-625
Kateropus B 0 0 3-8 51-136/12-32
KaTteropus C | 50-90 0-5 4-50 918-2565/216-605
KaTteropusa D 0 0-1 0 0-37/0-9

N3 Tabnunubl BUAHO, YTO Cpean BCeX KaTeropui npoayKTOB HET npuMe-
poB, OTBe4YarLwWwmnx pusnonormyeckmn cbanaHcuposaHHom no 6enkam, xmpam
n yrnesogam ¢opmysie, HO ONMPadACb Ha AaHHYK Kiaccudukaumio, ode-
BMAHO, 4YTO NpoAyKT cbasaHCMPOBAaHHOIo MakKpPOHYTPUEHTHOro CoCTaBa B
bonblien cTteneHn COOTBETCTBYET KaTteropmm A (NpoayKTbl NuTaHma 6ora-
Tble yrnesoAaMun), A58 KOTOPbIX XapakKTepHa 3Ha4ynTesbHasa NAOTHOCTb Nn-
LLeBbIX BELLEeCTB M NOBbIWEHHAasa 3HepreTuyeckas LeHHOCTb.

B cBA3Kn Cc 3TnM pelweHo pa3paboTaTb NPOAYKT C MAaccoBomn aoneun ben-
Ka M XXupa He MeHee, 4yeM no 7 %, KOTOpbIK, NpeanosioXuTenoHo, 6yaer
npeacTaBnaTb cO60M aMyNbCUIO MEPBOro Tuna.

MoCKONbKY B MOJZIOKE MPUCYTCTBYKT TONIbKO HWU3KOMOMEKY/SPHbIE
yrnesoAbl, a B 601bLLUMHCTBE Cneunarn3mpoBaHHON MULLEBOMN MPOAYKLUU
ANs CNOpPTCMEHOB MNpeArnoyvYTUTeNlbHO KOMOMHMpOBaHWE YrneeBonoOB pas-
HOW ANMHbLI Lenu, B pa3paboTke peuenTypbl U TEXHOMOMMM NpoaykTa, cba-
NAHCMPOBAHHOIO MO coAaepXXaHut 6enkos, NMNMAOB U YrneeBoa0B, U3ly4ye-
Hbl 3aKOHOMEPHOCTU COYETaHUSA MOJIOYHOrO Cblpbsl, HU3KOMOJIEKYNSPHbIX
yrneeBoaoB (PpyKTOBO-Aro4AHOr0 MPOUCXOXAEHUA U OAHOro M3 Haubonee
pacnpoCTpaHeHHbIX NULLEBbLIX NoSIMcaxapmaos — Kpaxmana [10].

C y4yeToM W3/I0KEHHOro B BblbpaHHOM AMana3oHe 3HepreTu4yeckoun
LLeHHOCTM COoCTaBnsaAnn MoaenbHble cMecu npoaykta (COM) wm3 cnuvBoOK,
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LLesIbHOro MoJ10Ka, cupona ArogHoro n kpaxmana. lNnonyyeHHble MmogesibHble
CMecu nacrtepusoBanu Npu TeMnepaTtypHOM pexume, Hambosiee 4acTto Uc-
nosib3yeMoM ANd noslydyeHUss MHOMOKOMMOHEHTHbIX MOJIOYHbIX COCTaBHbIX
npoayktos — TeMmnepatype 85 °C B TeyeHune 15 munH. CMecn nocne nony-
YEHUSA OXNaxaanm U oueHMBaIn nx BKYyC, 3arnax, KOHCUCTEHLUMUIO, BHELLUHUN
BMA. XapaKTepucTuka opraHonenTU4YecKnx nokasatenem npueeaeHa B Ta-
6mye 2.

Tabnuua 2 - OpraHonenTu4yeckme nokasaTtenm onbiTHbIX 06pa3yos [10]
MaccoBas
aons
CyXmx
BeLllecTs,
%o

CooTHOLWe-

Hue B:K:Y Bkyc 1 3anax KoHcucreHuusna

BblpaXeHHbIN crnagkuu, Xunpkas, cnerka
45,0 7,5:7,5:30,0 NPUTOPHbIN C NPUBKY- TAry4das, cnerka
5 COM CYXOrQ MOIOKa MYYHUCTas
bIpa>XEHHbIN CNagKuM, E
nee BsA3Kas
49,9 8,3:8,3:33,3 C JIlerknuMm COJIOHOBATbIM Cne(ingM Ll?-maCT’aﬂ
0 NOpUBKYCOM Y
; } 3NNWHEe Cnaakuu,
55,2 9,2:9,2:36,8 [PUTOPHBIA Baskasa, MydHucTas
N3nuniiHe cnagkuu,
NMPUTOPHbLIN, C
60,0 10,0:10,0:40,0 PUTOPHBIN, Bsi3kasi, MyuYHuUCTas

NPMBKYCOM KpaxMasa co

cnaboin ropeybto
N3nuwHaa chagocTsb,

) ) NMPUTOPHOCTb, MPUBKYC MacTtoobpasHas,
64,8 10,8:10,8:43,2 Kpaxmana co cnabou MyYHMCTas
M ropeyblo
eHee c/lagKknn ¢
70,1 11,7:11,7:46,7 Bblpa>X€HHbIM NMPUBKYCOM szg(;;ﬂéﬂ
Kpaxmana

N3 3TKUX AaHHbIX O04eBMAHO, HW oaAuH M3 obpa3uoB He obnagan oT-
NYHBIMWU OpraHoNenTUYeCcKMMM nokasatensamu. LiseTt Bcex ob6pa3uos Obin
KPEMOBbIM C CepoBaTbiM OTTEHKOM, BO BKYCE€ M KOHCUCTEHUMW OTMEYEHbI
HeXxenatenbHble cBoncTBa. O6bIYHO AencTeme nNMNMAoB M dochonnnnaos
B CcMCTeMax C nonucaxapumaamm sddeKTUBHO A8 NOBbILWEHUSA CBSA3HOCTMU
CTPYKTYpPbl, MOCKO/IbKY 3aMeansieT peTporpagaumio Kpaxmana, a KoMnaek-
Cbl IMNNAOB U aMU03bl cnocobcTByOT reneobpasosaHuto [10, 11]. B aaH-
HOM cny4ae, No-BMAMMOMY, CU/bHEE MNpPOSBUIOCbH AENCTBME BbICOKOMOSE-
KYNSApHbIX CTPYKTYp — 6enkoB n nonucaxapuaos [12]. N3BeCcTHO, 4YTO B
BUHapHbIX cucTtemax rnobynsapHbix 6€1KOB NpeBbilEHME UX KOHLEHTpauumn
B 12 % conpoBoXxaaeTcs pasaeneHmeMm das m3-3a TepMOAMHAMMUYECKOM
HecTabunbHOCTM, @ B NPUCYTCTBUX MNOSMCaxXapuaoB HapylleHue aucrnepc-
HOCTW MOXET NPOU3ONTU M Npun Bonee HU3KON KOHUEHTpauun 6enka, oco-
6eHHO B npouecce xpaHeHusa [10, 13]. OCHOBHbIMW NpUYMHAMKN AecTabu-
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M3auun NULLEBDBIX CUCTEM, CoAepXalWmX pas/inyHblie NoanMepbl, SBASETCS
3 deKkT nckryeHHoro obveMa u gennetmsHasa dnokynsauma [10, 13, 14].
[MOCKOMbKY Mpu coaepXaHun cyxux Bewects B cMecnm 70,1 % Maccosas
aona 6enka 11,7 % npubnuxaeTcs K Noporoson, a Ha A0 Yri1eBoaoB
npmxoanTcsa 6onee NosIOBUHbI BCEX CYXMX BELLeCTB, B AafibHENLWNX Uccne-
AOBaHUAX AaHHas peuenTypa He UCNoJsib30BaHa.

TakXXe yCTaHOBJ/IEHO, YTO Npu HU3KOW Aone xupa 7,5 % B npoaykre
He Obl/10 OLWYLEHNS CIMBOYHOINO BKYyCa, U C yBEIMYEHMEM MACCOBOM 40U
Kpaxmana 6onee 10 % B NnpoayKTe CoXpaHsaacb NecH4aHUCTOCTb, UTO SABMS-
€TCH NOPOKOM KOHCUCTEHLMN MAacTO0bpa3HbIX CIMBOYHbIX MPOAYKTOB. Hau-
bonee npnemneMoe CoOoTHoLWEHNE Mexay 6enkamu, Xnpamm n yrnesonamu,
cnocobcrteyowee GOPMUPOBAHUIO BbIPAaXEHHON0 C/IMBOYHO-(PYKTOBOro
BKYyCa M 3arnaxa B npoaykte coctasmnio 10,0:10,0:40,0. 21a dopmMyna npu-
HATa 3@ OCHOBY, KOTOPYI KOppPEKTUpPOBa M Mo BUAY KpaxMmarna, COOTHoLle-
HUIO MeXAY HM3KOMONEKYNSAPHbIMU N BbICOKOMOMEKYNSPHBLIMU Yr1eBoaamm
M NO COOTHOLLUEHMIO MeXAy MacCOBbIMW AOMASIMU BfArm n Cyxmx BeLlecTB»
[10].

NmeBWwascsa B NnpoayKTe nerkas My4yHMUCTOCTb bbinia ob6ycnosieHa 0co-
6EeHHOCTSIMM BbICOKOAMUNO3HOMO KYKYPY3HOro Kpaxmana. M3BecTHO, 4To
npn 0bbl4HbIX ycnoBusix Tennoson obpaboTtkm ot 95 go 100 °C gaHHbIM
BUA KpaxMana He AaeT BbICOKOM BA3KOCTU, a NOJIHAA KIencrepmsaumns Ha-
6nogaeTca ToNbKO nocne AoCTuxeHus Temnepatypbl (165+5) °C. B 1o xe
BpeMs MoABEPXEHHOCTb peTporpajaunn BbICOKOAMUIO3HOIMO KYKYpPY3HOro
Kpaxmana o4yeHb BblcoKada. [MockonbkKy B 60nblUeN CTerneHu 3a peTporpa-
Aaunilo KpaxMana OTBETCTBEHHA aMuiio3a, YeM amunonekTuH [13], B cne-
AYOLWeENn cepmn onbITOB Hapsay C KYKYPY3HbIM KpaxmManOM MCMo/b30BaH
KapTodenbHbI C MEHbLLUEN A0N1E€N aMWN03bl. DTOT Kpaxman obnagaeT oveHb
BbICOKOW BSI3KOCTbIO M PacnoOJIOXKEHHOCTbIO K peTporpagaumm oT cpeaHeun
A0 HN3KOW. B TeXHOI0rMYyeckoM acnekTe yCTPaHUTb MOPOKU KOHCUCTEHLMM
BO3MOXXHO MpaBu/ibHbIM BbIOOPOM pexnma TepMoMexaHmnyeckomn ob6paboTku
[10].

C y4yeToM TOro, YTo KOHCUCTEHUMS NpOoAYKTa, HE3aBMCUMO OT COCTaBa
nMena HeaoCTaTOYHYH BS3KOCTb, OAHOBPEMEHHO MNpeAnpUHATbI MOMbITKU
ee perynmpoBaHus 3a CYeT BBeAEHUSA B COCTaB NpoayKTa cTabuinsaTopos
Ha OCHOBE r'yapoBOM U KCAHTaHOBOW KaMeaen U IMMOHHOW KUcnoTbl. CTabu-
nu3aTtopbl NpuaatoT 60abLUYI0 MIOTHOCTb U BA3KOCTb NPOAYKTY. MexaHu3M
AEeNCTBUS ryapoBon Kameam CBsi3aH C BO3HUKHOBEHUEM rmapodObHbIX KOH-
TAKTOB C HEMONSAPHbLIMK y4yacTKaMu 6enKoB, a KCaHTaHoBas KamMeab cTabu-
NN3NpyeT CTPYKTYypy 6narogaps MOHHbIM B3aUMOAENCTBUSIM C MOAUNENTUA-
HbIMW LensMU. JIMMOHHAsS KUCNOTa yBeMYMBaeT pacTBOPUMOCTbL 6eKoB B
NpoAyKTe, NO3BOSIET HUBENIMPOBATb BblPaXXeHHYI C1aaoCTb U CHU3UTb pH
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CUCTEMbI, YTO CMOCOBCTBYET YBENNYEHMNIO XPAHUMOCNOCOOHOCTN NpoAYyKTa.

N3BeCTHO, UTO pPacTBOPUMOCTb J1IaKTO3bl CYLWECTBEHHO HUXE, YeM ca-
xapo3bl. Tak, npun Temnepatype 70-80 °C KOHUEHTpauusa HaCbIWEHHOro
pacTBopa NnakTo3bl coctaBngdeTt ot 44 0o 51 % (npotme 90 % ansa pacrteopa
caxapo3sbl). NMpun cHMXxXeHnn TemnepaTypbl A0 20 °C pacTBOPUMOCTb J1aKTO-
3bl YMEHbLUAETCHA U COoCTaB/iAeT To/bKOo 16 %. C y4yeToM TOro, 4to Kosinye-
CTBO BNarn B MoAenbHbIX cMecsax coctaensno 40 %, a 4ons BHECEHHOro
COM - okono 27 %, NpoCYNTAHO KOJIMYECTBO coAepXXalencsa NakTo3bl. ITa
BeNIMYMHa COOTBETCTBYET npmMepHo 14 %, 4TO NO OTHOLUEHUIO K coAepIKa-
LLIeMYCsl KOSIMYECTBY BOAbl NpeAcTaBNseT 4OCTAaTOYHO KOHLUEHTPUPOBAHHbIN
pacTBOp C MaccoBowW aoneun nakrtosbl 28,6 %. Npun TeMnepaTtype TepMoob-
paboTku (6onee 80 °C) BCs coaepralwlasicsa B NpoAYyKTe /1aKTo3a HaxoauT-
CS B paCTBOPMMOM COCTOSsHMM. OQHaKo Npu oxsaxaeHun obpasua 40 KOM-
HaTHOW TemMnepaTypbl PAaCcTBOPUMOCTb /1AaKTO3bl CHUXaeTcs. B pesynbraTe
Aaxe B cBexeBblpaboTaHHbIX OMbITHbIX 06pa3uax To/IbKO 4aCTb MOJIOYHOIO
caxapa ocraeTtcs B ¢aze UCTUHHOIro pacTBopa, a oCTallbHas 4YyacTb obpasy-
eT MefbYanme KpucTanbl, KOTOpPble B CBEXEM MNPOAYKTE NMPaKTUYECKU He
OLLYLLAKTCHA, HO Yepe3 5-7 CyTOK X0N04UIbHOM0 XpaHeHUd, No Mepe pocTa
KPWUCTannoB, OHM CTAHOBSATCS OWYTUMbl M CO34al0T CHayana nerkyto, a 3a-
TEM N BbIPAXEHHY MYYHUCTOCTb. lpnyeM poCT KpUCTannoB CHayasna Ha-
b6nogaeTcs Ha NOBEPXHOCTU NpoAYyKTa, NOSIBNASCL B BUAE HaAseTa, a 3aTeM
OHM 0bHapyXmnBarTCa BO BCen Macce npoaykrta [10].

O6pa3ubl ¢ He0bX0aNUMbIM coAepXXaHUEM KOMMNOHEHTOB U U3MEHEHNEM
COOTHOLWeHns Mexay Bnaron n CB BblpabaTbiBann no peuentype, npea-
CTaBfieHHON B Tabsimye 3. C TOUKWN 3peHuns npenynpexngeHns nopoka KOH-
CUCTeHuun (My4YHUCTOCTM) NpeanoXxeHol Moaenun, Kotopble obecneumsatoT
nosydyeHume rnpoaykTta C coagepxaHuem enarun 55 % wm cyxux sewecTtB 45
%. MaccoBas nons ctabunusartopa cocrasnsna 0,1 %, TMMOHHON KNCNOThI
- 0,2-0,3 %. lNpu nsrotosneHmnn obpasuoB NpoayKTa 3TON Cepun NCNosb-
30Banu annapart Anas TepMmoMexaHmyeckom obpaboTku npoaykKTa. DMyNbru-
pOBaHME KOMMOHEHTOB AOCTUranun nNpu BblCOKMX vactoTtax (ot 300 go 1500
06/MnH) n Temnepatype (87x3) °C.

