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BNUAHUE NHHOBALIMOHHbLIX OPI AHUHECKUX YIOBPEHUN
HA YPOXAWHOCTb O3MMOW NIWEHULIbI B NECOCTENW CPEAHEINO NOBOTXbA

3yavnun Ceprert HukonaeBuY, a-p C.-X. Hayk, npod., 3aB. kadheapon «3emneyCcTponcTBo, NoYBOBEAEHME
u arpoxumusy, ®rb0Y BO «Camapckuii rocyaapCTBEHHbIN arpapHbIA YHUBEPCUTETY.
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Uenb uccnedosaHusi — nogbIweHuUe ypoxaliHoCmu 03UMOU NWEHUUbI NPU UCNOMb308aHUU UHHOBAUUOHHbIX
opaaHu4yeckux ydobpeHull u 0CHOBHOU 06pabomKu noyussl 8 ycrogusx aecocmenHol 30Hb! CpedHezo [1o8omxKbs.
UccnedosaHus nposodunuck 8 2017-2020 22. Obbekm uccredosaHuli — pacmeHus 03umoll nweHuubl, copm Cee-
mov. B nonesom onbime 8HOCUMUCH op2aHuyeckue y00bpeHUs npu pasHbIX npuemax 0CHO8HOU 0bpabomku noy4gs!.
MpumeHeHue ydobpeHuli 8 nepuod nocesa paHHUX SIPOBbIX KYIbMYP UNU 8eCEHHE20 OmpacmaHusi 03UMoll NWEHU-
Ubl cnocobcmeoearno NoebILEHUK NOKa3amess enaxHocmu Mempogoeo ¢osi noyebl Ha 0,8-1,3%. K ybopke o3u-
MOU NWeHUYbI 8TaXXHOCMb NOYEbI CYUECMBEHHbIX Pa3u4ull He UMena 8 3agUCUMOCMuU 0m npuMeHsieMbIx ydobpe-
HUl u 0cHOsHOU 0bpabomKu noyebl. Micnonb3osaHue opaaHUYecKux ydobpeHuli npusoduio K HEKOMOPOMY CHUXe-
HUIO YNIIOMHEHUS NoYsbl 8 Nepu0d Nocesa paHHUX AP08bIX Kynbmyp Unu 8eCEHHE20 ompacmaHusi 03UMOU NWeHU-
Ubl N0 cpagHeHuto ¢ sapuaHmom 6e3 ydobpeHull. BHeceHue nonynepenpeswie2o Hago3a npuBesno K HEKOmMopomy
YBEMUYEHUI0 3aCOPEHHOCMU NOCE808, NOCE BHECEHUS OpyauX U3y4aeMbiX Op2aHUYecKux y0obpeHul Komnuyecmso
COPHSKO8 U UX Macca bbliu MeHbLWe, CYuecmeeHHbIX pasnudull Mexdy eapuaHmamu He Habnwdanu. o pakmo-
py A (opeaHudyeckue ydobpeHus) 8 cpedHem 3a 2017-2020 22. ypoxalHocmb 03UMOU NWeHUUb! cocmasuna: 6e3
ydobpeHull — 2,95 m/ea; ¢ eHeceHuem 30 m/ea Hago3a — 3,32 m/ea; ¢ BHECEHUEM CyX020 Op2aHU4eCcKo20 y0obpe-
Hua — 3,35 m/za; ¢ eHeceHuem XUdK020 OpaaHu4yeckoeo y0obpeHus — 3,36 m/za; ¢ eHeceHuem buogymyca —
3,32 m/ea. [lpubaska ypoxas 3epHa 03umol nweHuuysl om delicmeus opeaHu4yeckux ydobpeHul bbina
0,37-0,41 m/za (unu 12,5-13,9%). o cpakmopy B (ocHogHass obpabomka noyebl) ypoxalHOCMb Kyfbmypbl cocma-
gusa: ecnauwika Ha 20-22 cm — 3,33 m/ea; menikas obpabomka Ha 10-12 cm — 3,25 m/ea; 6e3 oceHHell MexaHu4ecKol
obpabomku — 3,19 m/za. Mcnonb3ogaHue npuemos pecypcocbepezarouieli 0b6pabomku noyebl CHUXaNo ypoxal
3epHa o3umoll nweHuyb! Ha 0,08-0,14 m/ea (unu Ha 2,5-4,4 %), mo ecmb 6e3 CyuecmeeHHol pasHulbi Mexdy ea-
puaHmamu.
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INFLUENCE OF INNOVATIVE ORGANIC FERTILIZERS ON WINTER WHEAT YIELD
IN THE MIDDLE VOLGA REGION FOREST-STEPPE

S. N. Zudilin, Doctor of Agricultural Sciences, Professor, Head of the Department «Land Management, Soil Science
and Agrochemistry», FSBEI HE Samara State Agrarian University.
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E-mail: natalia_chukhnina@icloud.com
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The aim of the study is to increase the yield of winter wheat with the use of innovative organic fertilizers during over-
all tillage in conditions of the forest-steppe zone of the Middle Volga region. The research was conducted in the peri-
od involving 2017-2020. The Svetoch variety winter wheat plants, were subjected to the research. In the field experi-
ment, organic fertilizers were applied at different tillage treatment stages. The fertilizers use during early spring sow-
ing or winter crops aftergrowing contributed to an increase of moisture content in the meter-depth soil layer by
0.8-1.3%. Winter wheat harvesting was not affected by the soil moisture significantly depending either on fertilizers
used or main tillage treatment. The organic fertilizers use led to a slight decrease in soil compaction during the sow-
ing of early spring crops or winter wheat spring aftergrowing compared to the option without fertilizers. The introduc-
tion of fresh manure led to a certain increase in the contamination of crops, after the introduction of other organic
fertilizers studied, the number of residues and their weight was less, and no significant differences were observed
between the variants. Factor A showed (organic fertilizers applied) during periods of 2017-2020 the yield of winter
wheat was - 2.95 t/ha; fertilizers were not applied, when 30 t/ha of manure applied — 3.32 t/ha; dry organic fertilizer
use — 3.35 t/ha; and liquid one — 3.36 t/ha; biochumus — 3.32 t/ha. An increase of winter wheat yield from the action of
organic fertilizers was 0.37-0.41 t/ha (or 12.5-13.9%). According to factor B (main tillage), the crop yield amounted to:
when plowing by 20-22 cm — 3.33 t/ha; surface tillage by 10-12 cm — 3.25 t/ha; without autumn cultural practice —
3.19 t/ha. The use of resource-saving tillage reduced the winter wheat yield by 0.08-0.14 t/ha (or by 2.5-4.4 %), that
is, without a significant difference between the options.

B noBbilweHnn npon3BoaCcTBa NPOAOBONBLCTBEHHOMO M (hypaxHOro 3epHa B necoctenn CpegHero
MoBOMKbS 03UMbIE KymnbTypbl UMEIOT NepBOCTENeHHoe 3HaveHne. O3nmas nieHnLa NPUHAANEXMUT K uncny
Hambonee LEHHbIX M BbICOKOYPOXaMHbIX 3epHOBbLIX KynbTyp. OHa 04eHb TpeboBaTenbHa K MNoLopoamnio
noys, OHaKo BO MHorux obnactsax CpegHeBOIMKCKOTO PerroHa exerogHble noTepu rymyca B NaxoTHOM
cnoe cocrtasnsatoT ot 0,7 0o 1 1/ra. MpaKTMYeckn McHe3nn Ty4Hble YEPHO3EMbI, YBENUYUNACH 4ONS Mano-
YMYCHbIX MOYB C coaepaHnem rymyca 4-6% [1, 2]. Mo A4aHHbIM Hay4YHO-UCCefoBaTENbCKIX U MPOEKTHBIX
yypexaenuin perroHa (PrbY CAC «Camapckasy, ®TBHY «Camapckuin HAMCX», BonroHUrunposem
ap.) 3a nocnegHue rogbl B Camapckoi obnactu HabnogaeTcs CokpalleHue Nnowaamn TyYHbIX U cpeaHe-
YMYCHbIX YEPHO3EMOB, YBENUYEHWe nnoLjagei ¢ MarnbiM 1 cnabbim cogepxannem rymyca noys (Ha 10%).
[MoTepu rymyca B NaxoTHOM crioe B cpeHem no obnactu coctasnatoT 0,7 T/ra B rof, N0 OTAENbHbIM pano-
Ham — Bonee 1 1/ra[3, 4, 7].

B TexHonorusx Bo3genbiBaHNs 03MMON MLUEHNLb! BaXXHOE MECTO 3aHUMAET NPUMEHEHNE OpraHu-
Yecknx yoobpeHni, KOTopble UrpakoT 3HAYNUTENbHYHO POnb AN BOCNPOU3BOACTBA NOAopoaAus noys, obec-
neyenns besgeduuntHoro GanaHca rymyca u GUOreHHbIX 3NEMEHTOB Hapsdy C COBniogeHMeM HayyHo
000CHOBaHHbIX CEBOOOOPOTOB, CHMKEHUEM 3PO3MOHHbBIX MOTEPD.

000 «ArpollpomCHab» Npon3BOAMT HOBbIE MHHOBALMOHHbBIE OpraHuyeckue yaobpeHns Ha OCHO-
BE OTXOLOB XXWBOTHOBOACTBA, OCTATKOB CENbCKOXO3SMCTBEHHbIX KynbTyp B cootBetctBum [OCT P
53117-2008 «HauwuoHanbHbl cTaHgapT Poccuiickoin Gegepauun. YaobpeHus opraHnveckue Ha OCHOBe
OTXOA0B XWBOTHOBOACTBAY». YA0OPEHMS BbINyCKAKTCS B XMAKOM W TBEpAOH dopme. MNpeaHasHayeHb! ans
NPUMEHEHNs B CeNbCKOXO3AMCTBEHHOM MPOW3BOACTBE, Caf0BOACTBE, IECHOM XO035ICTBE, Ha npuycageb-
HbIX y4acTkax. OCHOBOW HOBbIX OpraHUYeCKUX YaobpeHui SBASIOTCA NTUYMIA MOMET, OTXOAb! XXKMBOTHOBOA-
CTBA M OYUCTKM CeMSiH C [obaBneHMeM TyMUHOBBIX KUCOT, (PyNbBOKUCMOT W MUKPOIEMEHTOB
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(C NpUMeHeHneM HaHoTexHonorit). OCHOBHLIM KOMMNOHEHTOM YA0BPEHU SBNAKOTCS OpraHnyeckue BeLle-
CTBA, NONy4eHHble nyTém nepepaboTkm cbipbst npubopom YAIT (ycTaHOBKa akTMBaLmm npouecca) [5].

Buorymyc unm BepMUKOMNOCT — opraHnyeckoe yaobpeHue, npoaykT nepepaboTku HaBo3a KpynHo-
rO poraToro ckoTa AOKAEBLIMM YepBAMU. ITO JKOMNOTUYECKM YMCTbIN NPOAYKT, B COCTABE KOTOPOrO OTCYT-
CTBYKOT CEMEHa COpHbIX pacTeHuin. [laHHoe yaobpeHne noBbiWaeT UMMYHUTET W MPUXKMBAEMOCTb pacTe-
HWIA, oBecneynBaeT 3KOMOMMYECKYH0 YACTOTY BbIPALLEHHBIX HA €r0 OCHOBE MPOAYKTOB, HE UMEET HenpusT-
HOro 3anaxa, NPeBOCXOAMT B 5-7 pa3 HaBO3 M TOP( MO COAEPXaHMI0 NONE3HOro rymyca. B cBa3u ¢ aTum
ONs nNaxoTHbIX 3emenb Camapckor 065acTi BO3HMKMNA HEOBX0ANMOCTb pa3paboTki HOBbLIX 3KOSOTMYECKM
YUCTbIX M APPEKTUBHBIX TEXHOMOTMI NPUMEHEHUS arbTePHATUBHbIX MHHOBALMOHHbIX BUOOB OpraHN4eCKmX
yaobpeHuin, cnocobCTBYHOLMX He TOMbKO NOBBILIEHWIO NIIOAOPOANS, HO U NOMYYEHNIO KA4ECTBEHHOTO Bbl-
COKOTO ypoxas KynbTyp 6€3 N3fnWHen Harpy3ku Ha 3KOCUCTEMY.

Lenb uccnedoeaHuli — NOBbILIEHNE YPOXKANHOCTY O3MMONA MLLIEHWLbI NPW UCNONb30BAHUK VHHO-
BALMOHHbBIX OpraHUYeckux yaobpeHuin 1 OCHOBHOWM 06paboTKM MOYBbI B YCMOBUSIX NIECOCTENHOW 30HbI
CpepHero NoBomxbs.

3adayu uccnedosaHull — YCTaHOBUTb BIUSHWE WHHOBALMOHHBIX OpraHMYeckux yoobpeHui v oc-
HOBHO 06paboTKK NOYBbI HA AYHAMUKY NIOTHOCTU CROKEHNS 1 BNAXXHOCTU NOYBbI, 3aCOPEHHOCTb MOCEBOB
W ypoXxaii 3epHa 03MMO NLUEHNLbI.

Mamepuanbl u memodbl uccnedogaHull. IKCNEPUMEHTANbHbIE WMCCNEAOBAHUS BbIMOMHEHDI
Ha OMbITHOM none kadeapbl «3emneycTpoicTeo, nousoBedeHne M arpoxumusy Camapckoro [AY
B 2017-2020 ropax.

OOBbekT 1ccnenoBaHuin — pacTeHns 03MMON niueHnLsl, copT CeeTou. loyBa yyacTka — YepHO3EM
0BbIKHOBEHHbI CPeaHEMOLLHbIA CPeaHEeryMyCHbIN TSXEeNOCYrNMHUCTBLIN. [peLlecTBEHHUK — YepHbIN nap.
lMoceB NpoBeAEH B Havane CeHTA0ps, NOBTOPHOCTb TPEXKpaTHas, cesnka AMC-601. YyeTHas nnowlagb
nensHok 120 M2, BbiceBanoch 5,0 MrH BCxoxux cemsH Ha 1 ra. Y6opka npoBogunach npsiMbiM crnocobom
cenekumoHHbIM kombainHom TERRION-SR2010.

/HHOBaLMOHHbIE OpraHnyeckue yoobpeHus (chaktop A) B akBUBaneHTHOM fo3e no a3oty 150 kr Ha
1 ra BHOCMNMCH NMog OCHOBHYK 06paboTky nousbl no cxeme: 1. KoHtpons, 6e3 ynobpeHuir; 2. Monynepe-
npesLwmin HaBo3, 30 T/ra; 3. Cyxoe opraHuyeckoe ynobpenne OO0 «ArpollpomCHaby; 4. Xugkoe opraHu-
yeckoe ynobpeHne 000 «ArpollpomCHaby; 5. Buorymyc «lnogap».

Mpuembl ocHoBHOW 06paboTkn (daktop B): Bcnawka Ha 20-22 cM; Menkas obpaboTka Tskenon
anckosor BopoHon Ha 10-12 cm; BapuaHT 6e3 0CeHHel MexaHuyeckon 0bpaboTku.

[laHHble YPOXaNHOCTM 03UMOM MLLEHULbI 0BCUNTLIBANNCE C NMPUMEHEHWEM OMCNEPCUMOHHOMO aHa-
nu3a [6].

[MorogHble yCrnoBus B rofdbl WCCNEAOBaHWA XapakTepusyeT rMapoTepMUYeckuin KoapuUmeHT
(I'TK): 2017 r. (I'TK = 1,09) — pocratouHo BnaxHbiin, 2018 r. (MK - 0,49) — HegOCTaTOMHO BNAXHLIN,
2019 . (F'TK - 0,52) — HepocTaToyHo BnaxHbin, 2020 r. (F'TK - 0,56) — HegocTaTo4uHO BNaXHbIA. 3TO NO3-
BOMWNO JOCTOBEPHO NPOHAbNoAaTh BIMSHUE OpraHniYeckunx yaobpeHnn n 0CHOBHOM 0BpaboTku NoYBbI Ha
(hOpMMPOBAHME ypOXas 3epHA O3MMOIA MLLEHMULbI B TUMWNYHBIX arpOKNMMATUYECKVX YCMOBUAX ANs Neco-
CcTenHoit 30Hbl CpeaHero MoBomKbS.

Pe3ynsmambi uccnedoeaHull. Bnaroobecne4yeHHOCTb NOCEBOB B HalLEl 30He, Kak NpaBuno, siB-
NAETCS OCHOBHBLIM (haKTOPOM, onpeaensiowmm BennumHy ypoxas. 1o 70% ypoxainHoctn popmmpyeTtcs 3a
CYET 3anacoB Brary, HaKOMIEHHON 3@ OCEHHE-3UMHUI Nepuog. [103TOMy BaXHO OLEHWUTb pas3nnyHble Op-
raHnyeckue yaobpeHus npu pasHbIx Npuemax 0CHOBHON 06pabOoTKM NMOYBbLI MO UX BAUSHUIO HA BNAXHOCTb
noysbl. AHanuabl 0BpasLoB NOYBbI NOKA3anK, YTO BNAXHOCTb METPOBOrO CIOsi MOYBLI B NEpUOA NOCeBa
PaHHWX SAPOBbIX KyNbTYp UM BECEHHEro 0TpacTaHus 03MMON nweHuubl B cpeaHem 3a 2017-2020 rr. co-
craenana 25,5-27,0% (tabn. 1).

PesynbTaTbl ONbITOB CBMAETENLCTBYKOT, YTO NPUMEHeHne yaobpeHnin cnocobCTBOBaNO MoBbILLE-
HWIO NOKa3aTens BNaXHOCTM METPOBOro cnos nousbl Ha 0,8-1,3%. K ybopke 03MMON NLLEHMLbI BNAXHOCTb
MOYBbI CYLLECTBEHHbIX Pa3nnyuii He UMena B 3aBUCUMOCTM OT MPUMEHSIEMbIX YA0OPEHUIA 1 OCHOBHOM 00-
paboTKM NOYBbI.
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Tabnuua 1
BnnsiHue opraHuyecknx yoobpeHnin Ha BIaxHOCTb METPOBOTO COS MOYBLI
W NNOTHOCTb CIIOXKEHMS NaXOTHOrO €ros noysbl, cpegHee 3a 2017-2020 rr.

BnaxHocTb nousbl, % [noTHOCTb CnoXeHus, ricm®
BapwuaHTbl onbiTa B Nepuop nocesa B nepwoa B Nepuog nocesa B nepuog
paHHNX SPOBbIX ybopKu paHHKX SPOBbIX ybopKu
Bcnauuka Ha 20-22 cm
6e3 ynobpeHuit 255 15,9 1,15 1,19
HaBo3, 30 T/ra 26,4 15,6 1,14 1,17
CYX0e OpraHunyeckoe yaobpeHue 26,6 15,8 1,13 1,18
XMAKOe OpraHnyeckoe yaobpexue 26,7 15,5 1,14 1,17
Buorymyc 26,5 15,7 1,13 1,18
Menkas 0bpaboTka Ha 10-12 cm
6e3 ynobpeHuit 25,6 17,0 1,15 1,21
HaBo3, 30 1/ra 26,6 16,7 1,13 1,20
CYXO€ OpraHunyeckoe ygobpeHue 26,8 16,5 1,14 1,19
XUOKoe opraHuyeckoe yaobpeHue 26,9 16,8 1,13 1,18
Buorymyc 26,7 16,6 1,13 1,20
be3 mexaHnyeckon 06paboTku
6e3 ynobpeHuit 259 16,1 1,16 1,22
HaBo3, 30 T/ra 26,8 15,9 1,14 1,21
CYX0e OpraHunyeckoe yaobpeHue 26,9 16,0 1,14 1,20
XMOKOe OpraHnyeckoe yaobpeHue 27,0 15,8 1,15 1,19
Buorymyc 26,7 15,8 1,14 1,20

OpfHWMM 13 OCHOBHBIX arpocuanyeckix nokasatenen NOYBEHHOTO NNOLOPOANA SBNSETCS ee MioT-
HOCTb CrnoxeHus. Mpn onTMManbHOM NNOTHOCTM CROXeHWs obecneynBaroTca Hanbonee GnaronpusTHbIE
BOAHO-BO3[yLUHbIE YCOBWS B NOYBE AMNS POCTa U PasBUTUS PACTEHUIA O3UMON NLLEHULbI 1 POPMMPOBaHNS
3epHa.

[pUMeHeHre HOBbIX OpraHMYecknx yaobpeHUn NPUBOLUIIO K HEKOTOPOMY CHUKEHWO YNIIOTHEHMS
noYBbI B NEPUOL NOCEBA PaHHWX APOBbIX KyMbTYpP UK BECEHHErO OTPACTaHWs 03UMONA MLLEHMLbI MO CpaB-
HEHWIO C NOYBOW Ha BapuaHTe 6e3 yaobpeHuit N CyLLEeCTBEHHbIX OTNMYMUIA He Habnaanoch B 3aBMCUMOCTM
OT OCHOBHOW 06paboTku noyBkl. K ybopke ypoxas nouBa HECKOMBKO YNIOTHANACh, OAHAKO TeHAEHUMs 6o-
ree HU3KOW NIIOTHOCTU CMIOXEHNS IPOCMATpUBanach B BapuaHTax ¢ opraHuyeckummn yaobpeHusmin, napa-
MeTpbl ee Bbinn ONTUManbHLIMK ANS PACTEHUIA 03UMON NweHNLbl. CnegyeT OTMETUTb, YTO Ha BCEX Bapw-
aHTax onblTa NIOTHOCTb CROXEHUS Bbina B Npegenax onTuMarnbHON BENUYMHbI ANns KynbTypbl.

Ycnex nepes3nMoBKY 03UMON MLIEHWLbI UMEET MPSIMY0 3aBMCUMOCTb OT arpOMETEOPONOrYECKUX
YCIOBWA OCEHHEEe-3UMHEro Nepuoaa, BIUSIIOLLMX Ha pa3BuTIE pacTeHW. B cpeaHem 3a rogbl uccneaosa-
HWIA OT OEICTBMS OpraHNYeckux yaobpeHnin Yncno Nepe3MMOoBaBLLMX PACTEHUI 03MMOM MLLEHULbI MOBbI-
wanocb Ha 2,4-3,1% W CyLLeCTBEHHO He OTNMYaroch B 3aBUCUMMOCTU OT MPUEMOB OCHOBHOW 06paboTky
noyBbI.

OJHOM 13 OCHOBHBIX MPUYMH, CYLLECTBEHHO CHUXKAKOLWMX YPOXKANHOCTb NONEBbIX KyNbTYp, ABNSET-
CSl BbICOKast 3aCOPEHHOCTL NoceBoB. CTPYKTypa COPHOro LieH03a Ha OMnbITHOM norne bbina npeacrasneHa B
OCHOBHOM ManoneTHUMM CopHsikamn. Hanbonee pacnpocTpaHéHHbIMU OKa3anuch Creaytowme Buasl cop-
HbIX pacTeHW: rpeyuLLKa BbioHkoBas (Fallopia convolvulus L.), npoco KypuHoe (Echinochloa crusgalli L.),
LWETUHHWUK 3eneHbin (Setaria viridis L.), wupuua 3anpokuHytas (Amaranthus retroflexus L.); 3 MHoronet-
HUX BCTpeYanuchb: BbloHOK nonesoit (Convolvulus arvensis L.), ocoT xéntbint (Sonchus arvensis L.).

BHeceHuwe nonynepenpesLUEro HaBo3a NPUBENO K HEKOTOPOMY YBESTMYEHUIO 3aCOPEHHOCTU noce-
BOB, KaK M0 KONIMYECTBY, TaK U NO MAcCe MHOMONETHWUX 1 OAHONETHUX COPHSIKOB, YTO NPEACTABNSAET KOHKY-
PEHTHY0 ONAacHOCTb AJ1 pocTa M PasBUTUS 03UMON MiLeHUUbl (Tabn. 2). 3TO NPOM3OLLNO 3a CYET CeMSH
COPHSIKOB, COXPaHMBLUMXCS B HaBO3e, W OMTUMW3ALMN NUTATENbHOTO pexuma noYBbl Ans PacTeHU 03u-
MOW MLUEHWLbI U COPHOI PaCTUTENBHOCTU, KOTOpas sABnsieTcs 6onee KOHKYpeHTHON B Gopbbe 3a anemeHTbI
NUTaHUs W BRnary, N0 CPaBHEHMIO C CENbCKOXO3ANCTBEHHbIMI KynbTypamu. locne apyrux opraHu4ecknx
yAOOPEHU KOMMYECTBO COPHSIKOB M MX Macca CYLLECTBEHHO He pasnuyanuc Mexay sapuaHtamu. Mpue-
Mbl OCHOBHOM 06paboTku NOYBbI TakKe HE OKa3anu CyLLEeCTBEHHOrO BIIUSHUS Ha 3aCOPEHHOCTb NOCEBOB.
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Tabnuua 2

BnnsiHne npumeHeHns opraHnyeckux yaobpeHnin n 0cCHOBHON 0BpaboTkm noyBbI
Ha 3aCOPEHHOCTb 03VUMOW NieHnLbl, cpegHee 3a 2017-2020 rr.

KonnyecTBo COpHSIKOB, LIT./M? Macca COpHSIKOB, I/m?
BapuaHTbl onbiTa
BCEro | B 7. 4. MHOrONETHIX BCEro | B T. 4. MHOroneTHMX
Bcnalwuka Ha 20-22 cm
0e3 yaobpeHuit 11,4 0,5 16,8 49
HaBo3, 30 T/ra 171 0,9 25,7 7,6
CyX0€ OpraHunyeckoe ygobpeHue 10,6 04 14,3 4,0
XMOKOE OpraHnyeckoe yaobpeHue 11,0 0,6 15,9 53
Buorymyc 10,0 0,3 13,6 39
Menkas obpaboTka Ha 10-12 cm
6e3 yaobpeHui 11,8 0,8 20,1 8,7
HaBo3, 30 T/ra 19,2 1,2 29,6 9,5
CYXO0€ OpraHunyeckoe ygobpeHue 10,9 0,6 15,5 49
XMOKOE OpraHnyeckoe yaobpeHue 11,2 0,8 16,7 58
Ouorymyc 10,7 0,5 14,9 44
be3 mMexaHnyeckoit 0bpaboTkm
0e3 yaobpeHuit 11,6 1,0 19,3 10,6
HaBo3, 30 T/ra 18,3 1,0 27,2 79
CyXO0€ OpraHunyeckoe yaobpeHue 10,8 0,5 14,0 4.6
XMOKOE OpraHnyeckoe yaobpeHue 11,3 0,7 15,1 5,6
Ouorymyc 10,6 0,5 12,9 43

AHanms cTpyKkTypbl ypoxas nokasar, 4to MpUMEHEHNEe opraHnYeckx YAoOPEeHUI, Kak B XWAKOW, TaK U
B CyXoi (hopme, crnocobCTBOBANO MOBBILIEHNIO NOYTH BCEX 3IEMEHTOB CTPYKTYPb! YPOXas 03UMON MLIEHULbI
6e3 CyLeCTBEHHOI pasHULbl B 3aBUCUMOCTH OT BUAA OpraHnyeckoro yaobpenus. OntumanbHbIMM nokasa-
Tenu BbInn NPK UCNOMb30BaHMM HABO3a U CyXOro OpraHnYeckoro yaobpeHus. YpoxanHoCTb KyNbTypbl SB-
NAETCH OAHUM U3 OCHOBHbIX KPUTEPUEB OLEHKN 3PEEKTUBHOCTU U3Y4aeMbIX B OMbITE BAPUAHTOB, B JaH-
HOM Cfly4ae MHHOBALMOHHBIX OpraHMYeckux yaobpeHuit n ocHosHon obpaboTku nouskl. B 2017 rogy, ca-

MOM BraronpusTHOM Mo NOrofHbLIM YCoBUAM, nonyyumnu ot 4,32 1o 4,88 t/ra (tabn. 3).

Tabnuua 3
ypO)KaI7IHOCTb 031MOMN NeHnLbl B 3aBUCUMOCTH
OT OpraHM4ecknx yaobpeHui n 0bpaboTkn noYBkl, T/ra
CpepHee
BapuaHt 2017 . 2018 . 2019r. 2020 . 23 2017-2018 Ir.
Bcnawka Ha 20-22 cm (KOHTpOIb)
6e3 ygobpeHuit 4,47 2,70 2,19 2,74 3,02
HaBo3, 30 T/ra 4,82 2,96 2,62 3,36 3,44
CYX0€e opraHnyeckoe ygobpexue 4,81 3,01 2,65 3,21 3,42
KUIKOE OpraHmyeckoe yaobpeHue 4,88 3,03 2,59 3,18 3,42
Bvorymyc 4,73 2,90 2,64 3,17 3,36
Menkas 0bpaboTka Ha 10-12 cm
6e3 ygobpeHuit 4,36 2,63 2,07 2,62 2,92
HaBo3, 30 T/ra 470 2,96 2,49 317 3,33
CYXO0€ OpraHunyeckoe ygobpeHue 4,74 2,90 2,60 3,17 3,35
KUOKOE opraHuyeckoe yaobpeHue 4,717 2,85 2,59 3,19 3,35
Buorymyc 4,60 2,86 2,59 3,20 3,31
bes MexaHnyeckoit 06paboTkm
Oe3 ynobpeHuit 4,32 2,63 2,06 2,62 2,91
HaBo3, 30 T/ra 4,54 2,81 2,52 2,84 3,18
CYX0€e opraHunyeckoe ygobpexue 4,69 2,88 2,62 2,87 3,27
XUIKOE OpraHuyeckoe yaobpeHue 4,72 2,93 2,51 3,08 3,31
Buorymyc 4,56 2,96 2,58 3,02 3,28
HCPos no caktopy A 0,12 0,10 0,07 0,04
HCPos no caktopy B 0,15 0,15 0,11 0,09
HCPos no B3anmogeiicteuio aktopos A n B 0,15 0,15 0,11 0,09
HCPos 0bwas 0,26 0,24 0,18 0,16
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Mo daktopy A (opraHudeckue yoobpeHus) B cpegHem 3a 2017-2020 rr. ypoxaiHOCTb 03UMOVA
nweHuubl 6bina cnegytowen: 6e3 ynobpennin — 2,95 T/ra; ¢ BHeceHnem 30 T/ra HaBo3a — 3,32 T/ra; C BHe-
CEHUEM CYXOro opraHuyeckoro yaobpenus — 3,35 T/ra; ¢ BHECEHMEM XWUOKOro OpraH14eckoro yaobpenus —
3,36 T/ra; ¢ BHeceHueM buorymyca — 3,32 T/ra. MpubaBka ypoxas 3epHa 03MMOIA NLEHNLbI OT OpraHuye-
ckux yoobpenuit coctasuna 0,37-0,41 1/ra unm 12,5-13,9%.

Mo hakTopy B (ocHoBHas 06paboTka nouBbl) ypoXanHOCTb KymnbTypbl Bbina crneaytoLen: Bernatuka
Ha 20-22 cm — 3,33 T/ra; menkas obpaboTka Ha 10-12 cm — 3,25 T/ra; 6€3 0CeHHel MexaHu4eckon obpa-
Botkn — 3,19 1/ra. Vicnonb3oBaHne npueMoB pecypcocbeperatoLieit 0bpaboTki NOYBLI CHUXANO ypoXai
3epHa o3umMon niwenuubl Ha 0,08-0,14 t/ra (unmn 2,5-4,4 %), TO ecTb 63 CyLLEeCTBEHHOW pasHnLbl MeXay
BapuaHTamu.

3akntoyeHue. 3a 2017-2020 rr. uccnenoBaHuii BoISIBIIEHO, YTO B yCnoBusx necoctenn CpeaHero
MoBOMKbS HAa 0BLIKHOBEHHBIX YEPHO3EMAX MPW BO3AENbIBAHNN 03UMOM MLLEHMLbI HYXXHO BHOCUTb WHHOBA-
LUuoHHble opraHudeckne ypobpenns OO0 «ArpollpomCHaby, koTopble obecneynsatot npubasky ypoxast
3epHa o3umoit nwenmubl 0,37-0,41 1/ra unun 12,5-13,9%. Mcnonb3oBaHue npreMoB pecypcocbeperatolLLen
06paboTkM NOYBbI CHKANO Ypoxai 3epHa 03umoi niweHnubl Ha 0,08-0,14 T/ra (unm Ha 2,5-4,4 %), TO ecTb
6e3 CyLLeCTBEHHO pasHNLbl MeXay BapUaHTamu.
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Lenb uccrnedosaHull — nosbileHUe ypoxatiHocmu 5pogo2o panca e npedkamckol 3oHe Pecnybnuku Ta-
mapcmaH. 3agpsisHeHue noys enusiem Ha nPodo8oIbCMEEHHY0 6e30nacHOCMb Kak 3a CYem CHUXEHUS npooyK-
museHOCMU pacmeHull, mak U 3a cyem yxyOweHusi kayecmea ypoxas. Hegome u Hegpomenpodykmbi — pacnpocmpa-
HEHHbIe UCMOYHUKU 3a2Psi3HEHUS OKpyatoweli cpedbl. Paboma nocesuieHa oueHKe 8MusHUS HE(hmSHO20 3ae2ps3-
HEHUS1 no48bI Ha ypoxaliHOCMb Sp08020 panca. ViccnedosaHue nposodurnu Ha onbiMHOM none kaghedpb! «Aepoxu-
musi u noygosedeHue» KasaHcko20 20cydapCmeeHH020 agpapHO20 yHUBepcumema, pacnonoXeHHoM 8 npedkam-
ckoll 3oHe Pecnybnuku TamapcmaH. [loyga 0nbImHO20 yyacmka — cepasi IecHasi cpedHecyanuHuCmasi, A8nswas-
¢ npeobnadaroweli noyseHHOU pasHocmbio 0r1st 0aHHOU 30HbI. He3agpsisHeHHas noYea xapakmepusosanach Hu3-
Kum codepxaHuem eymyca u crabokucnol peakyuel cpedbl, NO8bIEHHbIM coOepX)aHueM nodsuXHbIX hopm ¢hoc-
¢opa u kanus. [Noysa bbina npedHaMEPEHHO 3a2pA3HEHa MOBaPHOL HeQhMbIO 3a/UBKOL C NOBEPXHOCMU U3 pacye-
ma 10, 20 u 40 n/m?. YKka3aHHble ypOBHU 3a2PA3HEHUS NOYEbI, KaK nokasasnu npedbioywue uccriedosaHus agmopos,
OUEHUBAUCb, COOMBEMCMBEHHO, KaK HU3KUL, CPeOHUL U CUrbHbI. YcmaHoeneHa mecHas nonoXumesnbHas Kop-
PeNsAuUOHHas C8si3b ypOoXalHOCMU Sp08o20 panca ¢ 0agHOCMbI0 3aeps3HeHus noyssl (R?=0,763+0,940). Ncnbima-
Hbl NpUeMbI pexynbmugayuu: MexaHudeckas obpabomka no4gbl, U38eCmKog8aHue, BHECEHUE MUHepasbHbIX y00b-
peHuli u buonpenapama balikana OM-1. YpoxalHocmb mMacnocemMsH spogo20 panca MeCcHO KOppenuposanacs
C yposHeM 0OHOKPamHo20 3a2PA3HEHUs Cepoll IECHOU no4ebl MogapHoOU Heghmbro 8 meyeHue He MeHee 15 nem.
Mony4eHue makcumanbHOU ypoxaliHocmu Spo8o20 panca Ha Heghme3saepsisHeHHOU cepoll necHol noyee obecne-
Yurio KOMNIIEKCHOE NPUMEHEHUE PbIXTEHUSI NOYEbI, U3BECMKOBAHUS U BHECEHUS NOIHO20 MUHEpPanbHo20 ydobpe-
HUS.
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The purpose of the research is increasing the yield of spring rape in the Tatarstan pre-Kama zone. Soil pollution af-
fects food safety both by reducing plant performance and yield class. Qil and petrochemicals are common contami-
nation sources of environment. The work is devoted to the assessment of the impact of oil pollution of the soil on the
yield of spring rapeseed. The study was conducted on the experimental field of the Department of «Agrochemistry
and Soil Science» of the Kazan State Agrarian University, located in the pre-Kama zone of Tatarstan. The experi-
mental site is presented by gray forest medium loamy soil, which is the predominant difference for this zone. The
area unpolluted soil was characterized by a low content of humus and a weak acidic medium, high concentration of
phosphorus and potassium active forms. The soil was purposely contaminated with commercial crude oil by spread-
ing over the surface at the rate of 10, 20 and 40 I/m2. These levels of soil pollution, as shown by previous studies,
were estimated, respectively, as low, medium and high. A close positive correlation was established between the
yield of spring rapeseed and the limitation of soil contamination (R?=0.763+0.940). Mechanical soil treatment, liming,
application of mineral fertilizers and Baikal EM-1 biologics was tested for recultivation. The yield of oilseeds of spring
rapeseed was closely correlated with the level of single contamination of gray forest soil with commercial crude oil for
at least 15 years. Obtaining the maximum yield of spring rapeseed on oil-polluted gray forest soil was provided by
comprehensive application of soil loosening, liming and application of full mineral fertilizer.

[MoYBEHHbI MOKPOB — OCHOBHOE CPEACTBO NPOMU3BOACTBA B CESTbCKOM X03AICTBE U OJHOBPEMEHHO
BaXHEMLUNA HE3aMEHUMbI KOMMOHEHT OKpyXatoLlen cpeabl, 06nafatoLmin YHUKanbHbIMA 3KONOTYecKm-
MU (DYHKLMAIMU, KOTOpble 0becneynBaloT YCTOMYMBOE M CTaburbHoe (hyHKLMOHMPOBaHUE Bcern Brocdepsl
[14].

3arpsisHeHWe NoYBbl NPefCTaBSEeT CEPbe3Hy Yrpo3y HOpManbHOMY (OYHKLMOHUPOBAHWKO MOY-
BEHHOro MoKpoBa M 0becrneyeHno NpoaoBONLCTBEHHON Be3onacHocTy [3].

3arpsi3HeHne NoYB BAUSIET HA NMPOAOBONLCTBEHHYI0 6€30MacHOCTb Kak 3a CYET CHKEHWS NMPOLYK-
TUBHOCTW PaCTEHMI, TaK U 3a CYET yXYALIEHUs KayecTsa ypoxas [5].

HedTb 1 HedpTenpodyKTbl OCTAKTCA BeCbMa PaChpOCTPAHEHHBIMU UCTOYHMKAMW 3arpsisHEHUS
okpyxatowen cpegpl [10, 13, 18] HecmoTps Ha T0, 4To B 2020 r. 06BEM MMPOBOTO NOTPEONEHNS HeTH 1
KMAKOrO TOMSIMBA CHU3WUIIOCh, MO CPABHEHMIO C Npeablaywmum rogom, Ha 9 % [6].

HedTsaHOe 3arpsisHeHre Bbi3blBaeT HEraTUBHbIE M3MEHEHWUS MOPOSIOrNYeCckuX, usndeckux, u-
3UKO-XMMWNYECKNX 1 MUKPOOMONOrMYECKUX CBOACTB NOYB, OKa3blBaET HEMOCPEACTBEHHOE TOKCUYHOE BIUS-
HWe Ha npomspacTatoLyto pactutensHocTb [9, 10, 13, 16, 17, 20]  NpuBOAMT K 3aMETHOMY POCTY YPOBHS
3aboneeaemocTty Hacenexus [11].

B coBpeMeHHbIX ycroBusix Hanbornee 6e3onacHbIM, OTHOCUTENbHO AELLEeBbIM U JOCTATOYHO a¢h-
(DEKTUBHBIM CEYeT CYATATb arpo3KONOrYECKUe NPUEMbI BOCCTAHOBIIEHNS 3arPS3HEHHbIX MOYB, KOTOPbIE
BKITIOYAIOT PSif arpOXUMUYECKUX U arpOTEXHUYECKUX MeponpusTun [1, 2, 7-9, 12, 15, 19].

Ljenb uccnedoeaHull — NOBbILIEHWE YPOXANHOCTW SAPOBOTO panca B npeakamckon 3oHe Pecnyb-
nukn TaTapcTtaH.

