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HayuHas cTaTbs
YK 634.1-15
DOI: 10.55170/1997-3225-2025-10-1-3-9
MOKA3ATENW NMPOAYKTUBHOCTW NPUBOWHO-NOABOWHBLIX KOMBUHALIMA IBNOHU
B MOJIOAOM NNOJOHOCALLEM CALY

Esrenuit AnekcanapoBuy BoukapeB
HayuyHo-uccnenosaTenbCkuil MHCTUTYT CafOBOACTBA M NEKapCTBEHHbIX pacTeHni «XKurynesckue caabl», Camapa, Poccus
b_zemlya@mail.ru, https://orcid.org/0000-0001-5563-8763

Pe3stome. Llesnb uccrnedosaHull — ebisierieHue Haubosee npodykmueHbIX KoMOBUHayul copmog MecmHol cenekyuu u nodsoes, adan-
MUPOBaHHbIX K NOYBEHHO-KTUMaMUYECKUM yCI08USIM peauoHa, obecneyusarouwiux nogbiwieHue aghgpekmugHocmu cadosodcmea 8
CpedHem [Nosomxbe. bbinu usy4eHbi ocobeHHocmu pocma u passumusi depesbes A6I0HU 8 KOMBUHAYUSX pasfiudHbIX COPMos U
K10HO8bIX N0080e8 pa3Holi cunbl pocma u onpedenieHb! Nokazamesnu npodykmugHOCMU NPU8oUHO-N008OUHbIX KOMBUHaYUL S6/10HU
8 mosio0om niiodoHocAwem cady. B usydaembix npugoliHo-nodeoliHbIx kombuHayusx y copma Kylibbiwesckoe MakcuMarbHble niio-
wadkb npoekyuu, 0bbeM KpOoHbI U nnowadb NONepeyHo2o ceveHuss wmamba obecnequganu nodeou 64-143 u Ypan 14, y copma
Cnapmak — Ypan 8, y copma Xueynesckoe — Ypan 14. MuHumarnsHoe pa3sumue KpOHb! 8 ee 20pU30HMarnbHOU NPOEKYUU U HaUMEHb-
wee 0cgoeHue kpoHamu ninowjadu cada 6b110 y copmos Kylbbiwesckoe u Cnapmak Ha nodeoe Ypan 2, a y copma JKueynegckoe —
Ha nodsoe Ypan 8. llo npodykmugHocmu 0dHo20 Oepesa y copma Kylibkiwesckoe 8bidensnuce kombuHayuu ¢ nodsosmu 64-143
(14,2 ke/dep.) u Ypan 14 (11,4 k2/0ep.). ¥ copma Cnapmak Haubonee npodykmugHbiMu Obiu Oepesbs Ha nodgosx Ypan 14
(6,7 ke/0ep.). Haubonee npodykmueHbie kombuHayuu copma Xueynegckoe bbinu ¢ nodeosmu Ypan 2 (4,7 ke/dep.) u Ypan 14
(4,6 k2/0ep.). MpodykmusHocmb 00H020 Oepesa 8 Haubonbwell cmeneHu 3agucena om nodgos U 83aumodelicmausi copma u nodeos.
B yenom, no komnnexcy nokasamenel (npodykmueHocmb Ha 1 M2 niiowadu npoekyuu KpoHbl, 1 M3 obbema KpoHbl, 1 cm? nnowadu
nonepeyHo20 ceyeHus wmamba) Haubonee 8bidensanuch KombuHayuu copma Kylibbiwesckoe ¢ nodsosmu 64-143 u Ypan 14, copma
Cnapmak ¢ nodsoem Ypan 14, copma Xueynegckoe ¢ nodsosimu Ypan 2 u Ypan 14.

KntoueBble cnoBa: NpoayKTUBHOCTb, MHTEHCMBHOE CaA0BOACTBO, MPUBOMHO-NOLBONHAS KOMOUHALMS, SBI0HS, COPT, KIOHOBbIA NOABON
[ns umtupoBaHus: boukapes E. A. [okasaTeny npogyKTMBHOCTM NPUBOMHO-NOABOMHBIX KOMBMHALMIA SBI0HM B MONOAOM MIOA0HO-

cswem cagy // M3sectus Camapckoi rocyaapCTBEHHOM CenbCKOX03aMcTBEHHOM akagemun. 2025. T. 10, Ne 1. C. 3-9.
DOI: 10.55170/1997-3225-2025-10-1-3-9

Original article
PRODUCTIVITY INDICATORS OF STOCK-SCION COMBINATIONS OF APPLE TREES
IN A YOUNG FRUIT-BEARING ORCHARD

Evgeny A. Bochkarev
Scientific Research Institute of Horticulture and Medicinal Plants «Zhigulevskie Sady», Samara, Russia
b_zemlya@mail.ru, https://orcid.org/0000-0001-5563-8763

Abstract. The purpose of the research is identify the most productive combinations of locally bred varieties and rootstocks adapted to
the soil and climatic conditions of the region, ensuring an increase in the efficiency of horticulture in the Middle Volga region. The
features of the growth and development of apple trees in combinations of various varieties and clone rootstocks of different growth
strengths were studied and the productivity indicators of stock-scion combinations of apple trees in a young fruit-bearing orchard were
determined. In the studied stock-scion combinations, the Kuibyshevskoe variety had the maximum projection area, crown volume, and
cross-sectional area of the stamb provided by rootstocks 64-143 and Ural 14, the Spartak variety — Ural 8, and the Zhigulevskoe
variety — Ural 14. The minimum development of the crown in its horizontal projection and the least development of the garden area by
the crowns were in the Kuibyshevskoe and Spartak varieties on the Ural 2 rootstock, and in the Zhigulevskoe variety on the Ural 8
rootstock. According to the productivity of one tree, the Kuibyshevskoe variety had combinations with rootstocks 64-143 (14.2 kg/tree)
and Ural 14 (11.4 kg/ tree). The Spartak variety had the most productive trees on the Ural 14 rootstocks (6.7 kg/tree). The most
productive combinations of the Zhigulevskoe variety were with the Ural 2 (4.7 kg/tree) and Ural 14 (4.6 kg/tree) rootstocks. The produc-
tivity of one tree depended most on the rootstock and the interaction of the variety and the rootstock. In general, according to a set of
indicators (productivity per 1 m2 of crown projection area, 1 m? of crown volume, 1 cm? of stamb cross-sectional area), combinations
of Kuibyshevskoe variety with rootstocks 64-143 and Ural 14, Spartak variety with rootstock Ural 14, Zhigulevskoe variety with root-
stocks Ural 2 and Ural 14 stood out the most.

Keywords: productivity, intensive gardening, stock-scion combination, apple tree, variety, clone rootstock

© boukapes E. A., 2025
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OpfHWM 13 rnaBHbIX hakTopoB, 06CMNEUNBAIOLLNX MAKCUMATbHYIO peanu3aLymio NoTeHLManbHoM NpoayKTMBHO-
CTU HaCaxaeHut 1 noBbiLLeHne 3thPEKTUBHOCTU CafOBOACTBA, ABNSETCS UCMONb30BaHNE BbICOKONPOAYKTUBHbIX, agan-
TUBHbIX KOMOMHALMIA COPTOB U KNOHOBLIX NoaABoeB [1, 2, 3]. Takne nokasatenu, kak rabutyc AepeBbeB, CKOPOMIOAHOCTb,
YPOXanHOCTb, CTabUIbHOCTb NOAOHOLLEHUS, Ka4eCTBO NMOAOB B NEPBY0 04epeb 3aBUCAT OT Bronornyecknx ocobeH-
HOCTeMN pocTa W pa3BUTHS MPUBONHO-NOABOHON KOMOUHALWK [4]. B CBSA3N C 3TUM OYEHb BaXKHO, HA OCHOBAHMM U3Y4YEHMNS
Bronorum pocta u hopMUPOBaHMS KOMNOHEHTOB NPOAYKTUBHOCTM ONPELENNTL ONTUMAIbHOE COYETaHe COPTOB U NOA-
BOEB, Hanbornee aganTUPOBaHHLIX K YCIOBMAM peroHa BbipalumBaHms [5].

B kauecTBe nokasaTenei NpogyKTMBHOCTM SBMOHW MOTYT paccMaTpuBaThCs MPOAYKTUBHOCTD (Ypoxait) OAHOMO
AepeBa, yaernbHas NpoAyKTUBHOCTb KPOHbI (MPOAYKTUBHOCTB B KUorpamMmax Ha 1 M2 nnowlagm npoekuum Ha noysy u 1 m3
obbema KpoHbI), NPOAYKTUBHOCTL (POTOCMHTE3A 1 Ap. MccnenoBaHMaMI B pa3nnyHbIX NOYBEHHO-KNMMATUYECKNX Perno-
Hax YCTaHOBMEHO, YTO AaHHble NOKa3aTenu MOryT 3HAUMTENbHO PasnnyaTbCs B 3aBUCKMOCTH OT NPUBOMHO-NOABOHOM
kombuHauwm [6, 7, 8].

Wccneposanuamu J1. B. Mpuropbesoit 1 O. A. Epiosoit (2016) yCTaHOBNEHO, YTO B MHTEHCUBHBIX CaZaXx BbICOKO-
NPOLYKTVUBHbIE NPUBOHO-NOABOMHBIE KOMOUHALMM SBNOHM BOMKHbI XapaKTepr3oBaTbCs onpeaeneHHbIM1 napameTpamu,
HEKOTOPbIE W3 KOTOPbIX CriedytoLLme: BbICoTa KpoHbl 2,8-3,0 M, anameTp kpoHbl 1,5-2,0 M, ypoxaii ¢ ogHoro aepesa 15-20
Kr, yaensHast NpOAYKTUBHOCTb KPOHbI 6-8 kr/m [9]. Mo MHeHuio J1.B. Bobposuy, H.B. Angpeeson, J1.A. HukoHoposoi (2021),
rnokasaTenu pocta u NpoayKTMBHOCTW AepeBbeB B A6MOHEBOM cafly (PaKkTU4YeCKM OnpeaensioTcs CUoN pocTa NoaBos 1
0COBEHHOCTAMI POCTa U Pa3BUTUS KOHKPETHBIX NPUBOHO-NOABOMHBLIX KOMOUHALWIA, YTO 0BYCNOBNMBAET HEOBXOAUMOCTb
COOTBETCTBYIOLLMX MCCnenoBaHui B aTon obnactu [10]. B cBsau ¢ aTuM, yenbr uccrnedosaHull SBNSETCS BbiSBNEHe
Hanbonee NPOAYKTUBHBIX KOMOMHALMIA COPTOB MECTHOW CEMNeKLn 1 NOLBOEB, aAanTUPOBaHHbIX K MOYBEHHO-KNMMaTHYe-
CKVM YCTOBUSIM pernoHa, obecneynBatoLLmx noBbILLeHe apekTUBHOCTH capgoBoacTea B CpegHem MoBomKbE.

3adayu uccnedogaHuli:

1. U3yunTb 0COBEHHOCTY poCTa 1 pa3BUTUS AEPEBLEB A0MOHM B KOMOMHALMSX PasnnyHbIX COPTOB W KNOHOBbIX
noaBOEB Pa3HOM CUMbI pocTal.

2. OnpegennTb NPOAYKTUBHOCTb NPUBOMHO-NOABOMHBIX KOMOMHALMIA 16M0HM B MONIOAOM MAOACHOCALLEM Cagy.

Mamepuanbi u memoObi uccnedosarull. OGbEKTOM UCCNeaoBaHWI CRYXMnK copTa S0noHN KyiibbileBckoe,
Cnaprtak 1 Kurynesckoe, NpuBMTbIE Ha KIOHOBbIE NoaBon 54-118, 64-143, Ypan 2, Ypan 8 u Ypan 14. /ayyaemble copTa
S6r10HN 6bInK BbiBeAEHb! Ha KyiObILLIEBCKOM 30HaNBHON CTaHLMM Ca0BOACTBA (HbIHE — HAYYHO-UCCNEeA0BATENbCKAN UH-
CTUTYT CafOBOACTBA W NTEKAPCTBEHHbIX pacTeHuin «KuryneBckue cagbl»); B HAaCcTOsILLEE BPeMs 3TW COpTa BKIHOYEHbI B
PeecTp cenekLMOHHbIX SOCTUKEHWI, JONYLIEHHBIX K MCMONb3oBaHuMto no CpeaHeBomkckomy permoHy [11, 12, 13]. KnoHo-
Bble MOABOW, UCMONb3yeMble B NPUBOMHO-NOABOMHBIX KOMOUHALMSX, UCTIbITHIBANNCH B PA3NWNYHbIX NOYBEHHO-KIMMATHYe-
CKMX PErMOHaX 1 NoKa3anu XOpoLLY0 afanTUBHOCTb K XXECTKUM KOHTUHEHTANbHbIM KNMaTUYeCKum ycnosmusam [14-17].

WccnepoBanusa nposogunuck B Heopowaemom cagy BY CO HUM «XKurynesckve cadbl», pacnonoxeHHOM B
c. Manas LlapeBlunHa, Ha BepxHeln Teppace B Mexaypeybe pek Bonra u Cok. IMoyBa ONbITHOTO y4acTka — YEPHO3EM
BbILLENOYEHHbI MaNOMOLLHbIN nerkocyrnuHucTbiin. Cogepxanue rymyca B noyse 1,2...1,8 %. Peakuums nouseHHoro pac-
TBOpa pH = 6,8...7,0. Cag 6bin 3anoxeH ABYNETHUMI CaxeHUamn oceHbto 2016 r. no cxeme 6x4 m. Ha MoMeHT npose-
AEHUS NCCneaoBaHuiA caf, HauMHas ¢ AaTbl MOCaAKM, UMEET 8-NETHUI BO3PacT W SABISETCS MOMOABIM NAOAOHOCALMM
cafoM.

Ha ocHoBaHuM pesynbTaToB paHee NpoBeAeHHbIX BuomeTpuyeckux nameperui [18] Geinn paccumtaHbl Benu-
UWHbI, XapaKTEPU3YHOLLME POCT W pa3BUTUE AepeBbeB (MNOLLaab NPOEKUMM KPOHbI Ha MOBEPXHOCTbL NOUBbLI, 06EM KPOHbI,
nnowaab NONepeyHoro ceyenmns wramba), HeobxoauMble 418 NOCNeayoLero pacyeTta nokasartenei NpogyKTUBHOCTM
NPUBONHO-NOABOMNHBLIX KOMOUHALMIA.

VccnenoBaHWs NPOBOAWIMCE HA YYETHBIX AEPEBLSX B TPEXKPATHOM NOBTOPHOCTY. BhICOTY AEPEBLEB, a TaKkkKe
AVAMETP KPOHbI B ABYX HANpaBneHUsX U3Mepsnv C NOMOLLBIO 3-METPOBOW PEMkM C CAHTUMETPOBBIMI AENEHNSAMM, Ana-
MeTp LWTamba — C NOMOLLbHO WTAHreHUMpKyns. Mnowaab NpoeKLym KPOHbI Ha MOBEPXHOCTL NOYBbI BbIYMCIANN MO op-
Myrne NMoLaam Snnumnca, Nnowaab NoNepeyHoro ceyeHns Wwramba — no dopmyne nnowaam kpyra, 06beM KpoHbI — Mo
topmynam obbema reoMeTpuyeCKUX uryp, COOTBETCTBYHOLLMX rabuTyCy KpoHbl. [poayKTMBHOCTL OBHOTO AepeBa onpe-
LEenany BeCOBbIM METOLOM NMyTEM AENeHMs MacChbl COBPaHHbIX C 4eNAHKM NNOL0B Ha KONMYECTBO YYETHBIX AEPEBLEB.

Pesynbmamsi1 uccnedosaruil. Nnowasb NPOeKLMN KPOHbI Ha MOBEPXHOCTb MOYBLI Y AepeBbLEB copTa Kyiibbl-
LWEBCKOE Ha pasnuuHbIX noasosix coctaensna 2,8...4,9 m2, copta Cnaptak — 1,5...2,5 M2, copTta Xurynesckoe —
3,4..4,8 M2 (tabn. 1).
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Y copTa KynbbliLweBCKoe HanMeHbLUe 3HaYEHNs JAaHHOTO NoKasaTens OTMeYan1cb B KOMBUHALMSX C NOABOSIMA
Ypan 2 n 54-118. CyLwlecTBeHHOE yBENMYEeHWe NnoLaan NPOeKUMM KpoHbl obecneunBanit KOMBUHALMKM ¢ NOLBOSAMM
64-143 v Ypan 14. Mo copty CnapTak 0TMEYEHO, YTO, N0 CPABHEHUIO C NOABOEM Ypan 2, Ha Apyrux NoABOsAX nnowiasb
NPOEKLMM KpOHbI yBENMYMBanach ¢ 1,5 M2 0o 2,1...2,5 m2. Y copta XXuryneeckoe HaumeHbLuas niowagb npoekumm boina
y fepeBbeB Ha noasosix Ypan 2, Ypan 8 n 54-118 — cootetcTBeHHO 3,4; 3,9 1 4,0 M2, Ha noggosix 64-143 n Ypan 14
3HayeHue 3TOro nokasaTtens yBenuuneanock Ao 4,6...4,8 m2. Matematnyeckas 0bpaboTka AaHHbIX nokasana, YTo Bius-
HWe hakTopa «COpT» Ha NMoLaab NPOeKLMKM KpoHb! cocTaBnsano 44,6%, a akropa «noason» — 17,0 %. Mpu aTom Bnn-
SiHWe (hakTOpOB COpTa M NOABOS ObINO AOCTOBEPHBIM, @ X B3aUMOZENCTBUS — HEAOCTOBEPHbIM.

Tabnuua 1
PaccunTaHHble nokasaTenu pocTa 1 passuTUs AepPeBLEB B U3yvaeMbIX
NPUBONHO-NOABOMHBIX KOMOMHALWMAX 56510HM B 8-neTHeM caay, 2024 .
Mokasatenu
Copt Moggoi nnowiagp obbem NnoLyaab NoMepeyHoro | OCBOEHWE KPOHaMU
NPOEKLMM KPOHbI, M2 |  KpOHbI, M? CeYeHms Wramba, cm? nnowaau caga, %
54-118 2.9 3,7 23,2 12,1
64-143 4,9 8,1 41,9 20,4
KyiOblweBckoe Ypan 2 2,8 42 24,9 11,7
Ypan 8 3.0 44 26,9 12,5
Ypan 14 4,7 94 37,8 19,6
54-118 24 3,6 274 10,0
64-143 25 3,5 24,0 10,4
Cnaptak Ypan 2 1,5 1,8 13,5 6,3
Ypan 8 2,3 3,5 30,5 9,6
Ypan 14 2,1 2,9 241 8,8
54-118 4,0 7,3 45,7 16,7
64-143 4,6 78 40,0 19,2
Xurynesckoe Ypan 2 3,9 7,3 36,3 16,3
Ypan 8 3.4 5,8 33,9 14,2
Ypan 14 4.8 9,2 419 20,0
HCPos 14 3,1 10,2 -

Mo BennuMHe NNoLLaamn NPOEKLMN KPOHbI MOXHO CyanTb 06 0CBOEHWM AepeBbsaMM Nnowaan caga. Y 8-neTHnx
AepesbeB copTa Kyibbiwesckoe kpoHamu bbiro ocBoeHo ot 11,7% (Ha noasoe Ypan 2) go 20,4 % (Ha noasoe 64-143)
OTBEEHHON nrowaam, copta Cnaptak — ot 6,3 % (Ha noggoe Ypan 2) go 10,4 % (Ha noasoe 64-143), copta Xurynes-
ckoe — ot 14,2% (Ha noasoe Ypan 8) go 20,0 % (Ha noasoe Ypan 14).

Takum obpasom, camoe cnaboe pa3BuUTME KPOHbI B €€ TOPU3OHTANbHON MPOEKLMM U HAaUMEHbLLIEE OCBOEHNE
KpOHaMK NNoLLaan caga B uccreayemMbix npuBOMHO-NOABONHBIX KOMOMHALMSX 6b1n0 y copToB Kyitbeiwesckoe n Cnaptak
Ha noaBoe Ypan 2, a y copta Xurynesckoe — Ha nogsoe Ypan 8. Haubonblume nnowagmn npoekumm KpoHbI Ha MoYBY U
BonbLUy 0CBOEHHOCTb OTBELEHHOM NnoLaam y coptos Kyibbiwwesckoe n Cnaptak obecneunsan nogsom 64-143, y copta
Xurynesckoe — noason Ypan 14.

Obbem KpoHbI N0 BapuaHTaM OMbiTa Takke 3aBuUCeN OT copTa 1 nogsos. Y copTa KynbbiweBckoe Ha nogsoe
54-118 oH 6bIn HaumeHbLLMM — 3,7 M3, Ha noaBosx Ypan 2 n Ypan 8 Haxoauncs B npeaenax 4,2...4,4 M3, a Ha nogBosix
64-143 v Ypan 14 coctasnsan 8,1...9,4 m3. Mo copTy CnapTtak npakT14eckn He OTMEYEHO pasnnymii B 06bemax KpoHbI B
kombuHaumsx ¢ nogsosmn Ypan 8, 64-143 n 54-118. Y nepeBbeB Ha 3TUX NOABOAX OH coctaensan 3,5...3,6 M3, UyTb
MeHbLLe 06beM KpoHbI bbin y AepeBbeB Ha noasoe Ypan 14 (2,9 m3), a cambiM ManeHbkuM — Ha noggoe Ypan 2 (1,8 m3).
Y copta Xurynesckoe HauMeHbLUMI 06bEM KpOHbI Bbin B koMbUHaLMu ¢ nogsoem Ypan 8 — 5,8 M3, Hanbonblumi — ¢
noasoem Ypan 14 — 9,2 m3. Ha octanbHbIX NogBosix (hopMUpOBaniCL paBHOOBLEMHbIE KPOHbI B Npeaenax 7,3...7,8 m3.
B Lenom, MOXHO OTMETUTb, YTO HaUMEHbLLMN 06EM KPOHbI y copTa KyiibbiueBckoe nMenu aepesbs Ha nogsoe 54-118,
y copta Cnaptak —Ha Ypan 2, y copta XXurynesckoe — Ha Ypan 8. MakcumarbHbIn 06bem KpoHbl y copToB KynbbiLueBckoe
n Xurynesckoe Obin chopmmnpoBaH Ha nogsoe Ypan 14, y copta Cnaptak — Ha nogsosix 54-118, 64-143 n Ypan 8. lons
BNWsIHMS (paKTOpa COpTa Ha 3TOT Nokasatenb coctasnsana 41,7%, nogeos — 15,2%, npy 3TOM BAUSIHWE M COpTa, M NOABOS
ObINo JOCTOBEPHbIM.

Mnowaap nonepeyHoro cevenns wramba y gepesbeB copta Kynbbiwesckoe Ha nogsosix 54-118, Ypan 2 u
Ypan 8 coctaensna 23,2...26,9 cm2, CyluecTBEHHOE YBENMYEHME 3HAYEHMIA STOMO NoKa3aTens Bbino B BapuaHTax € nog-
BosIMK 64-143 n Ypan 14 - 37,8...41,9 cm2. Y copTa CnapTak nnowjagb nonepeyHoro ceveHus wramba Bapbuposana ot
13,5 cm? (Ha noggoe Ypan 2) go 30,5¢cm? (Ha noggoe Ypan 8). B kombuHauusix ¢ nogsosimu 54-118, 64-143 u Ypan 14
CYLLECTBEHHO pasHMLbl He HabNAaNoCk, 1 3Ha4YEHKE 3TOTO NokasaTens coctaBnsano 24,0...27,4 cM2. Y fepeBbeB copTa

5



Cenbckoe x035licmeo

Agriculture

JKurynesckoe No CpaBHEHMIO C APYriMM copTamu LTambbl MMenu HanbonbLUylo nnowagb MONepeyHoro CeveHns —
33,9...45,7 cm2. MynHMManbHble ee 3Ha4YeHns Obiy B BapuaHTax ¢ NoaBosiMu Ypan 2 u Ypan 8, makcMarnbHble — ¢ nog-
BoeM 54-118. Ha BennumHy 9TOro nokasatens okasblBanm JOCTOBEPHOE BNUSIHUE KaK OTAeNbHble (akTopbl! (COpT 1 nog-
BOW), TaK 1 Ux B3aumogenctamne. Brinauue daktopa «copT» coctaensno 40,6 %, caktopa «nogson» — 13,7 %, B3ammo-
penctans akropos — 21,4 %.

B obuiem, xapaktepusys cteneHb pasBuTUSI AEPEBLEB B W3y4aeMblX MPUBOMHO-NOABONHBIX KOMOMHALMAX,
MOXHO OTMETUTb, 4TO Y copTa KyibbiLueBCkoe MakcManbHble Niowaab NPoeKLmn, 06bem KpOHbI 1 nioLads nonepey-
HOro ceveHuns WwWramba obecneumsanu noaeon 64-143 n Ypan 14, y copta Cnaptak — Ypan 8, y copta Xurynesckoe —
Ypan 14.

Mo NpoAyKTMBHOCTW 0aHOro Aepesa Yy copta KyibbIeBCKoe BbiAENAnMch KoMOMHaLUMM ¢ nogsosmn 64-143 n
Ypan 14 — 14,2 n 11,4 kr cooTBETCTBEHHO. HanmeHbLUas NpoAYKTUBHOCTL Bbina y AepeBbeB Ha noagosix 54-118. Cyuye-
CTBEHHbIX Pa3nnyni B NPOAYKTUBHOCTY AEPEBLEB Ha NOABOAX Ypan 2 u Ypan 8 He oTMeueHo (1abn. 2). Y copta Cnaprak
Hanbonee nNpoayKTMBHLIMM Obinn fepeBbs Ha NogBosx Ypan 14 — 6,7 kr/aep.; noyTy B 2 pasa MeHbLUY0 NPOAYKTUBHOCTb
copTa obecneuvBanu nogsow 64-143 1 Ypan 8. Ha noggosix 54-118 u Ypan 2 ¢ ogHoro aepesa 6biio Nony4YeHo B CpeaHeM
1,8-1,9 kr nnogos. Hanbonee npoaykTuBHbIE koMBMHaLMK copTa YKurynesckoe Bbinu ¢ nogsosmu Ypan 2 u Ypan 14 -
4,7 n 4,6 kr/nep. cOOTBETCTBEHHO. [1paKTUYECKM OTCYTCTBOBAN YpoXal Ha AepeBbsiX, NPUBMTLIX Ha noasoe Ypan 8.

[poayKTUBHOCTb OAHOrO AepeBa B HanbOrbLLEN CTeneHu 3aBucena oT NoABOs U B3aUMOLENCTBUS CopTa U Nog-
BOS (BNusiHME hakTopa «copT» — 17,3 %, «noasoi» — 38,0 %, Baanmogenctans — 35,0 %). Mpu aTom, BAUSHUE Ha Npo-
BYKTUBHOCTb KaK OTAESNbHbIX (PaKTOPOB, Tak W X B3aUMOAENCTBIS Bbino OCTOBEPHbIM. O CyLLECTBEHHOM BIIUSHWM NO4-
BOSI Ha POCT, pasBUTHE W NPOAYKTMBHOCTb MPUBOWNHO-NOABOMHBLIX KOMOMHALMI SONOHN COOBLalT U Apyrie aBTOPbI
[4,19,20].

Tabnuua 2
lokasaTenu NpogyKTUBHOCTM M3y4aeMblX MPUBONHO-NOABOVHbIX KOMOMHALMA 16510HM B 8-neTHem caay, 2024 .

lMokasaTenu NpoayKTUBHOCTH, KT
NPOAYKTUBHOCTb
Copt Moggoi NPOAYKTUBHOCTb npo'qygTMBHOCTb npouyxmagocw Ha 1 cM2 nnowwaau
OfIHOrO fepeBa Ha 1 me nnoljany Ha 1 u nonepeyHoro
MPOEKLMM KPOH! 00bema KpoHbl
cevyeHus wramba

54-118 1,8 0,6 05 01

64-143 14,2 2,9 1,8 0,3
Kyibbiwesckoe Ypan 2 2,4 0,9 0,6 0,1

Ypan 8 2,7 0,9 0,6 01

Ypan 14 11,4 2,4 1,2 0,3

54-118 1,8 0,8 0,5 0,1

64-143 3,2 1,3 0,9 0,1
CnapTak Ypan 2 1,9 1,3 1,1 0,1

Ypan 8 3,0 1,3 0,9 01

Ypan 14 6,7 3,2 2,3 0,3

54-118 2,2 0,6 0,3 01

64-143 2,6 0,6 0,3 01
Xurynesckoe Ypan 2 47 1,2 0,6 0,1

Ypan 8 0,2 01 0 0

Ypan 14 46 1,0 0,5 0,1

HCPos 25 - - -

PacyeT BenuumHbl ypoxas Ha eauHuULY nrowaan NpoeKLMn KpoHbI NO3BoNseT cyauTb 06 ahdheKTUBHOCTH HC-
NoMb30BaHNA 3eMenbHON NNoLWaaw, 3aHATon HacaxaeHusmu. Y copta Kynbbiwesckoe Hanbonee passuTbiMi 1 NpoaykK-
TUBHBLIMW KpOHaMu obnaganu Aepesbs Ha noaBosx 64-143 n Ypan 14. YaensHas npoayKTUBHOCTb KPOHbI B KOMOMHALMAX
¢ nogsoem 64-143 coctasnsna 2,9 kr/m? u 1,8 kr/m®, a ¢ noggoem Ypan 14 — 2,4 kr/m? n 1,2 kr/m3. B BapuaHTax ¢ aTummn
Xe NoABOSIMM MPOAYKTMBHOCTL HA 1 CM2 nioLwaam nonepeyHoro ceveHus wramba 6oina 0,3 u 0,3 kr/cm2, B gpyrux npu-
BOWHO-NOABONHbBIX KOMBUHaLMsX copTa KyibbiLeBCkoe yaenbHas npoayKTMBHOCTL KpOHbI He npesbiwana 0,9 kr Ha eau-
HWLY nnowaau npoekuun 1 obbema, a yaenbHas npoayKTUBHOCTL Wwtamba — 0,1 Kr Ha €AMHULY NIOWaamM CeYeHus.

Y copta CnapTak no npoayKTMBHOCTM KPOHBI 1 LWTamba Bblgensanacs kombuHaLms ¢ noasoem Ypan 14, Hecmotps
Ha TO, YTO Ha 3TOM NOABOE AepeBbS YCTyNanu no nroLaan npoekuum, 06beMy KpoHbl U AuameTpy Wramba AepeBbaM Ha
noggoe Ypan 8. Tak, Ha nogsoe Ypan 14 npogyKTMBHOCTb KPOHbI cocTaBnsna 3,2 Kr/M2 u 2,3 kr/m3, npoayKTUBHOCTb
wramba - 0,3 kr/cm2. Ha apyrux noaBosix NpogyKTMBHOCTb Ha 1 M2 nnowaam npoekumm 6bina B npeaenax 0,8...1,3 kr, Ha
1 m® o6bema kpoHbl — 0,5...1,1 kr, Ha 1 cM2 nnowaam ceverus wramba — 0,1 kr.
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A3 npnBOIHO-NOABOIHBIX KOMBUHALMI C COPTOM YKMryneBckoe no HanborbLLEN NPOAYKTUBHOCTY, HapsAY C No4-
Boem Ypan 14, Bblgensinack kombuHaums ¢ nogsoem Ypan 2. B aTux kombuHauusx yaenbHas npogyKtueHocTs Beina 1,0
n1,2kr/m2 0,510,6 kr/m3, 0,11 0,1 Kr/cM2 COOTBETCTBEHHO.

Takum obpa3om, Hanbonee npoaykTMBHbIMM Obinn cnepytowme kombuHaumm: KymbbileBckoe Ha NogBoOsiX
64-143 n Ypan 14, Cnaptak Ha noasoe Ypan 14, Xurynesckoe Ha noggosx Ypan 2 n Ypan 14. O BbICOKOW NpogyKTUBHO-
CTU B Pa3MMyHbIX MOYBEHHO-KIMMATUYECKMX 30HAX MPUBOAHO-NOABOMHBLIX KOMBMHALMA ¢ NoaBosMM 64-143, Ypan 2 n
Ypan 14 Takke coobwatot O.M. Asapos, E.3. CaeuH, J1.I'. Oemenuna (2015), O.E. Mepexko, E.3. CasuH 1 gp. (2020),
I.P. Mypcanumosa (2019) u gpyrue asTopsl [21, 22,23].

3akntoyeHue. o pe3ynbTatam NPOBEAEHHbIX MCCIEL0BaHNN YCTAHOBINEHO, YTO caMoe criaboe pa3BuUTME KPOHbI
B €€ rOpU3OHTaNbHON MPOEKLMI U HAUMEHbLLEE OCBOEHIE KPOHAMM MAOLLaamM cafa B UCCrneayeMblx NPUBOHO-NOABOM-
HbIX KOMBUHaLKsX 6bino y copToB Kynbbiwesckoe n CnapTak Ha noaBoe Ypan 2, a y copTa Xurynesckoe — Ha NoaBoe
Ypan 8. Hanbonblure nnowjaan npoeKLun KpoHbl Ha NoYBY M 6OMbLLYI0 OCBOEHHOCTb OTBEAEHHOW MOLaan y CopToB
Kynbbiwesckoe n CnapTtak obecneunsan nogson 64-143, y copta Xurynesckoe — nogsoit Ypan 14.

O6bem kpoHbl y copTa Kyiibbiwesckoe Ha nogsoe 54-118 oH Gbin HanMeHbLwMM — 3,7 M3, Ha NoABOSX Ypan 2 n
Ypan 8 Haxoguncs B npegenax 4,2...4,4 M3, a Ha noaBosix 64-143 n Ypan 14 cocraensan 8,1...9,4 m3. Mo copty Cnaprtak
B KOMOMHaUmsx ¢ nogsosmun Ypan 8, 64-143 n 54-118 oH coctasnsn 3,5...3,6 m3, ¢ nogsoem Ypan 14 — 2,9 M3, ¢ nogsoem
Ypan 2 - 1,8 M3, Y copta Xuryneeckoe HaumeHbLniA 06beM KpOHbI Obin B kKoMOuHaUMn ¢ nogsoem Ypan 8 — 5,8 m?,
HanbonbLuMi — ¢ noaBoem Ypan 14 — 9,2 M. Ha ocTanbHbIX N0ABOSIX (hOPMUPOBANUCH PaBHOOOBEMHBIE KPOHBI B Npeae-
nax7,3...7,8 M2,

Hanbonblias nnowags nonepeyHoro ceveHuns wramba y gepesbeB copta Kyinbbiwesckoe bbina Ha nogsoe
64-143 (41,9 cm?), copta CnapTtak — Ha nogsoe Ypan 8 (30,5 cm?), copta YKurynesckoe — Ha nogsoe 54-118 (45,7 cm2).

Mo MPOZYKTMBHOCTM OAHOTO AepeBa Yy copTa KynbbieBCkoe BbIAENANMCL KOMBMHaUMKM ¢ nogsosmu 64-143 n
Ypan 14 — 14,2 n 11,4 kr cooTBETCTBEHHO. Y copTa CnapTak Haubonee npoayKTMBHbIMKA Obini AEpEBbS Ha NOLBOSX
Ypan 14 - 6,7 kr/gep., y copTa Xurynesckoe Ha noasosix Ypan 2 u Ypan 14 — 4,7 n 4,6 kr/gep. COOTBETCTBEHHO. B Lienom,
Mo KOMMIEKCY nokasatenen (MPoAyKTUBHOCTL Ha 1 M2 nnowlaan Npoekummn KpoHbl, 1 M3 o6bema kpoHbl, 1 cmM2 nnowaam
nonepeyHoro cevenus wramba) Havbonee Bbigenanucb kombuHauum copta Kynbbiwesckoe ¢ nogsosmu 64-143 un
Ypan 14, copta Cnaptak ¢ nogsoem Ypan 14, copta Kurynesckoe ¢ nogsosimv Ypan 2 u Ypan 14.
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YKOPEHEHWE ®OPM 'PYLLIX U AUBbI NPU MOMOLLY PEFYNATOPA POCTA PACTEHWIA PUBAB-3KCTPA

WUnoHa BanepbeBHa 3auenuHa

®epepanbHblil Hay4HbIA LEeHTP uM. . B. MnuypuHa, nogpasgenerne CenekumoHHO-TeHeTUYECKIUA LeHTP umeHn W. B. MuuypuHa,
r. MuyypuHck, Poceus

ilonavalerevna@mail.ru

Pestome. B cmambe onucaHo npumeHeHue cmumynasmopa pocma pacmeruli Pubag-3kcmpa, komopbili cnocobeH obpa3osamb
KOPHU Ha YyepeHKax, paccadbl, CEsTHUEB, CaxeHUes 8cex 8ud08 CebCKOX03AUCMBEHHbIX Ky/Ibmyp; Y8enuqusaem npuxusaemocms
ux npu nocadkax u nepecadkax, Cmumynupyem pocmosble NPoYEeCcchl CEMEHHO20 U NOCa00YHO20 Mamepuaina u pacmeHull 8 meye-
HUe 8ce20 nepuoda ux sezemayuu; 80ccmaHasusaem ocrabrieHHble pacmeHus nocie nospexoeHus 6one3Hamu u spedumensmu,
3acyxoli u 3aMopo3Kamu; nosbiaem ycmouyugocms pacmeHull K pedumensm, 601e3HM U Pa3iu4HbIM CMPeccosbiM cumyayusim;
ynyqwaem OexopamueHble kayecmea, neqyum u obnadaem aHmucmpeccogbiv delicmeuem. Llenb uccnedogaHull — yKOpeHUMb
KITOHOBbIe N0080OU 2pywWwU U hopMbl aliebi C NOMOWbI0 peaynamopa pocma pacmeHull pubag-akcmpa. O6vekmamu uccredo-
gaHull bbinu: KioHosble nodsou epywu: 1 12 (k), [T 17-16, M 2, 11 333, K-1, K-2, 4-26, 4-39 OHF 333, Piro Il u hopmei
aligbi: CesepHas, lNposaHckas, [MeHseHckas, BA 29 (k), Ne 13, Ne 21, Ne 25, Ne 31, Ne 40. B kauecmee sewecms, cmumynupy-
IOWUX npoyecchl KopHeobpasogaHus, Ucnonb3o8anu 800HbIG pacmeop pubas-akcmpa (1,0 m2/10 1) Ha 18 yaca. B pe3ynbmame
nposedeHHbIx uccredogaruli 66110 ycmaHogneHo, Ymo Haubonbuiee yKopeHeHue npu 06pabomke cpe3os 3e/1eHbIX YePEHKO8
peeynsmopom pocma pacmeHuli pubag-akcmpa (1,0 me/10 1) Ha 18 yacos u 6e3 ucnonb3o8aHus peaynsmopa pocma pacme-
HUl HaubonbWwyk yKopeHsiemMocmb npodeMoHCcmpuposanu KinoHossle nodeou epywu 1 2, T 333, 11 12 (k), NI 17-16,
a makxe ¢hopmbi atiebl BA 29 (k), [leH3eHckas, CesepHas, [lposaHckas. [lposedeHHbie uccredosaHusi nokasanu, Ymo
HaubobLWUM NPUPOCMOM, KONU4YeCmeoM KopHel, O1uHOU KOpHel npu Ucnonb308aHUU cmumynamopa pocma pacmeHull pu-
6as-akcmpa (1,0 me/10 1) u 6€3 npuUMEHEHUS peaynssmopa pocma pacmeHull xapakmepu3o8anuch KI0HO8bie N0A8oU 2Py
1 2, 11 333, 1 12 (k), [T 17-16 u ¢hopmbi aliesi BA 29 (k), [TeH3eHckas, CegepHas, lposaHckas.

KntoueBble croBa: perynsatop pocra pacTeHuid, KIIOHOBbIE NOABOU IPyLLK, (POPMbI aiBbI
[ns umtnpoBanua: 3auenuHa U. B. YkopeHeHne (opm rpyLun 1 ainBbl Npy NOMOLLM Perynatopa pocta pacTeHuii pubas-akcTpa //

W3BecTs Camapckoii rocynapCTBEHHON CenbeckoxosaincTeHHon akagemun. 2025. T. 10, Ne 1. C. 10-16. DOI: 10.55170/1997-3225-
2025-10-1-10-16

Original article
ROOTING OF PEAR AND QUINCE FORMS WITH THE HELP OF PLANT GROWTH REGULATOR RIBAV-EXTRA

llona V. Zatsepina
. V. Michurin Federal Scientific Center, division I. V. Michurin Breeding and Genetic Center, Michurinsk, Russia
ilonavalerevna@mail.ru

Abstract. The article describes the use of the plant growth stimulator Ribav-Extra, which is able to form roots on cuttings,
seedlings, seedlings, seedlings of all types of crops; increases their survival rate during planting and re-planting, stimulates the
growth processes of seed and planting material and plants during the entire period of their vegeta-tion; restores weakened
plants after damage caused by diseases and pests, drought and frost; increases plant resistance to pests, diseases and various
stressful situations; It improves decorative qualities, heals and has an anti-stress effect. The purpose of the research is to root
clonal rootstocks of pears and quince molds using the plant growth regulator ribav-extra. The objects of research were: clonal
rootstocks of pears: PG 12 (k), PG 17-16, PG 2, PG 333, K-1, K-2, 4-26, 4-39 OHF 333, Piro Il and quince forms: Northern,
Provencal, Penza, VA 29 (k), No. 13, No. 21, Ne 25, Ne 31, Ne 40. An aqueous solution of ribav-extra (1.0 mg/10 I) for 18 hours
was used as substances stimulating the processes of root formation. As a result of the conducted studies, it was found that the
greatest rooting was demonstrated by clonal rootstocks of pears PG 2, PG 333, PG 12 (k), PG 17-16 when treating cuts of
green cuttings with plant growth regulator ribav-extra (1.0 mg/10 1) for 18 hours and without using a plant growth regulator. as
well as the forms of quince VA 29 (k), Penzenskaya, Severnaya, Provencal. The conducted studies showed that the clonal
rootstocks of pears PG 2, PG 333, PG 12 (k), PG 17-16 and quince forms VA 29 were characterized by the greatest increase
in the number of roots and root length when using the plant growth stimulator ribav-extra (1.0 mg/10 1) and without the use of a
plant growth regulator.k), Penzenskaya, Severnaya, Provanskaya.