Tabnuua 3 - PeuenTypHbii cocTtaB cMecen [10]
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HanMeHoBaHue Macca B BapuaHTax, Kr, no peuenrtype
CbipbSsi KoHTponb O6paseuy 1 O6pa3seuy 2
Cyxoe obe3xu- 27,0 17.7 17,7
pEHHOE MOJIOKO
CnuBkm 26,4 30,0 30,0
Monoko 13,2 25,8 25,8
Kpaxman 8,4 4,0 4,0
Cupon 24,7 22,2 22,2
JInMOHHas KncnoTa 0,3 0,2 0,3
Crabunusatop - 0,1 -
NToro 100,0 100,0 100,0
CooTHoweHue X:b6:Y | 10,0:10,0:40,0 7,5:7,5:30,0 7,5:7,5:30,0

OueHky ob6pa3uoB NpoBOAUIMN OpraHosienTM4yeckMMm MeToaoM. BKyc um
3anax 6blIM OxXapaKTepu3OoBaHbl KaK HAacCbIWEHHble, YMEpPEeHHO cnagkume C
NPUATHON KUCIUHKOW. BKyC cmpona HeaoCTaTOYHO BbipaXeH. LiBeT obpas-
LLOB 6bIN1 0AMHAKOBbIM: KPEMOBbIN C HEMHTEHCUBHO Bblpa>XeHHbIM OTTEHKOM
cupona. KoHcucrteHunsa nogobHa KOHCUCTEHUMM CIYLWEHHOro MoJioKa, yme-
peHHO nnoTHad. C yMeHbleHNEM KOHLUEHTpaUMM NakTo3bl B BOAHOW (ha3e
npoaykta Ao 15,4 % npwn maccoeon agone CB 45,0 % kpuctannmsauuns nak-
TO3bl B Npouecce XxpaHeHus He Habnaanocb. B npouecce xpaHeHUs npu
TemnepaTtype (3+2) °C My4YHUCTOCTb HE BblISIB/IEHA.

dOu3nKo-MexaHnyeckme nokasartenum onbITHbIX obpa3uosB 1 (co ctabu-
nmnsatopoM) n 2 (6e3 crabunmsartopa), BbipaboTaHHbIX NMpU TakOM COOT-
HOLIEHNN MeXAYy Barot M CyxXmMu BewecTBaMm, M KOHTPOSE C MacCoOBOM
aponen cyxmx Beuwects 60 % wccnenosaHbl C NMOMOLLbIO peoroHMoMeTpa
BanceHbepra npu Temnepatype oT 20 go 22 °C, 4TO NO3BONSET OonNucaTb
noseaeHne npoaykrta npu temnepatype notpebnenunsa [10]. daHHble peo-
NOrMYecKnx nccrenoBaHn npeacraBneHbl HA pUCyHKe U B Tabsnye 4.
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Baskocte, Ma-c

OBPA3ELL 1 OBPA3ELL 2 OBPA3ELL 3

KomnnekcHas BA3SKOCTb ,ﬂ,MHaMMHECHHH BA3KOCTb HH}H‘VLLLHHCFI BAZKOCTE
MokasaTenn BA3KOCTM 06pa3LoB NpM OTHOCUTENbHOM NOrPeLIHOCTN n3MepeHnin 5 %

Tabnuua 4 - On3nKo-mexaHmnmyeckme nokasartenun obpasuos [10]

CoOTHOLWIEHNe KOM;:eK::b'“ Moaynb Moaynb Ta|-|r:1ea|-|c
KOMIMOHEHTOB Ay - ynpyrocrtu norepb y
casura (Gx*), < s norepb
B NPOAYKTe Na (G ), Na (G" '), Na (tg d)
KOHTPOJb
10,0:10,0:40,0 1458,3 1335,9 584,6 2,3
onbiT 1
7,5:7,5:30,0 1210,8 1100,2 505,6 2,2
onbIT 2
7,5:7,5:30,0 805,4 741,3 314,7 2.4

YCTaHOBNEHO, OCHOBHble (MU3NKO-MEXaHUYEeCKNEe XapaKTepUCTUKu
NpoAyKTa CBSA3aHbl C COOTHOLWEHMEM Mexay Bnarom n CB B HeM. N3 AaHHbIX
Tabnuubl 4 BUAHO, 4TO 60Nee BblpaXXeHHbIMN BA3KOYMPYrMMMU CBOMCTBaMM
obnagan KOHTPONbHbLIN 0bpa3seLl, BbipaboTaHHbIM NPU COOTHOLWIEHNN MeXay
6enKkoMm, NMNUAHbIM N YrNeBoAHbIM KOMMOHeHTaMu, pasHom 10,0:10,0:40,0,
4yTo 06ycnoBneHoO ero coctaBoM. bonee BbICOKME MNoOKasaTenm BSA3KOCTU
B AaHHOM obpa3ue - pe3ynbTaT NoBblWEeHHOro cogepxaHms CB n benka.
OnbITHble 0bpa3ubl 1 U 2 oTAMYanmMcb 6onblen MArkoCTbo M NAACTUYHO-
CTbIO, XapaKTepmn30BasIMCb MEHbLUEN BbIPaXXEHHOCTbIO YNPYrnx CBOUCTB.

KoninyeCTBEHHO COOTHOLLUEHME BSA3KMX U YMPYrnx CBOWCTB XapaKTe-
pu3yeT TaHreHc yrna notepb (tg 0). Bce peanbHble BA3KOynpyrme tena no
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3TOMY MapaMeTpy pacnosiaratoTcs Mexay uaeanbHO ynpyrmm tenom, tg o
KoToporo paseH 0, n naeanbHo BA3KMM TesioM, tg O KoToporo paseH 90°.
Uem 6nmxe tg d kK 0, TeMm B bonblen cTeneHn B NpoAYyKTE MPOSABASAIOTCS
ynpyrmne ceoncrtea. Ecnn tg & = 1,0, TO 3TO 3HAUMUT, UTO SHEpPrus, 3aTpayeH-
Has Ha NpeoAosieHMne CU YNPYrocTu CTPYKTYPUPOBAHHOIO MaTpuUKca, pas-
Ha 2Hepruu, 3aTpaymBaeMon Ha AuMccunauunto (NpeonosieHne) CUn TpeHus
N/ paspbiB CBA3EN MeXAY 3N1eMeHTaMu CTPYKTypbl MaTpukca. Cneno-
BaTenbHO, ecnu tg & 6onbwe 1,0, To B obpa3ue npeobnagatoT BA3KOCTHbIE
CBOWCTBa, €C/IM MeHblue — ynpyrue.

Pe3ynbTaTbl Noka3anun npeobnagaHne BA3KOCTHbIX CBOMCTB HaA ynpy-
MMM Bo BCex obpasuax, To eCTb NPoAYKTbl ABASNCb TUNNYHBbIMKU NpeacTa-
BUTENSAMU NACT, KOTOPblE, C OAHOW CTOPOHbI, XapakKTepm3ayoTcs GoOpMOYyCTON-
YMBOCTbIO, @ C Apyron, obnagatoT CNOCOB6HOCTLD XOPOLWO HaMa3blBaTbCA.
Takue NpoAyKTbl MOryT MCMNOSIb30BaTbCSA KaK AN HeNocpeaACTBEHHOro yro-
TpebneHunsa, Tak n ansa npurotosneHunst 6ytepbpoaos [10].

Ha ocHoBaHMKM BbINOSIHEHHOW paboTbl cAeNnaHo 3aK/tyYeHne: nNpu pas-
paboTke NpoAyKTa MOBbIWEHHOMN NUWEBOW MNOTHOCTU C cobnoaeHnem ma-
KPOHYTPUEHTHOro 6anaHca Ha nokasaTenm KOHCUCTEHUUN B paBHOM cTene-
HW OKa3blBaeT BAIUSIHWE HEe TONIbKO MHIpeAUEHTHbIW COCTaB NpoAyKTa, HO U
COOTHOLLUEHME MeXAY BNaron n cyxmumun sewecrtsamun. lNpeanoxeHa moaenb
npoaykrta, obecrne4ymBatoLwasa nosyyeHue npoaykra ¢ cobniogeHmeM sHep-
reTM4eckon LUeHHOCTM paumoHa b:XK:Y = 1:1:4 n cogepxaHueM Bnaru 55
% n cyxux Bewects 45 %.

MaTepuan noAroTtoBseH B paMkax [ocyfapCTBEHHOro 3a4aHus
N® FGMF-2022-0002.
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Abstract

The aim of the study is to create a balanced composition product with
an increased nutritional density and an optimal ratio of macronutrients
based on dairy raw materials. The object of the study was models having
a ratio of protein, lipid and carbohydrate components equal to 1:1:4.
All the ingredients used belong to domestic manufacturers. The general
consumer characteristics of the samples were investigated by organoleptic
and analytical methods. The causes affecting the consistency defects
were identified and evaluated. Taking into account the data obtained,
the formulation was adjusted. The physical and mechanical parameters
of the samples were studied during the work using the Weissenberg
Rheogoniometer.
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N3MeHeHNs NnapaMeTpoOB CUCTEMbI reMocCTa3a y cobak crapuwe 8
JleT B CBA3U C XUPYPrmyecKkuM BMellaTesibCTBOM

bapy3anHa E. C., kKaHOMAaT BeTepUHapHbIX HayK, AoueHT, Bonoroa-
cKasi rocyaapcTtBeHHass MOJIOYHOX03IMCTBEHHAs akagemmna nmeHn H.B. Be-
pellarmHa

The changes in the parameters of the hemostasis system in
dogs older than 8 years due to surgery

Baruzdina, E. S.
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KnroueBble cnioBa: cMUCTeMa reMocrasa, noxwusble CO6aKVI, Xmpyprm-
YECKOE BMELWATENNbCTBO, arperauna TpOM6OLl,VITOB, Koary}'IFlLl,VIOHHbIVI remo-
CTas3.

Keywords. hemostasis system, old dogs, surgery, platelet aggrega-
tion, coagulation hemostasis.

Pedepar

BbisiBNeHbl N3MeHeHNa NapaMeTpoB CUCTEMbI reMocTasa y cobak ctap-
lwe 8 net B CBSA3UM C XUPYyprmyeckum BMmewaTenbcTBoM. CpaBHeEHMe npo-
BOAWNIN C KOHTPOJSIbHOW rpynrnon nonoso3penbix cobak. B rpynne crape-
owmnx cobak nocne onepaumm yMeHbLUAEeTCs KOAM4ecTBO TPoMBoUUTOB C
yBennyeHnem cpeaHero obbemMa n NoHMxXeHnem TpoMOboKpUTa, NOBbILLAETCH
CYMMUPYHOLWNMNA NHOEKC arperaunmm ¢ KoaslareHoM U YMeHbLaTCs MHAEKCHI
aesarperauymmn ¢ AA® n KonnareHoM, NOHUXAeTCs! aKTUBHOCTb aHTUTPOM-
6uHa, 4To cnocobCTBYET MOBbIWEHUID KOHUEHTpauun TpoMbuHa, KoTopoe
conpoBoXaaeTtca ykopoyeHmem TB n ysennyeHmem POMK n ¢pmnbpumnHoreHa.
CokpauweHune B n A4YTB B KOMNJ1eKCe CO BCEM BblllenepeynciieHHbIM aarT
OCHOBaHus npeanonarate Hannume runepkoarynsiuMoOHHOro COCTOSIHUS Y
cobak cTapwe 8 neT B CBSA3M C XMPYPrnyeCKMM BMeLlaTeIbCTBOM.

Summary

The article presents the changes in the parameters of the hemostasis
system in dogs older than 8 years due to surgical intervention. The com-
parison was made with a control group of mature dogs. In the group of old
dogs after surgery, the number of platelets decreases with an increase in
the average volume and a decrease in thrombocrit, the summing index of
aggregation with collagen increases and the disaggregation indices with
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ADP and collagen decrease, antithrombin activity decreases, which con-
tributes to an increase in thrombin concentration, accompanied by a short-
ening of TT and an increase in RFMK and fibrinogen. Taken together the
reduction in PT and APTT with all of the above, it is reasonable to assume

the presence of a hypercoagulable state in dogs older than 8 years due to
surgery.
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HUs, noabop, KoO3PDNUMNEHT TNHENHOCTU, MOIOYHAA NMPOAYKTUBHOCTb, 3d-
(EeKTNBHOCTD.

Keywords: cows of the first calving, black-and-white breed,
genealogical line, milk productivity, fat content, protein content, economic
efficiency.

Pedepar

OCHOBHOM 3a4ayen MOJZIOYHOro CKOTOBOACTBA OCTAETCs MOBblLEHUE
NPOAYKTUBHOCTM XUBOTHbIX NMyTeM pa3BeneHus Hambonee BbICOKOLEHHbIX
B MJIEMEHHOM OTHOLUEHMM NOPOA, FEHOTUMNOB M JIMHUI KPYMHOrO poraTtoro
ckoTa. B cBs3M € 3TUM nccnegoBaHue No UM3yYeHUIO BANSHUS XO39UCTBEH-
HO-MONE3HbIX MPU3HAKOB KOPOB 1-ro oTena pasHblX IMHUA HA UX MOJSTOYHYIO
NPOAYKTUBHOCTb SIBNASIETCS aKTyasibHbIM. MccneposaTtenbckasa 6asa cdop-
MMpOBaHa Ha ocHoBe MHMOPMALMOHHO-aHANINTUYECKON cucTeMbl «Cenakc
— MOMOYHbIN CKOT» MO 2269 KopoBaM 1-ro oTéna 4YepHO-NecTpon Nopoabl
OAHOro M3 BeAyLWMX CeNbCKOXO3SIMCTBEHHbIX NpeanpuaTnin Bonoroackomn
obnactn - nneMmsaBoga-Kosixo3a «ABpopa». B pesynbrate mccnegoBaHumn
YCTaQHOBJIEHO, YTO KOpPOBbl 1-ro oTena, npuHagnexalme K 4yeTbipeM AUHU-
am (Buc bak Aingmnan 1013415, PednekwH CoBepuHr 198998, MNMabc Nosep-
Hep 882933 n MoHTBUK YndTtenH 95679), nmMenun 3aMmeTHble OTANYUSA MO
OCHOBHbIM XO3SIMCTBEHHO-MOME3HbIM MPU3HaKaM. Tak, HauBbICLUME MNOKa-
3aTenu nNpoAyKTUBHOCTKU (8465 kr) 6bin y KopoB 1-ro otena sinHuK lMabce
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foBepHep 882933, gocTtoBepHO HanMeHbwue (7504 kr) — y KopoB 1-ro oT-
ena MHnm MoHTBUK YudTenH 95679. MNpun 3ToM cnenyeTt OTMETUTb, YTO KO-
pOBbl BCEX JIMHUN UMeNU yAO0W Bbille CTaHAapTa nopoabl B cpeaHem B 2-2,5
pa3a. Mo XMPHOMOMOYHOCTU NMPEBOCXOACTBO KOPOB 1-ro otena nmHum Nabce
[oBepHep 882933 Hag cBepCTHMLUAMMN U3 APYrUX rpynn U cpeaHero no cra-
Ay coctaemno 0,07-0,13%, no BbIXo4Yy MOJIOYHOrO XWpa — B CpefHEM Ha
7-17%. BbIxo4 MOJIOYHOIO XUpa y KopoB nnHun Buc bak Angunan 1013415
n MoHTBUK YndTtenH 95679 6bin HUXE cpeaHero nokasaTens no cragy Ha
2 N 27 Kr cooTBETCTBEHHO. Hanbonbliee BecoBoe KOIMYECTBO MOSIOYHOIO
b6enka 6b110 NOAYYEHO OT XUBOTHbLIX NIMHKUK [1abc NoBepHep 882933 - 280
kr. Camas BblcOKas MaccoBas fosis 6enka B MOSIOKe YCTaHOBJ/IEHA Y CaMbIX
HU3KOMPOAYKTUBHbLIX KOPOB 1-ro otena NMHMM MOHTBUK YudTtenH 95679
(3,80 %), a camasa HM3Kas — Y BbICOKOYAOWMHbIX CBEPCTHUL NunHUK Tabc
foBepHep 882933 (3,13%), pa3HocTb coctaBuna 0,67%, T. e. Npocnexu-
BaeTCHa oTpuuaTesnbHasi B3aUMMOCBA3b yA0s U MaccoBon aonu 6enka. Hau-
BbICLUMA KO3 PULUNEHT MOMOYHOCTU (1532 Kr) oTMeydeH y KopoB 1-ro otena
nuHun MNabc NoepHep 882933. Pa3sHuua Cc ApyrMMun rpynnamMm n Co cpea-
HWUM No cTtagy coctaBuna 3,5-14%. Cpean 4eTbIp€éX NMNMHUM KOPOB 1-ro oTe-
na 4YepHo-NecTpou nopoabl NpU KpPYyraoro4oBOM CTOM/IOBOM COAEp>XaHUU
BbICOKOM 3KOHOMUYECKON 3P HDEKTUBHOCTLIO OT/INYANIUCE XUBOTHbIE JIMHUI
Buc bak Angman 1013415, PednekwH CosepuHr 198998 n Mabcet NoBepHep
882933. DkoHOoMMYeckass 3aPEPEKTUBHOCTb OT UCMOJSIb30BAHNUA KOPOB 3TUX
NVHUN B 06LLEN COBOKYMHOCTU B MNjieM3aBoae-Koaxo3e «ABpopa» COCTaB-
naet 377754,6 Toic. pybnen, unm 16,9 ToiC. pybnen Ha O4HO XXWMBOTHOE.
Takum obpasoM, A5 NoslyyeHUs BbICOKUX YAOEB MOJSIOKA C XOPOLNMN TeX-
HONOrMYeCKMMM CBOWMCTBAMKM B XO3SAMUCTBE LenecoobpasHO MCNob30BaTb
XXUBOTHbIX NMHUN Buc bak Ananan 1013415, PednekwH CoBepuHr 198998
n MNabcT NoBepHep 882933, KOTOpble COYETAOT BbICOKMIM YPOBEHb MOJSIOY-
HOW NPOAYKTUBHOCTU U XXMPHOMOJIOYHOCTMW.