3adayu uccnedogaHull — N3y4nTb BIMSHNE HEQTAHOTO 3arpSI3HEHNS CEPOI NNECHO MOYBbLI pas-
HbIX YPOBHEN 1 NPUEMOB PEKYNbTUBALMN Ha YPOXaMHOCTb SPOBOTO parca.

Mamepuanbi u memodbi uccnedosaHudl. ViccnenoBaHns NPOBOAWMM Ha ONbITHOM none Kadea-
pbl «Arpoxumusi n nousosegeHne» OIrE0Y BO «KasaHckuid rocygapCTBEHHBIN arpapHblil YHUBEPCUTETY,
KOTOpOEe PacrnomnoXeHO B Npeakamckon 3oHe Pecnybnuku TatapcTaH.

lMoyBa OMbITHOMO yyacTka — cepast lecHast CPeAHECYMUHNUCTas!, UMetoLas cnabokucnyo peakLuio
cpeabl (PHeon=5,4).

WcxogHas HesarpsisHeHHast NoyBa xapakTepu3oBanach HU3KUM COAepkaHuem rymyca (2,9 %) w
NOBBbILUEHHBIM COLEPXaH1eM NOABMKHBIX (hopM docdopa (123 mr/kr) u kanus (126 mr/kr).

MoYBYy WCKYCCTBEHHO 3arpsisHUNM TOBapHOM HedTbto, A0ObITOA U noarotoBneHHom Ha HIOY
«xamvnbHedte» OAO «TaTHedTbY, U3 pacyeta 10, 20 n 40 n/m2.

MoyBa Oblna paBHOMEPHO 3arpsisHEHa TOBAPHOW HE(TBLIO 3aNMBKOM MUKPOAENSHOK C MOBEPXHO-
ctn. MukpogensHku npeacTaBnsatoT cobon 6e300HHbIE AOLWATbIE ALWWMKK, YryOreHHbIe B NOYBY Ha rnybu-
Hy 30 cm. Mnowaae MukpogensHok 0,50 M2, lWnpuHa 3awuTHbIX nonoc 1 m.

Mpegplaylwimne nccnenoBaHus COTPYOHUKOB Kadpeapbl «Arpoxmmms U noyBoBeaeHne» KasaHckoro
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FAY [2] nokasanu, YTO ykasaHHblE [03bl HEPTW NPUMEPHO COOTBETCTBYIOT Criabomy, CpeaHeMy 1 CUNbHO-
MY YPOBHIO 3arpsi3HEHNS.

MpegHamepeHHoe 3arpsi3HeHWe MouBbl TOBapHOW HedhTbio ObiNo nposegeHo B Mae 2004 ropa.
[leicTBME HEPTAHOTO 3arps3HEHNs Ha MPOAYKTUBHOCTb KynbTyp M3yyanu B ceBOOOOPOTE: ApoBast NileHu-
Lja — ;4MeHb — SPOBOIA panc — npoco.

C yKkasaHHOro BpeMeHu npownn Tpu poTaumm cesoobopota: B 2005-2008 rr. — nepsas,
B 2009-2012 rr. — BTOpasi u B 2013-2016 rr. — TpeTbs, ¢ 2017 roga uaeT YeTBepTas poTauus ceoobopora.

OBbeKT 1ccneaoBaHuin — SpoBoiA panc, KoTopblit Bosaensieancs B 2007, 2011, 2015 n 2019 rr.
B 2019 roay, T0 ecTb Yepe3 15 neT nocrne OAHOKPATHOTO 3arpsi3HEHMS, NMOCEB APOBOrO parnca npoBenu
13 Mas, C 3a0eNKoM CeMSIH Ha rnybuHy 2 cMm.

Mepen noceBom cemeHa bbinn 06paboTaHbl NpoTpasuUTenem Butapoc u3 pacyeta 2,5 n/t. Hopma
BbICeBa poBoro panca (copT KOmMapT) coctaBuna 3 MIH WT. BCXOXWUX CEMSH Ha rektap unu 14,8 kr/ra ¢
yyeTom maccel 1000 cemsH (4,45 r) n nabopatopHoit Bexoxectnt (90%).

BereTaunonHbin nepuog B 2019 rogy xapaktepusoBascsl NPEBbILEHUEM CPEeLHEMHOrOSIETHUX
3HaYeHi TeMnepaTypbl B Mae 1 NKOHE.

B panbHelnwem cpefHeMecsyHas TemnepaTypa Bo3gyxa Obina Huxe KNnUMatuyeckoin HopMbl, at-
MocdepHble ocaaku npesbiwanu eé B 1,28 (uonb) u 1,52 (aBryct) pasa.

OcobeHHO MHOrO aTMocdepHbIX 0cagkoB Bbinarno B nepsoi Aekage asrycta (131% no oTHowe-
HWO K HOpME).

Arpoxmmmyeckine aHanuabl NOYB BbINOMHEHBI HA kadeape «ArpoxuMns n noyBoBeaeHne» KasaH-
ckoro [AY u B ®BY3 «LleHTp rvrneHsl u anugemmonorin B Pecnybnuke TatapctaH (TatapcTaH)» obuye-
npuHaTbiMM MeTogamu: rymyc no FOCT 26213-91 «[Mouskl. MeToabl onpeaeneHnst OpraHM4eckoro BeLle-
cTBa», 0bMeHHast kucnotHoctb no MOCT 26484-85 «[Moysbl. MeToa onpeaeneHnst 0OMEHHOM KUCMOTHO-
CTW», NoABWKHbIE hopMbl dhocchopa u kanus no FTOCT 26207-91 «[Moysbl. OnpegeneHne NOABWKHbIX CO-
eanHeHun chocdopa v kanus no metogy Kupcavosa B mogudmkaumm LIMHAO». Ctatuctuyeckas obpa-
foTka pesynbTaToB 3KCMEPUMEHTANbHLIX AaHHbIX MPOBEAEHa METOLOM AMCMEPCUMOHHOTO aHammaa [4] ¢
ucnonb3oBaHem nporpamm ans Microsoft Excel 97. KoppensiuoHHO-perpeccoHHbIn aHanua BbINOSTHEH C
nomoLbto nporpammel Statistica 5.5A.

Pe3ynbmamsbi uccnedogaruil. 3aBNCYMOCTb YPOXANHOCTW MACMOCEMSH SPOBOro panca oT faB-
HOCTU HE(TAHOMO 3arpsi3HEHNs CEepoN NIECHOW NOYBbI MPW Pa3NYHbIX YPOBHSX UCXOBHOTO OOHOKPATHOMO
3arpsi3HeHms nokasaHa Ha pucyHke 1.

Habntoganacb TeCHast MONOXMTENbHASA KOPPENALMOHHAs CBA3b YPOXaANHOCTU MAcnoceMsH spo-
BOrO panca C 3arpsisHeHeM NoYBbl HEPTHIO HE3ABMCMMO OT YPOBHS CTAPOro HE(HTSHOMO 3arps3HEHUSI Ce-
POV NECHON NOYBbI.

KoadpdomumeHTbl aetepmuHaumm (R2) B 3aBUCMMOCTM OT 403 HedhTn, konebanuck B npeaenax ot
0,763 po 0,940. Haubonblias TecHoTa CBA3W Obina OBHapyxeHa Ha CWUMbHO 3arpsi3HEHHOW MoYBe
(40 n/m2).

JTMHWM TpeHaa YETKO NoKasblBasiv NOCTENEHHOE CHIMKEHUM (DUTOTOKCUYHOCTU HedhTesarpsi3HEHHOM
CepoM NIeCHON NMOYBbI MO Mepe CTapeHUs 3arpsi3HEHUS MPU BCEX YPOBHSAX MCXOAHON [03bl HedhTn. OcobeH-
HO CTabunbHOe NpUBIIKEHNE YPOXKANHOCTM K KOHTPONBHOMY YPOBHIO 3a YeTbipe poTauun ceBoobopoTa
Habno4anoch Ha CunbHO3arpsi3HeHHoON noyse (40 N/M2): ecnn B NEPBOIA POTaLMM YPOXXANHOCTL Macrnoce-
MSIH Npubnuannack K Hynw, To B NOCNeAYLWMX pOTaLMsaX OHa COCTaBuUra COOTBETCTBEHHO 25, 41 n 47%
OT KOHTPOSIBHOTO YPOBHSI.

MpencTaBneHHble JaHHbIE CBUAETENbCTBYIOT M O HANUYMM TECHOM OTPULATENbHOM KOPPENSLIMOH-
HOWN CBSI31 YPOXXaNHOCTM SPOBOTO panca C ypOBHEM OHOKPATHOTO HEhTAHOrO 3arpsisHeHust. Tak, B NepBoi
poTauum ceBoobopoTa (AaBHOCTb 3arps3HeHNs 3 rofa), ecnm ypoxanHoCTb panca Ha cnabo3sarpsisHeHHOM
noyse (10 n/m2) coctaBuna 32% OT KOHTPOSLHOMO YPOBHSI, TO HA CPEAHEe- U CUNbHO3ArPS3HEHHbBIX MOY-
BaX — COOTBETCTBEHHO, 22 11 2%.

AHanornyHas, Ho ewwé bonee 3ameTHasi, OTBETHAs peakums pacTeHuUIn SpOBOro panca Ha YPoBHM
HedbTsHOrO 3arpsi3HeHns Habmoganack Ha ABa nocnenytoLmx ypoBHs 3arpsaHenns (20 n 40 n/m2). Takum
0bpa3om, ypoxanHOCTb SPOBOMO panca OAHOBPEMEHHO 0bycnaBnmBanach Kak UCXOAHbIM 3arpsi3HEHUEM,
TaK M CTapbIM HE(HTSHBLIM 3arpsisHEHNEM CEPOI NECHON MOYBHI.
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Ha pucyHke 2 nokasaHa 3aBMCUMOCTb ypOXanHocTH aposoro panca 2019 r. oT ypoBHS HeTSHOMO
3arpsi3HeHUs Cepoil NecHo NoYBbI, NpeaHamMepeHHo 3arpsisHeHHon B 2004 r.
Ha guarpammax HarnsigHo nokasaHo Hanuune TeCHOM OTpULATENbHOM KOPPensLmy Mexay Ao3amu
HedbTV 1 ypoxaiHocTbio MacnocemsiH (R2=0,987) n conombl (R2=0,954) apoBoro panca aaxe no ucreve-
HWK 15 NET C MOMEHTA 3arpsi3HEHNS.
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Puc. 2. KoppensuuoHHas cBs3b ypoxanHocTu sposoro parnca (2019.)
W1 YPOBHS HE(PTAHOIO 3arpsi3HEHNS CEPOiA NECHON NOYBLI

PesynbTtaTthl UCMbITaHNS 3P HEKTUBHOCTM arpoO3KOMOrMYeCKkX nNpUeMOB pPekyrnbTBaLmn Hedresa-
[PSA3HEHHOW CEpOIA NECHOM MOYBLI B YCIOBWAX CTALMOHAPHOrO MOMEBOrO OMbiTa MO MaTepuanam yverta
YPOXaNHOCTX MacroceMeH SpoBOro parca npusegeHbl B Tabnuuax 1 1 2.

B nepsoit potauun ceBoobopoTta (AaBHOCTb 3arps3HeHUst 3 roga) OT HeMTAHOro 3arpsisHeHUs
YPOXaMHOCTb MacnoCceMsH CHU3WUMack N0 CPAaBHEHMIO C KOHTPONeM B 4,5 pasa. [MoBbILLEHNE YPOXaANHOCTM
MacrioceMsiH panca OT M3BECTKOBAHWS HedhTe3arps3HEHHOM NOYBbI OKa3anoch CTaTUCTUYECKW He Cylle-
CTBEHHbIM. [MpubaBka ypoxas OT BHECEHMS MOMHOr0 MUHepasnbHOro yaobpeHus coctasuna 33 r/m2, 4to B
2,86 pasa MeHblue NpubaBkK OT pbIXMeHMs noyBbl. MMHUManbHas CTaTUCTUYeCKN Aokasyemas npubaska
ypoxas macnocemsH spooro panca (19 r/m2) Geina nomnyyeHa OT WHOKYNsSUMM NouBbl GuonpenapaTom
Bankan OM-1.

Tabnuua 1
BnusHue npremoB pekynbTMBaLMK HedhTe3arpsisHEHHOW CEpOit NECHOM NOYBbI HA YPOXXaNHOCTb
MacnocemsH SpoBOro parnca B 3aBUCKMOCTW OT BPEMEHHOTO (hakTopa (poTauuii ceBoobopoTa)

1 poTaums 2 potauus 3 poTaums 4 potauus

BapuanTs onsira (2007 1.) (2011 1.) (2015T.) (20191.)
153* 164 137 126
1. HesarpsiaHeHHas no4Ba (KOHTPOnb) 100 100 100 100
2. HepresarpsisHeHHas noysa (H3M) % % % %
3. H3IT + pbixnexue % % % %
4. H3I + nsBecTkoBaHue + pbixneHue % % % 18L23
5. H3IM + nssectkoBaHue + poixnenue + NPK % % % %
6. H3IM + n3BecTkoBaHWe + pbIXNEeHUe + MHOKYNALWS 115 123 134 17
Buonpenapartom Baikan SM-1 75 75 98 93
HCPos (r/m2) 10 11 13 12

MpumeyaHue: * — B yMcnuUTENeE YPOXANHOCTb MAcrOCEMsH SIPOBOrO panca B /M2, B 3HaMeHaTene — B MPOLEHTax
K YPOBHIO KOHTPONS.

Bo BTOpOI poTauum ceBoobopoTa YpoXamHOCTb MacnoCeMsiH Ha HepekynbTUBMPYEeMON 3arpss-
HEHHOI NoYBE COCTaBWNa, MO OTHOLLEHMIO K KOHTPOI0, 48%, 4To Bonee yYem B ABa pasa Bbille NokasaTtens
B NepBon potauum cesoobopota (22%). Mpubaska ypoxas OT pbIXneHUs HedhTesarpsisHEHHO MOYBbI OKa-
3anacb MeHblUe HaUMEHbLUEeN CyLLEeCTBEHHON pa3HuLbl. JILb COYeTaHWe PbIXEHNS C U3BECTKOBAHUEM
obecneunno nonyyeHne JOCToBEPHOI Npubasku ypoxas. B 10 xe Bpems, cenektueHas npubaska ypoxas
TOMbKO OT M3BECTKOBaHUS Bbina HecylwecTBeHHoW. MakcumanbHas npubaska ypoxas (72 r/m2) 6eina no-
fydeHa OT BHECEHWS MOMHOTO MMHepanbHoro yaobpenus. [pubaBka ypoxas MacnocemsH parnca
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OT MHOKynsuuK Buonpenapatom baitkan OM-1 coctasuna 28 r/m2, 4to B 2,57 pasa MeHblue npubasku OT
NOMHOr0 MUHEPanbHOMO YA06PEHMS.

B TpeTben poTaumm ceBoobopoTa pbixneHne HedpTearps3HEHHON NOYBLI, Kak CENEKTUBHOE, TaK U1
B COYETAHWW C M3BECTKOBAHMEM, HE [ano CTaTUCTMYECKN JOCTOBEPHON NpubaBKkM ypoxask MacroceMsH.
Kak n B npegblaywien potayun ceBoobopoTa, MakcumanbHas npubaska ypoxas macrocemsH (83 r/m2)
Bblna nonyyeHa OT BHECEHUS MUHeparnbHbIX yaobpeHuit. Mcnonb3oBaHne Ha hOHe PhIXIEHUS U U3BECTKO-
BaHus 6uonpenapara baikan OM-1 obecneunno nonyyenne 31 r/m2 npubaBku ypoxxas MacnocemsH, YTo B
2,68 pasa MeHbLUe NpubaBKkM OT BHECEHMS NOMHOMO MUHEPANBHOTO YA0OPEHMS.

B uvetBepTOit poTaumuu ceBoobopoTa npubaska ypoxas MacnoceMsiH panca OT PbIXNEHUS NoYBbI
BHOBb CTana CTaTUCTUYECKM 3HAYMMON, OAHAKO npubaBka ypoxas OT M3BECTKOBaHUS OKasanacb MeHbLUE
HaWMeHbLLEN CyLeCcTBEHHON pasHoCTU. Hanbonblias npubaska ypoxas (76 r/m2), kak n B npegblayLuymx
ABYX poTaumsix ceBoobopoTa, Obina nomnyyeHa OT BHECEHWS NOMHOTO MUHepanbHoro yaobpexus. Mpubas-
ka ypoxasi MacnoceMsiH OT MHOKYNsLMW HedpTesarpssHeHHOM nousbl 6uonpenapatom baitkan OM-1 co-
crasuna 14 r/m2, uto B 5,43 pasa MeHbLUe NpubaBku, NONYYEHHON OT BHECEHUSI MUHEPASbHbIX YA0DPEHHIA.

VcnbiTaHHble NpueMbl pekynbTMBaLMKN HedpTe3arpsisHEHHON CEpoM NECHON NOYBbI NPUMEPHO OaM-
HaKOBO [ECTBOBANM Kak Ha YpOXanHOCTb MacfoCEMSH, Tak U Ha YPOXanHOCTb CONOMbI SPOBOrO parca.
YpOXanHOCTb COMOMbI IPOBOTO parca fo BapuaHTam onbiTa, NpuBeLeHHas B Tabnnue 2, CBULETENbCTBY-
eT 06 3TOM.

Tabnuua 2
BnusHue npremoB pekynbTMBaLMK HedhTe3arpsis3HEHHON CEpOit NECHOM NOYBbI HA YPOXXaNHOCTb
COJOMbI SIPOBOrO panca B 3aB1CUMOCTI OT BPEMEHHOTO hakTopa (poTauui cesoobopora)

1 poTaums 2 potauus 3 potaums 4 potaums

BapuakTy! OflbiTa (2007 1.) (2011.) (2015r.) (20191.)
1. HesarpssHeHHas noyBa (KOHTPOb) 188° 207 91 297
- Hesarp P 100 100 100 100
62 147 142 244
2. HedpresarpsisHeHHas noysa (H3M) 33 71 74 82
7 156 153 252
3. H3I + pbixnexue 62 75 80 85
121 156 156 252
4. H3I + n3BecTkoBaHNe + pbixneHue 64 75 82 85
164 225 275 431
5. H3[M + nssectkoBaHue + pbixneHue + NPK 87 109 144 147
6. H3M + nssecTtkoBaHe + pbIXneHue + HOKyNALWS 138 182 195 294
Buonpenapatom baikan OM-1 73 88 102 99
HCPos (r/m?) 11 13 16 20

MpuMeyaHue: * — B yMcnuUTENeE YPOXANHOCTb MAcrOCEMsH SIPOBOrO panca B /M2, B 3HaMeHaTene — B MPOLEHTax
K YPOBHIO KOHTPONSI.

B nepsoit potaumm ceBoobopoTa Haubonee AEMCTBEHHBIM NPUEMOM PEKYMbTUBALMM NPOSBUIOCH
PbIX/IEHWEe NOYBbI, B MOCMEAYOWMX poTaumsax Hanbonblume npubaski conombl Bbinn NOMyYeHbl OT BHECE-
HWS MOSHOTrO MMHEpanbHOro yaobpexus. /3sectkoBaHue, NpoBeaeHHOE Ha POHE PbIXNEHMS, B TEYeHNe
BCEro nepuoga HabnogeHus CTaTUCTUYeCKN OOCTOBEPHOM npubaBkn ypoxas conombl He aano. Comno-
CcTaBneHue NpubaBoK ypoxas CONOMbI SPOBOro parnca 0T MUHepasnbHbIX yaobpeHun n Guonpenapata no-
Ka3blBaeT, YTO NpubaBku OT MUHepanbHbIX yoobpeHun B 2,5-4,4 pasa npeBbiwany Takosble 0T Guonpena-
pata baikan OM-1, npuyem no Mepe pocTa AaBHOCTY 3arpsi3HEHNS JaHHOe Pa3nnymne yCUnmunoch.

3aknryeHue. OOHOKpaTHOE 3arpsi3HEHKWe Cepol necHom nousbl HedhTbio U3 pacyeta 10, 20
1 40 n/M2 NPUBOAMIIO K CHUKEHWIO YPOXas MacroceMsH U CONMOMbI SPOBOTO parca B TeyeHue Bcex 15 net
HabnogeHus. YCTaHOBEHa TeCHas MONOXMTENbHAs KOPPEnALMOHHas CBA3b YPOXaMHOCTM SPOBOro parnca
W AABHOCTW 3arpsisHEHMs HeOTbHO CEepolt NecHor noysbl. KoadpduumeHTsl aeTepmuHaumm (R?) B 3aBucu-
MOCTK OT 03 HedbTi konebanmuco B npeaenax ot 0,763 go 0,940. 3HaumMmoCTb OTAENBHBIX NPUEMOB pe-
KynbTuBaLMM HeTe3arps3HEHHON MOYBbI MEHANACh BO BPEMEHMW: €CIK B NEPBOM poTaumumn (4aBHOCTb 3a-
rpsisHeHus 3 roga) Hanbornee AeMCTBEHHbIM MPUEMOM PekyrbTUBaLMM Bbino pbiIXieHne, TO B JanbHENLIEM
rnaBHbIM PaKTOPOM MOBbILIEHUS YPOXANHOCTM SPOBOrO panca CTarno BHECEHUEe MOMHOM0 MUHeparnbHOro
yaobpexus. V3BecTkoBaHue, NPOBEAEHHOE Ha (POHE PhIXIIEHUS, B TEYEHUE BCErO nepuoga HabnoaeHus
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CTaTUCTMYECKM JOCTOBEPHOM Npubasku ypoxas ApoBoro panca He gano. MNpubasku ypoxas 0T MUHepasb-
HbIX yaobpeHuit B 2,5-4,4 pa3a npeBsblllanu TakoBble 0T 6uonpenapata barkan OM-1, npuyem no mepe
poCTa aBHOCTU 3arpsi3HEHNS JAHHOE Pasnnyme yCunmnocs.
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mpydepos 02paHuYeH 8naxHoCmbio obpabambisaemozo cbipbs (15...30 %). BbicokosnaxHoe Cbipbe NiIoX0 20MO-
2eHu3Upyemcs u He obecnequgaem AocmamoyHO pa3sumyr NopucCmyr cmpykmypy obpabambigaembix UHepPeOU-
eHmos Ha 8bIxode u3 hunbepbl akcmpydepa. [pednoxeHa nepcnekmugHas KOHCMPYKMUBHO-MEXHOM02UYecKas
cxema akcmpydepa An1s nepepabomku enaxHol NOMemHoU Macchl, NO38ONsOWAs NymeM CMeWwUsaHus ee ¢ pas-
JIUYHBIMU HanonHUMenamu u nodcywusaHus OaHHOU CMeCcu npou3secmu dKCMPY3uto ¢ nosydeHuem yoobpeHus
mpebyemozo kayecmsa. OCHOBHas uenb uccedosaHusi COCMoUm 8 CHUXEHUU codepxaHusi Xudkocmu 6 cmecu
8bICOKOBMaXHbIX 0mx0008 nmuyesodcmea ¢ HanoHumensaMu 00 ypoeHs, obecneyugarwe2o nomyyeHue Kave-
CMBEHHO20 OpeaHu4ecko2o ydobpeHus 6 sude akcmpydama. B kayecmee HanonHumenel 8bibpaHbl KOMNOHEHMbI
nodcmunku unu pacmumenbHele omxodbl. [Jns obecnedeHus aghghekmusHo20 paboqezo npouecca akcmpydepa 8
yacmu e20 3Hepeaocbepezarowjeli cocmasnawell 8naxHOCMb pacmumensHo20 HanonHumens 00mxHa cocmas-
namb 5...15 %. [docmuxeHue Heobxo0umo20 pa3mepa 4acmuy HanorHumens, obecneyusarouwe2o fy4duee
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g1a2onoaoweHue, ocywecmensemcs nymem npedsapumenibHo20 UMENbYEHUS NPUMEHSIEMO20 Cbipbs. Paspa-
6omka peyenmypbi ydobpeHusi 0nsa aHepaocbepezarowieli mexHoI02uU 3aKmodanacs 8 nodbope payloHaIbHo20
COOMHOWEHUSI CMeWwUusaeMbIX KOMNOHEHMO8. B pe3ynbmame OUEHKU enaXHOCMU KOMNOHEHmMOo8 cMecu cdenaH
8b18600 0 mom, Yymo nmuyuti nomém ¢ nodcmunkol (M) HaumeHee enaxHbil u Moxem obpabameigambCs C NOMO-
Wbk npednazaemozo akempydepa 6e3 dobaeneHusi HanonHUMerns, nomem nmuyut om mMosoOHsika (IMM) u nomem
nmuy4ul om e3pocnol nmuybi (MB) nodnexum aKkcmpy3uu npu ycrosuu CMeWUBaHuUsi ¢ pacmumesbHbIMU Hanos-
Humenamu 8 coomHoweHuu 1:1 u 1:2 coomeemcmeeHHo.

MANURE EXTRUSION FROM HIGH-MOISTURE POULTRY WASTE
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The purpose of the research is the reduction of high-moisture poultry waste to a condition effective for high-quality
manure extrusion. The idea of extrusion technology use for poultry waste is considered. Bird dropping is effective raw
material to be used as organic fertilizer, containing elements necessary for plant nutrition. Before entering the soil,
the waste requires processing. The working ability of a single-screw extruder is limited by moisture of the processed
raw materials (15...30%). High-moisture poultry waste is poorly homogenized and does not provide an effective po-
rous structure of processed components at the exit from the extruder die. An effective design and technological
scheme of an extruder for wet poultry waste processing is proposed, involving mixing it with various fillers and drying
it for extrusion to obtain a manure of the required quality. The main goal of the study is the limitation of liquid content
in high-moisture poultry waste with fillers to a condition that ensures the production of effective organic manure. The
litter components or plant waste are selected as bulkier material. To ensure an effective work of the extruder in terms
of its energy saving ability, the moisture content of the vegetative bulkier material should amount to 5...15%. Pre-
grinding of bulkier material is to be provided for achieving the required particle size of the filler resulting in better
moisture absorption. The development of the manure composition for energy saving technology was based on the
selection of a effective ratio of the components to be mixed. As a result of the evaluation of the moisture content in
mixture components, it was concluded that the bird dropping with litter is the least wet and can be processed using
the proposed extruder without adding filler; bird dropping of young and adult birds are subject to extrusion, provided
that they are mixed with vegetative bulkier material in the ratio of 1:1 and 1:2, respectively.

Pa3BuTIe cenbCckoro xo3sincTea B Poccum 0Tpasunoch Ha NTULEBOACTBE Kak YBEMMYEHUEM YMCna
(hepMepcKmx Xo3aincTe, obecneynBatoLLmx NYHbIE NOTPEOHOCTU XO3AMCTBYHOLWMX CYOBEKTOB, Tak U opra-
HW3aumen KpynHbix nTuyedabpuk. Mpu 9TOM CoBpeMeHHas 0Tpachb NTULEBOACTBA XapakTepuyeTcs Bbl-
COKOW KOHLEHTpaLen MorofioBbst U 3HaYMTENbHBIMU 06bEMamMu OTXOZ0B MPOW3BOACTBA (MTUYNIA NOMET,
0TX0Abl MHKy6aLmmn 1 y6os NTULpl, NaBLwas ntuua v ap.).

AHanuaupys NpoLEHTHOE COOTHOLIEHWE Pa3fYHbIX BULOB OTXOAO0B OT COAEepKaHUs NTULbI 3a rof
Ha npuMepe O0AHOro hepMepcKoro xo3sancTea no pasegeHnio kyp Ha 100-150 ronos, MoxHO ybeauThes,
4TO Haunbonee BbICOKW YaenbHbIN BeC — 98,45% npuHagnexut nomeTty. [ipyrue oTxogbl pacnpesensorcs
cnegyrowwmm obpasom: otxoabl UHKybauum — 0,64%, naswas ntuua — 0,1%, otxogbl y6os ntuubl — 0,71%,
oTxoabl nepa u nyxa — 0,1%. Cnegyet OTMETUTb, YTO NPOLEHTHOE COOTHOLUEHME OTXOAOB HAxXoauTcs B
NPSIMOIA 3aBUCMMOCTM OT NOTOSIOBbS.

MoMET OensT Ha ABa TUMa — CBEXWUiA U nepenpeBLnit. CBEXMiA NOMET 3aHUMaeT npumepHo 73%
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OT 00LLero KonnyecTsa.

defeparnbHbIM KnaccuukaLmMoHHbIM kaTanorom otxogos Poccuun (PKKO) ceexunt nTuuuii nomet
(KypWHbIWA, YTUHBINA, TYCUHBIA 1 Np.) OTHECeH K III knaccy onacHocTH. 3a pa3MeLLeHNe 1 XpaHEHUE TaknX OT-
XOZOB Ha OCHOBaHWW MOCTaHOBMeHUs npasuTensctea Poccuiickon ®epepauun ¢ 1 aHBaps 2017 roga
CENbCKOXO3ANCTBEHHbIE NPOM3BOANTENM LOSKHBI NNATUTL. B TO Xe Bpems nepenpesLUnMid MOMET OTHOCKT-
cs k IV knaccy onacHOCTH M ero XpaHeHue He TpebyeT JONONHUTENbHbIX NNaTexen.

OCHOBbIBasACb Ha BbILLECKA3aHHOM, MOXHO CLeNaThb BbIBOZ, YTO B HACTOSILLEE BPEMS CYLLECTBYeT
npobnema nepepaboTku ceexero nTuybero nométa [1]. bonbwure 06bEMBI Bblgensemoro nomérta oby-
CMaBnMBaOTCA €ro BbICOKOWM BRaxXHOCTbIO (40 85%). OcTanbHble OTXOAbl MPOM3BOACTBA OTHOCATCA
k IV (nepenpeBLumMit MOMET, 0TX0AbI NepbeB 1 nyxa) 1 V (0TxoAb! uHKyBaLmm 1 y6os NTuLbI) knaccam onac-
HOCTW, KOTOpblE He OBpeMeHeHbl NnaTexamn 3a pasmellenne. VX xpaHeHue v yTunusaums He Tpebytot
Takux 06bEMOB CKNAACKNX NOMELLEHNA 1 CNIOXHOCTEN C nepepaboTKoi, Kak CBEXEro NOMETa.

MT1umin NOMET COAEPXMT HEOOXOANMbIE A NMUTAHUSA PACTEHMUIA ANEMEHTbI. XMMUYECKUIA COCTaB
[enaeT ero LeHHbIM OpraH4eckUM CbIpbEM 15 UCMONb30BaHUS B Ka4eCTBE OPraHMYeckoro yaobpeHus.
Mepen BHeCeHMeM B nouBy NOMET TpebyeT nepepaboTku. Hanbonee nepcnekTnBHbIM CnocoboM B HAcTo-
silee Bpems sBnsieTca nepepaboTka 0TXOA0B NTULEBOACTBA C NOMOLLbIO SKCTPY3uK [2, 3]. BaxHbiMu no-
KasaTensmu, KOTopble OKasblBalOT BMUSIHME Ha paboTOCMOCOBHOCTL AKCTPYAepa, SBNAKTCA BNAXHOCTb U
KOHCUCTeHUMs noméTta [4]. BonbLUMHCTBO MOAenei OAHOLUHEKOBbIX SKCTPYAEPOB OrpaHUYeHbl B BO3MOX-
HOCTSIX nepepaboTku BnaxHoCTbio obpabaTtbiBaemoro cbipbst 15...30% [5, 6, 7]. HecootBeTcTBYytOWas
[aHHOMY AnanasoHy BMaXHOCTb NEPBOHAYaNbHOrO Cbipbsi He 0becneynBaeT U3MEHEHUE ero xapakTepu-
CTUK 1 CBOWCTB [8]. BbICOKOBNAXHOE CbIpbe NNOXO FOMOrEHU3NPYETCs U NPOUCXOANT HEQOCTATOYHOE 06-
pa3oBaH1e NOpUCTON CTPYKTYPbI Ha BbIXOAe M3 unbepsl akeTpyaepa [9].

OcHoBHOW 3afaveil MPOBOANMBIX B HACTOsILLEe BpeMs UCCrefoBaHWUiA SBnseTcs paspaboTka Tex-
HONMOTMM 3HEpProdadHeKTMBHON nepepaboTki OTXOA0B NTULEBOACTBA METOAOM TEPMOBAKYYMHOM JKCTPY-
3un. W3ydeHne BNUSHWUS TEPMOBaKYYMHOW SKCTPy3uu npu nepepaboTke OTX040B NTULEBOACTBA NO3BOMMUT
nccnefoBaTth CTeNeHb BO3AENCTBUSA Ha npoLecc 06e3B0XKMBaHNS 0TX040B 6e3 NPUMEHEHMS BbICOKOW TEM-
nepatypbl. [N noBblEHUS SHEPTO3((EKTUBHOCTI TEXHONOTMM NepepaboTkm OTXOLOB NMPeacTouT pe-
WKTb 3afa4y COBEpPLLUEHCTBOBAHWS KOHCTPYKTUBHO-TEXHOIOMMYECKON CXEMbI arperaTa, pa3paboTaHHOro Ha
OCHOBE TEPMOBaKyyMHOro aKcTpyaepa. Cxema Takoro arperata, npefHasHa4eHHoro ans nepepaboTku oT-
X0[0B NTULIEBOACTBA C NOBbILIEHHBIM COLEPXaHWEM Bnaru, n3obpaxeHa Ha pucyHke 1.

G s e
\ )

SV VIVV VYV VY VYUYV 'b-

Puc. 1. KOHCTpYKTUBHO-TEXHOMOMMYECKas cxema arperara:
1 — BO3OyLUHas kamepa 3KCTpyaepa; 2 — BakyyMm-0anmnoH; 3 — BakyyM-perynsrop; 4 — BakyyMHbIi Hacoc;
5 — wnto30Boi 3aTBOP; 6 — SKCTPYAEP; 7 — 3arpy304HbIN ByHKep; 8 — ceTyaTblit KOHBEEP; 9 — CMECb MOMETA C HAMOMHUTENEM;
10 - perynupyemblid TOH; 11 — BeHTUNATOP; 12 — BO3AYLUHBIN KNanaH
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Arperat BkntouaeT akeTpyaep 6 ¢ 3arpy304HbiM ByHKepoM 7, BO3AYLLUHYIO Kamepy 1, OCHALLEHHYH
LLJTO30BbIM 3aTBOPOM & M BaKyyMHOW CUCTEMOM, a Takke BeHTunaTop 11, TOH 10 u ceTyatbin koHBemep 8.

OcobeHHoCTbI0 paboyero npouecca 4aHHOro arperara MOXHO CYMTaTh MOME3HOE UCMOSb30BaHNe
obpasyioLierocs B pesynbTate AEKOMNPECCMOHHOMO B3pbIBa rOPSYEro napa, KOTOPbIN C NOMOLLBI) BEHTH-
natopa 11 nepemelLaeTcs B 30Hy ceTyaToro KoHeenepa 8. B criyyae 06paboTku Chipbsi C NOBbILLEHHO
BnaxHocTblo (6onee 30%) BkNOYAKOTCA OAWH, ABa UM TpW BO3ayLHbIX TOHa. Takas cxema ycTaHOBKM
TOHoB N03BONSET JONOMHUTENBHO HarpeBaTh yAansieMbl U3 BO3AYLWHOM KamMepbl ropsuuin BOASHON nap,
OLHOBPEMEHHO CHUXasi ero BrarocogepxaHue.

B Tom cnyyae, ecnv 06paboTke nogsepraloT NOMET UK HaBO3 C BRAXHOCTbIO 15...20%, OHW MoryT
[ONONHATENBHO YBRAXKHATHCA 3a CYET BNAXHOMO ropsivero BOASHOTO napa, NOCTYNatoLEero U3 BO3ayLUHOM
Kamepbl 9KCTpyAepa npu OTKIMIOYEeHHbIX TIHax.

Mpn 3TOM KpOME YBENMYEHUS 3HEProdadEEKTUBHOCTM MpoLecca TEePMOBAKYYMHOM 3KCTPY3uu
(B CpaBHEHUM C NPUMEHSIEMOMN [0 3TOTO «KNACCUYECKOM» IKCTpy3uen) ByaeT pelleHa npobnema nepepa-
BOTKM CbIpbsi C NOBBILIEHHON BIAXHOCTLI0. MacliTabupyeMocTb TexHomnorum nepepaboTki 0TX040B Mo3-
BOMUT NPUMEHUTL €€ AN15 PeLLeHUs CXOAHbIX 3a4ay He TOMbKO Ha NTULEBOAYECKMX KOMMIEKCaX, HO U Ha
OPYrX XMBOTHOBOZYECKMX NpeanpusTusax. KoMmnnekcHbIn noaxoq no nepepaboTke oTxo4oB obecneymt
ObicTpoe nepeocHalleHne obopyaoBaHus Ha Tpebyemblid TUN BbIXo4a NPoAyKTa — yaobpeHne mnm Kopm
LS KNBOTHBIX.

Lenb uccnedogaHull — CHKEHNE BTAXHOCTM CMECH BbICOKOBMaXHbIX OTXOLOB NTULIEBOACTBA A0
YPOBHSI, AOCTATOYHOTO A/151 KAYECTBEHHOMO KCTPYAMPOBaHMS B yaobpeHve.

3adaya uccnedoeaHutl — paspaboTaTb paLMOHaNbHYK MO BNAXHOCTK CMECh OTXOAOB NTULLEBOA-
CTBA C PaCTUTENbHBIMU HANOSTHUTENSMN.

Mamepuanbi u memodbi uccnedosaHull. [ins nepepaboTk/ OTXOAOB W NOMYYEHNS OpraHuYe-
ckoro yaobpeHus nepepabatbiBaeMoe Chbipb€ M3MeNbYaT C MOMOLLBIO APobUkK 4O pa3MepoB YacTuL, He
Bonee 10 mm ¢ nocneaytoen obpaboTkoit B akcTpyaepe, 06opyaoBaHHOM BO3AYLIHOW KaMEPOM C MHEB-
MOOTCOCOM napa.

B kayecTBe 0TXx040B NTULEBOACTBA Oblnn B3TbI NPoObI TPEX BUAOB NTUYLErO NOMETa: NOMET NTH-
yui ¢ noactunkon (MM); nomeTt nTami ot monoAaHsika (MM); nomeT nTuunia ot B3pocnon ntuubl (MB).

[Ins u13MepeHns Ha4anbHON BMAXXHOCTV NOMETA W pacTUTENbHbIX HANOMHUTENEN ObINo MCMNOMb30-
BaHO cnefgywlee obopyaoBaHue: Braromep TepMOrpaBUMETPUYECKUM  WH(pakpacHbln  MA-45 C
«Sartoriusy, Becbl nabopaTopHble 4 knacca TouHocTM MACCA BK-300.1.

B kayecTBe HanonHuTenen Ang cosgaHus cMeck Gbinn UCNONb30BaHbI: CONOMA, 3ePHOBLIE OTXO-
[bl, ONUIKN XBOMHbIE, ONUIKA NUCTBEHHbIE, ONaBLUas NCTBa, MakynaTtypa.

C KaxabiM M3 BMAOB NMOMETA W pacTUTENbHLIMI HAMOMHUTENSAMM BblNO NPOBELEHO TPU aHanu3a
npu Temnepatype 60, 70 n 90°C. Obpasey maccon ot 1,5 0o 2,5 r nomeLany B anOMUMHUEBYKD EMKOCTb
ans otbopa npob v npy 3agaHHON TeMnepaType BbiCyLLIMBaNM 40 OTKMOYEHNS npubopa.

[Ins yTO4HEHUs peLenTypbl cO34aBaeMoro yaobpeHus, ¢ Lienbio JOCTUXEHUS BNaXXHOCTU nepepa-
BaTbiBaemoit cmecn 27...32%, KONMYECTBO WUCMOMb3YEMOro pacTUTENBHOTO HaMOMHUTENS pacCYUTbLIBaANM

no chopmyre:
fptin
m, = (— - 1) m,, 1
n =" p (1)
roe my — Macca pacTUTeNbHOTO HaNOSTHUTENS, KT;

fp— BNaXHOCTb NoméTa, %,

fn — BNAXHOCTb Hanonnutens, %;

fsm — BNaxHoCTb nepepabaTbiBaemoin cmecu, %;
My, — Macca nometa, Kr.