Keywords: plant growth regulator, clonal rootstocks of pear, quince forms
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[ins Toro YToObl NONYYNTH KAYECTBEHHBIA NOCaA0YHbIN MaTepuan CTOUT BaxHas 3ajadva Ans Npou3BOACTBA W
CenbCKOro xo3ancTaa. 1o BbipalLyBaHuio NocafouHOro MaTepuara CoBpeMeHHas arpoTexHuKa Bbilifa 3a npeaens! CTaH-
AapTHOrO Habopa MexaHWYeckux MpYeMoB W BKIOYAET B cebs MpUMEHEHWE HOBEMWMX BUONOrnyeckux MeTodoB W
cpeacts [1, 2].

B HacTosiee Bpems GOMbLIOHA CNPOC MMEKOT CTUMYMATOPbI POCTa PACTEHU. VX NpUMEHEHME He HOBO U Ao ce-
FOAHSLLHEr0 BPEMEHU 3AECh YXKE NPEeASIOKEHbI pasnuyHble cnocobbl. [onck onTManbHbIX Mo cBOeMy addekTy CpeacTs
QNS KXKOO0ro KOHKPETHOrO Cryyas npu 9TOM He3aBepLUEHHbIM OCTaeTCs: NoAdop npenapaTtos Ans LeNnesoro B1aa pacte-
HWS, HAXOXOEHWE ONTUMANbHOW KOHLIEHTPALMKM PEryNSTOPOB POCTa PacTEHUn C y4eToM hasbl pa3BUTUS pacTeHui (ce-
aHues). [3, 4, 5].

CTMMynSTOPOB pOCTa PaCTEHMIN MHOTO, OHU ObIBAIOT PA3NNYHOMO NPOUCXOXAEHMS, CUHTETUYECKIE U HaTyparb-
Hble (opraHuyeckmne), heHoNbHbIE COeaUHEHMS, BUTAMWUHbI, MUKPOSNEMEHTHI [6, 7, 8].

ArpatoT BaXHYI0 ponb COYETAHWE CTUMYNSTOPOB POCTA PACTEHWUN U UX UCMOMNb30BaHKE B ONpeaeneHHylo dasy
pa3suTus pactenud [9, 10, 11, 12].

PvbaB-3kcTpa 310 Takon CTUMYNSTOP POCTa PacTEeHMM, KOTOPLIN crnocobeH 06pa3oBaTb KOPHM Ha YepeHKax,
paccagpl, CesHLEB, CAKEHLIEB BCEX BUA0B CEMbCKOXO3ANCTBEHHBIX KYNbTYP, a Takke WU TPYAHOYKOPEHAEMbIX; YBENMYM-
BaeT MPWXMBAEMOCTb WX MpW Mocagkax W nepecagkax, CTUMYNMPYeT pOCTOBbIE NPOLECChl CEMEHHOIO U NOCag04HOr0
MaTtepuana u pacTeHuin B TEYEHE BCEro Nepuoga ux Beretawluu; BoCCTaHaBnmBaeT ocnabrneHHble pacTeHus nocre no-
BpexaeHus 6onesHsAMM U BpeauTensamm, 3acyxonm U 3aMOpO3kaMu; MOBbILLAET YCTONYMBOCTb PACTEHUI K BPEAUTENSAM,
BonesHsM 1 pasnuyHbIM CTPECCOBBLIM CUTYaLMSAM; yyYLIaeT AEKOPATMBHbIE KA4eCTBa, IeYnT u 0bnagaeT aHTUCTPEeCCo-
BbIM geicTauem [13].

Lenb uccnedogaHull — yKOPEHWUTb KMOHOBbIE NOABOW rPyLUM 1 (POPMbI aiBbl C MOMOLLBIO perynsTopa pocta
pacTeHuin pubaB-aKCTpa.

3adayu uccnedosaHull — N3y4nTb Y YKOPEHEHHbIX KIIOHOBbIX MOABOEB IPYLUM 1 Y (DOPM aiiBbl: BbICOTY pacTe-
HWIA, BSIMHY KOPHEN, YMCIIO KOPHEN.

Mamepuanbi u memodsbI uccnedogaHutl. Pabota nposoautcs B PIBHY «deaepanbHOM HayYHOM LIEHTPE UM.
.B. MuuypuHay, B nogpasaeneHun B CenekUMOHHO-TEHETUYECKOM LEHTPEe nmeHn U.B. Mudypuna ¢ 2019 no 2024 rr.

UepeHkoBaHne NpOBOAMAM B NMEPUOL UHTEHCWBHOMO IMHEMHOMO pocTa NoberoB, YepeHkn Hapesanu ASIMHOM
12-15 ¢cM, ANs CHWKEHWS TPAHCTIMPALMK Y HUX Cpesanit YacTb NIMCTOBOM NNaCcTUHBI.

B KayecTBe BeLLECTB, CTUMYNMPYIOLLMX NPOLECCH! KOPHEOBPa30BaHKS, UCMONb30BaNM BOAHLIA pacTeop pubas-
akctpa (1,0 mr/10 n) Ha 18 yaca. B kayecTBe KOHTPONS UCNONb30BaN BOAY.

lMocaaKy YepeHKOB OCYLLECTBMANM BO BNaXHbIN cybcTpaT nog yrinom 45°.

B kauecTBe cybeTpaTa 45 YKOPEHEHUs MPUMEHANN cMeCh Topdha C PEYHbIM NECKOM B COOTHOLLEHMM 1:1.

OnbITbl 3aKNaabiBany B TPEXKpaTHON NOBTOPHOCTM NO 120 YepeHKOB B kaxaoM nosTopeHun. ObbexkTamu ucene-
A0BaHu Obinu: knoHosble noasow rpyww: M 12 (), N 17-16, M 2, NI 333, K-1, K-2, 4-26, 4-39 OHF 333, Piro Il u
copmbl anBbl: CeBepHas, MposaHckas, MeHseHckas, BA 29 (k), Ne 13, Ne 21, Ne 25, Ne 31, Ne 40.

3yyeHure yKopeHSeMOCTH 3eMneHbIX YEPEHKOB KITOHOBbIX MOABOEB MPYLUM MPOBEAEHO B TENMMULE C MAEHOYHbIM
MOKPLITUEM, OCHALLEHHON TyMaHOOBpa3ytoLLen YCTaHoBKON No obLLenpuHATON MeToaumke, paspabotanHoi H. H. Kosa-
nexko (2011) [14]. Onpepenexne yKOPEHSEMOCTH, BbIXofa CTaHAAPTHbIX NOABOEB, BbICOTbI YKOPEHEHHOTO NOABOS, Ana-
MeTpa YCIOBHON KOPHEBOW LLENKM, KONMYEeCTBa KOPHEN, ANWHBI KOPHEBOW CUCTEMBI MPOBOAMAKM Mo «[Tporpamme v MeTo-
AVMKE COPTOM3YYEHNS NMOAOBbIX, ATOAHBIX 1 OPEXONNOAHBIX KynbTyp; noa obwy. Pea. Akagemuka PACXH E. H. Cegosa,
A-pa c.-x. Hayk T. IN. Oronbyoson [15]. CtaTucTuyeckyto 06paboTky ocyLecTBAANM No O6LEenpUHATON MeToauKe norne-
Boro onbiTa b. A. [locnexosa (1985) [16].
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Puc. 1. YkopeHeHue 3eNeHblX YepeHKOB KITOHOBbIX MOLBOEB rpyLLN
C MOMOLLbIO UCMONBb30BaHMS CTUMYNATOPA pocTa pacTeHnin pubas-akcTpa
(1,0 Mr/10 ) Ha 18 yacoB, % n 6€3 NPUMEHEHNS CTUMYNATOPA POCTa pacTeHMiA

Pe3ynsmamsi uccnedoeaHuil. Kak nokasbiBalT NoNyYeHHble JaHHble Hanbonbluee ykopeHeHue npu obpa-
BoTke cpe3oB 3eneHbix YepeHko (o1 73,1 go 79,8%) npogeMoHCTpupoBanu knoHoBble nogsou rpyww M 2, M 333,
Mr12 (), Nr17-16, a Takke opmbl ansbl BA 29 (k), MNeHseHckas, CesepHas, MpoBaHckas, JaHHbIN NokaaTerb Bapby-
posan ot 71,8 0o 76,9%. Xopowwo ykopeHeunuco (o1 60,0 8o 67,5%) 3eneHble YepeHku rpywim 4-39, 4-26, K-2, K-1, Kas-
ka3ckas, Piro I, OHF 333. CpeaHsisi ykopeHsiemocTb Obina oTmeyeHa y hopm ansbl Ne 25 - 51,1%, Ne 13 —53,9%, Ne 31 -
55,4%, Ne 40 - 57,6%, Ne 21 — 58,7% (puc. 1, 2).

Be3 ncnonb3oBaHMs CTUMYNSTOPa POCTa PacTeHUi HanbobLLEN YKOPEHAEMOCTb0 06nafani 3eneHble YepeHKm
rpywm M 2 — 64,8%, NI 333 - 65,3%, M 12 (k) — 67,7%, M 17-16 — 68,5% u opmbl ansbl BA 29 (k), MNeH3eHckas,
CeBepHas, MpoBaHckas ykopeHunuck 0T 62,7 fo 67,4%. Xopowwyto ykopeHsiemocTb (0T 50,3 fo 58,7%) umenu 3eneHble
yepeHku rpym 4-39, 4-26, K-2, K-1, Kaskasckas, Piro Il, OHF 333. Y dopm aitbl Ne 25, Ne 13, Ne 31, Ne 40, Ne 21 gaHHbIi
nokasatenb coctaensn ot 40,0 0o 47,6% (pwc. 1, 2).
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Puc. 2 . YkopeHeHue 3eneHbix YepeHkoB ¢hopM aiBbl
C MOMOLLbI0 UCTOMNb30BaHMs CTUMYNATOPa pocTa pacTeHuil pubae-akcTpa
(1,0 Mr/10 ) Ha 18 YacoB, % n 6€3 NPUMEHEHMS CTUMYNATOPA POCTa PaCTEHMUIA

[lanee nocne Toro Kak 3emnexble YepeHKM rpyLLIM U anBbl yKOPEHWUNUCh B TeNNULE, bbina NpoBefeHa OLEeHKa Ka-
4ecTBa YKOPEHEHHbIM KMOHOBbLIM MOABOAM rpyLUM W (DOPM aBbl NO: BbICOTE MPUPOCTOB (CM), ANWHBI KOPHEN (CM), Konu-
yecTBy KopHew (wT.), Tabnuua 11 2.

MpoBefeHHble MCCnenoBaHNs Nokasanu, 4To HauborbLUMM NPUPOCTOM MPU UCMONBE30BAHUN CTUMYNATOPA pocTa
pacteruit pubas-akctpa (1,0 Mr/10 1) (ot 41,9 0o 45,7 cm) xapaktepusoanucs 11 2, M 333, M1 12 (x), M 17-16. XopoLwuyto
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BbICOTY MPUPOCTOB NMPOAEMOHCTPUPOBANM KIOHOBbIE NoaBou rpyLwn Kaskasckas, Piro Il, OHF 333, gaHHbIA pesynbTat co-
crasnan ot 36,0 go 37,9 cm. Mpupoctom o1 20,1 80 25,4 cM xapakTepu3oBanuch KIIOHOBbIE NOABOM rpyLum 4-39, 4-26, K-2,
K-1, KaBkasckasi (tabn. 1).

Mpu 06paboTke CTUMYNSATOPOM pocTa pacTeHuin pubas-akctpa (1,0 mr/10 n) nyywmmmn nokasaTensamm LnuHbl
kopHeit (0T 24,6 po 28,6 cm) obnapanu knoHosble noasow rpyww M2, M 333, M 12 (x), M 17-16. XopoLuen ganHon
KOPHEN XapaKTepu3oBanuch KNOHOBbIE NOABOM rpylun Kaskasckas — 18,1 cm, Piro Il - 18,4 cm, OHF 333 — 18,6 cm.
Y KnoHoBbIX NogBoeB rpyLimn 4-39, 4-26, K-2, K-1, KaBkasckas anvHa kopHen coctasnsna ot 17,0 go 17,9 cm (tabn. 1).

Hanbonbluee KonM4ecTBo KOPHEN Npu NPUMEHEHUM CTUMYNATOPa pocTa pacTeHuin pubas-akctpa (1,0 mr/10 n)
NPOAEMOHCTPMPOBANK KrioHosble nogsom rpywu M2 — 31,6 wr., M 333 - 32,1 wr., M 12 (k) — 34,2 wr., M 17-16 -
35,6 WT. XOpoLMM KONn4ecTBOM KOpHeR (0T 24,3 1o 26,5 wt.) obnaganu knoHoBble NoABOW rpyLun Kaskasckas, Piro I,
OHF 333. CpegHuMn nokasaTensMu KONMYECTBA KOPHEN XapaKTeprn3oBanmch KIoHOBbIE NoABOM rpylumn 4-39, 4-26, K-2,
K-1, KaBkasckas, aaHHbIN nokasaTtenb Bapbuposan ot 19,1 go 19,8 wr. (tabn. 1).

Bes ncnonb3oBaHus CTUMyNATOpPa pocTa pacTeHn HanbonbLLMe NokasaTenu no BbicoTe npupocTo. (0T 35,1 4o
38,5 cm) xapakTepu3oBanich knoHoBble nogsow rpywm M1 2, NI 333, M 12 (k), NI 17-16. Xopowwwnit npupocT NpoaemoH-
CTpUpOBanu KroHoBble Noaeou rpywin Kaskasckas — 26,3 cm, Piro Il — 27,4 ¢cm, OHF 333 — 28,9 cm. CpeHum npupocToMm
(ot 10,1 po 15,2 cm) obnapanu KnoHoBble NoaBow rpylum 4-39, 4-26, K-2, K-1 (tabn. 1).

Tabnuua 1
YKOPEHAEMOCTb 1 BUOMETPUYECKIE NOKA3ATENN YEPEHKOB KIMOHOBbIX MOABOEB IPyLLM
. Kophn
®dopma BeicoTa pacteHuit, cm
anvba, oM [ umcrio, w.
Pubas-akctpa (1,0 mr/10 n) Ha 18 yacos
nr17-16 45,7 28,6 35,6
nr 12 (k) 43,3 26,5 34,2
Mnr 333 429 25,1 32,1
Mnr2 419 24,6 31,6
OHF 333 37,9 18,6 26,5
Piro Il 36,6 18,4 259
KaBkasckas 36,0 18,1 24,3
K-1 254 17,9 19,8
K-2 23,9 174 19,6
4-26 21,8 17,1 19,4
4-39 20,1 17,0 19,1
HCPos 24 1,7 2,0
KoHTponb
nr17-16 38,5 19,6 27,1
nr12 (k) 37,3 18,4 26,8
Mnr333 36,4 17,6 25,1
nr2 35,1 16,1 243
OHF 333 28,9 10,9 18,6
Piro Il 274 10,6 18,5
KaBkasckas 26,3 10,5 18,5
K-1 15,2 9,9 17,9
K-2 13,9 9,7 17,7
4-26 12,1 94 17,7
4-39 10,1 9,0 171
HCPos 2,1 1,7 1,9

HanbonbLueit onvHomn kopHen 6e3 0bpaboTkn cTumynsaTopom pocta pactenuit (ot 16,1 go 19,6 cm) sensnuce
knoHoBble noasow rpywwm M2, M 333, M 12 (x), M 17-16. XopoLwyto ANHY KOPHEN UMEN KIOHOBbIE NOLABOM rpyLUM
Kaskasckas, Piro Il, OHF 333, gaHHbin nokasatens coctasnan ot 10,5 go 10,9 cm. Y knoHoBbIX nogsoes rpylum 4-39,
4-26, K-2, K-1, KaBkasckas anuHa kopHei 6bina otmeyeHa ot 9,0 4o 9,9 cm.

HanbonbLuee konn4ecTBO KOpHeN 6e3 NpUMEHEHNS CTUMYNATOpa pocTa pacTeHun (ot 24,3 0o 27,1 wt.) umenu
knoHoBble noasow rpyww M2, M 333, M 12 (), NI 17-16. Xopowumn nokasatensmu konuyectsa kopHei obnaganu
knoHoBble noaeou rpylwmn Kaekasckas, Piro Il, OHF 333, paHHbIn pesynbTaT Bapbuposan ot 18,5 go 18,6 wr. CpegHum
KONWYECTBOM KOpHEW XapaKTepu3oBanuch KNoHoBble noasou rpywin 4-39 — 17,1 wr., 4-26 n K-2 - 17,7 wr., K-1-17,9 wr.

13



Cenbckoe x035licmeo

Agriculture

Mpn obpaboTke cTUMynATOpoM pocTa pacteHuin pubas-akctpa (1,0 mr/10 n) HanbonbLUYKO BLICOTY MPUPOCTOB
(o7 41,1 po 44,5 cm) coctasunu chopmbl anebl BA 29 (k), MeHseHckas, CeepHas, MpoBaHckas. XopoLwwuii npupocT MMENm
tbopmbl aiebl Ne 31 — 26,1 cm, Ne 40 — 26,7 cm, Ne 21 — 27,8 cm. Mpupoctom 18,8 cm 1 19,7 cm obnaganu opmbl aiBbl
Ne 25, Ne 13 (Tabn. 2).

HanbonbLueit 4A1HON KOPHEN NPpW MCMOMb30BaHNUK CTUMYNATOPa pocTa pacTeHni pubas-akctpa (1,0 mr/10 n) (ot
25,6 po 28,5 cm) xapaktepusoBanuch opmbl anebl BA 29 (k), MNeHaeHckasi, CeepHas, MpoBaHckas. XopoLwyk AnuHy
KopHeil npoaemMoHCcTpupoBani dopmbl aebl Ne 31, Ne 40, Ne 21, aaHHbIi peaynbTat cocTasun ot 16,6 ao 16,9 cm. Cpega-
HAS ANWHa KOpHen bbina oTmeyeHa y dopm aiBbl Ne 25 — 15,4 cm, Ne 13 - 15,5 cm (Tabn. 2).

[py NPUMEHEHWN CTUMYNATOPA pocTa pacTeHuin pubas-akctpa (1,0 Mr/10 1) HamnyyLwMM NokasaTenem Konuye-
cTBa KopHen (o1 31,6 o 35,6 wr.) obnaganu dopmbl ansbl BA 29 (k), MeHaeHckas, CerepHas, MpoBaHckas. XopoLumm
KONMYeCTBOM KOpHEN XapaktepuaoBanuck ¢opmbl ainBbl Ne 31 — 19,3 wr., Ne 40 — 19,7 wr., Ne 21 - 19,9 wt. Y dopm
ansbl Ne 25 1 Ne 13 konnyectso kopHen coctasuno 18,5 wr. u 18,6 wr. (tabn. 2).

Be3 06paboTku CTUMYNATOPOM POCTa pacTeHNUn Hanbonbluen BoiCoTol npupocToB (0T 32,9 o 38,0 cm) xapak-
TepuaoBanuck dopmbl aneel BA 29 (k), MenseHckas, CeBepHas, [poBaHckas. Xopowum npupocTom obnagany dopmel
aBbl Ne 31, Ne 40, Ne 21 nokasatenb coctasnsn ot 16,7 go 19,9 cm. Mpupoctom 10,1 cm, 10,9 cm obnaganu dopmbl
aBbl Ne 25, Ne 13 (Tabn.2).

Tabnuua 2
YKOPEHAEMOCTb 1 BMOMETPUYECKME NOKa3aTeN YepeHKoB (PopM aiiBbl
. KopHn
®dopma BeicoTa pacteHuit, cm
anvba, oM [ umcrio, w.
Pubas-akctpa (1,0 mr/10 n) Ha 18 yacos
[MpoBaHCKas 445 28,5 35,6
CeBepHasi 42,3 27,8 34,2
[NeH3eHckast 41,9 26,8 32,1
BA 29 (k) 411 25,6 31,6
Neo 21 27,8 16,9 19,9
Ne 40 26,7 16,9 19,7
Neo 31 26,1 16,6 19,3
No 13 19,7 15,5 18,6
No 25 18,8 154 18,5
HCPos 2,1 1,5 2,0
KoHTponb
[MpoBaHcKas 38,0 19,5 26,8
CeBepHas 36,3 18,9 26,4
[NeH3eHckast 354 17,5 254
BA 29 (k) 32,9 15,1 23,1
No 21 19,9 9,9 16,9
No 40 17,8 9,8 16,7
Ne 31 16,7 9,7 16,7
No 13 10,9 8,8 15,5
Ne 25 10,1 8,6 15,2
HCPos 2,0 1,4 1,5

HanbonbLuyto AnuHy KopHei Be3 Mcnonb3oBaHNa CTUMynsaTopa pocta pactenuir (o1 15,1 go 19,5 cm) Habnio-
panu y ¢opm ainebl BA 29 (k), MenseHckas, CesepHas, MposaHckas. OT 9,7 o 9,9 cm anvHa kopHe bbina oTMeveHa y
topm aiebl Ne 31, Ne 40, Ne 21. CpeaHelt gnuHon kopHen obrnaganu ¢opmel aiiebl Ne 25 — 8,6 ¢cm, Ne 13 — 8,8 cm
(Tabn. 2).

Be3 npumeHeHus CTUMynaTopa pocTa PacTeHWUd HaUMyyLWn pesynbTaT KONNYecTBa KOPHeN Bbin OTMeYeH y
copm amebl BA 29 (k) — 23,1 wr., MeH3eHckas — 25,4 wt., CeBepHas — 26,4 wr., MpoBaHckas — 26,8 wr. Xopowum
KonmyecTBoM kopHeit (0T 16,7 oo 16,9 wr.) xapakrepusosanuck dopmbl ansbl Ne 31, Ne 40, Ne 21. Y dopm ansbl Ne 25
1 Ne 13 konuyecTBo kopHeit coctaensano 15,2 wr., 15,5 wr. (tabn. 2).

3akntoyeHue. B pesynbTate NpoBeAeHHbIX 1CCHenoBaHWI BbIno YCTaHOBMEHO, YTO HanbonbLLee YKopeHeH!e
npu 0b6paboTke cpe3os 3eneHbIx YepeHkoB (0T 73,1 fo 79,8%) npoaeMoHCTpupoBanu KnoHoBsle noasou rpywm M 2,
Mr 333, Mr12 (x), Mr 17-16, a racke dopmbl arsbl BA 29 (k), MeHseHckas, CeepHas, MpoBaHckas, AaHHbIM NoKasaTenb
BapbupoBan ot 71,8 fo 76,9%.
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Be3 ncnonb3oBaHms CTUMYNSTOPa pOCTa PacTeHui HanbobLLEN YKOPEHAEMOCTb0 06nafani 3eneHble YepeHKm
rpywm M 2 — 64,8%, M 333 - 65,3%, M 12 (k) — 67,7%, Ml 17-16 — 68,5% u dopmbl ansbl BA 29 (k), MNeH3eHckas,
CesepHas, MNpoBaHckas ykopeHunues ot 62,7 [0 67,4%.

[poBeseHHbIe UCCREA0BaHUSA NoKasanu, YTo HauboMbLLIMM NPUPOCTOM MPU UCMONb30BAHWUM CTUMYNATOPA POCTa
pacTenuin pubas-akctpa (1,0 mr/10 n) (ot 41,9 0o 45,7 cm) xapaktepusosanmes M 2, NI 333, M 12 (k), M 17-16.

Mpn 0bpaboTke CTUMYNATOPOM pocTa pactenuin pubas-akctpa (1,0 mr/10 n) nyywrMn nokasaTensimm AnHbI
kopHen (ot 24,6 fo 28,6 cm) obnaganu knoHosble nogeom rpywm M2, NI 333, M 12 (), M 17-16.

Hanbonbluee Konm4ecTBO KOpHE Npu NPUMEHEHWM CTUMYNSITOpa pocTa pacTeHnn pubas-akctpa (1,0 mr/10 n)
NPOAEMOHCTPMPOBaNK KroHosble nogsom rpywu M2 — 31,6 wr., M 333 - 32,1 wr., M 12 (k) — 34,2 wr., M 17-16 -
35,6 wr.

Be3 ucnonb3oBaHWs CTUMYNATOpa pocTa pacTeHuni HanborbLLIMe NokasaTenu no BoicoTe NpupocToB (ot 35,1 fo
38,5 cm) xapakTepu3oBanu1ch knoHosble nogsom rpywwm M2, NI 333, NI 12 (), Mr 17-16.

HanbonbLueit gnuHomn kopHen 6e3 0bpaboTki cTuMynsTopom pocta pactenuit (ot 16,1 go 19,6 cm) sensnuce
knoHoBble nogsow rpyww M2, M 333, M 12 (), Ar 17-16.

HanbonbLuee konu4ecTso kKopHeit 6e3 NpUMEHEHNs CTUMYNSTOpa pocTa pacTerui (0T 24,3 ao 27,1 WT.) umenu
knoHoBble nogsow rpyww M2, M 333, M 12 (k), Ar 17-16.

Mpu obpaboTke CTUMYNSTOPOM pocTa pacteHuin pubas-akcTpa (1,0 mr/10 n) HambonNbLLYK BbICOTY NPUPOCTOB
(o7 41,1 no 44,5 cm) cocTasunu chopmbl anebl BA 29 (k), MNMeHseHckas, CesepHas, MposaHckas.

HaunbonbLuel AnMHON KOpHEN MPpK UCMOMb30BAHWMM CTUMYTISITOPA POCTa pacTeHuin pubas-akctpa (1,0 mr/10 n)
(o1 25,6 o 28,5 cM) xapakTepusoBanuchk popMbl anebl BA 29 (k), MeHseHckas, CeepHas, MpoBaHcKas.

[py NPUMEHEHNN CTUMYNATOPA POCTa pacTeHuin pubas-akctpa (1,0 Mr/10 ) HamnyyLWMM NokasaTenem Konuye-
ctBa kopHei (ot 31,6 go 35,6 wr.) obnaganu dopmbl anebl BA 29 (k), MenseHckas, CeepHas, MpoBaHckas.

Be3 06paboTky CTUMYNATOPOM poCTa pacTeHNU Hanbonbluen BbiCOTOM npupocToB (0T 32,9 o 38,0 cM) xapak-
TepuaoBanuck (opmbl ansbl BA 29 (k), MeHseHckas, CeepHas, MpoBaHckas.

HanbonbLuyto anuHy kopHei 6e3 ncnonb3oBaHus CTUMynsTopa pocta pactenuit (ot 15,1 go 19,5 cm) Habnto-
pann y chopm anebl BA 29 (k), MenseHckas, CeepHasi, MNpoBaHckas.

Bes npumeHeHns CTUMyNATOpa pocTa PaCTEHWN HaUMyYLMiA pesynbTaT KONMMYECTBa KOPHEN Obll OTMEYEH Y
topm aitebl BA 29 (k) — 23,1 wr., MNeHseHckas — 25,4 wr., CesepHas — 26,4 wr., NposaHckas — 26,8 wr.
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Pestome. Llenb uccredosaHull — 8bINOHUMb 3KCNEPUMEHMAbHYI0 OUEHKY CMa304yHOU cnocOBHOCMU Pancogozo U PbhKUKOBO20
6uokepocuHa no pesynbmamam mpuboIoau4YecKux ucnbimaHull Ha Yemsipexwapukosom mpubomempe TY u annapame HFRR. Mu-
pO8bIM mpeHAOM 8 QocmuXKeHUU yernepodHOU HelimpanbHOCMU A8/IIEMCS CHUXEHUE Ha3eMHOU mpaHCNOPMHOU meXHUKOU 8pedHbIX
8bIbpocos, codepxaujuxcs 8 ompabomaswiuxcs 2a3ax U 06pa3youwuxcs 8 npouecce caopaHus y2nesodopodHbix monnue 8 0guza-
Menisix 8HymMPEeHHEe20 c2opaHusi, 3a cyem 60s1ee WUPOKO20 NPUMEHEHUS allbmepHamugHbIX MOMOPHBIX MONJIU8 C MaibIM «y2r1epoo-
HbiM criedomy. [ns Poccutickoll ®edepayuu, ¢ €€ 02pOMHbIMU 3anacamu yeiee000p00HO020 Chbipbsi, Ha COBPEMEHHOM 3mane pa3su-
musi 3KOHOMUKU yeniecoobpa3seH niasHbili 3Hepaonepexod ¢ mpaduyuoHHbIX 8Ud08 y2nesodopodH020 MOMOPHO20 MoNIuUea Ha aib-
mepHamugHble monsuga. epcnekmusHbIM anbmepHamuseHbIM MOMOPHKLIM MONIUsoM 05l mpaHcnopmHeix dusenell sensemcs
6uokepocuH, npedcmasnsowiuti cobol MonIueHyr KOMNO3ULUIO Ha OCHOBE agUualyUOHHO20 KepocuHa ¢ dobagreHuem 8 Heao pac-
mumesnbHO20 Macsna u yemaHonossiwatoujel npucadku 8 onpedeneHHOM Konuyecmse. [1oamomy 803HUKaem Heobxo0uMocmb 8
3KChepuMeHmarnbHOM 0npedesieHuU He MOJbKO nokasamerieli OCHOBHbIX (hU3UKO-XUMUYECKUX U 3KChiTyamauuOHHbIX ceolicme
(nnomHocmb, 6513K0CMb, UemaH080e YUC/IO, HU3Was mensioma ceopaHus, opakyUOHHbIU cocmas, meKy4ecmb, 3K0102UYHOCb U
0p.) buokepocuHa, HO U €20 CMa304Hol cnocobHocmu. []ns 3mo20 8bINOMHEHb! CPaBHUMENbHbIE MPUBOIo2UYECKUE UCNbIMAHUS
OnbIMHbIX 06pa3syos mpeHusi Ha mpubomempe TY u annapame HFRR no cpedHemy namHy u3Hoca Wapukos 8 YembIpex CMa3oyHbIX
cpedax: HeghmsaHOM flemHeM Qu3ebHOM MOonJIuBe, agualyUOHHOM KEPOCUHE U BUOKEPOCUHE, nosy4yeHHoM AobagneHueM 8 asuayu-
OHHbILl KEPOCUH Panco8o2o0 U PbhKUKOBO20 Maces.

KntoueBble croBa: Tpubonoruyecke UCrbITaHusl, KePOCHH, PancoBOe Macro, PhKMKOBOE Macro, NSTHO M3HOCA, CMa30uHast CocoBHOCTL
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17-21
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Abstract. The purpose of the research - is to perform an experimental assessment of the lubricity of rapeseed and camelina bioker-
osene based on the results of tribological tests on a TU four-ball tribometer and an HFRR apparatus. The global trend in achieving
carbon neutrality is the reduction of harmful emissions from land transport vehicles contained in exhaust gases and generated during
the combustion of hydrocarbon fuels in internal combustion engines, through the wider use of alternative motor fuels with a small
carbon footprint. For the Russian Federation, with its huge reserves of hydrocarbon raw materials, at the present stage of economic
development, a smooth energy transition from traditional types of hydrocarbon-based motor fuel to alternative fuels is advisable._A
promising alternative motor fuel for transport diesel engines is biokerosene, which is a fuel composition based on aviation kerosene
with the addition of vegetable oil and a cetane-increasing additive in a certain amount. Therefore, there is a need to experimentally
determine not only the indicators of the basic physicochemical and operational properties (density, viscosity, cetane number, lower
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TexHonozuu, cpedcmea MexaHusauuu u 3Hepeemu4yeckoe oﬁopydoeaHue 8 Ce/lbCKOM Xo3silicmee

Technology, means of mechanization and power equipment in agriculture

calorific value, fractional composition, fluidity, environmental friendliness, etc.) of biokerosene, but also its lubricity._For this purpose,
comparative tribological tests of friction prototypes were carried out using a TU tribometer and an HFRR apparatus using the average
wear spot of balls in four lubricating media: petroleum summer diesel fuel, aviation kerosene and biokerosene obtained by adding
rapeseed and camelina oils to aviation kerosene.

Keywords: tribological tests, kerosene, rapeseed oil, camelina oil, wear scar, lubricity
For citation: Ukhanov, D. A., Ukhanov, A. P., Volodko, O. S. & Bychenin, A. P. (2025). Lubricability of bio-kerosene. Izvestiia Samar-

skoi gosudarstvennoi selskokhoziaistvennoi akademii (Bulletin Samara State Agricultural Academy), 10, 1, 17-21 (in Russ.).
DOI: 10.55170/1997-3225-2025-10-1-17-21

B rnobanbHoi npobneme ymeHbLUEHNSt MUPOBbIX NapHUKOBbIX ra3oB B atMocdepe 3emnn Poccuiickas Pepepa-
LS 4N COXPaHEHNs CBOEro rocy4apCTBEHHOO CyBepeHnTeTa B 0611acTi aHepreTnyeckorn 6e3onacHocTy pyKoBOACTBY-
€TCS CBOEM KNMMaTU4ECKON JOKTPUHOM, 3aKIIOYAOLLENCS B CHKEHUM BO3AENCTBIS Ha knnmar 6e3 ywepba HauuoHanb-
HbIM MHTEpPeCcaM MyTeM MIaBHOrO nepexoda K AOCTWXKEHWHO YrNepoaHo HelTpanbHocTH [1, 2]. OT0 CBS3aHO C TeM, YTO B
Poccumn nMetoTcst OrpoMHble 3anachl YrieBogopoaHOro Chipbs, MPUrOAHOTO s NPOM3BOACTBA TONNMBA A1 HA3EMHOTO,
BO3AYLUHOTO M MOPCKOrO TPaHCMOPTa, TENNOBbIX 3MEKTPOCTAHLMIA U KOTENbHBIX B TEYEHWE MHOTMX AecaTunetui. Mpu
9TOM TaKxe NPUHIUMAETCs BO BHUMaHWe akT Toro, YTo CerogHsLuHne 06bEMbI BpeaHbIX BELLECTB 1 COeANHEHNN (B OC-
HOBHOM yrnekucnoro raza CO,), BbibpacsiBaeMble NPON3BOLCTBEHHBIMW MPEANPUATUSMIA 1 TPAHCNOPTOM CTPaHbI, Npak-
TUYECKN NOSTHOCTBIO HEMTPANN3YIOTCS €€ NECHbIMU U 3eMeHbIMU MaccuBami. [103TOMY NS NNaBHOrO SHepronepexoaa
Poccuu Kk yrnepoaHoi HeilTpansHoCTy, 3annaHuposaHHoro k 2060 rogy, Ha COBpeMeHHOM aTane Ans TpaHcnopta Poccuu
HeobX0AMMO UMETb Takoe anbTepHATUBHOE TOMMMBO, KOTOPOe Bbl 06nagano MUKNKO-XUMUYECKUMI 1 AKCITyaTaLyoH-
HbIMV CBOVMCTBAMM He XyXe TPaauLMOHHOTO HEPTSHOrO MOTOPHOTO TOMMBA, HO 1 MPEBOCXOAMMO €ro Mo JKONOMMYECKUM
W Tpubonornyeckum nokasarensm. Cnegyet 0TMETUTb, YTO B An3ene MOTOPHOE TOMSMBO BbINOMHAET HE TONBKO (PYHKLMM
roproYero BeLwecTsa, Ho U cMa3ki. TonnvBo, Nonaaas B 3a30p NPELM3VOHHBIX Nap AU3enbHON TOMWBHON annapaTypbl,
obpasyeT Ha NOBEPXHOCTM conpsiraeMblx AeTanen («nnyHxep-BTynkay TONIMBHOMO HAcOCa BbICOKOrO AaBNEHWS U «3a-
nopHas uUrna-kopnyc pacnblinuTens» OpCyHOK) CMa30UHYHO NIIEHKY, KOTOpas CHKAET TPEHUe MexXay ConpsraeMbIMm
Jetansmu u ux usHoc [3, 4, 11].

[ns An3enbHOM TPAHCMOPTHON TEXHUKM TaKUM «3aMEHUTENEM» HE(OTSHOrO MOTOPHOrO TOMNMBa B BrivkaiLei
nepcnekT1Be MOXET cTaTb GUOKEPOCHH, NOMyYaeMblit CMELUMBAHWEM aBWUALMOHHOTO KEPOCWHA W PaCcTUTENBHOrO Macna
[5, 6, 7]. Hanbornee nssecteH BUOKEPOCUH A1 CAMONETHOrO TypbopeakTMBHOMO Asuratens [5], cogepKaLluin HeqpTSHOM
11 BUONOrMYECKNII KOMMOHEHTbI; aBUALMOHHBIA KEPOCUH 1 PbIKMKOBOE MAcro B PaBHOM MPOLEHTHOM COOTHOLWEHMN 50:50.
OCHOBHbIM HeOCTaTKOM Takoro GMOKepoCHHa NpY NPYMEHEHUN B KAYECTBE MOTOPHOTO TONMMBA AMNS TPAHCNOPTHBIX Au-
3enen ABNAeTCs ero NOHWKEHHAs BOCMNIAMEHSEMOCTb MO NPUYKMHE HWU3KOrO LeTaHoBoro yucna (40 eq.). Moatomy, ans
MPaKTUYECKOrO UCMOMNb30BaHNS BUOKEPOCHHA B TPAHCMOPTHbIX AU3ENSAX HA3EMHOM TEXHUKM pa3paboTaH cocTas TONMMB-
HOW KOMMO3WLWW [6], BKIIOYAIOLLMIA B KA4E€CTBE OCHOBbLI aBUaLMOHHBIN kepocuH TC-1 B konnyecTee o 96,7% macc., a B
kauecTBe fobaBku — pancoBoe Macno oT 3% A0 60% macc. W LeTaHOMOBbILLAKLLYI0 NMPUCAAKY ATUNTEKCUNHATPAT B KO-
nnyectse 0,3% macc.

B coBpeMeHHbIX YCoBMsIX ANs pacLUMpeHust pecypcHomn 6asbl MOTOPHLIX TOMAKB 1 nepesoda paboTsl An3erb-
HOWM TPAHCMOPTHON TEXHUKM C TPAAULIMOHHBIX BUGOB HEPTAHOTO TOMMMBA Ha anbTePHATMBHbIE BO3HWKAET HEO6X0ANMOCTb
NPOBEAEHUS SKCNEPUMEHTANBHBIX UCCELOBaHMI N0 OLEHKE CMAa304HOM CMOCOBHOCTM BoKkepoCHHa C BhiLLeyKasaHHbIM
KOMMOHEHTHbIM COCTaBoM [6].

Lenb uccnedoeaHull — BbINOMHUTL KCNEPUMEHTAIbHYHO OLIEHKY CMa304HOI cnocoBHOCTY B1oKepocuHa ¢ pas-
NIMYHBIM KOMMOHEHTHbBIM 1 JONEBLIM COCTABOM MO pe3ynbTatam Tpubonornieckux ucnbitaHuini Ha Tpubometpe TY v an-
napate HFRR.

3adayu uccnedosaHull — ONpeAenUTb CMa3ouHy0 CocOOHOCTL PancoBOrO M PbiKUKOBOrO G1OKepoCMHa No
NATHY W3HOCA OMbITHBLIX 06PA3LI0B TPEHUS B CPABHEHUM MEXaY COBOM 1 C TOBAPHbIM HEDTAHLIM AN3EMNbHBIM TOMIUBOM.

Mamepuan u memodsi uccnedosaHutl. VcnbITaHns ONbITHLIX 06Pa3LI0B TPEHWS NPOBOAMIMCH Ha YHUBEPCarb-
Hom TpubomeTpe TY [8] 1 annapate HFRR B YeTbipex cMa3oyHbIX cpeaax: HeTAHOM NIETHEM AN3ENbHOM TONNWUBE MapKA
AT-N-K5, aBuaumoHHom kepocuHe TC-1, pancoBom 6uokepocuHe 1 pbixukoBom Guokepocute B cooteetcteim ¢ FOCT
1SO20623-2013 [9] n TOCT 1SO12156-1-2012 [10]. Mo pancoBbIM UK PbIKUKOBLIM BUOKEPOCHHOM NOHUMAETCS TOM-
NIMBHAs KOMMO3ULYS, COCTOSALLAs U3 aBUaLMOHHOrO kepociHa TC-1 ¢ fobaBneHnemM B HEr0 pancoBOro MK PbIKUKOBOTO
Macna v LeTaHOMOBbILLAKOLLIENA NPUCaaKMA B ONpeaeneHHoM konnyecTse (no 06bemy). OnbITHbIM 06pa3LioM TPeHUs B Tpu-
BomeTpe TY sBNAETCA YEThIPEXLIAPWKOBDINA Y3€en, B 060/IMe KOTOPOTO pasMeLLieHbl TPU COMpUKacatoLLMXcs Mexay cobon
NCMbITYEMBIX CTamNbHbIX LIAPWKA, NOrPYXeEHHbIE B CMA30uHyK0 CPeAy, N0 NOBEPXHOCTM KOTOPbIX CKOMb3WUT NPUBOLHON Me-
TanIM4ecknn Wwapuk, Torga kak B annaparte HFRR — cTanbHoW Wwapwuk, coBepLuatoLLmii BO3BpaTHO-NOCTYNaTesNbHoe ABK-
XEHWE NO NOBEPXHOCTW HEMOLBWXHOW CTanbHON NNAcTUHbI, NOTPYKEHHOM B CMa3ouHyto cpedy. Wapuku Tpubometpa
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M3roToBneHbl U3 ctanu Mapku LUX15 ¢ TBepgocTbio no Lwkane Bukkepca 179...207 u wkane Poksenna 63...67 ¢ wepoxo-
BaTOCTHI0 NOBEPXHOCTU R, = 0,08 MKM, WapuK 1 nnacTuHa annaparta W3rotoeneHbl u3 cranu mapku 1SO 683-17-100Cr6
C TBEPLAOCTbIO LWapmka no Lwkane Poksenna 58...66 u nnactuHbl no wkane Bukkepca 190...210 ¢ wepoxoBaToCThio €€
noBepxHocTi Ra < 0,02 mkm.