Summary

The main task of dairy cattle breeding remains to increase the
productivity of animals by breeding the most valuable breeds, genotypes
and lines of cattle. In this way, it is relevant to study the influence of
economically useful traits of cows of the 1st calving of different lines on
their milk production. The research base was formed on the basis of the
information and analytical system «Selex - Dairy cattle» for 2,269 cows of
the 1st calving of the black-and-white breed in one of the leading agricultural
enterprises of the Vologda region - the Breeding farm «Aurora». As a result
of the research, it was found that cows of the 1st calving belonging to four
lines (Vis Back Ideal 1013415, Reflection Sovering 198998, Pubs Governor
882933 and Montvik Chieftain 95679) had noticeable differences in the
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main economically useful characteristics. Thus, the highest productivity
indicators (8465 kg) were in cows of the 1st calving Pabs Governer 882933,
significantly the lowest (7504 kg) - in cows of the 1st calving Montvik
Chieftain 95679. At the same time, it should be noted that cows of all lines
had milk yield above the breed standard by an average of 2-2.5 times. In
terms of fat content, the superiority of cows of the 1st calving of the Pabs
Governor 882933 line over their peers from other groups and the average
herd was 0.07-0.13%, in terms of milk fat yield by an average of 7-17%.
The yield of milk fat in cows of the Vis Back Ideal 1013415 and Montvik
Chieftain 95679 lines was lower than the average for the herd by 2 and 27
kg, respectively. The largest amount of milk protein by weight was obtained
from animals of the Pabs Governer line 882933 - 280 kg. The highest mass
fraction of protein in milk was found in the lowest-yielding cows of the 1st
calving of the Montvik Chieftain line 95679 (3.80%), and the lowest - in high-
yielding peers of the Pabs Governor line 882933 (3.13%), the difference
was 0.67%, i.e. there is a negative relationship between milk yield and the
mass fraction of protein. The highest coefficient of milk production (1532
kg) was observed in cows of the 1st calving of the Pabs Governor 882933
line. The difference with other groups and with the average herd was 3.5-
14%. Among the four lines of cows of the 1st calving of the black-and-white
breed with year-round stable maintenance, the animals of the lines Vis Back
Ideal 1013415, Reflection Sovering 198998 and Pabst Governer 882933
were distinguished by high economic efficiency. The economic efficiency
of using cows of these lines in total in the Breeding Farm - Collective
Farm «Aurora» is 377754.6 thousand rubles or 16.9 thousand rubles per
animal. Thus, in order to obtain high milk yields with good technological
properties, it is advisable to use animals of the Vis Back Ideal 1013415,
Reflection Sovering 198998 and Pabst Governer 882933 lines in the farm,
which combine a high level of milk productivity and fat content.
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Tabn. 3. n. 2. bubn. 20.

Coaepr>kaHue CTPYKTYPHbIX Yrj1€BoAOB B 3aroToBJIEHHbIX KOp-
Max Bonoroackoun obnacru

E.B. boratbipeBa, [l1.A. ®omMeHKkOo, depepanbHoe rocyaapCTBEHHOE
bloo)KeTHOe yupexaeHne Hayku «Bonoroackmi HayudHblM UeHTp Poccui-
ckon akagemmun Hayk» (BonHL, PAH)b

Content of structural carbohydrates in feeds Made in the
Vologda region

Bogatyreva, E.V.

szniikorma@mail.ru

Fomenko, P.A.

szniikorma@mail.ru

KnroueBble cnoBa: cuioc, cblpada knetyatka, NDF, ADF, HeCcTpyKTyp-
Hble yrneesoAbl, remMuuenstonosa.

Keywords: silage, crude fiber, NDF, ADF, nonstructural carbohydrates,
hemicellulose.

Pedepar

Cblpasi KnetyaTka B onpeaesneHHOM KoNim4yecTse HeobxoanMa KXBauHbIM
XXUBOTHbIM KaK UCTOYHWUK SHEPreTUYeCcKoro Matepuana angd ctTumynsaunmm ge-
ATENbHOCTU pybua, COXpaHeHMs 340p0BbS M NoAAepXaHUsa Ha onpeaeneH-
HOM YPOBHE XXWUPHOCTU MosioKa. [N KopoB oNTUManbHOE KOJIMYECTBO CbIpOM
K/IeT4aTKM B CYXOM BellecTBe paunoHa A0MKHO 6biTb 17-22 %, npuyem He
MeHee 14% aos/KHa COCTaBNATb KeTdaTka rpybbix KopmoB. [Nnsi BbICOKO-
NPOAYKTUBHbIX KOPOB 3TO KOJIMYECTBO AOJ/IKHO ObiTb Ha ypoBHe 16-18%.
CHMXeHne KrieTyaTKu HuUxe 16% conpoBOXAaeTCs HapyleHueM npouec-
COB NUuEeBapeHns, n3MeHeHneM CooTHoweHn JIKK 1 yMeHbLlUeHNEM Xunpa
B MosioKke. M36bIToUHOE coaepXXaHmne KNeTyaTKN CHUXKAEeT nepeBapuMoCTb U
MCNoSIb30BaHMe ApYrmx nutaTenbHbIX BewecTB. ba3on ans nccnegosaHus
SABMSAOTCS KOpMa, NocTynatuwme Ha aHanm3 B nabopatoputo. KauecTso Kop-
MOB YUMTbIBANOCb N0 PpaKTUYECKMUM AaHHbIM Ha nepuog 2020-2021 rr. [14,
15]. CopgeprxaHune nuTaTeNnbHbIX BELWECTB onpeaensnn B COOTBETCTBUU C
FOCTamun. NOCT 13496.4-2019 KopMa, koMbukopma, KOMBMKOPMOBOE Cbl-
pbe. Cbipas kKnetyaTka mMeton MNaHHebepra - LlTtomaHa. NOCT 31640-2012.
Kopma. MeToabl onpeaeneHns cogepXaHus cyxoro sewecrtesa. CogepxaHue
HeWTpanbHO-AETEPreHTHOM KnetyaTku onpeaensnn metogom VAN SOEST,
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KUCNOTHO-AeTepreHTHon knetdyatkn mMetogoM VAN SOEST & ROBERTSON.
Ha cerogHsWHMW AeHb He BCe XO035MCTBA COCTABASAKOT paulMOHbl ANA CBOUX
nogoneyHoblX, ncnonoesyd NDF n ADF, a no-npexHeMy npuberatoT K TakoMy
nokasaTtesnto, Kak cbipas knetyatka. OgHako, Ha Haw B3rnsa4, CTOUT nepe-
nTKn K 6onee rpaMoOTHOMY N AeTasIbHOMY COCTaB/IEHUIO paLMOHOB A1 obe-
crieyeHus BbICOKOW MOJIOYHOMN NPOAYKTUBHOCTM KOPOB B pa3Hble nepuoasbl
nakTaumm n nepen 3arnyckoMm, 4tobbl HE JOMYCTUTb HEHYXXHOIO XXUPOOTNO-
XXEHUS Y KOPOB UJIN Xe Xy[00bl, CHUXEHUSA NPOAYKTUBHOCTU U COAEPXKAHUS
B MOJIOKe Xupa u benka.

Summary

A certain amount of crude fiber is necessary for ruminants as a source
of energy to stimulate the rumen activity as well as to maintain health
and milk fat content. For cows, the optimal amount of crude fiber in the
dry matter is to be 17-22%, and roughage fiber is to be at least 14%. For
highly productive cows, this indicator is to be 16-18%. A decrease in fiber
less than 16% causes digestive troubles, reproportion of volatile fatty acids
and a decrease in milk fat. Excess fiber reduces digestibility and utilization
of other nutrients.The basis for the present study are the feeds that come
for analysis to the laboratory. Feed quality has been studied according to
the actual data in 2020-2021. The content of nutrients has been deter-
mined in accordance with State Standards (GOSTs), that is GOST 13496.4-
2019 Feeds, compound feeds, compound feed raw materials. Crude fiber.
Hanneberg-Shtoman method and GOST 31640-2012. Feeds. Methods for
determining the content of dry matter. The content of neutral detergent
fiber has been determined by using the VAN SOEST method; the con-
tent of acid-detergent fiber has been determined by using the VAN SOEST
& ROBERTSON method. Nowadays, while making the animal diet, not all
farms use NDF and ADF, but still take into account a crude fiber indicator.
However, in our opinion, it is worth moving on to a more competent and
detailed formulation of diets to ensure high milk productivity of cows in
different periods of lactation and before the dry period , in order to prevent
unnecessary fat deposition in cows or their thinness a well as a decrease in
productivity, milk fat and protein contents.
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NMpoAayKTUBHOCTb ropumubl 6enoun B necocrenHom 3oHe CpegHe-
ro NMososixbsA

B.A. TIywwuHa, A.C. JlbikoBa, PenepanbHoe rocyaapCTBeHHOe
broaxeTHoe obpa3oBaTenibHOe y4ypexaeHue Bbiclwlero o6pa3oBaHus
«[MeH3eHCKUM rocyaapCcTBEHHbIN arpapHbii YHUBEPCUTET»

Productivity of white mustard in the forest-steppe zone of the
Middle Volga region

Gushchina, V.A.

guschina.v.a@pgau.ru

Lykova, A.S.

lykova.a.s@pgau.ru

KnroueBble cnoBa: ropunuya 6enaa (Sinapis alba), norogHble ycno-
BUS, NONIeBasi BCXOXECTb, COXPAHHOCTb, CTPYKTYpa YpoXKasi, YPOXKaMHOCTb.

Keywords. white mustard (Sinapis alba), weather conditions, field
germination, safety, crop structure, yielding capacity.

Pedepar

B HacTosiee BpeMss B CENIbCKOXO3SMCTBEHHbIX MNpeanpusTusax
CpegHero [loBO/MKbS MNpPOSIBASETCA MNOBbIWEHHbIM MHTEPEC K ropyuvue
6enon. B cBS3K C 3TUM BO3HUKIIA HEOHXOANMMOCTb B pa3paboTke aneMeHTOoB
TEXHOMIOrMN €€ BblpalimBaHusa. K TakmMM npmemam B 30HE HEeYyCTOMYUBOIo
YBTAXXHEHUS OTHOCUTCH onpeaesnieHMe onTUManbHOro cnocoba nocesa WU
HOPMbI BbICEBA, YTO U onpenenser uenb UCCeaoBaHUM, TakK KakK CUbHO
3aryLlweHHble U, Ha0bopoT, N3peXKeHHbIe arpoueHo3bl MeHee NPOAYKTUBHbI.
JKkcnepuMeHTanbHas pabota nposoaunace B 2020-2021 rr. npwu
aoctatoyHoM (MK - 1.30) n HepoctatouyHoMm ('TK - 0.87) ycnoBusx yBs-
Na)>XHeHMs, COOTBETCTBEHHO rogaM nccnenoBaHum, Ha 1yroBo-4epHO3EeMHOWM
noyse KonnekumoHHoro yyactka ®Irb0Qy BO lNeH3eHckunit MTAY. MNMoces copTa
Jltouns ¢ HopMamm BbiceBa oT 1,5 Ao 3,0 MAH WT./ra BCXOXUX CEMSH C
nHTepsanom 0,5 MnH, npoBoAMN PSAOBbIM M Yepe3psaHbiM criocobamu.
YBenunyeHmne HopMbl BbiceBa ceMsaH oT 1,5 Ao 3,0 MAH WT./ra He oKa3bIiBasnio
CYLLEeCTBEHHOro BJINAHUA Ha MOJIHOTY BCXO4O0B, KOTOpas B cCpeAHeM 3a
ABa roga nccnegosaHun coctasuna 81,0-82,0 % npu psaoBOM rnocese U
72,0-73,0 % c mexaypsaabem 30 cM. OgHaKo CHUXKAasCsa NMpoueHT coxpa-
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HUBLUMXCS pacTeHun K ybopke (o 81,3-76,9 %). Konnyecrtso CTpy4yKoB
yMeHblanocb ot 33,7 no 24,0 wT., ceMsaH B HUX — ot 9,7 no 7,1 wWTt. 1"
macca 1000 cemsaH - oT 5,75 o 5,08 r npu psaosoM nocese. Hanbonbliasd
ypOXXanHOCTb ropyumnubl 1,93-2,04 T/ra nonydeHa npm HopMax BbiceBa 2,0
n 2,5 MIH BCXOXUX CEMSAH Ha psiAOBOM NoceBe. YMeHbLUeHne nnu yeenu-
YeHWe HOPMbl BbICEBA, @ TakXe M3MEeHeHue WUpuHbl Mexaypsaann no 30
CM MPUBOAUT K CYLLECTBEHHOMY CHUMXEHUIO YPOXaNHOCTK ceMsaH (0 1,81 un
1,88 1/ra).

Summary

Nowadays, agricultural enterprises of the Middle Volga region are tak-
ing a great interest in growing white mustard. In this regard, there is a
need to develop the elements of its cultivation technology. Among these
methods in the area of unstable moisture is choosing the optimal sowing
method and seeding rates, which determine the purpose of the research,
since highly thickened or sparse agrocenoses are less productive. The ex-
perimental work has been carried out in 2020-2021 under sufficient (HTI
- 1.30) and insufficient (HTI - 0.87) moisture conditions, respectively, on
the meadow-chernozem soil of the collection plot of the FSBEI HE Pen-
za State Agrarian University. Lucia variety has been sown at the seeding
rates from 1.5 to 3.0 million pcs/ha of germinating seeds with 0.5 million
interval by using drilling and skip-row methods. An increase in the seeding
rate from 1.5 to 3.0 million pcs/ha did not have a significant effect on the
volume of seedlings, which, on average, over two years of research was
81.0-82.0% with drilling and 72.0-73.0% with a 30 cm skip-row meth-
od. However, the percentage of preserved plants for harvesting decreased
(up to 81.3-76.9%). Number of pods decreased from 33.7 to 24.0 pcs.,
number of seeds per pod decreased from 9.7 to 7.1 pcs. and the weight of
1000 seeds decreased from 5.75 to 5.08 g in drilling method. The highest
yield of mustard 1.93-2.04 t/ha was obtained at seeding rates of 2.0 and
2.5 million germinating seeds in drilling method. A decrease or increase in
the sowing rate, as well as a change in row spacing up to 30 cm, leads to
a significant decrease in seed yield (up to 1.81 and 1.88 t/ha).
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BanaHme npmémMoB y60pKM Ha YPOIXKaMHOCTb, 6MOXMMHNUYECKUMA
COCTaB CeMSsiH U Macna JZibHa MacCJZIMYHOro

C. Jl. Enucees, E. A. PeHéB, E. B. bospwunHoBa, PegepanbHoe ro-
cydapcTBeHHoe obpa3oBaTenlbHOE YyupexaeHue Bbiclero obpasoBaHus
«[MepMCKMN rocynapCTBEHHbIM arpapHO-TEXHONIOMMYECKUN YHUBEPCUTET
nMeHn akagemmka A.H. NpaHNWHNMKOBa»

Effect of harvesting techniques on yield, biochemical composi-
tion of seeds and oilseed oil

Eliseeyv, S. L.

psaa-eliseev@mail.ru

Reneyv, E.A.

evgeniirenev@mail.ru

Boyarshinova, E. V.

|.boyarshinova@yandex.ru

KnroueBble cnoBa: /1EH Mac/nUYHbIN, CPOK YOOPpKU, AecnKaums, ypo-
XQWHOCTb CeMSH, BMOXMMUYECKUIN COCTaB CEMSIH, XWPHO-KUCTOTHbIA CO-
CTaB Macna.