Pesynbmamsi uccnedogaHull. \3MepeHns BNaxHOCTM BCeX BWAOB NMOMETa nokasanu, Yto nTu-
umin ¢ nogetunkon nomet (M) okasancs HaumeHee BRaXHbIM. PesynbTaTbl NPOBEAEHHbIX aHann3oB
npeacrasseHbl B Tabnuue 1.

BnaxHocTb nomerta NTUYLErO C MOACTMIKOW 3aBUCWUT OT Marepuarna, U3 KoToporo COCTOWUT noA-
cTunka. Ecnv 3a ocHoBY B3siTa U3MENbYEHHAs CONOMa, OMUITKW UMK 3epHOBbIE OTXOAbI, TO Bnara 06bI4HO
coctasnsiet 23...31%, npu ncnonb3osaHum Topda — 35...48%. MogCcTMNOYHBIA NOMET NPEBOCXOANT MOMET
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[IBYX APYTVX TPYMM MO COAEPXaHN0 MacCoBOM A0NM OPraHMYECKOro BeLLeCTBa, a Takke asoTa, docdopa u
Kanus 13-3a pacTUTENbHbIX KOMMOHEHTOB, BXOAALLMX B COCTaB HANOMHUTENEN.

Tabnuua 1
MaccoBast [0n4A Bark B pasyindHblX Buaax nTn4bero nomeTa
0,
Bua nomérta GOOCB TIaKHOCTH np;loztémnepaType, /50°C CpeaHsis BnaxHOCTb, %
MomeT nTuumia ¢ nogeTunkoi (M) 28,1 28,4 28,3 28,3
MomeT nTuumin ot MonogHska (MM) 479 481 48,7 48,2
IMomeT nTuumii ot B3pocnon ntuubl (MB) 64,8 65,2 65,2 65,1

B kayecTBe pacTuTenbHbIX HAaNONHUTENeR Ans paspabaTbiBaeMoi CMECH B3SITbI Kak KOMMOHEHTHI,
NCMOSb30BaHHbIE B KAYECTBE NOACTUNKK (CONOMa, OMUITKW, 3ePHOBbIE OTXObI), TaK U Pa3nuyHbIe OTXOAb
(onaBLwas nucTea, Makynatypa). [ns obecneveHns adpgekTMBHOCTM paboyero npouecca aHeprocbepera-
tOLLIEN TEXHONOrMKM nepepaboTkm OTXOAO0B NTULEBOACTBA BMAXHOCTb PaCTUTENbHOTO HANONHUTENS AOMKHA
coctaBndTh 5...15%. Topd He MCnonb30Banu B Ka4YeCTBE HAMNOMHUTENS, Tak Kak OH cam no cebe aBnseTcs
XOpOLUMM yaoBpeHnem.

Pe3yanaTb| M3MEPEHUA MacCOBOW 40N BMaru B HANOMHUTENSX npeacrasreHbl B TGGJ'IVILLe 2.

Tabnuua 2
MaccoBas [ons Brnarn B pactuTenbHbIX HAMONMHUTENAX
Hanonnutens BriaxrocTs npu Temneparype, % CpenHss BnaxHocTb, %
60°C 70°C 90°C ’
Conoma 7,2 7,3 74 7,3
3epHoBbIe 0TX0Ab! 10,4 10,6 10,5 10,5
Onunkun xBowHble 10,4 10,3 10,5 10,4
Onunkn NMCTBEHHblIE 11,9 11,9 11,9 11,9
OnasLuas nuctea 8,2 8,3 8,3 8,3
Makynatypa 7,2 7,2 74 7,3

[MPOLEHT BNAXHOCTW Kaxaoro 13 B3ATbIX 06pasLoB pacTUTENLHOTO HANOMHUTENS BXOAWUT B HEOD-
XOAMMbIA AnanasoH 5...15%, 4to obecneynt 4OCTAaTOYHOE BMAronornoweHne nNpyu CMELUMBaHUM C MOME-
ToM. [locTixeHne HeobxoaMMoro pasmepa YacTul HanornHuTens, obecneynBaroLlero nydliee Braromno-
rMOLLEHMe, OCYLLECTBNAETCA ero NPeABapUTENbHbIM M3MENBYEHNEM.

PaspaboTka peuentypbl yoobpeHus ana sHeprocOeperaroLen TEXHONOrMM 3akmnioyanacb B nog-
Bope NpaBUMLHOTO COOTHOLIEHUS NEepPeMeLLMBaEMbIX KOMMOHEHTOB. [ BOCTKEHUS HEOBX0AUMOro pe-
synbTata M (ycpeaHeHHas Bnara 48,2%) 6bin CMewaH CO BCEMM PaCTUTENbHLIMU HANOMHATENSAMM B
nponopummn 1:1. C obpasyamu Kaxxgon U3 nonyvmBLLMXCS cMecelt BbIio NPoBEAEHO TpU aHanmsa no onpe-
OENeHno BRaxHoCcTW Ha Bnaromepe npu temnepatypax 60, 70 n 90°C. CpegHue 3HavyeHWs M3MepeHus
MacCOBOW J0MNM Brark B nony4unsLUmMxcst obpasuax NnpeacTaBneHbl Ha PUCYHKE 2.

JoBaska 1:1:
40 4 [ZZ Conoma L] Onunkn nucteenHsie
| E=1 3eprossie otxogel [TIT] Onaswan nuctea ' _
o B4 Onunkm xeoiinbe Makynartypa |
S~ 30 !
o !
S J
£ 20 -
© I
[~
m I \
10 4 \
0 ‘i
MomeT nruuwin o1 Mmonoadsxa | NM) | Momer nTuswiA ot Bapocnoi ntuusl ( MNB)

Puc. 2. MaccoBasi 4ons Brnarvm B CMECW NOMETa C pacTUTENbHbIMW HANOMHUTENAMM NPY COOTHOLLEHN 1:1
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Mo pesynbTaTtam aHanu3oB BUAHO, YTO CHINKEHWE BNaXHOCTKU CMECH BOMOXHO MPW CMELLMBAHUA
MM 1 lB ¢ pacTuTenbHbIMIU HanonHUTENsAMU B COOTHOLWEHNW 1:1. TonyyeHHas BNaxHOCTb CMECH OTXOA0B
pocTaTtoyHa ans 06pabotku B akeTpyaepe. Mpy 3ToM onTuMarnbHas BNaxHOCTb cMeck obecneynt Heobxo-
LUMYI0 BII@XHOCTb U TEKCTYPY FOTOBOrO NPOAYKTA.

PesynbTarbl NpoBeeHHbIX aHanu3oB No onpeaeneHno MaccoBor fonv snarv B cmecu 1B ¢ pac-
TUTENbHBIMU HAMOMHUTENSAMM B COOTHOLLEHWE 1:2 NpeACcTaBneHbl Ha PUCYHKe 3.

NoGaeka 1:2:
40 4 [FZ] Conowa Onunkw xeoinsie  [I]] Onaewasn nucTea
1 3epnoebie orxoas L] Onunku nucteextbie MakynaTypa
L=}
5~ 30 4
P
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Q
g
gz 20+
m
e
m
10
0
rMoMeT NTWHMA 0T Bapocnon nTuusl { MB)

Puc. 3. MaccoBasi gons Bnarv B CMECW NOMET NTUYWIA OT B3POCNON NTULbI
C pacTUTENbHBIMW HANOMHUTENAMM NMPW UX COOTHOLWEHNN 1:2

Mo pesynbTataMm aHanW3oB BWUOHO, YTO CHWKEHWE BMaXHOCTW, Npu CooTHoweHun B n pactu-
TEMNbHOro HanonHuTens 1:1, XoTb W JOCTaTO4HO AN 06paboTkM B 3KCTPYAEpPE, HO He CMOXeT obecneymnTb
HeobXxoaMMyH BMaxHOCTb FOTOBOTO NpoAyKTa Ans ero coxpaHHoctu. CriegoBaTenbHO, 4N 9TOro Buaa
NoMmETa crieflyeT yBENNYMTb KONIMYECTBO PaCTUTENBHOIO HAMOMHUTENS A0 COOTHOLLEHUS 1:2.

3aknro4eHue. OCHOBHbIM OTXOLOM NTULEBOACTBA ABMSETCH NOMET PasnuyHbIX BUAOB, KOTOPbINA
3aHnmaet gonto noytu B 98,5 % ot obLuero konmyecTsa OTXOAO0B NTULEBOACTBA U TpebyeT nnatbl 3a xpa-
HeHre 1 0cobblx ycnoBuin yTunusaumu. Hanbonee nepcnekTBHLIM CMOCOOOM B HACTOSLLEE BPEMS SBIIS-
eTcs nepepabotka OTXOAOB NTULEBOACTBA C MOMOLLBIO SKCTPY3nU. BaxHbIMKU nokasaTensmu, Kotopble
OKa3bIBatOT BIUSHWE HA paboTOCNOCOBHOCTL TEPMOBAKYYMHOIO 3KCTPyAepa, ABNSOTCS BNAXHOCTb U KOH-
cucTeHums nométa. CHuXeHue BNaXHOCTU CMeCU BbICOKOBMAXHbIX OTXOLOB MTULEBOACTBA A0 YPOBHS,
[0CTaTO4HOMO ANS Ka4eCTBEHHOTO 3KCTPYAMPOBAHNS Chipbsi B YA0OpEHWe BOIMOXHO NyTEM CMeLLMBaHUS
€ro C pacTUTenbHbIMW HanonHUTENAMIU. B kKayecTBe HanonHUTeNen BblGpaHbl KOMMNOHEHTBLI MOACTUNKA UMK
pacTUTeNbHbIE OTXOb!.

VccnenoBaHue BNNSIHUS pacTUTESNbHBIX HANOMHUTENEN Ha COXPaHHOCTL rOTOBOrO NPOAyKTa Mnoka-
3aro, YTo yMeHbLLEHWe BIaxXHOCTH yaobpenns 4o 15% W MeHblue UCKMoYaeT pasBuTUe NPOLEeCCoB rHue-
HWS 1 pa3noxeHus. [Ing co3aaHus KayecTBeHHbIX yAoOpeHuin U3 0TXOA0B NTULEBOACTBA C fobaBneHuem
pacTUTENbHbIX HAMomMHUTENEe! HeOBXOAMMO CMeLaTb NOMET C HAMOMHUTENAMU A0 LOCTUKEHWNS BNAXHO-
ctn cmecu 28...33%. B pesynbTate n3mMepeHuit BNaxxHOCTU KOMMOHEHTOB CMECH OMpefenieHo: NTUYuiA no-
MET ¢ nogctunkoit (M) HaumeHee BNaxHbIA U MOXET UCMONb30BaTLCA ANs NepepaboTku SKCTPy3nen; no-
MeT NTuamn oT monogHska (MM) n nomet nTuumin oT B3pocnoi NTuLpl (MB) MOXET Ucnonb3oBaTLCH ANs
nepepaboTki IKCTPy3nei Npu CMELIMBAHUM C PaCcTUTENbHbIMU HAMOMHUTENAMU B COOTHOLIEHWSX 1:1
1 1:2 COOTBETCTBEHHO.
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Uenb uccnedosaHull — nosbiweHue aghghekmusHOCMU 2epMemu3sayuu NOOWUNHUKOBbIX y3/108 3a cyem
NPUMEHEHUSI KOMBUHUPOBaHHbIX MazHUMOXUOKOCMHbIX yninomHeHul. 3adaya uccrnedogaHull — meopemuyecku
0b0CcHO8amb NPedEnbHYI0 KOHUEHMPaUUK eppoMazHUMHbIX Yacmuly 8 MasHUmHOU x)udkocmu, uccredosamb
2epMemu3upyrouyr0 cnocobHOCMb KOMBUHUPO8aHHO20 MagHUMOXUOKOCMHO20 yNIOMHEHUS 8 YCIo8usIX U3MeHe-
HUSI memnepamypbl U 4acmomb| epaleHus 8ana ynnomHsaemo20 noOWUnHUKo8o20 yana. MccnedogaHue aepme-
muaupyroweli cnocobHOCMU MaHXemHbIX U MacHUMOXUOKOCMHbIX ynIomHeHUl OCywecmensnoch Ha 3Kenepu-
MeHmanbHoM cmeHde, no3gonsowemM uccredogams 2epMEMUUPYIOWYI0 CNOCOBHOCMb yNomHeHUl Kak 8 cma-
MuYeckoM, mak u 8 AUHaMU4YeCKOM pexume. Ha ocHogaHUU meopemuyeckux npednocbiiok onpedeneHb! hopmy-
Nbl, hossonsiowue onpedensms npedenbHyo KOHUeHmpayuto meepdoll U MaeHUMHOU ¢ha3 8 MagHUMHOU XUAKO-
cmu, paspabomaH cocmas MazHUMHOU XUAKOCMU Ha OCHO8e nosuamusicunokcaHosol xudkocmu M3C-5 ¢ Hamae-
HUYEHHOCMbIO HackiweHust 40 kAM, koaghghuuueHmom OuHamuyeckol esskocmu 11,2 Ma-c. B kadecmee gheppo-
Maz2HUMHOU hasbl UCNOob308anacs CMeCb MazHemuma ¢ KapbOHUMbHbIM Xene3om. B kayecmee nosepXxHOCMHo-
aKmugHo20 8ewecmesa ucnonb3oeanach oneuHosas kKucrioma. MccrnedogaHusi N0 onpedenieHulo 2epmemusupyro-
wel cnocobHocmu nokasanu 0osee 6bICOKYI0 IPHEKMUBHOCMb KOMOUHUPOBAHHO20 MagHUMOXUAKOCMHO20
YNITOMHEHUS NO CPABHEHUIO C MaHXemHbIM. B ycrnosusix cmamu4eckoeo ucnbimaHus 8 obnacmu memnepamyp om
20 do 60°C kpumuyeckuli nepenad 0asneHull y KOMOUHUPOBaHHO20 YNITOMHEHUS OKa3ascs 8bilie, YeM y MaHXem-
HO020 Ha 4-16%. lMosbiweHue memnepamypbi NOAWUNHUK08020 y3rna om 20 0o 120°C ebi3bleaem CHUXEHUE Kpumu-
yecko2o nepenada OaeneHuli 3o 50%. Omo obwsicHiemcs CHUXeHUeM ceAUMEHMaUUOHHOU yecmol4yugocmu Mae-
HUMHOU XuOKOCMU 8 pesynbmame nosbIeHuUs memnepamypbl. MiccnedosaHusi nokasbigarom, 4mo KOMOUHUpPO-
8aHHOE MacHUMOXUOKOCMHOe yninomHeHue obrnadaem 6onee 8bICOKOU 2epMeMUYHOCMbI0O 8 MOMEHM NycKa, Yem
cmaHdapmHoe MaHxemHoe. B omauyue om MaHXemHo20 yniomHeHus (UMerwe20 meHOeHUUIo K nomepe aep-
MemuYyHOCMmU 8 MOMEHMbI nycka) Ons KOMBUHUPOB8aHHO20 MacHUMOXUOKOCMHO20 ynomHeHUsi npu nepenade
OasneHuti 0,094 MIla ymeuku paboyeli xudkocmu U3 ynimomHsemoz0 y3na He Habnwodanock. [lomyyeHHble pe-
3ynbmamsI N038onsom 060CHO8aHHO nodbupamb KOHUEHMPaUUK MagHUMHbIX Yacmuy, 8 MagHUmHoU Xudkocmu,
a makxe 00Ka3blgatom NepcneKmuUgHOCMb 3aMeHbl CMaHAaPMHbIX MaHXEMHbIX ynIoMHeHUl KOMOUHUPO8aHHbIMU
Ma2HUMOXUGKOCMHbIMU.

STUDY OF HERMETIC ABILITY OF A COMBINED FERROFLUIDIC SEALED
OF BEARING ASSEMBLIES
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The purpose of the research is to increase the efficiency of hermetic ability of bearing assemblies by using combined
ferrofluidic sealed. The research objective is theoretic justification of the maximum concentration of ferromagnetic
particles in fluid, investigation of hermatic ability of a combined ferrofluidic seal under conditions of temperature
changing and speed of a shaft rotation of packing bearing assembly. The study of hermetic ability of lip and ferro-
fluidic sealed was carried out on a test bench, allowing to determine the packing ability of seals both in static and dy-
namic mode. On the basis of theoretical data, formulas were determined to find the maximum concentration of hard
and magnetic phases in a ferrofluid, and its composition based on a polyethylsiloxane liquid PES-5 with a 40 kA/m
saturation magnetization and a 1.2 Pa-s dynamic viscosity coefficient was developed. A mixture of magnetite with
powdered iron was used as the ferromagnetic phase. Oleic acid was used as a surfactant. Studies to determine her-
metic capacity have shown a higher efficiency of the combined ferrofluidic seal compared to the lip one. During static
test within the temperature range between 20 to 60°C, the critical pressure difference of the combined seal was
4-16% higher than that of the lip seal. Temperature increase of the bearing assembly from 20 to 120°C causes a de-
crease in critical pressure difference of up to 50%. This is due to a decrease in the sedimentative stability of the
magnetic fluid as a result of an increase in temperature. Studies show that the combined ferrofluidic seal has a high-
er hermetic tightness at the starting torque than the standard lip seal. In contrast to the lip seal (which tends to lose
its tightness at the starting torque), no leakage of pressure fluid from the sealed unit was observed of the combined
ferrofluidic one with a pressure drop of 0.094 MPa. The results obtained allow reasonably select the concentration of
magnetic particles in the ferrofluid, and also prove the prospects of replacing standard lip seals with combined fer-
rofluidic ones.

Mpobnema NoBbILLEHUS pecypca NOALIMMHUKOBbIX Y3I10B MaLUMH 1 MEXaHU3MOB SBMSETCS aKTy-
arnbHoi Ha coBpeMeHHOM aTane. OgHUM 13 MyTen NOBbIWEHUS pecypca NOALUMMHUKOBBIX Y3M0B SBSETCS
COBEPLUEHCTBOBAHME MPUMEHSEMbIX CMa30Y4HbIX MaTEPUArioB NyTEM BBEAEHNS B UX COCTAB KOMMNOHEHTOB,
nosly4yaeMblx METOAAMMU HAaHOTEXHOMOMUM, TaKuX, Kak XWUOKOKpUCTannuyeckne coeanHenns [1-2], a takxe
MarHuToynpaensemble Matepuansi [3).

MepcnekTUBHBIM Takke SBNSETCH NPUMEHEHWE MarHUTOXWAKOCTHbIX YNAOTHEHUIA Pa3fMYHOMo
KOHCTPYKTUBHOIO UCNOSTHEHMS.

OCHOBHbIM paboynm TenoM B AaHHbIX YMIOTHEHUSX SBMSETCS MarHUTHas XUAKOCTb, NpeacTas-
nsaowas cobor KonnouaHbIn pacTBop YacTuL heppoMarHUTHOrO MaTepuana B XugkocTu-Hocutene. [ns
npegoTBpaLLeHNs CNUNaHNA (hepPOMarHUTHBLIX YacTWL B MarHUTHYK XUAKOCTb LOMOSHUTENBHO BBOAAT
pasfnnyHble NOBEPXHOCTHO-akTUBHbIE BelecTBa ([1AB). Mpumensiemble MABbI sBnstoTcs ctabunusatopa-
MW, NO3BONAKLLMMU NpeaoTBpallaTh 0cefaHue eppoOMarHUTHbIX YacTuL M paccriamBaHue MarHUTHbIX
Xugkocteir. Pabounit ouanasoH NpUMEHEHNS MarHUTOXWAKOCTHOTO YNIIOTHEHNS B OCHOBHOM onpegenseT-
CSl BEIMYNHON MarHUTHOrO MOMEHTA €ANHNYHOTO 06beEMa MarHUTHOM XWUAKOCTU. [JaHHbIN MOMEHT onpeae-
NSEeTCA Kak CyMMa MarHUTHbIX MOMEHTOB (PEPPOMArHUTHbIX YacTuL, KOTOPbIE BXOASAT B AaHHbIN 06BbEM W
onpegensercsa no gopmyne [4]:

M=Yr,v/ M, (1)
rae V/ — o6beMm, 3aHMaeMblit 04HOM (heppOMarHUTHOM YacTULEN, M3;
M/ — HaMarHM4eHHOCTb HaChILLEHNS (DEPPOMArHUTHBIX YacTuL|, KA/M.

Takum 0bpasom, yBennyeHne KOHUEHTpauun eppoMarHUTHbIX YacTuy B eOuHWYHOM obbeme
Cnoco6CTBYET NOBbILIEHNIO MArHUTHOTO MOMEHTA, KOTOPbIN NPW BO3LENCTBUM C HEOAHOPOAHBIM MarHuT-
HbIM MONEeM MPUBOANT K BO3HUKHOBEHMIO MOHAEPOMOTOPHOM CUSTbl, YAEPKMBAIOLLEA MArHUTHYIO XWNOKOCTb
B ynnoTHeHun. OgHako, ¢ ApYro CTOPOHbI, 3HAYUTENBHOE YBENMYEHNE KOHLEHTPaLMK (heppoOMarHUTHbIX
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YacTWL, NPUBOANT K TOMY, YTO HECMOTPS Ha npumeHsiemble MMABbI NpoNCXOAUT KOArynsauus Yactu, ux
ocefjiaHue W paccranBaHue MarHUTHOW XMAKOCTMW, NPUBOAALME K HAPYLUEHWIO TEPMETUYHOCTU YMOTHe-
Hus. BcnencTaue aToro cyliecTByeT onpeaeneHHas KoHLEeHTpaums )eppoMarHuTHbIX YacTyL, B MarHUTHOM
KMAKOCTM, KOTOpast NO3BOMSET NOMy4aTh MaKCUMAanbHbIA MarHWUTHBIA MOMEHT MPMW YCROBUW BbICOKOW CTa-
OUNBHOCTY 1 YCTOMYUBOCTW CaMOM XMAKOCTM.

Lenb uccnedoeaHull — noBbilieHne 3hDEKTUBHOCTI repMeTHU3aLMM NOALLMIHUKOBBIX Y3MO0B 3a
CYET NPUMEHEHNS KOMOMHMPOBAHHBIX MArHUTOXUAKOCTHBIX YNMOTHEHUI.

3adaya uccnedosaHull — TeopeTuyeck 0BOCHOBaTb MpeaenbHy KOHLEHTpaumio dheppomar-
HWTHBIX YaCTUL, B MarHUTHOW XMAKOCTMW, NCCNEA0BaTh repMETU3NPYIOLLYI0 COCOBHOCTb KOMOMHMPOBAHHO-
[0 MarHUTOXWAKOCTHOTO YMMOTHEHWS B YCINIOBMSX M3MEHEHWUS1 TEMNEpAaTypbl U YacTOTbl BpaLLeHUs Bana
YNMOTHAEMOrO NOALWMMHUKOBOTO Y3na.

Mamepuanbl u MmemoOb! uccnedogaHuil. VccnefoBaHne repMETUMHOCTM YMIOTHEHUA OCY-
LeCTBAAMOCh Ha SKCMEPUMEHTarNbHOM CTEHAE, NPEACTABNEHHOM Ha PUCYHKeE 1.

Puc. 1. QkcnepuMeHTarnbHblil CTEHA ANS onpeaeneHns repMETUYHOCTM YNNOTHEHNA:
a — BHelHWi Bug; 6 — cxema: 1 — anekTpogsuratenb NPUBOLHON; 2 — My(Ta; 3 — NOALUMMHUKOBLIN Y3en;
4 — MarHUTOXUIKOCTHOE YNNOTHEHNE; 5 — MaHxeTa; 6 — bak; 7 — patunk Temnepatypbl TW-N, Tun PT-100; 8 — maHoMeTp;
9 — Ban marHuTHbI; 10 — HarpeBaTenb; 11 — TepmoperynsTop; 12, 18 — BonbTMeTpbI; 13 — NynbT ynpasneHus
(npeobpasoBatent YacToThl BpaLleHns); 14 — komnpeccop; 15 — nepegava knuHopeMeHHast; 16 — anekTpoaBuraTens NpuBoaa
komnpeccopa; 17 — dounbTp; 19 — amnepmetp; 20 — nyckatens; 21 — Tpyb6onposoa

OCHOBHbIMW y3nammn cTeHaa sBnstoTcs: 6ak 6 ¢ Macnom, NpUBOAHOW anekTpoasuratens 1, noa-
LUMNHUKOBBIN y3en 3 C YCTAHOBIEHHLIM Ha HEro YnioTHEeHWeM, komnpeccop 14 Harpesatensi, nocpes-
CTBOM KOTOPOro U3MeHsieTCs AaBneHune BHyTpu baka 6, HarpesaTtenb 10.

MpuHuMn paboTbl CTEHAA 3aknovaeTcs B crnegyrowem (puc. 1). BpalieHue ot nprBogHOrO ABwra-
Tens 1 nepedaeTtcs Ha NOALUMMHMKOBLIA y3en 3 Yepe3 MydTy 2. YactoTa BpalleHus Bana npuBOLHOTO
asuratens usmensietcs ot 0 go 3000 muH! ¢ noMoLLbio NpeobpasoBaTens YacToTbl BPaLLEHMS.

B Gake 6 HaxoguTCsi Macro, Temnepartypa KOTOporo M3MeHsieTcst nocpeacTBoM Harpesatens 10
1 NOAAEPXKMBAETCS MOCTOSHHOM C NOMOLLBIO TepMoperynsTopa 11.

Takum 06pa3oM, NpuHUMN OercTBus pa3paboTaHHOrO CTeHAa OCHOBaH Ha OBbeAWHEHMM OBYX
cnocoboB: CTAaTUYECKOro, KOrAa MarHUTHAs XUAKOCTb CKOHLEHTPUPOBAHA NOL NOMOCHBIM HAKOHEYHUKOM,
W TMOPOANHAMWYECKOrO, B KOTOPOM paboyast XMAKOCTb ABUKETCS B YNIOTHIEMOM 3a3ope (npoboit ynnoT-
HEHWs).

B npouecce vnccnenosaHuii No onpeaeneHnio repMeTuaunpyoLLein CnocoBHOCTY B NOALLMMHUKOBBIN
y3en yCTaHaBNMBanuChb Kak OTAENbHO MaHXETHOe, Tak W KOMOWHWPOBAHHOE YNIOTHEHME. BHELWHMI BUg
“ccnesoBaHHOMO KOMBUHUPOBAHHOMO MArHUTOXWUAKOCTHOIO YNMOTHEHWUS NPEACTABNEH Ha PUCYHKe 2.
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Puc. 2. BHeLLHWit BUA UCCeaoBaHHOMO KOMOMHMPOBAHHOTO MArHUTOXWAKOCTHOIO YNMNOTHEHUS

KombuHMpoBaHHOE YNNOTHEHME NpeacTaBnano u3 cebs ABYXMOMIOCHOE MarHUTOXUOKOCTHOE
YNAOTHEHUE C NOCTOSAHHBIMW (PeppUTO-OaprUeBbIMM MarHUTaMm, YCTaHOBNIEHHOE B HEMArHUTHbIN KOpMyc, C
OLHOW CTOPOHbI KOTOPOrO JOMNOMHUTENBHO YCTAHABNMBAMIOCh MAHXETHOE YNIIOTHEHME.

MpuHLMN paboTbl YNNOTHEHUS 3aKoYancs B TOM, YTO NP NOBbILIEHNN JaBneHus B bake AaBne-
HWe XMOKOCTM nepeaaBarnoch NocnefoBaTenbHO CHayana Ha MaHXeTy, 3aTeM Ha Mosoca MarHUTOXMA-
KOCTHOTO YNNOTHEHUS.

OnpepneneHne repMeTu3MpytoLLen cnocobHOCTN MCCNeaOBaHHbIX YNMOTHEHWA OCYLIECTBAANOCH
no cnepytwllen metoauke. MepBoHavanbHO MarHUTOXUAKOCTHOE YNNOTHEHWE NOALIMMHWUKOBOTO y3na no-
CPEACTBOM LUNpULA 3anOMHANOCh pa3paboTaHHON MarHUTHON XMAKOCTBIO (471 3TOr0 B KOpMyce ynioTHe-
HWS! NPEAYCMOTPEHO 3anpaBOYHOE OTBEPCTHE).

[anee B 6ak 6 yctaHoBku (puc. 1) 3anmBanocb MotopHoe macno SHELL HELIX HX7 10W40
(Ha 2/3 obvema). Mocne atoro bak 6 3akpbiBancs, BkMoYancs Harpeeatens 10. B coOTBETCTBMM C Npo-
rpamMMoN MUCCrefoBaHWA TeMnepaTypa Macrna npu HarpeBe nocTeneHHo nosbiwanack o1 20 go 1200C.
MakcumanbHoe 3HayeHre TemnepaTypbl Npu UCCnefoBaHUsX BbIOpaHO UCXOLS M3 YCIIOBUSI COXPaHEHUS
CEAMMEHTALMOHHON YCTONYMBOCTM MarHWTHOM XWAKOCTW, @ TaKKe BEMMYMHbI MaKCUManbHOTO Harpesa
CMa304HOro MaTepuana B NOALWMMHUKOBBIX Y3Max CeNbCKOXO3SMCTBEHHON TEXHUKI U 0BOpY0BaHMS.

Kaxable 200C TemnepaTtypa ¢ukcuMpoBanach M ONpeaensncs KpUTUYECKUin nepenas AaBneHuit
(pasHMUa Mexgy MakcuManbHbIM AaBneHneM B Gake YCTaHOBKM M aTMOCKHEPHBIM AABMEHUEM CHAPYXM
Baka). MoBblweHne faBneHns B 6ake OCyLECTBAANOCL NOCPEACTBOM Komnpeccopa 74. IMocTeneHHo yBe-
nuunBas aasnexne BHyTpu Gaka, 4OGMBANMChL TAKOro €ro 3Ha4eHms, Npu KOTOPOM NPOUCXOANIO HapyLue-
HWe repMETUYHOCTY YNIOTHEHNS (NOSIBMIEHNE Macna Ha Bany CHapy)Xu NOALMMHUKOBOrO y3na). Mpu aTom
Habnoaanoch CHUXEHWe aaBneHus B Hake 6, KOTOPOE KOHTPONMMPOBANOCh NOCPeACTBOM MaHoMeTpa 8.
Takum 06pa3oM peanun3oBbIBanCs CTaTUYECKUA CNOCOD onpeaeneHns repMeTUsMpytoLLein CnocobHOCTY
YNMOTHEHNS.

[Ana peanusauun rMopoaMHaMUMYeckoro cnocoba AOMOMHUTENBHO BKMKYANCH NPUBOAHOM dMnek-
Tpoasuratens 1. VccrnenoBaHus OCyLWeCTBAANNCL B Avana3oHe YacToT BpalleHust ot 0 go 2400 muH-".
Uepes kaxable 600 MuH! onpeaensancs Takke KpUTUYECKA nepenag AaBneHMN.

AHanornyHble 1ccnefoBaHnst NPOBOAMIUCH M AN MAHXETHOTO YNMOTHEHUS. 3a KpUTEpUn Konu-
YECTBEHHOW OLEHKW MPUHSTA BEMMYMHA KPUTUYECKOrO nepenaga AaBMeHWid, NMpyu KOTOPOM HaCTynasno
HapyLUeHWe repMeTUYHOCTMU.

Pe3ynbmamsbi uccnedoeaHull. [ins pacyeTta npegenbHoi KOHLEHTPaLWK YacTuL, npeanonaraem,
YTO YaCTULbI B MArHUTHON XWAKOCTW UMEIOT O4MHAKOBbIE pa3Mepbl U chepudeckyio opmy.

CornacHo n3secTHoMy yTBepxaeHuto aycca n runotese Kennepa, Hanbornee nnoTHas ynakoska
paBHbIX chep AoCTMraeTcs Toraa, korga Kaxaas cdepa conpukacaeTcsi C ABeHaaLaTbi COCeaHUMM.
[NOTHOCTb YNaKoBKW Cep Npy 3TOM COCTaBUT:

Viy/ Vy = 0,74048, (2)
roe Vy — cymmapHbIii 06beM BCEX YacTuL B ynakoBke, M3;
Vx — 06beM, B KOTOPOM pa3MeLLeHbl YacTMLbl, C Y4ETOM pacCTOSHWUA Mexay cepamu, M3,
CymmapHbIi 06beM BCEX YaCTHL, MOXHO OnpeaenuTb No gopmyne:
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Vy=Vy+ Vit Vy, (3)
roe Vi — 0bbem marHuTHomM dhasbl, M3;
Vi, — 06bEM HEMarHUTHo gasbl, M3;
Vi — o6bem, 3aHnMaemblin WwaposbiM crnoem [AB, apcopbupoBaHHOrO peppoMarHUTHON YacTuLen,
M3,
HamarH14eHHOCTb HaCbILLEHWNS MarHUTHOM XWUAKOCTI MOXHO NPefCcTaBnTb B BUAE 3aBUCUMOCTH:
Ms= Vi /Vy - M/, (4)
rae V! Vx — KOHUEHTpaUmUs MarHUTHON hasbl B XUOKOCTY;
M/ — HamarHM4eHHOCTb BELLIECTBa YacTUL TBepaoi dasbl, KA/M.
YuutbiBag, 4TO
Vy/ V= (Vu+ Vit Vi) / V= (Vu/ V) - (14 (Vi + Vi) / Vi (5)
a Takke 10, 4to Vi, Vi, Vi nponopunoHanbHel o6beMam 3Tux a3 B OAHOM YacTuue, a YacTulbl no npea-
NONOXEHWIO OMHAKOBbI, MOIy4YaeM CrefyHoLmne BblpaxeHus:

Vie= 4/3-118, (6)
Vi = 4/3-1(r + )3 — 4/3-1118, (7)
Viu = 4/3-11(r + h+1)3 = 4/3-111,3, (8)

roe fv — pagnyc MarHUTHOrO siapa YacTuupl, M;
h - TonwMHa HEMarHUTHOrO Cros, M;
[ - TonwwmHa cnos MAB, m.
lMpeobpasys dopmyny (5) ¢ y4eTom hopmynbl (2) 1 noacTasnsas 3asmcumocty (6), (7) v (8), nony-
YyaeMm npesenbHble KOHLEHTpaLWM TBEPAOMA U MarHUTHOW ¢has:
Viu/ V= 0,74048:(1+ (h + 1) / ru)3, 9)
Vi / Vik = 0,74048:(1 + 1/ (h+ru))3. (10)
BoipaxeHus (9) u (10) no3BonstoT BbIMUCAATL NPEAESbHYI0 KOHLEHTPALMIO TBEPAON U MarHUTHOM
a3 B MarHUTHOM XWAKOCT!.
Ha ocHoBaHWW NpefcTaBfeHHbIX 3aBUCUMOCTEN C YYETOM paHee NPOBEAEHHbLIX MCCreaoBaHuil
[5-7] BbIn paspaboTaH cOCTaB MarHUTHOW XMAKOCTW HA OCHOBE MOMUATUNICMIOKCAHOBON xuakocTn MAC-5
C HamarHM4yeHHOCTbo HacblweHus 40 kKA/M (onpegensnace marHutometpom MMAT-400L), koadhdpumumen-
TOM AnHamnyeckon Bsskoctn 11,2 Ma-c (onpegensnacs peoBucko3uMeTpom Xennnepa). B kayectse ep-
POMarHWUTHOM (hasbl MCMONb30Banacb CMeCb MarHeTuTa ¢ KapOOHWUNbHBLIM Xene3om. B kayectse nosepx-
HOCTHO-aKTMBHOTO BeLeCcTBa MCMomb3oBanach OfenHoBas kucroTa. [NpoLeHTHOe COOTHOLLEHWE KOMMO-
HEHTOB B MarHUTHOW XmuakocTu cnegytowee: marHetnt FesOs — 9% macc., kapboHunbHoe xenes3o — 26%
macc., onenHoBas kucnota — 25% macc., nonuatuncunokcaH M3C-5 — 40% macc.
Ha pucyHke 3 npefcTaBneHbl pe3ynbTaTbl ONpefeneHns KpUTMYeckoro nepenaga AaBnequint ans
MaHXXETHOrO W KOMBUHUPOBAHHOIO YNOTHEHNA.
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Puc. 3. 3aBUCMMOCTb KpUTMYECKOrO nepenaga LaBneHuit Ans uccnefoBaHHbIX YNIOTHEHWI
OT M3MEHEHMs TemnepaTypbl
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AHanuanpys npeacTaBneHHble 3aBUCUMOCTM MOXKHO OTMETUTb NPEUMYLLECTBO KOMOMHMPOBAHHOMO
MarHUTOXMAKOCTHOTO YMIIOTHEHWUS Nepes CTaHAaPTHBIM MaHXeTHbIM.

B ycnosusix ctaTuyeckoro ucnbitaHus B obnactu Temnepatyp ot 20 go 60°C kputuyeckuin nepe-
nag 4aBneHun y KOMOMHWPOBAHHOIO YNIOTHEHWS OKa3ancs Bbie, YEM Y MaHXeTHoro Ha 4-16%. 3710
0DObACHAETCA TEM, YTO MaHXEeTa, YCTAaHOBNEHHAst B KOMOUHWPOBAHHOM YNMOTHEHUW, YaepxuBaeT Gorb-
LY YacTb AaBIEHMS Macna, a Ha NOMKCHbLIE HAKOHEYHMKM MarHUTOXWAKOCTHOTO YNOTHEHUS AeCTBYeT
TOMBKO TO MACHO, KOTOPOe He YAEPKMBAETCH MaHXETON.

VI3meHeHre Temnepatypbl nogwunHnkoBoro yana ot 20 o 1200C BbI3bIBAET CHKEHWE KpUTUYe-
ckoro nepenaga fgasneHnit 4o 50%. 370 0OBACHAETCS CHWKEHWEM CEAMMEHTALMOHHON YCTOMYUBOCTM
MarHUTHOW XMAKOCTU B pe3ynbTaTe MOBbIWEHUS TemnepaTypbl. [py 3TOM npy NOBbILLEHUM TeMnepaTypbl
macna cabliwe 900C kpuTnyeckuii nepenag AaBneHU Kak Ans MaHXETHOro, Tak U ANns KOMOUHMPOBAHHOIO
YNNOTHEHNS OKa3arcs OAMHAKOB.

[ns NOALMMHMKOBBIX Y3MOB B MpoLecce aKcnnyatauum Hanbonee BaxHbIM SBNSETCA repMeTny-
HOCTb YNIOTHEHMS B YCMOBMSX M3MEHAIOLLENCS YacTOoThl BpaLleHus. OaHuM 3 Hambonee HebnaronpusT-
HbIX Npyu paboTe BpaLLalLLMXCs BanoB SBMSAETCA Nepuog nycka (nepuog Havana BpalleHus Bana), koraa
3a30p MeXay BanoM W YNIoTHEHWEM HEPaBHOMEPEH No AnameTpy. Hanbonee 3HaUMTENBHO 3TO NPOSIBNS-
€TCA NPU M3HOLLEHHbIX 6eroBbIX JOPOXKaX M Tenax BpalleHus MOALIMNHUKOB. Bcnegcteue aToro CTaH-
[apTHbIE MaHXETHbIEe YNIOTHEHNS 3a4aCTy0 HeLOCTaTOYHO 3GIPEKTUBHO YNMOTHAKT NOAWWUMHAKOBbIE Y3-
MNbl, N BO3MOXHO UCTEYEHME CMA304HOTO MaTepuana 13 noALMNHUKOBOrO y3na Yepes3 ynrnoTHeHne. ITo
NPWUBOANT K HAPYLLEHMIO YCMOBUIA CMa3blBaHWUS NOALUMMHUKOB M CHUXEHUIO X pecypca. Mcxoas 13 faHHbIX
npeanockInoK, bbiny NPoBeaeHbI MCCeaoBaHMs MO ONpeaesieHN0 KpUTUYECKOro nepenaga AaBneHnit uc-
CnefoBaHHbIX YNIOTHEHW B 3aBMCUMOCTM OT U3MEHEHUSI YACTOTbl BPaLLEHUs Bana (QUMHaMUYEeCKuin pe-
XM paboTbl). PesynbTaTbl NPOBEAEHHbIX MCCNeL0BaHUI NPeCTaBneHbl Ha PUCYHKe 4.
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Puc. 4. 3aBncumocTb KPUTM4ECKOro nepenaga [aBNeHNI B UCCNEAOBAHHbIX YNNOTHEHNAX
OT YacCTOThbl BpaLleHNA Bana

AHanua npeacTaBneHHbIX 3aBMCMMOCTEN MOKA3bIBAET, YTO Y MAHXETHOMO YNIOTHEHWS NPOCHEXM-
BaETCA HapyLUEHWe repMETUYHOCTI B MOMEHT Nycka (Havana BpaLyeHus Bana noaLUnHAKOBOTO y3na) npu
yacroTe BpaLeHus (n—0), korga NPOUCXOAMT yTeuka paboyelt XMAKOCTM Yepes YNNOTHEHME.,

[ns KOMBUHUPOBAHHOTO MarHUTOXMAKOCTHOTO YNIOTHEHWS Mpw nepenage Aasnenuin 0,094 MMMa
yTeuku paboyen XnakocTy 13 yNioTHAEMOrO y3na He Habnoganocs.