/cnbiTaHns onbITHBIX 06pa3sLoB TpeHnst Ha TpubomeTpe TY npoBoaunmMch B TedeHue 15 MUH, nog Harpyskoi
45045 H v vactote BpalleHns Bana npusoaa 580 MuH'; Ha annapate HFRR — B TeyeHune 75 MuH, nog Harpyskon 200 T, ¢
amnnMTygon M 4acToTon konebaHuii BO3BPATHO-NOCTYNATENbHOMO ABMKEHWS LUApMKa COOTBETCTBEHHO 1 MM 1 50 L.
Temnepatypa cmMa3o4Hoi cpefbl B 060omx cnyyasx coctasnsna 60+2°C.

[0 OKOHYaHMK UCMbITaHWIA Ha TPUOOMETPE UK annapate ONpeaenancs CpeaHUn aMameTp NsTHa U3Hoca, obpa-
3YIOLLMIACS Ha MOBEPXHOCTH TOrO UM MHOTO OMbITHOrO 0Bpasua TPeHUs 1 CKOPPEKTUPOBAHHOMO K CTaHOapTHOMY AaBrie-
HMIO BOAsHbIX NapoB 1,4 kMMa. [JuameTp nsaTHa U3HOCA Ha MOBEPXHOCTH KaXOOro U3 TPEX UCMbITYEMbIX LIapukoB Tpubo-
MeTpa TY M3MEPSANN C NOMOLLBIO 3MIEKTPOHHOMO MUKPOCKONA C TOYHOCTBIO A0 ThICAYHbIX MUINIMMETPA 1 3aTeM onpeae-
NANW cpefHee 3HaveHue QuameTpa NsTHa M3Hoca No pesyrbTaTtaM Tpex U3MepeHuin. JnameTp NaTHa U3HOCa Y UCTbITY-
emoro Lapuka annapata HFRR 13amepsanu ¢ noMoLLbto MUKPOCKONa CO CTOKPaTHLIM YBEMUYEHWEM MO ABYM OCAM KOOp-
AMHaT (ocu abeumce 1 0Cy OpaMHAT) C TOYHOCTBIO 40 1 MKM 1 3aTeM paccunTbIBany cpegHee 3HaveHne anameTpa naTHa
W3HOCa No pe3ynbTaTaM ABYX M3MEPEHU.

Pesynbmambi uccnedosarull. Pe3ynbTaTthl BbINOMHEHHBIX TPMBOMNOrMYECKMX UCTIBITAHUA HEPTSHOTO AN3ENb-
HOro TONMMBA, aBKaLMOHHOMO KEPOCKHA, PaNCoOBOrO 1 PbXMKOBOrO BKOKepOCHHA NpeAcTaBneHb! B Tabnuuax 1 1 2.

Tabnumua 1
PesynbTatbl TprbONOrMyeckux MCnbiTaHUii MOTOPHBIX TOMSIMB Ha YHUBEpCanbHOM Tpubometpe TY

Bua v cocTas CnbITyeMbIX TOMNKB CKoppeKTMpOBaKHbI AaMETp
nsTHa M3HOCa, MM
wnsensHoe Tonnueo OT-J1-K5 0,305
ABWaLMOHHbIN kepockH TC-1 0,489
Pancosbiin 6uokepocut coctaea 90% TC-1 + 10% pancosoro macna 0,343
Pancosbiin 6uokepocut coctaea 80% TC-1 + 20% pancosoro macna 0,307
Pancosbiin 6uokepocut coctaea 70% TC-1 + 30% pancosoro macna 0,303
PancoBbin 6rokepocuH coctaBa 60% TC-1 + 40% pancosoro macna 0,298
PancoBbin 6rokepocuH coctaBa 50% TC-1 + 50% pancosoro macna 0,282
PancoBbin 6rokepocuH coctasa 40% TC-1 + 60% pancosoro macna 0,290
PancoBbint 6rokepocut coctaBa 30% TC-1 + 70% pancosoro macna 0,303
PbixukoBbIn 6rokepocuH coctaBa 90% TC-1 + 10% pbhkukoBOro macna 0,254
PbixukoBbin brokepocuH coctasa 80% TC-1 + 20% pbhxukoBoro macna 0,230
PbixukoBbin brokepocuH coctaBa 70% TC-1 + 30% pbhxukoBoro macna 0,273
PbixukoBbin brokepocuH coctaBa 60% TC-1 + 40% pbhxukoBoro macna 0,292
PbixukoBbIn brokepocuH coctaBa 50% TC-1 + 50% pbhxukoBoro macna 0,309

[aHHble Tabnuubl 1 NokasbIBatoOT, YTO MO pesyrbTatam TPUBONOrMYeCkUX UCTbITaHuin Ha TpubomeTpe TY cogep-

XaHue pancoBOro U pbiKMKOBOTO Macna B aBUaLMOHHOM KepocuHe He LomkHO npesbiwatb 20%...40% (no obbemy),

TaK Kak Npu TakoM X MPOLEHTHOM COAepKaHuM B GMOKEPOCUHE CPEeAHUIA AMameTp NSTHa U3HOCA OnbITHbIX 06Pa3LIoB

TpeHWs HaumeHbLLniA. [lo6aBnATL B aBnaLmoHHbIN kepocuH TC-1 cbiwe 40% pancoBoro Unv pbhkMKOBOrO Macna Hewe-

necoobpasHo No NPUYMHE HEKOTOPOTO YXYALLEHNS CMa304HOM cnocoBHOCTH BUOKepOCHHa BCNEACTBIE POCTa CpeaHero

CKOPPEKTMPOBAHHOTO NATHA U3HOCA HA MOBEPXHOCTW UCMbITYEMbIX LIAPKKOB. [103TOMY, B LIENsiX 9KOHOMUW TPYLOBbIX 3a-

TpaT 1 (IMHAHCOBbLIX CPEACTB TPMOOMOrMYeckne UCMbITaHUs OMbITHBIX 06pa3sLoB TpeHus Ha annapate HFRR nposoau-

NCb TOMbKO B CMA304HOW cpede pancoBoro 6UOKepoCHHa C CoaepKaHWeM B aBiaLMoOHHOM kepockHe He 6onee 50%
parncoBsoro Macna (tabn. 2).

Tabnuua 2

PesynbTatbl Tprbonormyecknx UcnbiTaHuin MOTOPHbIX Tonnve Ha annapate HFRR

Buz 1 cocTas UCMbITYEMbIX TOMNKB CKOppeKTUpoBaHHbIi AMaMeTp
nsiTHa U3HOCa, MM
[unsenbHoe Tonnmeo AT-J1-K5 0,403
ABWaLMOHHbIN kepockH TC-1 0,748
PancoBbin 6rokepocuH coctasa 90% TC-1 + 10% pancosoro macna 0,208
PancoBbin 6rokepocuH coctaBa 80% TC-1 + 20% pancosoro macna 0,188
Pancosblit brokepocuH coctaBa 70% TC-1 + 30% pancosoro macna 0,186
PancoBbli bruokepociuH coctaBa 60% TC-1 + 40% pancosoro macna 0,211
PancoBbli bruokepociuH coctaBa 50% TC-1 + 50% pancosoro macna 0,220
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AHanu3 gaHHbIX Tabnuubl 2 NoKasbiBaeT, YTo Mo pesynbTaTtam TpMBONOr1YeCcKMX UCMbITaHUi OMbITHBIX 00pa3LoB
TpeHus Ha annapate HFRR npoucxoaut cHuxeHWe cpedHero anameTpa NAaTHa M3HOCa Wapuka B CMa3oyHoMN cpeae au-
3€eMbHOro TONMMBA M aBUaLMOHHOTO KepockHa cooTBeTCTBEHHO ¢ 0,403 MM 1 0,748 mm o 0,186 MM B cMa304Hoi cpede
pancosoro 6uokepocuHa coctasa 70% TC-1 + 30% pancoBoro Macna, T.e. pancoBblil BUOKePOCUH Takoro coctasa obna-
[aeT HaunyyLlen cMa30yHO cnoCOBHOCTLIO M3 BCEX UCMbITYEMbIX COCTaBOB. [locrneaytoLiee yBenuyeHne CoaepxaHus
pancoBoro Macna B aBuaLoHHoOM kepocuHe ¢ 30% 10 50% npuBoauT K yBENUYEHMIO CpeaHero AnameTpa naTHa usHoca
10 0,220 mm.

CpefHnin guameTp nsTHa M3HOCA Y pasfnyHbiX 06pa3LoB pancoBoro GKUOKepoCcMHa HaxXOAMTCA B mpeaenax
0,186...0,220 mm, TOrga KaK y KEPOCMHA M AM3ENbHOTO TOMNMBa OH paBeH cooTBeTcTBeHHO 0,748 mm u 0,403 mm.
B cootBetctBum ¢ FOCT 32511-2013 cmasbiBaroLLasi CnocobHOCTb MOTOPHOTO TOMMMBA ANS AM3eNbHbIX ABUraTene cum-
TAEeTCS XOPOLUEN, ECAN BENWYMHA CKOPPEKTUPOBAHHOIO AnameTpa NTHa u3Hoca npu Temnepartype 60°C He npeBbiwaeT
0,460 mm. Takum 06pa3om, Bce UCNbITyeMble 06pasLibl pancoBoro 1 PehkMKOBOMO B1OKepocKHa 0bnagatoT OTHOCUTESNBHO
XOPOLUMMI CMa3bIBaIOLLMMM CBONCTBAMM, YTO B YCIIOBUSIX peanbHON dKCnyaTaLmuy Ha3eMHOro TpaHenopTta Ha Brokepo-
cuHe ByaeT cnocobCTBOBATL CHIMKEHMIO M3HOCA AeTanemn NpeuysnoHHbIX Nap TONIWBHOW annapaTypbl AW3ENs.

MoBbileHHas cmasblBatoLlast cnocobHOCTL BMOKEPOCHHA NO CPABHEHWO C TOBAPHBLIM HE(OTAHLIM TOMMBOM M
aBWaLMOHHBIM KepOCMHOM 0ByCnoBreHa CofepaHWeM B parcoBOM W PbIKMKOBOM Macfiax BbICLUMX XUPHbIX KUCMOT
(BXK), obnagatowx ceoncteamm [MAB — noBEpXHOCTHO-aKTUBHbIX BelecTs (Tabn. 3). Takue BXXK obpasyot Ha noBepx-
HOCTW conpsiraeMblx aeTansx agcopbunoHHyto nneHky TonwmHon 0,05...0,1 Mkm 1 Bonee, yMeHbLLALLYK TPeHe B Co-
MPSKEHWUN M U3HOC AeTanen.

Tabnuua 3
BbicLume XMPHbIE KCMOTbI pacTUTeNbHbIX Macen, obriagatoliue CBOMCTBAMM NOBEPXHOCTHO-aKTUBHBIX BELLECTB
Buz BbICLLEN XMPHOW KUCOTHI [onesoe copepxaHue BbICLIEH XUPHOM KUCTOTbI, %

B pacTUTeslbHOM Macne

pancosoe macno

PbIKMKOBOE Macmo

OneuHoBas 59,56 12,77
IlvHonesas 20,423 24,28
Anba-nnmHoneHoBas 9,23 36,377
Opykosas 0,015 2,40
/ITOro BbICLUIMX XXMPHBIX KUCNOT 89,228 75,827

Mpumeyame: B Tabnuue 3 NpuBeLeHb! CBELEHNS XpOMaTOrpatMieckoro aHanmaa ManoapykoBoro pancoBoro W PhbiKUKO-
BOTO MaceJl, MoNyYeHHbIX COOTBETCTBEHHO U3 CEMSIH copTa PaTHuk 1 MeHask.

HecmoTps Ha To, 4To npoueHTHoe coaepxaHune BXK, obnapatowmx ceoinctamu MAB, B pancoBom 61okepocuHe
NpeBbILLaeT cogepxaHne Ux B pbiKMKOBOM OMOKEPOCMHE, CMa30yHas CnOCOBHOCTL PhKMKOBOMO BUOKEPOCHHA NO BENM-
YWHE CpedHero amameTpa naTHa M3HOCa OnbITHbIX 0BPa3LOB TPEHWS HECKOBbKO NyuLle, 4T 06BACHAETCS MO BCEWt BUAN-
MOCTM JTyYLIMMU @HTUPUKLMOHHBIMI CBOMCTBaMM afcopbumoHoit nneHkun MAB, obpasytoLueiics Ha NOBEPXHOCTM OMbIT-
HbIX 06Pa3LI0B TPEHUS B CMa304HOM Cpeae pbiKUKOBOrO GrokepocuHa.

3aknro4eHue. 1o CMa304HO CNOCOBHOCTM BUMOKEPOCUH MPEBOCXOAMT HEPTIHOE MOTOPHOE TOMMMBO: aBUALWMOH-
Hbli kepockH TC-1 u gusencHoe Tonmmeo AT-J1-K5. PaumoHanbHeIM coctaBoM, 06eCneunBarowmm fyyLlyto CMasouHyo
CNocoBHOCTL MO HaMMEHBLLIEMY M3HOCY OMbITHLIX 0Bpa3LoB TpeHns Ha TpubomeTpe TY u annapate HFRR, sensetcs 6uo-
KepOCuH ¢ coaepkaHnem B aBuaLioHHoM kepocuHe 20...40% pancoBOro Unn pehKMKOBOMO Macna.
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Pestome. Lesb uccnedogaHull — nosbiwieHUe 3Hepeemuyeckol a¢hghekmusHOCMU asmomMamu3upO8aHHbIX CyWUbHbIX yCmMaHO80K
3a cYem npUMeHeHUs dnieKmpoHazpesamerel ¢ 3Ghhekmom camopeeynuposaHus memnepamypb! U a8momMamu3upogaHHol cucme-
Mol ynpagnerus. [Ipoyecc cywKu pacmumesnbHO20 ChIpbs A8NIAeMCs SHepao3ampamHbiM u mpebyem 05151 ceoeli peanu3ayuu Mow-
HbIX 3HEP2EMUYECKUX UCMOYHUKO8. AHanu3 mensioebIx Nomepb NPU NOBbILUEHHbIX SHEP2EMUYECKUX 3ampamax 8 NPOUecce CyLKU —
onpedensem Heobxodumocmb Lcnob3o8aHus bonee aghghekmusHoU U ynpagnsemoll cucmembl 31ekmpoHagpesa. B cmambe uc-
cnedogaHa 803MOXHOCMb NPUMEHEHUS drieKmpoHazpesamenell ¢ aghghekmom camopezynuposaHus memnepamypb! 01151 CYWKU nio-
doosowiHol npodykyuu. KoHCmpykmueHO aekmpoHazpegamesnu cocmosnu u3 crnedyouwux cocmasHbix yacmel: anekmpoda (anto-
MUHuegasi ¢honbea monwuHol 100 Mkm), QucnepcHo20 HanoHUMENs — MHO20C/0UHbIe HaHompyb6ku (MYHT) u nonumepHoi mam-
puubi (3nacmomep). MYHT 6biu nonyqeHs! Memodom anekmpomaeHumHo2o CBY-cunme3a. [ns anekmponumaHus nonuMepHo20
KOMNOo3uma Ucnosb308ascs npoepamMmmupyemMbiti UCmoYHUK moka Akmakom AHT-1351 ¢ 8bIX00HbIM pe2ynupyembIM HanpsKeHUeM
om 0 do 30 B. C nomowpto mennosusopa bbiiu nosyyeHbl 0aHHble 0 MENI080M NOMOKe UH(bPaKpacHo20 cnekmpa, Komopbiti Co-
omeemcemeoear PagHOMEPHOMY UIYHEHUI0 C NOBEPXHOCMU 3IeKMpoHazpesamens. AKmugu3sayus Hagpesa npoucxoduna e pesysib-
mame noaapu3ayuu NEPEMEHHBIM HanpskeHUeM NOMUMEPHO20 KOMNO3Uma ¢ UCnomnb308aHUeM aneopummos HelipoHHou cemu. [o-
Ka3aHa cxema CywusibHOU ycmaHoeKU ¢ adanmueHbIM 37IEKMPOHaspesoM 8 3agLCUMOCMU 0m yCriogull CyWKU, 8 YacmHOCMU om
memnepamypbi 8 CywusbHOU KaMepe U memnepamypb! NI000080WHOZ0 Cbipbs. MHMennekmyansHoe ynpaesieHue npoyeccom
Cywku 8 daHHOM crydae obecneyuganoch adanmueHbIM USMEHEHUEM HanPsXEeHUs SNIeKmpoHazpesamerns, mem cambiM USMEHSS
MOWHOCMb Meniiog020 NOMOKa 8 3as8UCUMOCMU Om CMeneHu 20MogHOCMU (81a20co0epxaHus) UCX00HO20 Cbipbs. [TpedcmassieH-
HbIl €NOCO6 CyWKU NO380IAEM COXPaHSAMb NOME3HbIe U numamenbHbie ceolicmea obpabambigaeMoeo ChipbS.

KntoueBble cnoBa: CyLlKa, SCbCIZ)eKT CamoperynupoBaHua temneparypebl, 3an1acToMmep, yrnepoaHblie HaHOpr6KVI, HEVIpOHHbIe CeTn
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AUTOMATED SYSTEM WITH SELF-REGULATING ELECTRIC HEATING FOR ENERGY-EFFICIENT DRYING
OF FRUIT AND VEGETABLE RAW MATERIALS
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Abstract. The aim of the research is to increase the energy efficiency of automated drying units by using electric heaters with the
effect of self-regulating temperature and an automated control system. The process of drying plant materials is energy-intensive and
requires powerful energy sources for its implementation. Analysis of heat losses at increased energy costs in the drying process —
determines the need to use a more efficient and controllable electric heating system. The article investigates the possibility of using
electric heaters with the effect of self-regulating temperature for drying fruit and vegetable products. Structurally, the electric heaters
consisted of the following components: an electrode (aluminum foil 100 pm thick), a dispersed filler - multilayer nanotubes (MWCNTSs)
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and a polymer matrix (elastomer). MWCNTs were obtained by electromagnetic microwave synthesis. The polymer composite was
powered by a programmable current source Aktakom ANT-1351 with an output adjustable voltage from 0 to 30 V. Using a thermal
imager, data on the heat flow of the infrared spectrum were obtained, which corresponded to uniform radiation from the surface of the
electric heater. Heating was activated as a result of polarization of the polymer composite by alternating voltage using neural network
algorithms. The diagram of the drying unit with adaptive electric heating depending on the drying conditions, in particular, on the
temperature in the drying chamber and the temperature of the fruit and vegetable raw materials is shown. Intelligent control of the
drying process in this case was ensured by adaptive change in the voltage of the electric heater, thereby changing the power of the
heat flow depending on the degree of readiness (moisture content) of the original raw materials. The presented drying method allows
preserving the useful and nutritional properties of the processed raw materials.

Keywords: drying, temperature self-regulation effect, elastomer, carbon nanotubes, neural networks
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OOHUM 13 MHHOBALMOHHbBIX HAMPaBMEHMI Pa3BUTKS arponpoMbILLIeHHoro komnnekca (AlK) sensetcs paspa-
BoTKa HOBbIX MaTepuanos, KOTOpasi NO3BONSET OCYLLECTBUATb NEPEXOA Ha HOBYHO dNEMeEHTHy0 6asy ¢ BO3MOXHOCTbIO
WHTErpauun B aBTOMaTU3NPOBaHHbIE CUCTEMbI, HEOBXOAMMbIX AN OCHALLEHNS TEXHUYECKIUX CPEACTB nepepaboTku no-
[O00BOLLHOM NPOAYKUMM C BbICOKMM YPOBHEM ONTUMM3aLmn. HeobX0AMMO OTMETUTH aKTMBHOE MCMOMb30BaHNe HOBbIX
TexHonorni B cdhepe nepepalboTky pacTUTENLHOrO Cbipbs [1-5]. 310 06yCNoBNEHO HEOOXOAMMOCTbLIO COXpPaHEHNS NTa-
TENbHbIX BELLECTB, U COOTBETCTBEHHO, MOBLILLEHNEM SKOHOMMYECKON PEHTabENbHOCTM TEXHOMOrMA NnepepaboTkn pacTu-
TEMNbHOr0 M NNIOA00BOLLHOMO Cbipbst [6-7]. [pUMEHeHMe TPaaMLMOHHbIX CPeACTB ANEKTPOHArpeBa NPUBOAMT K NOSTyYEHMI0
NpOoAYyKLMM Npu GOMbLLUMX 3aTpaTax SHEPrAV 1 ANUTENBHOCTY NPOLIeCca, a Takke NoTepe LieHHbIX CBOVCTB NMOA00BOLLHOM
npoaykuuu. Mpy 3TOM aBTOMATM3aLMA ABNSETCS BaXHbIM HaNpaBeHne passuTIS TEXHONOTMIN NepepaboTki pacTUTeNb-
HOTO Cbipbsi U MOXET ObITb yryylleHa 3a CYET NPUMEHEHUS HOBbIX TWUMOB SNEMEHTOB dMeKTpoHarpeBa, obnagatoLmx
3hheKTOM CamoperynMpoBaHns Temneparypsl.

Pa3spaboTka HOBOMO TEXHMYECKOrO OCHALLEHUS Ans TepMuYeckoin 06paboTkm NNOJOOBOLLHONM NpoayKLmMmu, 0by-
CroBIEHa Nosy4YeHMeM MaTepnanoB HOBOTO NOKOMEHUS 4115 TePMUYECKon 06paboTku pacTUTENBHONO Cbipbs, YTO B CBOK
ovyepenb CO37aeT OCHOBY HOBbIM TEXHUYECKMM BOMOXHOCTAM AN NOSTHOM aBTOMaTM3alLuv npouecca CyLwku. [JaHHbIn
noaxod MOXeT BbITb peanu3oBaH Ha CTbIKE TakMX HAay4HbIX AMCLMMIMH Kak MaTepuarnoBefeHbe U MHGOpMaTuka, T.e.
WHTENNEKTyanbHble MH(OPMALMOHHBIE TEXHOMOMN, KOTOPbIE MOTYT BbITb MCNONL30BaHbI 4151 YNPaBMEHNS HOBbIX (DYHK-
LUMOHATbHBIX U KOHCTPYKTMBHBIX MaTtepuanos [8-11]. MHTennekTyanbHble TEXHONOMW, MHTErpUpOBaHHbIE B (OYHKLMO-
HanbHbIe MaTepuanbl, N03BoNAT obecneunTb 06paTHYO CBA3b C MPOLECCOM CYLLUKV 1 NOMNYy4nUTb 06 BEKTUBHYIO MHGOPMa-
LMo 0 Tepmmudeckoin 06paboTke pacTutenbHbIx MaTepuanos, [10].

Pa3paboTka HOBbIX CPEACTB 3NeKTpoHarpeBa, obnagatoLmx aheKToM camoperynnpoBaHns TemnepaTypbl 4ns
CYLLKM PaCTUTENbHOrO Cbipbsi, 06€CNeYMBatOLLMX ONTUMM3ALI0 NPOLIECCA ABNSETCS aKTyanbHOM 3afajen.

Lens uccnedosaHuil — ynyylumTb SHEPreTUYecKyto AGEKTUBHOCTb CyLLMIBHOM YCTaHOBKM 3a CYET NpUMEHe-
HWS aneKkTpoHarpesatenen ¢ 9 eKToM caMoperynupoBaHusa TeMnepaTtypbl 1 aBTOMaTU3UPOBAHHON CUCTEMON ynpaB-
NeHus.

3adayu uccnedoeaHull: 060CHOBaTb CTPYKTYPHYIO CXEMY aBTOMAaTUYECKOTO PErynupoBaHWs Anst SNeKTpo-
HarpesaTenen ¢ athhekTOM CamMOPErynuMpoBaHnsa TeMNepaTypbl; UCCNEA0BaTb TENNOBbIAENEHNS C MOBEPXHOCTH arek-
TPOHarpeBaTens npu pa3nyHoOM MUTAIOLLEM HaNPSKEHNE.

Mamepuan u MmemodbI uccnedosaHull. B COOTBETCTBUM C METOLMKOI W3NOXeHHON B pabotax [8, 9] 6bin
nornyyeH Harpeeatenb nnowaabto 25 cM? u tonwmHoit 0,2 cM. B kauecTBe 3eMeHTOB NOABOAA 3MEKTPUYECKOro TOoka
NCMONb30BanUCh dMnekTpoabl — anomuHueBas onbra (A5, PycAn, Poccus) tonwmHoin 100 mkm. B tabnuuye 1
npeacTasneH coctas Harpesatens (MonumepHas MaTpuua — KpeMHUOpraHudeckuin komnayHg «Cunarepm»-8040 (000
«3NEMEHT 14», Mocksa, Poccus). B kauectse AMCNEPCHOrO HAMOMHMTENS MCMOMNb30BANUCL MHOMOCIOMHbIE Yrepoa-
Hble HaHOTPpybku (MYHT), nonyyeHHbix MmeTogom CBY-cuHTesa. HarpeBaTtenbHble anemeHTbl MOAKMOYANUCh K
nporpaMMupyeMomy UcTouHuKy Toka (Aktakom AHT-1351, Poceus) (BbixogHoe Hanpskerue 0-30 B (perynupyemoe).

Peructpauus notpebnsemoro Toka nponssogunace ¢ nomowbto Mynstumetpa UNI-T UT71E+ (UNI-T, Kutan),
CMHXPOHM3MPOBAHHOIO C NEPCOHaNbHLIM KOMMLIOTEPOM (Ha ocHoBe mpoueccopa Ryzen 7 1700) no USB-uHTepdeiicy.
Wccneposanne pacnpepeneHns TemnepaTtypHOro noms Ha NOBEPXHOCTU HarpeBaTens B Pexume TenroBblAeneHui
NPOBOANNOCH BECKOHTAKTHBIM METOAOM C MOMOLLbHO Tennosu3opa Testo-875-1 (Fepmanus, Testo).
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OHeprocbeperarowlas KOHBEKTUBHO-BaKyyMHas Cylummka (puc. 1) COREPXUT LIMNMHAPOKOHUYECKYO Kamepy 1,
LTYLiep repMETUYHOrO NinTaHmus 2, 6apabaH 3, BO34yx0BOAbl 4, 3NeKTPUYECKNiA CaMOPEryNMPYIOLLMIACS HarpesaTenb 5 1
LiapoBble 3aTBOpbI 6. LinnnHapokoHnyeckas kamepa 1, npeactaBnseT coboit nepeyto CTyneHb CyLUUIKK, KOTOopas Yepes
BCTaBKY LWMIMHAPNYECKOro Npoduis 1 YCTPONCTBO NEPEKPLITUS 7 COEAMHEHA C KAMEPOIA BTOPOI CTYMEHM 8, repMETUYHYHO
KPbILLKY 9, YCTPOWUCTBO COEAMHEHUS C BakyyMHOM cuctemon 10.

OHeprocbeperaroLlas KOHBEKTUBHO-BaKyyMHas CyLUMIKa Ans pacTUTENbHOrO Chipbsi pabotaeT cneaytowmm 06-
pasoM: BO3AyX NOAAETCS B LMMMHAPOKOHUYECKYIO kamepy 1, rae NoJorpeBaeTcs aNeKTpUYecKUM TeNoakkyMyIupyoLLum
HarpeBaTtenem 5. PacTutenbHblii MaTepuan B BUAE COMOMKYW, NOAAETCS Yepes LWTyLep nuTaTtens 2, 3axBaTbiBaeTcs no-
TOKOM TENMOHOCUTENS U NONaAaeT BO BHYTPEHHIOK NOMOCTb CYLUMAKW, Fae 0bpasyeT B3BeLEHHbIN 3aKpyYeHHbI CMON, B
9TOT MOMEHT BPEMEHM oSN BO3AYX YHOCUT BNary M NPOXOAWUT Yepe3 ANEKTPUYECKMI CaMOperynmpyoLWmMACs HarpeBsa-
T€Nb, B KOTOPOM OTAAET YacTb TEMNOTbl. PacTUTenbHbIN MaTepuan TepsieT NOBEPXHOCTHYO BMary, U CkannuBaeTcs B
HWXHEN YacTyn cywnnku (6apabaxe) 3. Bropas kamepa 8 B 3TOT MOMEHT NPOrpeBaeTCs C MOMOLLbIO SMEKTPUYECKOTO Ten-
noakkymynupytowlero Harpesatens. ocne Toro, kak Habepetcs Tpebyembint 06beM, OTKpPbIBAETCA repMEeTUYHbIN 3a-
TBOP 7, NPV 3TOM 3aKPbIBAKOTCS LUAPOBble 3aTBOPbI 6 M PacTUTENbHbIA MaTepuan nepeckbinaeTcs BO BTOPYIO CTyNeHb
kamepbl 8, rae Ha4MHaeTCs BTOpas CTaamus CyLUKW, a UIMEHHO NPOLyBKa 1 BakyyMMpOBaHUE Yepes YCTPOCTBO COeANHE-
HWS C BaKyyMHO cuctemon 10, BbICyLUEHHBIN MPOAYKT CCbINatoT Yepes KPLILKY 9 1 OTNpaBnstoT Ha AanbHenwyto obpa-
BoTky.
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Puc. 1. CywunbHas ycTaHOBKa C 3NeKTpoHarpeBaTensmu:
1 — UMNMHOPOKOHMYECKas kamepa (PEXWUM KOHBEKTUBHOM CYLLIKM); 2 — LUTYLIep repMeTUYHoro nutaHus, 3 — 6apabaH; 4 — BO3AyxoBoabl;
5 — anekTpuyeckuil cCamoperynmpyroLmuiics HarpesaTenb; 6 — WapoBble 3aTBOPbI; 7 — YCTPOMCTBO NEPEKPLITHS;
8 — kamepa BTOpOW CTYNeHN (pexum BakyyMHOWN CyLukm); 9 — kpbliluka; 10 — BakyymMHas cuctema.

Ha pucyHke 2 npuBeaeHa CTPYKTYpHas CxeMa aBTOMaTU3MPOBaHHOTO YNpaBneHus CUCTEMON NeKTpoHarpesa ¢
apeKkToM camoperynmpoBaHns TemnepaTypbl Ans CyLINNBLHON yCTaHOBKW. [Ins BXOAHOMO BO3AENCTBUS (X) MCMONb3YeTes
HanpsXeHne NUTaHUs HarpeeaTens, KOTOPOE U3MEHSETCS N0 anropuTMy - (POPMUPYEMOMY HEMPOHHOW CEThIO.

K

X ;% P oy

Puc. 2. CprKTypHaFI CXema aBTOMaTN4eCKOoro perynmuposaHna npouecca CyLUKn
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CTpyKTypHas cxema aBTOMATU4YECKOTO PErynnpoBaHms (KOMOMHMPOBaHHAs) NpoLecca CyLKW NNOL00BOLLHON
npoaykuuu: K - yeunutens ¢ koachduumeHTom yeunenns K; BoamyLyatowee Bosgenctaue f; P — perynstop; x — BXxogHoe
BO34ENCTBNE (HAaNPSKEHME NUTaHUS HarpeBaTens, KOTOPOE M3MEHSIETCS MO anropuTMy (POPMMPYEMOMY HENPOHHOM ce-
Tbl0); € — CUrHan paccornacoBanus (owmbka ynpasnenus); u — ynpaensiowiee Bosaenctane; OY — 06bekT ynpasneHus
(cywwunbHas ycTaHoBka); T — BbIXOAHOM curHan.

MpUHUMN YHKUMOHUPOBAHUS CXEMbI @BTOMATUYECKOTO PErynupoBaHns (pUC. 2) OCHOBAH Ha KOHTPOMe Temne-
paTypHOro pexuma B CyLUMIbHOM Kamepe C YNpaBstoLwMM BO3AENCTBMEM Ha OCHOBE CUrHana OT perynsatopa ¢ yyetom
YCUINEHHOro CUrHana oT BO3MYLLaLLero BO3aencTauns. MpenMyLLecTBOM Takon CXEMbl YNpaBneHns SIBNSETCS BO3MOX-
HOCTb 3aJaH1e MOLLHOCTM TENMOBOro NOTOKa, KOTOPbIA He OyAeT neperpesath BbICYLUMBAEMbIN MaTepuar, Tak BepXHUiA
[ManasoH Temneparyp orpaHnyeH — TemnepaTypor camoperynmpoBaHus. CTpyKTypHas cxema aBTOMaTU4eckoro perynu-
POBaHMA NPOLECCa CYLLKM AOMmKHa AopabaTbiBaTbCs NOA KOHKPETHbIA TUM CUCTEMbI CYLLUKM C Y4ETOM pasMeELLEHNs 13me-
puTenbHbIX NpeobpasoBaTenen TemnepaTypsl, a Takke 0cobeHHOCTel TennoobMeHa, CBA3aHHbIX C KOHCTPYKLMEN Cy-
LUKITBHOM YCTAHOBKM.

Pesynbmamsi uccnedoeaHull. VccnenoBaHue TeMnepaTypHOro Mons Ans HarpeeaTens npu U3MEeHeHUN
YPOBHS NUTatoLLero Hanpspkerms (o1 12 ao 18 B ¢ warom 2 B) npeactaBneHo Ha pucyHke 3.

B r
Puc. 3. TennosuanoHHblE CHUMKM HarpeBaTenst Py CMEHe NUTAOLLETO HaNPSKeHWs

A3 aHanu3a TennoBU3NOHHbIX CHUMKOB CReayeT, Y4To TemnepaTypHoe none — hopMMpyemMoe Ha MoBEpPXHOCTM
HarpeBaTenen SBISeTCH NPaKTUYECKN PABHOMEPHBIM C HE3HAUUTENbHBIMU TEMMNEPaTYPHLIMI UCKAXEHNAMM (B BULE TO-
YeK UK KpaeBbIX 3(MEKTOB) 4NN Pa3HbIX 3HAYEHWUN NUTAIOLLEro HanNpshkeHus B AuanasoHe ot 12 go 18 B. Makcumans-
Hble 3Ha4eHns Temnepartyp Ans TENMOBU3NOHHBIX CHUMKOB NMOBEPXHOCTM HarpeBaTens - npueefeHs! B Tabnuue 1.

B tabnuue 1 nokasaHbl pexvMbl CaMOPErynupoBaHns TemMnepaTypbl B 3aBUCUMOCTM OT MUTAKOLLErO HAMPSHKEHUS.

Tabnuua 1
Pexum paboTbl anekTpoHarpesatens ¢ 3pdekTomM caMoperynmpoBaHus TeMmnepartypbl
Ne Hanpsxexve, B Temnepatypa camoperynuposanus, °C Bpems camoperynupoanus, ¢
1 12 65,5 220
2 14 70,7 205
3 16 73,4 192
4 18 749 170

MoBbILIEHNE NUTAIOLLErO HAMPSKEHWS HarpeBaTeneil NPUBOANUT K CHUKEHWIO BPEMEHU CaMOPErynMpoBaHus
NOBbILIEHWIO TemnepaTypbl (Tabnuua 1), 4To MOXET ObiTb MCMONL30BAHO NpU BbIOOPE NapaMeTpPOB HACTPONKK aBTOMA-
TUYECKON CUCTEMbI PErynMpoBaHUs CyLLIKW (BXOBHOTO BO3AENCTBUSA (X)), @ Takke 0by4eHun HeNpoHHOW ceTu, koTopas

25



TexHonozuu, cpedcmea MexaHusauuu u 3Hepeemu4yeckoe oﬁopydoeaHue 8 Ce/lbCKOM xo3slicmee

Technology, means of mechanization and power equipment in agriculture

yunTbIBAET 0COOEHHOCTY PEXMMOB PaboThbl HarpeBaTenen. iameHeHne nuTatoLero HanpsxeHns Ha 6 B npuBoauT K pocty
TemnepaTtypbl HarpeeaTens Ha 9,4 °C 1 CHMXEHMIO BPEMEHU CaMOPerynmupoBaHus Ha 50 ¢. 3T0 MOXET BbITb UCNONb30-
BaHO N5 peanu3aLy CyLLKM C HECKOMbKAMM NepUogamm unm CTaausmu, KOraa BNarocogepkaHue 1 CTpyKTypHO-Mopgo-
Nor1yecKne CBOCTBA PACTUTENBHOTO ChiPbSi MEHSKTCS B NPOLECCe CyWKM W Heobxoammo nogbupatb 3 heKTVBHbIN
AVHAMUYECKMIA PEXIUM CYLLKM C YNPaBIsSiEMbIMIA LYKIamMm (M0 BPEMEHM 1 TeMnepaTypHOMY BO3L4ENCTBUIO).

3aknroyeHue. NpoBefeHHbIe UCCNeLOBaHMS NOKasany BOSMOXHOCTb NOMyYeHUs HarpesaTtenen ¢ agekTom
camoperynupoBaHns TemnepaTypbl, KOTOpble MOryT 0bragath ynpasnseMbiMi AUHAMUYECKUMI NapamMeTpaMn Harpesa,
CBSI3aHHbIMM C U3MEHEHWEM MOLLHOCTM U AMHAMUKM pOCTa TEMNEPATYPbl, a Takke PasnuyHbIM 3HAYEHWEM YCTAHOBMB-
LLercs TemnepaTypbl Ha NOBEPXHOCTH, YTO NO3BONSET aganTupoBath TexHonoruio UK Harpesa B BakyyMHbIX CyLUUIbHBIX
YCTaHOBKaX Ans CyLUKW PaCTUTENbHOTO Cbipbsi C YYETOM PasfinyHbIX BAAOB NIOA00BOLLHOM MPOAYKLMK.

A3 OCHOBHbIX BbIBOZOB MOXHO BbIAENUTb CrieaytoLme:

1. MNpepacTaBneHas cxema aBTOMATUYECKOTO PEryMpOBaHNS NpU KOTOPO ANst BXOAHOMO BO3LAENCTBUS UCMOMb-
3YeTCA HaNPSKEHWe NUTaHUS HarpeBaTens, KOTOPOE M3MEHAETCA MO anropuTMy hOpMUPYEMOMY HEMPOHHOM ceTbio. Ca-
MOpErynnpoBaH1e TemnepaTypbl NO3BONSET HE NeperpeBaTb PaCTUTENBHOE Cbipbe, TaK Kak CYLIECTBYET OrpaHUYeHre
Mo BEPXHEMY NOPOry Temneparypbl.

2. AHanu3 TennoBM3MOHHbIX CHUMKOB NOKa3bIBaET, YTO TeMNepaTypHoe norne — hOpMUPYEMOE Ha MOBEPXHOCTM
HarpeBaTenen SBnseTCs NPaKTUYECKN PaBHOMEPHBIM C HE3HAUUTENbHBIMI TEMMEePaTYPHbIMU UCKaXEHUSMH (B BULE TO-
yek 1nm KpaesbIx 3¢hPEKTOB) ANS pasHbIX 3HAYEHUI NUTALOLLErO HaNPshKeHNs B AnanasoHe ot 12 fo 18 B.
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Pestome. Lesib uccnedogaHnus — nogbileHUe Kadecmea mexHom02u4ecko2o npouyecca sipycHol obpabomku noyebl. [ns anybokol
06pabomku no4ebl 80 MHO2UX CMpaHax Uchosib3yiom npocmble U HadexHble 0pyousi ¢ pamoli Ha ONOPHbIX KONlecax U HECKOMbKUMU
PbIXIUMenbHbIMU Op2aHamu. TunuYHbIM S8115emcs pbIXnumernb ¢ NPAMOU Unlu KpugonuHelHol cmolikol u donomom. o aepomex-
Hu4Yeckum mpebogaHusamM, 8epxHuli coli noyebl cpesarom u yknadbigarom Ha OHO 60p0o3dkl, 3amem c8epxy nomeujarom HUXHUL crod.
B Camapckom aepapHom yHusepcumeme paspabomanu memod 06pabomku nougbl ¢ 00HOBPEMEHHBIM PbIXTEHUEM HUXKHEU Yacmu
U nodnaxomHoeo ¢10e8 ¢ nocraedyruum 06opomom HuxXHe20 crios. [ns peanusayuu 3mozo memoda co3danu KOMOUHUPOB8aHHb I
nye, cocmoswull u3 pamb! U paboyux opeaHo8 8EPXHEE0 U HUXHEE20 Apycos. Cekyusi KOMBUHUPOB8aHHO20 Nily2a 8KIIYaem fnemeu-
HbIl NAYXHbIL Kopnyc 8epxHeeo u beanemewHbili Kopnyc HUxHe20 sipycos. Kayecmso obpabomku oyeHusanu no nofnHome u afy-
6uHe 3a0eniKu CeMsiH COPHOU pacmumesnbHOCMU U Ka4ecmay KpoweHuUs no4skl. AHanus npogsodusnu no crosm. [pobel 6panu ¢ de-
esimuKpamHol noemopHocmbHo. MiccnedosaHus npogodusu Ha nonsix [1080mKCK020 Hay4YHO-Uccedo8amenbCKo20 UHCMuUmyma ce-
nekyuu u cemeHosodcmea. Benauwiky nposodunu mpakmopamu T-150K u XT3-16131. MicnbimaHrusi nposodusiu Ha yyacmkax ¢ yesom
HaknoHa He bonee 2°. lNo4yga Ha yyacmke bbina 00HOPOOHOU. Benauika cepuliHbiM nemelHbiv nityeom [THS-4-42 npusena k 2peb-
Hucmocmu GHegHOU NOBEPXHOCMU NOY8bI, NpesbiaroLeli donycmumble 3Ha4eHUs aepomexHuyeckux mpebosaHull Ha 0,03 mempa.
KombuHuposaHHb It niiye ynydwun cumyayuro: epebHucmocms cocmaguna 0,052 mempa, Ymo coomeemcmeyem mpebosaHusm.
KombuHupogaHHb I niy2 no3goasem nosbicumb Ka4ecmeo 06pabomku NoYebl: yiy4wums KPOWEHUE NoYebl, yMeHbW UMb 2pebHu-
cmocmb U ygenuyums 2iybuHy 3adeniku pacmumenbHbix ocmamkog. C ygenuyeHuem amybuHbl 06pabomku Ka4ecmeo KpouleHuUs
CHUXaemcs, HO flyqwiue pe3ybmambi 0ocmuzaiomes Ha bonee 8bIcokux paboyux ckopocmsix. CpedHss ebicoma epebHell nocrne
obpabomku KoMbUHUposaHHbIM niyeom cocmaensem 0,052 Mmempa, a konuyecmeo 3adenaHHbIx ocmamkos — 97,7-98,8%. [nybuHa
ux 3adenku npeebiwaem 0,18 Mempa, a cmeneHb KPOWEHUs COOMeemcmayem azpomexHU4eckumM mpebosaHusM.