Keywords. oilseed flax, harvesting period, desiccation, seed vyield,
biochemical composition of seeds, fatty acid composition of oil.

Pedepar

B ctaTbe npuBeaeHbl pe3yibTaTbl TPEXIETHUX UCCIeaA0BaHUM MO BN-
SAHUIO NMPUEMOB YOOPKM NibHA MAC/IMYHOINO Ha YPOXXAMHOCTb CeMSH, cb6op U
KayecTBeHHble nokasaTtenu macna. OnbIT 3ano0XeH no metoamke bB.A. [lo-
crexoBa Ha AepHOBO-C1abonoa30/IMCTON TAXENOCYrIMHUCTON No4vBe, CO-
nyTCcTBYOWME HabntoaeHNa n nccnenoBaHUs nNpoeeaeHbl Mo 0bWenpUHSTLIM
metoamkam u NOCTaMm. N3y4deHbl NpnéMbl YOOPKKU SibHA MAc/IMYHOro copTa
Ypanbcknn B CpenHem lNpeaypanbe. [decmkauuto npoBoauaun npernapaTtom
KOHTAKTHOro geuncresms PernoH-2inp, BP. o pe3ynbTatamM mccnepnosBaHus
YCTAQHOBJIEHO, YTO NPpMEMbI YOOPKM OKa3bIiBAlOT B/IUSHME HA YPOXXAMHOCTb
CeMsH sibHa Macnun4dHoro. MNpun gecukaumm nocesa B nepunogd ot 50 go 100%
bypbix KOpoboyek c nocneaytowen ogHodasHon ybopkon n ogHodaszHoOM
ybopke B 100% 6ypbix Kopobouek 6e3 gecmkaumm ypoxxamHOCTb COCTaBU-
na 1,35-1,51 1/ra u cbop xupa - 609-677 kr/ra. bnoxmmmyeckmnin coctas
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CEMSIH M Mac/ia He 3aBUCUT OT NpUEMoB YO6OpKHU.

Summary

The article presents the results of the three-year research devoted to
the influence of oilseed flax harvesting techniques on seed yield, harvest-
ing and quality indicators of oil. The experiment has been launched accord-
ing to the methodology of Dospekhov B.A. on sod-weakly podzolic heavy
loamy soil, accompanying observations and studies have been carried out
according to universally accepted methods and State Standards (GOSTs).
The authors have studied the methods of harvesting oilseed flax of the
Ural’skiy variety in the Middle Urals. Desiccation has been performed with
Reglon-Air, BP contact drug. According to the study results, it has been
found that harvesting techniques have an impact on the yield of oilseed
flax seeds. During desiccation of sowing in the period from 50 to 100% of
brown pods, followed by single-phase harvesting and during single-phase
harvesting of 100% of brown pods without desiccation, the yield has been
1.35-1.51 t/ha and fat collection has reached 609-677 kg/ha. The bio-
chemical composition of seeds and oil does not depend on harvesting tech-
niques.
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BnnaHue ce3oHa roaa Ha KavyecCcTBeHHble nokasaTesiu MoJioka
kKopoB B Bonoroackou o6sactm 3a 2019-2021 roabl

O.A. WeaHoBa, ®epgepanbHoe rocyaapcrtBeHHoe  broaXeTHoe
yupexaeHne Hayku «Bonoroackmm Hay4dHbin UueHTp PAH»

Influence of Year Season on Quality Indicators of Cows’ Milk in
Vologda Region for 2019-2021

Ivanova, D.A.

molokaO7@mail.ru

KnoueBble cynioBa: Ce30H roga, MaccoBas 4014 XUpa, MaccoBas 4014
6en|<a, KOJIMHECTBO COMATU4ECKNX KIETOK.

Keywords. year season, mass fraction of fat, mass fraction of protein,
number of somatic cells.

Pedepar

Beaywen oTpacnblo CcenbCKoro xo3aucrea Bonoroackom obnactu
SIBMISETCA MOJZIOYHOE >XMBOTHOBOACTBO, Ha KoTopoe npuxoamntca 70%
BCEN MPOAYKUMU CenbCKOro Xxossincrtea. MNpom3BoaCTBO MOJSIOKA BbICOKOMO
KayecTBa SBNSETCS HenpeMeHHbIM ycnosumeMm 3hdeKTUBHOM paboTbl U
rapaHTOM >Xu3HecnocobHocTn xo3ancrtea. B TeuyeHne 2019-2021 rr.
nccrnenoBasnnUCb KaydeCTBEHHble roKas3aTesin MoJsloka Ha Tepputopuun
Bonoroackon obnactu no cnegyrowmMm nokasaTensim: Maccosasi 405 XuUpa
(MAXX), maccoas gons 6enka (MAB) n cogep>xaHme comaTMYeCcKnx KNeToK.
OT60p Npob MoONOKa NPOBOAMIN B COOTBETCTBUU C €XXEMECAYHbIM rpadKom
KOHTPOJIbHbIX A0EK KOPOB U TeCTUPOBASIN HAa MHPPAKPACHOM CNeKTpoMeTpe
«Kombu-docc». 3a 3T0T nepmos BpeMmeHn b6bin npoBeaeH aHanni 142960
npo6 B 2019 roay, 164600 npo6 B 2020 roay n 154873 npo6 B 2021
rogy. o pe3synbTaTtaM MpoBeAEHHbIX UCCefoBaHUW BbISBIEHO, YTO BCe
nokasaTenum 3a paccMaTpuBaeMbl Nepmnoa HaxoauaTCs B rnpenenax HopMbl,
COOTBETCTBYIOT POCCUMUCKMM CcTaHaaptaMm. B oceHHun cezoH MAX n MAbB
Bbllle MO CpaBHEHWUIO C OCTasibHbIMM CEe30HaMM 3a BCe pacCMaTpuMBaEMble
rogbl. HamMeHbwas >XWPHOMOJIOYHOCTb WM MUHMMANbHOE coAepXXaHue
benka OTMeYyeHO B BeCeHHe-neTHUM nepuon. KauecTBeHHble nmokasaTenu
KOpoBbero Mosioka, otobpaHHoro B 2021 roay, Bbiwwe no cpaBHeHuto ¢ 2019
n 2020 rogamm.
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Summary

The leading branch of agriculture in the Vologda Region is dairy farming,
which accounts for 70% of all agricultural products. The production of high
quality milk is a prerequisite for efficient operation and a guarantee of the
viability of the farm. During 2019-2021 quality indicators of milk in the
territory of the Vologda Region were studied according to the following
indicators: mass fraction of fat, mass fraction of protein, and content of
somatic cells. Milk sampling was carried out in accordance with the monthly
control milking schedule of cows and tested on the Kombi-Foss infrared
spectrometer. During this time period, 142,960 samples were analyzed in
2019, 164,600 samples - in 2020, and 154,873 samples - in 2021. Based
on the results of the research, it was revealed that all indicators for the
period under review are within the normal range and comply with Russian
standards. In the autumn season, the mass fractions of fat and protein
are higher than others in all the years under consideration. The lowest fat
content of milk and the minimum protein content were noted in the spring-
summer period. The quality indicators of cow’s milk sampled in 2021 are
higher compared to 2019 and 2020.
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MexxnopoaHoe cKpewmBaHMe KakK MeTo[ NMOBbILUEeHUS MOJIoY-
HOW NPOAYKTUBHOCTU KOPOB

N.M. UBaHoBa, ®eanepanbHOe rocygapcreeHHoe 6roaxeTHoe obpaso-
BaTe/lbHOE y4ypexaeHune Bbicwero obpasoBaHus «OMCKUN rocyfapCTBEH-
Hbl @arpapHbIn YHUBepcuTeT akagemms nMenun MN.A. CtonbinnHa»

Interbreeding as a Method for Increasing Cows ™ Milk Produc-
tivity

Ivanova, I.P.

ip.ivanova@omgau.org

KnoueBble cnoBa: ya0MN, MOJIOYHbIM XWUP, MOSIOYHAsA MpPOAYKTUB-
HOCTb, KPYMHbIW poraTbl CKOT, CKpeLlmMBaHue.

Keywords. milk yield, milk fat, milk productivity, cattle, cross breed-
ing.

Pedepar

3agayven onst MOIOMHOIO0 CKOTOBOACTBA SIBMASIETCS pa3BUTUE OTeue-
CTBEHHOM 6a3bl 4519 NPOU3BOACTBA NPOAYKTOB BbICOKOro KadecrtBa. Pelwe-
HMWEM 3TOro MOXeT OblTb MeXNopoAHOe CKpeluMBaHMe B TOBAPHOM CKOTO-
BoAcTBe. Llenb nccnegosaHnsa — nsydeHme spHeKTMBHOCTU MeXNOopoAHOro
CKpelwnBaHMs MOIOYHbIX MOPo4 KPYMHOro poratoro ckota B ycnosmsax OM-
ckon obnactn. O6beKT UccneaoBaHUs — KOPOBbI-NEPBOTESIKM B KOSIMYECTBE
100 ronos. NpynnupoBKa >XWBOTHbIX NMpoBoAgMAacb C y4eTOM MeToha pas-
BeAEHUs, MPUMEHSBLUErocs Npu Noay4YeHnm XXMBOTHbIX. pynna 1 — KOpoBblI
YepHO-MecTpPon Nopoabl C KPOBHOCTbLIO MO rosiwtnHam 6onee 75 %. Npynna
2 — MOMeCHble KOpPOBbl, POXAEHHble OT BbICOKOKPOBHbIX FOAWTUHU3NPO-
BaHHbIX YEPHO-NEeCTPbIX KOPOB, OCEMEHEHHbIX AXXepcenckmmmn bolkammn. NUc-
Nosib30BaHUE OXKEepPCEMCKOW nopoAabl HE CHMXAET YpOBEeHb MOJZIOYHOW MNpo-
AYKTUBHOCTM NMOMECHOro NorosioBbsl KOpoB. PasHunua no cpeaHeCcyTo4YHOMY
yaoto 3a nepsble 100 aHen nakTtaumm Bapbupyetcs ot 0,22 no 3,51 kr.
KopoBbl BTOpPOM rpynmnbl MPeBOCXOANIN FOAWTUHU3UPOBAHHbBIX YepHO-ne-
CTPbIX CBEPCTHUL, MO MAaccoBOW Aosie MoAoYHOro xumpa Ha 0,75 % Ha 100
AeHb naktaunm (P>0,99). Mo coagepxxaHunto 6enka B Mosioke 3a nepsble 30,
60, 100 gHen nakTauuun nepBOTENKN BTOPOM FPYynnbl NPeBOCXOoASAT NepBo-
Tenok nepson rpynnel Ha 1,12, 1,05 n 1,04 % cooTtBetcTtBeHHO (P>0,95).
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OT KOpOB BTOPOM rpynrbl MOXHO OXUAATb nonydeHuns 244,98 Kr MOSIOYHO-
ro >Xupa 3a nakrauuto, 4to Ha 38,9 kr unmn 18,92 % 6onblue, YEM OT KOPOB
nepBon rpynnbl. Beixoa Mono4vyHoro 6enka 3a nepsble 100 gHen nakTaumm
Yy KOpOB, MMeKLWMNX KPOBHOCTb MO Axepcenckon nopoge 50 %, coctaBu
122,32 kr, yto Ha 25,48 kr unn 26,3 % 6onblie 4yeM y CBEPCTHUL, Yep-
HO-MeCcTpon Nopoabl C Pa3sIM4YHOMN KPOBHOCTbIO MO roawTuHaM. OT XMBOT-
HbIX FPYMNMbl 2 NJaHUpyeTcsa nonyuntb 245,52 kr monoyHoro 6enka, 4To Ha
57,02 kr unn 30,25 % 6o0nblue, 4eM OXMAAETCSA OT XMUBOTHbIX rpynnbl 1.
ONns ynydweHns KadyeCTBEHHbIX XapaKTePUCTUK MOJSIOKA MOXHO MCMOb30-
BaTb AXEepCeNCKY0 NoOpoAy B KayecTBe yaydwarwuwen ans MecTHoro YepHo-
NecTporo ckoTa.

Summary

One of the tasks of dairy cattle breeding is to develop a domestic base
for the production of high quality products. The solution to this may be in-
terbreeding in commercial cattle farming. The purpose of the investigation
is to study the effectiveness of dairy cattle interbreeding under the condi-
tions of the Omsk Region. The object of the study is first-calf cows in the
amount of 100 animal units. The grouping of animals was carried out tak-
ing into account the breeding method used in obtaining animals. Group 1 is
represented by black-and-white breed cows with a Holstein blood content
of more than 75%. Group 2 is represented by crossbreed cows born from
high bred Holstein black-and-white cows inseminated with bulls of Jersey
breed. The use of the Jersey breed does not reduce the level of milk pro-
ductivity of the crossbred cattle. The difference in average daily milk yield
for the first 100 days of lactation varies from 0.22 to 3.51 kg. The first-calf
heifers of the second group outperformed Holstein black-and-white peers
in terms of the mass fraction of milk fat by 0.75% on the 100th day of
lactation (P>0.99). In terms of protein content in milk for the first 30, 60,
100 days of lactation, the first-calf heifers of Group 2 surpass the peers of
Group 1 by 1.12%, 1.05% and 1.04%, respectively (P>0.95). The first-calf
heifers of the second group are expected to produce 244.98 kg of milk fat
per lactation, which is 38.9 kg or 18.92% more than from cows of the first
group. The yield of milk protein for the first 100 days of lactation in cows
with a Jersey breed blood content of 50% was 122.32 kg, which is 25.48
kg or 26.3% more than in peers of the black-and-white breed with different
Holstein blood. It is planned to receive 245.52 kg of milk protein from cows
of Group 2, which is 57.02 kg or 30.25% more than expected from animals
of Group 1. Thus, to increase the quality characteristics of milk, the Jersey
breed can be used as an improving one for local black-and-white cattle.
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BnausiHne ryMmMHoOBbIX nNpenapartoB Ha bopMmupoBaHue ypoxxas
M KauyecTBO 6e/10KOYaHHOM KanycCTbl

A.b. ManxacsaH, M.B. ConosbeBa, O.I. lNeTtposa, [1.B. PomaHOB,
depepanbHoe rocyaapCcrBeHHoe broaxeTHoe obpasoBaTenbHoEe
yupexaeHue Bbicllero obpasoBaHus «BenuKonykckasa rocygapcrBeHHas
CeNbCKOX03MCTBEHHAA akaaemMmnsa»

Humic preparation effect on white cabbage crop formation and
product quality

Malkhasyan, A.B.

zem@vgsa.ru

Soloviova, M. V.

zem@vgsa.ru

Petrova, O.G.

Pog7pro@gmail.com

Romanov, P.V.

zem@vgsa.ru

KnroueBble cnoBa: 6en1oKko4YaHHasa Kanycra, ryMMHOBbIE NpenaparThl,
BCXOXECTb CEMSIH, YPOXXAMHOCTb, TOBAPHOCTb, KayecTBO MpoAyKuUuK,
9KOHOMMYecKast 3 HeKTUBHOCTb.