[py 3TOM KOHCTPYKLMS KOMOMHMPOBAHHOIO YNNOTHEHWS MPaAKTUYECKM UCKMKOYaeT NPOHNKHOBEHWE
KBapLieBbIX YacTULL K NoALIMIHUKaM npu nepenage aasnenun go 0,094 Mrla n n—0.

Takum 06pa3om, KOMOMHUPOBAHHOE MArHUTOXWAKOCTHOE YNroTHEHWe obnagaeT 6onee BbICOKO
repMEeTUYHOCTLIO B MOMEHT Mycka, M0 CPaBHEHWMIO C TPAAULUMOHHO MPUMEHSIEMbIM MaHXETHbIM, BCnea-
CTBME 3TOrO JaHHOe ynnoTHeHue npu pabote Oyget obecneynBath Bonee BbICOKYK AONTOBEYHOCTb MOA-
LUMMHMKOB.
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3aknroverue. TonyyeHHble pe3ynbTaTbl NO3BONAKT 0OOCHOBAHHO MOAGMpaTb KOHLEHTPaLMIO
MarHWTHbIX YacTUL B MarHUTHOM XuakocTu. MonyyeHa MarHWTHas XWAKOCTb CreayioLLero coctaBa: MarHe-
TMT Fe304 — 9% macc., kapboHunbHoe xeneso — 26% macc., onenHosas kucrnota — 25% macc., nonuaTus-
cunokcaH M3C-5 — 40% macc. MNpoBedeHHbIe 3KCMEPUMEHTarbHbIE UCCREeAoBaHUS QOKa3bIBaKOT Nepenek-
TMBHOCTb 3aMEHbl LUMPOKO MPUMEHSIEMbIX MaHXETHbIX YNMOTHEHUA KOMOWHMPOBAHHBLIMIA MarHUTOXMA-
KOCTHBIMM YNNIOTHEHNAMMU.
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osyemamok akxaukckol nopoldb! (AKLUM x AKLLIM); 2 epynna — spKu, nony4eHHble om bapaHos-npoussodumenel
cesepokagkasckoli nopodsi u oguyemamok akxaukckol (CK x AKLLUM); 3 epynna — apKu, nony4eHHble om bapaHos-
npoussodumenel Kyubbiwesckol nopods! u oguyemamok akxaukckol (Kb x AKLLIM). Y xueomHbix uccnedyembix
2pynn u3yyanu nokasamenu Kposu, onpedensnu xugylo maccy 8 eoapacme 4 u 8 mecsues, Hacmpue wepcmu —
8 8-MecsyHOM 8o3pacme. YcmaHo8meHo, Ymo nokazamesnu Kposu SPOK PasHbIX 2eHOMUNo8 umerom AocmosepHbIe
omnuyus U ux napamempbi Oka3blgarm e1usHUe Ha nokasamenu UHMEeHCUBHOCMU pocma U Hacmpuaa wepcmu.
CodepxaHue apumpoyumog u 2emoanobuHa y apok 3 epynnbl bbino 6onbwe Ha 0,55-10%/n u 9,32 2/n, coomeem-
CmeeHHo, 4Yem y sfpok 1 epynnbl. Buoxumuyeckue nokasamenu Kposu NOMECHbIX SPOK 3 u 2 epynn
8 4- u 8-meca4HoM gospacme no Konuyecmsy obuiezo besnika Ha 2,84 u 4,73 a/n, emokosbi — Ha 0,86 u 1,02 mmonb/n
npesocxo0unu epadueHms| 4UCmMOonopoOHbIX APOK akxaukckol nopodsl. [TomecHbie spku 2 u 3 epynn 8 8-mecsyHoOM
gospacme npegocxodunu C8oUX C8ePCMHUL, akXaukckol nopodbl no xueol macce Ha 3,04 u 2,74 ke, Hacmpuay
mMbimol wepcmu — Ha 0,18 u 0,24 ke, coo0meemcmeeHHO.
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The aim of the research is increasing the productive indicators of replacement sheep of different genotypes by im-
proving the interior indicators. To conduct the research, three groups of ewe hoggs with 20 heads each were
formed: 1 group — ewe hoggs born from stud rams and Akzhaik ewes (AKSHM x AKSHM); 2 group — ewe hoggs
born from stud rams of the North Caucasian breed and Akzhaik ewes (SK x AKSHM); 3 group — ewe hoggs born
from Kuibyshev stud ram breed and Akzhaik ewes (KB x AKSHM). Blood parameters, live weight at the age of 4 and
8 months, hair cut at the age of 8 months was studied of animals of these groups. It was found that blood parameters
of the ewe hoggs of different genotypes have significant differences and these affect the indicators of growth intensity
and hair cutting. The content of red blood cells and hemoglobin of ewe hoggs from group 3 was higher by 0.55-10'2/1
and 9.32 g/l, respectively, than of ones from group 1. The biochemical blood parameters of crossbred ewe hoggs
from groups 3 and 2 at 4 and 8 months of age in terms of total protein by 2.84 and 4.73 g/l, glucose — by 0.86 and
1.02 mmol/l exceeded the results of purebred Akzhaik ewe hoggs. Crossbreds of groups 2 and 3 in the 8-month age
were superior to their herdmates of Akzhaik breed in live weight by 3.04 and 2.74 kg, and the washed wool cut —
by 0.18 and 0.24 kg, respectively.

OBLEBOACTBO UrpaeT 3Ha4YNTENbHY pPorb B 06ecneyeHnn NpoLoBONbLCTBEHHON 6e30nacHOCTM 3a
CYET MPOW3BOANMON NPOAYKLMM N 0BECNeYeHUst ChIpbEM OTPACHM NErKON NPOMbILLNEHHOCTU. B XX Beke
OCHOBHOM MPOAYKLMen OBLEBOACTBA Obina LepCTb, B CBA3M C YEM B €ro CTPYKType Obinn XMBOTHbIE
LIEPCTHOro HanpasneHus [3, 4].

B nocnepHue gecatuneTis Cnpoc Ha WepCTb CHU3WICS, HO YBEMMYUNCS CNPOC HA XMBOTHBIX MSIC-
Horo Hanpasnexus. B Poccuitckon ®egepaummn 6onee 55% 0BeL, OTHOCATCA K LUEPCTHBIM HaNpaBeHUsM,
B pecnybnuke KasaxctaH — 6onee 45% [3, 8].

[1ns noBbiweHNs 3PEHEKTUBHOCTM U COXPAHEHUSI JAHHOW OTpacny HeobxoaMMo co3aaeaTh U pas-
BOAMTb KOHKYPEHTOCNOCOOHbIE NOPOAbI, 38 CYET MCMOMNb3OBAHMS FEHETUYECKOTO MOTEHLMANa XMBOTHBIX,
coyeTatoLmx B cebe BbICOKMI YPOBEHb MSICHOI W LLEPCTHOM npogyKTuBHOCTW. Ocoboe BHUMaHWe Heobxo-
[uMo 0BpaTuTb Ha MOPOAbI, Pa3BOANMbIE B PErvOHE, KOTOPbIe MMEKT OrpaHNYEHHbI apean pacnpocTpa-
HEHMs, HO XOPOLLO NPMCMOCOBNEHbI K NPUPOAHO-KNMMATAYECKUM YCNOBUAM. Takue XMBOTHbIE MOTYT ObiTh
MCMONb30BaHbl ANS MEXMNOPOAHOTO CKPELLMBAHWS C XMBOTHBIMU MSICHOTO HanpaBneHus, Yto obecneumt
NyYLwy0 NprenocobnsaemMocTb X NOTOMCTBA K MECTHBIM YCIOBUSIM B KOPOTKME CpokM [3, 4, 6, 8, 11].

/IHTEHCMBHOCTb POCTa W Pa3BUTKS OpPraHWM3Ma XMBOTHBIX 3aBMCUT OT 0OMEHa BeLecTB — Cnocob-
HOCTU Npeobpa3oBbiBaTh NUTATENbHbIE BELECTBA KOPMa B NpoayKumo. MeTabonnam MMEET TECHYIO CBA3b

/3Bectns Camapckoi rocyAapCTBEHHON CENbCKOXO3ANCTBEHHOM akagemum Boin.2/2021 33



mailto:traisov@mail.ru
mailto:traisov@mail.ru

He TONbKO C NPOAYKTUBHOCTBIO, HO U C €CTECTBEHHON PE3NCTEHTHOCTBIO OpraHnu3mMa 1 ero MopoyHKLMO-
HanbHbIM cocTosHMeM [1, 5,7, 9].

3y4yeHne remaTonornyeckux nokasatenen KpoBi OBeL, PasnnyHbIX NOPOA UMEET BaXHOe 3Have-
HWe NS XapaKTEPUCTUKN XO3AMCTBEHHO-BMONOMMYECKUX CBONCTB UX OpraHn3Ma B pasHble Nepuoabl NocT-
HaTanbHOro oHtoreHesa [6, 10, 12]. Mopdonornyeckme n GuoXxMMUYECKe NOKasaTenn KPOBU XKUBOTHBIX
OTpaxatoT aKTMBHOCTb 0OMeHa BELLECTB U 3aBUCAT OT HaNpaBeHus nx NpoayKTUBHOCTK [9, 13, 14].

ViccnepnoBaHuaMm psifa yYeHbIX YCTAHOBIIEHO, YTO NPOAYKTUBHbIE U MIIEMEHHbIE KayeCTBa NOTOM-
CTBA XMBOTHbIX 3aBUCAT OT NOPOAHON NPUHALAMNEXHOCTI, @ UX reMaTonoruyeckine, broxmmmyeckne nokasa-
Tenu KPOBM UMEIOT HacneaCTBEHHbIN xapakTep [7, 15].

B HacTosiLLee Bpems BnMsHWE MoKa3aTesnern KpoBK Ha MHTEHCUBHOCTb POCTa, (POPMUPOBaHUE Ms-
CO-LUEPCTHOW NPOAYKTUBHOCTW W noTpebuTenbekue cBoCTBa BapaHuHbl U3yYeHbl HeJocTaTouHo. B nuTe-
paType MMEeKTCS HECUCTEMATU3MPOBAHHBIE OTPbLIBOYHbIE AaHHbIE, B OCHOBHOM 3apybexHbIX aBTOPOB, NO
N3y4YEHUIO 3aBUCUMOCTU OTAENbHbIX NOKa3aTenen, xapakTepusyoLLyto NpoayKTMBHOCTL OBELl, BO B3aUMO-
CBA3N C nokasaTensamMu KpoBu. B cBA3W ¢ YyeM NpoBefeHne UCCef0BaHWA, HaNPaBNEHHbIX Ha U3yyeHue
remMaTofnor1yeckmx 1 GMOXMMMYECKMX NOKasaTenen KPoBM OBEL, Pa3HbIX FEHOTUNOB 4SS XapaKTepuCTHKM
WHTEPbEPHbIX rPaaUEHT C XO3AMCTBEHHO-MOMNE3HBIMW CBOMCTBAMM, SBNSETCS aKTyanbHbIM.

Lenb uccnedoeaHull — NOBLILLEHWE MPOAYKTUBHBIX NOKA3aTeNnen PEMOHTHOrO MOMOAHSKa OBEL|
pasHbIX FeHOTUMOB 3a CHET YNYYLLIEHNS UHTEPLEPHBIX NOKa3aTenen.

3adayu uccnedosaHull — n3y4nTb Mopdonornyeckne, GUOXMMIUYECKME MOKasaTeNn KPoBU SPOK
pasHbIX reHOTUMOB NpU POXOEHUM U B Bo3pacTe 4, 8 MecsLeB; onpeaenuTb AMHaMUKY MHTEHCUBHOCTM po-
CTa ApoK A0 8-MecsyHOro BO3pacTa; M3y4YuTb LUEPCTHYK MPOAYKTMBHOCTb SPOK WUCCredyemblX rpynn
B 8-MeCcs4HOM BO3pacTe.

Mamepuanbi u memodsbI uccnedoearull. Viccnegosanus nposogunuck B nepuog 2019-2020 rr.
B X03411CTBAX, 3aHUMAIOLLMXCA Pa3BEAEHNEM OBEL, aKKauKCKoN nopoasl B 3anagHo-KasaxctaHckon obna-
ctn Pecnybnukn KasaxctaH. OBbekT nccnefoBaHnii — NOTOMCTBO, MOMYYEHHOE OT CKPeLLMBaHMS akKauk-
CKUX MSICO-LLIEPCTHbIX MOMYTOHKOPYHHbIX MaTOK ¢ GapaHaMm-Npou3BOaUTENSMU CEBEPO-KaBKa3CKOM Nopo-
[Obl, KynbbILLEBCKON NOpogb! 1 ¢ 6apaHaMW-NPOM3BOANTENAMM aKKaUKCKON MSICO-LUEPCTHOM NOPOab.

[ns npoBeneHns uccnegoBaHuii 6biro copMmupoBaHo Tpu rpynnbl Apok no 20 rofoB B KaxaoM:
1 rpynna - spku, nonyyeHHole OT 6apaHOB-NPOM3BOAMUTENEA W OBLEMATOK aKkKauKCKoW nopodbl
(AKLLM x AKLLUM); 2 rpynna — sipku, nomnyyeHHble oT GapaHoB-NPOU3BOAMTENEN CeBEPO-KaBKA3CKOW MOpo-
Obl 1 oBuemartok akkankekon (CK x AKLLM); 3 rpynna — sipku, nonyyeHHble oT 6apaHoB-Npon3soauTenei
KyObILLEBCKOM NOPOAbI 1 oBLEMATOK akkamkckon (KB x AKLLIM).

MaTepuanom ans uccnefoBaHuin CRYXUNa KpOBb XMBOTHBIX BCEX OMbITHbIX rpynn. Kposb Ans uc-
cnegoBaHWi Bpanu y 5 SpoKk U3 kaxaon rpynnbl; NPy poxaeHny, B Bospacte 4 u 8 mecaues. emartonoru-
yeckue 1 Broxmmmyeckme nokasaTenm Kposw (reMornobuH, SpuUTPOLMTLI, NENKOUNTLI, 0bLMin 6enok, kpea-
TUHUH, MOYeBWHa, OUNMPYOUH, rMKO3a) onpeaensnu Ha cepTuduuMpoBaHHOM 0BOpyaOBaHMM B remMaro-
nornyeckoi naboparopum Camapckoit 0611acTHOW BETEPUHAPHO CTaHUMW. BaBeluvBaHme Spok NpoBoauM
Ha HanonbHbIX Becax ¢ TouHoCTb 0,001 1 npu poxaeHuu, B Bo3pacte 4 u 8 mecsaues. LLepcTHyto npoayk-
TUBHOCTb SIPOK 13y4anu B Bo3pacTe 8 mecsueB no 06LLenpuHATLIM METOAMKAM.

Becb nonyyeHHbIn MaTepuan 0bpabotaH METOAOM BapUaLMOHHON CTAaTUCTUKA Ha LOCTOBEPHOCTb
C ucnonb3oBaHuem kputepus CTbtogeHTa u nporpammHoro komnnekca Microsoft Excel 10.

Pe3ynsmambi uccnedoeaHull. AHanu3 nokasatenen MopdonorMyeckoro coctaBa KpoBK HOBO-
POXOEHHbBIX SATHAT MO3BOMMN YCTAHOBUTb, YTO KOMMYECTBO SPUTPOLIUTOB W NENKOLMTOB COCTABMIO B Nep-
Boun rpynne 10,40£0,02-10"2/n n 8,32+0,16-10°/n, COOTBETCTBEHHO, YTO MEHbLLE, YEM Y SrHAT BTOPOW W
TpeTben rpynn, Ha 0,62-10'2/n n 1,0-10%2/n, nenkoyntoB — Ha 0,18-109n un 0,25-109/n, cOOTBETCTBEHHO
(tabn. 1).

Y HOBOPOXOEHHbIX ArHAT BCEX IPYNN YCTAHOBMEHO MOBLILLEHHOE COAEPXaHWe NEeNKoUMTOoB, Mo
CPaBHEHMIO C NoKasaTeNsaMu SApoK uccneayemblx rpynn B 4- 1 8-Mecsa4yHOM BO3pacTe, YTO CBA3AHO CO Cro-
COOHOCTbIO apanTauuy K YCrOBMUAIM BHELIHEN Cpedbl ArHaT npu poxaeHu. C HOBOPOXOEHHOCTU A0
4-MeCYHOrO BO3pacTa cofepxaHue remornobuHa B KPOBM XMBOTHBLIX NEPBOW IPYnMbl YBENYUIOCH Ha
7,02 r/n nnu Ha 8,76%, k 8-mecauHomy Bo3pacty — Ha 10,06 r/n unm Ha 12,55%. B KpoBM KMBOTHBLIX BTO-
poil rpynnbl yBENMYeHWe codepkaHus remornobuHa k 4 mecauyam coctasuno 12,06 r/in unmn 14,85%,
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k 8 mecauam — 15,12 r/n unm 18,60%, TpeTben rpynmbl — yBENMYEHWE CoaepaHne remornobuHa cocTasu-

no k 4 mecsauam 16,32 r/n unm 20,50%, k 8 mecauam — 21,02 r/n unm 26,22%.

Tabnuua 1
lNokasaTenu KPOBW N €€ CbIBOPOTKN APOK NCCneayemblx rpynn
[pynna XMBOTHbIX
lMokasatenb
nepeas BTOpast | TPETHS
MpW POXAEHUN
'emornobuH, r/n 80,14+0,13 81,20+0,17 80,16+0,12
Oputpoumtsl, 1012/n 10,40+0,02 11,02+0,04' 11,400,03’
TNeiikoumTbl, 109/n 8,32+0,16 8,50+0,10 8,57+0,08
O06wuit 6enok, r/n 48,45+0,07 50,04£0,08 50,75+0,05"
KpeaTuHuH, Mmons/n 0,47£0,10 0,50+0,07 0,49+0,04
MoueBwuHa, MMOnb/n 3,20+0,07 3,19+0,06 3,21+0,05
BunupybuH, MKMOb/MOnb 3,33+0,09 3,45+0,08 3,48+0,09
['ntoko3a, MMonb/n 1,87+0,17 1,92+0,24 1,90+0,13
4 mecsua
'emornobuH, r/n 87,16+0,11 93,26+0,14" 96,48+0,13"
Oputpoumtbl, 1012/n 8,92+0,04 10,22+0,06" 10,47+0,11"
TNeiikoumTbl, 109/n 6,84+0,07 7,07+0,05 7,78+0,13
06Lwmin 6enok, r/n 66,28+0,08 68,25+0,10" 69,12+0,11"
KpeaTuHuH, MMonb/n 0,67+0,04 0,69+0,03 0,75+0,16
MoueBwuHa, MMOnb/n 3,64+0,02 3,84+0,04 3,93+0,08
Bunmpy6uH, MKMOsb/MOnb 3,70+0,06 3,62+0,09 3,55+0,06
[noko3a, MMonb/n 1,96+0,02 2,60+0,03 2,58+0,02
8 mecsLeB

l'emornobuH, r/n 90,20+0,18 96,32+0,15" 101,1840,16™
Oputpoumtbl, 1012/ 8,64+0,09 9,3540,07 9,60+0,08"
TNeiikoumTbl, 109/n 7,960,12 7,300,11 7,36+0,21
OBbwwit Genok, r/n 69,45+0,10 72,16+0,12" 74,18+0,17"
KpeatuHuH, Mmonb/n 0,72+0,07 0,73+0,12 0,79+0,18
MoyeBuHa, MMorb/n 4,32+0,04 4,48+0,10 4,52+0,09
Bunupy6uH, MKMOnb/MOnb 4,05+0,14 3,78+0,28 3,64+0,13
['noko3a, MMonb/n 2,06+0,03 2,92+0,04" 3,08+0,07

Mpumevanue. * — P<0,05; **~ P<0,01; *** - P<0,001.

Y SIpok uccrneayembix rpynn coaepxaHue obLero Genka B CbIBOPOTKE KPOBYW MU poxaeHUM Obino

HEOAVHAKOBbIM: B KPOBW XMBOTHbIX TpeTbe rpynnbl 50,75 r/n, yto Ha 0,71 r/n 6onbLue, 4eM BTOPON rpyn-
nbl, 1 Ha 2,30 r/n Gonblue, YeM B KPOBY XMBOTHbIX NEPBON rpynnbl. PasHuua B coaepxaHum obuero 6enka
B CbIBOPOTKE KPOBW HOBOPOXAEHHbIX STHAT NepBoi 1 TpeTbel rpynn goctoBepHa (P<0,05). CogepxaHue
KpeaTuHuHa, GunupybuHa v rnKo3bl B CHIBOPOTKE KPOBU AMHAT UCCeayeMbIX rpynn npu poXAeHUn npak-
TUYECKN OfuHaKoBO. [JOCTOBEPHOE MOBLILLIEHWE coaepxaHust obuiero Gernka B CbIBOPOTKE KPOBMU SATHST,
NOMyYeHHbIX 0T HapaHOB-NPOU3BOAUTENEN KyMObILLEBCKOM U CEBEPOKABKA3CKOM MOPOA, MO CPABHEHUIO C
nokasaTensMu SIrHsT, NOSy4YeHHbIX OT YUCTOMOPOAHOTO pa3BeAeHNs OBEL, aKkkauKckoi nopodsl, 06ycnosu-
no Gornblyl XuByt maccy npu poxaeHun (Ha 0,28 kr u 0,32 Kr) MO CPaBHEHMIO C UX CBEPCTHULAMM
(Tabn. 2).

Tabnuua 2

,D,I/IHaMI/IKa XVBOW Macchbl APOK UccnegyembIx rpynn
Xueas macca, kr

Ipynna X1BOTHbIX
npu POXAEeHUN B Bo3pacte 4 mecsua B Bo3pacTe 8 MecsiLeB
MepBas 4,05+0,07 28,67+0,16 38,2040,35
Bropas 4,37+0,06 31,4040,21 41,24+0,22
TpeTbs 4,28+0,09 32,09+0,14 42,9410,18

K 4- n 8-mecsuHOMY BO3pacTy cogepxaHue obLero benka B CbIBOPOTKE KPOBM YBENMYMIOCH Y UM~
CTOMOPOAHBIX APOK NepBo rpynnbl Ha 36,8 1 43,34%. Y NOMECHbIX SPOK, NOMYYEHHbIX OT OBLEMATOK ak-
KauKCKOW nopoAbl 1 BapaHoB-NPOM3BOAMTENEN CEBEPOKABKA3CKON NOPOAbI, coaepxaHue obiero beska B
CbIBOPOTKE KpOBY B 4- 1 8-MecsuHOM Bo3pacTe yeenuuunocs Ha 36,3 u 44,20%, COOTBETCTBEHHO.
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Y NOMECHBIX SPOK, MOMYYEHHbIX OT OBLIEMATOK aKkaukCKon nopodbl U 6apaHoB-Npou3BoaUTENEN
KyObILLEBCKOW NOPOAbI, coaepaHue obuiero benka B CbIBOPOTKE KPOBU, NO CPABHEHMIO C NOKasaTensmm
NPy POXAEHUM, YBENNYMNOCH K 4- 1 8-MecsuHoMy Bo3pacTy Ha 36,19 1 46,16%, COOTBETCTBEHHO.

Ha MHTEHCMBHOCTb KNeTOYHOro 06MeHa BeLLeCTB YKasblBaET MokasaTerb KOHLEHTPaLMM FKo3bI
B CbIBOPOTKE KPOBW, KOTOPAs XapakTepusyeT reHeTUYECKY NpeapacnofioXeHHOCTb N M3MEHSIETCS B 3aBU-
CUMOCTW OT YPOBHS BUNUPYBUHA 1 KpeaTUHWHA. AHanu3 rpagueHTbl CoLepXaHus rMioko3bl B CbIBOPOTKE
KPOBW MOKa3as, YTo OHO YBENWUYMIOCh K 8-MECSA4YHOMY BO3PAcCTy Y XMBOTHbIX BCEX MCCneayeMblxX rpymn.
CopepxaHue roKo3bl B CbIBOPOTKE KPOBW SPOK TPETber rpynnbl B 8-MeCA4YHOM BO3pacTe COCTaBWIO
3,08 mmonb/n, yto Ha 1,02 mmonb/n 1 0,16 MMONb/M, COOTBETCTBEHHO, BOMbLLE, YEM B CbIBOPOTKE KPOBM
SIpOK NepBomn u BTopoit rpynn. CoaepxaHne GunnpybuHa B KPOBU STHAT NPU POKAEHUM COCTABUIO B nep-
Bou rpynne 3,33 MkMosb/Monb, 4To Ha 0,12 1 0,15 MkMorb/Monb 60nbLLe, COOTBETCTBEHHO, YEM B KPOBM
arHat 2 1 3 rpynnbl. B 8-MecsuHOM Bo3pacTe YCTaHOBMEHO YBENMYEHWE copepxanus bunmpybuHa B Cbl-
BOPOTKE KPOBM MO CPaBHEHUIO C 4-MeCSYHbIM BO3pacToM: B nepsoi rpynne Ha 0,35 MKMOMb/MOMb 1nu
9,50%, Bo BTOpOM rpynne — Ha 0,18 mkmornb/Monb unn 4,97%, B Tpetben rpynne — Ha 0,09 Mkmonb/Morb
nnu 2,50%.

[ins XapakTepucTuk1 CTeneHn as3oTUCToro obmeHa B GMOMOrMM M BETEPUHAPHON MeauUMHe UC-
NOMb3YKTCA NoKasaTenm KoNMYecTBa MOYEBUHBI U KpeaTUHUHA B CbIBOPOTKE kpoBU. CoaepkaHne MoyeBm-
Hbl B KPOBM XWBOTHbIX 8-MECSAYHOr0 BO3pacTa 3aBMCUT OT X reHOTMNA. Y MOMECHBIX SPOK BTOPOW U TPeTb-
eil rpynn B nepuoa ¢ 4- 40 8-Mecsa4HOro Bo3pacrta CoepXaHue MOYEBMHbI B CbIBOPOTKE KPOBU YBENMUYM-
noco Ha 0,64 n 0,59 Mmonb/n, y XWBOTHBLIX NEPBOW rPynMbl B 3TOT e Nepuos COAepKaHMe MOYEBUHDbI
yBennuunock 0,68 monb/n. YBennyeHue cogepxaHns MOYEBUHBI, rMOKO3bl, oblero beska, kpeaTuHUHa
NP CHUKEHUN cofepxanns bunupybrHa k 8-MecsyHOMy BO3pacTy B KPOBW MOMECHBIX SPOK BTOPOM U Tpe-
Tbel rpynn oTpaxaeT UHTEHCUBHOCTb 6ENKOBOro, YrneBogHOro 0bMeHa 1 cTeneHb NpPosiBNEHNs CBOWCTBA
reTeposunca, YTO OKa3blBaeT BAMSHWE HA AWHAMUKY XWBOW MacChbl SPOK M WX LUEPCTHYI NPOAYKTUBHOCTb
(Tabn. 3).

Tabnuua 3
HacTpur wepctu Spok uccnegyembix rpynn

[pynna XuBOTHbIX - Hactpur weperu, kr - Bbixog mbiToi Wwepctn, %
HEMbITON MbITON
MepBas 3,65+0,08 2,08+£0,12 56,9
Bropas 3,92+0,06 2,26+0,84 57,6
TpeTbs 3,98+0,08 2,32+0,05 58,3

YKvBasi Mmacca SipoK nepBow rpynnbl yBENUUMnach K 4-mecsa4yHOMy BO3pacTy Ha 24,62 kr ¢ nepuoga
HOBOPOXAEHHOCTK, 3a nepuog oT 4 [0 8 mecaues — Ha 9,53 Kr, UTO MeHbLLE, YEM SPOK BTOPOW rpynnbl, Ha
2,41 xr 1 0,31 kr, u Apok TpeTben rpynnbl — Ha 3,19 kr u 1,32 kr, COOTBETCTBEHHO. [10 BbIXOZY YMCTON Luep-
CTMW SApKU TPETbEN IPYNMbl NPEBOCXOANIN CBOWUX CBEPCTHUL, 13 BTOpoW rpynnbl Ha 0,70% (unm Ha 0,06 kr)
v nepso rpynnbl — Ha 1,40% (unm 0,24 «r).

3aknoyeHue. PesynbTaTbl UCCNELOBaHWA CBUAETENbCTBYIOT, YTO ArHATA, NONYYeHHbIE OT CKpe-
LMBaHMS OBLIEMATOK akKauKCKOM nopoabl ¢ 6apaHamu-npou3BoauTeNsiMI KynbbILLEBCKOM U CEBEPOKaB-
Ka3CKOW nopog, N0 CPaBHEHWO C YNCTOMOPOAHBIMMU STHATAMU aKKaUKCKOM NOpoZb!, POXOAKTCS C BbICOKOM
KMBOM MaccoW, K 8-MeCsyHOMY BO3pacTy MO XMBOW Macce NPeBOCXOAAT CBOMX cBepcTHUY Ha 10,85
1 9,84 kr, no BbIxoay MbiToi wepctn — Ha 0,7 1 1,4%, COOTBETCTBEHHO, UTO 06ECMEYNBAETCA 3a CYET YC-
NEHNs B OpraH13Me MOMECHbIX SIPOK OKUCAUTENbHO-BOCCTAHOBUTENBHBIX peakuui, 6enkoBo-yrneBogHOro
MeTabonnama v NposIBIEHNS CBOMCTB reTepo3unca. VIHTEHCMBHOCTL pOCTa KUBOM Macchl 1 GonbLwniA Npo-
L|EeHT BbIXOAa YMCTON LUEPCTH YKa3blBaOT Ha B3aMMOCBSA3b NoKasaTenen KpoBY C MHTEHCUMBHOCTLIO 06MeHa
BELLECTB, 0 YeM CBUAETENLCTBYET NOBLILEHNE COAEPXKAHMUS B KPOBM U €€ CbIBOPOTKE reMornobuHa, apuT-
pouunToB, 0bLero 6enka, rMoKo3bl, KPeaTUHUHA, MOYEBMHBI MPU CHIBKEHUW COAEPXaHns bunupybuHa.
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Uenb uccnedosaHull — oxapakmepu3ogamb CmMpyKmypHble npeobpasogaHusi Koxu y npedcmasumenel
cemelicmea KowaybUx 8 3a8UCUMOCMU 0m nOpPodHbIX 0COBEHHOCMEl XUBOMHbIX. BbisicHeHUe 3akoHOMepHOCMEL,
nopodocneyucpudeckux ocobeHHocmel cmpykmypHoU opeaHu3ayuu obwe2o nokposa npedcmasumenel cemel-
cmea KowadbUx C UEebio ycmaHo8meHus npednock ok K pa3sumuro 0epMamomponHbIX Namosoaull — 00Ha U3 ak-
myarnbHbIX Npobiem KnuHu4eckol mopgponoauu u depmamosnoaul. YcmaHoeneHbl 0bujue 3aKOHOMEPHOCMU U no-
POOHbIE  OCOBEHHOCMU  KOXHO20 NOKPOBa Y KOPOMKOBOOCHLIX KOWa4ybUX C y4emoM €20 aHamomo-
monozpacpudyeckux ocobeHHocmel. BbisgneHa obpamHas 3asucumocmb Mexdy monujuHol anudepmuca u 2y-
cmomoli 80/10CSIHO20 NOKPOBA y U3ydaembiX XUBOMHbIX HE3a8UCUMO 0m NOPOOHOU npuHadnexHocmu. YcmaHos-
JIeHO cneyugudeckoe Kiybo4ko8UOHOE OGOPMIIEHUE KOMNazeH08bIX KOHCMPYKUUL OepMbI y 8CEX KOWEK KOPOMKO-
80/10CbIX nopod. MccrnedosaHus 8bINOMHEHLI Ha Kaghedpe aHamoMuU U 2UCmOosIo2uU XUBOMHbIX UMEHU nPoghecco-
pa A. @. Knumosa ®F60Y BO «Mockosckas eocy0apcmeeHHas akademusi 6emepuHapHoU MedUUUHbI U BUOMeXHo-
noauu — MBA umeHu K. W. CkpsibuHa». Obbekm uccnedogaHuss — 27 ocobeli Kowek KOpOmKogonochiX nopod
penpodykmugHo20 g8o3pacma (2-5 nem), U3 Hux cuamckas (n=5), pycckas eonybasa (n=5), 6ypmaHckas (n=6),
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bpumaHckas kopomkosonocas (n=7), beHzanbckas (n=4). Mamepuan uccrnedogaHuli — KOXHbI NoKpos. Mcnonb3o-
ganu KomnekcHbIl memoduyeckull nodxod, eKmyarwuli aHamoMUYeCcKoe npenapuposaHue, C8emosyr MUKpO-
CKONUIO 2UCMOII02UYECKUX CPE308, MUKPO-MOPGOMEMPUID U Cmamucmuyeckull aHanu3 nosydeHHbIX Yugposbix
daHHbIX. lNony4eHHble pe3ynbmame| Aensomes 6a308bIMU NPU OUEHKE MOPGHOPDYHKUUOHAIbHO20 COCMOSHUS KOXU
U 8bISBMEHUU CMPYKMYPHbIX USMEHEHUU, npouCX00sWuX 8 yCrogusx penapayuu KoxHbIX No8pexAeHUU.

MORPHOLOGICAL FEATURES OF THE GENERAL COVER IN SHORT-HAIRED
FELINE BREEDS

N. A. Slesarenko, Doctor of Biological Sciences, Professor, Head of the department «Animal Anatomy and Histology
named after Professor A. F. Klimov», Moscow State Academy of Veterinary Medicine and Biotechnology —
MVA named after K. . Scriabin.

109472, Moscow, Academician Scriabin street, 23.
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P. S. Zagorec, Graduate Student of the Department «Animal Anatomy and Histology named after Professor
A. F. Klimov», Moscow State Academy of Veterinary Medicine and Biotechnology — MVA named after K. I. Scriabin.
109472, Moscow, Academician Scriabin street, 23.

E-mail: polina-93-08@mail.ru

Keywords: cat, breed, dermis, epidermis, glands, felines, short-haired.

The aim of the research is characterization of the skin change of the feline family, depending on the breed character-
istics of the animals. Clarification of relations, breed-specific features of skin of representatives of the felines family
in order to establish the predominant for the development of dermatotropic pathologies is one of the urgent tasks of
clinical morphology and dermatology. The general regularities and breed features of the skin cover of short-haired
cat were established, taking into account its regional anatomical and physiological features. The inverse relationship
between the epidermis thickness and the density of the hair cover of the studied animals was revealed, regardless of
the breed identity. A specific glomerate collagen morphology of dermis was found typical for all cats of short-haired
breeds. The research was carried out at the Department of Animal Anatomy and Histology named after Professor
A. F. Klimov, Moscow State Academy of Veterinary Medicine and Biotechnology after Scriabin, MBA. The object of
the study involved 27 individuals of short-haired cats of reproductive age (2-5 years), including Siamese (n=5), Rus-
sian blue (n=5), Burmese (n=6), British short-haired (n=7), Bengal (n=4). The research material is the skin. A com-
prehensive methodological approach was used, including anatomical dissection, light microscopy of histological sec-
tions, micro-morphometry, and statistical analysis of the obtained digital data. The results obtained are the basic for
assessing the morphological and functional skin state and identifying morphological changes that occur in the condi-
tions of skin damage repair.

BbisicHeHMe 3akOHOMEpHOCTEN, NopoaoCnELMPUIECKX 0COBEHHOCTEN CTPYKTYPHON OpraHn3aLum
obLero nokpoBa y NpeAcTaBuTeNel cemencTaa kowaubmx (Felidae) ¢ Lenbo yCTaHOBNEHNS NPeanoChINoK
K pasBMTMIO AEPMATOTPOMHbIX NATONOMA 40 HACTOSLLEr0 BPEMEHW OCTAETCS OAHOM M3 aKTyasnbHbIX NPO-
Bnem knuHuyeckon mopdonoru n gepmatonorum. Ocobyto 3HaYMMOCTL €€ peLueHne npuobpeTtaeT B CBS-
311 C YBEMNMYEHNEM KONMYECTBA XMBOTHbIX C MOBPEXAEHNAMM KOXHO-BONOCAHOMO Nokpoea [1, 3, 4, 7).

B poctynHom nutepatype npefcTaBneHbl pesynbTaTbl HEMHOMOUUCEHHBIX UCCe0BaHWI, Kaca-
HOLLIMXCS U3YYEHNS CTPYKTYPHOW OpraHn3aLmm KOXu 1 ee NpoM3BOAHbIX Y NpefcTaBuUTeNen cemeincTsa Ko-
waubmx (Felidae). Tak, MetoTCs CBELEHUS O CTPOEHUM OBLLEr0 NOKPOBA Y KOLLKM AomaluHen [1, 3, 4, 5, 6].

BmecTe ¢ Tem, aHanu3 nutepatypbl nokasas, 4to NpaKkTUYeckn OTCYTCTBYHOT AaHHbIE O MOPOAHBIX
1 aHaTOMOTOMOrpacPMUECKX MUKPOMOPEONOrNiecknx 0COBEHHOCTSX KOXXHOTO MOKPOBA Y NpeacTaBuUTenen
KoLLa4bnX. OTW AaHHble MOTYT CcTaTb (PyHAAMEHTanbHbIMW ANs pacluMgpoBki naTomopdo3a BecbMa pac-
NPOCTPaAHEHHbIX NOBPEXAEHUI KOXKI PA3NIUYHOrO reHesa.

Lenb uccnedoeaHull — 0xapaKTepu3oBaTb CTPYKTYpHble NpeobpasoBaHus KOXW y NpeacTaBuTe-
nen cemMencTBa KoLwaybkx B 3aBMCUMOCTY OT NOPOAHbBIX OCOOEHHOCTEN XMBOTHBIX.

3adayu uccnedosaHull — YCTaHOBUTL OOLUME 3aKOHOMEPHOCTM CTPOEHMSI KOXHOTO MOKPOBa
y MnpeacTaBuUTENnen CEMENCTBA KOLaybWX; BbISBUTL Cneuudmyeckne npusHakn Mopgonoryeckon
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OpraH13aLmMm KOXu Yy KOLIEK KOPOTKOBOMOCKIX MOPOA; NPEACTaBUTb NOPOAHbIE OCOOEHHOCTU CTPYKTYPHOM
OopraHu3aLumm obLLero NoKpoBa y KOPOTKOBOMOChIX NOPOA NPEACTaBUTENEN Kowwaubux (Felidae).