KntoueBble cnosa: noysa, rpebHUCTOCTb, Nyr, CEMeHa COPHON PacTUTENbHOCTH, 3afenka, KpoLeHue, spycHas obpaboTka
IOnsa uutnposanus: Epsamaes M. ., CasoHos [1. C., AptamoHos E. U., Epzamaes H. M. OnpeeneHune ka4ecTBeHHbIX NokaaTenen

TEXHOMOTMYECKOTO npoLiecca spycHoii 0bpaboTku nouss // 3BecTns Camapckoil rocyapCTBEHHOM CENbCKOXO3ANCTBEHHON akaae-
mun. 2025. T. 10, Ne 1. C. 28-33. DOI: 10.55170/1997-3225-2025-10-1-28-33

Original article
DETERMINATION OF QUALITATIVE INDICATORS OF THE TECHNOLOGICAL PROCESS OF LONGLINE TILLAGE
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Abstract. The purpose of the study is to improve the quality of the technological process of longline tillage. For deep tillage in many
countries, simple and reliable tools with a frame on support wheels and several ripping organs are used. A ripper with a straight or
curved rack and a chisel is typical. According to agrotechnical requirements, the top layer of soil is cut off and laid at the bottom of the
furrow, then the bottom layer is placed on top. Samara Agrarian University has developed a method of tillage with simultaneous
loosening of the lower part and the under-arable layers, followed by a turnover of the lower layer. To implement this method, a combined
plow was created, consisting of a frame and working bodies of the upper and lower tiers. The section of the combined plow includes a
ploughshare body of the upper and a ploughshareless body of the lower tiers. The quality of treatment was assessed by the complete-
ness and depth of embedding of weed seeds and the quality of soil crumbling. The analysis was carried out by layers. The samples
were taken with a nine-fold repetition. The research was carried out in the fields of the Volga Scientific Research Institute of Breeding
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and Seed Production. Plowing was carried out by tractors T-150K and HTZ-16131. The tests were carried out in areas with an inclina-
tion angle of no more than 2 °. The soil on the site was homogeneous. Plowing with a serial ploughshare of the STUMP-4-42 led to a
ridge on the daytime soil surface exceeding the permissible values of agrotechnical requirements by 0.03 meters. The combined plow
improved the situation: the ridge was 0.052 meters, which meets the requirements. The combined plow makes it possible to improve
the quality of tillage: improve soil crumbling, reduce rippling and increase the depth of embedding of plant residues. As the processing
depth increases, the quality of the crumbling decreases, but better results are achieved at higher operating speeds. The average height
of the ridges after processing with a combined plow is 0.052 meters, and the amount of embedded residues is 97.7-98.8%. The depth
of their embedding exceeds 0.18 meters, and the degree of crumbling meets agrotechnical requirements.

Keywords: soil, combing, plough, weed seeds, grouting, crumbling, tiering

For citation: Erzamaev, M. P., Sazonov, D. S., Artamonov, E. |. & Erzamaev, N. M. (2025). Determination of qualitative indicators of
the technological process of longline tillage. Izvestiia Samarskoi gosudarstvennoi selskokhoziaistvennoi akademii (Bulletin Samara
State Agricultural Academy), 10, 1, 28-33 (in Russ.). DOI: 10.55170/1997-3225-2025-10-1-28-33

Bo mMHorux ctpaHax 4ns rnybokor 06paboTki NOYBbI UCMOMB3YIOTCS OPYAWNS, KOTOPbIE OTNMYAKOTCS NPOCTOTOM
KOHCTPYKLMM 1 HAOEXHOCTLIO B akcnnyatauui. OHU BKAKOYAOT paMy Ha OMOPHbIX KOfecax, Ha KOTOPOM YCTaHOBMEHO
HECKOIbKO pabounx opraHoB Ans pbixnenus [1, 2].

Hanbonee TunnyHbIM sBnsieTcs paboumii opraH rnyboKoro puiXnuTensi, COCTOSALEro 13 NPSMOiA UMK KPUBOMK-
HEMHOW CTOMKM, Ha KOTOPOW 3aKpenneHo Nnockoe Unn urypHoe 4onoTo. [ins yBennyeHus 30Hb! PbIXIEHUS Ha CTOMKaX
[ONONHUTENBHO KPensT ywuputenu [1, 2, 3].

B HacTosime BpeMsl CeNbCKOX03ANCTBEHHAS MPOMBILLNEHHOCT CEPUIAHO BhIMYCKAET YM3ENbHbIE NAYMA C Nps-
MOW M HAKIOHHOW CTOVKOM, NNyri 0BLLEro Ha3HaueHs, Nyru ¢ NoYBOYrnyduTensmMu, a Takke ApyCHbIe OTBamNbHbIE NITyrk
[1, 3, 4]

o arpoTexHu4eckm TpeboBaHMAM 4OCTATOUHO Cpe3aTh v 3agenathb Ha AHO 60POo3abl BEPXHMI CIOW, TOMNLLMHOM
0,1 M, a MOBEPX HEro YNOXWUTb HUXHMIA Cron nouBbl [5, 6]. Mpu aTom gaxe 6e3 obopoTa BEPXHETO W HUXKHETO NIacToB
obecneunBaeTcs 3afenka NOXHUBHbLIX OCTATKOB, CEMSIH COPHOM PacTUTENbHOCTU, OPraHUYECKNX 1 MUHEpanbHbIX Ya06-
peHuin. PekomeHayeTcs OTHOLEHWe ToNWWH 06pabaTtbiBaeMblX NAcTOB KOPMyCaMm BEPXHETO W HUXKHETO SPYCOB paBHOE
1, TaK KaK 3T0 yCroBme CnocobCTBYET NOMYYEHMIO HaWUMYLIEro KPOLLEHUS NOYBbI NpK ApYCHoi Benawke [7, 8, 9, 12-14].

Lenb uccnedoegaHull — NOBbILIEHME KAYECTBA TEXHONOMMYECKOTO NpoLiecca sipyCHoit 06paboTku NOYBSI.

3adayva uccnedogaHull — OLEHNTb KA4YECTBO KPOLLEHUS NOYBbI W 33[ENKN CEMSIH COPHOI PaCcTUTENBHOCTM MO
rny6uHe npu ee 0bpaboTke APYCHLIMW NNYyramu.

Mamepuanbi u Memo0bi uccnedogaHutl. B Camapckom rocyfapCTBEHHOM arpapHOM yHUBEpCUTETe pa3pabo-
TaH mMeTog 06paboTkn NOYBbI, MPY KOTOPOM MPOUCXOAUT OQHOBPEMEHHOE PhIXIIEHUE HUXKHEN YaCTy NOYBbI U NOANAXoT-
HOTO CMosl C NOCNEAyoLLMM 060POTOM HIBKHERO Criost. 3TOT METOA NO3BOMSET YNyYLWUTb CTPYKTYPY NOYBbI U YCTPAHUTDL
obpa3oBaHne yNIOTHEHHOO CNOS NOYBbI, KOTOPbI 0BBIYHO BO3HMKAET NpM TPaAULIMOHHOM BenaLuke [4].

TexHomnornyeckui NpoLecc NpeanoXeHHOro MeToaa spycHoin 06paboTky NOYBbI C Pa3pbIXSIEHMEM NOANAXOTHOMO
rOpM30HTa OCyLLECTBNSETCA pa3paboTaHHbIM KOMBUHMPOBaHHbLIM Nyrom [10], cocToAWwMM 13 pambl 1 pabounx OpraHoB
BEPXHET0 W HWKHEro spycoB. BepxHui apyc BknoYaeT B ¢ebs NyxXHbIA KOPMYC ¢ NEMELLHO-0TBArNbHON YacTbto, a pabo-
YW OpraH HUXHEro sipyca npeacTasnseT cobom kopnyc GesneMeLLHoro Tuna ¢ 0TeanoM 1 onotom [9].

[ns npoBegeHus 1ccneaoBaHUin KOMBUHUPOBAHHbIA NNYr 1 cepuiHblid nnyr MHA-4-42 arperatupoBanuch C
Tpaktopamu T-150K n XT3-16131 (puc. 1).

Puc. 1. KoMGUHMPOBAHHBIN NIyr Ha NONEBbIX NCCHEA0BAHMSIX:
a — obLLmit BuA KOMOMHUPOBAHHOTO NAyra; 6 — KOMOUHMPOBaHHLIN Nyr B paboTe
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VccnenoBaHns BbINOMHANMCL Ha OMbITHBIX y4YacTkax Mons, rae yron HaknoHa yyactka B NioboM HanpaeneHnm
Obin He 6onee 2°. o NOYBEHHLIM YCMOBMAM y4acTOK Oblfl OAHOPOAHBIM, TO €CTb MOYBA B PA3fMYHbIX MECTax MMena
OLMHAKOBbIE XapaKTePUCTUKM. [1MOTHOCTb, BNAXHOCTb, MakpoarperaTHbIi COCTaB He oTnnyanuce bonee yem Ha £5 %.

KayecTBO 3amenkv pacTUTenbHbIX 1 NOXHWUBHbBIX OCTATKOB MpU peanuaaLm TEXHONOrMYeCKoro npouecca npes-
naraemoit sipycHoi 06paboTku OLEeHMBANOCh N0 NOSTHOTE W rMybuHe 3aA4enku PacTUTENbHBIX U CTEPHEBbLIX OCTATKOB W
CEMSH COPHSIKOB, HAXOASALUMXCA W3HAYanbHO Ha noBepxHocTH nons. OueHKa KavyecTBa 3adenki CEMSH COPHON pacTy-
TENbHOCTM BbIMONHANach nocne 06paboTkm NoYBbl KOMOUHUPOBAHHBIM ¥ CEPUAHBIM MyramMui Ha CKOPOCTAX ABUXKEHWS
naxoTHoro arperata 1,9; 2,0 n 2,5 m/c [9].

lMocne npoBeaeHus sipycHoi 06paboTk NOYBbI Ha 3a4aHHY0 rMyOUHY, NPOU3BOAMIICS NONEPeYHbIil cpes obpa-
BOTaHHOrO MaxoTHOro ropu3oHTa (puc. 2). ameperne rnybuHbl 3a4enkn NOXHWUBHBIX OCTATKOB OCYLLECTBASANOCH MO X
MOMOXEHWIO OTHOCUTENBHO FOPU3OHTANBHON NPOUMPYIOLLEN PEKU B NATUKPATHOM NOBTOPHOCTY ANS KaX0ro CKOpOCT-
HOrO pexuma u rnybuHbI 06paboTky.

MeToauka OLeHKN CTEMNEHN 3aCOPEHHOCTY NOYBbLI COPHSKAMM COCTOWT 13 TPEX 3TanoB: 0T6op Npob nouysel, yaa-
NeHVe MNUCTON pakLmK C NMOMOLLBK BOAbI, NPOXOAsLLEi Yepes cuto ¢ oteepcTusiMu 0,25 MM, 1 BblgeneHne cemsH
copHsikos [9, 11].

Ot6op npob ans aHanuaa BnusiHus cnocoba 06paboTku Ha kavecTBO 06paboTkM nposoamncs no cnosm 0-0,1,
0,1-0,2, 0,2-0,3, 0,3-0,4, 0,3-0,5 m ¢ geBATUKPATHLIM NOBTOPEHMEM, MOMNEPEK Npoxoda noyBoobpabaTbiBatoLero arpe-
rata.

Puc. 2. Onpepenexue rnybuHbl 3a8enki NOXHUBHBIX OCTATKOB

Ot6op npob nposoguncs B 6-10 paBHOMEPHO pacnpefeneHHbIX ToYKax Ha nosne. B kaxzaoin Touke Byp norpyxanu
B NMOYBY BEPTUKAIBLHO O HYXHOW riy6uHbI, 3aTeM NOBOPOTOM MO YaCOBOM CTPesike oTAensnu obpasel, 1 n3snekany ero
13 nousbl. OTbMpanuce 0bpasyybl NouBbI Mo criosM, HaunHas ¢ 0-0,1 meTpa u ganee ¢ warom 0,1 meTtpa. OBpasLysl nome-
L|anuch B NakeTbl UK KOPOOKK C 3TUKETKAaMM M OTNPaBNANMCL B TabopaTtoputo Anst aHanusa, rae ux A0BOAWIM [0 BO3-
AYLWHO-CYXOro COCTOSIHUS U XpaHUIK A0 Havana aHanmsa.

OT6op 06pas3LoB NouBLI NPOBOAMICS N0 METOAY ManbIx Npob, koTopkin paspabotan b. A. [locnexos. 3T0T Me-
TOQ NpeanonaraeT yMeHblueHne obbema noysbl, 0T6MpaeMoro B kaxaom obpasue, YTO CHUXaeT Tpyao3aTpaTHoCTb. B
pesynbTaTe yBenM4eHus Yucna otornpaembix 00pa3LoB NOBLILIAETCS PENPE3EHTAaTUBHOCTL BbIBOPKM, @ Takke yMeHbLLa-
€TC Bapuaums Manbix npob no cpaBHEHUO € BOMbLIMMA.

B pamkax o6crnenoBaHns onpeaeneHHoro yyacTka unv LensHKy NoneBoro SKkCnepyuMeHTa, Mbl npoBenu cbop He
meHee 10-20 otgenbHbIX npob, kaxgas u3 kotopsix Becut okono 0,3-0,5 kunorpamma. COop ocyLecTBAsNCs 0TAENEHO
no kaxgomy cnoto (0-0,1, 0,1-0,2, 0,2-0,3, 0,3-0,4, 0,4-0,5 meTpa). Bce aTv 06pasyybl Obinn 06beanHeHb!, 1 U3 HIX Bbin
MOArOTOBIEH OAWH CMeLLaHHbIN 0bpasel, Bec koToporo coctasnseT 250-300 rpammos. MNepen aTum 0bpasLybl 6binu Bbi-
CyLUEHbI 4O BO3AYLLUHO-CYX0ro COCTOSIHMS. 3aTem 13 3TOro CMeLuaHHoro obpastia Obiiu oTobpaHbl ABa cpegHux 0bpasua,
Kaxzpln 13 koTopbix Becut 100 rpammoB, 1 C HUMK NPOBOAUIUCH AanbHenwne uccnenoBanHus [9).

YnaneHue unucton dpakum 13 obpasya noysel nposoaunm no metogy W.H.WWesenesa. [ins atoro obpasew
nomeLlani Ha cuTo ¢ KBagpaTHbIMM syenkami pasmepom 0,25 cm 1 npombiBany ero B 6ake, 3anonHEHHOM BOAOW Ha Tpu
yeTBepPTU. PacTupanu KOMOYKM NOYBbI, He HaLaBnMBas Ha obpasel, NepUoaNYECKM U3BIEKANW CUTO U3 BOAbI NS YCKO-
PeHus npoLecca yaaneHus UnncTbIx YacTul. 3atem obpasel TLiaTenbHo NPOMbIBACS B ApYroi EMKOCTU v MOA CTPYEN
BOAbI 40 TEX MOP, NOKa BOAA HE CTAHOBWMACh MOMHOCTLH Npo3payHom [9].
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BblaeneHHble 13 06pa3sla cemeHa nomeLLanich Ha pa3bopHyto Aocky (puc. 3), pasaensnum ux no B1aam 1 nog-
CYMTLIBAMNM KOMMYECTBO.

Puc. 3. PasbopHas gocka ¢ ceMeHaMm COPHbIX pacTeHWI Nocne yaaneHus UNucToi YacTu

Pesynsmamsi uccnedoeaHull. Mocne SpyCHOI BCMALLKY CEPUIHO BbiNyckaeMbIM nemeluHbIM niyrom MHA-4-42
Ha rnybuHy 0,35 m (puc. 4, a), rpeBHUCTOCTb AHEBHON NOBEPXHOCTW MOYBbLI B cpeaHeM coctasuna 0,08 M, uto cyuye-
CTBEHHO MPEBbICMIO AONYCTUMbIE 3HAYEHNS MO arpoTexHUYeckum Tpebosanmam (He Gonee 0,05 m) Ha 0,03 m. BeicoTa
NPOAONEHBIX HEPOBHOCTEN Ha AHe 0b6paboTaHHOro ¢nosi nouBbl coctasuna +0,03 M, YTO HE3HAYUTENBHO NpeBbillaeT
arpoTexHnyeckue TpebosaHus [9).

Mocne obpabotkm nouBbl Ha rnybuHy 0,4 meTpa C WUCMONb30BaHWEM KOMWHUPOBAHHOMO SIPYCHOrO Myra
(puc. 4, 6), cpeaHss rpebHMcTocTb NoyBkl coctaBuna 0,052 meTpa. ITOT nokasaTenb COOTBETCTBYET arpOTEXHUYECKUM
craHgaptam. Mpodmnb HEPOBHOCTEN JHA NOANaxoTHOr0 06paboTaHHOrO Cnos NoYBbl NOCne npoxoga 6esnemeLuHbIX
PbIXIUTENBHBIX KOPMYCOB HIBKHErO Apyca, obpasosaH B Buge 60po3pok rnybuHon go 0,05 M, 4To He 3HAYUTEnbHO
MPeBbILAET aHaroryHble AOMyCTUMbIE MOKA3aTenu MO arpoTEXHUYECKUM TpebGoBaHMAM NS NEMELUHO-0TBarbHbIX
paboumx opraHos [9].
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Puc. 4. MNpodmnm gHeBHOR NOBEPXHOCTM W JHa 0OpaboTaHHOrO ropM3oHTa MOCHe:;
a) sipycHoit Benatuku nnyrom MHA; 6) spycHoii Bcnaluku KOMGUHUPOBAHHBIM MITyToM
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Tabnmua 1
PacnpegeneHue ceMsiH COPHOW pacTUTENBHOCTYW MO ry6uHe ropusoHTa nouBbl, %
['OPW3OHT NOYBbI, M
POH 0,1 0,2 0,3 0,4 0,5
[o obpaboTku 69,7 18,1 9,8 24 0
NHA-4-42 3.9 18,6 54,9 22,6 0
Kom6.nnyr 34 10,3 45,6 38,7 2

O6paboTka nouBbl cepuitHbiM nnyrom MHA-4-42 nossonsiet 3agenath 77,5% CeMsiH COPHON pacTUTENBHOCTYW Ha
rny6ury 6onee 0,2 M., a NpUMEHeHWe NpeanaraeMoro KOMGUHUPOBAHHOTO MITyra NO3BONSET NOBLICUTL KAYECTBO 3a4€MKM
CEMSIH COPHOW pacTuTenbHOCTH 4o 86,3 %.

Tabnuua 2
KayecTBO KpOLLEHUs MOYBbI MAXOTHOMO rOpPU3oHTa OT rMybuHbI ee 06paboTkn KOMOMHMPOBAHHBLIM MITyroM, %

CKOpOCT, MiC I'nybuna 0bpaboTku, cm
’ 30 35 40 45
15 80,4 75,1 75 75,8
2 81,9 775 75,5 75,3
2,5 82,5 80,4 77,3 76

Mpu obpabotke nouBbl Ha rmybuHe 0,3 meTpa u pabounx ckopocTsax 1,5, 2,0 u 2,5 m/c, cTeneHb KpoLleHus
coctasuna 80.4%, 81.9% u 82.5% cootBetcTBeHHO. [pu yBenuueHun rnybuHbl obpabotkn po 0,35 metpa, aTu
nokasaTtenu cHusunucb 4o 75,1%, 77,5% wn 80,4% cooTBeTcTBEHHO. Ha rnybuHe 0,4 MeTpa kayecTBO KpPOLLEHWS
cHuaunocb Ao 75% npu Bcex Tpex paboumx ckopoctsx, a Ha rmybude 0,45 metpa — po 75,8%, 75,3% un 76%
COOTBETCTBEHHO. Takum 06pa3om, ¢ yBennyeHneM rmybuHbl Ka4ecTBO KPOLUEHWS MOYBbI HE3HAYUTENbHO CHUXAETCS,
OfHaKO NyyLlme pe3ynbTaThl JOCTUrAtOTCA NPU UCMOMb3oBaHNM Bonee BbICOKKX paboumx ckopocTei [9].

3akntoyeHue. MpyMeHeHVe NpeanaraeMoro KOMGMHUPOBAHHOTO NTyra NO3BOMSET NOBLICUTH KAYECTBO 3aLeNKu
CEMSIH COPHO PacTUTENLHOCTM B CPABHEHUN C APYCHO 06paboTKoN BbINONMHAEMON CepuitHbiM nnyrom MHA-4-42. Pas-
paboTaHHbIN KOMOMHUPOBAHHBIA Nyr Npu paboyeit ckopocTh 1,5-2,5 meTpa B cekyHay obecneumBaet bonee BhICOKoe
kayecTBO 00paboTkM NouBbI, YeM cepuitHbii nnyr NMHA-4-42, cpeHss BbicoTa rpebHein Ha 06paboTaHHO NOBEPXHOCTM
coctaenset 0,052 meTpa, CTeneHb KPOLLEHMs NOYBLI NPy 3TOM cocTaBnseT 75,3-82,5%, UTo COOTBETCTBYET arpoTexH-
yeckum TpeboBaHusIM.
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Pestome. Llenb uccnedosaHuli — nogbiwieHue 3¢hhekmugHOCMU LCNO0Ib308aHUS MPaKMOPO8 C WapHUPHO-COYNEHEHHOU pamol Ha
60poHO8aHUU 3a CYEM pe2ynuposaHUsi Hagpy3Ku 8HYmMpU MalUHHO-MpakmopHoz2o aepezama (MTA). B cmambe onuckigaemcs
aKcnepumeHmarsnbHas nposepka pabomocnocobHocmu npednoxeHHo2o ycmpolicmea «Koppekmop-pacnpedenumens CUenHoz2o
gecay 8 x03slicmeax, 3aHUMalOWUXCs 8030e/bIsaHUEM CE/TbCKOXO03SCmBeHHbIX Kybmyp. Ha ce200HswHUL OeHb 00HOU U3 akmy-
anbHbIx 3aday, cmoauux neped cenbxo3mogaponpousgodumenamu Amypckol obnacmu, sienaemcs 8biI0epXugaHUe azpomexHo-
J102U4ECKUX CPOKO8 npogedeHust NocesHbIx pabom. B cessu ¢ amum Heobxodumo y4umbigams NPUPOOHO-KNMMATUYECKNE OCOBEH-
HOCTW 1 eCTEeCTBEHHO-NPON3BOACTBEHHbLIE YCMOBKS pernoHa. dmo obbacHAemcs mem, Ymo nod2omosky noygb! No0 NOCE8HbIE
pabomb1 He06x0dUMO NPo8oALUMb 0OHOBPEMEHHO C NOCEBOM PaHHUX 3€PHOBLIX KYSTbMYp U3-3a HE8O3MOXHOCMU NPOBECMU OaHHYIO
pabomy 8 oceHHul nepuod 8 ¢ss3u ¢ N030HUM OKoHYaHuem ybopku cou. [To3dHue cpoku yb6opKuU cou (C HacmynneHUeM nepabIx
3aMOpPO3K08), NPOMEP3aHUE NOYBEHHO20 20pU30HMA Ha 2/lybuHy bonee 2,5 M, Hanu4due CHEXHO20 NOKPos8a, Peskull nepenad mem-
nepamypHo20 pexuma 8eCHOU, NOBbILIEHHAs 8/TAXHOCMb 8EPXHE20 CII05 NOYS8bI (MasiHUe CHe2a U MeP3/TOMHO20 OCHOBAHUSI, 8bl-
nadeHue ocadkos), omcymcmeue n0d20moBeHHbIX C 0CEHU NOCE8HbIX nowjadell CuibHO 8/IUSIEM Ha CPOKU NPOBEOEHUS 8ECEHHUX
pabom. B cesi3u ¢ ebiie U3NOXEHHbIM 8 X03slicmeax npumeHsiom 6e3omeasbHbili cnocob no020mosKU noyebl NOA NOCES ¢ Uc-
nonb3osaHuem maxésbix AUckosbIx 6OPOH. Hanuyue He ommasisLux y4acmKos nosis CHUXaem kayecmeo nod20mosKuU noyeb| U-
3a He 8bi0epXKUBaHUs 21ybuUHbI 06pabomKu Ha HUX U OKa3bligaem GMIUSIHUE Ha CUENnHble Kadecmea IHepaemuyeckozo cpedcmaa,
ymo mpebyem coomeememsyrwe20 MeXHUYECKO20 PewleHus (ycmaHoska AonoHUmenbHo20 ycmpolicmea), obecneyusarowe2o
KpamkogpemeHHoe nepepacnpedeneHue Haepysku. [lonydeHHbie 8 pesynbmame npogedeHHbIX NPOU3BoOCMBeHHbIX uccredosa-
HUll pe3ynbmambi dokasanu pabomocnocobHocmb npednoxeHHo20 ycmpolicmea, cnocobHo20 nepepacnpedensms Haepysky
8Hympu 60poHOBaNbHO20 azpeeama.

KnioueBbie cnoBa: auckosas GopoHa, Harpyska, BEAYLMA MOCT, TPaKTOp, SHEPreTUYECKOe CPeacTBO, rMybuHa 06paboTku
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rMYeckux napameTpoB «KoppekTopa-pacnpenenutens CLUEnHOro Becay Ha pacnpegeneHue Harpysku 60poHoBanbHoro arperata /
W3BecTs Camapckoi rocynapCTBEHHON CenbeckoxosaincTeHHon akagemun. 2025. T. 10, Ne 1. C. 34-39. DOI: 10.55170/1997-3225-
2025-10-1-34-39
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Abstract. The purpose of the research is to increase the efficiency of using tractors with an articulated frame for harrowing by
regulating the load inside the machine tractor unit (MTA). The article describes an experimental verification of the operability of the
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proposed device "Coupling weight distributor" in farms engaged in crop cultivation. To date, one of the urgent tasks facing agricultural
producers in the Amur region is to meet the agrotechnological deadlines for sowing operations. In this regard, it is necessary to take
into account the climatic features and natural production conditions of the region. This is due to the fact that the preparation of the
soil for sowing must be carried out simultaneously with the sowing of early grain crops due to the inability to carry out this work in
the autumn due to the late end of harvesting soybeans. Late harvesting of soybeans (with the onset of the first frost), freezing of the
soil horizon to a depth of more than 2.5 m, the presence of snow cover, a sharp temperature drop in spring, increased humidity of
the upper soil layer (melting of snow and permafrost, precipitation), the lack of cultivated areas prepared since autumn strongly
affects the timing of spring work. In connection with the above, farms use a non-fallow method of preparing the soil for sowing using
heavy disc harrows. The presence of areas of the field that have not thawed reduces the quality of soil preparation due to the inability
to maintain the depth of processing on them and affects the coupling qualities of the energy source, which requires an appropriate
technical solution (installation of an additional device) that ensures a short-term redistribution of the load. The results obtained as a
result of the conducted production studies proved the operability of the proposed device capable of redistributing the load inside the
harrowing unit.

Keywords: disc harrow, load, driving axle, tractor, power tool, processing depth

For citation: Shchitov, S. V., Krivutsa, Z. F., Voyakin, S. N., Polikutina, E. S. & Leonov, V. V. (2025). Influence of structural and
process parameters of coupling weight corrector-distributor on boron unit load distribution. lzvestia Samarskoi gosudarstvennoi
selskokhoziaistvennoi akademii (Bulletin Samara State Agricultural Academy), 10, 1, 34-39 (in Russ.). DOI: 10.55170/1997-3225-
2025-10-1-34-39

B cenbckoxo3sncTBeHHOM nponaBoacTee AMypckon 06racTi cost SBISIETCS OCHOBHON BO3AEMNbIBAEMON KymbTy-
pon. A0 06BSACHAETCA TeM, YTO B 06nacTi GnaronpusTHble YCNoBus 415 €€ BblpaluyBaHus, a Takke MMEKOTCS Npouns-
BOZACTBEHHbIE MOLLHOCTM Ans € nepepaboTku 1 peanusauuy, B TOM Yncne u 3apybexHoim naptHépam (KHP). Bmecte ¢
TEM, N03[HWE CPOKK eé YOOpKK (C HACTyMMeHeM nepBbIX 3aMOPO3KOB) HE MO3BONSOT OCEHBID MOArOTOBUTL MOYBY MOA
BECEHHWe NoceBHble paboTbl. KpoMe TOro, 3-3a HU3KUX TeMNepaTyp B 3UMHUIA NEpUoL BPEMEHW MOYBEHHbIA FOPU3OHT
npomep3aeT Ha rnybuHy 2,6...2,8 M. Hanuume CHeXHOro NOKpoBa, pesk1e nepenasbl TeMnepaTypbl BECHOM, BbinageHue
0CafiKoB B BWAE LOXASA CO CHErOM W Hannyme MepanoTHOro OCHOBaHWS HaKMaZbIBalT CBOW OTNEYaTKM Ha NpoBeaeHne
paHHeBeCeHHUX nonesbix pabot. OCHOBHbIM TpebOBaHMEM B MOSTyYEHUM BbICOKOrO YpoXas SBNSETCS BblAEPXWUBaHME
arpoTeXHONMOrMYECKIX CPOKOB NPOBEAEHUS BECEHHWX paboT. B CBA3M C 3TM NOArOTOBKY NOYBbI NO4 NOCEBHbIE PaboThI
NPOBOASAT, Kak npasmno, 6e3oTBanbHeIM cnocobom [1, 2, 3]. B To xe Bpems npu NoaroToBke NOYBbLI AaHHBIM COCOBOM
noA NoceBHble paboTbl BO3HUKAET psif TPYAHOCTEN: Hannymue He OTTasBLUMX Y4aCTKOB NOSIS CHUXKAET Ka4eCTBO 06paboTku
MOYBbI M3-3a HapyLLeHs rnybuHbI 06paboTkm, a HanuuKMe y4acTKOB NMOMS C NOBLILLEHHON BAXXHOCTbIO CHIMKAET TAroBO-
CLeMNHbIE CBOWMCTBA KOMECHBIX SHEPreTUYECKUX CPEeaCTB. B CBSA3N € 3TUM BONPOC NOBLILLEHNS 3¢EKTUBHOCTH MCMONB30-
BaHWS TPAKTOPOB C LIAPHUPHO-COUIIEHEHHOM Ha HOPOHOBAHMM B 3TWX YCMOBUSAX BO3MOXHO 33 CYET NOBbILLIEHMS €ro Ts-
rOBO-CLIENHbIX CBOMCTB NyTEM NepepacnpeaeneHns Harpyku Mexay pabounmm opraHamv 60pOHbI U ABWXMTENSMI 3HEp-
reTN4eckoro cpeacTea. Pelwntb 0603HaueHHbIE Bbillie NPo6neMbl BO3MOXHO MYTEM YCTAHOBKM, HA TPAKTOP creuuansHo
pa3paboTaHHbIX AN 3TUX YCIOBWN YCTPOICTB, CMOCOBHBIX PerynnpoBaTh Harpy3Kky BHYTpM arperata no mepe Heobxoam-
MocTy [4, 9].

Lenb uccnedosaHull — noBbileHre IPPEKTUBHOCTU UCMONb30BAHNS TPAKTOPOB C LLIAPHUPHO-COYNEHEHHON
pamoi Ha BOPOHOBaHWM 3a CYET PErynuMpOBaHUS Harpy3ku BHYTPU MALLMHHO-TPaKTOPHOro arperata (MTA).

3adayu uccnedosaHuli — NpPOBECTU SKCMEPUMEHTAbHYKO MPOBEPKY PabOTOCMOCOBHOCTU NPEanoKEHHOMO
ycTpoiicTBa «KoppeKkTop-pacnpeaenuTens CLENHOTO BECA» B XO3ANCTBAX, 3aHUMAIOLLUXCS BO3LENbIBAHUEM CENTbCKOXO-
3ACTBEHHbIX KYNbTYp; ONPeaenuTb BrMsSHUE KOHCTPYKTUBHO-TEXHOMOTMYECKMX NapaMeTpoB KOppeKTopa-pacnpenen-
TeNs CLENHOro Beca Ha pacnpeeneHune Harpy3sku BHyTpu MTA.

Mamepuan u memoObI uccnedosanuil. [ins AOCTVXKEHWUS NOCTABMEHHON Lenn 1 3afayn UCCrneaoBaHms 3a
ocHoBy B3sTbl MeTogukn FOCT 7057-2001 «TpakTopbl Cenbckoxo3ancTBeHHble. MeTogpl ucnbitaHuity; FTOCT 30745-
2001 (MCO 789-9-90) «TpakTopbl CENbCKOX03AMCTBEHHbIE. OnpeaeneHune TaroBbix nokasateneny, FOCT 30750-2001
«TpaKTOpbI CEnbCKOX03ANCTBEHHbIE. OnpeaeneHne nonoxeHus LeHTpa Tsxecti», FOCT 7057-2001. «TpakTopbl cenb-
ckoxossiicTBeHHble. MeToabl ncnbitanuity, FTOCT P 54784-2011 «McnblTaHnst cenbCkoX03sMCTBEHHON TeXHUKN. MeTopbl
OLleHKM TexHnyecknx napameTpoBy, [OCT 26244-84 «O6paboTka noysbl npeanocesHas. TpeboBaHus K kKa4ecTBy U Me-
TOabI OnpeaeneHus» [6,7, 8,9, 10, 11]. B kauecTse obbekTa uccnegosanuit 6bin 83aT MTA (K-700A + B[ T-7 + koppekTop-
pacnpeaenuTenb CLEMnHOro Beca), NPeAcTaBneHHbIn Ha pUcyHKe 1.

35


doi:%20https://doi.org/10.55170/1997-3225-2025-10-1-34-39
doi:%20https://doi.org/10.55170/1997-3225-2025-10-1-34-39

TexHonozuu, cpedcmea MexaHu3ayuu u sHepeemuyeckoe obopydogaHue 8 CenbCKOM xo3silicmae

Technology, means of mechanization and power equipment in agriculture

Puc. 1. MNoneBble nccnenoBaHus

[py nccnegoBaHUAX M3MEPSIV CreaytoLLmne BeNNYMHBI: yCunne B rmbKoM TPOCOBON YaCTy C NOMOLLbHO KPaHOBbIX
Beco BK-5000; npu onpeaeneHunn Harpy3aki, npuxoasLencs Ha paboyne opraHbl 60pOHbI M ONOPHbIE MOBEPXHOCTY (Be-
AyLuye MOCTbI) TpaKTOpa UCMoNb3oBanu BeCk! NnaTopMeHHble anekTporHble MBCK (B); yron HaknoHa HaBecku uame-
psnu nHknuHomeTpom Absoiute Digital Protractor; anuHy Bbixoda WTOKa rapoumMnuHapa onpeaensnit ¢ NoMOLLbH N3Me-
puUTEenLHON NuHenku. MepepacnpeneneHne Harpysku OCyLLEeCTBNAMNOCH 3a CHET TPOCOBOW CBA3W, COEAMHEHHON NOCpes-
CTBOM YCTAHOBOYHbIX KPOHLUTENHOB, 6amnki C ONOPHbIMK 1 ABOMHBIMW 6MOK-PONMKaMK, YCTaHOBNEHHbIMI Ha pame 60-
POHbI 1 TpakTope. bonee nogpobHO YCTPONCTBO W NPUHLMN SEACTBUS KOPPEKTOpa-pacnpeaenuTens onucatbl B pabotax
[12,13].

Pesynbmamb1 uccnedogaHutl. MNpegnaraemblil KOPPEKTOP-pacnpenennTens CLUENHOro Beca [14] MoxeT pery-
NMpOBaTb M3MEHEHWe Harpyski 3a CHET €€ nepepacnpeaeneHuns Ha paboune opraHbl 60pPOHbI UNK Ha BeayLLMe MOCTbI
TpakTopa. Mepefaya Harpy3ki OCYLLECTBNSETCA 3a CHET M3MEHEHMS Harpy3ku B rMbKOI TPOCOBOM YacTu ABYMS CMOCO-
Bamun: N3MeHeHNEM ANNHbI BbIXOAA LUITOKA MMAPOLMIMHAPA U YBENWYEHWEM YrNa HaKMNOHa HaBeCku Tpaktopa. PaccmoT-
pum Gonee NoapoBbHO 3MEHEHME Harpy3ku, NPUXOAsLLENncs Ha paboune opraHbl 1 BedyLLue MOCTbI OT ANVHbI BbIX0Aa
LUTOKa ruapoumunuuapa. PesynbTaThbl UCCNEAOBaHMI Npy nepeaade Harpysku ¢ Tpaktopa Ha paboune opraHbl GOPOHBI
NpOBEAEHbI B CTAaTUYECKOM PEXUME W NpeacTaBneHb! B Tabnuue.

Tabnuua
PacnpeneneHue Harpysku BHyTpu MTA
npu ee nepegaye ¢ TpakTopa Ha 60POHY OT M3MEHEHWS ANMHBI BbIXOAA LUTOKA MMAPOLMNMHapa
[NonoxeHne HaBeCkM
Wamepsiemble BEMMUMHbI MPOMEXYTOYHOE MoroXeHne | pabodyee | MPOMEXYTOUHOE max
(YCTPOMCTBO BLIKMIOYEHO) | MONOXEHUE Nnonoxexue 3arpyxeHa

[nuHa BbIxofa LUTOKa TMAPOLMIMHAPA HABECKM, M 0,24 0,33 0,38 0,43
Harpy3ka Ha nepefHtoio ocb Tpaktopa, H 78901 77163 76896 76415
Harpy3ka Ha 3agHiot0 ocb TpakTopa, H 40703 40227 39954 39704
Harpyska Ha 6opoHy, H 30502 32081 32802 33545
Harpys3ka B rubkoi cBsiau yctpoiicTtsa, H 201 1235 1620 2015

lMpoaHanuanpoBaB AaHHbIE, NPUBEAEHHbIE B Tabnnue 1, MOXHO OTMETUTb, YTO NPU U3MEHEHWUN ANUHbI BbIXOAA
wroka ot 0,33 m go 0,43 m Harpy3ska Ha paboumne opraHbl 6opoHbl Bospocna ¢ 32081 H go 33545 H, npu atom Harpyska
Ha BedyLuye MOCTbl SHEPreTUYECKOTO CPEACTBA CHU3MMACH.

PesynbTathl ccneaoBaHuin Npy nepeaade Harpysku ¢ G0pOHbI Ha BeayLume MOCTbI TpaKTopa NpeacTaBneHb! Ha
pUCYHKax 2 1 3.
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Puc. 2. 3aBMCMMOCTb Harpy3ku Ha nepeaHuMi MOCT TpakTopa OT BbIXOAa LUTOKA MMAPOLMNMHAPA HABECKN
(Npw nepepave Harpy3ku ¢ 60pOHbLI Ha TPaKTop)

Ha ocHoBaHWv NpoBeEeHHbIX UCCIef0BaHNMN (PUC. 2) YCTAHOBMEHO, YTO NPW U3MEHEHWUN ANWHBI LITOKA MMApOLM-
NWHAPa MEHSETCS W Harpy3ka Ha nepegHniA MOCT TpakTopa. Tak, npu AnuHe wroka 0,24 M Harpyska Ha nepegHuii MoCT
TpakTopa coctaBuna 78901 H. Mo Mepe yMeHbLUEHUSI ANWHbI BbIXOZa WTOKA ruapoumnuHapa (Btarueanue) oo 0,16 m
Harpyska Ha nepegHuUin MOCT TpakTopa Bospocna Ao 80216 H 3a cyéT nepefaym YaCTUYHOM Harpy3ki ¢ GOPOHbI.

41150
41100
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:n 40950
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Brixon mToka ruipoliMiIMHpa HABECKH, M

Puc. 3. 3aBMCMMOCTb Harpy3ki Ha 3aHUi MOCT TpakTopa OT BbIX0Aa LUTOKA rMApoUNIMHApa
(Npn nepenade Harpy3ki ¢ GOPOHLI Ha TPaKTOP)

AHanuanpys gaHHble, NpUBEAEHHbIE HA PUCYHKE 3, HEOOXOAMMO OTMETUTb, YTO NPU U3MEHEHWUM ANWHDBI LITOKA
MMOpOUMIMHAPA Harpyska Ha 3afHui BedyLmin MocT Takke yeenuumeaetca ¢ 40703 H npu anuHe wroka 0,24 mu go
41102 H npu ymeHbLUEeHUM grvHbl WwToka 4o 0,16 m.