Keywords. white cabbage, humic preparations, seed germination,
yield, marketability, product quality, economic efficiency.

Pedepar

PaccMaTpuBaeTcs TeXHON0orns so3aesnbiBaHns 6en10Ko4YaHHOW KanycCThl
DKcTpa F, c npUMeHeHneM ryMMHOBbLIX NpenapaTosB rmaporyMnH, ryMmMakc,
rymaTt kanumsa u rymat «lnogopoane». Llenbto paboTbl SBUNOCb U3ydyeHUe
B/IMSAHUS N'YMUHOBbLIX NpenapaTtoB Ha (GopMMpoBaHMeE ypoxas, KauyecTBo U
COXpPaHHOCTb besloko4YaHHOW KanycTbl. B 3agayn nccnegoBaHun BXoauno:
n3ydyeHme BINAHUSA N'YMUHOBbBIX NpenapaToB rmaporyMunH, ryMmMMakc, rymart
Kanusa v rymat «l[1nogopoane» Ha KayecTBO CEMSH U paccaabl 6enokoyaHHOM
KanycTbl; W3y4yeHUe BIUSHUS TYMUHOBbLIX MpenapaTtoB MAPOryMuH,
ryMmMMakc, rymat kanuss u rymat «llnogopoame» Ha dopMupoBaHue
ypoxxasd  6e/loKO4YaHHOM  KanycCThl; onpeaeneHne  3KOHOMUYECKOM
3 PEKTUBHOCTM BO3AeNbIBaHMUSA 6eN10KOYaHHOM KanyCTbl NP NpUMEHEHUN
'YMUHOBbIX MNpenapaTtoB rMAPOryMMH, FYMMMaAKC, rymaT Kanus uU rymart
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«Mnopopoave». ccnegoBaHmst NpoBOAMINCE HA OMNbITHOM MnoJsie Kadeapbl
«Cenekuunsi, CeMeHOBOACTBO W TexXHONorms npousBoAcTBa MpoayKuumn
pacteHuesoactea» ®IrbOY BO Benukonykckasa NCXA B 2020-2021 roasbl.
O6bekToM nccnenoBaHunin 6o rMbpma 6en1oKoUYaHHOM KanycTbl SKcTpa F .
B onbiTe ceMeHa KanycTbl DKCTpa F, 3a ABa AHA A0 nocesa obpabaTbiBany
r'YMMHOBbLIMW MNpenapaTtamMun rmaporyMmuH, ryMMMakc, rymaT Kanus n rymart
«Mnopgopoave» B koHueHTpauum 0,01%. Dkcno3numa HamaumBaHus ce-
MSIH B pacTBOpax ryMMHOBbIX NpenapaToB — 2 4aca. BTopon pas3 pacteHus
KanycCTbl ONpbICKMBAAX Nocse rnocagku B nosie ryMMHOBbLIMM NpenapaTtamum
(3 n/ra 1% pacTtBopa). B kauecTBe KOHTpoONA 6binn ceMeHa, obpaboTaHHbIe
BOAOW. YCTaHOBMEHO, 4YTO Npu npeanoceBHon obpaboTke ceMsH KanycThbl
rYMMHOBbLIM npenapatoM rymat «[lnogopoane» B KoHueHTpauun 0,01%
BCXOXeCTb noBbiwanacb Ha 15%. NyMMHOBBLIM NpenapaT cnocobcTtBoBan
dopMmpoBaHuto 6onee KOMMNAKTHOM W KadyeCcTBEHHOW paccaibl KanycTbl
(Macca paccagbl ysBenuuuniace ¢ 22,0 r Ha KOHTposie go 25,2 r y
obpaboTaHHbIX pacTteHun). lMpn obpaboTke ceMaH W paccanbl Hanbonee
BbICOKYIO YPOXAWHOCTb KanycCcTbl B cpegHeM 3a 2 roga nosyymnm oT
NpMMeHeHns TYMMHOBOro npenapata rymaTt «[llnogopoaune» - 45,7 T/ra,
npmnbaska ypoxasa coctasuna 4,0 t/ra (+9,5%). NpenapaTbl rMAPOryMunH,
rYMMMaKkc, rymaT Kanums yBeaudmnam ypoxanHocTb 6€n10KOYaHHOM KanycCThbl
TONbKO NUWb Ha 1,5-1,9 1/ra. MakcMManbHbIN BbIXO4 TOBapHOW NpoayKLummn
dopMunposana kanycra Ikcrtpa F, (95,0%)) npn obpaboTke ceMsaH 1 pac-
cafbl 'YMUHOBbIM npenapaTtoM rymaT «lnogopogmne». Kayectso NnpoayKumnmn
6efloKoYaHHOM KanycCcTbl He yXyAwasnoCb MNpu MNPUMEHEHUU TYMUHOBbIX
npenapaTtos. Bo Bcex BapnaHTax onblTa CoAEPXaHNe HUTPATOB B NMpoAYyKL MK
O6blI0 HMXEe npeaenbHO AOMNYCTUMOW KOHUeHTpauuu. [lpenapaTbl rymar
Kanuma u rymat «lnogopoame» crnocobCcTBoBasiM NOBbLIWEHNIO COAEPXaHUS
ButamnHa C B npoaykuuun 33,6 mr/% (+ 5,3 mr/%) v -38,0 mMr/% (+9,7
Mr/%) cooTBeTcTBeHHO. CoaepXxXaHne caxapoB B 6en0KOYaHHOW KanycTe
npun o6paboTke ryMMHOBLIMU NpenapaTtaMm He U3MEHSNO0Cb. Bo3aenbiBaHue
B HOXXHOMW 4yacTu lckoBCcKoM 06s1acTM 6enoKoYaHHOM KanycTbl JKcTpa F,
npn obpaboTke ryMMHOBbLIM NpenapaTtoM rymat «llnogopoane» aBnseTcs
9KOHOMUYECKU 3PpPEKTUBHBIM, YpOBEHb peHTabenbHOCTM cocTtaBun 68,6%.

Summary

The article presents the results of a research on the effect of humic
preparations (hydrohumin, humimax, potassium humate and «Plodorodiye»
humate) when cultivating a white cabbage “Extra F1” hybrid on sod-podzolic
medium loamy soil. It was found that when cabbage seeds are treated with
«Plodorodiye» humate humic preparation at a concentration of 0.01% before
sowing, germination increases by 15%. The humic preparation contributed
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to a more compact and high-quality cabbage seedlings formation (the weight
of seedlings increased from 22.0 g in the control group to 25.2 g in the
treated plants). When processing seeds and seedlings, the highest yield of
cabbage in a 2-year average was obtained from the use of the «Plodorodiye»
humate humic preparation - 45.7 t/ha, the increase in yield was 4.0 t/
ha (+9.5%). The hydrohumin, humimax, potassium humate preparations
increased the white cabbage yields by only 1.5-1.9 t/ha. The «Extra F1»
cabbage formed the maximum yield of standard products (95.0%) when
seeds and seedlings were treated with the «Plodorodiye» humate humic
preparation. The quality of white cabbage products did not deteriorate
because of the use of humic preparations. In all the experiment variants,
the nitrate content in the products was below the maximum permissible
concentration. The preparations of potassium humate and «Plodorodiye»
humate contributed to an increase in the vitamin C content in the products
of 33.6 mg/% (+ 5.3 mg/%) and 38.0 mg/% (+9.7 mg/%), respectively.
The sugar content in white cabbage did not. Cultivation of “"Extra F1” white
cabbage in the southern part of the Pskov region with humic preparation
«Plodorodiye» humate treatment is cost-effective, the profitability level
amounts to 68.6%.
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Mopdonornueckas xapakTtepucTtuka natoJiorm4eckmx usaMmeHe-
HUW NOoYeK Npu MoYyeKaMeHHOM 60/1e3HU Y MOPCKOW CBUHKMU — Mus
porcellus (knnMHNM4Yecknn cnyydan)

O.A. lNnuyrnHa, brogxeTHoe yupexaeHne OMckon obnactn «OMckum
o6/1aCTHOM LEeHTP NO NpodUNaKTUKe, SKCNEPTU3E U NIEYEHUIO XKUBOTHbLIX>»

[.K. OBunHHKMKOB, B.B. N'peuko, PeaepanbHoe rocygapcrBeHHoe 6ioa-
XXeTHOoe obpa3oBaTefibHOe y4ypexaeHune Bbiclero obpasosaHns OMCKUN ro-
CyAapCTBEHHbIN arpapHbin yHuBepcuteT uMm. MN.A. CTonbinmHa

[.65. ABaeeB, ®epepanbHoe rocygapcTBeHHoe 6oakeTHoe obpa3oBa-
TenbHoe y4ypexaeHue Bbiclwero obpasoBaHmsa «OMCKUN rocyaapCTBEHHbIN
MEeAULNHCKUIM YHUBEPCUTET»

Morphological Characteristics of Pathological Kidney Changes
in Urolithiasis of Guinea Pig - Mus Porcellus (Clinical Case).
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KnroueBble cnoBa: MOpCcKas CBMHKA, YpoauTUas3, MopdoMeTpUs, rm-
CTOoNI0rMs, noyka.

Keywords: guinea pig, urolithiasis, morphometry, histology, kidney.

Pedepar

MopcKkue CBUHKN CYUTANUCh naeanbHON MoAenbto And nabopaTopHbIX
3KCNepuMeHTOoB. B cBA3M C 3TUM 6bl1 HakKoMNeH MaTepwuasn, Kacatowuncs
pas/IMYHbIX OTpacien Hayku, B TOM UYMCNEe OrPOMHbIM Hay4HbIWM MacT no
MOpPdOSIOrMmn U CTPYKTYPHbIM NU3MEHEHUSM B pe3y/ibTaTe BO34ENCTBUS pas-
NIMYHbIX NaToN0rM4YecKknx npoueccos. Heobxoammo o6paTnUTb BHMMAHME Ha
TOT (haKT, YTO NoAaBrisoLlee KOIMYeCTBO HAKOMNJIEHHOro MaTepmana nMeeTt
XapaKTep UCKYCCTBEHHO BOCMPOM3BEAEHHOro 3KCrnepuMmeHTa. B To Bpems
Kak Mopdonornyeckne xapaktepucTtukm BUAOBbIX NAaTONOMMM MOPCKUX CBU-
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HOK, BO3HMKAIOLWKMX B NMpouecce nx ogoMallHMBaHUSA U3y4YeHbl Hea4oCTaTou-
HO. OgHOW M3 Hanbonee 4acTbIX NMATOSIOMMIN MOYEBLIBOASILLIEN CUCTEMBI pac-
TUTENbHOSAHbIX MPbI3YHOB SABASIETCS MOYeKaMeHHas 6051e3Hb, Npu KOTOpoK
YPONUTblI MOTyT (POPMMUPOBATBLCS B NOYKAX, MOYETOUYHMKAX, MOYEBOM MYy3bl-
pe unn ypetpe. MaTtepunanoMm ans UccneaoBaHust MoCiy>Xuam nodkn mMop-
CKOW CBUHKMW. [1oNly4eHHble r’MCTONOrM4YecKne npenapaTtbl OKpawneBanu re-
MaTOKCUIMH-303UH U U3y4dann Mopdosiormyeckme CTpyKTypbl NoyYku. MNouka
— 3TO OAHOCOCOYKOBbIM MAPHbLIA MAPEHXUMATO3HbIA OpraH, BbINOJIHAKOLWNN
PS4 BaXHbIX PyHKUMIN: obpa3oBaHMe MO4M, BblBedeHMe npoayKToB obMe-
Ha, OYULLEHMNE KPOBU U perynsiumm XMMM4eCckoro romeocrtasa opraHmsma. Y
ManonoABMXXHOM MOPCKOM CBUMHKM MOYKKM pacnonaratoTcad Ha OAHOM YypOB-
He. Y pacTUTeNbHOSAHbIX MPbI3YHOB, TAKNX KakK MOpPCKas CBMHKA, MOYKN KO-
pOTKNE, UMEKT OKpPYrno-oBanbHy ¢opmy. B pesynbrtate dpopMrUpoBaHUS
ypOnnTa B MOYEBbLIBOASILLLEN CUCTEME Y MOPCKUX CBUHOK BO3HMKAET psig OC-
NOXHEHUN: LUCTUT, HeDpUT U NnenoHedpuT. Ha BCcex Nonsix 3peHnst otMme-
yanocb aAnddy3Hoe yMepeHHoe HanosJIHeHME BEHO3HO-KAaNWINSpPHOro pycna
KOPKOBOIO U MO3roBoro Bewectsa. [1py 06CTpyKUMN YpOnUTa B HUXKHUX OT-
Aenax MoyesblBOASLLEN CUCTEMbl BO3HUKAIOT Hanbonee Taxenble 4eCTPyK-
TUBHble N3MeHeHUs. pu oueHKe r’MCToCpe30B Mbl BbISBUIN TYOYy1OHEKPO3
NPOKCUMaNnbHbIX KaHalbLeB MNo4YeKk. DTO MNopaXKeHue XapakKTepu3oBasiocChb
npexae Bcero saepHbIM NMUMKHO30M U Kapuonm3ncom. MIaMeHeHuns B anute-
NManbHbIX KfleTKax KaHanbLeB CONpoBOXAaNNCh NoTepen YeTKOW rpaHunLbl
LMTONa3Mbl, 3€pHUCTON N BaKyosbHOW AncTpodmen. Ha npenapaTtax npu-
CYTCTBOBau MpPU3HaKW OTAENEHUS SNUTENNANIbHbIX KNEeTOK KaHanbueB OT
6a3anbHbIX MeMbpaH. lpouecc conpoBoXaancs AecKkBamaunmen snuTenu-
aNbHbIX K/IETOK C 0bpa3oBaHMEM KNETOYHOro AeTpuTa B NONOCTU KaHanb-
LueB. B MHTepCcTMUMaAnNbHOW TKaHM OTMeYeH OCTpbIn Tybyno-nuHTepcTmumanb-
Hblh HedpPUT, KOTOPbLIN MNPOSABASAACS B Bblpa)XXE€HHOM OTeKe WHTepcTuuus,
CKOMJIEHNEM NIEMKOUUTOB U MOSIHOKPOBMEM KPOBEHOCHbIX cocyaoB. Kpome
TOro, OTMEYarTCs NPU3HAKM OCTPOro nuenoHedpuTa, KOTOPblE BblpaXeHbl
MYNbTU(MOKANbHbIM CKOMJIEHNEM NTENKOLUMUTOB B UMHTEPCTULMANBHOW TKaHU
N noxaHke. NpoBeaeHbl 3aMepbl COCYAUCTOro Knybouka, a Takxe rnepenon-
HEeHMe COoCyaoB KpOBbH. AHANU3MPYS AaHHble HAlKWX UCCnefoBaHUN, Mbl
NpUWAN K BbIBOAY, YTO ANUTENbHOE BO34ENCTBME YpOsinTa, KOTOpoe Mnpu-
BOAMUT K MNOJSIHOWM OBCTPYKUMM MOYEBBLIBOASLLUMX NYTEN Y MOPCKUX CBUHOK,
BbI3bIBAET TsXeNble AeCTPYKTUBHbIE U3MEHEHMUS B 3NMUTENINU NPOKCUMaANb-
HbIX KaHanbLax No4YeK N OCTPOMY NUenoHedpuTy n oCcTpoMy Tybyno-nHTep-
CTMUMANbHOMY HedpuUTy.