Mamepuanbi u memodsI uccnedosaHus. ViccnenoBaHus BbiNONHeHbl Ha 6a3e kadeapsbl aHaTo-
MUK W TUCTONOINN XMBOTHBIX UMeHU npodeccopa A. ®. Knumosa rE0Y BO MITABMub — MBA umeHu
K. . CkpsibuHa. O6bekT nccnenoBaHns — 27 0cobeil KOLLEK pasfiMyHbIX KOPOTKOBOIOCHIX NOPOA Penpo-
OYKTUBHOrO Bo3pacTa (2-5 net), u3 Hux cuamckas (n=5), pycckas ronybas (n=5), 6ypmarckas (n=6), 6pu-
TaHckas kopoTkoBonocas (n=7), beHranbckas (n=4). cnonb30BaHHbIN KOMMMEKCHBIN METOAMYECKUIA NOA-
X0Z, BKMKOYan aHaTOMUYECKoe NpenapupoBaHne, CBETOBYK MUKPOCKOMMIO MCTONOMMYECKUX CPe30B, MUK-
POMOPGOMETPUIO U CTATUCTUYECKWIA aHAMK3 NOMYYEHHBIX LMGPOBLIX AaHHbIX [2].

OparmeHTbl koxmM paamepom 10x10 MM 0TBMpanmu ¢ yHUUUMPOBAHHBIX Y4acTKOB (CMMHA, XMBOT),
cukenposanu B 10% pactope HenTpanbHOro hopmaniHa, NpoMbIBany BOAONPOBOAHON BOLOW B TEYEHME
24 yacos, 3aTem 06€3BOXMBaNM B CMpTax BOCXOAsLEN KoHUeHTpauun (o1 50° go 100°) v 3anuBanu B
napacuH no obLenpuHATON MeToauke. MCTOMNOrMYeckMe Cpesbl TOMLMHOM 3 MKM OKpaluBanmu re-
MaTOKCUIIMHOM 1 303MHOM, a Takke no metogy BaH-I'msoHa.

N3yyeHne obLuein MMKpoMopdhonornieckon KapTiHbl MPOBOAWAN NPV MOMOLLM CBETOBOTO MWUKPO-
ckona «Nikon» (AnoHus). Mukpockonnyeckyto MOPPOMETPUID U CTAaTUCTUYECKYD 00paboTky LMPPOBbIX
[aHHbIX NPOBOAWNMN C UCMOMNb30BAHNEM COBMELLEHHON C MUKPOCKOMNOM CEPTUULMPOBAHHOM NporpamMMbl
aHanu3a nsobpaxerns ImageScope C (000 «Cuctembl AnNs MUKPOCKONUM U aHanu3ay).

Pe3ynsmambi uccnedosaHull. YCTaHOBNEHbI 00LME 3aKOHOMEPHOCTW, BMAOBbIE M MOPOAHbIE
0COBEHHOCTH CTPYKTYPHOI OpraHM3aLun KOXHOTO MOKPOBa Y U3yvaeMblX NpeacTaBuTenNen KoLadbmx.

Obwlas 3aKOHOMEPHOCTb ANdPepPEHLMALMN KOXN Ha TPK CTPYKTYPHBIE 30HbI (ANMAEPMUC, AepMy
W TMNoaepMy), CBOMCTBEHHAS XMBOTHBIM APYrX TaKCOHOMUYECKMX rpynn, 0BHapyXeHa y BCEX U3Y4EHHbIX
XMBOTHbIX (puc. 1). BMecTe ¢ TeM, UX COOTHOLIEHME, MOPOMETPUYECKME NOKa3aTesNn, MUKPOapXMTEKTO-
HWKa, CTPYKTYPHOE OPOPMIIEHIE XENE3NCTOrO KOMMIEKCa MMEOT NopoAoCnELMPUIECKNE NPUHAKN.

Puc. 1. Mukpomoponormyeckas kapTHa KOXXHOro NoKpoBa KOLLKW AOMaLLHeN
(remaTtokcunnH 1 303uH; 06. 10, ok. 10):
1 - anugepmuc, 2 — aepma, 3 — NoTOBbIE Xenesbl, 4 — canbHble Xenessl, 5 — Bonoc, 6 — rmnogepmuc

Mpu aHanu3e nokasatens obLen TONWMHbI KOXW Y U3y4aeMblX MOPOL AOCTOBEPHbIX Pa3nnynii
oBHapyxmuTb He yaanocb. ObLmin NOKPOB B 06MACTM CMHBI Y BCEX XMBOTHBIX TOMLLE, YEM B 0BNacTut xu-
BOTa, YTO MOXET ObITb CBA3AHO C (PYHKLMOHANbHBIMU OCODEHHOCTAMM AaHHbIX PEroHOB Tena (Tabn. 1).

Tabnuua 1
[MokasaTenn TOMNLWMHbI KOXM Y KOLLaYbiX KOPOTKOBOMOCHIX NOPOS,

Mopona TonwmHa KoXu, MKM
CnuHa XKusot
BeHranbckas 1143,21+16,19 1130,11+12,50
Pycckas ronybas 1139,13+13,18 1127,43+12,36
Cwviamckas 1147,33+16,37 1133,65+12,23
bpuTaHckas KopoTkoBonocas 1150,19+15,48 1137,23+13,22
BypmaHckas 1154,25+12,32 1141,44+11,75*

Mpumeyanue: * - P<0,05; ** - P<0,01; *** - P<0,001.

40 W3secTns Camapckoi rocyaapCTBEHHOI CENbCKOX03ANCTBEHHON akaaemuy Bbin.2/2021




BapunabenbHOCTLI0 Y M3y4aeMbix NpecTaBuTENeN KOLAybiX OTNIMYaEeTCs TONWMHA Anuaepmuca.
OHa onpegenseTcs BO3pacTOM XWBOTHOTO, NOPOAHON NPUHAANEXHOCTHIO M TONUYECKMMM 0COBEHHOCTAMM
obwero nokposa (Tabn. 2).
Tabnuua 2
[NokasaTenu TONLWMHbI ANMAEPMICA Y KOLIAYbMX KOPOTKOBONOCKIX MOPOA

TonwmHa anugepmuca, Mkm
Mopona CnuHa Kusot
beHranbckas 20,28+0,19 15,13+0,50***
Pycckas ronybast 19,14+0,18 17,46+0,36***
Cuamckast 20,33+0,37 18,2140,23***
BpuTaHckas kopoTkoBonocas 21,4540,52 19,21+0,50**
BypmaHckas 23,1740,85 20,040,32**

MpumeyaHwe (3neck u aanee): * — P<0,05; ** — P<0,01; *** - P<0,001.

MWHAManbHOTO 3HAYeHWs TOMWMHA dNMAepMMUca JOCTUTAeT Y PYCCKOW ronyboi KOLKW, Makcu-
MarnbHoro — y bypmaHckon. Crnamckas, 6eHranbckas 1 GputaHckas KOpOTKOBOMOCas 3aHUMAKT Mo 3TOMY
nokasaTento NPOMEXYTOYHOE NOSIOXKEHNE.

Y KolwaybKx BCEX Mopog MOATBEPKAEHa KOHUenuus oOpaTHON 3aBUCUMOCTM MEXAY TOJLLMHON
anugepmmca 1 rycToTon BOMOCSHOrO nokposa (Tabn. 3). Tak, 4OCTOBEPHOE YMEHbLUEHWE TOMLLMHbBI dnK-
[iepMIca He3aBMCUMO OT NOPOAbI KMBOTHBIX, TOMMYECKMX OCOOEHHOCTEN KOXHOMO NOKPOBA COMPOBOXAa-
eTCs YBENMYEHNEM KONMWNYECTBA BONOCSAHBIX (DOMNMMKYNOB Ha AKBWUBAMNEHTHOW MAoLWaan rmcTonornieckoro
cpesa.

Tabnuua 3
3aBMCMMOCTb TOMNLLMHBI ANMAEPMICA OT rYCTOTbI BONOCSHOMO NOKPoBa'
Mopona TornwuHa anuaepmuca Konnyectso BONocsHbIX hoNInKynos
CnuHa YKusot CrnuHa YKusot
BeHranbckas 20,2840,19 15,13+0,50*** 35,14+0,34 59,45+0,46™*
Pycckas ronybas 19,1440,18 17,4640,36** 40,03+0,12 63,23+0,39"**
Cuamckas 20,3340,37 18,2140,23** 33,3140,11 56,4240,31***
BpuTaHckas kopoTkoBonocas 23,17+0,85 20,0£0,32** 21,4410,20 45,600,28***
BypmaHckas 21,45+0,52 19,2140,50** 27,75+0,42 48,37+0,86***

MpumeyaHne: 1 — NogcYET KoNMYecTBa BONOCSHBLIX (OONMMKYMNOB NPOBEAEH B CTaHAAPTHOM NOJE 3PEHNS Mpu YBENN-
yeHum B 100 pas.

TonwmHa OCHOBbI KOXW (AepMbl) ONpeaensieTcs NOPOLHON NPUHAANEXHOCTBI0 U3yYaemblX Npea-
cTaBuTenen kowavbux. MMHUManNbLHOrO 3Ha4YeHUst OHa JOCTUraeT y KOWKKM GeHranbCko nopoabl, Makcu-
MasibHble LUgpoBble 3HaYEHWS BbISBIEHbI Y KOLUKM BPUTAHCKON KOPOTKOBOIOCOM NOPOZbI U MPOMEXYTOY-
HOe NOOXEeHWe 3TOT NoKasaTesb 3aHUMaeT y CMAaMCKOM, pycckoit ronybor 1 GypmaHckor Kollek (Tabn. 4).

Tabnuua 4
[NokasaTenu TOnWMHbl 4epMbl
TonwuHa fepMbl, MKM
ropona CnuHa Kusot
beHranbckas 689,19+17,75 636,32+13,40*
Pycckas ronybas 720,23+23,42 689,33+18,25
Cuamckas 769,22+15,28 708,22425,73*
bpuTaHckas kopoTkoBonocas 775,34+14 44 707,26+11,27**
BypmaHckas 744,14+18,37 684,35+13,16**

Mpumeyanwe: * - P<0,05; ** - P<0,01; *** - P<0,001.

KonnareHoBbI Kapkac B KOXEe XWBOTA KOLLEK XapaKTepudyetcs NneTneBMOHOW OpraHusaluen, B
KOXe CrUHbl KOMnareHoBble BOSIOKHA, aHAaCTOMO3Mpys Mexay coboit, hopMUpyOT OAHOTUMHbIE creumdu-
yeckue knybouku. Cneayet NOAYEPKHYTb, YTO Y KOLIAYbKX PENPOAYKTUBHOTO BO3pacTa, B OTNIMYWMW OT Apy-
TUX KMBOTHbIX, KONMareHoBbIe KOHCTPYKLMM B 0BOMX CIIOSIX OCHOBbI KOXM UMEIT creumduyeckoe knybou-
KoBMAHOE OhopMieHWe, KOTOPOe C BO3PacTOM NEPEXOAWT B NMOTHOE OLHOPOLHOE MMETEHME BOMOKOH
(puc. 2, 3). EcTb 0cHOBaHME paccMaTpuBaTbh 3TOT (haKT, Kak CTPYKTYPHbIN aaanTuBHbIA 3KBUBANEHT Mogd-
AepXaHna YHKLMOHAbHbIX BO3MOXHOCTEN KOXHOTO NMOKPOBA Kak NpupoaHoro Guokomnosuta.
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Puc. 2. Mukpomopdhonorust KoxHoro nokposa Puc. 3. Mukpomopdonoriieckas kapTuxa
[BYXMNETHEi KOLLIKI GypMaHCKOI Mopoab! KOXHOIO MOKPOBA TPEXNETHEN KOLLKM CUaMCKOW Mopogpbl
(rematokcunuH 1 303uH; 06. 10, ok. 10). (remaTokcnvH 1 303uH; 06. 10, ok. 10).

Kny6oukoBuaHoe othopmnetie ApXWTEKTOHMKA NMYYKOB KOMMareHoBbIX BOSIOKOH AE€pMbl

NY4YKOB KONnareHoBbIX BOJIOKOH

FnyGuHa 3aneraHns BONOCAHbIX (PONNNKYIIOB, XapaKTepu3yHoLLas cTeneHb 3periocTi BONOCAHOro
MOKPOBa Y M3yyaeMblX XMBOTHbIX, HEOAMHAKOBA M ONpedenseTcs WX BWOOBONA XapaKTepUCTUKOA W
TOMUYECKAMU OCOBEHHOCTAMM KOXU. Tak, y BCEX XMBOTbIX BOMOCSHblE (ONMUKYMbl B KOXE CMUHbI

3anerart rny6>|<e, YEM B KOXE XMBOTA.
Mpn M3y4eHUn CTPYKTYPHOM opraHm3auum >Xenesncrtoro Kommnrekca KOXW BbIABIIEHbI KaK

canbHble, Tak 1 NOTOBbIE Xenesbl (puc. 4).

+ CaneHble Henesbl

* MNovosbie Heness

Puc. 4. Mukpomoponorus KOXHOro nokpoBa y KoLukv fomaluHei (06. 20, ok. 10):
a-B — reMaTOKCUINUH U 303UH; I — METO[, BaH-I'm3oHa
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Bonpoc 0 Hanuuuu MOTOBLIX Xerne3 y kKowaubx B AOCTYMHOW nuTepatype SBnseTcs
auckyTabenbHbiM [3, 5]. BmecTe ¢ Tem aTu xenesncTble 06pa3oBaHust BbISIBNIEHbI B kKOXe 06nacTu xueoTa,
YTO NOATBEPXAAETCa MUKpockonuyeckn (puc. 4, a-r). KoHueBble OTAENbl BbISIBMEHHbLIX XENe3nCTbIX
00pa3oBaHuil y KOLIEK NOKANMU3YKTCS Kak B COOCTBEHHO KOXe (puc. 4, a), Tak U B MOAKOXHON XMPOBOWA
knetyatke (puc. 4, 6) 1 MOryT NPOHMKATL B MOAKOXHYHO dhacumio (puc. 4, B).

3akntoyeHue. YcTaHOBMeHb! 00Le 3aKOHOMEPHOCTU, BUAOBbIE 1 NOPOAHbIE 0COBEHHOCTM MOp-
(hONOrM4eckoil OpraHM3aLMn KOXHOO MOKPOBa Y KOLaybkX KOPOTKOBOMOCKIX NOPOA, KOTOPbIE BbIpaXKatoT-
cq B BapuabenbHOCTM COOTHOLIEHWSI CTPYKTYPHbIX 30H, rMyOMHbI 3aneraHus BONOCSAHbIX (HOMNUKYMOB,
CneunU4HOCTH CTPYKTYPHOTO OPOPMIEHUS MYYKOB KONMareHOBbIX BOIOKOH 1 XENe3ncToro KoMnmnekca.

BbISIBNEHO, YTO MWUHUMAMbLHOMO 3HAYEHWUS TONWMHA ANUAepMnUca AOCTUraeT y pycckoil ronybon
KOLLKKM, MakcumanbHoro — y 6ypmarckon. Cuamckas, 6eHranbckas 1 bputaHckast KOPOTKOBOOCAs KOLLIKM
3aHUMatOT MO 3TOMY NOKa3aTenNt MPOMEXYTOYHOE MOMnoXeHWe. ToMLWmMHa AepMbl AOCTUrAET MUHUMATbHO-
r0 3HAYEHNS Y XMBOTHbIX GEHranbCckoi Nopodbl, MakcuMasbHble LUgPOBble 3HAYEHUS BbISBMEHbI Y KOLLKM
BpuTaHCKoN KOPOTKOBOMOCON NOPOABI 1 MPOMEXYTOYHOE NONMOXEHWe 3TOT NnokasaTerb 3aHUMaeT y cuam-
CKOW, pycckon rony6omn 1 6ypMaHCKOM KOLLEK.

B CTpyKTYypHOI OpraHu3aLuy COCOYKOBOIO W CETYaTOro CoeB AepMbl BbISIBIIEHO NpeobrnagaHue
kny6O4KOBMAHOTO OPOPMIEHUSI BONOKHUCTBIX KOHCTPYKLMIA, YTO SBMSETCS BUAOCTELMEUYECKUM NPU3Ha-
KOM CTPOEHUS KOXHOrO NOKpOBa Y NpeAcTaBuTenen Kowaybmx (Felidae).

Y n3yyaemblx nNpeacTaBUTENEN KOLIAYbWX BbISBIEHO HanuumMe NOTOBbIX XXENe3 B KOXe XMBOTa,
KOHLIEBbIE OTAEMbI KOTOPbIX NOKANM3YKTCA B MOAKOXHOW XKUPOBOW KNETYATKE, a TakKe MPOHUKAOT B NOA-
KOXHYH (hacLmIo.

[Mony4yeHHble AaHHble SBMSAKTCA 3TANOHHBIMK MPU OLEHKE MOPEO(YHKLMOHANBHOTO COCTOSHMS
KOXM U KIMHUKO-PU3NONOrMYECKOI KBanNMMUKaLMM CTPYKTYPHBIX M3MEHEHMIA, MPOUCXOASALLMX NPK penapa-
TMBHOWN pereHepawLun 4epMaToTPONHbLIX NOBPEXAEHMMN.
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Uenb uccnedosaHuli — ynydweHue kayecmea u numamesibHolU UeHHOCMU CeHaxa U3 JIloUepHb! NOCE8HOU
MemoOOM BHECEHUSI 8 3EeMIEeHYK Maccy npu CeHaxuposaHuu buokoHcepgaHma «[IpuHlpac 3x3». CospemeHHble
buonoauyeckue npenapamsl 8 C80EM COCMase codepxam Xusbie Kybmypbl CNeyuanbHO OMCeNeKYUOHUPOBaHHbIX
MOII0YHOKUCITbIX, NPONUOHOBOKUCbIX U Cnopoobpasyrouwiux bakmeputl, KOMNIeKC aMuHOKUCIom, (hepMeHmos, 8u-
MamuHo8 U MUKPO3iIeMeHmos. BHeceHue npenapama npu CEHaxupogaHUU 8 3e/IEeHyH Maccy No38ossem UHMeH-
cuguyuposamb NPOUECC MOTOYHOKUCT020 BPOXEHUS, yrydWumb COOMHOWEHUE Op2aHUYeCcKUX KUucrom, noebl-
cumb codepxaHue numamerbHbIX BEWECM8 8 CeHaxe U obecneyusaem HadeXHYH UX COXPaHHOCMb NpU XpaHe-
Huu. Uccnedosanusi nposodunu Ha komnnekce no npoussodcmey monoka OO0 «PadHa» Camapckoll obnacmu.
Mamepuan uccrnedosaHuli — Koposbi 2onwmuHckol u atipwupckol nopod. CeHax ckapMmnugarnu Koposam 8 Kosu-
yecmee 24 ke 8 cocmase NOMHOPaYUOHHOU KOPMOCMECU 8 COOMBEMCMBUU C payUOHOM. B pe3ynbmame eHeceHus
bUOKOHCEpPBaHMa 8 CEHaXupyemyto Maccy 8 20mosoM Kopme coOepxaHue 0p2aHUYeCcKux KUCIom y8enuyunoch Ha
0,54%, 8 mom yucne monoyHol kucromsl — Ha 0,80%. CodepxaHue Cyxo020 gewecmea ysenu4qunocs Ha 4,6%, 06-
MeHHOU sHepauu — Ha 37,4%, OKE — Ha 9,1%, nepesapumozo npomeuHa — Ha 13,8%, cbipoli knem4yamku — Ha
0,9%. CkapmnusaHue KoposaM ceHaxa ¢ bUOKOHCepsaHmoM nosbIicuiio Memabonudyeckue npoueccsl 8 pybue Xu-
gomHnbIx. Konuyecmeo uHghy3opuli 8 pybuyoeoll XudKkocmu Kopos 20wmuHcKol nopodsi yeenuyunocs Ha 29,0%,
alipwupckoli — Ha 25,8%, konuyecmso bakmeput, coomeemcmeeHHo, Ha 26,5 u 27,5%. B pesynbmame codepxa-
Hue obwezo asoma nosbicunocs Ha 15,0-15,1%, 6enkosozo asoma — Ha 40,4-42,9%, colepxaHue ammuaka,
Haobopom, cHusunock Ha 40,0-40,6%. CodepxaHue nemy4ux XupHbIX KUCIOM CHU3UIoch Ha 12,6-16,2%, dons
YKCYCHOU Kucromsl npu 3mom yeenuyunack Ha 7,73-8,71%. Bce amo okasano nomoxumenbHoe 8rusHUe Ha nepe-
8apUMOCMb NuMameribHbIX 8eUEeCm8 XUBOMHbIMU OnbIMHbIX 2pynn. [lepesapumocmb Cyx020 gewecmea Kopma
noskicunach, coOomeememaeHHo, Ha 4,14-4,57%, cocmasnsouux e2o KOMNoHeHmMos — Ha 4,23-6,97%.
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The aim of the research is to improve the quality and nutritional value of the alfalfa haylage applying the «Green-
grass 3x3» biopreservative with herbage. Current biological preparations contain live cultures of specially selected
lactic, propionic acids, and sporogenous bacillus, a complex of amino acids, enzymes, vitamins and minor nutrient
elements. Preparation use with herbage during haylage leads to intensification the lactic acid fermentation, improve-
ment of ratio of organic acids, increase the content of nutrients and ensuring their reliable safety during storage. The
research was carried out at the milk production complex of «Radna» LLC in the Samara region. The research was
provided involving Holstein and Ayrshire breeds. The haylage was fed to cows in the amount of 24 kg as part of a
balanced feed mixture in accordance with the casein diet. As a result of applying a bio-preservative with herbage, the
content of organic acids in the ready made feeds increased by 0.54%, including lactic acid — by 0.80%. The dry
weight increased by 4.6%, available energy — by 37.4%, energy feed units — by 9.1%, digestible protein — by 13.8%,
crude fiber — by 0.9%. Feeding the cows haylage with a bioconservative increased the metabolic processes in the
tripe of animals. Ciliata weight in the ruminal fluid of Holstein cows increased by 29.0%, Ayrshire — by 25.8%, number
of bacteria, respectively, by 26.5 and 27.5%. As a result, the content of total nitrogen increased by 15.0-15.1%, pro-
tein nitrogen — by 40.4-42.9%, and ammonia, on the contrary, decreased by 40.0-40.6%. The content of volatile fatty
acids decreased by 12.6-16.2%, while the proportion of acetic acid increased by 7.73-8.71%. All this had a positive
effect on the digestibility of nutrients by the animals of the experimental groups. The digestibility of the dry weight of
the feed increased, respectively, by 4.14-4.57%, and its components — by 4.23-6.97%.

B ycnoBusx peanusauumn HauuoHanbHoro npoekta «Passutue AlK», NpUHATO peLleHne B MOMoY-
HOM CKOTOBOACTBE peLaTb npobnemy BaroBoro NPOU3BOACTBA MOSIOKA HE 3a CYET YBENMYEHMS NOromnoBbs
KOpoB, KOTOpoe cokpaTunock npu pacnage CCCP B 8 pas, a nyTem NOBbLILEHNS YPOBHS MOSIOYHOM MpPo-
OYKTUBHOCTM XUBOTHbIX. C 3TOM LIENbIo eXerogHo Ha Tepputopuio Poccun ns-3a pybexa 3aBosutcs 60mb-
LIOe KOMUYECTBO KPYMHOTO POraToro ckoTa pasnuyHbIX CneLmanmavMpoBaHHbIX MOPOA MOMOYHOMO Hanpae-
neHus. MNpn 3TOM OCHOBHbLIM (PAKTOPOM peanu3auui BbICOKOTO, reHeTUYeCkM 0BYCNOBIIEHHOrO NoTeHLua-
na npoayKTUBHOCTW MMNOPTHOIO CKOTa, SABASETCS Kpenkasi KopmoBas 6a3a, BbICOKOE KayeCTBO 3aroTaBnu-
BaeMbIX KOPMOB, MOArOTOBKA UX K CKAPMIMBAHMIO 1 KOPMITEHUE XMBOTHbIX CBanaHCcUpoBaHHbIMM NO NUTa-
TEMNbHbIM BeLlecTBam paumoHamu. Hanbonee BaxHbIM nokasaTenem nosHOLEHHOCTW KOPMIEHUS BbICOKO-
NPOAYKTUBHBIX KOPOB SIBNSIETCA COAEpXaHWe NpoTenHa B OTAENbHbLIX KopMax W B pauuoHe B Lenom. [e-
(OULMT NPOTEUHA, KOTOPbI O4YEHb SIPKO BbIPAXEH B HACTOsILLEE BPEMS B KOPMax Ansi MOMOYHOrO CKOTa,
NPUBOANUT K HEAOMOMYYEHNIO CeNbCKOXO3NCTBEHHbIMI npeanpusaTusmMin 0o 30-35% KMBOTHOBOLYECKOM
npogykuum [1-4].

Pewwmtb cyulectsytowyto npobnemy aeduumra npoTenHa B pacTUTENbHBIX KOPMaX MOXHO NyTeMm
YBENNYEHUS B CTPYKTYpe KOPMOBOrO kniHa 6060BbIX KynbTyp. Ha Tepputopun Poccun TpaguuMoHHbIM
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WCTOYHUKOM PacTUTENbHOMO Benka SBNAITCH MHOroNeTHUE Tpasbl ceMeilcTBa 6060BbIX — MtoLepHa, Ko3-
NATHWK, BUKa, knesep ¥ Ap. OCHOBHbIM HEZOCTAaTKOM BCEX KOPMOBLIX KynbTyp cemencTBa 6060BbIX, 3Ha-
YUTENBHO CHWXAIOLMM KaYecTBO rOTOBOTO KOPMa, SIBNSETCS HU3KOE COLepXaHue caxapa, B pesynbTare
Yero 3eneHas Macca nnoxo cunocyercs [5-7].

[ins yny4LieHns CUnocyemMocT KOPMOBBIX KyMbTyp Y4eHbIMM pa3paboTaHo 60nbLioe KOnM4ecTBo
XMMUYECKUX M Bronornyeckux npenapaTos. B 0CHOBY KOHCEPBUPYHOLLErO AENCTBIUS XUMUYECKUX Npenapa-
TOB 3afIOXEHO CHUXEHWE BENUYMHBI pH [0 4,2 Ans NoAaBNeHNs XU3HELEATENbHOCTU PACTUTENbHbBIX TKa-
Hel, a TaKkke 3aMeAneHus XU3HeLesTeNbHOCTM MAKPOOPraHu3MoB. HegocTaTtkoM Ux UCNonb30BaHNS SIB-
NAETCA OrpaHNyeHne MOMOYHOKUCIIONO BPOXEHUS, OTCYTCTBUE BO3LENCTBUS Ha APOXNCKM WU MIIECEHU, YTO
NPUBOANT K NOTEPE NUTATENbHbIX BELLECTB B KOPME B npoLiecce xpaHeHns. CoBpeMeHHble Bronornyeckue
npenapaTbl B CBOEM COCTABE COAEPKAT XMBble KyNbTypbl CNeLnanbHo OTCENEKLMOHMPOBAHHBIX MOSTIOYHO-
KMCIbIX, MPONMOHOBOKUCTIbIX M CNopoobpasytowmx 6akTepuis, KOMANEKC aMUHOKUCIIOT, (hepMEHTOB, BUTa-
MWHOB N MUKPO3NEMEHTOB. BHECEHWe npenapaTa Npy CEHaXMPOBAHWM B 3eMIeHY0 Maccy NO3BOMSET WH-
TEHCU(MLMPOBATb NPOLIECC MOMOYHOKUCIIONO BPOXKEHNS, YNyYLWNTb COOTHOLIEHWE OpPraHUYECKUX KUCIIOT,
NOBbLICUTb COAEPKaHNE NUTATENbHBIX BELLECTB B CEHaxe 1 0becneynBaeT HagexHY 1X COXPaHHOCTb Npu
xpaHeHuu [8-10].

Lenb uccnedosaHnull — ynyylleHne Ka4eCTBa N NUTATENBHOM LEHHOCTY CEHaXa W3 MNioLepHbI Mo-
CEBHOM METOZOM BHECEHWS B 3€MEHYI0 Maccy Npu CeHaxupoBaHum BuokoHcepBaHTa «[puHlpac 3x3».

3adayu uccnedosaHull — U3y4nNTb BINSHWE CEHaXa W3 MIOLEPHbI MOCEBHOM, MPUTOTOBMEHHOTO C
nobaeneHnemM 6uokoHcepBaHTa «[puHlpac 3x3», Ha pybuoBbI MeTabonuam 1 nepeBapuMOCTb NUTa-
TeMbHbIX BELLECTB PALOHOB B OpraHM3Me KOPOB MOMOYHbIX MOPOA.

Mamepuanbi u Memodbl uccrnedosaHull. liccnegoBaHus, NpemyCMOTPEHHbIE  HAy4HO-
XO3SMCTBEHHbBIM OMbITOM, NMPOBOAMUINCE B YCIOBUAX COBPEMEHHOrO MomoyHoro komnnekca 000 «PagHa»
Camapckoin obnactu ¢ noronosbeM 2400 kopoB. OBbEKT UCCreaoBaHNA — KOPOBbI TOMLLTUHCKOM NOPOAb
HEeMeLKO CenekLmmn 1 anpLLIMpCKOr NOpoabl (PUHCKON CenekLmnmn, U3 KoTopbix Bbinn chopMMpoBaHb! YETbI-
pe rpynnbl No 24 ronosbl B Kaxgow: | rpynna (KOHTPOsbHas) — KOpPOoBbI Nocne 2-3 oTena ronwTUHCKON No-
pogebl, Il rpynna (KOHTpOnbHas) — KOPOBbI aPLUMPCKON MOPOAbI, KOTOPbIE B COCTAaBE KOPMOCMECH MOMNy4a-
NN CeHax 13 nioLepHbl noceBHoM Bes3 koHcepBaHTa B konnyectee 24 kr; Il rpynna (onbiTHas) — KOPOBbI
rOnLTUHCKOM nopogdbl, IV rpynna (onbiTHas) — KOPOBbLI aNPLUMPCKON MOPOAbI NOMyYanu CeHax ¢ BUOKOH-
cepBaHTOM «I'puHIpac 3x3» Takxe B KONWUYECTBE 24 Kr.

MaTepuan uccrefoBaHuii — CeHaX W3 MoLepHbl MOCEBHOW, MPUTOTOBMEHHBIN C AoBaBneHneM
BuokoHcepeaHTa «[puHlpac 3x3». OnbITHbIA BapUaHT CeHaxa 3anoXeH B OTAENbHOM TpaHLiee. BUoKoH-
CepBaHT BBOAMNM B 3efieHy0 Maccy B hopMe paboyero pactsopa (5 r npenapata Ha 3 1 BoAbl) npu no-
MOLL CMeLmanbHOro pacrbINTeNs, HaBeLWEeHHOro Ha TpakTop. Hopma BBoaa — 3 n paboyero pactBopa Ha
TOHHY PacTUTENbHON Macchl BNaxHOCTbI0 55-60%. TonwwmHa obpabaTbiBaemMoro cnost 3eneHoin Macchl He
Bonee 30 cm.

CpepHue npobbl CeHaxa Ans onpeaeneHns nuTaTenbHON LieHHOCTV Bpanu Yepes 2 Mec. nocne
3aknagkn TpaHwen. PauyoHbl KOPMNeHMs KOpOB COCTaBNSNM B COOTBETCTBUM C AeTann3vpoBaHHbIMM
Hopmamu kopmneHus BV (2003), ucxogs 13 akTuyeckon NMTaTenbHOCTH KOPMOB W (h13MONOrMYECKOro
COCTOSIHUS KMBOTHbIX. [N onpeaeneHus nepeBapyMOCTU NUTaTENbHbIX BELLECTB pauuoHa NPOBOAMIM
©anaHcoBbIN OMbIT HA KOPOBAaX BTOPOro MECsLa NakTauum B COOTBETCTBMM C «MeToamnyeckumn pekomeH-
[aumsiMn No OLLEHKe KOPMOB Ha OCHoBe Mx nepesapumocTiy (1989). Obpasubl pybLOBOM XMakocTh Bpanu
Yy KOPOB B KOHLe 6anaHCoBOro onbiTa npu NOMOLLY CreLmanbHOro BeTePUHAPHOTo 30Haa. V3yyeHne xumu-
4eCcKoro coctaBa KOPMOB, Kana, Mouu, pybLOBO XKUOKOCTM NMPOBOAMIMN B NIMLIEH3MPOBAHHOM UCTbITATENb-
HOW Hay4Ho-UccnepoaTenbckon nabopatopum npu Camapckom FAY n aHanuTuyeckoi nabopatopum
OpeHbyprckoro FAY Ha cepTudunLmMpoBaHHOM 060pya0BaHMM MO OBLLENPUHSATLIM METOAMKAM.

Pesynsmamsbi uccnedoeanuil. Co3peBaHie CeHaxa npu 3aknagke nogssneHHon go 50-60%
BMaXXHOCTW 3€NIEHON MAacChl MPOMCXOAMUT MPU y4acTun 0CMOGUNBbHBIX MONIOYHOKUCTIbIX BaKkTepui, Meto-
Wyx psg uanonormyecknx 0cobeHHOCTe! 1 CnocoBHbIX Pa3BMBaTLCS B YCMOBUSIX, UHIMOMPYOWWMX poOCT
OPYron MUKpOdhriopbl, KOTOpas AN HUX COCTaBNSAET ONaCHEMLLYK0 KOHKYpeHUuto. [penmyLLecTBo Mosou-
HOKUCTIbIX GaKTepuin Hag MaCNSHOKUCILIMU, YKCYCHOKACTBIMIA 1 THUAOCTHBIMU BaKTepUSMIA 3aKIio4YaeTcs
B TOM, YTO OHW SBNSIOTCS (PaKynbTaTUBHBIMM aHadPOOHbIMKM, T.€. MOTYT PasBMBATLCA KAk MpU HamMummn
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Kucnopoaa, Tak 1 6e3 Hero, Npu 3TOM BbIAEPXMBAIOT KUCNOTHOCTL A0 pH = 3,5. [pyrum chopmam baktepuit
ans obecneveHmns Xu3HeLeaTeNbHOCT HEODX0AMMO Hannume KUCOpPoAa M YPOBEHb KUCIIOTHOCTU He HU-
xe pH = 4,5. Mpun 3aknagke ceHaxa HeObX0ANMO YUMTbIBaTh, YTO AN PA3BUTUS MOMOYHOKUCHbIX BakTe-
puUi HeoOXOANMO Hamnmumne JOCTaTOMHOrO KONMYeCTBa NerkocopaxuBaeMblx YrneBoaoB (caxap, kpaxmar).
[MoaTomMy, Npu CEHaXUPOBaHWUM KOPMOBbIX KyNbTyp, B COCTaBe KOTOPbIX HEQOCTATOMHOE KOMMYECTBO Yriie-
BOAOB, Heobxoaumo [ob6aBnsATL KOHCEPBUPYHOLLME MpenapaThbl, KOTOpble YCKOPST Co3fhaHWe onTuManb-
HbIX YCNOBWIN 41151 KU3HELEATENBHOCTU MOMOYHOKNCbIX BaKTepUiA.

Buonornyeckuit koHcepBaHT «[puHlpac 3x3» pa3paboTaH Anst KOHCEPBUPOBAHMS TPYAHOCUIOCY-
eMbIX pacTUTENbHbIX KOPMOB. [leiCTBYIOLLEN OCHOBOW Npenapara SBMSTCA LWUTaMMbl MOSIOYHOKUCTIBIX Y
NPONMOHOBOKUCHLIX HaKTEPUA 1 KOMMNIEKC M3 TPEX (DEPMEHTOB, MMAPONM3YIOLMX CTPYKTYPHbIE Nonucaxa-
puabl pacteHuit ¢ 06pa3oBaHneM JOCTYMHbIX K COpaxMBaHWIO YrneBoAoB. B kKoHCepBMpYyeMor pacTuTeb-
HOM Macce BbICTPO pa3BMBAKOTCS [Ba BMAA MOSOYHOKMCILIX BakTepuin, KOTopble COPaxMBaloT IMOKO3Y,
Kcunoay, apabuHo3y, a Takke Kpaxman 1 JeKCTPUHbI 40 MOINOYHOM U YKCYCHOW KUCNOT, CHuxas pH go 4,5
W HUXe. Bbicokast CKOPOCTb 3aKWUCIEHUS CEHaXMUPyeMON Macchl obecneynBaeTcs 4eNcTBMEM (DEPMEHTOB M
BbICOKOW Ha4arbHON KOHLEHTpaLMEN MOOYHOKMCTIbIX U NPOMMOHOBOKUCTbIX GakTepuin. bnarogaps atomy
NPOUCXOANT NOAABIEHNE BPEAHON CanpOUTHOM MUKPOIIOPbI, B TOM YMCNE THWMOCTHBLIX BakTepuit n
B030yauTenein MacnsHOKMCNOro GpoxeHns, obecneunmBas MOSyYeHWE BbICOKOKAYECTBEHHBIX KOPMOB
(Tabn. 1).

Tabnuua 1
KayecTtBo v nuTaTensHas LIEHHOCTb CEHaxa
Cnocob NpuroToBneHus ceHaxa
lNokasaTenb
e3 KoHcepBaHTa C KOHCEPBAHTOM
BnaxHocTb, % 52,48 50,34
pH 4,76 4,32
CopepxaHne opraHuyeckux kucnot, %: 3,89 4,43
B T.4. MOJOYHOM 3,11 3,91
YKCYCHOM 0,78 0,52

MacnsHo - -
YaernbHbI BEC MOIOYHOI KUCTOTbI

0 79,95 88,26
K cymme kucnor, %
B 1 kr ceHaxa cofepxuTcs: 475 497
CYX0e BELEeCTBO, T
oOMeHHas 3Heprus, MIx 4,39 4,81
OKE 0,44 0,48
KOPMOBbIE €AMHNLbI 0,34 0,37
CbIPON NPOTEWH, T 84,16 94,76
nepeBapuMbIiA MPOTEUH, T 60,54 68,88
cblpas knetyatka, I 139,62 140,93

PesynbTaTbl UCCNeLOBaHMI NoKa3anu, YTo UCNonb3oBaHue BuokoHcepBaHTa «puHlpac 3x3» npu
3aKnagKke CeHaxa 13 MILEpHbI MOCEBHOW, CKOLEHHOW B hasy OYTOHM3aLmMKu, okasano MonoXuTernbHOe
BMMUSIHWE Ha Ka4yeCTBO M NUTATENbHYK LEHHOCTb FOTOBOrO KOpMa. YCTaHOBMEHO, YTO BMAXHOCTb CEHaXa,
MPUrOTOBIIEHHOO C BUONOMMYECKUM KOHCEPBAHTOM, Bbina HIKE, YeM B KOHTPONbHOM obpasue, Ha 2,14%.
OTO 04YEHb BAXHO, TaK Kak CHKEHUE BIAXHOCTU CEHaXWUPYEMOMN PacTUTENbHON MacChl Bbi3bIBaET yBEN-
YeHWe BOAOYOEPKMBAOLLEN CUMbl KNETOK 1 OCMOTUYECKOrO aBfieHNs KNeTOYHOro coka. Mmetotcs dak-
Hble, YTO MPW BAXHOCTN ceHaxa 45-55%, BnaroyaepxmBaioL|as cuna OCMOTUYECKN aKTUBHBIX BELLECTB
KneTok paBHa npumepHo 50-55 atm. Ecnmn yyecTb, YTO cocywast cuna 60MbLUMHCTBA MUKPOOPraH13MoB
HaxoauTcs B npegenax unu Huxe 50 aTM, TO MOXHO nonarath, Y4TO Ha TakoM cybeTpaTe pasBuTe MUKPO-
Buonornyecknx npoueccoB bydeT kpanHe OrpaHUYeHHbIM M 0BECneYnNT BbICOKYH COXPaHHOCTb FOTOBOrO
kopma.