3akntoyeHue. Ha 0CHOBaHWM NPOBEAEHHbIX UCCNEA0BAHMIA MO ONPEAENEHNO BIINSHUS Yra HaKOHa HaBECKM
Ha nepepacnpegenexue Harpysku B MTA ycTaHOBIEHO:
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— MPpW M3MEHEHMM yrna HaknoHa Haeecku oT -10 rpagycos o 30,8 rpagycoB Harpyska Ha paboune opraHbl 60-
POHbI yBENMUmMnach cooTeeTcTBeHHO ¢ 0T 30498 H no 32764 H (npousoLwna nepegava Harpy3aku ¢ BeAyLIMX MOCTOB Tpak-
TOpa Ha GOPOHY);

— NpM1 U3MEHEHWM yrna HakrnoHa Hasecku oT -10 rpagycos o -40 rpagycoB Harpyska Ha nepegHuin MOCT yBenu-
uneaetcs ¢ 79012 H go 80336 H 3a cuet nepeaaym Harpy3sku ¢ 60pOHbI Ha TPAKTOP;

— NP1 U3MEHEHWN yrna HaknoHa HaBecky oT -10 rpagycos Ao -40 rpagycoB Harpyska Ha 3agHWI BEAYLLWA MOCT
TpakTopa yBenuumeaetcs ot 40651 H 0o 41198 H (nponcxoaut nepegava Harpy3kv ¢ G0poHbI Ha TpakTop). Ha ocHoBaHMM
MOMyYeHHbIX AaHHbIX YCTAHOBMEHO, YTO YBENMYEHME CLIENHOrO BECa (Nepeaada YacTUYHOM Harpy3skm ¢ 6OpOHbI) NOBbI-
LIAeT ero TAroBo-CLEmNHbIE CBOACTBA, Npon3BoanTeNbHOCTb MTA 1 Kak cnefctame ath(PeKTUBHOCTL MCMOSb30BaHMS.
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Pestome. Llesib uccredosanuli — yny4weHue 0bmeHa 8ewiecms 8 opeaHu3me MooOHsika cauHell nod delicmauem kopmosbix 006agok
Tempat u [Mumarnack, 6800uUMbIX 8 COCMas payUoHa 8 Nepuod OMKopMa XUsomHbIX. buonoeudeckas UeHHOCMb PayLOHO8 OKasbl-
gaem e/usHUEe Ha ypogeHb 0bMeHa gewecms U npo0yKMUBHbIe Ka4yecmea, Ymo 8axHO y4umbigame npu 8e0EHUU COBPEMEHHOZ0
X)ueomHogodcmea. HayyHo-xo3slcmeeHHbIl onbim 6bin NposedéH Ha 3 2pynnax MonodHsika ceuHel npu omkopme. B onbime uc-
nosnb308asnu ceuHel kpynHol benoli nopods!. B 2magHom nepuode onbima MonodHsKy 2pynnsi KOHMPOs 3adaganu OCHOBHOU payUoH
(OP), cocmoswudi 8 1-t nepuod omkopma - u3 CK-6 u 8o 2-i nepuod - us CK-7. XKusomHbim 1 2pynnsi onbima 0ononHumensHo k OP
ckapmnueanu Tempa + e konuyecmee 40 e Ha 1 k2 Kopma, 2 epynnbi onbima donosHumernsHo k OP - [umanack e 0ose 40 me Ha
1 ke kopma. Ha ¢hoHe Hay4HO-X03AUCMBEHHO20 ONbima 8bINOMHUMU UcCedosaHuUst No U3ydeHuo y cauHel basnaHca 8 opaaHu3me
asoma U MUHeparbHbIX 31eMeHmo8: Kanbyus u ghocghopa. MccnedosaHusmu ycmaHoBIeHo, Ymo y KUBOMHbIX 8CeX 2pynn banaHc
asoma, Kanbyus u gpocgpopa bbin nonoxumesnsHsim. OdHako MonoOHsK 1 u 2 2pynn onkbima, CPaBHUMENBHO C KOHMPOeM, umes
omnoxeHue 8 menie asoma b6osbuie, coomeememeeHHo - Ha 11,8 u 9,6 %; kanbyus - 3,9 u 1,9 %; pocpopa — 17,4 u 1,4 %. bonee
8bICOKULI YpoBeHb 0bMeHa selecms y ceuHel onbImHbIX 2pynn 611azonpusimHo nNosnuss Ha npodykmuegHble Kadecmeaa. MonodHsK
1.u 2 epynn onbima umen 6osiee 8bICOKYI0 3HEP2UI0 pocma, a makxe nokasamenu y60olH020 8bixo0a, COOMeEemcmeeHHO — Ha 2,1 u
1,7 %, maccsi maca — Ha 11,35 u 6,35 %. Jlyawul pesynbmam no uccnedyembiM nokazamensam y ceuHel bbi ycmaHo8eH npu
ucnonb3osaHuu Tempat 8 AONOIHEHUE K OCHOBHOMY PayUOHy.

KnioueBbie cnoBa: oTKOpM CBUHEN, TeTpa+, [numanack, 0bMeH BeLLecTs
Onsa uutupoBanusa: 3nenkuHa H. A., CanomatuH B. B., 3nenkuH B. A., BapakuH A. T. Bnusinne Guonornyeckn akTuBHbIX KOMMO-

HEHTOB KopMa Ha 0OMeH BeLLecTB y MONOAHsKa CBuHel // 13Bectus CamapCckol rocyAapCTBEHHOM CeNbCKOXO3SMCTBEHHON akaae-
mum. 2025. T 10, Ne 1. C. 40-46. DOI: 10.55170/1997-3225-2025-10-1-40-46
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INFLUENCE OF BIOLOGICALLY ACTIVE FEED COMPONENTS ON METABOLISM IN YOUNG PIGS
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Abstract. The purpose of the research — improvement of metabolism in the body of young pigs under the influence of feed additives
Tetra+ and Glimalask, introduced into the diet during the fattening period of animals. The biological value of diets affects the level of
metabolism and productive qualities, which is important to consider when conducting modern livestock farming. A scientific and eco-
nomic experiment was carried out on 3 groups of young pigs during fattening. Large white breed pigs were used in the experiment. In
the main period of the experiment, the young animals of the control group were given the basic diet (BR), consisting in the 1st period
of fattening - from SK-6 and in the 2nd period - from SK-7. Animals of the 1st experimental group were fed Tetra+ in addition to OP in
the amount of 40 g per 1 kg of feed, 2 experimental groups in addition to the OP - Glimalask at a dose of 40 mg per 1 kg of feed.
Against the background of scientific and economic experience, studies were carried out to study the balance in the body of nitrogen
and mineral elements: calcium and phosphorus in pigs. Research has established that in animals of all groups the balance of nitrogen,
calcium and phosphorus was positive. However, young animals of the 1st and 2nd experimental groups, compared with the control,
had more nitrogen deposits in the body, respectively - by 11.8 and 9.6%; calcium - 3.9 and 1.9%; phosphorus - 17.4 and 1.4%.
A higher level of metabolism in pigs of the experimental groups had a beneficial effect on productive qualities. Young animals of
experimental groups 1 and 2 had higher growth energy, as well as slaughter yield indicators, respectively - by 2.1 and 1.7%, meat
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weight - by 11.35 and 6.35%. The best results for the studied parameters in pigs were found when Tetra+ was used in addition to the
main diet.

Keywords: pig fattening, Tetra+, Glimalask, metabolism
For citation: Zlepkina, N. A., Salomatin, V. V., Zlepkin, V. A. & Varakin A.T. (2025). Influence of biologically active feed components

on metabolism in young pigs. lzvestiia Samarskoi gosudarstvennoi selskokhoziaistvennoi akademii (Bulletin Samara state agricul-
tural academy). 10, 1, 40-46. DOI: 10.55170/1997-3225-2025-10-1-40-46

YryulleHne Ka4ecTBEHHOMO COCTaBa PaLMOHOB HAXOAMUT NOMOXUTENbHOE OTPaXKeHUe Ha (HM3MOMNOTrMYECKOM CO-
CTOSIHUM XMBOTHBIX [1, 5, 18], byHKUMM pasmHOXeHNs [6, 16, 17] 1 nokasaTensx nx NpOQyKTUBHbLIX kauecTs [2-4, 10-15].

CotpypHukamn OIBHY «Mosormkckuit HAW nponssogcTea u nepepaboTkm MACOMONOYHOM NPOLYKUMM» pa3pa-
BoTaHa kopmoBas gobaska Mumanack, BknovaroLlas KOMOMHALMIO €€ COCTABNSIOLLMX OPraHUYECKMX KACIIOT, @ UMEHHO:
FIULYMH, A6M0YHYI0 1 ackopbUHOBYIO KCOThI. OTa JobaBka pekoMeHA0BaHa Ans BBEAEHWS B COCTaB PaLYOHOB KPYNHOMY
poraToMy CKOTY, CBMHbSIM 1 NTuLe. E€ ncnonb3osaHune cnocobeTByET ynyYlleHnio 0bMeHa BELECTB B OpraHname v npo-
Liecca nuLieBapeHus.

KopmoBoi go6aBke TeTpa+ CBOACTBEHHO NONMMYHKLMOHANBHOE HasHayeHne. OHa paspaboTaHa coTpyaHUKamm
KpacHogapckoro HAW xpaHeHust n nepepaboTki CenbCKOX03aMCTBEHHOM NpodyKumn. E€ npumeHeHne cnocobeTeyeT npo-
(bunakTuke MUKOTOKCUKO3O0B, MOBLILLIEHWIO NPOAYKTUBHOCTM B XXMBOTHOBOACTBE W Ka4eCTBa NpOM3BOAMMON NPOAYKLMM.
Eé cocraB BKMOYaET LLIMPOKMA KOMMEKC GUONOMMYECcKM akTUBHbIX BELECTB: BeTa-kapoTiH, AnaueTotheHOHMNCeNneHns,
BuTaMuH E, Butammu C 1 pactutensHble dhoconmnmabl, pacTBOPEHHbIE B PACTUTENEHOM Macne [7].

BmecTe ¢ 3TM NpeacTaBnstOT Hay4HbIA M NPAKTUYECKW MHTEPEC UccnenoBaTenbCkie paboTsl, Mo pesynbTatam
KOTOPbIX YCTAHOBMEHO MOBbILIEHWE YPOBHS 0OMEHa BELYEeCTB Y PEMOHTHbIX CBMHOK NOA BIIMSHUEM WUCMONb30BaHUS B
KOPMIEeHWUM BUONOrMYECcK aKTUBHbIX KOMMOHEHTOB [8, 9].

MoaTtomy 6bIn0 akTyanbHbIM 1 OCTAETCS UM B HACTOSILLEE BPEMS - MOBbILLEHWE BUONOrNYECKon LEEHHOCTU KOpM-
NEHUs CBUHEN 3a CYET BBEAEHWS B PALMOHDI BbILLE Ha3BaHHbIX KOPMOBbIX 06aBOK, pa3paboTaHHbIX Hay4YHO-MCCnenoBa-
TEMNbCKUMM YUPEXTEHUAMM 41151 LIENen XMBOTHOBOACTBA.

Lenb uccnedoeaHutl — yny4iieHne obMeHa BELLECTB B OPraHN3Me MOJIOAHSKa CBUHEN NOL AEACTBUEM KOPMO-
BbIx f06aBok TeTpa+ v [Mumanack, BBOAWMbIX B COCTAB pau1oHa B Nepuos 0TKOPMA XMBOTHBIX.

3adayu uccnedosaHull — u3y4nTb HanaHc 1 yCBOEHME a3oTa, MUHeparibHbIX 3NEMEHTOB: KanbLms 1 (ocdopa,
Y MOIOAHSIKa CBUHEN Npu OTKOPME; BbISIBUTb NOKA3aTeNu UX NpOAYKTUBHOCTH.

Mamepuan u memods! uccnedosaHudl. ViccnenosaHue Obino BLINONHEHO Ha Oase nnemaaBoaa UM. JleHnHa
CypoBuKmMHCKOro paiioHa Bonrorpaackoin obnactn. O6beKTOM MCCNEN0BaHNS CMYKII MOMTOAHSK CBUHE KpynHOW 6ernon
nopoge!.

[ns Hay4YHO-XO3AMCTBEHHOMO OMbITa MO METOZY aHanoroB Nogobpany Tpu rpynmbl MONOAHSKa CBUHEN BO3pac-
Tom 100 aHei. Mpu 3TOM CHOPMUPOBANK CreaytoLLmMe rpynbl: KOHTPOMbHYI, 1 1 2 onbITHLIE. B Kaxayto rpynny Bbino
noctaeneHo no 20 ceuHeit. Mpu NOCTAHOBKE XWBOTHBIE UMENM CREeaYIOLLYIO XWUBYIO Maccy: B koHTpone - 31,2 kr,aB 11
2 rpynnax onbiTa, CooTBeTCTBEHHO - 31,1 1 31,2 kr.

MpoaomKkuUTeNLHOCTL OnbiTa cocTasuna 130 aHen, B TOM Yncne noaroToBMTeNbHbIN nepuog - 10, nepexoaHbli -
5 v rnaBHbIN - 115 gHeit.

MonogHsik Ha onbITe cogepxanu B OOHOM Kopryce, pa3fenbHo no rpynnam, 6e3BbirynbHo, B cTaHkax. Mapa-
METPbI MUKPOKIUMATA B XXMBOTHOBOAYECKOM MOMELLEHWN PETYNIMPOBANCL NPUTOYHO-BLITSIKHON BEHTUNALMEN. CBUHBM
nomnyyanu KoMGuKopM [Ba pa3sa B CyTKW, C MOAAYeN ero B BUAE BNaxXHbIX MeLaHoK. [JoCcTyn XMBOTHbIX K Boae Obln cBO-
00aHbIM.

B nepBbIit nepuog oTkopMa CBUHbAM ckapmnueanu - CK-6, Bo BTopor nepumog - CK-7. Kombukopma Bknovanm
MLUEHNLY, SYMEHb, KYKYpY3y, OTPyOM NLLEHNYHbIE, LUPOTbI - MOACOMHEYHBIA 1 COEBbINA, MSCOKOCTHYK) MYKY, FOPOX, KV1pO-
BblE M MUHEpanbHble f06aBKK, MUHEPaNbHO-BATAMWUHHBIA NPEMMKC.

B rnaBHbIin neproa MoNoaHAKY B KOHTPOME 3agaBanu 0CHOBHOM paumoH (OP), coctosiwmin n3 CK-6 u CK-7. [o-
MOMHUTENBHO K 3TOMY XMBOTHbIE 1 OMbITHOM rpynnbl nonyyanu Tetpa + u3 - 40 r/kr kopma, @ 2 OnbITHON - FMmanack u3
pacyéta - 40 mr/kr kopma.

Ha doHe Hay4HO-X035MCTBEHHOIO OnbITa Takke Obin NPoBeAEHbI UCCnenoBaHUs No U3yyeHuo obmeHa asoTa,
KanbLus 1 pocdopa B OpraHn3Me CBUHEN.

Pesynbmamsi uccnedosanudll. CnefyeT OTMETUTb, YTO B OPraHNYECKYH YacTb KOPMa BKIKOYAET a30T, MCNOSb-
3yeMblid MPK NOCTPOEHNUN MbILLEYHOW TKaHW XUBOTHOTO.

MoaTomy SBNSIETCA BECbMa BaXHbIM NpoBeAeHe paboT, CBA3aHHbIX C UcCnefoBaHnem banaHca asoTa v ero
NCNONb30BaHUS MOAOMBITHBIMIA CBUHBSMM.
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OKCMepUMEHTanbHbIe JaHHbIe N0 BanaHcy asoTa M3 noTpebnéHHOro kKopMa B OpraHM3Me MOJIOOHSKA CBUHEN
CpaBHMBAEMbIX rpynn NokasaHbl Ha pUCYHKe 1.
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MpUHATO a30Ta C KOPMOM MNepeBapeHo a3oTa OTNnoOXKeHo B Tene

Puc. 1. MNMokasatenu no 6anaHcy asota y cauHei, r (n=3)

Tak (puc. 1), XMBOTHbIE rpynMbl KOHTPONS 1 2 rPyNNbI ONbiTa NOTPEBUNN 0ANHAKOBOE KOMMYECTBO a3oTa C paLy-
OHOM - 74,3 T, 4TO MeHbLLE, CPpaBHUTENBHO ¢ 1 rpynnom onbiTa, - Ha 2,2 (3,0 %).

CnenyeT 0TMETUTb, YTO BbIAENEHME a30Ta C KaroM M3 OpraHv3mMa CBUHEN KOHTPOnbHOM rpynnbl (20,7 1) npeBbl-
Luano Takow nokasaTesb Y MornogHsika 1 rpynnbl onbita - Ha 0,9 1 unmn 4,3 % npu P<0,01 2 rpynnbl - Ha 0,7 1 unmn 3,4 %
(P<0,05).

C yyéTom BonbLUOro 3HaYeHNs NepeBapuMOCTY a30Ta B OPraH13Me XMBOTHbIX Oblnv BbINOMHEHbI MCCEL0BaHNS
MO M3YYEHWIO TaKOro NokasaTens B HacTosLel pabote. BennunHy nepeBapyMoCTy a3oTa y CBUHEMN U3yyanu no pasHuLe
Mexay noTpebnéHHbIM ¢ KOMBUKOPMOM KONIMYECTBOM a30Ta U €ro BblAeNeHNeM U3 OpraH13Ma C Kanom.

Mony4yeHHble pesynbTaThl TAKOro UCCneaoBaHus (PUCYHOK 1) CBUAETENLCTBYIOT O TOM, YTO MOMOAHSK 1 rpynnbl
OonbITa MMEN BENNYMHY nepeBapeHHoro asota 6onblue Ha 3,1 umm 5,8 % (P<0,01) n 2 rpynnbl onbita - Ha 0,7 runn 1,3 %
(P<0,05), yem B koHTpOne - 53,6 I. Takke YCTAHOBMEHO, YTO pa3HMLIA MO JAHHOMY MOKA3aTEN MEXIY ONbITHIMU pyn-
namu coctasuna - 2,4 r unu 4,4 %, ¢ 4OCTOBEPHbLIM NPENMYLLECTBOM B MOMb3Y XMBOTHBIX 1 FPYNMbl U 3HAYEHNEM YPOBHS
BeposTHocTh: P<0,01.

A30T, BbIBEIEHHDII 13 OpraHM3mMa CBUHEN C MOYOM, ONPEAENSNN OT NOCTYMMUBLUETO €ro KONM4ecTsa ¢ KoMOMKop-
MOM. CpaBHUTENBHO C APYTMIA rpynnamu CBUHEN, BonbLUee KOnMYeCTBO asoTa Obino BbIAENEHO C MOYON MONOAHAKOM
1 rpynnbl onbiTa. Mpn 3TOM rpynna KOHTPONs UMena 3TOT NokasaTenb PaBHbIM - 35,8 T, YTO MEHbLLE, YEM Y KUBOTHbIX
1 rpynnbl onbiTa - Ha 1,0 1 unm 2,8 % (P<0,01). OgHako camoe MeHbluee KOnMYecTBO a3oTa bbirio BbIAENEHO C MOYON
MOMOAHSKOM 2 rpynmbl onbiTa. [JaHHbIA NoKasaTenb Y XKUBOTHbIX 3TON rPyNMbl, CPABHUTENLHO C rPYNMON KOHTPONS, 6bin
MeHbLue —Ha 1,0 T umm 2,8 % (P<0,05).

BecbMa BaxHbIM IBNISiETCS UccnefoBaHue no onpeaeneHno 6anaHca asota B OpraHu3me CBUHEN, KOTOpbIN Bbin
BbISIBNEH NOMOXMTENbHBIM B CPaBHUBAEMbIX rpynnax. Tak (puc. 1), XMBOTHbIE 1 1 2 rpynn onbITa, UCNOMb30BABLUME KOp-
MOBble [0baBku, UMENK B TeNe OTNOXEHWe a3oTa B cpegHeM bonblue, Yem B rpynne koHTpons (17,8 r), CoOTBETCTBEHHO
Ha 2,1 um 11,8 % (P<0,01) n 1,7 r unmn 9,6 % (P<0,01).

Viccnegoanue no onpepenexunio 6anaHca asoTa Y KUBOTHbIX CONPOBOXAAETCS AaHHbIMU U3Y4YEHNS ero yCBoe-
HWS1 OT NPUHATOrO C KOPMOM. TaK, BENNYMHA UCTIONb30BaHMS a30Ta OT MPUHATOrO C PaLMOHOM Y MOSIOAHSKa B rpynne
koHTpons - 24,0 % yctynana 1 rpynne onbiTa - Ha 2,0 (P<0,01) v 2 rpynne - Ha 2,3 % (P<0,01).

B nccnepoBanmsx no 6anaHcy a3oTa B OpraHn3Me CBUHEN NpeLyCMaTpUBatoT U3Y4YEHNE ero YCBOEHWS OT nepe-
BapEHHOro KonnyecTsa. [py 3TOM Yy XMUBOTHbIX FPYNNbl KOHTPONS BENUYMHA UCMOMNb30BAHWS a30Ta OT NepPeBapEHHON0 —
33,2 % 6bina Hxe, yem B 1 rpynne onbita — Ha 1,9 (P<0,05) v Bo 2 rpynne — Ha 2,7 % (P<0,05).

CnepoBaTenbHO, NyyLlee UCMoNb3oBaHNe a3oTa 13 PaLyoHOB YCTAHOBNEHO Y CBUHEN, B KOPM KOTOPLIM JOMOS-
HWUTENbHO ObINKW BKIHOYEHbI UCTIbITYEMblE BUONOrNYECKN aKTUBHBIE KOMMOHEHTHI.

[ins HOpManbHOro pocTa 1 pas3BUTUS MONOLHSAKY XWUBOTHbIX TpebyeTcs JOCTaTOYHOE MOCTYMSEHNE C KOPMOM
XU3HEHHO HEOOXOANMBIX MaKPO3EMEHTOB: KanbLms U ocdopa, Tak kak UM OTBeeHa O4eHb BaxHas ponb B 0bMeHe
BELLECTB B OpraHu3me.
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PesynbTathl UccnegoBaHns 6anaHca KanbLys v ero YCBOEHUS Y CBUHEN MO CPaBHWBAEMbIM rpynnam nokasaHbl
Ha PUCYHKe 2.
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Puc. 2. banaHc 1 ncnonb3oBaHue kanbLus B OpraHuame CBUHEN (n=3)

Tak (puc. 2), X1BOTHble rpynmnbl KOHTPONS 1 2 rpynMbl OnbiTa NOTPeOUNM OAMHAKOBOE KONMYECTBO KanbLms C
paLMOHOM - 24,9 I, YTO MeHbLLEe, CPaBHUTENBHO C 1 rpynnon onbiTa, - Ha 0,2 1 unn 0,8 %.

CnepyeT 0TMETUTb, YTO 6OMbLLE KanbLys BbIAENUIOCH C KanoM 13 OpraHnama CBUHEN rpynmbl KOHTPONS, CpaB-
HWUTENBHO € 1 1 2 rpynnamm onbiTa, COOTBETCTBEHHO - Ha 0,2 unn 1,4 % v 0,1 r numm 0,7 %. Yepes noyku oguHakoBoe
KONMWYECTBO KamnblLys BbIBEAEHO Y MONOAHAKA B koHTpone v 1 rpynnbl onbiTa - 0,4 1, 4to Bonblue, Yem BO 2 rpynne, C
pasnuueit - 0,11 (25,0 %).

Mo pe3ynbTatam uccnenoBaHns 6anaHc kanbLys B opraHn3me CBUHEN Obln NONOXUTENbHBIM U C MPEUMYLLECTBOM
1 1 2 rpynn onbITa, CPABHUTENBLHO C rPYNMoV KOHTPONS. Tak (PUCYHOK 2), KOHTPOMbHBIA MOMOAHSK B CPEAHEM UMEN B Tene
oTnoxexve kanbuus - 10,3 1, a B 1 rpynne onbita 6onble — Ha 0,4 rurm 3,9 % 1 Bo 2 rpynne —Ha 0,2 r urm 1,9 %.

XapakTtepuays UConb30BaHUe KanbLys OT NPUHATOrO KONMYECTBA C PaLMOHOM, CrieyeT OTMETUTb BbISBNEHHOE
NPenMyLLeCTBO CBIHEN 1 1 2 rpynn onbiTa. WX NnpeBOCX0ACTBO, CPABHUTENBHO C XMBOTHBIMY FPYMMbl KOHTPONS, COCTa-
Buno - 1,2 1 0,8 % cooTBETCTBEHHO.

[aHHble nccnenosaHus 6anaHca docopa 1 ero yCBOEHUs Yy CBUHEN N0 CPaBHUBAEMBIM rpynnam nokasaHbl Ha
pucyHke 3.

20 B KOHTpO/IbHaA
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Puc. 3. BanaHc u ncnons3oBaHue docdopa B opraHn3me CBUHEN (n=3)

Tak, X1BOTHbIE rpynMbl KOHTPONS 1 2 rpynMbl ONbITa UMENK OAUHAKOBOE NoTpednexne ocdopa ¢ paLmoHoM —
20,0 r, 4TO MeHbLLE, B cpaBHeHuu ¢ 1 rpynnoi onbita, —Ha 0,9 r nnn 4,5 % (puc. 3).
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CnepyeT Takke OTMETUTb, BbISBNEHHOE PaBHOE KOMMYECTBO BblAeneHus ocdopa ¢ kanoMm 13 opraHn3ma CBu-
Hel B KOHTpore 1 1 rpynnbl onbita - 12,7 r, yto 6onblue, Yem BoO 2 rpynne onbita - Ha 0,2 1 unn 1,6 %. Yepes nouku
Bonbluee konm4ecTBo occhopa BbIBEAEHO Yy MOMOAHsKa rpynnbl koHTponst - 0,4 T, cpaBHUTENBHO € 1 1 2 rpynnamm
onbita - Ha 0,11 (25,0 %).

BanaHc docdopa y cBMHEN Bbin NOMOXUTENBHBIM, @ €ro OTNIOXEHUE B rpynne KOHTpons cocTaBuno - 6,91, a B
1 1 2 rpynnax onbiTa yCTaHOBMEHO NPEUMYLLECTBO, COOTBETCTBEHHO - Ha 1,2 unun 17,4 % (P<0,01) n 0,1 r umu 1,4 %.

Wcnonb3oBaHue hocdopa MOIOAHAKOM OT MPUHATOrO C PaLMOHOM B rpynne KOHTpons - 34,5 % 6bIno Hixe, Yem
B 1 rpynne onbiTa - Ha 4,3 % (P<0,05) v Bo 2 rpynne - Ha 0,5 %.

OcobeHHOCTM pe3ynbTaToB NoKasaTenei, xapakTepuayHoLLMX SHEPIMIO POCTa N MSACHbIE KayecTBa CBUHEN, CBU-
AETEeNbCTBOBAMN O TOM, YTO UCMOMNb30BaHNe B COCTABE PALMOHOB UCMbITYEMbIX GUONOMMYECKN aKTUBHBIX KOMMOHEHTOB
LenecoobpasHo. Tak, MonoaHsik 1 1 2 rpynn onbita umen Gonee BbICOKMIA CPEAHWIA CYTOUHBIN MPUPOCT XMBOW Macchl, a
TaKke YOONHbIN BbIXOA, COOTBETCTBEHHO — Ha 2,1 1 1,7 %, maccy msca —Ha 11,35 1 6,35 %, yem B rpynne KOHTpoOnS.

3akntoyeHue. Takum 06pa3om, CPABHUTENBHO C rPYNNON KOHTPONS, MCNOMb30BaHME B paLnoHax TeTpat B Ko-
nuyectse 40 r/kr komBukopma 1 Mmumanack - 40 mr/kr komBrkopma no3BoNseT yNy4LWnTb Nokasatenu obmeHa asoTa u
MWUHEpanbHbIX SMEMEHTOB: kanbLys 1 (hocopa, B OpraHn3me MOOAHSKa CBUHEN Ha OTKOPME, YTO NOMOXUTENbHO 0Tpa-
3Ur0Cb Ha X NPOLYKTUBHBIX KayecTBax. MccnenoBaHusaMn Takke YCTAHOBIIEHO, YTO BKIKOYEHWE MOSTOAHSKY B COCTaB
pauuoHa TeTpa+t Hanbonee LenecoobpasHo.
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MOP®OJIOMMYECKUE U3MEHEHWUA XXENYOKA MPU NPUMEHEHWUM KOMMNIEKCA TMAPOOKUCKU ANIOMUHMA
U UHYJTUHA NPU SKCNMEPUMEHTAITIbHOM FACTPUTE Y KPbIC
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Pe3stome. Lless uccnedosanuli — uzy4ume MOPEOoeUecKUe USMEHEHUS Xeyoka npu NPUMEHEHUU KoMniieKca 2udpooKucU ario-
MUHUSI U UHY/IUHa Npu 3KCnepuMeHmarnbHOM 2acmpume y Kpbic. KugomHbix denunu Ha 08e aKCnepuMeHmarbHble 2pynnbl,
no 20 HeuH6pedHbIX Kpbic 060uX nomos 8 kaxdol 2pynne. Onbim 3akoyasncs 8 npedsapumensHOU NPogoKayuU 3PO3UBHO-S38€H-
HO20 2acmpuma y 08yx 2pynn KpbIc, nymem 0OHOKPamHO20 NepopasbHo20 npuMeHeHus uHdomemauuHa, e dose 20 me/ka. XKugom-
HbIM U3 nepgoli epynnbi 8800uU 1 Mn 8000npo8odHoL 800bI 2 pasa 8 OeHb, EXEAHE8HO, Ha NPOMsKeHUU 6-mu OHell, OHU cryXxunu
KoHmponem. Bmopasi epynna xugomHbix Yepe3 24 yaca nocrie 00HOKpamHo20 88edeHusi uHdoMemayuHa noydana cmeco 50 me
eudpokcuda amomuHus u 50 Me uHynuHa, komopyto pasgodunu 8 1 mn 8000nposodHoOl 800bl. Komniekc 2udpooKucU amoMUHUsT U
UHYnuHa 8800usIcs nepoparnbHoO 2 pa3a 8 Cymku Ha npomsixeHuu 6-mu dHel. Qymana3us 0enanu 10-mu kpbicam u3 kaxdol akcne-
pumeHmanbHoU epynnbi Ha 3-U u 6-U OeHb. ['ucmonoaudeckuli Mamepuan nofyyanu u3 pasHbix omoenos xenydka (kapduasnbHbil,
OHo XenyOka, meso xenyOka u nunopuyeckutl omoen), pukcuposanu 8 10% gopmanure, 8 coomHoweHuu 1:10, 3anuganu 8 napa-
¢uH, cpesbl (3-4 mkm) Oenanuce Ha pomalyUOHHOM MUKPOMOME, HaHOCUMUCh Ha Cmekna ¢ ad2e3usHbIM NOKPLIMUEM (AUYHbIL arb-
6YMUH), OKpawugasnu 303UHOM U 2eMamOoKCUTUHOM U OUeHUBaU npu ceemogoll Mukpockonuu. Lughpossie usobpaxeHus aucmonpe-
napamos noiyyeHbi ¢ ucnonb3osaHuem Mukpockona Axiolmager.A2 u goomokamepsi AxioCamMRcb (Zeiss, Germany). Y xugomHbix
u3 emopoli epynnbl Ha 6-i 0eHb N0 CPABHEHUIO C XUBOMHBIMU U3 Nepeoll epynnbi hoKyChl HEKPO3a omcymemeyrom, 0ecmpyKyus
nodcusucmoli 0CHOBbI He ebisgneHa. Takum 0bpa3om, npuMeHeHUe KoMOuHayuu 2udpokcuda antMUHUS U UHY/IUHa KpbicaM npu
nposoKayuu 2acmpuma UMeem 8bipaxeHHbIl mepanesmuyeckuli 3¢hchekm u CrIyum ocHogaHueM 05 uccredosaHust NPUMEHEHUS
OaHHOU KOMBUHaUUU Npu Ie4eHUU 3pO3UBHO-A38EHHBIX NopaxeHull xemyOka y cobak u KOWex.

KnioueBblie cnoBa: racTpuT, KpblChl, FACTPOMNPOTEKTOPbI, TEPANKS, 3KCNEPUMEHTANbHAS BETEPUHAPUS
[Ons umtupoBanus: Wepctobutos P. A., Libiranckuii P. A. Mopdonornyeckue U3MeHeHUs Kenyaka npu NpUMEHEHUM KOMMEKca

TMOPOOKNCH amioMUHUS W UHYTNIMHA NPY 3KCNEPUMEHTANbHOM racTpuTe Y Kpbic // 3BecTust Camapckoii rocyaapCTBEHHON CENbCKO-
xo3aicTeeHHon akagemun. 2025. T 10, Ne 1. C. 47-53. DOI: 10.55170/1997-3225-2025-10-1-47-53

Original article
MORPHOLOGICAL CHANGES IN THE STOMACH WHEN USING A COMPLEX
OF ALUMINUM HYDROXIDE AND INULIN IN EXPERIMENTAL GASTRITIS IN RATS

Roman A. Sherstobitov >, Roman A. Tsygansky 2
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" shestobitov15@yandex.ru, https://orcid.org/0009-0000-1713-7685
2gypsyrom@mail.ru, https://orcid.org/0000-0002-9643-2080

Abstract. The aim of the research was to study morphological changes in the stomach when using a complex of aluminum hydroxide
and inulin in experimental gastritis in rats. The animals were divided into two experimental groups, with 20 non-inbred rats of both
sexes in each group. The experiment consisted in the preliminary provocation of erosive and ulcerative gastritis in two groups of rats,
by a single oral administration of indomethacin at a dose of 20 mg / kg. Animals from the first group were injected with 1 ml of tap
water 2 times a day, daily, for 6 days, they served as a control. The second group of animals received a mixture of 50 mg of aluminum
hydroxide and 50 mg of inulin 24 hours after a single injection of indomethacin, which was diluted in 1 ml of tap water. The complex of
aluminum hydroxide and inulin was administered orally 2 times a day for 6 days. Euthanasia was performed on 10 rats from each
experimental group on days 3 and 6. Histological material was obtained from different parts of the stomach (cardiac, stomach floor,
stomach body and pyloric section), fixed in 10% formalin, in a ratio of 1:10, poured into paraffin, sections (3-4 microns) were made on
a rotary microtome, applied to glasses with an adhesive coating (egg albumin), stained with eosin and hematoxylin and was evaluated
by light microscopy. Digital images of histopreparations were obtained using an Axiolmager microscope.A2 and AxioCamMRc5 cam-
eras (Zeiss, Germany). On day 6, animals from the second group had no foci of necrosis compared to animals from the first group,
and no destruction of the submucosal base was detected. Thus, the use of a combination of aluminum hydroxide and inulin in rats
when provoking gastritis has a pronounced therapeutic effect and serves as the basis for investigating the use of this combination in
the treatment of erosive and ulcerative lesions of the stomach in dogs and cats.
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[acTpuT — 3TO BOCNAneHune Xenyaka, koTopoe 00bIMHO 3aTparMBaeT Cnm3ncTyo obonouky opraHa [1]. Ha Bos-
HWUKHOBEHWE racTpuTa BRMSIOT Takie (hakTopbl, Kak MH(EKUMOHHbIE areHTbl, MOrPELIHOCTI B NUTAHWUW, UCNONb30BaHME
HecTepouaHbIX NpoTUBOCNanuTensHbiX npenapatos (HIBIM), ctpecc. Tak, Whitfield-Cargile C.M.(2016) otmeuaert, uto
yNbLEPOreHHbIN APGEKT ABNSETCH pacnpoCcTpaHeHHbIM NOBOYHLIM AEUCTBUEM NPU MPUMEHEHUN HECTEPOUAHDBIX NPOTH-
BOCNANUTENbHbIX NPEnapaToB, KOTOPLIA MOXET NPUBECTU K pPa3nnyHbIM NaTonoruamM, oT Hecneumdudeckon 6onu B 06-
nacTy anuracTpus, 40 3PO3NBHO-A3BEHHOIO MOPAXEHMS U KPOBOTEYEHMS [14].

YnbLeporeHHbli apdekT obycnosneH nHrMbnupoBaHmem LmknookcernHasbl (LLOI)[3], BaxHemMwero (epmeHTa,
KOTOpbIN y4acTBYEeT B cuHTe3e npocTarnanauHos (PG)[3,10]. HectepouaHble NnpoTUBOBOCNANMTENbHLIE Npenaparbl, Co-
Aepxalyme CTPYKTYpHble SNEMEHTbI apuryKCyCHOW KUCMOTbI, Takue Kak MHOOMETaLMH, apunnponoHOBON KACIOTbl —
nbynpodeH, keTonpodeH 1 hnypbunpodeH, unu aHTpaHUNaToB — MeKNodeHaMoBas KUCNOTa W aHanormyHble Belye-
CTBa, NoaaensioT paboty obenx nsodopm tepmerTa unknookeureHassl (LLOM-1 n LIOr-2). LLOM-1 otBevaeT 3a cuHTe3
npocTarnaHanHOB — BELLECTB, 3aLUMLLAIOLLMX CIM3UCTYIO NULLEBAPUTENBHOIO KaHarna. B peaynbrate nogaenexns dep-
MeHTa BO3HWKAET CEPbE3HDIN NOOOYHBIN 3CHEKT B BAE CHUKEHWUS NPOLYKLMM Criuau B xenyake [7].

Engevik A.C. et al. (2019) coobLuaeT 0 ToM, YTO U3BbITOMHAS CEKPELMs CONSHOM KUCMOTbl MOXET BbI3BaTh L0-
NOMHUTENbHbIE NOBPEXAEHWS CrIM3NCTOI 060N0YKM KeNyaKa, Tak kak peuenTop rcTamuHa 2 (H2R) cesisbiBaeTes ¢ ru-
CTaMMHOM, KOTOPGIN BbI3bIBAET BbIOPOC CONSHON KUCMOTbI B MPOCBET Xenyaka [5].

Wcxons w3 natoreHesa, npenaparbl, Ha3Ha4yaeMble NPY BOCNanMTENbHbIX 3a60neBaHNsX Xenyaka, BKIYatoT B
cebs nHrnbutopbl NpoToHHOM nomnbl (UMM), aHTarOHUCTbI TMCTaMUHOBBIX PELIENTOPOB, 00BONAKMBALOLLME CPEACTBa, KO-
TOpbIE YCUIMBAIOT 3aLLMTY CIIN3NCTON 0BONOYKM XKENyaKa 1 CHKAKOT CEKPELIMI0 CONSHOM KCMOTbI.

MogaHHbIMTracy L. Hill et al. (2018) cykpanbdat Tak xe CTUMynupyeT BbicBOOOXAEHNE npocTarnaHamHoB E-1,
Bnarogapst KOTOPOMY YCWUIMBAETCS KPOBOTOK B CMM3NCTON 000MOYKe 1 YBENMYMBAIOTCA CUHTE3 CMN3NCTO-OMkapboHaT-
HOro KoMroHeHTa. Ha cobaybeit Mofenu racTpuTa, CpoBOLIMPOBAHHOO NOBLILIEHHOW KUCNOTHOCTLIO, Cykpanbar bbin
3hhekTMBEH Npu BOCCTaHOBNEHUM cnmaucTtoro 6apbepa [9]. Mo aaHHbIM Hedges, K., Odunayo A. (2019) H-2 6nokatopi
SBNATCS Npenapatamu Bblbopa, Koraa HYXXHO HEBbIpaXXEHHOE NOAABMEHNe KUCMOTbI B XenyaKke. AHTaroHUCTbl H2-rv-
CTaMUHOBbIX PeLIEnTopoB 3hEKTUBHBI BO BPEMS CHA, TaK Kak nofasnstoT 6asanbHyto cekpeuuio kuenotol. Mpu oteyT-
CTBUW BO3MOXHOCTU ANS NPUMEHeHUs MHrbutopos npotoHHom nomnbl (UMM) y cobak ¢ 3po3nBHO-3BEHHON 60ME3HbIO,
Koraa HeobxoAuma arpeccuBHas Tepanus, Obino AOKa3aHo, YTO HenpepbiBHAsS MHGY3US (HamoTUaWHA B JO3MPOBKE
8 mr/kr/cyT obecneunBaeT 3PGPEKTUBHOE CHINKEHNE KNCIIOTHOCTM Xenya04HOro coka [8].

Wurnbutopel npotoHHoi nomnbl (VMM) asnstotcs npenapatamu Boibopa npu NOATBEPKAEHHBIX 3PO3UBHO-A3-
BEHHbIX NOPAXEHWSIX, KPOBOTEUYEHNSX, BbI3BAHHBIMU MPUEMOM HECTEPOMAHBIX MPOTMBOBOCMANUTENBHBIX NPenapaTos.
Ho, npumeHeHre omenpasona n HecTePOMAHbBIX MPOTUBOBOCMANMTENbHBIX NPenapaToB OAHOBPEMEHHO, MOXET BbI3BaTb
NoBpeEXAEHNe TOHKOrO 0TAena kuweyHuka [10].

AcnbiTaHns HOBbIX NEKapCTBEHHbIX NPenapaToB Ha NabopaTOpPHbIX XMBOTHBIX (KPbICAX, MOPCKUX CBMHKaX) Ne-
XUT B OCHOBE 3KCrnepuMeHTansHo MeaunumHel. Beduleva L. et al. (2023) B cBouX uccnefoBaHUsX MULLET O BO3MOXHOCTH
MOAENMPOBaHUs ayTOMMMYHHOIO racTpuTa y KpbIC NMHAW Buctap nyTeM MMMyHM3aLMM SKCTPAKTOM CAM3MCTON 060M0UKM
xenypaka. Mpu ructonornyeckom mccnefoBaHni Geina obHapyxeHa 3HauuTenbHas WHunbTpaums T-numdoyutamm y
KpbIC Ha 56 1 91 feHb nocne NepBUYHON UMMYHU3aLMK [2].

Eslami-Farsani M. et al. (2018) B cBoux nccnegoBaHusx Bbinaneani 36-tv camuam nuHum Buctap, secom 200-
250 mr 1 mn 100% aTaHona HaTowlak [6].