Summary
Guinea pigs were considered an ideal model for laboratory exper-
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iments. In this regard, material was accumulated concerning various
branches of science, including a huge scientific layer on morphology and
structural changes as a result of exposure to various pathological pro-
cesses. It is necessary to pay attention to the fact that the overwhelming
amount of accumulated material has the character of an artificially repro-
duced experiment. While the morphological characteristics of the specific
pathologies of guinea pigs arising in the process of their domestication
have not been sufficiently studied. One of the most common pathologies of
the urinary system of herbivorous rodents is urolithiasis, in which uroliths
can be formed in the kidneys, ureters, bladder or urethra. The kidneys of
a guinea pig served as material for the study. The histological prepara-
tions obtained were stained with hematoxylin-eosin and the morphologi-
cal structures of the kidney were studied. The kidney is a single—papillary
pair parenchymatous organ that performs a number of important functions
such as urine formation, excretion of metabolic products, blood purification
and regulation of chemical homeostasis of the body. In a sedentary guin-
ea pig, the kidneys are located at the same level. In herbivorous rodents,
such as guinea pigs, the kidneys are short and rounded-oval. As a result
of the formation of urolith in the urinary system, guinea pigs have a hum-
ber of complications, such as cystitis, nephritis and pyelonephritis. Diffuse
moderate filling of the venous-capillary bed of cortical and brain matter
was noted in all fields of vision. When urolithiasis is obstructed, the most
severe destructive changes occur in the lower parts of the urinary system.
When evaluating histosections, tubulonecrosis of the proximal tubules of
the kidneys was revealed. This lesion was characterized primarily by nu-
clear pycnosis and karyolysis. Changes in the epithelial cells of the tubules
were accompanied by the loss of a clear cytoplasm boundary, granular and
vacuolar dystrophy. The preparations showed signs of separation of the
epithelial cells of the tubules from the basement membranes. The process
was accompanied by desquamation of epithelial cells with the formation of
cellular detritus in the tubule cavity. Acute tubulo-interstitial nephritis was
noted in interstitial tissue, which manifested itself in pronounced intersti-
tial edema, accumulation of leukocytes and fullness of blood vessels. In
addition, there are signs of acute pyelonephritis, which are expressed by
a multifocal accumulation of leukocytes in the interstitial tissue and pelvis.
Measurements of the vascular glomerulus were carried out, as well as the
overflow of blood vessels. Analyzing the data of our studies, we came to
the conclusion that prolonged exposure to urolithiasis, which leads to com-
plete obstruction of the urinary tract in guinea pigs, causes severe destruc-
tive changes in the epithelium of the proximal tubules of the kidneys, and
leads to acute pyelonephritis and acute tubulointerstitial nephritis.
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[MONOYHOXO3AUCTBEHHbIN BECTHUK, 2022, N° 3(47)]
c. 131 - 144
Tabn. 3. n. 1. bubn. 16

NleHeTMyeckoe pa3Hoobpasne B nonynsaumsax Kyp Pycckas
6enasn, NywkunHckas n KopHMw Ha OCHOBE aHasiM3a roMO3UIroTHbIX
pPanioOHOB

PenHbax H. P., BaxpameeB A. b., Ps6osa A. E., MakapoBa A. B,
®epnopoBa 3. J1., BCcepoCCUNCKNUN HAy4YHO-UCCNeaoBaTENbCKUA WUHCTUTYT
reHeTUKMU W pasBefeHUst CebCKOXO3AUCTBEHHbIX >XUBOTHbIX — dunuan
denepanbHOro rocyaapCTBeHHOro OKAXETHOr0 HAy4HOro yudpexaeHus
«DepepanbHbIN NCCefoBaTeIbCKUM LEHTP XMBOTHOBOACTBA — BUX nMmeHun
akagemunka J1. K. DpHcTa»

Genetic diversity in populations of Russian White, Pushkin and
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Knrouesble cnoBa: [1HK, SNP, Gallus gallus, ROH.
Keywords: DNA, SNP, Gallus gallus, ROH.

Pedepar

NMpoBeneHoO CpaBHUTENBHOE M3yUYeHUe pacnpeaeneHmnst roMoO3MroTHbIX
palioHOB B nMopoax Kyp pycckasa 6enas, nywKMHCKAs U KOpHULW, ANS Bbl-
SIB/IEHUS CBA3M MeXAy pe3yfibTaTaMu cenekunm U npusHakamm npoayKTmB-
HOCTW. MaTepuanom ang uccneposaHusa gasnsanocb OAHK oT 3 3Tnx nopog
Kyp, coaep>awmnxcs B buopecypcHon konnekuuun r. MNMywkmH. CKPUHUHI
o6bpasuoB AHK nposoaunnca mukpouunnoM Illumina Chicken 60K SNP iSelect
BeadChip («Illumina», CLLUA). lMONCK FOMO3UIOTHbIX paloHOB NO OTAENbHbIM
XpoOMOCOMaM NpoBOAUSICA C noMoLwbio rnporpamMmmbl PLINK 1.9 n ¢ nomoubio
onbnnotekn detectRuns B Rstudio. BbisiBNeHbl MOMO3UIOTHbIE pPanOHbI
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C 4yactoton BcTpe4vaemoctn 50% un Bbiwe Ha Xpomocomax 1-9, 11, 12 wu
15. BbINno oTMEYeHOo, YTO Ha nepBon xpomocome y bonee uem 50% ocoben
y nopoAbl KOpHULW WM NYWKUHCKaAs MMeKTcs oblwme NOoKYyCbl HaKOoMIeHUs
FOMO3UIOTHbIX paVvioOHOB B panoHe ydactka 17,5-21,5 Mb (merab6as).
NmetoTcs Takxke obuwme ydacTtkm, HakorsieHHble y 6onee 50% ocoben vy
nopoAabl NyLWKMHCKaa u pycckasa 6enasa B panoHe 42,7-44,7 Mb n 158-161
Mb. HakonneHHoe 60/bluoe KOIMYEeCTBO NOMO3UIOTHbLIX PANOHOB Y MOpOoAbI
KopHUW obycnaBnmBaeTcd ee cneunduKon BbiBeAeHNSA, NOCKObKY AaHHasd
nopoAa npefHa3HayaeTca Ana MpOMbIWEHHOro npoussoacTtea. lMopoabl
MywknHckaa u pycckada 6enasa nmeroT 6osiee pasHOPOAHYO FreHeTUYEeCKYH
CTPYKTYpPY, 4YTO NoATBEpPXAAaeTCs MEeHbLIMM HaKOMJAeHUEM FOMO3UIOTHbIX
panoHoB. [lanbHenwun nNnaH wuccnegoBaHMn npeanonaraetr 6onee
yrnybneHHbin aHannm3 OTMEeYEeHHbIX FOMO3UIOTHbIX PaWOHOB A5 MOMCKa
KaHOWAATHbIX FEHOB U U3YUYeHUsT NX YPOBHS SKCMpeccumn.

Summary

A comparative study of the distribution of homozygous regions in the
Russian White, Pushkin, and Cornish chicken breeds was carried out to
identify the relationship between the results of breeding and productivi-
ty traits. The material for the study was DNA from three of these chicken
breeds contained in the bioresource collection of Pushkin. DNA samples
were screened using the Illumina Chicken 60K SNP iSelect BeadChip mi-
crochip (Illumina, USA). Homozygous regions on individual chromosomes
were searched using the PLINK 1.9 program and the detectRuns library
in Rstudio. Homozygous regions with a frequency of 50% or higher were
identified on chromosomes 1-9, 11, 12, and 15. It was noted that on
the first chromosome in more than 50% of individuals of the Cornish and
Pushkin breeds there are common loci accumulating homozygous regions
near the 17.5-21.5 Mb (megabase) region. There are also common loci
accumulated in more than 50% of individuals in Pushkin and Russian White
breeds in the region of 42.7-44.7 Mb and 158-161 Mb. The accumulated
large number of homozygous areas in the Cornish breed is due to its spe-
cific breeding, since this breed is intended for industrial production. The
Pushkin and Russian White breeds have a more heterogeneous genetic
structure, which is confirmed by the lower accumulation of homozygous
regions. The further research plan involves a more in-depth analysis of the
marked homozygous regions to search for candidate genes and study their
expression levels.
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fertilizers, removal of nutrition compounds, nitrogen, phosphorus, potas-
sium
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Pedepar

MaTepuanbl nybnmkaunum nocesileHbl pe3ysbTaTaM 3KCnepuMeHTasb-
HOro0 UCCNenoBaHMsST MO U3YUYEHUK BAUSHUS MPUMEHEHUS Pa3fiInyHbIX 403
yaobpeHnn n rymata Ha NpPOAYKTUBHOCTb KynbTyp ceBoobopoTa, BKIIHO-
yaluwero oaAHoNeTHUE TpaBbl (BUKOOBCAHYK CMeCb, O3UMYIKO POXb, KapTo-
denb, A4YMeHb), BbIHOC 3/IEMEHTOB NMUTAHUSA KYJIbTypaMu C ypoXaeM, arpo-
HOMUYECKYI0 3(PPEKTUBHOCTb U3yUYaeMbIX 403 yaobpeHui. lNoyBa onbITHOrO
ydyacTka - AepHoBo-nogsonucrtas (A4.-n.) cpenHecyrinHUCTas, cpenHewu
OKY/NbTYPEHHOCTW. [TOBTOPHOCTb OMblTa 4-KpaTHasd, pa3MelleHne BapuaH-
TOB — YC/IOXXKHEHHO cuctemMaTnyeckoe, pasMep aensaHkm 14 m x 10 M, nno-
Wwaab aensHkn — 140 m?2, yyétHas npu 2-dpaKTOPHbIX UCCNefoBaHUSAX — He
MeHee 24 M?. CxeMma onbiTa B roAabl UccneaoBaHuUin npeacrasnsieTr cobon:
BapuaHT 6e3 ynobpeHun (KoHTponb) (1), BapuaHT C NpUMEHEHNEM NPUMO-
CEBHOr0 M Npunocaao4Horo yaodperHnin kynotyp N P K . (2), ABa BapuaH-
Ta nccneayeMblX MUHepasbHbIX CUCTEM yA06peHUs, pa3aimnyatoLwmxcs 4030M
asota NP, K., n N,.P, K . (3, 4), BApnaHT opraHo-MnHepanbHON cucre-
Mbl, SKBUBAJIEHTHbIN MO A03e YyAOOpeHnn TpeTbeMy BapuaHTy MUHeEpasb-
HoW cuctembl ynobpenuin NP, K, . + 40 T/ra nepenpesliero HaBo3a (5). B
onbITe n3y4yanocb ABa aktopa — dpakTop A - yaobpeHus, daktop b — ry-
mMaT Na, No3TOMY Kaxaad AensHKa Aenusacb Ha ABe NOSIOBUHbLI U 04Ha He
obpabaTbiBanacb rymaTom, a apyrasa — obpabatbiBanacb ryMaToM U3 pacuyé-
Ta 0,5 kr/ra npu pacxoae pabouero pacrtsopa Boabl 250 n. MeToabl uccne-
AOBaHMN — obwenpuHaTble. B cpeaHeM 3a 2020-2021 roabl uccneaoBaHum
NPOAYKTUBHOCTb ceBoobopoTa Npu npuMeHeHnn ygobpeHunn gocturna 4,3
-6,1 T K.ea./ra B rog, uto obecneunsio 110-122% naaHOBOro ypoBHS npu
PacYETHbIX cucTeMax yaobpeHus KynbTyp. NpuMeHeHne rymaTta yBenmuumno
npoaykTnBHoCTb Ha 0,3-0,5 T K.ea./ra/roa. Bbixoa OCHOBHOM MpoayKuun
Masno MEHSNCSA B 3aBUCUMOCTU OT M3y4yaeMblix 403 yaobpeHun un rymaTa, co-
CTaBun B cpeaHeM 3a rogbl uccnegosaHmm 86-87%. PasznnyHble A03bl y40-
bpeHnn ysennymeanm BblHOC a3oTa B 1,2-1,9 pasa, ¢doccdopa - B 1,3-1,8
pa3a un Kkanusa B 1,3-1,9 pa3a no cpaBHEHUIO C KOHTposieM. 'ymaT Na noBbl-
lan BbIHOC a30Ta Ha 3-9%, dochopa Ha 6 -7%, kKanus — Ha 3-4%. Pac-
YéTHble A03bl yaobpeHusa KynbTyp obecneunnn onnaty 1 Kr 4.8. yaobpeHumn
npubaskon B 7,0-8,2 Kr K.ea. NpnMeHeHne rymMaTa yBenn4yuno onnaty 1 Kr
A.8. yoobpeHunn Ha 0,4-2,2 kr K. en. Hanbonblee 3HayeHne npm 3TOM A0-
CTUMHYTO NMPU NPUMEHEHUN MUHUMANbHbLIX 403 yA0bpeHUN.

Summary

The article presents the experimental study results concerning the
effect of various fertilizer and humate doses on productivity of crops in
rotation, including annual grasses (vetch-oat mixture, winter rye, potato,
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barley), the removal of nutrients by crops with the harvest, the agronomic
efficiency of the studied fertilizer doses. The soil of the experimental plot
is soddy-podzolic, medium loamy, of medium cultivation. The repetition of
the experiment is 4-fold, the placement of variants is systematically com-
plicated, the size of the plot is 14m x 10m, the area of the plot is 140 m?,
the registration area for 2-factor studies is at least 24 m2. The experiment
scheme for the years of research is as follows: a non —fertilizer variant
(control) (1), a sowing and planting fertilizer NP, K, variant (2), two vari-
ants of the studied mineral fertilizer systems, differing in nitrogen dose of
N,,P,,K; and NP, K . (3, 4), an organo-mineral system variant, being
an equivalent in fertilizer dose to the third variant of the mineral fertilizer
system N_P, K., + 40 t/ha of rotted manure (5). In the experiment, the
two factors have been studied, that is factor A - fertilizers and factor B - Na
humate, therefore, each plot has been divided into two halves. The first half
has not been treated with humate, and another one has been treated with
humate at the rate of 0.5 kg/ha at a flow rate of a working water solution
of 250L. The research methods are universally accepted ones. In 2020-
2021 the crop rotation productivity after fertilizer application has reached
4.3 - 6.1 tons of fodder units/ha per year in average, which has provid-
ed 110 - 122% of the planned level of the calculated fertilizing systems.
Humate application has resulted in increasing productivity by 0.3 - 0.5 t
fodder units/ha per year. The output of the main products has changed
little depending on the studied doses of fertilizers and humate, amounting
to an average of 86 - 87% over the years of research. Various doses of
fertilizers have increased nitrogen removal by 1.2 - 1.9 times, phosphorus
removal - by 1.3 - 1.8 times and potassium removal - by 1.3 - 1.9 times
compared to the control. Na humate has increased nitrogen removal by
3-9%, phosphorus removal by 6-7%, and potassium removal by 3-4%.
The calculated fertilizer doses have provided payment for 1 kg of primary
fertilizer nutrient with an increase of 7.0 - 8.2 kg of fodder units. Humate
application has increased payment for 1 kg of primary fertilizer nutrient by
0.4 - 2.2 kg fodder units. The highest value has been achieved under the

minimum fertilizer doses.
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Pedepar