CHxeHMe KOHLEeHTpauun noHoB Bogopoaa Ha 0,44 en. (9,2%), xapaktepusyeT onpeaeneHHoe
YBENUYEHNE TUTPYEMOI KUCIIOTHOCTW CEHaxa B npegenax puanonornyeckoin HopMbl, B pesynbtate Yero
NPaKTUYECKN MOSHOCTLI0 BIOKMPYETCS KN3HEAeAaTeNbHOCTb MUKPOOPraHU3MOB, 3a UCKITIOYEHEM MOJIOY-
HOKUCTbIX BakTepuin. [Npu ycuneHnn MONOYHOKMCAOrO BpoXeHUst 1 COpaxmBaHWsS YrneBOAOB B CeHaxe
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¢ BuokoHcepBaHTOM 6onblie 06pa3yeTcs MOIOYHON KUCMOTbI, NO CpaBHEHUIO ¢ KoHTpornem Ha 0,80%.
YaenbHblit BEC MOMOYHO KUCNOTbI B CTPYKTYPE OpraHMYeckix Knenot coctasun 88,26% v bbin Bbile, Yem
B CeHaxe 6e3 koHcepBaHTa, Ha 8,31%. CopgepxaHue YKCyCHOM KUCMOTbl B OMbITHBIX 0Bpasuax ceHaxa,
Hao60poT, cHuaunock Ha 0,26%.

B pesynbrate ontummusaumm MUKpOOGMONOrMYECKMX MPOLECCOB, MPOUCXOAALMX MPU CO3PEBaAHUM
CeHaxa ¢ BUOKOHCepBaHTOM, NOBbICUNACh NUTaTENbHAsA LEHHOCTb FOTOBOTO KOpMa. XUMWYECKU aHanu3
cpeaHux npob nokasan, YTo B ceHaxe ¢ BUOKOHCePBAHTOM COLEPXaHME CYXOro BELECTBA YBENNYMUIIOCH, B
pacyeTe Ha 1 kr kopma, Ha 22 T (4,6%), obmeHHoM aHeprmn — Ha 0,42 MIOx (37,4%), KE - Ha 0,04 (9,1%),
kopMOBbIX eanHuL — Ha 0,03 (8,8%), cbiporo npotenHa — Ha 10,6 1 (12,6%), nepeBapuMoro npoTenHa — Ha
8,341 (13,8%), cblpon knetyatkn — Ha 1,311 (0,9%).

MoBbILEHWe KayecTBa W NUTATENbHON LEHHOCTU CeHaxa, NPUroTOBIIEHHOMO C UCMOMb30BaHNEM
Buonoruyeckoro koHcepaaHTa «[puHlpac 3x3», B COCTaB KOTOPOrO BKIKOYEHbI IMOGUIBHO BbICYLLEHHbIE
LTaMMbl MOMOYHOKUCTIBIX 1 MPOMMOHOBOKMCTLIX OakTepui: Lactococcus lactis subcep. lactis, Lactobacillus
plantarum, Propionibactetium sp. 1 KOMAneKc U3 Tpex hepMEHTOB, KOTOPbIE CMOCOBCTBYIOT CTyNeHYaTOMy
pacLLenneHnto Lennonossl, B-rAOKaHOB M KCUMAHOB PaCTUTENbHOM KNETKW, OKasano MomnoXUTeNbHOe
BNMSIHWE Ha MeTabonunyeckue NpoLecchl, npoucxoasiye B pybLe nogonbITHLIX XUBOTHbIX (Tabn. 2).

Tabnuua 2
MokasaTenu pybLoBOro nuLLeBapeHns NOLOMbITHLIX KOPOB
lNokasaTenb pynna
[ I Il v

KonunyecTtBo MHy30pui, Teic. B 1 Mn 387,24+9,76 431,72+8,43 499,56+8,71 542,947 38
Konuyecteo 6aktepui, Mapa B 1 mn 40,82+1,24 44 17+1,18 51,63+1,37 56,32+0,98
OBwwit asot, Mr% 100,63+4,39 105,31+4,84 115,74+3,69 121,18+3,91
Benkosblit a30T, Mr% 50,48+2,13 56,24+1,97 70,86+1,76 80,39+1,84
Hebenkosblit 30T, Mr% 35,59+1,76 36,72+1,58 36,15+1,47 33,45+0,38
Ammunak, mr% 14,56+0,44 12,35+0,36 8,73+0,58 7,34+0,63
JDKK, mmone/100 mn 9,4140,25 8,98+0,21 8,2240,19 7,5310,16
KK, %:

yKCyCHas 57,38+1,36 59,24+1,12 65,11+1,56 67,95+1,42

NpONWOHOBas 17,5640,49 18,09+0,63 18,3740,58 17,88+0,69

MacrnsiHas 17,2140,46 16,93+0,38 12,5440,49 10,73£0,53

npoune JDKK 7,85+0,38 5,74+0,49 3,98+0,51 3,44+0,44
pH 6,49+0,14 6,68+0,11 6,93+0,10 7,2140,13

PybeL, uMeeT OCHOBHOE 3HaY€HME B MULLEBAPEHNM XBaYHbIX XUBOTHbIX. PybeL, kpynHOro poratoro
CKOTa npucnocobreH Ana npuema 1 nepesapuBaHns B0bLIOMO KonyecTBa 06beMUCTLIX KOPMOB. Uccne-
[0BaHWS nokasanu, 4to B pybLe 3a cyeT hepMeHTOB, COLEPXaLLMXCH B HEM MUKPOOPraHU3MOB, nepesa-
pusaetca ao 70% cyxoro BeLlecTBa, nocTynatoLero ¢ kopmom. [ns toro 4tobbl Mukpodinopa pybua pa-
BoTana ahHeKTUBHO, aKTUBHAS KUCMOTHOCTb pyOLIOBOW XWNAKOCTM JOMmKHa BbiTh B Npeaenax pH = 6,5-7 4.
[py CHKEHWM KOHLEHTPaLMK MOHOB BOLOPOAA W MOBbILIEHUN TUTPYEMOI KUCIIOTHOCTH (DYHKLIMOHANbHAS
aKTUBHOCTb MUKPOMNOPbI CHUXAETCA, BNMOTb 40 CTaauM aHabnosa. YCTaHOBNEHO, YTO NpU CKapMIMBaHUM
KopoBaM ceHaxa 6e3 koHcepBaHTa BefivuMHa pH Obina Ha ypoOBHE HKHErO nopora (hu3norornyeckomn
HopMbl (6,49-6,68). icnonb3oBaHue ceHaxa ¢ GUOKOHCEPBAHTOM NO3BONIIO MOBBLICUTH AKTUBHYH KUCMOT-
HOCTb pybuoBoi xuakocTu Ha 0,44-0,53 (6,8-7,9%; P<0,05-0,01), T.e. O ONTUMArbHO BENMYMHBI.

KonunyectBo Mukpochnopb! B pyOLIOBOI XWUAKOCTM NOABEPXKEHO BIIMSHUIO NOPOAHBIX 0COOEHHOCTEN
kopoB. [pn ncnonb3oBaHWK ceHaxa 6e3 KOHCEpBaHTa KONMYECTBO MHAY30pUiA B PYBOLIOBON XMUAKOCTW KO-
POB anpLLMPCKOit nopodsl 6bino 6onbLue, YeM y ronwTuHCKon, Ha 44,48 Toic. B 1 mn (11,5%; P<0,01), ko-
nuyecteo Hakrepuit — Ha 3,35 mnpg B 1 Mn (8,2%). CeHax ¢ GUOKOHCepBaHTOM Okasan braronpusTHoe
BMMUSIHWE Ha BHYTPEHHIOW cpedy pybua, B pesynbTaTe KONMYeCTBO MHMY30pUiA YBENWUYMIOCH, COOTBET-
CTBEHHO, Ha 112,32 Tbic. (29,0%; P<0,001) n 111,22 TbIC. (25,8%); P<0,001), konnyectBo 6akTepun — Ha
10,81 mnpz (26,5%; P<0,001) n 12,15 mnpga (27,5%; P<0,001).

Cblpoi npoTenH kopma, nonagas B pybeu, nog gencraneM epMeHTOB MUKPONOpPLI pacLlenns-
eTCa [0 aMmuaka, a 3aTeM MCronb3yeTcs Ans GuocuHTe3a MMKPOBHOro 6enka, KOTOpbIN MCMONb3yeT-
CA AN NOAJEPXaHUS KU3HeLEeATENbHOCTM KMBOTHOrO. [lpu CKapMIMBaHUM KMBOTHbIM CeHaxa

48 W3secTns Camapckoi rocyaapCTBEHHOI CENbCKOX03ANCTBEHHON akaaemuy Bbin.2/2021




¢ GMOKOHCEpBaHTOM cofepxaHue B pybLOBOi XnakocTu obLyero asota yeenuumunoch Ha 15,11-15,87 mr%
(15,0-15,1%; P<0,05), 6enkosoro asota — Ha 20,38-24,15 mr% (40,4-42,9%; P<0,001), cogepxaHue am-
MWaka, HaobopoT, cHuaunock Ha 5,83-5,01 mr% (40,0-40,6%; P<0,001). Mpn 3TOM KOPOBbI ANPLUMPCKOW
nopoAbl MNyyLle 1cnonb3oBanu npoTenH kopma. CogepxaHue B pybLOBON XNAKOCTK 0BLLEr0 a30Ta Yy HUX
Obino Gonble Ha 5,44 Mr% (4,7%), 6enkosoro a3oTa — Ha 9,53 Mr% (13,4%; P<0,01), cogepxaHue Heben-
KOBOro a30Ta, HaobopoT, Ha 2,70 Mr% (7,5%), ammuaka — Ha 0,69 Mr% (15,9%) MeHbLLe.

B pybue kBayHbIX yrneBoabl cOpaxmBatoTCa o AenNcTBuEM (hepMeHTOB A0 06pa3oBaHus nety-
4nx XupHbIX kuenot (JIKK). JDKK nenonb3aytoTcs B opraHname XUBOTHBIX B KA4eCTBE UCTOYHIKA SHEPTM U
KaK MCXOLHbIE KOMMOHEHTbl B PasfMyHbIX acCUMUISTOPHBIX Mpoueccax. [pu ckapmivBaHUM KOpoBam
FONLITMHCKOW MOPOAbI CeHaxa ¢ GMOKOHCEPBaAHTOM HabntogaeTcs cHukeHne obuiero cogepxanus JDKK B
pybuoson xwuakoct Ha 1,19 mmonb/100 mn (12,6%; P<0,01), anpwwmpckoir — Ha 1,45 mmons/100 mn
(16,2%; P<0,001).

B ctpyktype JDKK HanbonbLuyio 40N 3aHMMAatOT YKCYCHasi, MPOMUOHOBas M MacnsHas KUCMOTbI.
[Mpun aTOM Yem Bblille B cocTaBe JDKK fons yKCyCHOM KUCMNOTbI U HUXE — MacnsHOW, TEM BbILE KAYeCcTBO
kopMma 1 addekTBHEE paboTa MOMOYHOKMCTIbIX GakTepuin. BBegeHne B cocTaB paumoHa ceHaxa ¢ Guo-
KOHCEpBaHTOM crocobcTBoBano yeenuyeHunto B CTpykType JDKK yKCyCHOM KMCOTbI, COOTBETCTBEHHO MO
nopogam, Ha 7,73-8,71% (P<0,01-0,001) n cHmkeHuto macnsHomn — Ha 4,67-6,20% (P<0,001).

MeTabonnyeckue npoueccs B pybLe KOpOB C NOMOXUTENBHON ANHAMMKOW YNyYlWWUIuU nepesapu-
MOCTb OCHOBHbIX NUTATEMNbHbIX BELLECTB PaLMOHOB (Tabn. 3).

Tabnuua 3
nepeBapI/IMOCTb nuTaTesibHbIX BELWECTB PaLNOHOB NOAOMbITHbIMU XXUBOTHBLIMHU, %
lMokasaTenb pynna
I I 1l 1\
Cyxoe BeLecTso 67,54+0,68 70,39+0,63 71,68+0,67 74,960,59
OpraHunyeckoe BeLecTBo 70,3240,79 71,4840,67 74,5540,63 76,81+0,65
Cblpoii npoTenH 71,59+0,64 73,62+0,49 75,87+0,58 78,640,67
Cblpoii wp 60,93+0,82 57,38+0,67 66,75+0,73 64,12+0,78
Cblipas knetyaTka 53,21+0,57 51,89+0,51 58,68+0,64 56,33+0,57
b3B 72,45+0,69 74,360,73 79,42+0,56 80,79+0,61

PesynbTtatbl 6anaHcoBOro onbiTa Nokasanu, YTo MoBbILIEHWE Ka4yecTBa CEeHaxa Nnpu UCMonb30Ba-
HWUM BrokoHcepBaHTa «IpuHlpac 3x3» NO3BONMNO NOBBLICUTL NEPEBAPUMOCTL CYXOrO BELLeCTBa KOPMOBOW
cMecu, COoOTBeTCTBEHHO, Ha 4,14-4,57% (P<0,01-0,001), opraHuyeckoro BewlectBa — Ha 4,23-5,33%
(P<0,01-0,001), cbiporo npotenHa — Ha 4,28-5,02% (P<0,001), cbiporo xupa — Ha 5,82-6,74% (P<0,001),
CbIpOW KneTyaTku — Ha 5,47-4,44% (P<0,001), 3B - Ha 6,97-6,43% (P<0,001).

B cBs3uM ¢ TeMm, 4TO pybLOBbLIN METAOONN3M Y KOPOB alpLUMPCKON NOPOAb! BblpaxeH 6onee NHTeH-
CMBHO, MO CPABHEHWIO C KOPOBAMM TOMLLTUHCKON NOPOAbI, HE3ABMCUMO OT TEXHOMOMW NPUrOTOBNEHNS Ce-
Haxa, OHW Nyylle nepeBapyBany Cyxoe BeLecTBO kopma Ha 2,85-3,28% (P<0,05-0,01), opraHudeckoe
BewectBo — Ha 1,16-2,26% (P<0,005), cbipoi npotemH — Ha 2,03-2,77% (P<0,05-0,01), BOB -
Ha 1,91-1,37%, npu 3TOM ronWTMHBI Ny4lle nepesapuBamu Cbipon xup Ha 3,55-2,63% (P<0,01-0,001),
Cbipyto KneTyaTtky — Ha 1,32-2,35% (P<0,05).

3akntoyeHue. pobrnema NNOXOro CeHaxupoBaHUs 3e1EHON Macchl MIOLEPHbI MOCEBHON MOXET
ObiTb YCMEWwHO peLleHa npu nenonb3oBaHuy Guonpenapata 4 nokonenus «IpuHlpac 3x3», B cocTaB Ko-
TOPOrO BKMKOYEHbI ABa LTaMMa MOMOYHOKMCTbIX GaKTepuin, O4NH LTaMM NPOMMOHOBOKUCLIX GakTepui 1
KOMMMeKC 13 Tpex (hepMeHTOB, KOTOpbIE CMOCOOHbLI TMAPONM30BaTh CTPYKTYPHbIE MonmMcaxapuisl pacte-
HWI ¢ 0bpa3oBaHNeEM AOCTYMHbIX K COPaxMBaHWIO YrNeBoAoB. BBegeHue npenaparta B CeHaxupyemyio 3e-
NEHyK Maccy NOBbILIAET KA4eCTBO M NUTATENbHYIO LIEHHOCTb FOTOBOrO KopMa. [pu ckapMnunBaHumM ceHaxa
KOpoBaM B COCTaBe KOPMOCMECH yryylialoTcs Metabonuuyeckue npoueccsl B pybue, B pesynbrate Yero
MNOBLILLAETCSA NEPeBapUMOCTb CyXOro BelyecTBa kopma Ha 4,14-4,57% v coCTaBASIOLLMX €ro KOMMOHEH-
TOB — Ha 4,23-6,97%.
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Uenb uccnedosaHull — cogepuieHcmeogaHue Komniiekca meponpusmudl 05151 npoghunakmuku nepuodude-
CKO20 3apaxeHusi Konubakmepuo3om Kyp 8 npoMbiieHHOM hmuuesodcmee. [Jns obecneyeHus Ha0exHoU 3auju-
Mbl NMUYEN020/108b5 U pa3pblea 3nuU300mooauyeckoli uenu pa3pabomaHa onmumarbHas cxema ne4ebHbIx me-
ponpusimull Ha Kypax kpoccogs PodoHum 3, Xalicekc bpayH, bpayH Huk. lMposedeHbi ne4ebHbie Meponpusmus 8
npuycadebHbix xo3salicmeax Kak npupodHbIX pe3epgyapax 8036ydumens uHgekyuu Ona nNPOMbILUAEHH020 nmuye-
godcmea. B xode npogedeHus KOMUCCUOHHO20 aHaru3a 8 npuycadebHbix xo3aticmeax y YacmHbIX npednpuHuMa-
menel, 3aHUMalowuxcs UHKybayuel, pasgedeHueM u codepxaHueM 8 80Nbepax Kyp, uecapok, chasaHos u UHOeex,
8bISICHUTOCH, Ym0 nepuoduyeckuli nadex nmuy, om konubakmepuo3a bbi1 criedcmeuem HapyweHUs unu He npose-
OeHus neyebHo-npoghunakmuyeckux meponpusimudl. [pu namono20aHamoMUYeCKOM 8CKPbIMUU HE8bIBEOEHHbIX
UHKYBaUUOHHbIX AUY, Kyp, UHOEeK, UyecapoK U ¢hasaHO8 ycmaHOoBUsIUu hamaHamoMuYyecKue USMEHEHUS 8 NeYeHU,
neekux, cepdue, noykax. B onbime no npumeHeHuUo KonucmuHa — aHmubuomuka 2pynnbi noaunenmudos, Komopb It
akmueeH 8 omHoweHuu Esherichia coli, yuacmeogano 126990 20508 nmuybl. [Tpu opanbHOM NPUMEHEHUU Komu-
CMUH NpaKmu4yecku He ecacbieaemcsi 8 KUWe4HUKe, OH He nodsepaaemcsi 8030elicmeuto nuwiesapumerbHbIX
epmeHmos, makum 0bpa3om cozdaemcs 8bicokas aHmubakmepuanbHas KOHUEHMpPayus KonuCmuHa 8 KUWeYHU-
Kke. B onbimHom nmuyHuke Kypoukam 30- u 60-0HeeH020 go3pacma ¢ fe4ebHOU Uenbio NPUMEHSU aHmubuomuk
konuemur AB3. Mpenapam HasHavanu u3 pacdema 1 nump amubuomuka konucmu+ AB3 Ha 4000 numpa numee-
goli 800b1. Pacmeop konucmuH AB3 2omosunu HenocpedcmeeHHo neped 8binolKol U 8binausanu Kypoykam e me-
YeHue 2 4acoe nocrne ympeHHe20 KopMmiieHusi 8 medeHue 7 OHel (3my xe npouedypy nosmopsinu 8 60-0HesHoM
go3pacme). B KOHMPOILHOM NMUYHUKE KypoyKaM aHmubuomuku He npumeHsnu. locne 3aseepuweHus obpabomku
aHmubuomukamu coxpaHHOCMb NMULEN020/108b5 y4UMbIBaNU execymoyHo. [pogodunu eckpsimue naswel nmu-
Ubl C NOCMaHOBKOU namono2oaHamoMuyecko20 duagHo3a u nocnedyrouum nabopamopHbiM uccredosaHuem na-
mornoauyeckoeo Mamepuana. Madex nmuubl 8 ONbIMHOM NMUYHUKe bbln 3HayumenbHO MeHbwe (949 eonos 3a
8ecb Nepuod onbima), Yem 8 KOHMPOLHOM NMuYHUKe (6931 201108).
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The aim of the research is improving measures for the prevention of periodic colisepticaemia infection of hens in in-
dustrial poultry farming. To ensure reliable protection of the poultry flock and break the epizootological chain, an op-
timal scheme of therapeutic measures was developed for chickens of the Rhodonit 3, Hajseks Braun, Braun Nik
crosses. Therapeutic measures were carried out in private farms as of causative agent of infection for industrial poul-
try farming. In the course of conducting an administrative control of private farms of entrepreneurs engaged in incu-
bation, breeding and keeping in exercise pens chickens, guinea fowls, pheasants and turkeys in exercise pens, it
was found that periodic mortality of birds from colisepticaemia was the result of violations or non-implementation of
therapeutic and preventive measures. Past-mortem examination of non-incubated chickens, turkeys, guinea fowls
and pheasants revealed pathanatomical changes in liver, lungs, heart, and kidneys. In the experiment with colistin
antibiotic use, of the polypeptide group, which is active in regard to colibacillosis, the flock of 126990 heads partici-
pated. With oral use, colistin is practically not absorbed, it is not exposed to digestive enzymes, thus creating a high
colistin antibacterial concentration in the intestine. In an experimental poultry farm, 30- and 60-days-old chickens
were treated with the colistin AVZ antibiotic. The drug was prescribed at the rate of 1 liter of the antibiotic colistin AVZ
per 4000 liters of drinking water. The colistin AVZ solution was prepared just before drinking and chickens had it dur-
ing 2 hours after morning feeding for 7 days (the same procedure was repeated until the flock reached 60 days of
age). Chickens were not given antibiotics of the controlled farm. After the antibiotic treatment, the safety of the flock
was controlled on the daily basis. A Past-mortem examination was performed with a pathoanatomical diagnosis de-
termination and subsequent laboratory test of the pathological material. The bird mortality in the experimental poultry
farm was significantly less (949 heads for the entire period of the experiment) than that in the control group
(6931 heads).

3HaHK1e 3NM300TUYECKON CUTYaLMKN HeoOX0AMMO ANS NNaHMPOBAHUS NPOTUBOINU30OTUYECKUX Me-
ponpUATUA. JKCNepTbl BceMmpHOi opraHu3aumny 3apaBoOOXpPaHEHNS OTMEYAIOT, YTO B HACTOSLLEE BPEMS
6onee 50% 3aboneBaHui1 YenoBeEKa BbI3bIBAOT MUKPOOPraHW3Mbl. 3TO MOXHO CkasaTb 1 0 nTuue. MTuue-
BOZCTBO — OfiHa U3 OTpacneil XMBOTHOBOLCTBA, NepBON CTaBLLas Ha NyTb MHTEHCUMBHOTO pa3suTus [1-4].

PasBuTE NPOMBILNEHHOTO NTULEBOACTBA HA COBPEMEHHOM 3Tane XapakTepuyeTcs pearbHbIM
YBENUYEHNEM TEMMOB NPOU3BOACTBA AL U Msica NTULbI. CyLleCTBEHHbIM 3BEHOM B ONTUMM3ALMN 3KOHO-
MWUYECKMX NoKasaTenen NPOMBbILLNIEHHOMO NTULEBOACTBA SBMSAETCS CO3AaHMe CTabunbHOM aN300TUYECKOM
CUTYaLMN B OTHOLUEHUM MHAPEKLMOHHBIX, U B YaCTHOCTH, BakTepuanbHbix 6onesHen nuy [5-7].

Hanuuue B x03sa1cTBe HakTepuarnbHbix 6onesHeln NTuLY HeraTUBHO CKasblBAETCS He TOMbKO Ha anu-
300TUYECKOM CUTYaLK1, HO 1 Ha 3KOHOMMKE npeanpuaTtus. Bosbyautenu baktepuancHbix BonesHen oka-
3bIBaOT CYLLECTBEHHOE BNWSIHWE Ha NPOLEHT Nagexa ntuubl [8-11].

VIHTEHCMMKaums NTULEBOACTBA B YCNOBUSX, KOrAa pasMeLLeHne NorosioBbs TakoBo, YTO B NOMe-
LEHAN WM Ha TEPPUTOPUM X0351CTBa OOMbLUIOE KOMMYECTBO Pa3HOBO3PACTHON M PA3HOBWUAHOM MTULLbI,
NPUBOANT K TOMY, YTO y B030yauTens 6onesHn Gonblue BO3MOXHOCTEN BXOAUTb B KOHTAKT C Hel. Kpome
TOro, NoyTH BesobuaHble Bo3byaUTenu GonesHen (KueyHas nanoyka) B COMETaHWW C 3HOOMEHHbIMU U
9K30reHHbIMM (PakTopaMn MOryT CTaTb ONacHLIMK U NPUBECTU K 3aboneBaHMsM B MacluTabe ann3ooTui
[12-14].

B npombILneHHOM NTULEBOACTBE, MO AaHHLIM PasfnYHbIX MCTOYHUKOB [15-18], BEeayLlee MecTo B
WH(EKLUMOHHO NaTomnorn 3aHUMaeT KonnbakTepuos (3eprnxmos, KonNMCenTuUeEMIs) — ogHa 13 rmaBHbIX
npuuvH rmbenn nTuy. 3TO NOKamnbHas UnM CUCTEMHas WHGeEKUWs, KOTopas pasBMBaeTCs Yy LbINAsT C

52 W3secTns Camapckoi rocyaapCTBEHHOI CENbCKOX03ANCTBEHHON akaaemuy Bbin.2/2021




ocnabneHHoR Uy NOBPEXAEHHON UMMYHHOM cucTeMon. KonmyecTBO NTULbI, NaBLLEN OT KonmbakTeprosa,
coctaenseT 6onee 70% oT BCelt NTULbI, NaBLUEH OT 3aperMcTpUpOBaHHbIX 3aboneBaHuii.

Lenb uccnedoegaHull — COBEPLUEHCTBOBAHWE KOMMIIEKCA MEPONPUATUN AN NPOUNAKTUKN nepu-
OLMY€ECKOro 3apaxeHuns KonmbakTeprnosom Kyp B NMPOMBILLIIEHHOM MNTULEBOACTBE.

3adayu uccnedosaHull — pas3pabotaTb ONTUMAIbHYO CXeMy nevebHbIX MeponpusTUA Ha Kypax
kpoccoB PopoHuT 3, Xancekc bpayH, bpayH Huk; npoBecTu neyebHole MeponpusaTs B npuycagebHbix Xo-
3ancTBax 3anagHo-KasaxcraHckon obnactu Pecnybnukn KasaxcraH.

Mamepuanbi u memodb! uccnedogaHull. [pon3BOACTBEHHbIE OMbITbI MO U3Y4EHMIO KonmbakTe-
pro3a (SLLepuxmo3a) UpinnsT u METOLOB NPOGUNAKTVKM NeveHus nposoauniu B Pecnybnvke KasaxcraH Ha
NPOMbILLMEHHbIX NTULehabpurkax no NPOM3BOACTBY MULLEBLIX KYPUHBIX SUL, KYp KpoccoB PopoHuT 3, Xait-
cekc bpayH, bpayH Huk.

Bpems nocagku OAHOAHEBHbIX LbINNAT, PEXUMbI COAEPXaHUA U KOPMIEHUS B MTUYHWKAX Obinu
OLMHaKOBbIMW 1 COOTBETCTBOBANM HOpMaTUBaM Ans JaHHOrO Kpocca. lepep nocapKown NpoBenu caHuTap-
HO-MMKPOBMONOrMYECKNe NCCNEA0BAHNS MOMELLEHUI 415 COAEPXKaHUS LbINAAT.

Wccneposanus nposoaunuck B 2009-2016 rr. Ha NUYHBLIX NOABOPbAX HACeNeHns, rae BbipallmBa-
N B OQHOM 1BOpE NETYLIKOB, LbINAAT U Kyp-HECYLUEK Sn4HbIX KpoccoB Pogonut 3, Xancekc bpayH u Bpa-
YH Huk, a Tarkke Genorpydbix Lecapok, hasaHoB PYMbIHCKOA MOpoAbl, uHaeek nopoabl bUT-6. JinyHble
NOABOPbS, Pa3nuyYHbIE BbIrybl TEPPUTOPUATBHO NPUHAANEXAT . YpanbCcky U 3eneHOBCKOMY paiioHy 3a-
nagHo-KasaxcraHckon obnacTu, rae pacnonoxeHbl Takke NPOMbIWEHHble nTuuedabpukn Pecnybniku
KasaxcTtaH no npon3BoACTBY MULLEBbLIX KYPUHBIX SIUL,

B xofe npoBeeHNst KOMUCCUOHHOTO aHanuaa B npuycagebHbIX X03aMCTBaX YacTHbIX NPEAnpUHK-
MaTernen, 3aHuMaroLLmecs uHKybauuen, pasBedeHeM U CogepxaHneM B Bonbepax Kyp, Lecapok, dasa-
HOB W MHOEEK, BbIACHANOCh, YTO NEPUOAMYECKNN Madex MTUL, OT Nynnoposa-canbMoHennesa Ooin cnea-
CTBMEM HapYLLEHUS U He NPoBeLeHNS N1e4ebHO-NPOMUNaKTUYECKUX MEPONPUATUN.

Mpy NaTonoroaHaToOMUYECKOM BCKPbITUM HEBbIBEAEHHBIX MHKYOALIMOHHbIX UL Kyp, MHAEEK, Leca-
POK 1 (hazaHoB BbISBUNK, YTO Y 15-18% normbLumx SMOPUOHOB COLEPKMUMOE KENTOYHOTO MeLLKa TPaBSAHM-
CTO-3€M1EHOr0 LIBETA U MHBELMPOBAHO CETbI0 KPOBEHOCHBIX COCYA0B MIIOTHON KOHCUCTEHLNN.

B neyeHu, nerkux, cepaLe MMetTcs MUNMapHbIe ovaru Hekposa, crmauctas 060m04ka KuLeyHKka
B COCTOSIHUW KaTapanbHOrO BOCMareHuns, Mectamn 0BHapyXwBalOTCA O4vark OCTPOro reMopparmyeckoro
kpoBou3nusHMA. Kpas xenyaka 3aocTpeHbl, HabnogaTcs cneabl aTpoPUYECcKX NPOLECCOB B MbilLeY-
HOM Crnoe xernygka. Y NATUOHEBHOrO LbinneHka HabnioaalTes 3a0CTpeHne M aTpotus MbILEYHOMO Cros
Kenyaka. Y B3pocnbix Kyp Habroganv rugponepukapa npu konubaktepuose, nesoe 1 npasoe npeacep-
[ne B COCTOSHAW MNepTpochun, OpraH yBEeSIMYEeH B HECKOMBKO pa3 M3-3a Ype3MepHON Harpy3kn Ha Mbl-
LIEeYHbI cnom (puc. 1).

Y 0oThenbHbIX MaBLUMX Kyp-HECYLIEK MpW BCKPbITWW TYLIEK YCTaHOBWNW pa3BUTWE MEPUTOHWTA,
omTanbMuTa, neperenaTuTa, xapakTepHbIX 41 rpaHynoMatosa opraHoB (puc. 2). [paHynbl cepo-bernoro
LiBeTa, BO3BbILLAKLLMECS HAf HENOPaXeHHOW TkaHblo. Mpu konubakTeprose NTuUL BCneacTame obpasosa-
HWS HAa OpraHax MHOTOYUCIIEHHbIX rPaHyNem HapyleHa paboTta BHYTPEHHWUX opraHoB. KonurpaHynomaros
4acTo nopaxaeT MONOAbIX NTUL, KOTOPbIE CofepxaTcs B HebnaronpuaTHbIX ycnosusx. HuumpoBaHue
KWLLIEYHOW NanoYKoN MTULbI MPOMCXOANUT AOCTAaTOMHO ObICTPO, MOITOMY 3a Mapy AHEeW Yy MONo4HsKa MOryT
HabogaTbCs KNMMHUYECKMe NpU3HaKy 3aboneBaHus.

Bce nepeuncneHHble naTonoroaHaTOMUYECKMe M3MEHEHWS B OpraHax Kyp XapaKTepHbl Ans WH-
(heKLMOHHOM BonesHn bakTepuansHOM 3TMoNoMK — konnbakTepunosa nNTuu,

Ha ocHoBaHUu NpoBEAEHHbIX MPOU3BOLACTBEHHbIX OMbITOB Oblfa paspaboTaHa creayLias cxema
ne4ebHO-NPOUNAKTUYECKUX MEPONPUATUIA Npu KonubakTeprnose nTuy: kypoukam 30- u 60-gHEBHOrO
BO3pacTa B TeYeHWe 7 JHeN NpUMEHSNN aHTMOMoTUK konmucTuH AB3 13 pacyeta 1 nutp aHTMbMoOTHKa Ha
4000 nuTpoB NUTLEBOI BOAbI. [ANs NPOBEAEHMsI NPOU3BOACTBEHHOMO OMbiTa ObINO CO3AaHO ABE rpynmbl
NTUL — B OMbITHOM NTUYHMKE (Lex Ne21, B konnyectee 63450 ron.) n KOHTPONbHOM NTUYHKKe (Lex Ne21a,
B konmyecTse 63540 ron.).

Pe3ynsmambi uccnedoeanuil. B onbiTHOM nTuyHmke (uex Ne21, 63450 ron.) kypoukam 30- n 60-
OHEBHOTO Bo3pacTa C NevyebHON Lienbio NpUMEHsSNN aHTMOMOTHK konmuctuH AB3. Mpenapat HasHavanm u3
pacyeta 1 nutp aHTMbuotuka konmctuH AB3 Ha 4000 nuTpos nuTbeBOI Bogbl. PacTeop konmnctuHa AB3
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FOTOBMMMW HENOCPELCTBEHHO NEepes BbIMNOWKON 1 BbiNauBamnu Kypoukam B TEYeHUe 2 YacoB Nocre YTpeHHe-
ro KOPMIIEHUS B TeYEHMe 7 JHeR (3Ty xe npoueaypy nosTopsnn B 60-gHEBHOM BO3pacTe). B KOHTpONbHOM
nTuyHuke (Lex Ne21a, 63540 ron.) Kypoukam He MPUMEHSNN aHTUOMOTUKM.

Puc. 1. Konmbaktepnos Kyp-HecyLUek:
a —Nno3a «MUHrBNHa» Npu KOJ'II/I66KT6pVIO3e; 0- rmaponepukapa; B — KkatapanbHOE BOCMNaneHne Kne4Hnka
C KPOBOU3NUAHUAMMU, I — pacCcnoeHmne An4Hnka npu KOJ'IVI6aKTepVI03e

Puc. 2. KonurpaHynamatos Kyp-HecyLuek

Mocne 3aBepLueHnst 06paboTky aHTUBMOTKAMM COXPAHHOCTbL NTULIEMOrONOBbLS YYMTbIBANM eXecy-
TOYHO. Kpome 3TOro NpoBOAMNM BCKPbITVE NaBLUEW NTULbI C MOCTAHOBKOW MaTONOroaHaToOMUYECKOro ana-
rHo3a W nocregylowym nabopaTopHbIM UCCrefoBaHeM NaTonornyeckoro matepuana. Magex nTuubl B
OMbITHOM NTUYHKKE, rAe ucnonb3oBamu KonucTuH AB3, Obin 3HaumTenbHO meHble (949 ron. 3a Becb
OMbIT), YeM B KOHTPONBHOM NTUYHMKE, A€ HE NPUMEHSANN aHTUBMOTHK (6931 ron.).
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Magex nTUUbl B OMbITHOM NTUYHUKE B NEPBbI mecay coctaeun 318 ron., coxpaHHOCTb
98,5+0,04%, B KOHTPOMNbHOM NTUYHUKE, TAE HE NpUMeHsnM aHTubuoTuk — 3304 ron., 94,8+0,08%, coot-
BeTCTBEHHO. Cnegytowwmin mecau, (Bo3pacTt 4o 60 gHei) — nagex B ONbITHOM NTUYHUKE cocTasun 316 ron.,
coxpaHHocTb 99,5+0,02%, B KoHTponbHOM nTu4HMKe — 2530 ron., 95,8+0,08%. Tpetun mecsy — nagex
NTUUBI B OMbITHOM NTWUYHUKE coctaeun 315 ron., coxpaHHocTb 99,5+0,02%, B KOHTPONMBHOM MTUYHMKE
1097 ron., 98,1£0,05%. CoxpaHHOCTb LpINnAT (3@ Tpu Mecsaua xusHu — o 90 aHei), KOTOPbLIM C NepBbIX
CYTOK C NpOUNaKTUYECKOM LEenblo NPOTMB OakTepuanbHbIX MHMEKUMIA NPUMEHSNN  aHTUOMOTHK
Konnctun AB3, coctasuna 98,5+0,04% (B cpaBHeHuM ¢ koHTponieM — 89,0£0,13%).

B onbITe No NPUMEHEHMI0 KONMCTUHA — aHTUBMOTKA rpynMbl NOUNENTUAOB, aKTUBHOTO B OTHOLLE-
HWW Esherichia coli ysactoBano 126990 ronos ntuupbl. Mpu opansHOM NpUMEHEHWN KOIMCTUH NpaKTuye-
CK/ He BCACbIBAETCA B KWLLEYHWKE, OH He MOLBEpraeTcs BO3LENCTBUI MULLEBAPUTENBHBIX (DEPMEHTOB,
Takum 06pa3om €o3gaeTcs BbiCOKas aHTMOaKTepuanbHas KOHLEHTpauus KONMCTMHA B KuwwevHuke. Co-
XPaHHOCTb 3a TpW MecsLa onbiTa Bbile Ha 9,6%. Pe3ynbTathl npeacTaBneHsl B Tabnuue 1.

Tabnuua 1
Pe3ynbTaTthl MCMOMNb3oBaHWs aHTUBMoTUKa konucTuH AB3 y Kyp kpoccoB PogoHuT 3,
Xamcekc bpayH, bpayH Huk
Mecsil Onbit, | Mapéx, % napexa CoxpaHHocTb, | KoHTponsb, | Magéx, % napexa CoxpaHHOCTb,
rorn. rofl.  pa Tekywun mecsy % rof. rofl.  |3a Tekylmin mecsy %

®eBpanb 63450 318 1,5+0,04 98,5+0,04 63540 3304 5,2+0,08 94,8+0,08
Mapt 63132 316 0,5+0,02 99,540,02 60236 2530 4,2+0,08 95,840,08
Anpenb 62816 315 0,5+0,02 99,540,02 57706 1097 1,9+0,05 98,140,05
Peiyn‘l'TTT:“" 62501 | 949 154004 | 985+0,04™ | 56609 | 6931 | 11,140,13** | 890,13

MpuMeyarme. [IoCTOBEPHO MO CPABHEHUIO C KOHTPONeM: * — npu p<0,05; ** — npu p<0,01; *** — npu p<0,001.

JKOHOMMYeCKas 3(hPEKTUBHOCTb OT MPUMEHEHWUS KOIMCTUHA B OTHOLWeEHWUW Esherichia coli cocTa-
Buna 3589200 TeHre (732489 PP) (nononHuTensHO npoaani Kyp B konuyectse 5982 ronos no 600 TeHre).
Kypc poccuiickoro pybnsi k TeHre Ha nepuog onbita — 4,9 teHre = 1 PP.