Kpbicam Sprague-Dawley (120-150 r) npeaBapuTenbHO Bbinansanu CTPENTOMULMH C BOLOMNPOBOAHOM BOAOM
(5 mr/mn), B TeueHne 3 gHen nepeg, nepeoit uHokynauuei H. pylori. MNocne 3T0ro Kpeicam BBOAMAM NepopantHo, Yepes
30HL, no 1 M1 Ha kpbIcy cycnensum H. pylori (5%108-5x10'0 KOE/Mn) ABa pasa B AeHb C MHTEPBANoM B 4 yaca B TeYeHue
Tpex AHen nogpsa. YenewHo nHduumposanm 69,8-83,0% H. pylori ¢ ucnonb3oBaHuem ypeasHoro tecta [12].

Takum 06pasom, Ha AaHHbIA MOMEHT B BETEPUHAPHON MEAMULIMHE HET racTpOnpOTEKTOPOB ANS NPUMEHEHUS Y
XMBOTHBIX W BCE UCMOMNb3yeMble npenapaTbl 3aMMCTBOBaHbI 13 ryMaHHOM MeauLymHbl. OTMevaeTcs aeuunTt nHopma-
LM 0 NOBOYHBIX PEeaKLMSX Y XMBOTHBIX HA YeNTOBEYECKME racTponpoTeKTOpbI. [onck HOBbIX CNOCOBOB MOAENMPOBAHNS
racTpuTa BaxHbl TEM, YTO kaxzaas MeToauka no3BoSsieT CMOAENNPOBAaTb Pa3Hble BOIMOXHBIE MPUYMHBI racTpuTa, KoTo-
pble MOryT BbITb UCMONB30BaHbI 415 U3y4eHUs NaTOreHe3a racTpuTa y pPasfnyHbIX XWBOTHbIX W UCCNEA0BAHUS HOBbIX
METOZA0B NPY NEYEHU AAHHOM NaToNoM M.
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Lenb uccnedogarus — n3y4nTb MOPGONOrMYECKIe U3MEHEHNS NPU NMPUMEHEHUM KOMMIEKCA MMAPOOKICH anto-
MWHUS U MHYNWHA NPY SKCMIEPUMEHTamNbHOM racTpuTe Yy Kpbic.

3adayu uccnedoeaHull —oKa3aTb TepPaneBTUYECKYI0 APPEKTUBHOCTb KOMMNEKCA TMAPOOKACK artoMUHUS
WHYNYHA B Tepanuu 9pO3NBHO- A3BEHHOTO racTpuTa Y KpbIC.

Mamepuansi u memodsi nccnepgoBanuii. O6bekT nccnenoBanms —40 pasHONonbIx HEMHOPEAHbIX BenbiX KPbIC
NATUMECAYHOTO BO3pacTa, COAEpaLLMXCS B YCMOBUSIX BUBapWS. ViccnenosaHns peann3oBaHbl B BeTueHTpe um. Miuporosa
r. Craeponons B 2023 rogy. Mpu paboTe ¢ kpbicamu pyKOBOACTBOBANMCE LOKyMeHTOM «[TpaBuna npoeegeHns paboT ¢ uc-
NoMb30BaHK1EM 3KCEPUMEHTANbHBIX XMBOTHBIXY (Iprka3 MunncTepcTsa 3apasooxpaHernss CCCP Ne 742 o1 13.11.1984 1)
1 «EBPONencKoi KOHBEHLMEN O 3aLLMTE NO3BOHOUHbIX XXMBOTHbIX, UCMIONb3YEMbIX 151 SKCNEPUMEHTOB WUW B UHBIX HAYYHbIX
uensx» ot 18 mapta 1986 r. KoHGhnmKT kakux-nmbo MHTEPECOB, OTCYTCTBOBAI. KpbiCaMm O4HOKPATHO, NepoparibHO BBOAMM
uHOomeTauuH B Ao3e 20 mr/kr, pa3eedeHHbIn B 1 M BOAONPOBOAHOM BOAbI 3a 4 Yaca [0 KOPMITEHUSI.

[anee, BCeX XMBOTHbIX AENUIM Ha 2 3KCnepuMeHTanbHble rpynnbl Mo 20 XMBOTHBIX B KaXOOM.

JKMBOTHBIM 13 NepBOWA rpynnbl BBOAMMM 1 M BOAONPOBOAHOM BOAbI 2 pa3a B A€Hb, EXEAHEBHO, HA MPOTSKEHUN
6-TW OHEN, OHM CRYXKUIN KOHTPOSIEM.

JK1BOTHBLIM 13 BTOPOM rpynnbl Yepes 24 yaca nepopanbHo Yepes WnpuL, BBOAMNN cMecb SOMr ruapokecuaa anto-
MUHMA 1 S50Mr MHYNWHa, pa3eefeHHoro B 1 Mn BOLONPOBOAHOM Bofdbl 2 pasa B AeHb: B 8:00 u 20:00 kaxgoro aHs B
TeYeHun 6-T1 aHen. Ha 3-i u Ha 6-1 aeHb nocne Havana akcnepumenTa 10-TW KUBOTHBIM M3 KXKAO0MW rpynnbl NPOBOANUIMN
9yTaHa3uio NyTem nepepesku CMMHHOTO Mo3ra Nnog 3MPHbLIM HApKO3OM W OCYLLECTBAANM 0TOOP MMCTONOMMYECKMX MaTe-
pWUanoB 13 pa3HblX OTAENOB Xenyaka (KapauanbHbIi, OHO Xenyaka, TEeno Xernyaka u Nuopyuyeckuin 0Taen), KOTopbIi
cukcuposanm B 10% copmanuHe, B cooTHoweHun 1:10. Mpobbl 3anuBanu B napadmH, cpessbl (3-4 MkM) aenanuch Ha
POTaLMOHHOM MUKPOTOME, HAHOCUIICh Ha CTEKNMa C aare3vBHbIM NOKPbITYEM (SMYHBIA anbOyMUH), OKpaLLMBaANM 303MHOM
1 FeMaTOKCUIIMHOM 1 OLieHMBanM npy CBETOBOW MUKpockonuu. Lindposble 1306paxeHns rnctonpenapaTos nomnyyeHb! ¢
ucnons3oBaHueM mukpockona Axiolmager.A2 n chotokamepsl AxioCamMRc5 (Zeiss, Germany).

Cratuctnyecknin matepuan obpabotaH ogHOAKTOPHBIM AMCMEPCHOHHBIM aHaNM30M 1 Kputepuem CTblogeHTa
AN MHOXECTBEHHbIX CPaBHEHWIA Ha KOMMbLOTEpPE B nporpamme Primer of Biostatistics.

Pe3ynbsmambi uccnedosanutl. [py npoBeaeHNN NaToMopgonornieckoro uccnegoBanns y 10-Tu XUBOTHbIX
13 NepBoN rpynnbl Ha 3-i AeHb ObINO BbISBNEHO CRyLMBAHWE ANUTENUS CAN3nUCTon obonoyku xenyaka (Puc.1, 3), pac-
LUMPEHe NPOCBETa Xenes, 04aroBas atpodns AKIOKPUHOUMTOB (PuC. 2), Ha [He kenes, YacTb napueTanbHbIX 9K30KpK-
HOLMTOB B COCTOSHAWN AMCTPOUM C HEKPOBMO3OM — BaKyonu3aumei LMTonnasmbl, KapUONMKHO30M, rpaHnLbl KNeToK
CTepTbl, FOMOreHM3npoBaHb!. Backynsipusawms CTeHKM Kenyaka akTMBHas, KpyrnHble COCyabl rMnepeMnpoBaHbl, B NOACTH-
31CTOI OCHOBE MPUCYTCTBYIOT EANHNYHbBIE 303UHODMIIbI.

Puc.1. CnywwmsaHue snutenus Puc. 2. ATpohust 3K30KPUHOLMTOB KEMNe3 Cn3NUCTOM
CnmM3ncTon 060N0oYKM CTEHKM xenyaka. YB. x400 obonoukm xenyaka. Ys. x400

Mpwn npoBeseHNM NaToMOPKONOrYECKOTO UCCNEA0BAHUS XMBOTHBIX U3 NEPBOIA rpynMbl HA 6-7 AeHb BbINo BbI-
SIBMIEHO, YTO CTEHKA Xenyaka MMEEeT TUMMYHOE CTPOEHWE, B CIIU3UCTON 060M0YKE MPUCYTCTBYIOT KpyrHble ¢hoKyChbl Ae-
hekTa - rnyboKoro Hekpo3a ¥ CyLLMBaHNS ANUTENNS, CMELIAHHOTO €O Cnu3bio (Puc. 3). MblueyHas nnacTuHKa CrmauncToi
0060mnoYKM ¢ ouaramm oTeka — MyTHasi, FOMOreHM3MPOBaHa, MMEET PhiXbli BUA. [logcnmanctas 0cHOBa B COCTOSIHUM [e-
CTPYKLMM, FOMOreH131poBaHa, BOMOKHA CTPOMbI HabyXLue, pa3BomnokHeHbl. OTek Mexay BONOKHamMu 0BusbHble MHMUb-
TpaThl U3 303MHOGUIOB, peakux mbpobnactos. OTMeYaeTes, YTO MHADMNLTPALMS 303MHOCUIIOB PACTPOCTPAHAETCS U
B MbILLEYHYIO NacTuHKy (Puc.4). KpoBeHOCHbIE COCybl B COCTOSHWM rUNEpPeMn, MAKPOLMPKYTIATOPHOE PyCcno B COCTO-
SHUK CTasa
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Puc. 3. Hekpos 1 cnywumBaHne anuTenus CTEHKW Xenyaka. Puc. 4. Otek ¢ BocnanuTenbHbIM 303UHOPUBHBIM
¥B. x40 WHunbTpaTom YB. x200

Mpyv npoBeaeHNM NAaTOMOPONOMNYECKOTO UCCNEL0BaHNS Y XNUBOTHbIX 3 BTOPOM rpynmbl Ha 3-1 AeHb Bbino BbisiB-
NEHO, YTO NMOBEPXHOCTHBI KENEe3UCTbIN ANUTENMUIA CIN3NCTON 0BONMOYKM B COCTOSHUM aTpOdnK, TOTaNbHO CryLLMBaeTCs
(Pvc.5). Snutenui, BbICTUNAIOLLMIA Xenesbl NPeACTaBNeH B OCHOBHOM CIIM3UCTbIMM 3K30OKPUHOLMTaMK, YTO NpUAaET xe-
ne3am NEHUCTbIN BWA, NPOCBETHI Xenes paclumpeHbl. O4aroBo 0TMEYaeTCcs aTpodus W CyLLMBaHWE SNUTENNS, Takke
NPUCYTCTBYIOT (hOKYCbl FOMOreHM3aLMm Kene3 — oTek. Backynapusaums CTeHkM xenyaka aktueHas. Cocyael runepemu-
POBaHbI, B CNM31CTON 060M04Ke B COBCTBEHHO-CMM3CTOM CIIOe OTMEYAEeTCs CTa3 KpOBW B kKanunnsipax.

Puc. 5. ATpocua 1 cnyLmBaHue NOBEPXHOCTHOrO anuTenus. Y. x200

Mpu npoBefeHUM NaTOMOPEONOrMYECKOro UCCREA0BaHUS Y XMBOTHbIX U3 BTOPO rpynnbl Ha 6-1 Gbino 3ame-
YeHo, YTo cnmuancTas 0bonoyka NnpeacTaBneHa Cknaakami, MblleyHast 060104ka MMeeT TUNNYHOe CTPoeHue. Ha nosepx-
HOCTW CNW3MCTON 04aroBO MPUCYTCTBYET 3€PHUCTO-TOMOreHHas Macca, COCToSALas U3 ToTarnbHO CryLEHHOro NoBepx-
HOCTHOIO 3NUTENNS, CMELIAHHOTO € 60MbLLIMM KONMYECTBOM CIU3M, @ TaKKE MENKUMU HUTEBUAHBIMU hparMeHTamu, npea-
MOMOXWUTENBHO PacTUTENBHOrO kopma (Puc. 6). HekoTopble y4acTku criM3nucton B B6okoBo 06nacTu CKnagok NoOKpbITh
YTOMLLEHHbBIM CMOEM CI3M B COCTOSHWUN OTTOPXEHUS OT anuTenus. XKenesbl xenyaka coxpaHeHbl, Coaepxat 60mbLuoe
KONMWUYECTBO CIU3NCTbIX SK30KPUHOLIMTOB, YTO MPUAAET XKene3am NEHUCTOCTb. XKenesbl 3a CYeT Pa3BUTUS B HUX CIN3UCTbIX
9K30KPUHOLIMTOB MMELOT LUMPOKME NPOCBETHI. Takxke CTEHKA xenes BbiCTNaHa bonbLUMM KONMYeCTBOM NapueTanbHbIX K-
30KPUHOLMTOB.

Mexay xenezamv MAKPOLMPKYISTOPHOE PYCro B COCTOSIHUM CTa3a, MOBCEMECTHO COBCTBEHHO-CMN3NCTbIN CMOK
MHGUNBTPKUPOBAH NuMcouuTamu (Puc. 7)

ViameHeHus1, 06HapyxeHHble B Xenyake y KpbiC 1 rpynnbl Ha 3-i AeHb, CBUAETENLCTBYIOT O AUCTPOGNN C HEKPO-
B1o30M, kKapuoNMKHO3E Yy YacTy NapueTanbHbIX 3K30KPUHOLMTOB. [PaHWLbl KIETOK CTEPTbI M FOMOreHe3MpOoBaHb!.

Y BTOpOW rpynmbl XWUBOTHbIX HA 3-i AeHb 0BHapyxeHa aTpodus U CryLLMBaHWE SNUTENNS, MPUCYTCTBYIOT ¢O-
KyCbl FOMOTEHI3aLmMK, HO HeKPOBKo3a K3OKPUHOLMTOB HE BbISIBIIEHO.

V3meHeHUs Ha 6- AeHb Y XWBOTHBIX U3 NEpPBOW rPynMbl CBUAETENLCTBYIOT O NPUCYTCTBUM KPYMHbLIX (DOKYCOB
rnyboKoro Hekpo3a 1 CryLLMBaHNS 3MUTENMUS, CMELIAHHOTO CO CnM3bto. [oACNN3NUCTas OCHOBA B COCTOSHUM AECTPYKLMK,
rOMOreHe3npoBaHa.

Y XMBOTHbIX 3 BTOPOW rPynMbl HA 6-i A€Hb MO CPABHEHWIO C KUBOTHBIMU 13 NEPBOM rpynnbl hOKyChbl HEKPO3a
OTCYTCTBYIOT, AECTPYKLMS NOACIIM3UCTON OCHOBLI HE BbisiBNeHa. MpUcyTCTBYET TOTanbHOE CNyLLUBaHUE NOBEPXHOCTHOMO
anuTenus.
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Puc. 7. UHmnbTpaums crnusncton xenyaka
numdoumTtamu. YB. x400

[laHHOe cpaBHeHWe CBMAETENLCTBYET O SBHOM TEpaneBTMYECKOM ddhekTe KOMMEKca MHYNMHA U TMAPOOKUCK
anoMUHKS.

PaHee B Tepanim apo3nBHO-A3BEHHbIX MOPaXeHW xenyaka npumeHsncs Cykpanbgat, KOTOpbIA SBNSETCS KOM-
MNeKkcoM OKTacynb@ara caxaposbl W MMAPOKCMAA arntoMUHUS, OBHAKO B AaHHbIN MOMEHT Cypkanbgar He JOCTYNeH Ha
hapmpbIHKe, Tak kak Bblna ycTaHoBMeHa rnaBeHCTBytowas ponb H. pylori B natoreHese pa3suTus ractpura y nogen.
Cykpanbgat obpasyeT B ovyare nopaxeHus cTabunbHbIi KOMAEKC ¢ 6eNKoM B NOBPEXAEHHOM CNW3MCTON 0BOMOoYKe,
0bpasys 3aluUTHYO NMEHKY Ha MOBEPXHOCTW S3Bbl U apo3un [11].

Tabnuua
XapaKTepVICTVIKa TMCTONOTNYEeCKNX o6pa3uoa Kenyaka KpbIC Nno ructonatonornyeckum ctaHgapTam Ang AuMarHoCTukK BocnaneHna
nuLLEBapUTENBHOTO KaHana BcemmpHoN accoumalmmn BeTepuHapum menkux xueoTHblx (M.J. Day et al. (2008)) [4]

OuieHnBaeMbIit napameTp 1 cTeneHb ero rpagalum
Fovina Mospexae- | MopexaeHue | ®nbpos/ | HTpasnutenuanbHsie |JiumdoumTsl n nnasmo-| JoauHodmnsl Lamina | Hedrpodunbl | Mumcpodbon-
)KVIE%ITHI:IX | |Hve MOBEpX-| dnuTenVs xe- atpocpus | mumdpoLmTe (Mumcbo- | LTBI Lamina propria | propria (kneTok B none | Lamina propria | nukynsipHas
HOCTHOTO | MyOYHON SIMKA | Kenes/ | LTOB Ha y4acTok M3 | (KNETOK B Mome 3peHms | 3peHus npu yenye- | (KMeTok B none | runeprnasus
[AeHb B3ATUS .
anuTenma (}+++) crmauctoir | 50 anuTenuanbHbix | mpy yBenuueHun x40) Hin x40) 3peHusa npuyBe- | (++t)
obpasua
(-++4) 0605104KM KNETOK) nmyeHnmn x40)
(+++) M+m
| 3 + + - 3574113 2148121 542+1,71 - -
6 + + + 7,16+2,13* 7,14£2,03" 68,28+5,02"/* - -
I 3 + + + 8,85+2,79 2,79+10,42 2,43+0,81 - -
6 - - - 11,28+2,28"/ 2,28+71,42 317042 - -

* - pasHuUa mexay 3-m 1 6-m gHém B rpynne goctosepHa (p<0,01)
** - pasHuua mexay rpynnamu goctosepHa (p<0,01)

KombuHaLms WHYNWH + rnapooKnch antoMUHNS, NPUMEHSIEMAs KpbICaM Mpu racTpuTe, nokasana foCTaTo4Ho ad-
(PEKTMBHBIN racTPONPOTEKTUBHBIN Pe3ynbTar.

Hamu oTMeyeHa anMHamuka nUMAQOLIMTOB 1 303MHOMOB B CIIM3MUCTON Xenyaka Y XUBOTHbIX 06enx onbITHbIX
rpynn (Tabn 1). B 06eunx rpynnax yBennunMBanoch KOnM4eCTBO MHTPaanuUTenmarbHbIX NMMGOoLMTOB. Tak, B NepBoil 1 BTO-
pow rpynne Ha 6-i feHb 3TOT nokasatenb Bo3poc Ha 50,14% v 21,55% B cpaBHeHuM ¢ 3-M gHEM uccneposanus (p<0,01).
OpHako, [aHHbIA NokasaTenb OTnMYanca mMexay rpynnamu. Ha 3-i geHb u 6-1 gHW uccnepoBaHms OH Bbin Bbille BO
BTOpO¥ rpynne Ha 59,66% 1 36,53% cooTBeTcTBEHHO (p<0,01).

Mpu CpaBHEHUM KONMYECTBA NMMAOLMTOB B COBCTBEHHO NMACTUHKE CAIM3UCTON 0BHapYXeHo, 4To B 1-1 rpynne
AaHHbIN NnokasaTtenb BO3poc Ha 6-i1 aeHb Ha 70,03% (p<0,01) B cpaBHEHWM C 3-M OHEM WCCNEAOBaHUS, a BO BTOPOW
rpynne 3ToT nokasaTerb ocTaBancs 6e3 CyLecTBeHHbIX konebaHni (Tabn.), Takke Mbl OTMETUM NpeobnagaHne AaHHOro
nokasatens B NepBOM rpynne Ha 6- AeHb UCCNEeA0BaHMA B CPaBHEHUM CO BTOPOW rpynnon Ha 68,07% (p<0,01). B o6eux
rpynnax yBenninBanoch KoM4ecTBO 903MHOGUNOB B COBCTBEHHOM NNACTUHKE CIM3NCTON Xenyaka. Tak, B NepBov 1 BTO-
poW rpynne Ha 6-i feHb 3TOT nokasatenb Bo3poc Ha 92,06% v 23,34% B cpaBHeHuM ¢ 3-M JHEM uccrneposanus (p<0,01).
OpHako, JaHHbIV NoKa3aTenb Takke 0TnMYancs mexay rpynnamu. Ha 3-it aeHb 1 6-1 gH1 uccnegoBaqns OH 6bin Bbile
B NepBoit rpynne Ha 55,17% u 95,36% cooTBeTcTBEHHO (p<0,01). Habrogaemasi AnHamuka CBUAETENLCTBYET O MEHee
BbIPAXEHHbIX KNETOYHbIX PEaKLMsIX B CIIM3UCTON KeNyaKa Y XWUBOTHbIX BTOPOI OMbITHOW rpynmbl.

3aknroyeHue. Takum 06pa3om, NpUMEHEHWe KOMBUHALMW TMapOKCKUaa anOMUHUS U UHYNMHA KpbICaM Npu
NpOBOKaLWK racTpuTa UMeeT 3EKT, KOTOPbIN NOATBEPXKAEH TMCTONATONONMYECKM W CITY)XXUT OCHOBAHWEM ANS Lalb-
HEeWLWNX 1cCnefoBaHUN NPUMEHEHWNS! AAHHON KOMOMHALMW NpU NEYEHNN 3PO3UBHO-A3BEHHBIX MOPAXEHUI XKenyaka
y cobaK 1 KOLLEK.
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Pe3stome. Lless uccnedosanuli — oyeHUMb eiusiHUe 2eHoghoHda maHAomoHecKol nopodbi Ha NPodyKmueHble u buomoeuyeckue Ka-
yecmea MAICHO20 ckoma Kanmbiykol nopodbl. OCHOBHbEIM HeOOCMamKOM Ka/iMbIUKO20 ckoma siefisiemcs ciabo 0bMycKyneHHas ma-
306e0peHHas yacmb mynosuwja U UHMEHCUBHOE XUPOOMITOKEHUE 8 paHHeM go3pacme. Ymobb! ycmpaHums npobnemy, bbi10 npu-
HSIMO pewerue nonpobosamb nPUUMb Kposb MaHO0IOH2CKOU Nopodsl, Komopasi npuaHaHa 00HOU U3 JTyYWUX COBPEMEHHbIX MSIC-
Hbix nopod. OcHosHol npobnemoll npu ckpewjusaHuu Kanmbiykoll u MaHdomoHeckol nopod, 05151 nofyYeHust nomeceli nepsoao NoKo-
nenus (F1), sensemcs bonbwas mMacca mesa HOBOPOXOEHHLIX mensam, mak Kak MaHOO/I0Hackas nopoda bonee yem e dsa pasa
npesocxodum no xugoll Macce Kanmbiykyto nopody. PasHocmb no xueoli Macce nomMecHbIX 6b14K08 F1, N0 CPaBHEHUIO C KaMbIUKol
nopodol, cocmasuna 7,3 ke (27,8%; P<0,001), F1 «e cebex» — 6,2 k2 (23,6%; P<0,001). Pocm nomecHbIx bbI4K08 80 8CE 803pacmHbie
nepuolds! bbi1 6osiee UHMEHCUBHbIL, YEM Yy YUCMONOPOOHbIX C8EPCMHUKO8 KanMbilkol nopodbl. B pesynbmame xugas macc 6 803-
pacme 8 mec. bbina 6onbwe y nomecel F1— Ha 59,5 ke (23,9%; P<0,001), y nomecel F1 «8 cebe» — Ha 50,2 ke (20,2%; P<0,001),
8 803pacme 12 mec. coomgemcmeeHHo Ha 71,2 k2 (20,3%; P<0,001) u 63,4 ke (18,1%, P<0,001), e so3pacme 15 mec. — Ha 86,2 k2
(20,2%; P<0,001) u 73,4 k2 (17,2%; P<0,001), e 8o3pacme 18 mec. — Ha 102,2 ke (20,6%; P<0,001) u 88,7 ke (17,9%; P<0,001).
[TomecHbie bbrku F1 docmogepHO npegocxodsim YucmonopodHbIX C8EPCMHUKO8 NO 8CEM OCHOBHbIM NPOMEpaM mera, Ymo xapak-
mepu3syem 6osee 8bICOKYI0 UHMEHCUBHOCMb UX pocma u passumusi, y nomecell F1 «e cebey pasHocmb bbina cmamucmuyecku He
docmosepHoll. HesHayumesnbHOe CHUXEHUE UHMEHCUBHOCMU pocma y nomecel npu pa3sedeHuu «8 cebey MOXHO 0OBbACHUMb UC-
nose3osaHuem Monio0bix ObI4KO8, HENPOBEPEHHBIX NO Ka4yecmey nomomcmea.

KntoueBble cnoBa: nopoaa, Obluki, YACTONOPOAHbIE, MOMECHbIE, pa3BeaeHne «B cebey, X1Bas Macca, NpoMepbI Tena.
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KanMbILKOXMaHAOMNOHICKNX NOMECHBIX ObI4KOB Npy pa3seaeHun «B cebex // M3secTns Camapckom rocyaapCTBEHHOM CENbCKOX035i-
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Original article
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Abstract. The purpose of the research is to evaluate the influence of the Mandolong breed gene pool on the productive and biological
qualities of Kalmyk beef cattle. The main disadvantage of Kalmyk cattle is a weakly muscled hip part of the trunk and intense fat
deposition at an early age. To eliminate the problem, it was decided to ask for the blood of the Mandolong breed, which is recognized
as one of the best modern meat breeds. The main problem when crossing Kalmyk and Mandolong breeds to obtain first-generation
(F1) crossbreeds is the large body weight of newborn calves, since the Mandolong breed is more than twice the live weight of the
Kalmyk breed. The difference in live weight of F1 hybrid bulls, compared with the Kalmyk breed, was 7.3 kg (27.8%; P<0.001), F1 "in
itself" — 6.2 kg (23.6%; P<0.001). The growth of mongrel bulls in all age periods was more intense than that of purebred peers of the
Kalmyk breed. As a result, live pregnancy at the age of 8 months. it was higher in F1 crossbreeds — by 59.5 kg (23.9%; P<0.001), in
F1 crossbreeds "in itself" — by 50.2 kg (20.2%; P<0.001), at the age of 12 months, respectively, by 71.2 kg (20.3%; P<0.001)
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and 63.4 kg (18.1%; P<0.001), at the age of 15 months — by 86.2 kg (20.2%; P<0.001) and 73.4 kg (17.2%; P<0.001), at the age of
18 months — by 102.2 kg (20.6%; P<0.001) and 88.7 kg (17.9%; P<0.001). F1 crossbreeds significantly outperform purebred peers in
all major body measurements, which characterizes a higher intensity of their growth and development, while the difference between
F1 crossbreeds was not statistically significant. A slight decrease in the intensity of growth in crossbreeds during self-breeding can be
explained by the use of young bulls that are untested in the quality of offspring.

Keywords: breed, bulls, purebred, mixed breeds, breeding "in itself", live weight, body measurements
For citation: Anisimov, V. R., Gazeev, |. R., Karamaeyv, S. V. & Karamaeva, A. S. (2025). Dynamics of weight and linear growth of

kalmykxmandolongsky crossbred steers when bred "in themselves". Izvestiia Samarskoi gosudarstvennoi selskokhoziaistvennoi akad-
emii (Bulletin Samara State Agricultural Academy), 10, 1, 54-59 (in Russ.). DOI: 10.55170/1997-3225-2025-10-1-54-59

lMpobnema obecneyeHnst HaceneHus CTpaHbl HaTypanbHbIMK NPOAYKTaMM XMBOTHOIO MPOUCXOXAEHNUS OLLyLLa-
eTca B Poccun octatoqHo ocTpo. Mpu aToM MSCO SBNSETCS OCHOBHBLIM MPOAYKTOM NMUTaHWS YerioBeka, B KOTOPOM CO-
Aepxatcs HeobxoauMble 415 ero opraHu3Ma nomnHoLEHHble 6enku 1 NoMHbI Habop He3aMeHUMbIX amuHokucenoT. Oc-
HOBHbIM UCTOYHMKOM MsiCa U MSICHBIX NPOAYKTOB B Poccuu Bceraa Obin KpynHbIi porathii CkoT. Msco — rosignHa B Msic-
Hom 6anaHce ctpaHbl Ao 1990 r. coctasnsna 43%, unm 35,3 kr Ha Yenoseka B rog. Nocne pacnaga Cosetckoro Coto3a,
BcTynneHne Poccun B BTO, nepexos SKOHOMUKM Ha PbIHOYHbIE OTHOLLIEHMS, 06pa3oBaHne aucnapuTeTa LieH Ha NPOMBbILL-
NEHHYI0 U CENbCKOXO3ANCTBEHHYIO NPOAYKLMIO MHOTE arpapHble NpeanpusaTis B CTPaHe HE BblAep)KaB KOHKYPEHLMH
npekpaTuimn CBOK AesTenbHOCTb. B pesynbrate BHYTPEHHW PbIHOK 3anOMHUIM TOBapbl 3apyb6exHOro Npou3BOACTBa,
noctaeue Poccuio Ha rpaHb NONHON yTpaThl NPOAOBONLCTBEHHO Ge3onacHocTy [1-5].

[ns ucnpaenexus cutyauun n obecneyeHns HaceneHus cTpaHbl Npogykrami cobeTBeHHOro nponssoacTea Mu-
HWCTEPCTBOM Cenbekoro xo3siictea PO B 2008 r. 6bina paspabotaHa MporpamMmma paseuTis CENbCKOTO X03sCTBA U pe-
YNUPOBaHKS PbIHKOB CEMbCKOXO3AMCTBEHHOM NPOAYKUMK. B CBA3M C TeM, YTO 3a NEPECTPOEYHbIN NEpPUOA MOrosoBLE
KPYMHOrO poraToro ckoTa cokpaTunoch Gornee Yem B 8 pas3, CTaBka Mo HapalMBaHuo NPOW3BOACTBA Msca caenaHa Ha
NTMLEBOACTBO M CBMHOBOACTB, Kak Hambonee ckopocnenble nogotpacnu. CornacHo npukady MuHsgpasa Poccum ot
19.08.2016 r. Ne614, 6bina cHxeHa Ha 9 Kr, pekoMeHZyeMas UHCTUTYTOM NMiTaHua AkagemMun MeauUMHCKUX Hayk P,
Hopma noTpebnenus msca — 4o 73 kr B rog. Mpn aToM B MsicHOM 6anaHce 4ons roBsanHbl bbina ymeHblieHa Ha 24,1%,
a Msca NTuLbl yBenuyeHa Ha 36,0%. Beero 3a 2023 r. 6bino chakTnyeckn notpebneHo (¢ yyetom umnopta) 79 kr Msica Ha
yernoBseka, B Tom uncne 44,3% msica ntuupbl, 38,0% — cBUHMHBI, 15,2% — rosauHbl 1 TENSTUHBI [6-9].

Bonpockl npogoBonbCTBEHHON 6€30MacHOCTH CTPaHbl HaxoAaTCs Ha ocobom koHTpone lMpesunaerTa u Npasu-
TenscTBa PO [10]. MpropuTeTHEIMKU BONPOCaMM rOCYAAPCTBEHHOTO PErYNMPOBaHUS SBASKOTCS: MHBECTULMOHHAS aKTUB-
HOCTb B CEMbCKOM X035ACTBE U NNaTeXeCNOCOBHOCTb HAaCENEHNS CTPaHbI, AUCTAPUTET LiEH Ha CENbCKOXO3SAMCTBEHHYIO 1
NPOMBILLMEHHY0 NPOLAYKLMI0, AeULMT KBANUPULMPOBaHHbIX KaAPOB Ha Cene, COKPaLLEeHUE reHeTUYECKNX PeCypcoB OTe-
YEeCTBEHHON CeneKLMW, YCTPaHEHNe pasnnimns B YPOBHSX XU3HW FOPOACKOrO 1 CENbCKOro HaceneHus, 6e3 koToporo He-
BO3MOXHO peLLeHre gemorpachnieckon npobnemsl B cenbCkom MecTHocTu [11, 12].

PelueHve Bonpoca Npon3BOLACTBA rOBAAVHbI 3aKMOYAETCS B Pa3BUTUN CNELMann3npoBaHHOrO MSICHOMO CKOTO-
BOACTBA, 40NS KOTOPOro OT 0BLLero NPoU3BOACTBA MACa KPYMHOMO poratoro CkoTa COCTaBNSET B HacToslee Bpemsi 2,5%.
Bcero B Poccuu, no gaxHeiM BHAW nnemenHoro gena [13], pa3sogat 16 cneunanmampoBaHHbIX Nopos MSICHOro Hanpas-
nenus. Mo gaHHbIM GOHWTWPOBKM Hanbonee LUMPOKO MCMOMb3YTCS TOMbKO YETbipe MOpoAbl: abepanH-aHrycckyto
(41,8%), kanmbiukyto (27,1%), repedopackyto (15,8%) u kasaxckyto 6enoronosyto (10,6%). Tonbko gBe U3 HUX — Kan-
MblLIKas 1 ka3axckas 6enoronosas, NPeACTaBNSAOT POCCUICKYIO CENEKLMIO, Y4TO B Cymme cocTaBnseT 37,7% oT obuiero
norofoBbs MACHOro ckota B Poccum [14-16).

YT0Bbl YNyYlWNTb MSCHbIE KA4YECTBA W MOBBICUTb KOHKYPEHTOCTIOCOOHOCTb KanMbILKOro ckoTa, ¢ 2014 r. nposo-
OATCS UCCMefoBaHMs MO U3YYEHWI0 BO3MOXHOCTM CKPELLMBAHWS KanMbILKOW MOpoasl ¢ MaHLOMOHTCKOM, 3aBE3EHHON
Bnepsble B Poccuto B 2011 r. Ha TeppuToputo Camapckoin obnactu [17-19].

Lenb uccnedosaHull — OLEHUTb BNUSHWE reHOOHAA MaHAONOHICKO NOPOAbI HA NPOLYKTUBHbIE M Byonoru-
Yeckune KauecTBa MsICHOrO CKOTa KanMbILKOM NOpozpbl.

3adayu uccnedosaHull — V3y4nTb BIMSHIE CKPELLMBAHMS KOPOB KanMBbILKO NOpoabl C OblkaMn MaHZOMOHT-
CKOV MOPOAbI Ha XMBYIO Maccy 1 BENMYMHY NPOMEPOB Tena y NOMECEN NePBOro NOKONEHWS W Npu pa3BefeHum «B cebex
B pa3sHble BO3PACTHbIE NEPUOabI.

Mamepuan u memodsi uccnedoeaHull. 5azoBbIM X03AACTBOM, re NPOBOAWNN UCCNEAoBaHus, sBnsieTcs «MM
Byraes C.H.» Anekceesckoro paitoHa Camapckoin obnactu. M3 HOBOpOXAEHHbIX ObI4KOB Bblnn CHOPMUPOBAHBI TPU
rpynnbl no 20 ronoB B kaxaoi: | rp. (KOHTponbHas) — yncTonopoaHas kanmbiukas, |l rp. (onbiTHas) — %2 kanMbiukas
(K) x %2 mangonoHrckas (M), Il rp. (onbitHas) — %2 K x %2 M «B cebe». [ins pasBeaeHns «B cebex ncnonb3osanm nomy-
KPOBHbIX KOPOB 1 ObIKOB.
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[ns n3yyeHns MHTEHCMBHOCTK pocTa BblykoB B BospacTe 8, 12, 15, 18 mMecsues npoBoguny UHAMBMAYarNbHOE
B3BELLMBAHWE Ha HaMOmNbHbIX MOBUMbHBIX SNEKTPOHHBIX BECAX Mapku «Xeanoky. OLeHKy NMHEeHOro pocTa 1 U3MeHeHus
cTaTeil Tena NpoBOAMIM METOAOM B3ATWSI MPOMEPOB MOCNe OTOMBKM OT MaTepeit B Bo3pacTe 8 MeC. N NpW CHATUW C
oTKopma B Bo3pacte 18 mec.

Pe3ynbmamsi1 uccnedoganull. AHanu3 maccbl Tena noaonbITHbIX GbI4KOB B pa3Hble BO3pPaCcTHbIe Nepuoabl no-
ka3ari, YTO YMCTOMOPOAHbIE 1 MOMECHBIE XXMBOTHBIE 3HAYMTENBHO PA3NMYaOTCA MO XKUBOW Macce (Tabn. 1).

Tabnuua 1
/I3meHeHIe MHTEHCMBHOCTM pocTa ObIYKOB C BO3PACTOM
[Mopoaa v nopoaHOCTb BbIYKOB
Bospacr, mecsues yucTonopogHas YK X %% M “BKx%M
KanmblLKas «B ceber
XKusas macca, kr
HoBopoxaeHHbIe 26,3+0,44 33,6+0,63 32,5+0,52
8 248,7+3,51 308,2+4,36 298,9+3,87
12 350,1+4,66 421,3+512 413,5+4,59
15 426,444 .93 512,6+5,84 499 845,23
18 495,6+5,39 597,8+6,73 584,316,17
CpeHecyTouHbIE NPUPOCTHI XNBOM MAcChl,
0-8 926,7+18,11 1144,2+23,76 1110,0£22,38
8-12 845,0+18,56 942,5+21,89 955,0+20,91
12-15 847,8+£17,63 1014,4£22,34 958,9+20,47
15-18 768,9+17,84 946,7+£21,53 938,9£20,24
0-18 869,1£17,95 1044,8+22,67 1021,8+21,18

JKuBasi Macca 04eHb BaxkHbII NPU3HaK, KOTOPbI XapaKTepuayeT COOTBETCTBIE CTaHAAPTY NOPOLb!, MUHTEHCUBHOCTb
pocTa 1 MsICHble Ka4ecTBa XMBOTHOrO. Kpome Toro, Macca nroga npu poxaeHuW onpeaenset NerkocTb 0Tena Kopos-mate-
Pen, Tak Kak 04eHb KpyMHbIA TENEHOK, Maccoi 7% v boree, N0 OTHOLLEHMIO K XKVUBOW Macce MaTepu, SBMSEeTCs NPUYMHON
TPYAHbIX OTENIOB U UX HETATMBHbIX NOCAEACTBUN Kak Ans KOpOBbI, TaK M A1 CaMOro HOBOPOXAEHHoro [4, 11, 16].

OcHoBHo NpoBIeMoN Npu CKpeLyBaHUM KanmbILKOA 1 MaHLOMOHICKON NOPOA, AN NONyYeHns noMecen nep-
Boro nokonenus (F1), sBnsaeTca 6onbluas Macca Tena HOBOPOXAEHHbIX TENAT, TaK Kak MaHAOMOHIcKast nopoga Gonee
4eM B [Ba pa3a NpeBOCXOAMT N0 XKMBOM Macce KanMblLKyo nopoay. PasHOCTb No xu1BOM Macce NoMecHbIX ObiukoB Fi, no
CPaBHEHWIO C KanMbILKOW nopomoW, coctaeuna 7,3 kr (27,8%; P<0,001), F1 «B cebe» — 6,2 kr (23,6%; P<0,001).

PocT nomecHbIx BbI4YKOB BO BCE BO3PaCTHbIE Nepuogb! bl 6onee MHTEHCHUBHLIN, YEM Y YMCTOMOPOAHBIX CBEPCT-
HWKOB KanMbILKO NopoAbl. B pesynbrate xuBas macc B Bo3pacte 8 mec. bbina 6onblwe y nomecei F1 — Ha 59,5 kr
(23,9%; P<0,001), y nomecen F1 «B cebe» — Ha 50,2 kr (20,2%; P<0,001), B Bo3pacTe 12 Mec. COOTBETCTBEHHO Ha 71,2 Kr
(20,3%; P<0,001) n 63,4 kr (18,1%; P<0,001), B Bo3pacte 15 mec. — Ha 86,2 kr (20,2%; P<0,001) n 73,4 kr (17,2%;
P<0,001), B Bo3pacte 18 mec. — Ha 102,2 «r (20,6%; P<0,001) n 88,7 kr (17,9%; P<0,001).

PasHas MHTEHCMBHOCTb POCTa U pasHMLa MO XMBOW Macce npu CHATMM C OTKOpMa B Bo3pacTe 18 mec. onpee-
nnnu, 4o B cooTBeTcTBUM € TpeboaHuammn TOCT P 54315-2011 «KpynHbIin porathii CKOT 415t y60si», NOMeCHble Bblukm
oTBevanu ycrnosusm ans kateropun «Cynep» (550 kr u 6onee), a YMCTONOPOAHbIE KanNMbILKOW MOPOAbl KaTeropus
«3kcTpay (450-499 kr).

AHanua nony4eHHbIX pe3ynbTaToB Nokasar, Yto Hanbonee MHTEHCHBHBIM Obln POCT BbIYKOB B NEPUOA OT POX-
AeHus fo 8-mecsuHoro Bospacta. Becb neTHe-oceHHMIn nepunog 6bl4ku HAaXOAUMNCL BMECTE C MaTepsiMi Ha nacTouLue,
nomnyyas B HeOrpaHNYeHHOM KOnm4ecTse MOmoko. Kpome Monoka 1 nacTbuLLHOM TpaBbl MONOAHSK MOMyYan NnogkopmKy B
BMAE KOMBKKOpMa 1 Menko cTebenbyaToro ceHa, KoTopyto Gblukam ckapMMBanv B creuyanbHbIX NepeaBKHbIX KPbITbIX
3aroHax. Camble BbICOKWE CpeaHEeCcYTOUHbIE MPUPOCTLI XMBOW Macchl Bbinn B rpynne noMecHbix 6biukoB Fq (1144,2 1),
KOTOpbIE NPEBOCXOANNM CBEPCTHUKOB KanmblLkoi nopogbl Ha 217,51 (23,5%; P<0,001), nomecen F1 «B cebe» —Ha 34,2 1
(3,1%).