B ctatbe no pe3ynbTtataMm 28 neT uccnegoBaHUM NpU NPUMEHEHUU
pas/IMyHbIX 403 yA0bpeHUn BbiSiBNIEHbl 3aKOHOMEPHOCTU U3MEHEHUSA MNpo-
AYKTUBHOCTM ceBoobopoTa Ha AepHOBO-MOA30/INCTON CpeaHeCYrTMHUCTOM
nouse Bonoroackon obnactn n rmgporepmmuecknx koadgdbunumentos (IMK),
cofep XaHus noaBuMXXHbIX dopM pocdopa 1 Kanna n nx B3anMocBa3b. OnbIT-
Hble AaHHble bblIn choOpMMpPOBaAHbLI HA OCHOBaHMK 7 poTaunnm cesoobopoTa
(HabnoaeHnsa 3a 28-neTHUK nepuoa) AN NATU PasIUYHbIX ONTUMAaNbHbIX
KoMbuHauun aszoTa, pocdopa n kanmsa (Bcero 35 HabnogeHun): (1) — 0 kr
A.B. yaobpeHun (KoHTponb), (2) — N24 P20 K26 kr a.B. yoobpenun, (3) -
N76 P37 K77 kr a.8. ynobpeHun, (4) - N93 P33 K92 kr a.8. yaobpenun, (5)
- N95 P41 K96 kr a.8./ra yaobpeHuni. NoBTOPHOCTb OMNbiTa — 4-X-KpaTHas,
pa3sMelleHne BapmaHTOB — YC/I0OXHEHHO CUCTeMaTnyeckoe, pasMep AensiH-
Kn 14 m x 10 M, nnowaab gensHkm — 140 M2, yuyéTHasa npu 2-paKTopHbIX
nccrnenoBaHmax — He MeHee 24 M2, Kak nokasblBalOT AaHHble uccrienoBa-
HWUN, NPOAYKTUBHOCTb Ky/bTyp ceBoObopoTa BO3pacTasia C MNOBbIWEHMNEM
A03 BHOCUMbIX yAO6peHNI N MaKCUMaNibHOW OKa3aNnacb B cpeAHeM 3a 1-10
poTauunio nMpu NpUMEeHEeHUU MUHepanbHOM cucTembl yaobpeHunss N93 P33
K92 kr a.8./ ra (4 BapvaHT) U OpraHOMMHEpasibHON CUCTEMbl ya0bpeHuns
NO5 P41 K96 kr a.8. / ra (5 BapuaHT), KoTopas coctaeuna 5,7 1/ra K.E. Ca-
MOW BbICOKOW OKa3aslaCb NPOAYKTUBHOCTb B CpeAHeM 3a 7-10 poTauuio ce-
BooboOpoOTa, KOTOpas cooTBeTCTBOBaNa Ha 4 n 5 BapuanTtax 7,2-7, 4 T K.E./
ra. Bo 2-6-1n potayusx ceBoobopoTa Takxe Bblaenunincb 4 u 5 BapuaH-
Tbl — BapuaHTbl C MaKCMMasibHbIMW A03aMWU BHOCUMbIX yaobpeHun. Moaensb
perpeccmmn, onucbiBatoLwasi 3aBUCMMOCTb NMPOAYKTUBHOCTU ceBoobopoTa OT
MK, ypoBHEN coaepxXaHusa noaBuxHoro ¢gocdopa n Kanus, nokasblBaeT,
4YTO yBeNMYeHue coaepxaHusi B No4uBe noaBuxHbIX GopM dochopa n Kanus
Ha 1 Mr/Kr 6yaeT NosIoXUTENIbHO BANSATbL Ha NPOAYKTUBHOCTbL ceBoobopoTa:
Npn yBENYEHNN COAEPXKAHUA MOABMXHOIO Kanma (X,) Ha 1 Mr/Kr nousbl
npn GPUKCMPOBAHHOM YPOBHEe coaep kaHusa ¢docdopa NpoayKTUBHOCTb CEBO-
obopoTa yBennumeaeTcs B cpeaHeM Ha 0,0255 T K.E./ra; npun yBennyeHuu
noaBMXXHOro occopa (X,) Ha 1 Mr/Kr no4ysbl Npn PUKCMPOBAHHOM YPOBHE
coepXXaHusa Kanusa NpoayKTUBHOCTb ceBoobopoTa byaeT Takxe yBenmyu-
BaTbCs B cpeaHeM Ha 0,00017 1 K.E./ra, npn yBenmyeHnn obomnx BeLLecTB
Ha 1 MI/Kr No4YBbl MOXHO 0XWAAaTb POCT NMPOAYKTUBHOCTM B CpeAHEeM Ha
0,0256 T K.E./ra.

Sumary
The article presents the results of 28 years of research with the use
of various doses of fertilizers, the patterns of changes in the productivity of
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crop rotation on soddy-podzolic medium loamy soil of the Vologda region
and hydrothermal coefficients (HTC), the content of mobile forms of phos-
phorus and potassium and their relationship were revealed. Experimental
data were formed on the basis of 7 crop rotations (observations over a
28-year period) for five different optimal combinations of nitrogen, phos-
phorus and potassium (35 observations in total): (1) - 0 kg a.i. fertilizer
(control), (2) — N24 P20 K26 kg a.i. fertilizer, (3) - N76 P37 K77 kg a.i.
fertilizer, (4) — N93 P33 K92 kg a.i. fertilizer, (5) - N95 P41 K96 kg a.i./
ha of fertilizer. The repetition of the experiment is 4-fold, the placement of
variants is systematically complicated, the size of the plot is 14m x 10m,
the area of the plot is 140 m2, the accounting area for 2-factor studies is at
least 24 m2. As research data show, the productivity of crop rotation crops
increased with a rise in the doses of applied fertilizers and turned out to be
maximum on average for the 1st rotation when using the mineral fertilizer
system N93 P33 K92 kg Al/ha (variant 4) and the organomineral fertilizer
system - N95 P41 K96 kg a.i. / ha (variant 5), which amounted to 5.7 t/ha
of a. unit. The highest productivity turned out to be on average for the 7th
rotation of the crop rotation, which corresponded to 7.2-7.4 tons of units/
ha in the 4th and 5th variants. In the 2-6th rotations of the crop rotation,
variants 4 and 5 were also distinguished - variants with the maximum dos-
es of applied fertilizers. The regression model describing the dependence
of crop rotation productivity on HTC, levels of mobile phosphorus and po-
tassium content shows that an increase in the content of mobile forms of
phosphorus and potassium in the soil by 1 mg/kg will have a positive effect
on crop rotation productivity: with an increase in the content of mobile po-
tassium (X2) by 1 mg/kg of soil at a fixed level of phosphorus content, the
productivity of crop rotation increases by an average of 0.0255 t KE/ha;
with an increase in mobile phosphorus (X1) by 1 mg/kg of soil at a fixed
level of potassium content, crop rotation productivity will also increase by
an average of 0.00017 t KE/ha, with an increase in both substances by 1
mg/kg of soil, one can expect productivity growth by an average of 0.0256
t KE/ha.
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c. 176 - 187
Tabn. 2. Un. 3. bnbn. 15.

TexHonornyeckas COBMeCTMMOCTb MOJIOYHOIO U pacTUTesIbHO-
ro Cbipbsi Npy CO34aHUM HaNUTKa, 3aMeHsLwero koge

A.A. AbabkoBa, AO «Y4yebHO-0MbITHbIN MONOYHbIN 3aBoa» BIMXA uMm,
H.B. BepelarmnHa

H.O. MaTBeeBa, PenepanbHoe rocygapcreeHHoe b6oaeTHoe obpaso-
BaTesibHOE yupexaeHue Bbicwero obpasoBaHua «Bonoroackas rocyaap-
CTBEHHAs MOJIOYHOXO3SMCTBEHHAA akageMmnsa nmeHmn H.B. BepewarmHa»

A.J1. HoBokwaHoBa, PegepanbHOe rocyaapcreeHHoe btoaxeTHoe yu-
pexaeHne Haykn «OUL nutaHnsa n 6uotTexHonormm»

Technological compatibility of dairy and vegetable raw mate-
rials in the creation of a drink replacing coffee

Ababkova, A.A. Joint-Stock Company «Educational and Experimental
Dairy Plant» of the Vologda State Dairy Academy named after N.V. Veresh-
chagin”

primadonna.88@yandex.ru

Novokshanova, A.L. Federal State Budgetary Institution of Science
«Federal Research Center of Nutrition and Biotechnology»

novokshanova@ion.ru

Matveeva, N.O. Federal State Budgetary Educational Institution of
Higher Education «Vologda State Dairy Farming Academy named after
N.V. Vereshchagin»

natalia.natashonok@yandex.ru

KnroueBble cnoBa: NUTbLEBON MOIOYHbLIN HANUTOK, KOMENHbIN Hanu-
TOK, Cyxoe 06e3)XnpeHHoe MOJSIOKO, MOPOLWOK SYMEHS, cmpon TonmHaMmbypa.

Keywords. drinking milk drink, coffee drink, skimmed milk powder,
barley powder, jerusalem artichoke syrup.

Pedepar

[Nnsi co34aHNs HU3KOXMPHOIO MOJSIOYHOI0O HAaNMTKa — 3aMeHuTens Kode
— NCMOSIb30BaHO Cyxoe 06e3)XMpeHHOoe MOJIOKO U NMOPOLLOK AYMEHS B KON~
yectBe 7 % OT MacCbl MOJIOYHOM OCHOBbI. COYEeTaHMEM ITUX UHIPEeaANEHTOB
AOCTUINHYTO MOBbIWEHHOEe coaepxaHune 6enka B Hanutke — 7,8 % n He3Ha-
ynTenbHoe Konmn4yecTtso xupa — 0,2 %, a Takxke NpUsATHbIN MOJTIOYHO-3EpPHO-
BoM BKycC. CrnagocTtb chopMmmpoBaHa gobasneHnem cmpona TonnHambypa B
kKonnyectee 4 %. CnocobHOoCTb 06pa3LoB COXpaHATb HayalibHble CBOMNCTBA
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Npu XpaHeHUn nccnegoBanan MUKpPoObMoONorMyecknM MeToLoM M no nokasa-
TeNt0 aKTUBHOWM KMUCNOTHOCTU. Peonornmyeckne xapakTepucTtuku obpasuos
npoayKTa onpeaensnun Ha potaunoHHoM Buskosnmetpe Fungilab SMART ce-
pun R. PacnpegeneHue yactumy, A4MEHHOro NopoLlka M3y4yeHo Ha CBETOBOM
Munkpockone Axio Imager Z1 Carl Zeiss. Cpok rogHOCTU Hanutka 15 cyTok
YCTaQHOBJIEH C Y4EeTOM KO3 dpuumeHTa pesepa nyTemMm XxpaHeHus obpa3uos
KodenHoro Hanutka npu (4,0+2,0) 1. MeToagoM poTauMOHHOW BUCKO3UMeE-
TPUMN BbISIBNIEHO MOJSIHOE BOCCTAHOBMIEHME CTPYKTYpPbl NOC/1e MEXaHNYECKOro
paspyweHns n ynydleHne nokasaTtens notepu BA3KOCTM B obpasuax no-
cne XonoaunbHOro XpaHeHus No cpaBHeHUo ¢ obpa3suamm cpaly nocse no-
nyyeHuns. bnarogaps BbICOKOW MULLEBON LLEHHOCTU N OTCYTCTBUIO KO(EenHa
NPOAYKT MOXeT 6blTb peKOMeHA0BaH A/ HeNnoCcpeaACcTBEHHOro ynortpebne-
HMS B NULLY BCEMU rpyrnnamMmm HacesieHns, B TOM 4YMncCne B CUCTEME MUTAHUS
AETCKNUX N CAaHATOPHbIX yUYpexaeHUN.

Summary

To create a low-fat milk drink substitute for coffee, skimmed milk
powder and barley powder in an amount of 7% milk base were used. The
combination of these ingredients has achieved an increased protein con-
tent of 7.8% in the drink and an insignificant amount of fat - 0.2%, as
well as a pleasant milk-grain taste. The sweetness is formed by adding
jerusalem artichoke syrup in an amount of 4%. The ability of the samples
to retain their initial properties during storage was studied by the micro-
biological method and by the indicator of active acidity. The rheological
characteristics of the product samples were determined using a Fungilab
SMART rotary visimeter of the R series. The distribution of barley powder
particles was studied using an Axio Imager Z1 Carl Zeiss light microscope.
The shelf life of the drink for 15 days is set taking into account the reserve
coefficient by storing coffee drink samples at (4.0 £ 2.0) . The rotational
viscometry method revealed a complete restoration of the structure after
mechanical destruction and an improvement in the viscosity loss index in
the samples after cold storage compared with the samples immediately
after receipt. Due to the high nutritional value and the absence of caffeine,
the product can be recommended for direct consumption by all groups of
the population, including in the nutrition system of children’s and sanato-
rium institutions.
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[MONOYHOXO3AUCTBEHHbIN BECTHUK, 2022, N° 3 (47)]
c. 188 - 204
Tabn. 4. In. 1. bubn. 25.

MpomMbilwneHHOe cbipoaenue benapycu. NMpeanpuatne COO0O
«bencbip»

M.B. basbines, B.H. MnHakos, E.I. JleBknH, B.B. JInHbKOB, Yupexae-
HMe BbiclWwero obpasoBaHusa «Butebckasa opaeHa «3Hak [MouéTa» rocyaap-
CTBEHHAas akagemMunsi BeTepuHapHOMN MeanLnHbI»

Industrialcheese-makingofBelarus. Enterprise JLLC «BELSYR»
Bazylev, M.V.

mibazylev@yandex.ru

Minakov, V.N.

minak67@mail.ru

Levkin, E.I.

oneginll7@mail.ru

Linkov, V.V.

linkovvitebsk@mail.ru

KniwoueBble csioBa: MNpPou3BOACTBO Chbipa, ACCOPTUMEHT, MOJIOKO-
Cbipb€, pa3BuUTUE TMpPeanpusaTUs, WHBECTULIMOHHASA COCTaBAOLWASA,
3KOHOMMKA NPOU3BO/ACTBA.

Keywords. cheese production, assortment, raw milk, enterprise
development, investment component, production economics.

Pedepar

NccnepoBaHms  npoBOAMAMCHE  NPU U3YYEHUU  CTAaTUCTUUECKUX
nokasaTtenenm (AaHHbIX TrOCyAapCTBEHHOM  CTAaTUCTUKKM  Pecnybnuku
Benapycb 3a 2016-2020 rr.) npou3soactea cblipa n B 2018-2020 rr.
npu NPON3BOACTBEHHOM N3y4YeHnmn X039MCTBEHHO-2KOHOMNYECKOM
AeaTenbHOCTM KpynHenwero B Pecnybnuke benapycb npeanpuatus,
3aHMMaWerocs rnpoM3BoACTBOM pas3fiMyHbIX BUAOB U copToB cbipa COOO
«bencblp». WccneposaHusa BKAYanM HabnwgeHnsa U y4yéTbl, aHanus
noslydeHHoOM wuHdopMaumn. MeToauKka wccrnegoBaHn oblwenpuHaTas.
MeToponornyeckas 6asa uccnegoBaHmMim BKKOYana NCrnosib30BaHMeE METOA0B
CpaBHEHUSs, NOrMYecKoro, CMHTe3a, NpMKIagHONW MateMaTuUKK. Pe3ynbTtaThl
nccneaoBaHMM NOKasblBakOT, UTO B MPOMbIWIEHHOM Cbipoaenun benapycu
3a1eNCTBOBANO 34 npeanpuaTusa cpean KOTOpbiX OCOH6EHHO BbIAENSATCS
OAO «CaBywkuH npoaykt», OAO «Cnyukuin cCbipoaesibHblh KOMOUHAT»,
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COOO «bencblp» u apyrue. lNpn 3ToM obLiee NpomM3BOACTBO CbIPOB 3a roAbl
nccnefoBaHUM HEYKIOHHO yBenmumeanoch: B 2016 r. nponM3BOACTBO CbipOB
(KpoMe nnaBneHHbIX) coctasmno 191,4 teic. T, 8 2020 r. - 270,7 TbIC. T, MO-
Ka3biBag npupocT B 41,4 %. N3yyeHue BeayLlero Cbipoaenbyeckoro npea-
npuatna benapycn COOO «bBenceip» nokasano, 4yto B 2020 rogy obuee
NPOM3BOACTBO Pa3/IMYHbIX BUAOB U HAMMEHOBAHMI CblpOB 34eCb COCTaBuII0
8,4 TbiC. T, Mes 3,1 % yaenbHOro Beca B obuwepecnybnmkaHckmnx o6bémax
cblpogenuns. B npeacrtaBneHHoM nybnnkaumm TakxXe paccMaTpuBatoTCs
BOMPOCblI aCCOpPTUMEHTa Npu NPoOn3BOACTBE U peannsaumm rnosyyaeMon Ha
COOO «bencbip» nNUWeBON NPOAYKLMMN, BONPOCblI KOJMYeCcTBa M KayecTBa
MO/IOKA-CbIpbs, MPUYUHbI YMeHbWeHna npubblin M HanpaBAEHHOCTb
B  WMHBECTUUMOHHOMW aesatenbHocTM dupMmbl. B uenom agenaetcs
npeanoxeHme o pacwmpeHun B 6onbwmx MacwTabax OTMEeYeHHOoro
onbiTa npoussoacTtBeHHoro passutna COOO «bencelp», peanusyrouwero
CBOK MPOAYKUMIO UCKIOUYUTENBHO Ha pblHKax benapycm u Poccuimnckomn
depnepaunmn, 4To CrnocobCTBYET YMPOYEHMID He TOJIbKO 3KOHOMUYECKUX,
HO W COUMOKYNbTYPHbIX CBSA3EM MexXay ApYXeCTBEHHbIMWU COCeaHUMMU
rocypapcresamu.