3aknroyeHue. [pn 0panbHOM NPUMEHEHUN KOMUCTUHA — aHTUOMOTMKA rPYNMbl NOUNENTULOB, ak-
TMBHOIO B OTHOLWEHUN Esherichia coli, KOTOPbIA NPaKTUYECKN HE BCACbIBAETCA B KULIEYHUKE, He noaBepra-
€TCA BO3AENCTBUIO NULLEBAPUTENbHBLIX (DEPMEHTOB (TEM CaMbIM CO3AAETCS ero BbiCokas aHTubakTepu-
anbHas KOHLEHTPaLWs B KULLIEYHUKE) COXPaHHOCTb NTULbI 3a TPU MecsLa OnbiTa noBbiwaeTcs Ha 9,6%.
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Llenb uccnedosaHuli — nosbiweHuUe CPeOHECYMOYHO20 NPUPOCMAa XUBOMHbIX 3a CYEM NPUMEHEHUs npe-
napama buconbu. M3y4unu enusHue npenapama buconbu Ha ocHose Bacillus subtilis Y-13 1,5x108 (OO0 «bucon-
6u-MHmep») Ha buoxumuyeckue u npodykmueHble nokazamenu mensm. Hay4Ho-npou3go0CmeeHHbIl Onbim npo-
goounu Ha 6a3e MonoyHo-mogapHol ¢epmbl YT CO «KynuHckoe» Camapckol obnacmu Ha 30 mensimax
2onwmuHo-ghpu3ackoll nopodbl. buonozuyeckoe delicmaue npenapama 0bycrno8neHo adcopbyuoHHbIMU cgolicmea-
MU, CNOcOBHOCMbIO ycunueamb aKmusHoCcmb psida hepMEHMHBIX cucmeM U nosblwamb KUWEeYHbIU u obujuli
UMMyHUmem opeaaHusma. [lpumeHeHue npenapama noebiwaem UHMEHCUBHOCMb aHabonuYyecKux npoueccos
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8 OpaaHusMe XUBOMHbIX: Konmudecmso 06we20 benka 8 CbIBOPOMKE KposU mensm OnbImHOU 2pynnbl
8 120-0HesHoM go3pacme bbio ebiwe Ha 8,9% (p<0,05), anbbymuHos — Ha 9,2% (p<0,01), no cpasHeHuro ¢ OaH-
HbIMU KOHMPOIbHbIX XUBOMHbIX. HazHayeHue buconbu cnocobcmeosano NoBbILEHUK UHMEHCUBHOCMU yeneeod-
HO-NUNUGHO20 0bMeHa: Konu4decmeo xomecmepuHa Obuio ebiwe Ha 23% (p<0,01), codepxaHue amKO3bI —
Ha 0,4 mmonb/n (p<0,05) & kposu 120-0He8HbIX mensgm onbIMHOU 2pynnbl, N0 CPaBHEHUIO C AaHHBIMU KOHMPOITb-
HbIX XUBOMHbIX. YCmaHoeeHo, Ymo Macca mesa mensam 8 KoHmposbHol epynne 6 100-0HesHOM 8o3pacme bbina
105,23+2,11 ke, 8 onbimHol —108,6+2,19 ke, ymo Ha 3,37 ke ebiwe. CpeOHECYMOYHbIl NpupoCm XUBOMHbIX
onbimHoU epynnbi bbim docmogepHo ebiwe Ha 0,075 k2 (p<0,01). B 120-0HegHoM 8o3pacme macca mesia OnbIMHbIX
menam bbina ebiwe Ha 4,19 ke (p<0,05), cpedHecymouynbiti npupocm Ha 0,080 k2 (p<0,05), no cpasHeHuro ¢ daH-
HbIMU KOHMPOIbHbIX XU80MHbIX. HasHaueHue 5-10 mn npenapama buconbu (000 «buconbu-Mumepy) mengmam
eXxedHes8HO 8 meyveHue 2 MecALes 0bycrnosuno nosydYeHue ycrosHo dononHumensHoU npubbinu e 137 pybnel om
kaxdoU 2011086l

THE EFFECT OF BISOLBI ON BIOCHEMICAL AND PRODUCTIVE PROCESSES
OF THE HOLSTEIN-FRIESIAN CALVES
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The purpose of the research is increasing the average daily gain of animals due to the use of the Bisolbi drug. The
effect of Bisolbi preparation based on Bacillus subtilis H-13 1.5x108 (LLC «Bisolbi-Inter») on the biochemical and
productive life of calves was studied. The scientific and production experiment was carried out on the basis of a dairy
farm of the State «Kupinskoe» Unitary Enterprise of the Samara region involving 30 Holstein-Friesian calves. The
biological effect of the drug is provided due to its adsorption properties, the ability to enhance the activity of a number
of enzyme systems and increase the digestive and systemic immunity of the body. The drug use increases the inte-
gration intensity of animals: the amount of total protein in the blood serum of calves of the experimental group at
120 days of age was higher by 8.9% (p<0.05), albumin — by 9.2% (p<0.01), compared with the animal data of con-
trolled group. The Bisolbi indication contributed to an increase in the intensity of carbohydrate-lipoid metabolism: the
cholesterol amount was higher by 23% (p<0.01), the glucose content — by 0.4 mmol/l (p<0.05) in the blood of
120 day old calves of the experimental group, compared with the data of controlled animals. It was found that the
body weight of calves in the control group of 100 days age was 105.23+£2.11 kg, in the experimental group —
108.6£2.19 kg, which is 3.37 kg higher. The average daily weight gain of animals in experimental group was signifi-
cantly higher by 0.075 kg (p<0.01). At 120 days of age, the body weight of the experimental calves was higher by
4.19 kg (p<0.05), the average daily weight gain by 0.080 kg (p<0.05), compared with the data of the controlled ani-
mals. The indication of Bisolbi 5-10 ml (LLC «Bisolbi-Inter») to calves daily for 2 months resulted in an additional
profit constructively of 137 rubles from each head.

BblpalisBaHe MOnoaHsKa — OOMH U3 BaXHbIX TEXHOMOMMYECKMX NPOLLECCOB B XXMBOTHOBOACTBE.
lMonHoueHHoe cOanaHCUpoBaHHOE KOPMIEHWe TENAT 4aeT BO3MOXHOCTb peann3oBbiBaTh 3aM0OXeHHbIN B
UX NOPOLE reHEeTUYEeCKMN MoTeHUMan no nony4YeHN0 BbICOKOKAYECTBEHHOW MOMOYHON MM MSICHOM Npo-
AyKuuu. HasHayeHre npobroTrKoB B paLMoHax MOMOAHSIKA CeNTbCKOX03AMCTBEHHbIX KUBOTHbBIX MPU UHTEH-
cudmkaLm oTpacnm HeobxoaMmo, TaK Kak ONMTUMarnbHOEe COOTHOLUEHNE MUKPOMIOPbI MMLLEBAPUTENBHOM
TpaKTa Nnerko HapyLiaeTcsl Npu U3MEHEHWW TUNa NUTaHWUs, NeperpynnmMpoBKe CTajda, BbICOKOWM KOHLEHTpa-
/¥ MOrONoBbS Ha eAMHULY NIoLaau, NIeYeHnn aHTMOMOTUKaMK 1 CynbgaHnnamMuaHbIMK NpenapaTtamu.
YyeHbIMM AOKa3aHO, YTO NPUMEHEHNE MUHepanbHbIX aacopOeHTOB, MPOOMOTUKOB 1 ApYruX Bronornyecku
aKTUBHbIX BELLECTB AOMOMHUTENBHO K OCHOBHOMY PaLMOHY MPUBOAUT K YNyulleHnto obmeHa BeliecTB
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OpraHnsMa CefbCKOXO3SIMCTBEHHbBIX XWBOTHbIX, MOBBILEHWO BCACbIBAHUA MUTATEMNbHbIX BELLECTB U
YMEHbLLEHMIO 3aTpaThl KOPMOB Ha efuHNLY NpUpocTa XmBorn Macesl [1-2, 5, 10].

Baktepus Bacillus subtilis Wwunpoko pacnpocTpaHeHa B NpuUpoae, 4acTo BCTPEYaeTcs B NPECHOW K
MOPCKOM BOAe, B pu3ocdepe, B Nouse, ABNSETCA KMNOYEBOWA rpamMnonoX1TENbLHON MOAensHON baktepuen
ONs uccnegoBaHui B obnactu dmaunonorum n metabonuama. bnarogaps cBoein BbICOKOIWMEKTUBHOMN CU-
cTeMe cekpeuummn Benka u agantupyemomy Metabonunamy MukpobHele knetku Bacillus subtilis wupoko uc-
Nonb3YKTCA ANS NPOU3BOACTBA PEKOMOMHAHTHbIX 6EenKkoB, 0COBEHHO TEX, KOTOPbIE CBSA3aHbI C NMPOM3BOA-
CTBOM XMMWKATOB, (DEPMEHTOB 1 aHTUMUKPOBHbIX MaTEPUanoB 15 NULLEBON NMPOMBbILLIIEHHOCTH, CENbCKO-
r0 X0351CTBA 1 MEAULIMHBI.

Mo paHHbIM B. E. Ynutbko 1 coaBTOpOB 3a nepuog CynopOCHOCTU CPEeAHECYTOYHbIA NPUpOCT Y
CBMHOMATOK, noTpebnssiumx 6uonpenapat 0,5% Bisolbi, coctasun 404,1 r, yto Ha 53,4 r (vnn 14,88%)
Bonbue (P<0,001), 4eM y KOHTPOMbHBIX XMBOTHbIX. pn AanbHenwem ysenuyeHnm go 1% posel Bisolbi B
paLnoOHe CBMHOMATOK MX CPefHecyTOYHble MpupocTbl Obin Ha 97,65 r (unm Ha 27,76%) 6Gonblue
(P<0,001), 4em y KOHTPOMbHbLIX MaTOK [7].

B xoge Hay4Horo uccnegosanus . A. Ho3gpuH ¢ konneramu gokasanu, 4to xuakue opMbl npo-
buoTtukoB Betom 2.26 (pemnctsyrowlee Havano — Bacillus subtilis wtamm BKIMM B-10641 w Bacillus
amyloliquefaciens wtamm BKIMM B-10643 B konnuyectBe He MeHee 1x10° KOE/mn) u Betom 4.24
(menctytowwee Hayano — Bacillus amyloliquefaciens wtamm BKMM B-10643 B KonuyectBe He MeHee
1x10° KOE/Mn) npu npUMEHEHWN HOBOPOXAEHHbIM TensaTaMm 0brafatoT BblpaXeHHbIM POCTOCTUMYNMPYHO-
WKUM geiAcTBreM. MHTEHCUBHOCTL pOCTa MOLOMbITHLIX TENAT HAXOAUTCA B NPSAMON 3aBUCUMOCTU OT [03bl
npenapatoB. Cambi BbICOKMA 3O(DEKT perncTpupoBanu B Cryvyae NPUMEHEHUs npenapaTtoB B A03e
1 MKN/Kr Maccbl, CTUMYIUPYHOLLMIA 3chdeKkT oTMevani B TeyeHne 60 CyToKk nocne npekpaLyeHns npumMeHe-
HWS npenapatos [4].

B HayyHbix onbiTax J. Lu nokasan, Yto pekoMOuHaHTHbIN B. subtilis 3HaYUTENBHO CHIKAN BbI3BaH-
HO€ arkororem noBbILEHWe UHAEKCA NeYeH, COAepKaHne ankorons B KPOBU, aKTUBHOCTb anaHHaMUHO-
TpaHcepasbl, acnapTaraMMHOTpaHCchepasbl U LWenoYHon ocgaTtasbl B CbIBOPOTKE KPOBU MbiLlel. Bee-
[EHMe pekoMBuHaHTHOro B. subtilis MHrMGMPOBaNO NEPEKUCHOE OKWUCNEHWE NMUMWUAOB U OKUCTINTENbHBIN
CTpecc B neyveHn nabopaTopHbIX MblleR, 0 YeM CBUAETENLCTBYET 3HAYUTENBHOE CHUXEHME YPOBHS Ma-
NOHOBOTO Ananbaernaa, MHAYKUMUs obLiern aHTMOKCMAAHTHON CNOCOBHOCTY 1 YPOBHEN ryTaTUOHa U cyne-
pokemgamemyTassl [9).

B 3aBucuMMoCTM OT GrUOreoxnMmuyeckon cneumndguyuHocTn Tepputopuin M. H. JlexHnHa pekomeHay-
eT NPUMEHSTb CBUHBAM He30nacHble, BbICOKOIPEKTUBHBIE BUONOTMYECKM aKTUBHbIE BELLECTBA HOBOMO
nokonenus: Cyeap, Monuctum, Kombronakc, BOQHUT, LWATPaLLaHMT.

[aHHble npenapaTtbl CNOCOOCTBYIOT MPOSBIEHUI0 OPraHU3MOM CeSlbCKOXO3SMCTBEHHbIX XWUBOT-
HbIX CTPECC-PE3UCTEHTHOCTU W 3BPUBMOHTHOCTU B PA3NMYHBIX arpO3KONOMMYECKIUX YCIIOBUSX OKpYKalo-
Lwen cpegpl [3].

B xope HayyHon pabotbl H. M. YepHorpagckas ¢ konneramu BbISIBUIK, YTO 1Cnonb3oBaHue CyH-
TApCKOrO LieonuTa B OMbITHBIX FPynnax CBUHEN NO3BOMMUNO YNYYLWWTb NOKa3aTeNn pocTa U pasBuTUS Xiu-
BOTHbIX Ha 3,02 1 6,68%, COOTBETCTBEHHO.

Mpn 3TOM MO NOKa3aTeNsiM CPESHECYTOYHOrO MPUPOCTa CBUHBLW KOHTPOIBHOW IPynMbl YCTYNNN
OMbITHBIM XMBOTHbIM Ha 7,42 1 15,17%. YCTaHOBMEHa Takke pasHuULa B nokasatensx Mopdonornyeckoro
cocTaBa OTKOPMOYHOTO MOJIOAHSIKA CBUHEN. XKMBOTHBIE KOHTPOMBHOM rpynMbl MO KOSIMYECTBY 3pUTPOLMUTOB
ycTynunu onbiTHeIM Ha 2,00 1 4,00%; no KonuyecTy NENKOUMTOB KOHTPOSbHbIE XMBOTHbIE YCTYMUAW Ha
1,02 1 1,16% [8].

cnonb3oBaHne COBPEMEHHBIX OTEYECTBEHHBIX BMOMOrMYeckn akTUBHBIX BeLLECTB, obecneynsa-
HOLLMX yryyLleHne PU3NONOrMYEcKUX 1 NPOAYKTUBHBIX NoKasaTenemn TensT, ABNSETCH akTyarnbHOW TeMOM
ncecnegoBaHuim.

Lenb uccnedogaHull — NOBbILIEHNE CPEAHECYTOYHOMO NMPUPOCTA KNBOTHBIX 3@ CHET NMPUMEHEHUS
npenapara bucon6bw.

3adayu uccnedoeaHull — U3yunTb BNUsHKe Npenapata buconbu Ha rematonornyeckue n Gruoxm-
MWUYECKMe napamMeTpbl KPOBW TENSAT FONWTUHO-GPU3CKOIA NOPOAbI; 2) ONPeAEnUTb AKOHOMUYECKUIA APdeKT
BO3MOXHOW NpuBbIv OT peanusaLn Msca TensaT OnbITHON rpynnbl.
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Mamepuanbl u memodb! uccnedosaHull. ViccnenoBanus npoBoaunnch Ha Oase kadeapbl
«3NN300TONOrMSA, NaToNoMMs 1 hapMakonorus», B UCMbITaTENbHON Hay4HO-MCCNeaoBaTeNnbCKon nabopa-
TOpuM hakynbTeTa BuoTexHonorn u BetepuHapHon mMeguumnHel ®re0Y BO «Camapckuin rocynapcTeeH-
HbI arpapHbI YHUBEPCUTET» U Ha MoSTovHO-ToBapHoM epme YT CO «KynuHckoe» beseHuykckoro pai-
oHa Camapckon obnact.

Hay4Ho-npon3BOACTBEHHbIN OMbIT NPOBENM Ha TensaTax 60-4HEBHOrO Bo3pacTa, nogobpaHHbIX No
MPWHLMNY aHanoroB ¢ y4eTOM Nopogbl, BO3pacTa, nona, Macchl Tena, (uanonoro-KImHUYECKOro cocTos-
HMS 1 HM3MONOMNYECKO 3penocTu. XKNBOTHBIE KOHTPOMBHOW PYNMbl MofyYanu ocHoBHOW pauyoH (OP),
cbanaHcMpoBaHHbI MO OCHOBHBLIM MOKA3aTeNsiM NUTATENbHOCTW B COOTBETCTBMM C HOpMamu PACXH. Xu-
BOTHble onbITHOW rpynnbl — OP ¢ gobasneHnem 3a 15-20 MuH g0 KopMmneHust 5 mn pacTBopa npenapara
Buconbu Ha ocHose Bacillus subtilis (60-90 gHeBHbIM Tensitam) n 10 mn (91-120 gHEBHbIM TensaTam) Ha
ronosy 1 pa3 B CyTku. PacTBopbl TensiTam BBOAUIM Yepes ApeHyep ¢ cobniogeHnem npasun acenTuki u
aHTUCENTHUKM.

Buconbu — ato Guonpenapat, cosdnaHHbii OO0 «Buconbu-UHtep» (r. Cankt-MNetepbypr). B co-
ctaB BxoauT Bacillus subtilis, wtamm Y-13, n metabonutbl, NONy4YeHHbIE B NpOLECCce KynbTUBUPOBAHNSA
Wwramma B KoHUeHTpauun He meHee 100 mnH KOE/Mn Ha HanonHuTene MMHepanbHO-KPEMHE3EMMUCTOMO
nopoluka. penapaTt MMeeT MONOXUTENBHOE 3KCMEPTHOE 3aKMYEHWe MO TOKCUKOMOrO-rUrmeHUYecKon
oueHke wWramma Bacillus subtilis 4-13 ot 30.03.2010 r. 0T Hay4HO-MUCCNELOBATENbCKOTO LieHTPa TOKCUKO-
TOrMM W TUTMEHNYECKOM pernaMmeHTaLmmn bruonpenaparos.

Buonornyeckoe pencTsue npenaparta obecnevnBaeTcs €ro BbICOKUMU afcopPOLMOHHBIMA CBOWA-
CTBaMU 1 NMOBEPXHOCTHOM aKTUBHOCTbLIO, YTO NO3BONSET afAcopbMpoBaTh LUMPOKWIA CNIEKTP COLEPX)aLLNXCS
B KOPMax MUKOTOKCMHOB, NECTULIMAOB, TOKCUYECKUX METANMOB, PaANOHYKNNA0B 1 OGHOBPEMEHHO YrHeTaTb
pa3sBMTME NATOrEHHbIX W YCIOBHO NATOTEHHbIX MUKPOOPraHW3MOB, Co3aaBas bnaronpusTHble YCnoBus ans
pasBUTUS B MULLEBAPUTENBHOM TpaKTe NakTo- u GucmaobakTepuin, YTO B LIENOM 0BECNeYMBAET CHIKEHNE
TOKCMYECKOW Harpy3ki Ha OpraHu3mM M OQHOBPEMEHHO YCUMBAET aKTUBHOCTb psiga DEPMEHTHbIX CUCTEM
OpraHu3ma XuBoTHbIX [6)].

B xome Hay4HO-NMPOM3BOACTBEHHOIO OMbiTa 15 TenATaM U3 Kaxaomn rpynnbl Kaxzable AecATb OHeN
NPOBOAMNK OLEHKY (PU3MONIOr0-KNMHUYECKOrO CTaTyca W pocTa Tena. 3abop KpoBW ANS aHanusa ocy-
LWEeCTBNANM BaKyyMHbIM CMOCOOOM M3 XBOCTOBOW BEHbI [0 KOPMISIEHWS B YTPeHHue Yackl ¢ 60- u go
120-aHeBHOrO Bo3pacTa kaxable 20 AHei B TEYEHWE Hay4YHOrO AKCMEpPUMEHTA. X03SIMCTBO BnaronomnyyHo
MO MHMEKLUMOHHBLIM 3aboreBaHNsaM KpYMHOro poraToro CKoTa, BakUMHaUMS W AerefbMUHTU3aLMUs norono-
Bbsi NPOBOAMTCS COMMacHO YTBEPXAEHHON cxeMe. [NonyyeHHble B X0 JKCNepuMeHTa faHHble obpabota-
Hbl NyTEM BUOMETPUM C BbIYUCIIEHMEM OBLLENPUHSATLIX KOHCTAHT C NOMOLLbH NporpaMmbl STADIA.

Pesynbmamsi uccnedosaHuil. 3oorurneHnyeckue nokasarenu B tenstHuke MY CO «Kynun-
CKOE» COOTBETCTBYIOT CTaHAApTaM COAEPXaHWs KpYMHOro poratoro ckota. MUKpoknuMat B MOMELLEHUN:
Temnepatypa Bo3gyxa B cpegHem 17,80+0,300C; otHocuTenbHas BnaxHocTb — 71,30+1,50%; ckopoCTb
neuxeHus Bogyxa — 0,17+0,06 m/c; KEO - 1,80+0,1%; cogepxanue B Bo3ayxe: CO2 — 0,16+0,04%,
NH3 - 9,00+0,20 mr/m3, H2S — 2,40+0,20 mr/m3.

Obwume usmnonormyeckme nokasatenu: TemnepaTtypa Tena, Yactota nynbca, AblXaHns y TensT ¢
60- n go 120-gHeBHOrO BO3pacTa U3MEHSANNCL PABHOMEPHO WM COOTBETCTBOBANM KaneHZAPHOMY OHI0 UX
passuTKa. TemnepaTypa Tena XUBOTHbIX Haxoaunack B npegenax ot 38,30+1,22 go 38,79+1,170C; va-
crota nynbca — ot 103,49+1,31 po 72,10+1,23 yaapoB B MUHYTY; YyactoTa AbixaHus — ot 38,20+0,87 no
28,90+1,14 gbIxaTenbHbIX ABMXEHWUA B MUAHYTY.

BnusaHue npenapata buconbu Ha ocHose Bacillus subtilis Y-13 1,5%x108 (OO0 «Buconbu-UHTepy)
Ha remaTonoruyeckne u GUOXMMUMYECKE NOKa3aTenu KPOBM TENAT FOMWTUHO-CPU3CKO Nopodbl npea-
CTaBreHbl B Tabrnuue 1.

CopepxaHne 3pUTPOLMTOB U NENKOLMTOB B Nepudepuyeckoil KpOBK XMBOTHBIX OMbITHOM W KOH-
TPOMbLHOW rpynn B nepuoz NpUMeHeHUs npenapara JOCTOBEPHO He pasnunyanock. Bee nayyaemble nokasa-
TENW HaXOAWNNCh B Npegenax uanonornieckon Hopmbl.

OcHoBHas (hyHKUMS remornobuHa — nepeHoc KUCopoga K TKaHsaM. Y TensaT, nonyyasLumx 4Onos-
HWTENbHO K OCHOBHOMY pauuoHy npenapaT buconbu Ha ocHose Bacillus subtilis 4-13 1,5%108
(000 «Buconbu-MHTep»), Habnwganocb AOCTOBEPHOE NOBbILEHWE reMOrfobuHa, Mo  CpPaBHEHMIO
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C KOHTponeM Ha 7,6% (p<0,05), 4To yka3biBaeT Ha 6onee BbICOKYH MHTEHCUBHOCTb OOMEHHBIX NPOLECCOB

B OpraHM3me TenAr.

Tabnuua 1
[ematornorunyeckve 1 GroXMMMYecKkne nokasaTenm KPOBU TENAT
Mokasatens, % pynna
KOHTPOMbHas OnbITHas
60 gHen
Oputpoumtbl, 1012/n 6,09+0,28 6,16+0,29
TNeiikoumTbl, 109/n 7,110,32 7,55+0,26
'emornobuH, % 119,20+1,32 120,15+1,39
06Lwmin 6enok, r/n 63,10+1,18 63,30+1,26
AnbbymMuHbI, r/n 21,72+0,46 21,20+0,52
nobynuHbl, r/n 41,38+1,03 42,1115
[ntoko3a, Mmonb/n 2,50,07 2,7+£0,10
XonectepuH, Mmonb/n 2,72+0,08 2,63+0,06
LLlenoyHas chocearasa ME/n 60,10+1,54 59,50+1,78
OBt KanbLmin, MMOIb/T 2,01£0,04 2,1340,05
Heopranuyeckuit dhocdop, Mmonb/n 1,66£0,06 1,59£0,03
120 gHen

Oputpoumtsl, 1012/n 6,00+0,44 6,32+0,37
Newkoumtbl, 109/ 6,68+0,29 6,75+0,23
'emornobuH, % 119,20+1,95 128,70+1,71*
06Lwmin 6enok 67,40+1,51 73,40+1,24*
AnbbymuHbI 22,90+0,37 25,01+0,29*
nobynuHbI, r/n 44,50+1,21 48,39+1,15
['ntoKo3a, MMOIb/M 2,940,11 3,3+0,09**
XonecTepuH, MMonb/n 2,81%0,09 3,4610,11**
LLlenoyHas choccartasa ME/n 63,03+1,13 66,67+1,24
OBt KanbLmin, MMOIb/N 2,3820,08 2,36+0,05
Heopranuyeckuin hocdop, Mmons/n 1,86+0,06 1,94+0,07

Mpumeyanue (3geck 1 panee): * — p<0,05, ** — p<0,01 — OTHOCUTENBEHO KOHTPOSBHBIX AAHHBIX.

CoctosiHne BenkoBoro obMeHa onpegensieTca no coaepxaxuio obulero 6enka. B opraHuame be-

NOK BbINOMHAET crieaytoLme yHKLMK: y4acTBYeT B CBEPTbIBAHWUW KPOBU, MOAAEPXKMNBAET NOCTOSHCTBO pH
KPOBW, OCYLLECTBNSET TPAHCMOPTHYIO (DYHKLMIO, Y4acTBYeT B MMMYHHbIX peakuusx U MHOrue Apyrie
yHKumn. Konnyectso obuiero 6enka B CbIBOPOTKE KPOBW TENSAT OMbITHOM rpynnbl B 120-4HEBHOM BO3-
pacte 6bino Bbiwe Ha 8,9% (p<0,05), robynuHoB — Ha 8,2%, anbbymuHos — Ha 9,2% (p<0,01), no cpas-
HEHWIO C AaHHLIMU KOHTPONbHbIX XMBOTHbIX. MpuMeHeHe npenapata buconbu Ha ocHose Bacillus subtilis
4-13 (000 «Bbuconbu-MHTep») NoBbILLAET UHTEHCUBHOCTL aHabOoNMYECKX NPOLECCOB B OpraHU3Me Xu-
BOTHbIX, O YeM CBMAETENbCTBYET Bonee BbICOKOE CoaepaHue obLuero 6enka, KOHKPETHO ero anbbyMuHo-
BOW hpaKumm.

OpfHUM 13 nokasaTenen COCTOSHNUS YrieBOAHO-XMPOBOro 0bMeHa B OpraHu3Me XUBOTHbIX SBIISET-
CSl KOHLEHTpaLus xonectepuHa. Ha Hayano Hay4yHOro 3KkCnepuMeHTa CofepXaHue XonecTepuHa B KpoBu
TenaT obenx rpynn Haxoaunoch B npegenax uanonormyeckon HopMbl 1 COCTaBnANo 2,63-2,72 MMOnb/A.
KonunyecTtBo xonectepuHa B CbIBOPOTKE KPOBW OMbITHbIX TenaT B 120-4HEBHOM BO3pacTe Npesbiwasno no-
Ka3aTenn KOHTPOMbHbIX XMBOTHbIX Ha 23% (p<0,01). [Mtoko3a nogaepxunBaeT HoPManbHOE Gy HKLMOHUPO-
BaHWe MHAMBMAYaNbHbIX KMETOK, OpraHoB W opraHuama B ueniom. CogepxaHue rroKo3bl B KPOBU TensaT
ObIn0 B npegenax uanonornieckoin HopMbl U HaXOAMMIOCH Ha YpoBHe 2,5-3,3 Mmonb/n. PesynbTaTthl uUc-
CNeaoBaHNiA Nnokasanu, YTo codepxaHue rnokosbl B KpoBu 120-4HEBHbIX TENAT ONbITHONA rpynnbl ObIno
Bbiwe Ha 0,4 mmonb/n (p<0,05) n coctasnano 3,3+0,09 MMornb/n OTHOCUTENBHO AaHHBIX KUBOTHBIX KOH-
TponbHoi rpynnbl. MpumeHeHne npenapata buconbu tenstam B TeyeHne 2 mecsLueB cnocobcTBOBano
MNOBbILLEHNI0 MHTEHCUBHOCTH YrNEBOAHO-NMNUAHOTO O6MEHa.

MMokasaTensMu COCTOSIHUA MUHepanbHOro obmeHa B opraHnaMe SBASOTCS 06Las KOHUEHTpaums
KanbLus, HeopraHnyeckoro gocopa 1 akTUBHOCTb LLENOYHOW hocdhaTasbl B KPOBU XMBOTHbIX. B Teve-
HWEe Hay4yHOro 9KCMEepUMEHTa BCe MOKa3aTenu Haxogunacb B npedenax (u3noNorMyeckon HopMbl,
[OCTOBEPHbIX W3MEHEHMN He Habntoganock: obwwit kanbumn — ot 2,01£0,04 go 2,38+0,08 mmons/n,
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HeopraHnyeckuin docgop — ot 1,5920,03 oo 1,94 mmonb/n. AKTMBHOCTDL LLIENOYHOM pocdaTasbl B KPOBM
120-aHEBHbIX TENAT, NPUHUMAIOLLMX JOMOSHUTENBHO K OCHOBHOMY pauyMoHy npenapat buconbu Ha ocHose
Bacillus subtilis Y-13 (OO0 «Bbuconbu-MHTtepy), npeBocxoauna nokasateslb KOHTPOSbHbIX XMBOTHbIX Ha
3,64 Eg/n (vnm Ha 5,46%). Macca Tena TensT KOHTponbHOW rpynnbl B 100-gHeBHOM Bo3pacte 6Obina
105,23£2,11 kr, B onbITHOM —108,6+2,19 kr, 4T0 Ha 3,37 Kr Bbiwe. CpeaHECYTOYHbIN NPUPOCT TENST OMbIT-
HOW rpynnbl Bbin goctoBepHo Bbiwe — Ha 0,075 kr (p<0,01). B 120-gHeBHOM BO3pacTe macca Tena onbiT-
HbIX TensaT 6bina Bbiwe Ha 4,19 kr (p<0,05), cpegHecyTouHbIN NpupocT — Ha 0,080 kr (p<0,05), oTHOCK-
TENbHO NnoKasaTenei KOHTPOSbHbIX XMBOTHbIX. MpuMeHeHWe npenapata buconbu Ha ocHose Bacillus sub-
tilis 4-13 (OO0 «Buconbu-MHTep») TendTam B TeyeHne 2 MecsLeB CnocobCTBOBArO YBENMYEHUIO CpeaHe-
CYTOYHOrO NPUPOCTa U MHTEHCUBHOCTM POCTA XUBOTHBIX.

OKOHOMWYECKME BbIYMUCIIEHUS NPOBOAMAN C YYETOM 3aTpaT Ha NPOU3BOACTBO MsCa U NOSyYEHHOM
BbIPYYKM OT ero peanusauum npu ueHe 230 pybnen 3a kr (N0 AaHHbIM cainta «Camapa — APWC. Arpo-
Wudpopm» o1 15.12.2020 r. Pexxum poctyna:  http://www.agro-inform.ru/index.php/czenovoj-monitoring),
a TaKKe [OrOBOPHOW CTOMMOCTMW npenapata buconbu Ha ocHose Bacillus subtilis 350 pybnen 3a 1 nuTp.
Ha npoBefeHue NpounakTuiecknx MeponpusTUin Ans O4HOTO XMBOTHOTO 3a NEPUOL HayYHOro aKCnepu-
MeHTa noTpaTtunu 150 M npenapata, YTo COOTBETCTBYET cymme 52,5 pybns. Onnata Tpyaa BeTepuHap-
HOro dbenbaLlepa no cnavBaHWK MpenapaTta TeNeHKy exeaHeBHO 3a 2 Mecsua cocTasuna 712 pybnen.
Ha ocHoBaHWUM NOMYyYeHHbIX JaHHBIX paccumTanit SKOHOMUYECKWA 3DEKT OT JONONHUTENBHO MONYYEHHOM
NpuObINY HAa MOMEHT OKOHYaHWUSI Hay4YHO-MPOW3BOACTBEHHOMO OMbiTa. MpumeHeHne npenapata buconbu
CrnocobCTBOBASO MOBBILIEHWIO XXMBOW MACChl XXMBOTHOTO 1 BO3MOXHOMY MOSTy4YEHUO Npubbinn OT peanusa-
LUuu Msica TeNAT OMbITHOW rpynnbl B 137 pybneit OT Kaxzgown ronosb!.

3akntoyeHue. MapameTpbl Mukpoknumata B TenstHuke MY CO «KynuHckoe» COOTBETCTBOBANM
300TMUrMEHNYECKUM HOpMaM, YCTAHOBMIEHHbIM ANS JaHHOW BO3PACTHOM rpymnnbl KUBOTHbIX. HasHaveHue
TensaTaMm ronWTMHO-PpM3ckon nopodbl npenapata buconbu Ha ocHoee Bacillus subtilis Y-13
(000 «buconbu-NHTep») B o3e 5-10 Mn Ha ronoBy JOMNOMHUTENBHO K OCHOBHOMY PaLMOHY eXeHEBHO B
TeyeHue ABYX MecsueB ¢ 60-g4HeBHOro Bo3pacTta No3BOMMMO MOBLICUTL UHTEHCUBHOCTb POCTA KMBOTHBIX.
MoXHO pekoMeHOoBaTb NpenapaT OTeYeCTBEHHOMO Npou3BoacTBa buconbu B kavecTBe Guonormdecku
aKTUBHOW JobaBKkM AN MONOAHSKA KPYMHOMO poraTtoro CKoTa C Lienbl NOBbILLEHNS CPeaHECYTOYHOO Npu-
POCTa XMBOTHbIX M NOMYYEHNS YCIIOBHO AOMOMHUTENBHOM NpubbInK B 137 pybnen OT Kaxaon ronosbl.
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Lenb uccnedosaHull — nosbileHUe s¢hghekmugHocmu 8nuUsIHUS buonoaudyecku akmusHoll dobasku Reasil
Ha nokazamesnu pocma mensm MOoI04H020 nepuoda ebipaujusaHus. [ns Hay4yHO-X03aUCMBEHH020 onbima c¢hop-
Muposasnu mpu 2pynnsi measm (KoHmposnbHyto, 1 u 2 onbimubie). ['pynnbi xusomHeix no 10 2oos ghopmuposanu
No NPUHUUNY aHano208. M3y4eHbl nokazamesiu Xugol Macchl, pocma u Kpogu menisim npu 88edeHuU 8 payuoH nod-
kopmku Reasil: e xudkom eude — Reasil HumicVet, 8 nopowkoobpasHom cocmosHuu — Reasil Humic Health.
B onbime ucnomnb308anu XUgomMHbIX YepHO-necmpoli nopodsl. BknoueHue 8 payuoH nodkopmku Reasil cnocob-
CMe08aso ye8enudyeHur Xugol Macchl mesim-MonoyHUKoe 1 u 2 onbImHbIX 2pynn 8 0BYXMECSYHOM 803pacme Ha
5,65 u 5,48 k2 (unu Ha 7,4 u 7,2%) coomeemcmeeHHO, N0 CPABHEHUIO C NOKasamesieM aHano208 KOHMPObHOU
epynnbl. CpedHecymoYHb Il npupocm mensm onbImHbIX 2pynn npegbian daHHbIU nokasamesb KOHMPOMbHbIX XU-
80mHbIx Ha 96 u Ha 82 2 coomeemcmeeHHo. B kposu mensim 1 u 2 onbimHbIX 2pynn 6bi10 8biie codepxaHue 2e-
moanobuHa Ha 15,7 u 11,4%, apumpouumos — Ha 16,5 u 15,1%, weno4Ho2o pesepsa — Ha 5,2%, yem 8 KOHMpoIe,
ymo ceudemenbcmeyem 06 akmugu3sauuu 0bMeHHbIX npoueccos 8 opaaHusme. CodepxaHue obuwie2o beska 8 Cbi-
80pOMKe KpOBU mesiim OnbIMHbIX 2pynn yeenu4unock Ha 8,4 u 5,9%, no cpagHeHuUo ¢ KOHMPOoNeM. Y Xu8OMHbIX
1 onbimHoU 2pynnki codepxaHue anbbymuHos bbino ebiie Ha 5,3%; 80 2 onbimHol 2pynne 00CMO8EPHOU pasHUUb!
NO CPaBHEHUI0 C KOHMPOIIEM HE YCMAaHOBIEHO. Y8enuqunoch Konudecmso 2amma-2mobynuHo8 8 Kpogu XU8OMHbIX
ONbIMHBIX 2pYyNN, YMO yKa3bleaem Ha NoBbILEHUE 3aUUMHbIX peakyull y XueomHbix. CodepxaHue Karbyus 8 Cbi-
80pOMKe KpOBU Mefiim onbImHbIX 2pynn 6bi1o ebiwe Ha 8,3 u 5,9%, ¢pocgpopa — Ha 4,8 u 2,4%, ymo ceudemerib-
cmeyem o bosnee 3¢hhekmusHOM UCNOTb308aHUU IMUX MUHEPAbHbIX 371EMEHMOS.
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The purpose of the research is to increase the effectiveness of the supplement Reasil on the growth of milk-fed
calves. For the scientific and economic experience, three groups of calves were formed (control, 1 and 2 experi-
enced). Groups of animals of 10 heads were formed according to the principle of analogues. The indicators of live
weight, growth and blood of calves were studied after Reasil use in a diet: Reasil HumicVet as a liquid form, and
Reasil Humic Health — reduced to powder. In the experiment, animals of a black-and-white breed were used. The
Reasil feeding in the diet contributed to an increase in the live weight of milk-fed calves in the 1-st and the 2-nd ex-
perimental groups at two months of age by 5.65 and 5.48 kg (or by 7.4 and 7.2%), respectively, compared to the
indicator of the control group analogues. The average daily growth of calves of the experimental groups exceeded
this indicator of control animals by 96 and 82 g, respectively. The blood of calves of the 1st and 2nd experimental
groups, showed that hematoglobin was higher by 15.7 and 11.4%, red blood cells — by 16.5 and 15.1%, and the alka-
line reserve — by 5.2%, compared with blood of calves from the control group, which indicates the activation of meta-
bolic processes in the body. The total protein amount in the blood serum of animals from the experimental groups
increased by 8.4 and 5.9% respectively, compared to the tests of calves from the control group. The albumin content
of animals of the 1st experimental group tested was higher by 5.3%; from the 2nd experimental group there was no
significant difference compared to the control. The number of gamma-globulins in the blood of animals of the experi-
mental groups increased, which indicates an increase in defense reaction of animals. The content of calcium in the
blood serum of calves from the experimental groups was higher by 8.3 and 5.9%, phosphorus — by 4.8 and 2.4%,
which indicates a more effective use of these mineral elements.

[MpOAYKTUBHOCTL XWUBOTHBIX ONPEAenseTcs YPOBHEM M HaNpaBIEHHOCTbIO NpoLeccoB 0bMeHa Be-
LECTB W 3HEPruM, MOCTOSHHO MPOTEKaKLWMX B opraHu3mMe. oBbICUTb MHTEHCUBHOCTb POCTa, YNy4LlWTb
onnaty Kopma no3BonseT UCrornb3oBaHue B1ONorMYeckMx NpenapaToB, BUTAMUHOB, CONEN MAKPOSIEMEH-
TOB, a@MUHOKUCIOT, (PEPMEHTOB, aHTUOMOTUKOB, FOPMOHASbHBIX U TKAHEBbLIX NpenapaToB. VX npuMeHeHu-
€M MOXHO CYLLECTBEHHO M3MEHWUTb OOMEH BELLECTB, KOOPAUHUPOBATL (PU3NONOrNYECKUE NPOLIECChI, aKTy-
BM3MPOBATb 3aLLUMTHbIE peakuun B OPraHnu3mMe XMBOTHBIX, U, B KOHEYHOM UTOre, OnpeaesieHHbIM 0bpa3om
BMWUATb HA POCT W NPOAYKTUBHOCTb. OAHUM M3 NyTeit NoBbILWEHNS 3 (EKTUBHOCTM NPOU3BOACTBA NPOAYK-
UMM XMBOTHOBOACTBA, Hapsdy CO CHWXEHUEM CTOMMOCTW KOPMOB, [OIDKHO CTaTb paLMOHarnbHoe WX uc-
nonb3oBaHue. Hanbonee akTyanbHbIMU C 3TOM TOYKW 3pEHUst NPEACTaBNsOTCA UCCNEeA0BaHUs, Hanpas-
NeHHble Ha NOBbILIEHNE TpaHcqopMaLMy NUTaTeNbHbIX BELWECTB B NPOoayKUMI0. [JOCTKeHWe JaHHOMO pe-
3ynbTata BO3MOXHO NULLb NPU ONTUMMU3ALMM KAYECTBEHHO-KONIMYECTBEHHBIX COOTHOLLEHWNIA MEeXIy KOMIO-
HEHTaMK KopMa, a TaKke Npu BKMOYEHUM B PaLMOHbI HEKOTOPbIX BUOMOrMYECKN aKTUBHBIX BELLECTB, MNPy
KOTOPbIX aKTUBM3MPYIOTCA MULLEBapUTENbHbIE U OOMEHHbIE NMPOLECCHI B OpPraHU3Me XWBOTHOMO. Takumm
«CTUMYnNSTOpPamMn» MoryT BbiTb GroNOrMYeckn akTBHbIE J0OABKK HA OCHOBE IYMUHOBLIX KUCOT Reasil.