Mocne oTbrBKM BbIYKOB OT MaTEpENA, BECb 3UMHUIA NEPUOZ, UX COLEPXKanM B MOMELLEHNSIX B CEKLMAX Ha ryBoKom
CONOMEHHO noacTunke. KapanHanbHoe M3MEHEHME TEXHONOMW COAEPaHNS U KOPMITEHNS, KTMMaTUYECKME NepeMEHbI
CcTanm NPUYMHON CTPECCa Y KUBOTHbIX, YTO MPUBENO K CHUKEHWIO MHTEHCUBHOCTM POCTa ObIYKOB. Y YMCTONOPOAHBIX Obly-
KOB CPEAHECYTOYHbIE MPUPOCTbI XMBOIA Macchbl CHU3MNUCL B cpeaHem Ha 81,7 1 (8,8%; P<0,01), y nomecHbix F1 — Ha
201,71 (17,6%; P<0,001), F1 «B cebe» — Ha 155,0 r (14,0%; P<0,001).

B koHUe anpens, nocne oTpacTaHns NacTOULLHON TpaBbl, BbIYKOB BbIFOHANM Ha NacTouLLa, rae 3aKouUTeNbHbIN
OTKOPM NPOBOAUNM METOAOM Haryna. Haryn He npuBen K yBENNYEHWNIO CPEAHECYTOYHBIX MPUPOCTOB XWBOTHBIX, HO NPY
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9TOM NpaKTUYECK HUBENMPOBAI BO3PACTHOE CHYKEHWE MHTEHCUBHOCTY pocTa. B pesynbTtate, 3a BeCb Neprop BbipaLLy-
BaHWS 1 OTKOPMa CPefHECYTOYHbIE NPUPOCTLI XMBOM Macchl NOMECHbIX BbI4KkOB F16binu 6onbLue, YeM y YNCTONOPOAHbIX
Ha 175,7 1 (20,2%; P<0,001), y nomecHbix F1 «B cebex» — Ha 23,0 1 (2,3%).

YBennyeHue Maccbl Tena XUBOTHBIX C BO3PACTOM CBA3AHO C U3MEHEHUAMM CTaTeil Tena u aKCTepbepa B LIENOM,
4TO TaKxKe SABNSAETCS XapakTepUCTUKOM X NOPOAHbLIX 0CobeHHocTel (Tabn. 2-3).

Tabnuua 2
Mpomepel Tena bbI4KOB B BO3pacTe 8 MecsLeB, CM
lMopoga 1 NopoaHOCTb BbIYKOB
Mpomep yncTonopoaHas YK x %M “BKx%M
KanmblLikas «B ceber

BbicoTa B Xonke 108,3+0,58 111,540,63 110,9+0,60
BbicoTa B KpecTue 113,540,60 116,240,65 115,440,63
Kocas gnuHa TynosuLua 118,1+0,69 124,3+0,68 122,9+0,57
LLnpuHa rpyam 32,3+0,31 35,2+0,36 34,8+0,29
[nybuHa rpyau 52,9+0,42 56,9+0,58 56,1+0,50
O6xBart rpyam 3a nonatkamu 143,4+0,79 148,1+0,93 147,60,88
Kocast pnvHa 3apa 38,9+0,33 41,4+0,45 40,9+0,37
lMonyobxeat 3apa 86,5+0,81 91,7+0,92 91,2+0,84
LUnpuHa B Maknakax 34,2+0,24 38,3+0,41 37,9+0,36
[LnpuHa B Ta306epeHHbIX COMNEHEHNSIX 35,840,27 39,740,36 38,840,42
LUnpuHa B ceganuwipbix byrpax 13,1£0,09 16,840,12 16,540,10
O6xBaT nscTy 16,2+0,11 17,940,14 17,6+0,12

B Bospacte 8 mec. (Tabn. 2) y YnCTONOPOAHBIX N MOMECHBIX BbIYKOB YXKE HaYamm OTYETIMBO HOPMUPOBATHCA
pasnnuns no aKCTEpbEpPY, KOTOPbIE XapaKTEPU3YHT MACHLIE ()OPMbI XXMBOTHBIX. [ToMecHbIe Bbluku F1 mpeBocxogunm no
BbICOTE B XOJIKE YACTOMOPOAHbIX CBEPCTHMKOB Ha 3,2 cM (3,0%; P<0,001), nomecHbix F1 «B cebex» —Ha 0,6 cm (0,5%), no
KOCOW AnWHE TYNoBMLLA, COOTBETCTBEHHO Ha 6,2 cm (5,2%; P<0,001) n 1,4 cm (1,1%), no wmpuHe rpyan — Ha 2,9 cm
(9,0%; P<0,001) n 0,4 cm (1,1%), no rnybuHe rpyan — Ha 4,0 cm (7,6%; P<0,001) n 0,8 cm (1,4%), no obxsaty rpyau 3a
nonatkamun — Ha 4,7 cm (3,3%; P<0,001) n 0,5 cm (0,3%), no kocon gnvHe 3aga — Ha 2,5 cm (6,4%; P<0,001) n 0,5 cm
(1,2%), no nonyobxsarty 3aaa (npomep peropu) — Ha 5,2 cm (6,0%; P<0,001) n 0,5 cm (0,5%), no LwmpuHe B TazobeapeH-
HbIX couneHeHmsx — Ha 3,9 cm (10,9%; P<0,001) 1 0,9 cm (2,3%), no wupuHe B ceganuiiHbix 6yrpax — Ha 3,7 cm (28,2%;
P<0,001) n 0,3 cm (1,8%).

B npoLiecce BbipalLMBaHNS 1 OTKOPMA POCT MbILLIEYHOM U KOCTHOI TKaHel B OpraHmame NOMECHbIX ObI4KOB Npo-
xoaun bonee MHTEHCMBHO, B pe3ynbTaTe pasHuLa no BeNWYMHE OCHOBHbIX MPOMEPOB Tena elye ysenuuunack (tabn. 3).

Tabnuua 3
lMpomepsl Tena 6bl4koB B Bo3pacTe 18 mecsues, cM
lMopoga 1 NopogHOCTL BbIYKOB
Mpomep yucTonopoaHas %K x %M 2Kx %M
KanmblLKas «B cebey

BbicoTa B xonke 126,50,76 131,6+0,87 130,7+0,81
BbicoTa B KpecTue 132,440,83 135,940,96 134,5+0,88
Kocas anuHa TynosuLa 151,2+0,98 158,5+1,18 156,3+1,12
LLUnpuHa rpyam 44 6+0,47 47,8+0,63 47,2+0,59
Fny6uHa rpyou 69,8+0,56 74,240,78 73,540,67
O6xBat rpyav 3a nonatkamu 183,6+1,13 194,4+1,35 193,7+£1,22
Kocas gnuHa 3aga 51,3+0,46 55,9+0,56 55,6+0,53
lMonyobxeat 3apa 119,7+0,65 128,3+0,78 127,8+0,69
LLnpuHa B Maknakax 454+0,42 50,940,57 50,240,48
LUnpuHa B Ta306e4PEHHBIX COYTIEHEHNSX 47,6+0,48 53,740,62 52,940,56
[npuHa B ceganuwiHbix byrpax 22,3+0,15 26,2+0,21 25,7+£0,19
O6xBat nacTu 20,1+0,13 23,4+0,17 23,1+£0,14

3a nepwuop ¢ 8 0o 18 mec. BbICOTa B XOMKE YBENUUMIACH Y YUCTOMOPOAHbIX OblukoB — Ha 18,2 cm (16,8%; P<0,001),
y nomeceit F1—Ha 20,1 cm (18,0%; P<0,001), F1 «B cebe» — Ha 19,8 cm (17,9%; P<0,001), kocas anuHa TynosuLla, cooT-
BETCTBEHHO M0 rpynnam — Ha 33,1 cm (28,0%; P<0,001); 34,2 cm (27,5%; P<0,001); 33,4 cm (27,2%), wupmnHa rpyam — Ha
12,3 cm (38,1%; P<0,001); 12,6 cm (35,8%; P<0,001); 12,4 cm (35,6%; P<0,001), rnybuHa rpyam — Ha 16,9 cm (31,9%;
P<0,001); 17,3 cm (30,4%; P<0,001); 17,4 cm (31,0%; P<0,001), obxBaT rpyam 3a nonatkamu — Ha 40,2 cm (28,0%; P<0,001);
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46,3 cm (31,3%; P<0,001); 46,1 cm (31,2%; P<0,001), kocas anvHa 3aga — Ha 12,4 cm (31,9%; P<0,001); 14,5 cm (35,0%;
P<0,001); 14,7 cm (35,9%; P<0,001), nonyobxeat 3aga — Ha 33,2 cm (38,4%; P<0,001); 36,6 cm (39,9%; P<0,001); 36,6 cm
(40,1%; P<0,001), wupmHa 3apa B Ta306eapeHHbIX couneHenusx — Ha 11,8 em (33,0%; P<0,001); 14,0 cm (35,3%; P<0,001);
14,1 cm (36,3%; P<0,001), wmnpuHa B cepanmHblx byrpax — Ha 9,2 cm (70,2%; P<0,001); 9,4 cm (56,0%; P<0,001); 9,2 cm
(55,7%; P<0,001).

Takum obpasom, B Bo3pacte 18 mMec. nomecHble Obluku F1 NpeBOCXOAMAM MO BLICOTE B XOMKE CBOMX YMCTOMO-
POAHbIX CBEPCTHUKOB Kanmblukoi nopoabl Ha 5,1 cm (4,0%; P<0,001), nomecHbix F1 «B cebe» — Ha 0,9 cm (0,7%), no
KOCOW AnWHe TynoBuLLa, COOTBETCTBEHHO Ha 7,3 cM (4,8%; P<0,001) n 1,7 cm (1,1%), no wmpuHe rpyan — Ha 3,2 cMm
(7,2%; P<0,001) n 0,6 cm (1,3%), rnybune rpyam — Ha 4,4 cm (6,3%; P<0,001) n 0,7 cm (1,0%), obxeaT rpyam wa nonar-
kamn — Ha 10,8 cm (5,9%; P<0,001) n 0,7 cm (0,4%), kocon anuHe 3aaa — Ha 4,6 cm (9,0%; P<0,001) u 0,3 cm (0,5%),
nonyobxearty 3aga — Ha 8,6 cm (7,2%; P<0,001) n 0,5 cm (0,4%), wmnpuHe 3aaa B Ta3obedpeHHbIX COUNEHEHNX — Ha 6,1
cM (12,8%; P<0,001) n 0,8 cm (1,5%), wmpuHe B cepanuiHbix 6yrpax — Ha 3,9 cm (17,5%; P<0,001) n 0,5 cm (1,9%).

3aknoyeHue. CkpeLyyBaHye KOPOB KanMbILKOW Nopoabl ¢ GblkaMy MaHAOMNOHICKOA NOPOALI NO3BONSET YBENN-
YWTb XMBYIO Maccy Npu CHATUM C OTKOpMa y nomecer nepsoro nokonexns Ha 102,2 kr (20,6%; P<0,001), y nomecen F1
npu pa3BeaeHun «B cebe» — Ha 88,7 kr (17,9%; P<0,001). MomecHbie Bblukn F1 4OCTOBEPHO NPEBOCXOANN YCTONOPOA-
HbIX CBEPCTHWKOB KanMbILKOM NOPOAbI N0 BCEM OCHOBHbLIM MPOMepaM Tena, YTo XxapakTepusyeT 6onee BbICOKYH) WHTEH-
CMBHOCTb WX pOCTa M pa3BuTys, y nomeceit F1«B cebe» pasHoCTb Oblna CTaTUCTUYECKN HE 4OCTOBEPHOM.
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Pe3tome. B cmambe npueodsmces pe3ynbmamel cpagHUMenbHOU OUEHKU pocma, pa3sumus U MSCHOU npodykmugHocmu
MOos00HsAKa 80/1202padcKoll MOHKOPYHHOU NopoOk! U nomMecel, NOMYYEeHHbIX 8 Pe3ynbmame CKpewusaHus 801202padckux
MOHKOPYHHbIX 08UemMamok ¢ bapaHaMu akXaukckol Msco-wepcmHol nopodsl KpecmbsHCK020 xo3sticmea «CanmaHamy.
Paznuyusa mexdy epynnamu no xueoli macce 06BACHIIOMCS NOPOOHLIMU 0COBEHHOCMAMU OMUOBCKUX (hOPM KUBOMHBIX U
nposieneHuem ezemeposuca. Tak, bapaH4uku om aKxaukckux npousgodumeneli npegocxodunu no xugol Mmacce bapaHyukos
om npouseodumenel 8o2oepadckol nopodsl npu poxdeHuu Ha 9,1% (P<0,05), npu ombuske Ha 2,1% u 8 8 msaCAues Ha
5,2% (P<0,05). Apoyku, coomeemcmeeHHo, npegocxodunu npu poxdeHuu Ha 0,4 ke unu Ha 9,8% (P<0,05), e 8 mecayes Ha
1,6 k2 unu Ha 5,8% (P<0,01). [aHHble npomepos mena u 8eu4UHbI UHOEKCO8 MESIOCTOXEHUS, Xapakmepu3youwux ebipa-
JKEHHOCMb MSICHOCMU, NOKa3sbigam NPUMyw,ecmeo MOonoOHsKa om npoudsodumeneli akxaukckol nopodbl Had nomom-
cmeom npousgodumeneli goneoepadckoli nopodsl. [ns usydeHuss MACHOU npodykmueHOCM U npogoduIuCh KOHMPObHbIE
ybou bapaHyukos 6 sospacme 4 u 8 mecsyes. pu amom no ybolHoU Macce ommeyeHO npesocxodcmeo nomomemsea om
akxaukckux 6apaHos Ha 1,27 ke unu Ha 5,8%.

KntoueBble cnoBa: akxankckas, BONrorpazckas, pocT, passuTue, MONOAHSIK, k1Bas Macca, YOoiHble kavecTsa
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BR24992940 — «Co3daHue 8bicokonpodykmusHOU nonynsayuu 0gely ceaepo-80CmoYHo20 peauoHa KasaxcmaHa Ha ocHoge pa3pa-
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USE OF MEAT AND WOOL BREED PRODUCERS TO IMPROVE THE MEAT PRODUCTIVITY OF FINE FEEL SHEEP
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Abstract. The article presents the results of a comparative assessment of the growth, development and meat productivity of
young Volga-Grad fine-fleeced sheep and crossbreeds obtained as a result of crossing Volgograd fine-fleeced sheep with sheep
of the Akzhaik meat and wool breed of the Saltanat farm. The differences between the groups in terms of body weight are
explained by the breed characteristics of the paternal forms of animals and the manifestation of heterosis. Thus, sheep from
Akzhaik producers outnumbered sheep from producers of the Vogograd breed in live weight by 9.1% (P<0.05), by 2.1% when
chipped, and by 5.2% in 8 meat products (P<0.05). The yearlings, respectively, outperformed at birth by 0.4 kg or 9.8% (P<0.05),
at 8 months by 1.6 kg or 5.8% (P<0.01). Body measurements and body indices characterizing the severity of meat content show
the superiority of young animals from the Akzhaik breed over the offspring of producers Volgograd breed. To study meat produc-
tivity, control slaughterings of sheep aged 4 and 8 months were carried out. At the same time, in terms of slaughter weight, the
superiority of offspring from Akzhaik sheep was noted by 1.27 kg or 5.8%.

Keywords: akzhaikskaya, volgogradskaya, growth, development, young, live weight, slaughter qualities
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ArponpombiwneHHbIn komnneke Pecnybnnkm KasaxctaH B pesynbrate NpoBeaeHHbIX 3DMEKTUBHEIX pediopm 13
KPU3MCHOTO COCTOSIHWS NEPEXOAMT B CTaAuio NOCNeA0BaTeNbHOM passnTis. B 4aHHOM cekTope SKOHOMUKM, He0BX0AMMO
B NEPCMNEKTMBE He TOMbKO 3aKPENUTb AOCTUTHYTbIE YCneXu, HO U 0BecneynTb poCT CENbCKOXO3AMCTBEHHOMO NPOU3BO-
cTBa, CTabununanpoBaTb NPOAOBONBCTBEHHBIN PbIHOK CTPaHbI 1 He AOMYCTUTL Cnaaa B 0b6ecneyeHnn HaceneHus oteve-
CTBEHHOW NpoayKumen. TeM cambIM €o3aaTb NPeanoChbITKA A1 YCTONYMBOrO SKOHOMUYECKOrO pocTa Yepes adhpekTnB-
HO€ B3aWMOAECTBIE arpapHOro 1 NPOMBILLMEHHOMO CEKTOPOB, a Takke pa3paboTaTb 3PMEKTUBHbIE CENEKLMOHHbIE Npu-
€Mbl B OTpacnu oBLeBoacTea [3, 6, 7].

MeXnopogHoe CKpeLBaHue B MSCHOM OBLEBOACTBE MO3BONSET PacLLUMpUTb HACMEeACTBEHHbIE OCHOBbI Opra-
HM3Ma, koTopasi cnocobCTBYET NOMy4aTh NOTOMCTBO C Bosiee BbICOKON NPOAYKTMBHOCTLIO [2, 8, 11].

B coBpeMeHHOM MHTEHCUBHOM OBLIEBOACTBE OCHOBHOE BHUMaHWE YAENSETC NPOU3BOACTBY MACA ArHAT U MOMO-
Lo 6apaHuHbl. [ToMecHble XMBOTHbIE NEPBOrO MOKONEHWS NPEBOCXOAAT CBOMX MPEAKOB MO XKWBOW Macce, yOoitHoMY
BbIX0AY, onnate kopma [1, 4, 10].

KopmneHue BNMsieT Ha CKOPOCTb POCTa W KaY4€CTBO TYLUW MOMECHBIX XWUBOTHbIX. [1pW 9TOM, NOMECHbIE XMBOTHbIE
OTNINYAI0TCS BbICOKMM YPOBHEM 0OMeHa BeLLeCTB, AhEKTVBHEE NepeBapyBal0T NUTaTeNbHbIE BELLECTBA KOPMA, a Takke
NyYLe UX UCMONb3YIOT, 1 3TO CBOK 0Yepesb NOMOXUTENBHO BIIMSET HA NPOAYKTMBHbLIE KAYECTBa XUBOTHLIX [5, 9, 12].

Lenb uccnedosarull — oLeHUTL 3GhHEKTMBHOCTb CKPELLMBAHWS BONTOTPAACKMX TOHKOPYHHbIX OBLEMATOK C ba-
paHamm aKkKamnkCKom MSCO-LLEPCTHOM Nopoabl.

3adayu uccnedogaHull — N3y4nTb POCT, Pa3BUTIE W MOBbILIEHNE MSICHO NPOAYKTUBHOCTI MOMOAHSKA BOMrO-
rpagCckon TOHKOPYHHO MOpofbl 1 MOMECEN, NOMYYEeHHbIX B Pe3yrbTaTe CKpeLLMBaHUS BONTOrpaZCKiX TOHKOPYHHbIX OB-
LiemaTok ¢ 6apaHamu akkanKCKO MSCO-LUEPCTHON NOPOAbI.

Mamepuanbsi u Memodbi uccnedogaHull. /\cnonb30BaHHbIE B OMbiTax MaTKW BONTOrPafCKMx TOHKOPYHHbIX OBEL,
pasBoanmMbix B KX «CanTaHaT» XxapakrepusoBanuch cpeaHumm nokasatensmu. CpeaHss xkusas Macca MaToK X03sMCTBa
coctasuna 49,0 kr, HacTpur MbiTon Wwepctu 1,5 kr npu Boixoae 42,7%, onvHa wepctn — 6,5 cM. OnbITHbIE MaTKW MO
TOSLL/HE BOSIOKOH B CPEAHEN 30HE LTanens B cpeaHeM Xxapaktepuayotcs — 60-M kauecTBOM. TOHWHA LUEPCTHbIX BOIOKOH
B HKHEN 30He LLUTaNens OHa cocTaBuna 22,5 MkM, B cpeaHei — 23,7 MKM 1 B BEPXHEN — 24,4 MKM.

[N ynyylweHns MACHBIX Ka4eCTB Pa3BOAMMbIX B XO3SCTBE OBEL, BONMOrpafaCcKon MSACO-LLIEPCTHON TOHKOPYHHOM
nopogbl MeTOAOM BBOAHOMO ckpelymBanns, B KX «CantaHat» 6binn 3aBe3eHbl 6apaHbl-NPOM3BOANUTENN aKKAWUKCKOM
MSICO-LLEepCTHOM nopogb! M3 nnemxo3a KX «KyaHbiw» AKKauKCKoro paioHa.

MpooyKTMBHOCTL GapaHOB-NPOM3BOAUTENEN AKKAUKCKONM MSCO-LLEPCTHON 1 BONTOrPaACKON TOHKOPYHHON MOpoA
npuBeaeHsbl B Tabnuue 1. MogobpaHHbie ans nccnenoBaHuii 6apaHbl N0 NPOAYKTUBHBIM Ka4eCTBaM OTBEYAKOT CTaHAap-
Tam (MUHUManbHbIM Tpe6OBaHMAM) CBOEN NOPOAbI.

Tabnuua 1
[NokasaTenu NpogyKTMBHOCTM BapaHOB-MPON3BOAMTENEN
Mopoaa Mhg. No | Knace XKusas OnuHa HaCTpE/II' LIepCTH, KE Bbixog MbITg)FO KauectBo
macca, Kr LIepCTH, CM rPSI3HON MbITON BOOKHa, % LiepcTu
517 an 95 14,5 8,7 57 65 48
AKMU 5265 an 94 14,0 8,6 55 64 50
BM 6835 an 93 9,0 11,0 55 50 60
3413 on 94 9,5 11,4 5,6 49 64

[Ins cpaBHUTENBHON OLEHKN MSICO-LUEPCTHbIX NoKa3aTenei noMeceit nomyYeHHbIX OT CToMb30BaHNs GapaHoB-
NPOM3BOAMTENEN BONTOrpazCckon Nopozabl v akkankckon Nopoabl Ha OBLEMATKaX BONrorpasckon nopoabl Hamm Gbiro nay-
YEHO POCT, Pa3BUTUE, MsICHas MPOLYKTUBHOCTb MaTOK CPaBHUBAEMbIX MOPOL.

Pesynbmambi uccnedoeanuti. Macca Terna siBNSi€TCS [MaBHbIM NoKasaTenemM pocTa W pasBuTUS OpraHuama B
pasnyHble CTaaMM €ro XM3HW. Ha pocT 1 pasBUTME KMBOTHBIX, Kak B MOPUOHArbHBIA, Tak 1 B NOCNEMyOLLME Neproap!
OKa3bIBaKOT BNUSHIE MHOTME (haKTOpbI. M3BECTHA 3aBUCMMOCTb MAacChl SITHAT NMPK POXAEHUM OT YCOBMIA KOPMMEHUS U
cofepXaHns MaTok B Nepuop CysirHOCTM, UX BO3pacTa, Macchl Tena, nona srHsT, nopoas! 1 7.4. [5].

A3meHeHwst K1BON Macchl TeMna OMbITHOrO MONOAHSIKA MOXHO NpOCNeanTs B Tabnuue 2.

[laHHble Tabnuubl 2 NOKa3bIBAKT, YTO ArHATA XapaKTepu3yKTCs BMONHE YAOBNETBOPUTENbHBIMU NOKasaTensmm
Macchl Tena, kak npu poXaeHUu, Tak v B nocreaytolime nepuopbl. Jlyywyto mMaccy Tena UMenu sirHsita oT akkaukeKix
GapaHoB, Kak Npu POXAEHUW, Tak 1 Npu o0T6MBKE 1 B 8 MecsaLeB. Bo Bce nepuofbl B3BELUMBAHMS HAUMEHBLLYH XMBYHO

61


https://doi.org/10.55170/1997-3225-2025-10-1-60-65

BemepuHapusi u 300mexHus

Veterinary medicine and zootechnics

Maccy UMenm ArHsaTa, NonyyYeHHbIe OT NPOU3BOAUTENEN BONMOrpafCKon TOHKOPYHHOM Nopodbl. bapaHumki OT akkanKeKmx
NPOM3BOAMTENEN NPEBOCXOAMIN N0 XIUBON Macce HapaHYMKOB OT NMPOVN3BOAMTENEN BOTOrPafCcKkon Nopoabl Mpy POXXAEHUM
Ha 9,1% (P<0,05), npn otbueke Ha 2,1% 1 B 8 MAcsALeB Ha 5,2% (P<0,05). Apoyku, COOTBETCTBEHHO, NPEBOCXOAMM NpU
poxaeHun Ha 0,4 kr v Ha 9,8% (P<0,05), B 8 mecaues Ha 1,6 kr unu Ha 5,8% (P<0,01). CywiecTBeHHble pasnuumns no
XMBOM Macce Mexay rpynnamu HabniogatTcs BO BCE NepVoabl B3BELLMBAHMS.

Tabnuua 2
Bo3pacTHble M3MEHEHNS Macchl TeNa OMbITHbIX XXMBOTHbIX, K
Mo n XKusas macca, kr

NPy POXAEHUN npm oTO6MBKE 8 mecsueB

Apku 102 4,5£0,13 26,6+0,46 29,2+0,47

72 AKMLL x 72 BT BapaHuuku 93 4,840,19 28,5+0,54 34,1+0,57
BT WMCTONOpOTHbIe Apku 72 4,1£0,18 25,8+0,66 27,6£0,55
BapaHuuku 76 4,4+0,16 27,940,54 32,440,65

Bo BCe nepuofbl B3BELIMBAHMS, pasHUMLbl KUBOW MacChl B CPABHMBAEMbIX rpynnax CTaTUCTUYECKU JOCTOBEPHBI,
3a UcknoveHnem BapaHumkos, nomyveHHbIx oT AKMLL n Bl npoussogutenei, npn oTomeke. bonblume pasnuuns mexagy
rpynnamu no uBoW Macce 06bACHATCH NOPOAHBIMU OCOBEHHOCTAMM OTLIOBCKIX (DOPM JKUBOTHbIX W MPOSIBNIEHWEM re-
Tepoanca. OgHUM 13 BaxHbIX 0COBEHHOCTEN OBEL, IBNISIETCA UX CKOPOCNENOCTb. M3BECTHO, YTO B yCnoBusx 6naronpust-
HOrO KOPMMNEHUs U copepxaHnst Hanbonee MHTEHCUBHO PacTeT W pa3BuUBaeTCs MOroaHsK B 6onee paHHeM Bospacte. C
YBENUYEHMEM BO3pacTa SHeprus pocta cHuxkaeTcs. OgHUM M3 nokasaTenen MHTEHCUBHOCTM pOCTa MOMOAHSIKA SIBNSETCS
CpeaHEeCYTOMHbIN MPUPOCT XUBOi Macchl. [9].

Hanbonee WHTEHCMBHO pacTeT MOMOAHSIK B NOLACOCHBIN NEpuos, a B Nocrneayowem ux npoayKTMBHOCTb Pe3ko
cHkaeTcs. CpeHeCyTOYHbIA NPUPOCT NOMECHbIX GapaHUMKoB OT poXaeHWs Ao oTomBkM coctaBun 188 r, uto Ha 20 r
Bornblue Yem y YnCTONPOaHbIX HapaHYMKOB BOMTOrpagackoil TOHKOPYHHOW nopodbl. Jlyuien sHepruen pocta obnagaet
MOJIOHSIK MPOM3BOAMTENEN aKCKaMKCKOM NOpoabl, XyALEN — MOMOAHAK OT NPOWU3BOAMTENEN BONTOrpagCckoi TOHKOPYHHOM
npoab! oBeL.

B 300TeXHWNYECKOM NPaKTUKE OLLEHKA XKMBOTHBIX MO 3KCTEPbEPY MPOBOAUTCS MMa3oMepHbIM METOLOM W NMyTEM U3-
MepeHnin 1 nocneaytowern obpaboTkoit npoMepos. [ocTaTouHO UCYepnbiBatoLLee NpeacTaBeHe 0 poCcTe U passuTm
XMBOTHOTO A@eT U3MepeHHe Tena.

PesynbTaThl MI3MepeHuii ONbITHOTO MONOAHSKa NpuBeaeHb! B Tabnuue 3. MpoMepbl, B3ATLIE Y ArHAT NPy POXOEHWM
CBUAETENbCBYIOT 0 OCTATOYHO NPONOPLMOHANBHOM Pa3BUTUM UX B IMBpUOHanbHbIN nepuogd. HabnogaeTcs HekoTopoe
NPEBOCXOACTBO BapaHUMKOB W APOYEK, NOMYYEeHHbIX OT aKKauKCKUX NPOU3BOAMTENEN Hag NOTOMCTBOM 6apaHoB BOMIo-
rpagckon nopogpl. B nepnop nocne oTbmBKM NPoOMCXoanT 3aMeasneHre B pocTe MOroaHsKa Bcex rpynn. Bo Bce nepuogpl
N3MepeHNs MPUMYLLLECTBO MONOAHSKA HabMtoAaeTcs OT NPOM3BOANUTENEN aKkKaUKCKOM NOPOAbI N0 NPOMEPOM Had NOTOM-
CTBOM MPOM3BOAUTENEN BONTOrPAACKON NOPOSbI.

Tabnuua 3
npOMepr OMbITHOIO MONOAHAKA, CM
MopogHocTs | Bospacr, BbicoTa Kocas gnuHa | Obxsat WupuHa | TnybuHa WnpuHa Monyobxsat
ATHST MecsLeB B XOMKe TynoeuLa rpyam rpyam rpyam B MaKnokax 3aga
Bapanumku

MOV 1 3964071 | 334+093 | 39,7+064 | 954038 | 141£039 | 88+038 | 28,3+051

Y, AKMLL x Y, B |- ROKACHM
4 58,6+053 | 667042 | 793043 | 16,62029 | 235032 | 16,6+0,34 | 489+0,28
8 50,8+046 | 712052 | 86,2032 | 17,1%0.24 | 244027 | 17,2+0,23 | 52,5+0,42
MU 1 3994058 | 32,3+0,77 | 39,3+0,57 | 9,9+0,26 | 1354041 | 80+035 | 27,8+030

Br pOXOeHUM
umcTonopoaHas 4 5712032 | 625037 | 77,4x041 | 16,2+028 | 233046 | 16,1£0,25 | 48,6+0,32
8 58,3029 | 6714037 | 82,8£041 | 16,52023 | 23,0£0,31 | 16,6+0,36 | 49,9+043

Apoyku

MU 1 38940,76 | 31,5039 | 38,7+0,77 | 9,1%0,29 | 1314044 | 85+018 | 27,04052

Y, AKMLL x Y, B |- ROKACHM
4 56,9+055 | 652040 | 787042 | 16,4031 | 22,7+0,30 | 16,2+042 | 47,140,25
8 50,8+047 | 701+057 | 853%031 | 16,7034 | 239+0,32 | 17,3+0,23 | 52,040,35
M1 3834053 | 307+0,63 | 38,3+067 | 844025 | 130£039 | 7,4+029 | 27,0+0.29

Br POXAEHWUN
umcTonopogHas 4 56,0£043 | 611062 | 76,2024 | 153040 | 218049 | 155034 | 457+0,25
8 575+0,39 | 66,6047 | 81,7041 | 1562032 | 22,6+042 | 16,3+0,23 | 49,1%0,31
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CnepyeT 0TMETUTb, YTO SPOYKM OT BCEX BapUaHTOB CNapMBaHNS HECKOMbKO YCTYNaloT No npoMepam 6apaHumkam.
AHanua nomnyyeHHbIX NPOMEPOB MOKa3as, YTo MOMyKpPOBHbIE BapaHuMKi 1 SpoYKK UMetoT bonee AnuHHOe Teno. B Bos-
pacTe 4 mecsiLeB 6apaHumku, NONyYeHHbIE OT aKKanKCKUX GapaHYMKOB, MO KOCON ANMHE TYNOBULLA NMPEBOCXOAMIN CBOUX
YNCTONOPOAHBIX CBEPCTHUKOB Ha 4,2 ¢M unn Ha 6,7% (P>0,999), a apouku Ha 4,1 cM unn Ha 6,7%, npn BbICOKOW JOCTO-
BEpHOCTW pasHuubl (P>0,999).

Takas xe TeHOeHUMs coxpaHsieTcs B Bospacte 8 mecsLues. 1o apyrum npomepam BO BCe BO3PACTHbIE Nepuogbl
Takke HabnoaaeTcs NPeBOCXOACTBO NOMYKPOBHbIX ArHAT. Mo 06xBaty rpyam B Bo3pacTe 8 MecsueB BapaHumku, nony-
YeHHble 0T aKkkauKckux GapaHoB, MPEBOCXOAMNN CBOMX CBEPCTHMKOB no obxsaty rpyan Ha 3,4 cm unn Ha 4,1%, npm
P>0,999, a sipoyku Ha 3,6 cm nnm Ha 4,4%, npu P>0,999. Mo wupwnHe rpyav pasHuua mexay 6apaHunkamu pasHbix rpynn
pocturna 0,6 cm unu 3,6% B nonb3y NOMyKPOBHbIX BapaHYMKoB, @ MeXay rpynnamn spoyek pasHuya coctasuna 0,9 cm
unmn 7,1%, P>0,95.

Takm 06pa3om, NpoOMepbl NOKa3bIBAKT, YTO ArHSATA, NOMYYEHHbIE OT BOArOrpaackmx MaTok W akkankckux 6apaHos
umetoT 6onee ANMHHOE Y LUMPOKOE TENO, OHM BbilLie, YeM SrHATa YCTOMOPOAHON BONMOrpafCcKom nopogp!.

Tabnuua 4
VIHOeKChbl TENOCNOXEHMS ONbITHOrO MONOAHSIKA, %
¥, AKMLL x %2 B Br
WHpeke Bospacr, mecsues 5

apaHumKy SIPOYKM HapaH4mkm SPOYKM

npW POXAEHUN 64,4 65,6 65,6 66,1

JInHHOHOrOCTM 4 59,9 60,1 60,9 61,1
8 59,2 59,6 60,5 60,86

npy POKAEHUM 84,2 80,3 82,5 80,16

PacTaHyToCTH 4 113,8 114,6 109,4 109,1
8 1191 118,4 115,1 115,8

npy POKAEHUM 108,2 107,6 11,8 113,5

Taso-rpyaHon 4 100,0 101,2 100,6 98,7
8 99,7 96,5 994 95,7

npW POXAEHUN 67,5 68,2 66,3 64,61

pyAHo# 4 70,6 72,2 72,6 70,1
8 70,0 69,9 7,7 69,3

npu POKAEHUM 119,01 122,35 121,7 1247

Coutoctn 4 118,9 120,7 123,8 124,7
8 1211 121,7 1234 122,3

npy POKAEHUM 100,5 99,48 100,2 100,0

MaccusHoCTH 4 135,3 138,3 135,5 136,1
8 1441 144,0 142,0 142,1

NPy POXZEHUN 71,59 70,05 70,9 70,5

MsicHocTm 4 81,7 82,8 81,6 81,6
8 87,8 87,8 85,6 854

[MpoMepbl, XOTS 1 AaT 0OLEKTUBHBLIE CBELEHUS, HO HE MOTYT NOSTHOCTLIO XapaKTepU3oBaThb TEMOCMOXEHNE XK1-
BOTHOrO, TaK kak OH1 BepyTcs M30nMpoBaHHO Apyr oT Apyra. Mo3ToMy Npu XxapakTepucTuke 3KCTepbepa XMBOTHOrO ab-
COMIOTHOE 3HaYeHMe Npomepa MeHee MokasaTeNbHO, YeM ero OTHOCUTESNbHAs BeNNYMHA. BbluMCreHre COOTHOLIEHMS
aHaTOMMYeCKN CBA3aHHbIX Mexay co60M NPOMEPOB, UMK MHAEKCOB TEMOCMOXEHNS, NO3BONSET 6onee npaBunbLHO Onpe-
AEnUTbL NPOMOPLMK TeNa, KOHCTUTYLIMOHHBIN TN M CKNOHHOCTb XMBOTHOIO K MPOW3BOACTBY OCHOBHOM NPOAYKLMW. Bblyuc-
NeHHble HaMW Ha OCHOBAHWM MPOMEPOB, CEMb UHAEKCOB TENOCNOXEHUS OMbITHOTO MOMOAHSKa Haubosnee NOMHO Xapak-
TEPU3YIOT 3KCTEepbep oBel, (Tabn. 4).

/HOeKC ANMHHOHOrOCTH XapaKTepn3yeT PoCT 1 pasBUTUE HOT B BbICOTY. HECKONbKO BONbLUNIA MHAEKC OMMHHOHO-
rocTV OTMEYEH y MOMoaHsika oT npoussoauTeneit Bl oBew. C BO3pacTOM 3TOT MHAEKC Y BCEX OMbITHLIX ArHAT yMEHbLLA-
eTcsi. HanbonbLuni MHOEeKC pacTaHyTOCTI OTMEYEH Y MOMOLHSKA akKkauKCKUX NPOU3BOAMTENEN U HAUMEHBLLMIA Y MOMOZ-
HsKa OT BOJITOrpafCckoi nopopbl.

WHaekc TasorpyaHo v rpyaHON XapakTepusytoT passuTve rpyau B LMPUHY. ITW NoKa3aTenu npu poxaeHnn bbinu
3HaYMTENbHO BbILLE Y ATHAT OT NPOW3BOAUTENEN BONTOrpafcKMX MSACHbIX OBEL, a B MOCreayrLue nepuoabl BO BCEX
rpynnax 6binv NpUMEpHO paBHbLIMK.

OTHocUTeNbHOE pa3BUTHE Macchl Terna XapakTepusylT UHAEKC cOUTOCTUW. 10 3TOMY WMHOEKCY BO BCe Nepuopbl
NPEeBOCXOACTBO MMeENN 6apaHumMKi M SPOYKM OT NPOM3BOAUTENEN BONTOrPaACKMX MACHbIX 0BeL|. HanMeHbLUe Noka3aTenu
Habnoaanuch y MONoAHsKa OT akKauKCKX NPOM3BOAUTENEN.

/HAEKC MacCMBHOCTM M MSACHOCTW XapaKTepu3yroT MACHbIE JOCTOMHCTBA XWBOTHBIX. 10 3TUM WHAEKCaM B BO3-
pacTte 8 MecsLEeB NPEeBOCXOACTBO UMEKOT ArHATa OT aKKaukCKux npounssoauTeneil. MHaekec MaccMBHOCTU Y MOMYKPOBHbIX
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BapaHumkoB coctaeun 144,1, y spouek — 144,0, a y sonrorpagckux — 142-142,1. IHAEKC MSACHOCTM Y MOMECHBIX STHAT
coctasun 87,8, a y notomctaa Bl — 85,4-85,6.

Takum 06pa3om, NonyYeHHbIA NONYKPOBHbIN MONOAHSK 0BnagaeT npucyLLMM An1st MSICO-LIepPCTHOM Nopozb! Teno-
CMOXEHWNEM C COOTBETCTBYHOLLEI CKOPOMENOCTbIO M MPEBOCXOAAT MO MHAEKCAM MAaCcCUBHOCTY 1 MSCHOCTM YMCTOMPOAHbIN
MOJOJIHSIK BONTOrpafCcKon Nopozbl.

KonnyecTBeHHble 1 Ka4eCTBEHHbIE NOKa3aTenu MACHOM NPOLYKTUBHOCTM OBEL, 06YCOBEHbI LieMNbiM PSAOM pas-
NNYHBIX B3aUMOCBSA3aHHbIX (hAaKTOPOB — FEHETUYECKUX W CPEeAOBbIX. B CBSA3M C M3MEHVBLUMMMCS 3KOHOMUYECKUMM OTHO-
LLIEHVSIMW B CTPAHEe U CHIKEHMEM CMpOCca Ha LUEPCTb, AanbHeillee COBEPLUEHCTBOBAHNE MSICO-LLEPCTHbIX OBEL| AOMKHO
OCYLLECTBNATLCS B HANPABMEHWN MOBLILLEHUS MSACHOM NPOAYKTUBHOCTM MPW COXPAHEHUM OCHOBHbIX KAQYECTB LIEPCTH B
COOTBETCTBMM C TPeOOBaHMAMM LWepcTenepepabaThiBatoLLeN MPOMBILLNEHHOCTM!.

[ns n3yyeHns MSICHON NPOAYKTMBHOCTI HaMW MPOBOAUNNCE KOHTPOIbHbIE Y60oM BapaHYMKOB, NOMY4YEHHBIX OT aK-
XaWKCKMX 1 BONTOrpafckyx NponseoauTenen B Bospacte 4 1 8 mecsues. [Ans y6ost oTOupanmcb TunndHble 6apaHumki no
YPOBHIO Pa3BUTUS 1 BbIPaXKEHHOCTM NPOAYKTMBHbIX MPU3HAKOB, OTBEYAIOLLME CTaHAAPTaM NIMHUIA W XenaTenbHOMY Tuny
(Tabn. 5).