Summary

The article presents the research carried out in the study of statistical
indicators (statistical data of the Republic of Belarus for 2016-2020)
of cheese production and, in 2018-2020 in the production study of the
economic activity of the largest enterprise in the Republic of Belarus
engaged in the production of various types and varieties of cheese JLLC
«Belsyr». The studies included observations and records, analysis of the
information received. The research methodology is generally accepted.
The methodological basis of the research included the use of methods of
comparison, logical, synthesis, applied mathematics. The results of the
research show that 34 enterprises have been involved in the industrial
cheese-making of Belarus, among which JSC Savushkin Product, JSC
Slutsk Cheese-Making Plant, JLLC Belsyr and others stand out. At the
same time, the total production of cheese has been steadily increasing
over the years of research: in 2016, the production of cheese (except
processed) amounted to 191.4 thousand tons, in 2020 - 270.7 thousand
tons, showing an increase of 41.4%. A study of the leading cheese-making
enterprise in Belarus JLLC «Belsyr» showed that in the same 2020, the
total production of various types and types of cheeses here amounted
to 8.4 thousand tons, having a 3.1% share in the republican volumes of
cheese-making. The presented publication also discusses the issues of the
assortment in the production and sale of food products received at JLLC
«Belsyr», questions of the quantity and quality of raw milk, the reasons for
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the decrease in profits and the direction in the investment activities of the
company. In general, a proposal is made to expand on a large scale the
noted experience in the production development of JLLC «Belsyr», which
sells its products exclusively in the markets of Belarus and the Russian
Federation, which contributes to the strengthening of not only economic,
but also socio-cultural ties between friendly neighboring states.
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[MONOYHOXO3AUCTBEHHbIN BECTHUK, 2022, N° 3(47)]
c. 205 - 217
Tabn. 4. In. 1. bubn. 14.

Pa3pab6oTka peuenTtypbl NacTbl C/INBOYHOMN C cobnroaeHnem ma-
KPOHYTpUEeHTHOoro 6anaHca

A.J1. HoBokwaHoBa, PengepanbHOe rocyaapcrBeHHoe b6toaxeTHoe yu-
pexaeHne Hayku «®degepanbHbii UCCeAoBaTeNIbCKUM UEHTPp NuTaHus,
bnotexHonormm n 6e3onacHOCTU NULLN>

H.O. MaTBeeBa, PenepanbHoe rocygapcreeHHoe broaxeTHoe obpaso-
BaTe/lbHOE yupexaeHue Bbicwero obpasoBaHus «Bonoroackas rocyaap-
CTBEHHAs MOJIOYHOX03NCTBEHHAA akagaeMusa nmenn H.B. BepewarmnHa»

Development of a creamy pasta recipe with the observance of
macronutrient balance

Novokshanova, A.L. Federal State Budgetary Institution of Science
«Federal Research Center of Nutrition and Biotechnology »

novokshanova@ion.r

Matveeva, N.O. Federal State Budgetary Educational Institution of
Higher Education «Vologda State Dairy Farming Academy named after N.V.
Vereshchagin»

natalia.natashonok@yandex.ru

KnroueBble cnoBa: nNpoayKT cbanaHCMpOBaHHOIO COCTaBa, MOJIOY-
HOe Cbipbe, OpraHosienTuyeckme rnokasatenu, MU3MKo-XMMUyeckme noka-
3aTtenn, GuUsnKo-MexaHnyeckme nokasaTesnu.

Keywords: product of balanced composition, raw milk, organoleptic
indicators, physical and chemical parameters, physical and mechanical pa-
rameters.

Pedepar

B cBeTe coBpeMeHHbIX NpeacTaBNeHUN aAeKBATHbIM CYMTAETCH paumn-
OH, SHepreTnyeckas LEHHOCTb KOTOporo Ha 12-14 % obecneyeHa 6enkamu
(B), Ha 30 % - »xupamun (2K) n Ha 56-58 % - yrnesoaamu (¥). B nepecuete
Ha MacCy MaKpOHYTPMUEHTOB 3Ty 3aBMCMMOCTb MOXHO NpeacTtaBuTb opMy-
non 6:XK:Y = 1:1:4. Takoe COOTHOLWEHNE HYTPUEHTOB A0BOJIbHO C/TOXHO pe-
annM3yeMo Ha npakTuke npu paspaboTke peuenTyp U TEXHONOMMM NULLEBbLIX
NpOAYKTOB BCNeACTBME MX MHOMTOKOMMOHEHTHOCTU. 18 NnpuUrotoBneHns ob-
pa3yoB NacTbl CIMBOYHOW C cobntoaeHneM MakpoHyTpueHTHoro 6anaHca (r.
Bonorga, P®) ncnonb3oBanu cyxoe obe3xnpeHHoe MOJSIOKO C MacCoBOM A0-
nen cyxmx sewects 95,0 %, cMBKK U MOJIOKO C MaccoBow aonen xupa 35,0
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% n 2,5 % CcoOTBETCTBEHHO, KpaxMana C MAacCoOBOW A0SIEN CyXUX BELWECTB
97,0 %, cmpon c Maccosoun gonen yrnesoaoB 65,0 %, TMMOHHYIO KUCNOTY.
ANna ynydweHnss KOHCUCTEHUMN NPUMEHSNN cTabunmsaTtop Ha OCHOBEe rya-
pPOBOM U KCaHTAaHOBOM KaMeau. MeToZaMm opraHonenTunyeckoro, usnko-
XUMNYECKOr0 U peosiormyeckoro aHanausa BblbpaHa peuenTypa C JyylnMu
noTpebutenbCKMMmM nokasaTtensamm. BKyc n 3anax 6oy oxapakTepm3oBaHbl
KaK HacblWeHHble, YMEPEHHO CrlaZKkue C NPUATHOM KUC/IMHKOW. YCTaHOB-
NEeHO, YTO OCHOBHble (PU3MKO-MexXaHMYecKne XapaKTEPUCTUKWU MpoayKTa
CBSI3aHbl C COOTHOLUEHWEM MeXAy Bnarom m CyxXumum BewecTBaMu B HEM.,
Ba3koCTHble CBOMCTBA BO BCcex obpasuax npeobnaganu Hag ynpyrmMmum, 4Tto
XapaKTepHo ANng npeacraBuTesier NnacT, KOTopble, C O4HOW CTOPOHbI, Xapak-
TepusyTcs OpMOYCTOMUYMBOCTBIO, @ C Apyron, obnagatoT CnoCobHOCTbIO
XOpowo HaMa3sblBaTbCA. [1peanoxeHa Moaenb npoaykra, obecneumsatoLLas
nony4deHne npoaykra c cobnogeHmneM saHepreTmyeckom LeHHOCTM paunoHa
B:XK:Y = 1:1:4 n cogepxaHuem Bnarm 55 % un cyxmx sewectB 45 %.

Summary

In the view point of modern ideas, a diet is considered to be ade-
quate, if the energy value is 12-14% provided with proteins (P), 30% with
fats (F), and 56-58% with carbohydrates (C). In terms of the mass of mac-
ronutrients, this dependence can be represented by the formula P: F:C =
1:1:4. This ratio of nutrients is quite difficult to implement in practice when
developing recipes and food technologies due to their multicomponence.
To prepare samples of creamy pasta in compliance with the macronutrient
balance (Vologda citz, Russia) used skimmed milk powder with a mass
fraction of 95.0% solids, cream and milk with a mass fraction of fat 35.0%
and 2.5%, respectively, starch with a mass fraction of 97.0% solids, syr-
up with a mass fraction of carbohydrates 65.0%, citric acid. To improve
the consistency, a stabilizer based on guar and xanthan gum was used.
By methods of organoleptic, physico-chemical and rheological analysis, a
formulation with the best consumer indicators was selected. The taste and
smell were characterized as rich, moderately sweet with a pleasant sour-
ness. It is established that the main physical and mechanical characteris-
tics of the product are related to the ratio between moisture and dry sub-
stances in it. Viscous properties in all samples prevailed over elastic ones,
which is typical for representatives of pastes, which, on the one hand, are
characterized by form stability, and on the other, have the ability to spread
well. A product model is proposed that ensures the production of a product
in compliance with the energy value of the diet P:F:C = 1:1:4 and a mois-
ture content of 55% and dry matter of 45%.

254 MO0YHOX035NCTBEHHbIN BECTHUK, N°3 (47), III kB. 2022



TpeboBaHus K oOpMAEHUIO CTaTeW ANs XypHana
«MOTOYHOXO3SANCTBEHHbIN BECTHUK>»

K nybnunkaumm B xxypHane «Mon04YHOXO3MCTBEHHbIA BECTHUK» MPUHUMAKOTCA CTa-
TbW, cogeprkawme pe3ysbTaTbl TEOPETUYECKMX U IKCNEPUMEHTANIbHbIX MUCCea0BaHUM
aBTOPOB, SABASAOWMECS aKTyaslbHbIMU Ha COBPEMEHHOM 3Tarne Hay4YyHoro pasBuUTUS U CO-
OTBETCTBYOLLME TEMATUKE XYypHana.

O6beM nybnukaumm ot 16 ao 20 cTtpaHuy ana ctaten npobneMHOro xapakrepa u
oT 10 po 12 cTpaHuy Ans ctaterm no 4YacTHbIM BonpocaMm, HabpaHHbIX MALLIMHOMUCHbLIM
TEKCTOM B TEKCTOBOM rnpoueccope MS Word, Bepcun He HUxe 2003, n coxpaHeHHOM B
dann dopmata RTF.,, Ha nuctax dopmaTta A4, wpnudTtoMm Times New Roman, pasmep 14
NnT, OANHApPHbIN MHTepBan. na Tabnuvy cnegyeTt npuMeHsaTb pa3smep wpudTta 10 - 12 0.
3aronoBKK B TeKCTe HeobxoaMMO BblAeNSATb C MOMOLWbIO CTaHAAPTHLIX CTuien (3arono-
BOK 1, 3aronoBok 2 n T.4.). Ha 2 cTpaHuubl TEKCTa pa3pellaeTcs pa3MecTuTb He bonee
1 obbekTa (pucyHka mnm Tabnuubl). BnoxeHHble 06bEKTbl AOMKHbI MOSHOCTLIO NMoMe-
LWATbCs MPU KHMXHOW OpUeHTaunm nucta. Bce ncnonb3oBaHHble B TEKCTE n3obpaxkeHns
HeobXxoaAMMO NpeaocTaBuUTb B OTAeNbHbLIX dannax ¢popmaTtos jpeg, gif nnm png.

CTpyKkTypa craTbu:

- YHMBEpCanbHbIn gecatuuHbin koa (YOK) — cnpaBa B BepXHEM yrny;

- Ha3BaHMe CTaTbM Ha PYCCKOM $3blKe - MO LEeHTpY;

- bammnnmsa, nmg, ot4ecTtBo (NONMHOCTbIO), YYeHas CTerneHb, Yy4eHoe 3BaHune, A0SIK-
HOCTb;

- e-mail aBTopa (0bsa3aTenbHO);

- NOSIHOE HaMMeHOBaHue opraHmsaumm (Mecta paboTbl) aBTOpa;

- Ha3BaHMe CTaTbM Ha A@HITIMNCKOM S3bIKe - MO LEHTPY;

- bammnnmsa, nmd, ot4ecTtBo (NONMHOCTbID), YYeHas CTerneHb, Yy4eHoe 3BaHune, A0SIK-
HOCTb Ha @HIIMNCKOM S3bIKE;

- e-mail aBToOpa;

- NOJSIHOE HauMeHOoBaHMe opraHmsaumm (Mecta paboTbl) aBTOpa Ha AHIIMNCKOM
A3blKe;

- KJItOYEBbIE C/I0OBA Ha PYCCKOM U aHIIMMUCKOM ga3blkax (He 6onee 7);

- @HHOTaUWMS Ha PYCCKOM U aHITIMNCKOM SA3blKaX;

- OCHOBHOWM TeKCT CTaTbM. B cOOTBETCTBMU C MEXAYHAPOAHbIMU CTaHAApTaMu CTaTbM
AOJ/IKHbI OTBeYaTb CliefyloLlen CXeMe U3N0XEHUS MaTepuana: NocTaHoBKa npobnemsl,
cTeneHb U3y4YeHHOCTW BOMpOCa, HOBM3HA AAHHOW CTaTbM, U3/10XeHWe npobnembl, Ha-
Y4YHO-NpaKTUYecKne BbIBOAbl U MPeanoXeHuns, 3aKandeHmne, nutepaTypHble NCTOUYHUKN.

- CMUCOK NUTEpATYpPHbIX MCTOYHMKOB (pekoMeHayeTcs He MeHee 12 n He 6onee 25
HanMeHoBaHWM), opopMneHHbIn No TpeboBaHuaM NOCT 7.1-2003. Cnmncok cocTaBnseT-
CS B NMopsiake UMTMPOBaHMS B OCHOBHOM TeKCTe cTaTbu. CCbIIKM B TEKCTE NpUBOASTCS
06s3aTeNnbHO Ha KaXKAablM UCTOYHUK B KBaApaTHbIX cKobkax, Hanpumep [1].

- CMUCOK NUTEepaTypPHbIX MCTOYHMKOB Ha aHIMNUCKOM A3blke. CCbISIKM Ha aHrnos-
3blYHbI€ NCTOYHMKN OPOPMAAIOTCHA Ha OCHOBe cTaHaapTa Harvard (MHdopmaumnsa o cTaH-
napte Harvard aaHa B pa6bote O.B. Kupunnoson «PegakumoHHasi NoAroToBKa Hay4YHbIX
XXYPHanoB No MexayHapoaHbIM CTaHAapTaM. PekoMeHaaumm akcnepta B Scopus» (M.,
2013. 4. 1. 90 c.).

OAHOBpPEMEHHO CO CTaTbeN B peaakuuto AO0HKHbI ObiTb NpeaocTaB/eHbl corfiacue
Ha 06paboTKy NepCoHanbHbIX AaHHbIX, CONMPOBOANTENbHOE NMUCbMO, aBTOPCKME CrpaBs-
Ku, pedepaT 1 NMLUEH3UOHHbIA AOrOBOP.

O6pasubl He0b6X0AMMbIX AOKYMEHTOB pa3MelleHbl Ha calTe XypHana:

http://molochnoe.ru/journal/ru/atricle_structure

Bce pykonucu, npeacrtaensgemble ans nybnnkaumm B XXypHane, NnpoxoasaT MHCTUTYT
peueH3npoBaHmns, No pesynbTaTaM KOTOPOro NpMHMUMaeTCs peweHne o uenecoobpasHo-



CTK ony6/IMKOBaHMA npeacTaBfeHHbIX MaTepuanos.

MpaBuna HanpasfeHUs, peLeH3upoBaHUA U oNybaMKOBAHUSA Hay4HbIX CTaTen B
XXypHane pa3sMeuweHbl Ha canTte: http://molochnoe.ru/journal/ru/publication_rules

MocTynueLluMe N MPpUHATbIE K Nybnnkaumm ctaTbu He BO3BpallatoTcs. MaTtepuanbl
NMPUCbINATCS B peAaKumio B Ne4aTHOM U 2N1EKTPOHHOM Buae. DNeKTPOHHbIM BapuaHT OT-
npaBAseTcsa rno 3/IeKTPOHHOM NMoyTe Ha agpec peaakumm xxypHana (vestnik.molochnoe@
yandex.ru), ne4datHbln BapuaHT - [loutom PO (160555, r.Bonoraa, c.MonouHoe,
yn.lWmnara, 2, Bonoroackaa NMXA, Otaen Hayku, rnaBHoMmy peaaktopy A.Jl. buptoko-
BY).

3a paKTONOrnMyecKyo CTOpoOHY NpeacCTaB/IeHHbIX B peAaKumio MaTepumanos topuan-
YECKYI M UHYIO OTBETCTBEHHOCTb HECYT aBTOpblI.

Mybnnkaumna crtaten B xypHane 6ecnnaTtHas.

Mpu ncnonb3oBaHNUM MaTepmnanoB CCbIJIKa Ha XypHan obasaTenbHa.

Mpu nybnnkaumm matepuanoB XypHana Ha ApYyroMm canTe obsizaTenbHO A0JIKHA
NMPUCYTCTBOBATb aKTUBHASA CCbIJIKA Ha XYypHan «MON0OYHOXO3SMCTBEHHbIN BECTHUK» KakK
Ha NepBOUCTOYHMUK.