['YMUHOBbIE BELLECTBA 3aHUMAKT 0coboe MeCTo cpean OMONOrMYecks akTUBHBLIX BELLECTB Mpu-
POJHOrO MPOUCXOXAEHUS U NpeacTaBnAoT cobon nonmamcnepcHble B1ononMMEpb! CIIOKHOTO CTPOEHUS C
BbICOKOW MOMNEKYNSPHOI Maccom [2]. BaxHble Gruonornyeckme yHKUMM W LUMPOKAs pacnpoCTPaHEHHOCTb B
npupoae onpegenstT 60MbLoi MHTEPEC K IYMUHOBBLIM BeLLecTBaM, NPOSBMSEMbIN B NOCAEAHME OeCATU-
netus [1, 10]. Ha ocHoBe ryMUHOBbIX BELLECTB CO3AaHbI pa3HoobpasHbie npenapatbl Ans CENbCKOro Xo-
391CTBa, BETEPUHAPUK 1 psb BMONOrMYECKM akTUBHBIX 40BABOK, MPUMEHSIEMbIX B MEANLIMHCKOW NPaKTUKE.

[obaeneHne B pauuoH npenaparta ryMmmHOBbIX kucrnoT m3 pacyeta 1 mn 10% pactBopa Reasil
HumicVet Ha 10 Kr xMBOM Macchbl JOWHLIX KOPOB NONOXUTENBHO BIIMSIET HA YCTONYMBOCTb NaKTaLMOHHOM
[EATENbHOCTY B pe3ynbTaTe XOPOLER YCBOSEMOCTU KOPMOB JXMBOTHbIMI OMbITHOW TPYNMbl, a Takke -
(DEKTMBHO BNMSET Ha NPOUNAKTUKy MacTuTa [3].

BkntoyeHune B pauuoH B go3ax ot 0,3 4o 1 r Ha 1 Kr XMBOWM Macchl Npu OTKOPME MOIOAHSIKA Kpyn-
HOrO poOraToro CKOTa Okasarno NoroXMTENbHOE BIKUSHWE Ha NOEAaeMOCTb KOPMOB, OBMOXMMUYECKIIA COCTaB
KPOBM, NPOAYKTUBHOCTb XMBOTHbBIX 1 SKOHOMUYECKY0 3(h(DEKTUBHOCTb NPON3BOACTBA roBAAMHBI [9].
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Psgom uccrnegoBatenen fokasaHo, YTo BKIKOYEHUE BUONMOMMYeCcKn akTUBHbIX 06ABOK B PaLMOHbI
KMBOTHBIX OKa3blBaeT NONOXMTENbHOE BNMSHME HA 0OMEHHbIE NPOLECCHI, NEPEBAPUMOCTb NUTATENbHbIX
BELLECTB, CrOCOOCTBYET MOBLILIEHWIO OTIIOXKEHWS a30Ta B Tefe, aKTUBU3MPYeT YCBOEHWe KamnbLus 1 ¢oc-
hopa 1 HEKOTOPbIX APYriX MUHepasbHbIX 31EMEHTOB [4-8].

Lenb uccnedosaHuii — noBbieHNE 3DEKTUBHOCTN BNNSHUA OMONOMMYECKM akTUBHOW 106aBKM
Reasil Ha nokasatenu pocTa TENAT MONOYHOMO Nepuoaa BblpaLBaHus.

3adayu uccnedosaHull — U3y4nTb ANHAMUKY XWNBOM MaCChbl TENAT-MOSOYHUKOB, MHTEHCUBHOCTb
WX pocTa W onpeaenutb MopoBMOXMMUYECKUIA COCTaB KPOBM MPU UCMONb30BaHUM B paLuoHax buonoru-
Yecky akTueHoi pobasku Reasil.

Mamepuanbi u memodsbi uccnedogarull. [Ans n3yveHnst 3heKTUBHOCTU UCNONb30BaHNS B1O-
nornyeckn akTueHoi pobasku Reasil (B xuakom Buge — Reasil HumicVet, B nopoLukoobpasHom coctos-
HUM — Reasil Humic Health) B payuoHax Tensr (TEnoyek) YepHO-NecTpor Nopodbl MOSIOYHOMO nepuoga
BblpaluBaHus 6bin NPoBELEH HAY4YHO-XO3ANCTBEHHDIA OMbIT MO OBLLENPUHATLIM METOAMKAM B YCIOBUSX
CXIN (konxo3) umenn Kynboiwesa KuHenbckoro panoHa Camapckoit 06iact Ha KNMHUYECKM 340pOBbIX
TenaTax ¢ NATMAHEBHOrO BO3pacTa no cxeme, NpuBeaeHHo! B Tabnuue 1.

Tabnuua 1
Cxema onbiTa

KonuyecTBo XMBOTHBIX,
lpynna YcnoBust KOpMIeHNs
ronoB

KoHTponbHas 10 OP — 0CHOBHOW pauymoH

1 onbiTHas 10 OP+0,3 IYIH KuIKOM KOpI\!IOBOVI pobasku Reasil HumicVet B cmecu ¢ Monokom
UM BOZOM (Ha 1 Kr XuBOW Macchl)

2 OMbITHAS 10 OP + 0,1 r cyxoi kopmMoBO# quaBmf Reasil Humic Health B cmMeck ¢ koHLeH-
TpaToM (npecTapTep) (Ha 1 Kr XuBon Macchl)

MpofoMKNTENBHOCTL YYETHOTO nepuoga | 62 aHs

TensTa pa3meLLanucb B OAMHOYHbIX CTaHKax B OAHOM MOMELLEHWM, NPW OAMHAKOBBIX YCIOBUSX CO-
AepxaHus, 06CnyxuBannucb O4HUM OnepaTopoM, YTO UCKIKYaeT BNNUSHWE YeroBeyeckoro aktopa. B xo-
391CTBe pacnopsnok paboyero AHA no 06CyKMBAHUIO TENAT, YCOBUS COAEPXaHWUs Ha CMEHSEMON CONo-
MEHHOW MOACTUNKe, obecrneyeHne NUTLEBOW BOAOW, OOLMA YPOBEHb KOPMIEHWS W KAYeCTBO KOPMOB
(Tabn. 2) ong nogonbITHbIX XWBOTHLIX OblNK oguHakoBbiMU. CofepxaHne AEMCTBYHOLLErO BellecTsa B
NOAKOPMKaX TeNIAT NepBoi U BTOPO OMbITHBIX rpynn GbIf0 0AMHAKOBbIM.

Tabnuua 2
PaLI|I/IOH KOPMJTIEHNA TENAT
HaWMeHoBaHME KopMa CyTouHas CprKTy[ia CronmocTb CopepxuTcs Cyxux BeLyecTs
fava, Kr kopmoB, % 1 kr kopma, py6. B 1 Kr KOpMa, Kr

CeHax nioLepHOBbIN 6,30 34,69 0,92 1,76
Cunoc KyKypysHblid 3,50 19,27 0,91 1,28
MvBHas apobuHa 1,65 9,10 0,77 0,36
[pobnéHoe 3epHo 1,30 7,16 4,29 1,14
PancoBbii Wwpot 0,60 3,30 30,0 0,55
Conoma 0,50 2,75 0,51 0,44
[Mo[CONHEYHBII LWPOT 0,20 1,10 22,0 0,18
[MpeMuKC MONOgHSK 0,10 0,51 3,75 0,01
Conb 0,01 0,07 3,75 0,01
Monoko 4 0,22 224 0,48
Obwias macca paLmoHa, Kr 18,16

Pe3ynbmamsbi uccnedosarull. Pa3paboTka METOAOB MHTEHCHBHOMO BbIpaLUMBaHUS MOMOAHSKA
KPYMHOro poraToro CKoTa 1 BHEAPEHUE X B MPOU3BOACTBO AOMKHBI OCHOBBLIBATLCA Ha 3HAHWM MPOLECCOB
(hopMMpPOBaHUSt COBCTBEHHOW NPOAYKTUBHOCTW XMBOTHbIX B pasnnyHble BO3PACTHbIE Nepuoabl Nog Bus-
HWEM U3MEHSIOLLMXCS YCIOBUN BHELLHEN Cpeabl W, B NEPBYI0 04EPeab, KOPMAEHUS U COOEP)aHMS.

B opraHuame XnBOTHOrO B NPOLIECCe OHTOreHe3a NPOMCXOAAT ABa OLHOBPEMEHHO B3aMMOCBSI3aH-
HbIX SIBMEHWS — POCT W pa3BuTUe. B 300TexHWYECKOW Hayke, Onpedensiss MOHATME pocTa WU pPasBUTUS
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KMBOTHOTO, MPULLAMN K €4MHOMY MHEHWIO B TOM, Y4TO POCT — 3TO YBENWUYEHWE Macchl Tena 1 06bEMOB Xu-
BOTHOrO, a Pa3BUTHE — KA4eCTBEHHbIE M3MEHEHMWS B €r0 OpraH13Me B NeEpUos OHTOreHesa.

CneumanucTbl B 0611acTv XMBOTHOBOACTBA M GOMbLUIMHCTBO MCCnefoBaTeNnen O pa3BuUTUM XUBOT-
HbIX CyaAT B OCHOBHOM MO AaHHbIM UX POCTa, B NPOLIECCe KOTOPOro HabnaaeTcs ANCnponopLms opraHoB
W TKaHel opraHn3ma, KoTopast HernoCpPeACTBEHHO OTpaxaeT XapaKTep W HanpaBneHne PasBUTUS XKUBOTHO-
ro.

YBEnMYeHNe XMBON MaCChl XMBOTHbIX SBMSIETCS OCHOBHOW LiENbI0 NPU BbIpaLLMBaHUN MONOAHSIKA
KPYMHOrO poraToro ckota. BennumHa xmBOi Macchl, B ONpeaeneHHoM Bo3pacTte, umeeT BonbLuoe 3Haye-
HWE, TaK KaK WHTEHCMBHO pacTyLLee XWBOTHOE JOCTUraeT Heobxoanmon Ans peanusaumn cOBCTBEHHON
NPOAYKLMW (MONOKO, Npuniod) B 6onee KOPOTKMIA CPOK, YEM MOJIOAHSIK, PACTYLLMIA MEAMEHHO.

YKnBasi macca nogonbITHbIX TENAT Nepes HauanoM NpUMEHEHNs NOAKOPMKW B UX paLMOHe Bapbu-
poBana ot 36,4 8o 37,1 kr npu HegoCTOBEPHOM pasHue (Tabn. 3).

Tabnuua 3
ﬂ,VIHaMI/IKa XMBOW Macchbl noaonbITHbIX TENAT C BO3PACTOM
pynna
lMokasaTenb

KOHTPOMbHast 1 onbITHas 2 onbITHas
YKnuBast Macca TensiT npu poXaeHwu, Kr 36,7+0,36 36,4+0,32 37,1£0,30
YKuvBas mMacca B BO3pacTe OAHOTO Mecsua, Kr 56,2+1,02 58,7+1,06 58,3+0,96
YKuBas Macca B Bo3pacTe ABYX MECALEB, Kr 76,19+1,06 81,84+1,03" 81,67+1,13"
% K KOHTpOMHO 100,0 107,4 107,2

Mpumeyanne. * — P<0,05.

B AByxMecsyHOM BO3pacTe xwuBas mMacca Tensat 1 1 2 onbITHbIX rPynn AOCTOBEPHO NpeBblLarna
COOTBETCTBYIOLUMIA NOKa3aTeslb KOHTPOSbHOW rpynnbl Ha 9,65 u 5,48 kr (unm Ha 7,4 n 7,2 %) cooTBeT-

cTBeHHo (P<0,05).

CpaBHWBasi MOAOMbITHLIX TENST N0 abCONKTHOMY M CPeAHECYTOYHOMY MPUPOCTaM BbISIBISAKOTCA

[0CTOBEPHbIE pasnuyus (1abn. 4).

Tabnuua 4
NHTEHCMBHOCTb poCTa NOJONbITHbIX TENAT
Ipynna
lMokasatenb
KOHTPOMNbHast 1 onbITHas 2 onbITHas
CpeHecyTouHbI NPUPOCT XMBOW Macchl, r 637+21,46 733£23,06* 7194£21,46™
ABCONIOTHbIA NPUPOCT, Kr 39,49+1,22 4544+1,02** 44 57+1,14**
% K KOHTPOMHO 100,0 115,0 112,0

Mpumeyanwe. ** — P<0,01.

CpeaHecyTOo4HbIA MPUPOCT TeNAT 1 1 2 ONbITHBIX rPYNn AOCTOBEPHO MpeBbILlan faHHbIN nokasa-
TeNb XMBOTHBIX KOHTPONLHOM rpynmbl Ha 96 n 82 r (P<0,01), COOTBETCTBEHHO.

ABCOMIOTHBIA NPUPOCT TeNAT 1 OMbITHOW rPyNMbl 3@ NEPUOA NPUMEHEHUS KOPMOBOW MOLKOPMKM
coctaBun 45,44 kr, 2 onbITHON — 44,57 Kr, 4TO AOCTOBEPHO NPEBLICUIIO NOKa3aTeNb B KOHTPOILHOW rpynne
Ha 151 12% (P<0,01) cooTBETCTBEHHO.

Bce npouecchl, Npoucxoasiuyye B opraHuame, B TOW UMW MHOM CTENEHW OTPaxarTcs Ha Mopdhono-
TMYECKOM COCTaBe KPOBYU 1 ee (hU3NKO-XMMUYECKIX CBOMCTBAX, KOTOPbIE MOXHO 1CMONb30BaTh ANs OLEHKM
CTeneHN MHTEHCUBHOCTW OKUCIIUTESbHBIX NMPOLECCOB, YPOBHS 0OMeHa BELLECTB, OTpaxatoLLmxcs Bnocnes-
CTBMM Ha YPOBHE NPOLYKTUBHOCTY XXMBOTHbIX.

KpoBb B OpraHu3mMe XWBOTHOTO MUrpaeT YpesBbl4alHO BaXHYO POMb, BbIMOMHAS MHOTUE XM3HEHHO
BaxHble (DYHKUWWN ONs opraHuama. bonbluon MHTEpEC NpeacTaBnsieT KPoBb Kak OOBEKT BHYTPEHHWUX UC-
CnesoBaHWi 1 MOHUTOPWHIA COCTOSHUS KUBOTHOTO.

/3yyeHne nokasateneit Kposu umeeT HOMbLIOe 3HAYEHWE B OLIEHKE MOSTHOLEHHOCTW NMUTaHUS Xu-
BOTHbIX, TaK KaK KpOBb SIBIISIETCA CPefoi, Yepes KOTOPYHO KNETKM opraHu3mMa nomnyyarT Bce Heobxoanmble
ONS KM3HEAEATENbHOCTW NUTaTenNbHble BELECTBA U BbIAENATCA NpoaykTbl obmeHa. B 3aBucumocTu ot
YCMOBUA KOPMITEHWS, Ka4yeCTBEHHOrO COCTaBa paluoHa, MPOAYKTUBHOCTM W psda Opyrux ¢hakTopos,
Mopchonornyeckne n BUOXMMMYECKMe nokasaTesin KpOBU MOTYT B HEKOTOPOW CTEMEHN M3MEHATLCS, HO NPK
9TOM COXpaHsis B OnpeaeneHHON CTeneHn NOCTOSHCTBO BHYTPEHHEN Cpeab!.

/3Bectns Camapckoi rocyAapCTBEHHON CENbCKOXO3ANCTBEHHOM akagemum Boin.2/2021 67




Ha ocHoBaHuu NpoBeAEHHbIX MccnesoBaHuin MopdOoBUOXMMUYECKUX NOKa3aTENEN KPOBU YCTaHOB-
NEHO, YTO BCE OHM HaXo4unMchb B npegenax uanonornieckon HopMbl. OfHako cregyet OTMETUTb HEKO-
TOPbIE MEXPYNNOBbLIE Pa3NYNA B KOHLE dKCepuMeHTa (Tabn. 5).

Tabnuua 5
MOpd306I/IOXVIMVNeCKI/Ie nokKasaTesni KpoBu NoAOMNbITHbIX TEJIAT
pynna
Mokasatenb
KOHTpOMbHas 1 onbITHas 2 OMnbITHas
[emornobuH, r/n 98,2+0,32 113,6+0,29** 109,4+0,29*
Oputpoumtsl, 1012/ 7,0240,03 8,18+0,03* 8,08+0,03*
NenkouuTbl, 1090 9,23+0,07 9,15+0,02 9,19+0,03
Obwuir Genok, r/n 60,8+1,32 65,94+1,64* 64,4+0,29*
AnbbymMuHbI, /1 26,55+1,6 27,98+0,21* 27,6940,21
nobynuHbI, r/n 34,25+0,22 37,96+0,32 ** 36,7140,22**
B T.. anbga 10,8+0,33 9,4+0,18 9,10£0,18
Beta 12,8+0,27 13,5+0,24 13,10+0,24
raMmma 10,65+0,15 15,06+0,19*** 14,51+0,19***
LLlenoyHoit pe3eps, MMONb/N 426+2,27 448+2,36 446+2,16
YKeneso, MMonb/r 12,72+1,01 19,64+1,02 19,24+1,02
Kanbuuit, MMonb/n 2,54+0,10 2,75+0,11% 2,69+0,12*
®ocdop, MMonb/n 1,6840,13 1,76£0,12 1,7240,11

Mpumeyarwe. * — P<0,05; **~ P<0,01; *** - P<0,001.

B KpoBwW TenaT OMbITHLIX Py, NOSTyYaBLIMX B COCTaBe pauuoHa nogkopmMkn Reasil, Bbino Bbiwe
coaepxaHue remornobuHa Ha 15,7 n 11,4 % (P<0,01), aputpoyntos — Ha 16,5 n 15,1% (P<0,01), wenou-
HOro pe3epBa — Ha 5,2%. 310 CBUAETENLCTBYET 06 aKkTUBM3aLM 0OMEHHbIX MPOLECCOB B OpraHU3Me.

bonbluoe 3HayeHue umeeT nokasatenb obuiero 6enka B CbIBOPOTKE KPOBW, KOTOPbIA OTpaxaeT
obecneyeHHOCTb OpraHu3mMa NUTaTeNbHbIMA M NAAcTUYECKUMW BelyecTBaMW. Berku KpoBU BbIMOMHSIOT
MHOXECTBO (DYHKLMIA: NOALEPXUBAOT NOCTOSHHOE OCMOTMYECKOE AaBrieHne, pH KpoBW, UrPatT BaxHYHO
ponb B (hOPMUPOBAHUM UMMYHUTETA, KOMMIEKCOB C yrneBogamu, nunugamu, ropMoHamu. B KoHLe akcne-
PUMEHTa 3TOT MoKasaTenb UMeN TEHAEHUMIO K YBENMYEHUIO COAEePXaHMUS Y XKUBOTHbIX, NOSTyYaBLUMX A0-
6aBky Reasil, — ero cogepxxaHue B kpoBu TeNAT 1 M 2 OMbITHLIX rPYNN AOCTOBEPHO YBENWUYMUNOCH Ha 8,4
15,9 % (P<0,05) cOOTBETCTBEHHO.

AHanuanpys nokasatenu 6enkoBbIX PpaKuni CbIBOPOTKM KPOBW MOAOMBITHBIX XUBOTHBIX, MOXHO
npoCneanTb NONOXWUTENBbHOE BRWSIHWE WCMbITyeMON [oBaBkW Ha cofepxaHue anbOyMWHOB ¥ ramma-
rnoBynuHOB. Y XWBOTHbIX 1 rpynnbl cogepxanue anbbymuHoB Gbino Bbiwe Ha 5,3% (P<0,05), y Tensr
2 OMbITHOW rPYNMbl JOCTOBEPHbIX Pa3fyuiA, MO CPABHEHMIO C COOTBETCTBYIOLMM MOKasaTesleM KOHTPOSTb-
HOW rpynMbl, He YCTAHOBMEHO. Pasnnuns 0TMeYeHbl Mo NoKasaTensiM XMBOTHbIX OMbITHbIX PYNM B NOSb3y
NPUMEHEHNS NOAKOPMKM B XWAKOM BUAE.

YBenunyeHue konuyecTsa ramma-rrobynimHoB B KPOBM OMbITHBIX TENAT CBUAETENLCTBYET O MOBbI-
LIEHWMN 3aLMTHBIX PEAKLWN Y XNUBOTHBIX.

BaxHbIM nokasaTeniem HoOpMasibHOro TeYeHus obmeHa MUHepanbHbIX BELLECTB B OpraHu3me siB-
NAETCS cofepxaHne B CbIBOPOTKE KPOBYW KarbLus U HeopraHnyeckoro goccopa. AHanms gaHHbIX no co-
LEPXKaHNI0 3TUX NEeMEHTOB MOKa3bIBaEeT, YTO COAepXKaHUe KanbLus B KPOBM OMbITHBIX TENSAT AOCTOBEPHO
6Bbi10 Bbiwe Ha 8,3 1 5,9% (P<0,05), bocthopa — Ha 4,8 1 2,4% No CpaBHEHWO C COOTBETCTBYHOLLMM NOKa-
3aTenieM XMUBOTHbIX KOHTPOMbHOM rpynnbl. OTO CBMAETENLCTBYET 0 6onee adhheKTMBHOM MCMNONb30OBAHMM
[aHHbIX 3IEMEHTOB TeNSTamMu OMbITHbIX FPyNM.

3aknroyeHue. ViccrnenoBaHus reMaToNorMYeckux nokasaTenen KpoBu CBUAETEMNLCTBYIOT O yY-
LeM MCMoMnb30BaHUM NUTATENbHbIX BELLECTB PaLMOHa XUBOTHBIMI OMbITHBIX rPynn 1 Bonee adhheKTUBHOM
TpaHcdopmaLmn nx B npogykumio. cnonb3osaHue kopMoBomn fobasku Reasil nonoxuTenbHO BIMSET Ha
WHTEHCMBHOCTb POCTa TENSAT U MOXET MCMOMb30BaTLCA B paLMOHax Ans akTMBU3aLmm 0OMeHHbIX npouec-
COB OpraHuama.
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MHcoepMEMA FVs aBTOROE

Camapckuit rocyaapCTBEHHbIN arpapHbIi YHUBEPCUTET NpeanaraeT BCEM XenatLMmM acnmpaHTam, npeno-
[aBaTensm, Hay4YHbIM paboTHUKkaM onybnmkoBaThb pesynbTaThl MCCEA0BaHWI B HAYYHOM XypHane «/3gecmus Ca-
Mapckoll eocy0apcmeeHHOU CenbCKoX0o3alcmeeHHOU akademuu», KOTOPbI BKIHOYEH B NEPEYeHb PeLEeH3MpYyeMbIX
HayYHbIX M3OAHWIA, B KOTOPbIX AOMKHbI ObITb ONYBIMKOBaHbI OCHOBHbLIE HAYuHbIE PE3ynbTaThbl AMCCEPTaLMA Ha CO-
MCKaHWE YYEHO CTEeNeHN KaHaMaaTa HayK, Ha COUCKaHWe YYEHON CTeneHn JOKTopa HaykK.

K nybnukauum B XypHane npuHUMarTCA COOCTBEHHbIE HOBbIe, He ONMYONMKOBaHHbIE paHee OCHOB-
Hble Hay4Hble pe3ynbTaTbl N0 CNEAYOLUM Hay4YHbIM CrewluanbHOCTAM U COOTBETCTBYIOLLMM UM OTPAacnsaM Hayk,
MO KOTOPbIM MPUCYXOAKTCA YUYEHbIE CTENEHU:

05.20.01 — TexHOMOrM 1 CpPELCTBA MEXaHU3aLMM CENbCKOro XO3SMCTBA (TEXHUYECKUE Haykh),

05.20.03 — TexHomoMM 1 CPEACTBA TEXHNYECKOTO 0OCTYKIUBAHUS B CENMbCKOM XO3SIMCTBE (TEXHMYECKME Haykh),

06.01.01 - obuiee 3emnenenie, pacTEHMEBOACTBO (CENTbCKOXO3ANCTBEHHBIE HAYKK),

06.01.04 — arpoxmmus (CenbCKOXO3AMCTBEHHbIE HAYKK),

06.01.05 — cenekums 1 CEMEHOBOACTBO CENbCKOXO3ANCTBEHHbIX PACTEHNN (CENbCKOXO3ANCTBEHHbIE, BUONOrMYeckmne Hayku),

06.01.07 — 3awwmTa pacTeHuit (CenbCKoXo3aiCTBEHHbIE, BUonornyeckmne Haykm),

06.02.01 — guarHocTuka GonesHel 1 Tepanus XMBOTHBIX, MATOMNOrMs, OHKOMOTMS M MOPMONIOTUsS KUBOTHbIX (BETEPUHAPHBIE,
Buonornyeckne Hayku),

06.02.06 — BeTepuHapHOe aKyLLEPCTBO M OUOTEXHMKA penpoayKLMM KUBOTHBIX (BETepUHapHbIe, Buonornieckne, CenbCKoxo-
3ANCTBEHHbIE HaYKK),

06.02.07 — pasBeneHue, CENneKLMs 1 rEHETHKA CEMbCKOXO3ANCTBEHHBIX XMBOTHBIX (CENbCKOXO3SMCTBEHHbIE, Bronorniyeckue
Haykm),

06.02.08 — KOpMONPOM3BOACTBO, KOPMMEHNE CEMBCKOXO3ANCTBEHHBIX XMBOTHBIX 1 TEXHOMOTUSI KOPMOB (CEMbCKOXO3SANCTBEH-
Hble, Gronoruyeckme Haykn),

06.02.10 — yacTHas 300TEXHWS, TEXHOMOrMS NPOM3BOACTBA NPOAYKTOB XWBOTHOBOACTBA (CEMbCKOXO3ANCTBEHHbIE, Bronory-
yeckue Haykm).
MonnucHoi nHaekc B O6beanHeHHoM kaTtanore «[pecca Poccumny — 84460.
[MeproanyHOCTb Bbixoda — 4 pasa B rog.
Anpec pepakuun: 446442, Camapckas 0bnacTb, r. KuHenb, n.r.1. Yctb-Kunenbckuii, yn. YyebHas, 2.
Ten.: 8 939 754 04 86 (no6. 608), E-mail: ssaariz@mail.ru

Tpe6oBaHus K 0pOpMIEHUIO CTaTen

CraTthbu NpeACTABJSIIOTCA B H31aTeJIbCKO-0U0JIMOTEeYHbI LIEHTP HA PYCCKOM fI3bIKE B DJICK-
tpoHHOM Buze (E-mail: ssaariz@mail.ru). Ctares Habupaercs B penakrope Microsoft WORD co cnemy-
IOIUMH TTapameTpamMu crpaHunbl. [loms: BepxHee — 2 cM, ieBoe — 3 cM, HIKHee — 2,22 cM, IIpaBoe —
1,5 cm. Pazmep 6ymaru A4. Ctunb o0branbiid. HpudT — Arial Narrow. Pasmep — 13, MexcTpouHbIii HH-
TepBaJ ISl TEKCTa — NOJTYTOPHBIN, AJIs1 TAOJINI — OAWHAPHBIHN, PEKUM BBIPABHUBAHMS — 110 IIMPHHE, pac-
CTaHOBKA IEPEHOCOB — aBTOMaTH4ecKasi. AO3aIHbIi OTCTYI JIOJKEH OBITh OJIMHAKOBBIM IO BCEMY TEKCTY
(1,27 cm). CneBa 6e3 abzana YK wmm BBK, mnponymeHHas cTpoka — Ha3BaHHE CTaThbU (KHPHBIM
14 pasmep), nponymenHas ctpoka — @O, mecto paboThl, yueHas CTENeHb, YIEHOE 3BaHKE, T0JKHOCTD,
KOHTaKTHBIE TeNe(QOHBI C YKa3aHHEM KOJa, MOYTOBOI'O M 3JIEKTPOHHOIO aJPECOB, 3aT€M IPOILyIICHHAs
CTpOKa — KJIIOYEBBIC ClIoBa (3-5 CJIOB), MpOIMYIICHHAs CTpoKa — pedepaT Ha CTaThio, CPEIHUN 00BEM
2000 cumBomos (200-250 cnoB), 12 pa3Mep, WHTEpBAI OJWHAPHEIN (He cJeAyeT HAYMHATH pedepart
¢ MOBTOPEeHHUsI HA3BAHUS CTATHU; HEOOXOAMMO OCBETHUTH LieJb, METO/bI, Pe3yJIbTaThl, sKeJIaTeJIbLHO
¢ NMpuBeJdeHHEeM KOJNYECTBEHHBIX TaHHBIX, YéTKO c(OpMY/JHPOBATH BBIBOABI; He 0NMYCKaeTcCs
pa30uBKa Ha a03anbl M UCNOJIBL30BaHUE BBOAHBIX CJIOB M Npeaio:kenui). [IpomymenHas ctpoka, 3a-
TEM TEeKCT cTaTbu (pasmep mpudra — 13). TexcT myOimukyeMoro marepuaia A0JDKEH ObITh H3JI0KEH Ja-
KOHUYHBIM, SICHBIM SI3bIKOM. B Hauane cmamvu ciedyem Kpamko copmynuposams npoodnemamuxy
uccneoosanus (AKMyaaibHOCHb), 3ameM U3N0HCUMb Ueb UCCTe006aHUA, 3a0auu OAHHOU padombl,
6 KOHUe cmambl — HOY4eHHble HayUHble Pe3YIbmamyl ¢ YKA3aHUEM UX RPUKIA0H020 XapaKkmepd.

B konue crathi Ha AHTJIMACKOM SI3BIKE ykassiBator PO, MecTo paGoThl, yu4eHYIO CTe-
MeHb, YICHOE 3BaHHE, JOJDKHOCTh, KOHTAKTHBIE TeNe(OHBI C KOJAOM, MOYTOBBIM M 3JEKTPOHHBIN ajpec,
Ha3BaHHE CTAThH, KIFOUEBBIE CIIOBA, pedepar u Oubdarorpadguyeckuii Crmcox.

B tekcre MoryT ObITh TaONUIBI U PUCYHKH, TaOmupl co3naBath B WORD. WMimoctpatuBHBIN
MaTepuan JODKEH OBITh YeTKHUM, SICHBIM, KadeCTBEHHbIM. DOpMynbl HaOHpaTh 0€3 MPOITYyCKOB IIO
HEeHTpY. PucyHKH U rpadMKu TOJBKO IITPUXOBBIE 0€3 MOJYTOHOB M 3aJIMBKH IIBETOM, MOJIPUCYHOUYHBIC
Ha/JIMMCH BBIPABHUBATH 110 LEHTPY. CTaThsl HE NOJDKHA 3aKaHUYMBATHCS POPMYIION, TabIUIeH, pUCYHKOM.

O0bem pykonucu 7-10 cTaHIapPTHBIX CTPAHUL TEKCTA, BKIOYas TaOMMIBI M PUCYHKH
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(ue Gonee Tpex), TAOMUIBI TOJDKHBI UMETh TEMAaTHICCKUI 3ar0JIOBOK, PUCYHKU JOHKHBI OBITH CTPYIIIIH-
pOBaHBI. 3aroJIOBOK CTAThU HE JOJDKEH coaepxkaTh 6omee 70 3HAKOB.

Bubmuorpaduueckuit cnucok odpopmisate mo ['OCT  7.0.100-2018 (7-10 ucmounuxos
He cmapwe 10 nem), MO TEKCTy CTaTbH AOJDKHBI OBITH CCBUIKM Ha MCIOJB3YEMYIO JIUTEpaTypy
(B xBagpatHbix ckoOkax), HE JOIMYCKAIOTCS CCBIJIKH HA YYEBHUKU U YUYEBHBIE
MOCOBMUsI.

B xoHue craTbu HEOOXOAMMO YKa3aTh, KAKOH HAYYHOH CNENMATbHOCTH M OTPACIM HAYKH
COOTBETCTBYIOT MPeJACTABJIEHHbIE B Hell HAYYHbIE Pe3yJabTaThl.

CraTbsl OJITKCHIBACTCS AaBTOPOM M HAYYHBIM PYKOBOJMTENEM (JUIsl aCHUPAHTOB), IPUKJIIa bIBA-
I0TCSl TApAHTHITHOE MUCHEMO U KCepPOKONHus a00HEeMEHTa Ha MOJYTr0J0BYI0 MOAMHUCKY KypPHAJIa B CO-
OTBETCTBHU C KOJHMYECTBOM 3asiBJeHHBIX aBTOpoB. [IpeacraBisierci B  H3AaTEJbCKO-
0M0IMOTeYHBIH LIEHTP B YCTAHOBJIEHHbIE CPOKHU. 3a coJepikaHUe CTaTbU (TOYHOCTH MPHUBOJHMBIX
B PYKOIIUCH LIUTAT, (JaKTOB, CTATUCTHYECKUX AHHBIX) OTBETCTBEHHOCTh HeceT aBTOp (aBTOpbI). Ma-
Tepuanbl, opOpMIICHHE KOTOPHIX HE COOTBETCTBYET M3JI0KEHHBIM BBILIEC TPEOOBaHUIM, PEAKOIIICTHEH HE
paccMaTpUBAIOTCA.

Texcm cmambu npogepsiemcs Ha OyOIUposanue, 3auUMCME08aHUe, YHUKATbHOCIb Q0INCHA Dblmb
He nudice 90%. B cinydae oOHapyKeHHs HEKOPPEKTHBIX 3aMMCTBOBAaHMI M COMHHUTEIBHOTO aBTOPCTBa OY-
JIET TIPOBEJICHA MPOIelypa peTparupoBaHus. [Ipy MOBTOPHOM BBISIBIICHHU TAaKUX ClydaeB OyJeT OTKa3a-
HO B PaCCMOTPEHHUH pabOT aBTOPOB B T€UCHHUE 2 JIET U JIOBEACHO JIO CBEICHUS PYKOBOIMTEIS OpraHu3a-
Uy, rjie paboTaeT aBTop.

[ocTynuBiine B pefakiuio MaTepuaibl MPOXOAAT 3KCIEPTHYIO OLEHKY. B ciydae oTpunarens-
HOU PEIeH3UHU CTaThs C PELCH3UeH Bo3BpalnaeTcs aBTopy. OTKIOHEHHAS CTaThsi MOXET ObITh MIOBTOPHO
npejicTaBiIeHa B PEaKIMIO MMocie JI0paboTKH Mo 3aMEeYaHMsIM peleH3eHTOB. [IpuHATHIe K MyOnruKauun
WM OTKJIOHEHHBIE PeIaKIIMei PyKOIMCH aBTOpaM He BO3BPAIIAlOTCSI.

O6pasen, opopM/ieHUs CTaTbU
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Llens uccnedosaHull — yny4dwiums Ka4yecmeo 3epHa saposo2o mpumukane. Onsim 3aknadbigasncs no deyxghakmopHol
cxeme 8 4-kpamHol No8MOPHOCMU. M3y4eHo kayecmeo 3epHa Spogo20 mpumukasne 8 3agUCUMOCMU Om HOPM 8bicesa U 0bpa-
6omku 2epbuyudamu (MazHym + [ukamepoH [paHd). lNocesHol mamepuan — sipogoli mpumukane copma YnbsHa. Kayuecmeo
3epHa 3epHOBbIX KYbmyp oueHusanu psdomM nokazamesel, Komopble 8 COBOKYNHOCMU Xapakmepusyrom €20 (hu3uKo-
Xumuyeckue, nuwesbie U mexHonoauyeckue ceolicmea. OCHOBHbIE (USUYECKUE NOKasamesnu Kayecmea 3epHa Hamypa u
cmexnogudHocMb. MakcumanbHbIMU 3HaYeHUAMU Hamypbl Xapakmepu3sosanoch 3epHo, nomyyerHoe 8 2007 2. Hamypa 3epHa 8
ycnosusx daHHo20 200a eapbuposana om 715 Qo 716 e/n Ha eapuaHmax 6e3 obpabomku u om 714
0o 716 a/n — Ha eapuaHmax c obpabomkoll eepbuyudamu. Bo ece 200b! uccrnedosaHuli cmeknosUOHOCMb 3epHa SP08020
mpumukane e sapuaHmax, obpabomaHHbix 2epbuyudom, bbina ebiie, OMHOCUMENbHO MakoskIX, HeobpabomaHHbIX 2epbulU-
dom. ColepxaHue benka 6 3epHe eapbuposano om 13,1 do 13,9% Ha eapuaHmax, HeobpabomaHHbIX 2epbuyudom,
uom 13,7 do 14,7% — Ha sapuaHmax, obpabomarHbix 2epbuyudom. B cpedHem 3a 3 200a eenuduHa 8a108020 cbopa Ha 8apu-
aHmax 6e3 zepbuyudos cocmaenana 372,3-437,9 kelea, a Ha eapuaHmax ¢ o6pabomkoll nocesog 2epbuyudamu —
505,1-553,5 Ke/ea. MakcumarnbHbIl 8anosbili cbop benka ¢ 2ekmapa 6bi1 nonydeH 8 2008 2. CaMbIM HUSKUM 8a5108bIM cH0pOM
benka xapakmepusosanca 2007 2. YcmaH0BEHO, YmO Kayecmeo 3epHa Ap08020 mMpumuKase 3asuceso om HOPMbI 8bicesa
u obpabomku nocesos 2epbuyudamu.
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OhhekTMBHOCTL MtOBOr0 arpoOTEXHNYECKOr0 NMpUeMa MomyYeHUst BbICOKUX YpOXaeB TpUTUKane noaTsep-
XKOaeT HeobXxoaUMOCTb MPUMEHEHNS ONTUMAnNbHBIX HOPM BbiCeBa, 00paboTku repbuumnaamu, u JEenCTBIS Ha Kade-
CTBO NONy4aeMomn npoayKuum [2].

Lenb uccnedogaHull — yny4wnTb Ka4eCTBO 3epHa APOBOTO TPUTUKANE.

3adaya uccnedogaHull — ONpeaenuTb ONTUMArbHbIE HOPMbI BbICEBA U U3Y4UTb 3aBUCUMOCTb OT 06paboT-
kv repbuumaam.

Mamepuanbi u memodbI uccnedosaHutl. [pofomKkeHNe TeKCTa CTaTbM. ...

Pe3ynbmamsI uccnedosaHudl. [pofomKeHne TeKCTa CTaTby. ...

3akntoveHue. [poaonmKeHne TEKCTa CTaTbMu. ...
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The purpose of the study - to improve the quality of grain of spring Triticale. The Experience was conducted within two-factor
scheme in 4 replicates. The quality of grain of spring Triticale has been studied depending on seeding rates and herbicide treat-
ment (Magnum + Dikameron Grand). Seed material — spring Triticale variety — Ulyana. The quality of grain crops was estimated
by a number of indicators that joinly characterize its physical-chemical, nutritional and technological properties. The basic physi-
cal parameters of grain quality — nature and glassy. Grain obtained in 2007 has been characterized by Maximum values of na-
ture. Grain nature of the current year ranged from 715 to 716 g/l for versions without herbicide treatment and from
714 to 716 g/l — for versions with herbicide treatment. In every experiment year herbicide treated spring Triticale grain glassiness
was higher relative to that of untreated herbicide. The protein content in grain (average for 3 years) ranged from 13.1 to 13.9%
for trials untreated herbicide and from 13.7 to 14.7% — by trials with herbicide treatment. The average 3-year value of total yield
for treatments without herbicides was 372.3-437.9 kg/ha, and on the options to the processing of crops with herbicides —
505.1-553.5 kg/ha. The maximum total yield of protein per hectare was obtained in 2008 The lowest gross protein was charac-
terized in 2007 found that the quality of grain of spring Triticale has been dependent on a seeding rate and herbicides applica-
tion on seeded crops.
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Yﬁe}]nTeano MPOCHM NPOBEPATH TEKCT HA HAJIMYHE opcl)orpaqm'leclmx M CHHTaKCHYeCKHX OITHOO0K.
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