Tabnuua 5
MsicHas npoayKTMBHOCTb 6apaHunkos, (n=3)
%, AKMLU x %2 BI Br
loka3aTenb
4 mecsua 8 mecsueB 4 mecsua 8 mecsues
IMpegyboliHas xuBas macca, Kr 31,3 46,7 31,0 45,2
Macca TyLum, kr 13,74 21,85 13,45 20,74
Bbixog Tywm, % 43,9 46,80 43,4 459
BHYTpEHHWI XMp 0,45 1,39 0,31 1,23
Bbixog BHYTpeHHero xupa, % 1,44 2,97 1,0 2,72
Y6oliHas macca, Kr 14,19 23,24 13,76 21,97
Y0oiiHbIN BbIXoa, % 453 498 444 48,6

OTKOpPMOYHble CMOCOBHOCTM MOMOAHSKA Pa3MMYHbIX rPYNN U3yYeHbl MyTeM NOCTAHOBKW MX HA OTKOPM Cpasy e
nocne otbémekx. OBLMIA NPUPOCT 3a Nepuo OTKOPMa MOJIOAHSIKA OT akkaukckux 6apaHoB coctasun — 15,40 kr, a oT
BOMrorpafckux 6apaHoB — 14,42 kr. B peaynbTate y60s 4-mecsiuHbIX GapaHUMKOB HEKOTOPOE MPEeKUMYLLECTBO MO npea-
y60IHON Macce OTMEYEHO Y ArHAT, NOMyYeHHbIX OT akkaukckux BapaHos (Ha 0,3 kr, unu Ha 0,9%). Mo y6oitHon macce
310 npesocxoacTBo cocTasmno 0,43 kr unu 3,1%, a B Bospacte 8 mecaues — 1,27 kr unn 5,8%. Mo y6orHoMy BbIXOAY
pasHuua coctasuna 0,9 un 1,2%, COOTBETCTBEHHO BO3pacTam.

3aknroyeHue. o yOoIHOM Macce OTMEYEHO NMPEBOCXOACTBO NOTOMCTBA OT aKkKaukekux 6apaHoB Ha 1,27 Kr uiu
Ha 5,8%. Takkxe 0TMeYEHO NPEBOCXOACTBO MOTOMCTBA OT aKKauKkCkux GapaHoB — 49,8% npotue 48,6%, oT noTomcTBa
Bonrorpaackux 6apaHos. Mpu y6oe B Bo3pacTte 4 MecsiLeB, OT BCEX BAPMAHTOB CKPELLMBAHWS NOSTyYeHbl 4OBOMBHO XO-
poLuve TyLiku maccoir 13,45 kr v 6onee, a nocrne oTkopma TyLum Maccoit 21,97 Kr ¢ npenMyLLecTBOM NOTOMCTBA OT ak-
aukcknx 6apaHoB.
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Pestome. Llenb uccnedosaHull — oyeHka akmugHOCMU (hepMeHmamugHbIX aHmuokcudaHmos cnepmamo3oudos bbikos nocne
ommaugaHusi, 015 NOHUMAaHUS MOJEKY/IiPHbIX MEXaHU3MO8 CHUXeHUs1 ontodomeopsioweli cnocobHocmu chepmbl 8 npoyecce
KpUOKOHcepsayuu u ommaugaHrusi. O6bexmom uccrnedosaHus ses1ach cnepmonpoOyKyUsi YEPHO-NECMPBLIX 20IWMUHUUPO-
8aHHbIxX bbIkos 8 8o3pacme 3 nem. Cnepmy pasbaensnu cmepunbHoli cpedoli «BioXcelly. O0uH u mom xe 3sKynsm nodsep-
eancs 08ym obpabomkam: ceexull — oueHusarncs cpady nocie dobaesneHus pasbasumens npu memnepamype 37°C u pasmo-
POXeHHbIU — oyeHusancs Yepes 60 u 120 MuHym nocne pasamopaxusaHus. B cnepmamosoudax onpedensnu UHMEHCUBHOCMb
npomekaHus c80600HopaduKasbHbIX NPOYECCo8 nymem onpedeneHus 8 Knemkax KOHUeHmpayuu ManoHo8o2o duanbdeauda.
SppekmusHocmb hepmeHMamugHO20 386eHa aHMUOKCUOQHMHOU cucmeMbl 0nPedenanu N0 USMEHEHUI0 akmusHOCMU cyne-
pokcudducmymasbi U kamanasbl. Ha ocHosaHuu nposedeHHbIX uccnedosaHull ycmaHO8IEHO, YmO NOCEe KPUOKOHCepgayuu
codepxaHue ManoHo8020 Ouanbdezuda bbi10 8biuie 8 cpeOHEM Ha 25%. AHmMUOKCUOaHMHbIU nomeHyuan cynepokcudoucmy-
masbl NoCc/ie KPUOKOHCEp8ayUU He 3agucesl om UHKybayuoHHO20 nepuoda u ygenuyusncsa e cpedHem Ha 23%, akmusHOCMb
Kamana3sbl hocre 3aMopaxusaHus/ommausaHus cnepmbl He uameHunacs. OueHKa ypOoSHSI OKUCIUMENbHO20 cmpecca U aK-
MugHOCMU aHMUOKCUAaHMHOU cUCMEMbI 8aXHO 0111 NOHUMaHUSI MOMTEKYISIPHBIX MEXaHU3MO8, C8AA3aHHbIX CO CHUXXEHUEM npo-
OyKmUeHOCMU KpynHO20 po2amoeo ckoma.

KnioueBble cnoBa: cnepmaTo3oufbl, KpynHbli poraTblii CKOT, aHTMOKCWAAHTbI, CynepoKCWAAMCMYTasa, kaTanasa, ManoHOBbIA
Avanbaerun, KpUokoHcepeaLus
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ACTIVITY OF ANTIOXIDANT ENZYMES IN CATTLE SPERMATOZOA DURING CRYOPRESERVATION
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Abstract. The aim of the research is to evaluate the activity of enzymatic antioxidants in bull sperm after thawing, in order to understand
the molecular mechanisms of reducing the fertilizing ability of sperm during cryopreservation/thawing. The object of the study was the
sperm production of black-and-white Holstein bulls at the age of 3 years. The sperm was diluted with a sterile BioXcell medium. The
same ejaculate was subjected to two treatments: fresh — evaluated immediately after adding diluent at 37°C and defrosted — evaluated
60 and 120 minutes after defrosting. The intensity of free radical processes in spermatozoa was determined by determining the con-
centration of malondialdehyde in cells. The effectiveness of the enzymatic link of the antioxidant system was determined by changes
in the activity of superoxide dismutase and catalase. Based on the conducted studies, it was found that after cryopreservation, the
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content of malondialdehyde was higher by an average of 25%. The antioxidant potential of superoxide dismutase after cryopreservation
did not depend on the incubation period and increased by an average of 23%, the activity of catalase after freezing / thawing of sperm
did not change. Assessing the level of oxidative stress and the activity of the antioxidant system is important for understanding the
molecular mechanisms associated with a decrease in cattle productivity.

Keywords: spermatozoa, cattle, antioxidants, superoxide dismutase, catalase, molonic dialdehyde, cryopreservation
Acknowledgements: The research was carried out at the expense of the Russian Science Foundation grant No. 23-26-00205
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KpnokoHcepBaLms cnepMbl KPYMHOTO poraToro CKoTa SBNSETCS BaXHbIM METOAOM COXPaHEHMS 1 9PdEKTUBHOIO
UCMONb30BaHUs rEHETUYECKOrO MaTepuana oT BbICOKOLEHHbIX Npon3soauTenen. HecMoTps Ha Bonbluoe pasHoobpasve
KpMOMPOTEKTOPOB, 3 (EKTUBHOCTb KPUOKOHCEPBALMM CriepMbl ObIKOB orpaHuyeHa. CHuXeHWe OnnogoTBOPSIOLLEN Cro-
COBHOCTM KPMOKOHCEPBMPOBAHHOM CMIEPMbI MOXET BbITb CBA3aHO C U3MEHEHWEM CTPYKTYPbI Na3MaTnieckon MembpaHsbl,
HapyLLeHreM NMugHOro npoduns B MembpaHe cnepmaTo3omaos. Beicokoe coaepkaHne NOMMHEHACHILLEHHbIX KUPHbIX
KMCIOT B MembpaHe cnepmneB 0OBbACHAET BOCTIPUMMYMBOCTb NOMOBLIX KMNETOK K OKCMAATMBHOMY cTpeccy [1, 2).

B BroTexHuke BOCNPOM3BOACTBA ANS OLEHKMN PENpOaYKTUBHOM (YHKLMWN UCNIONL3YETCS aHanu3 CrnepMbl, BKITO-
YaroLwuin onpeaeneHne NogBMKHOCTI, MOPCONOMN, KOHLEHTPALMM CNepMaTo30MaOB, YTO SBMSIOTCS Wb KOCBEHHbIM
rnokasaTeniem ka4yecTBa cnepmbi.

OueHKa aKTUBHOCTM aHTUOKCWMAAHTHBIX (DEPMEHTOB NO3BOSINT NPOBECTU aHanM3 MeTaboNNYecknx xapakrepu-
CTUK CepMaTo30Ma0B Npu KPUOKOHCEPBALMW. B 4aCTHOCTM, KPMOKOHCEPBALMS yCUnBaeT BbIpaboTKy akTUBHbIX (OpM
kucnopoga, 0brapaloLLmx BblpaXeHHON peakLMOHHOM CNOCOBHOCTbI0. Hu3kne ypoBHW akTUBHBIX (DOPM KMUCropoaa, Npo-
AyUMpyeMble criepMaTo3ongamu, y4acTByOT B 0becneyeHnn onnogoTeopstowen cnocobHocTy. M3beiTouHoe obpasosa-
HUME aKTUBHbIX POPM KMCNOPOAa MOXET NPUBOAMTH K NOBPEXAEHMIO criepmaTosonaos. ObpasytoLnecs akTuBHbIE POpMbI
KNCIOPOda aTaKyoT XM3HEHHOBaXHbIE BUOMONEKYNLI, U3MeHss paboTy pepmeHTaTUBHbIX cucTem, 6enkos, OHK v pas-
NNYHBIX MEMBPaHHBIX CTPYKTYP KneTku [3-9].

CnepmaTto30o1abl B HOPME COAepaT aHTUOKCUAAHTbI, KOTOPbIE 3aLLMLLAIOT NOMOBbIE KNETKW OT NOBPEXAAIOLLEro
AENCTBUS aKTUBHbIX POpM kucrnopopa. depMeHTbl — CynepokcuaaMcMyTasa u katanasa 0bpasyioT aHTUOKCUAAHTHYHO
napy, kotopas 6opetcs co cBo60AHbIMI paaMKkanamu KACNIOpoAa, He AaBast UM BO3MOXHOCTM 3anyCTUTb NPOLLECCh CBO-
OonHopaaukansHoro okucneHus [6, 7]. CynepokcupancmyTtasa — epMEHT, KaTanuanpyroLLMin QUCMYTaLMo CynepoKkena-
HOrO pagukana 4o nepeknc BOAOPOAAa U MOMEKYNSPHOrO KUCNOpoAa TeM CaMbiM NpeLoTBpaLLas NOBPEXAEHNE NonmHe-
HACbILLEHHbIX XMPHbIX KNCIOT MeMBpaHbl CnepmMaTo3onaos, CTabunmanpys Teky4yectTb MembpaHbl 1 BOCCTaHaBnmMBas no-
ABWKHOCTb MOMOBbIX KNeTok. KaTanasa katanuaupyeT pasfioxeHne Nepekncu BoAopoaa 40 BOAbl M MONEKYNSPHOrO KuC-
nopoga [6, 8].

Lenb uccnedoeanull — oLEeHKa aKTUBHOCTM (DEPMEHTATMBHBIX aHTMOKCUAAHTOB CepMaTo301goB ObIKOB Nocne
OTTaMBaHus, 41151 NOHUMaHUS MOMEKYNAPHBIX MEXaHU3MOB CHIKEHUS OMOA0TBOPSIOLLENA CMOCOBHOCTM CnepMbl B Npo-
Liecce KPMOKOHCEPBALWM W OTTaUBaHWS.

3adayu uccnedoeaHull — ONpeLenuTL COAepKaHNe ManNOHOBOTO Ananbaervaa kak nokasaTens, OTpaxatoLLero
WHTEHCWUBHOCTb NpOTEKaHWst cBOOGOAHOPaANKaNbHbIX NPOLECCOB M aKTUBHOCTb (PEPMEHTOB @HTUOKCUAAHTOB — Cynepok-
CUAAMCMYTa3bl M KaTanasbl B CiepMaTo3ongax KpynHoro poratoro ckota.

Mamepuanbi u memodbl uccnedosaHull. Matepuanom Ans uccnegoBaHWi Criyxuna CnepMonpoayKums
YEPHO-NECTPbIX FONLWITUHU3MPOBAHHbIX ObIkOB B Bo3pacTe 3 neT. bbino ucnonb3osaHo okono 100 askynsTos Obikos. Coop
cnepMbl NPOBOAVN B COOTBETCTBIN C HaLMOHaNbHON TEXHONOTME 3aMOPaXVBaHNS M UCMONb30BaHWS CriepMbl NEMeH-
HbIX BblkoB-npoussoauTenen [9]. Mcnonb3oBanu CBEXenorny4eHHoe CeMs C MOABWKHOCTLIO criepMaTo3onaos bonee
7 6annoB, MUHUManbHbIM KONMYECTBOM aHOMAITbHbIX (DOPM KNETOK.

Cnepmy pasbaensinu ctepunbHoit cpegoit «BioXcell» (PpaHums). OanH 1 TOT xe 3sKynaT nogseprancs ABym
obpaboTkam: cBeXMI — oLeHnBancs cpady nocne gobasneHus pasbasutens npu Temnepatype 37°C 1 pa3amMopoXeH-
HbIN — OLleHMBarCs nocne pasmopaxueaHus yepes 60 1 120 MuHyT. B rpynne ¢ pasmopoXeHHbLIM 3iKynaToM nepes Hava-
NOM nccneaoBaHuii ConommuHbl co cnepmoit (0,25 mn) pasmopaxueanu Ha BogsHoi 6aHe B TeveHure 1 MuH. Ocsoboxae-
HWe CnepMaTo30Ma0B OT CEMEHHO Na3Mbl OCYLLECTBNSAMN NyTEM OTMbIBAHWS (h13PACTBOPOM.

KpnokoHcepBaLuio criepMbl POBOAUIN MyTaM CMeLLMBaHUS C pasbaBuTenem B oTHowweHun 1:1 npu 27°C, ganee
obpasubl oxnaxaanu go 18-22°C, 3ateM npou3Bo4mMM OKoHYaTensHoe pasbasnexne, pacoBky v akBUnMbpauuo (Bbl-
pepxka npn 4°C B TeveHne 3-4 yacos). [1oTOM NPOBOAUNK OXNAXAEHWE CNiepMbl B TeYEHUE 7,5 MUHYT 40 TeMnepaTypbl
-145°C, ons QNMTENbHOTO XpaHeHMs KOHTEMHEP ¢ obpasLiamu NOMELLanK B XUaKUA a3oT, npu Temnepatype -196°C.
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B cnepmarosongax onpegensnm MHTEHCUMBHOCTb NPOTeKaHWs cBOBOAHOPaaMKanbHbIX NPOLECCOB NyTEM
onpegeneHns B KneTkax KOHLEHTpaumm manoHosoro gnansgernga (MOA) (Bnagumupos, Apuakos, 1972) [1].

[ns nccnenoBaHus akTMBHOCTW B CNepMaTo30Maax aHTUOKCUAAHTHBIX PepMEHTOB — CynepoKCUaanCcMyTasbl 1
kaTanasbl Oblnn 1CNoNb3oBaHbl CTaHAAPTHbIE MeToaukM (CupoTa, 2016) [11], (Peukmi, 2010) [12].

MaTtematuyeckas n ctatuctudeckas obpaboTka nonyyeHHbIX pesynbTaToB NPOBOAMMNACL C NOMOLLBIO NakeTa
nporpamm Statistic 10,0 n Microsoft Excel 2000. B cnyyae pacnpeaeneHus 6rm3koro K HOpMansHOMY KONMYECTBEHHbIE
nokasaTenu NpeaCcTaBnanucb B BULE CPEAHUX 3HAYEeHUI + CTaHaapTHas owmnbka cpeaHel BenMYnHbI. YPOBEHb 3HauM-
mocTu (P) Gbin NpuHAT paBHbIM UK MeHbLumM 0,05. Monck MeXrpynnoBbIX pasnmynini NPOBOAUIM METOLOM CPABHEHMS
CpeaHuX 3HayveHuit no kputeputio CTblogeHTa 4515 BbIGOPOUHbIX CPEAHNX 3HAYEHUI.

Pesynbmamsi uccnedosanuil. OfHNM 13 MHGOPMATUBHBLIX MapKepPOB OKUCIIMTENBHOTO CTpecca B Gronornye-
CKUX cybcTpaTax cuuTaeTcsl ManoHOBbIN Auanbaerua, KOTopbli SBRSETCS OAHUM U3 KOHEYHBIX MPOAYKTOB NEPEeKNCHOro
OKUCNEHMS MONMHEHACBILLEHHBIX XMPHBIX KUCMOT B KneTke [13, 14].

Tabnuua
BrusHwe KprokoHcepBaLmMmn Ha NepPEKCHOE OKUCTIEHWE NUNINLOB
W aKTUBHOCTb aHTMOKCMAAHTHBIX (hepMEHTOB B cnepmaTto3ongax ObikoB
Mokasatenu " lMocrne pasmopaxuBaHus lMocne pasmopaxusaHus
cB06OAHOPaANKANBHOIO OKUCIEHMS CXOAHO yepes 60 MuH yepes 120 muH
MIA (KMonb/mn) 0,61+0,32 0,85+0,14 * 0,74+0,28 *
CO[l, en.akr./mr 6enka 0,61+0,08 0,78+0,09 * 0,7240,12*
Karanasa, mkat/mr 9,03+0,76 8,48+0,82 8,59+0,91

ﬂpumeanue: «*» — CTAaTUCTMYECKN 3HaYMMble pa3nnyuna no OTHOLIEHMIO K cnepmaTo3onaamM A0 KpnokoHcepBauuu, p50,05

[laHHble, NONYYEHHbIE B HALLEM 3KCEPUMEHTE, CBUOETENLCTBYIOT O TOM, YTO NOCIE KPMOKOHCEPBALMM Ha Npo-
TSOKEHUM BCETO AKCMEPUMEHTA OTMEYAnoCh MOBbILLEHIE YPOBHA ManOHOBOrO AvanbAersaa OTHOCUTENBHO MHTAKTHbIX
CrepmaTo30MaoB, YTO YKa3biBAET HA aKTMBM3aLM0 CBOGOAHOPaAMKANbHBIX MPOLECCOB B KneTkax (Tabn.). Yepes yac ypo-
BeHb MIA 6bin noBbiwweH Ha 30%, Yepe3 aea yaca Ha 21%.

CumnTaeTcs, 4T0 OCHOBHbLIM HeraTMBHbIM 3Gh(HEKTOM OKUCIUTENBHOTO CTPECca B CepmMaTo3onaax SBnseTcs ne-
pekucHoe okucrnenve nunuaos (MOJ). MOJT BbI3bIBaET YrHETEHWE CUHTE3a MAKPO3ProB, YTO, B CBOK O4epeab, MPUBOAUT
K CHXKEHMIO MOABMKHOCTW cnepmato3ongos [15-17]. B pesynbTtaTte COBOKYMHOCTW MOBPEXAEHWN, BbI3BAHHBIX OKUCMM-
TeNbHbIM CTPECCOM, YaCTb KNETOK CnepmMaTo30noB NOABEPraeTcs anonTody, U OHW TEPAKOT NOABWKHOCTL. bonee Toro,
[axe nocne onnofoTBOPEHNS SMOPUOHDI, NOMyYEHHbIE OT CaMLOB C BbICOKAM YPOBHEM OKUCAMTENBHOTO CTpecca B ce-
MEHHOW XMAKOCTU, UMEIOT 6onee BbICOKYH0 BEPOSTHOCTL BblkMAbILLA M3-3a noBpexaeHus HK n okuenutensHoin Moau-
tbukaumm 6enkos [18, 19].

Pe3ynbTaThl N0 OLiEHKEe aKTMBHOCTW (DEPMEHTOB aHTUOKCMAAHTHOM 3alLMTbl B cnepmarto3ongax Obikos, nony-
YeHHble B HaLLMX SKCMepUMeHTax NpeacTaBreHbl B Tabnuue. AHanu3 nomnyyYeHHbIX 4aHHbIX NOKa3ar, NOBbILLEHWE aKTVB-
HOCTU CynepoKCMaanCMyTasbl B CepMaTto3omnaax nocne kpuokoHcepsaumm Ha 28% u 18% yepes 60 n 120 MuHyT cooT-
BETCTBEHHO. BEpOSATHO, OTMEYEHHbI 3PdEKT ABNAETCH KOMMNEHCATOPHON peakyuen Ha yCUneHne npoLeccoB nepekuc-
HOrO OKWCTIEHUS NUNZOB B KNETKaX, NOCKOMbKY 3TOT (PEPMEHT NepBbIM BCTYNAET B NPOLECC aHTUOKCUMAAHTHOM 3aLLnThl
(Tabn.). AKTMBHOCTb KaTanasbl MoCne KPMOKOHCEPBALN CNEPMbI HE OTAMYanach OT NokasaTenien MHTaKTHbIX KNeToK.

Takum 06pa3oM, MOXKHO KOHCTaTMPOBaTb, YTO KPMOKOHCEPBALMS CMEpMbl HEraTUBHO OTPaXaeTcs Ha oKcuaa-
TUBHO-aHTUOKCMAAHTHOM CTaTyCe, YTO MOXET SBNATLCS OAHUM W3 NATOrEHETUYECKNX (DaKTOPOB HapPYLLEHNS PENPOAYK-
TUBHOM yHKLMM BbIKOB.

3akntoueHue. [pouecc KpUoKOHCepBaLmMM cnepmbl BbIKOB TFOMLUTUHCKOA NOPOAbI, COMPOBOXAAETCS U3MEHE-
HMEM B LuTONNa3MaTnyeckoin MembpaHe crnepmaTo3ongoB nunng-6enkoBbIX B3auMoLenCTBUI 1 MeTabonmyecknx xapak-
TEPUCTWK CMIEPMUEB, BbI3BAHHBIX OKUCINTENbHBIM CTPECCOM. AHTUOKCUAAHTHBIN NOTEHLMan CynepokcuaancMyTassl no-
Cne Kp1OKOHCEepBaLMM He 3aB1Cen 0T MHKYBaLMOHHOTO Neproaa, akTUBHOCTb kaTanasbl Nocne 3amopaxusaHus u oTTau-
BaHWS CNEpPMbl HE M3MEHANACh.
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ONTUMU3ALINA MUKPO®NOPBLI XKENYAOYHO-KULLEYHOIO TPAKTA MOJTOOAHAKA OBEL|
MOCPEOCTBOM BACILLUS AMYLOLIQUEFACIENS
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Pe3stome. Llesibio uccnedosaHus S819emces onmumMu3ayusi MUKpogaops! xey004HO-KUWEYH020 mpakma MOT00HsKa ogey no-
cpedcmeom npuMeHeHuUs npobuomuka Ha 0cHoge canpogumHbix 6ayunoobpasyrwux bakmepul Bacillus amyloliquefaciens.
Hoen il npobuomuk nocmpoeH Ha ocHose xugbix bakmepuli Bacillus amyloliquefaciens BKTIM B-11475 8 koHueHmpayuu 4x 109
KOE e ¢cpopme cycneHsuu. MccnedosaHus nposodusnu Ha MonodHsKe ogey Kylibbiwesckol nopodsl. OnbimHbIM XUBOMHbIM K
OCHOBHOMY payuoHy dononHumenbHo 0asanu cnopobakmepuH U HoebIli npobuomuk Ha ocHose Bacillus amyloliquefaciens.
LononHeHue k 0cHO8HOMY payuoHy cnopobakmepuHa u npobuomuka Ha ocHose Bacillus amyloliquefaciens oka3ano ebipaxeH-
HbIl NONOXumerbHbIl 3ghgpekm Ha osey ¢ poxdeHus u do docmuxeHus: 180 OHesHO20 8o3pacma. Monynayus NoNe3HbIX MUK-
pob0o8 8 xenydoyHo-KUWEYHOM mpakme MOT0OHsIKa 08ely, 3HMePOKOKKo8, bugudobakmepul, nakmobayunsn, 6ayunn Bacillus
subtilis u Bacillus amyloliquefaciens kak 8 KOU4eCMBEHHOM 8bIPaXEHUU, MaK U 8 (hyHKUUOHaNbHOM niaHe bbina y OnbIMHbIX
JKUBOMHbIX ONMUMaIbHOU U KOHKYPEeHMHO cnocobHod. [Tpu 3mom 3aghukcuposaHo, Ymo npuMeHeHue npobuomuka Ha 0CHOBe
Bacillus amyloliquefaciens nokasano Haunydwud apghexm.

KntoueBble cnoBa: MONoaHsk oBew, MUKpobbl, Mukpodbniopa, bauunnbl, Mukpodnopa, Bacillus amyloliquefaciens.
Onsa untnpoBanus: MonsHosa I'. B., Epmakos B. B. Ontummuaaums Mukpodoniopbl Kenya04HO-KULLEYHOTO TpakTa MOMOAHsIKa OBeL

nocpeacTeom Bacillus amyloliquefaciens I/ 3Bectust Camapckoit rocynapCTBEHHOM CeNbCKOX03sMCTBEHHON akagemum. 2025. T. 10,
Ne 1. C. 71-78.DOI: 10.55170/1997-3225-2025-10-1-71-78
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OPTIMIZATION OF THE MICROFLORA OF THE GASTROINTESTINAL TRACT OF YOUNG SHEEP
BY BACILLUS AMYLOLIQUEFACIENS
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Abstract. The aim of the study is to optimize the microflora of the gastrointestinal tract of young sheep by using a probiotic based
on saprophytic Bacillus amyloliquefaciens Bacillus Bacillus. The new probiotic is based on the live bacteria Bacillus amylolique-
faciens VKPM B-11475 at a concentration of 4x109 CFU in suspension form. The research was carried out on young sheep of
the Kuibyshev breed. The experimental animals were supplemented with sporobacterin and a new probiotic based on Bacillus
amyloliquefaciens. The addition of sporobacterin and a probiotic based on Bacillus amyloliquefaciens to the basic diet had a
pronounced positive effect on sheep from birth to the age of 180 days. The population of beneficial microbes in the gastrointestinal
tract of young sheep, enterococcus, bifidobacteria, lactobacilli, Bacillus subtilis and Bacillus amyloliquefaciens, both quantitatively
and functionally, was optimal and competitively capable in experimental animals. At the same time, it was found that the use of
a probiotic based on Bacillus amyloliquefaciens showed the best effect.

Keywords: young sheep, microbes, microflora, bacilli, microflora, Bacillus amyloliquefaciens
For citation: Molyanova, G. V. & Ermakov, V. V. (2025). Optimization of the microflora of the gastrointestinal tract of young sheep by

Bacillus amyloliquefaciens. Izvestiia Samarskoi gosudarstvennoi selskokhoziaistvennoi akademii (Bulletin Samara State Agricultural
Academy), 10, 1, 71-78 (in Russ). DOI: 10.55170/1997-3225-2025-10-1-71-78

CeropHs U3BECTHO, YTO JONTONETUE U BbiCOKas NMPOAYKTUBHOCTb XUBOTHBIX OCHOBAHbI HA NMOCTOSHCTBE W (DYHK-
LiMOHaNbHOW AeATENbHOCTU NONE3HON MUKpodriopsl. O4HUM 13 KOMMOHEHTOB HOPMOMIIOPbI OPraHN3Ma XMBOTHBIX U Ye-
noBeka SBNS0TCA canpoduTHble 6auunnbl. Cpean HUX BOMbLLYIO NOMb3Y OpraHU3My NPUHOCAT BaLUnnbl, LUMPOKO pac-
NPOCTPaHeHHbIe B OKpyxatowen cpeae [1, 2, 4]. bauunnel canpoduTbl UCNONL3YIOTCS B NPOM3BOACTBE NpenapaToB Ans

© MonsHosga I'.B., Epmakos B. B., 2025
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MeauLMHbI, BETEPUHAPWUW, XUBOTHOBOACTBA U pacTeHMeBOACTBA. B nuHeike nogobHbIx npenapatoB 0coboe MecTo 3a-
HUMaKT cpeacTea Ha ocHose Bacillus subtilis n Bacillus amyloliquefaciens [5, 11].

CanpoduTHble 6auunnbl HapsAY C SHTEPOKOKKAMM BbINOMHAKT 0C060 BaxHYK Porib B OpraH13Me YesioBeka 1
XUBOTHbIX. Bauunnbl cnoco6CTBYOT akTUBALMM BUONOTMYECKNX CBONCTB aHTAarOHUCTUYECKM akTUBHBIX Brdnaobakrepui,
nakrobauyunn u sHTepokokkos [8, 11].

3ahuKcpoBaHo BUOOBOE MHOrO0Bpasne KynbTyp SHTEPOKOKKOB, BbIAENEHHbIX U3 KULLIEYHON MUKPOROPbI K-
BOTHbIX, cpean Hux Enterococcus faecalis, Enterococcus faecium u gpyrve Bugpbl. SHTEpOKoKkM obnagatoT dhaktopamm
nepcucteHumn. CyLieCTBEHHbIN BKNag B ANUTENBHOE NEPEXVBAHNE B OpraHn3Me xo3siuHa 6aktepuin, KONOHN3NPYHOLLMX
cnmauncTble 060M0YKM BHOCAT @HTUNU30LMMHAS, aHTUKAPHO3WHOBAs aKTUBHOCTb M CoCcOBHOCTL K BronneHkoobpasosa-
HMto. MukpobHas bruonneHka SBNSETCS BaXHbIM (hakTOPOM COXpaHeHU HOpMOhdnopbl NPU OCYLLECTBNEHUN €10 KOMO-
HW3aLMOHHOM PE3NCTEHTHOCTH pa3nnyHbIX GMOTONOB opraHuama xossmHa [10, 12, 13].

OHTEPOKOKKM 006NaaatoT BbipaXeHHON NPOTEONUTYECKON M aHTarOHUCTMYeckoi akTuBHOCTLIO [10, 12]. OcHoe-
HbIMV MPOZYLIEHTaMW NpoTeonuTUYECcKuX hepMeHTOB sBnstoTca Baktepun poaa Bacillus, Lactobacillus, Bifidobacterium
W HEKOTOPbIE APYrMe MOMOYHOKUCTbIE MUKpOObI [10, 13].

HekoTopble Buabl 6aktepuin poga Bacillus, Takve kak Bacillus amyloliquefaciens, obnagatoT BbipakeHHOM aHTK-
BakTepuanbHo, NPOTUBOTPUBKOBOW, aHTUOKCUAAHTHON aKTUBHOCTbIO, NOCKOMbKY NPOAYLMPYIOT aHTUMUKPOBHbIE MeTa-
BonnTbI M WMPOKO pacnpoCcTpaHeHbl B OKpyxatoLen cpege [6, 8, 11].

B cBsi3u ¢ Bbieob0o3HAEHHbIM, U3Y4YeHE NPUMEHEHUS B OBLIEBOACTBE NpobuoTuka Ha ocHoee Bacillus amylo-
liquefaciens siBnsieTcst 0c060 akTyanbHOI TEMO.

Lenb uccnedosanuil — onTuMmU3aLms MAKPOIIOPbI Kenyao4HO-KMLLEYHOrO TpakTa MONOAHSIKa OBeL, nocpesa-
CTBOM NMPUMEHEHNS NPOBKOTHKA Ha OCHOBE canpodnTHbIX Bauunoobpasyrowmx 6akrepuin Bacillus amyloliquefaciens.

Mcxoas m3 uenm uccnegosaHni, Gbinn NOCTaBNEHbI Creaytolme 3adaqyu — BbISBNIEHWE W onpeaeneHre npu-
HaANEXHOCT MUKPOIIOPbI KENMyA04HO-KULIEYHOMO TPaKTa; aHann3 Mopdonoryeckux, TMHKTOPHUanbHbIX, KynbTypanb-
HbIX, BUOXMMWNYECKIX, CEPONOTMYECKIX CBOMCTB MUKPOBOB; ONpeaeneHne (hakTopoB NaToOreHHOCTM U NEPCUCTEHLMN MUK-
pobos.

Mamepuan u memoOdsbI uccnedosaHull. B npouecce nccnegoBaHuin NpUMEHSNNCH 4Ba MUKPOOMONOrNYeCckux
npenaparta. CnopobaktepuH coctout u3 Buomaccsl xuBbix 6auunn Bacillus subtilis 534 B koHueHTpauum 1x10° KOE
(konoHueobpasytowme eanHnLbl) B dopMe cycneHaui. Mpenapat npumeHsieTces Ans npounakTuki u nedeHus bakrepu-
anbHble KULLEYHbIe WHAEKUMW, a Takke ANs NpounakTUKA U NEYEHUS OCTMOXHEHWN, BbI3bIBAEMbIX MAaTOTEHHbIMU W
YCNOBHO-MATOr€HHbIMM MUKPOOPraH3Mamu.

HoBbI NpobroTrk NocTPOEH Ha ocHOBe uBbIx 6akTepuii Bacillus amyloliquefaciens BKIMM B-11475 B koHLEH-
Tpaummn 4x10°KOE B chopme cycneHsuu. [penapat okasblBaeT aHTAroHMCTUYECKOE AENCTBNE B OTHOLLEHUM BakTepuarb-
HbIX 1 rPUBHbIX chuTonaToreHos [6, 7, 8].

Wceneposannsa nposogunm B yenosusax OO0 «Arpoctap» lNMoxsucTHeBckoro paioHa Camapckoit obnacti Ha
MOJIOHSKe OBeL, KynbbIleBcKkon nopoabl. KMBOTHbIE Bbinn nogobpaHHbl MO NpuHLMNY nap aHanoros no 20 rornos B
rpynne. Bcero 6b1no chopMmupoBaHO TpU rpynnbl XMBOTHBIX. [epBas rpynna BkoYana KOHTPOMbHbIX XWBOTHbIX. BTopas
rpynna cocTosifia 13 OMbITHBIX XMBOTHBIX, KOTOPbIM MPUMEHSNN cnopobakTepiH B (hopMe cycreH3un B aose 1 mn Ha
rofnoBy B CyTKW. B TpeTbein rpynne Haxo4unuchb OMbITHbIE XMBOTHbIE, KOTOPLIM [aBanu HOBbI NPOOMOTUK Ha OCHOBE
Bacillus amyloliquefaciens B chbopme cycneHaum B 4o3e 1 Ml Ha rorioBy B CyTKW. Bce KMBOTHbIE HAXOAMIUCh B OAVNHAKOBbIX
YCNOBMSX COAEPXaHUM U kKopmneHun. PaboTy ¢ KUBOTHbIMM BENM B CREAYHOLLME BO3PACTHbIE NEPUOAbI: B NEPBIA AEHb
KU3HW, @ fanee exeMecsyHo No AOCTKEHWIO XMBOTHBIMI FOA0BANOro Bo3pacTa.

MaTepuanom ans uccneaoBaHuin CRyxunu gekanuy X1BOTHbIX. Pekanum ncnonb3oBanit Ans NOAroTOBKM MYK-
pobHoit cycneHsun. ObpasLybl CycneHaum ¢ NOMOLLbH r-06pasHOro LnaTens BoiceBanu Ha AuddepeHLmanbHo-guarHo-
CTUYECKME W ANEKTUBHO-CENEKTUBHBIE MUKPOBMOMOrMYeckne cpedpl, B TOM YKCIE Ha MOAWNULMPOBAHHbIN HaMM NaKTo-
3blit arap Jpuraneckoro [3, 9]. Cpedbl C NOCEBHbIM MaTepuanoM B crieluansHoM 0bopyaoBaHWM NpK OnpesesieHHOM
pexume aepxanm 48-72 yaca. KynbTypbl MUKpOGOB B YUCTOM BUAE MAEHTMULMPOBANN COTMacHO MOPGONOrNiECKM,
TUHKTOPMAnbHbIM, KynbTypanbHbIM, GUOXMMUYECKUM, CEPONIOrMYECKM CBOVCTBAM. M3yyeHne (hakTopoB NaToOreHHOCTY 1
NEePCMCTEHTHOCTM MIUKPOOOB OCYLLECTBNANM Y3aKOHEHHLIMI MeToAamu. MoaCYET KONMYECTBA BbIPOCLUMX KOMOHUIA MK-
po60B NpoBoAMM 06LLENPUHSATLIM METOAOM Ha CrieLuanu3npoBaHHoM npubope cuéta baktepuil.

BbisiBneHue hakTopoB NaToOreHHOCTM W NEPCUCTEHLIMM MAKPOOPraHU3MOB OCYLLECTBNSNM 06LLEeNpUHATLIMA Me-
TOOAMU. AHTUMW3OLIMMHYIO 1 @HTUKAPHO3MHOBYHKD aKTWBHOCTb ONpeaensany oToMeTpuiecknm Metogom. CnocobHOCTb
MWKPOOPraHM3MoB K 06pa3oBaHuto 61ONNEHOK BLISBNANM MO CTENEHU CBSA3bIBAHWUS MUKPOOPraHM3Mamu Kpuctannuye-
CKOro (p1ONEeTOBOro B MONMCTUPOSIOBLIX NIAHLLETaX.

CraTucTuyeckyto 06paboTky pesynbTaToB MUCCNEOOBaHUA OCYLLECTBAANM C NOMOLLbIO CneuyasnbHbIX KOMMbHo-
TEPHbIX NPOrpaMM.
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LYHOLLEM NMOA BMUSHUEM MHOTOYMCIEHHBIX (haKTOPOB OKPYKAIOLLEN Ccpesbl MUKpodropa nNpeTepneBaeT BUAOU3MEHEHNM
NpoxoAas aTanbl PopMMPOBaHNS 1 0bpeTas OKOHYaTeNbHO CHOPMUPOBABLLYHOCS MO BUAOBOMY W KONIMYECTBEHHOMY CO-
CTaBY XM3HEHHO HEOBXOAMMYIO 7151 OpraHM3mMa MUKPOOMOTY. B HaLLMX MCCNeAoBaHWSIX BbISBNEHO, YTO OCHOBHbIMY Npes-
CTaBUTENAMU HOMOCNIOPbI KENyA04YHO-KULLEYHOTO TPaKTa MONOAHSAKA OBEL| SBMIOTCA 3HTEPOKOKKM, Gudmpobakrepum,
naktobauunnbl, sHTepobaktepum n 6auunnbl, BbIMOMHSOLME MHOMOYUCIIEHHbIE BaXHble (DYHKLMM B OPraHU3Me XWBOT-
Horo (1abn. 1). Mpu 3TOM NaTOreHHbIX NPeACcTaBUTENEN MUKPODHOMO MMpa B HALUMX UCCNEAOBaHMSX He Oblfo BhISBIEHO.
[nHamnKa n3MeHeHs KONMYEeCTBEHHOMO CocTaBa MMKPOBOB 06yCnoBEHa BMAOBOM NPUHALNEXHOCTbIO, CNELMEMKON po-
CTa U pa3BWUTKS OpraHu3ma XMBOTHOro. KonniyecTBo nonesHbIx MUKpoboB y MonogHsika oseL, Bo3pactaeT o 180 gxs

XWU3HM 1 3aTEM 0CTaeTCs CTabuUnbHbIM. [JononHeHNe OCHOBHOIO paLoHa MONOAHsKa OBeL| CropobakTepuHoM 1 npobio-

TUKOM Ha ocHoBe Bacillus amyloliquefaciens oka3biBaeT noNoXUTENLHOE BNUSHWE HA MUKPOIOPY KEMNYAOHO-KULLEYHOMO
TpakTa oBew. VX npumeHeHre No3BONSIET NOBLICUTL KOMIMYECTBO SHTEPOKOKKOB, OudpmaobakTepuin, nakrobauunn, sHTe-

pobakTepui, Bacillus subtilis n Bacillus amyloliquefaciens. HanbonbLwmin aghdhekt Gbin nonyyeH 0T NCnonb3oBaHus npo-
BuoTuka Ha ocHose Bacillus amyloliquefaciens, obnagatoLmm LenbiM psaoM nonesHbX CBOUCTB. 3TO, NPEXAE BCEro aH-

TaroHUCTn4ecKaa n nuTuyeckas, aHTUMOKCUMAaHTHaA akTUBHOCTb B OTHOLUEHMM NATOreHHbIX MMKpO6OB, NnoMNMO BCEro 310
1 CNOCOBHOCTD CUHTE3NpPOBaTh MNonesHble OMOaKTUBHbIE COEANHEHMS.

MI/IKp06bI KENyAao4HO-KMLLEYHOro TpakTa MOodHAKa OBel

Tabnuua 1

Bupabl Mukpobos

Bospacr, cyTku

Ipynna xmBoTHbIX/KonnyecTBo mMukpo6os, 107

KoHTponbHas Mepsas onbITHA Bropas onbiTHa

Enterococcus faecium 30 3,87x108+0,12 7,30x108+0,09 4,89x108+0,11
180 3,99x108+0,13 7,45x108+0,10 4,99x108+0,08

Enterococcus faecalis 30 4,49%x108+0,21 7,37x108+0,13 5,38x108+0,11
180 4,62x108+0,14 7,52x108+0,09 5,49x108+0,12

Enterococcus flavescens 30 1,17x108+0,04 2,76x108+0,05 1,47x108+0,05
180 1,20x108+0,05 2,81x108+0,04 1,50x108+0,03

Enterococcus casselilavus 30 0,64x108+0,04 0,78x108+0,08 0,97x108+0,09
180 0,74x108+0,02 0,96x108+0,009 1,08x108+0,05

Bifidobacterium bifidum 30 4,38x1010+0,13 5,41x1019+0,21 5,47x10'°+0,16
180 4,44x1010+0,15 5,60x1010+0,37 5,58x1019+0,15

Bifidobacterium thermophilum 30 4,47x1010+0,11 5,16x1019+0,11 5,22x10"°+0,12
180 4,60x1010+0,12 5,34x1010+0,17 5,33x1010+0,21

Lactobacillus delbrueckii 30 4,53x1010+0,21 5,44x1010+0,13 5,95x1010+0,14
180 4,67x1010+0,14 4,61x1010+0,11 4,05x1010+0,09

Lactobacillus acidophilus 30 4,06x1010+0,12 5,27x1010+0,12 5,22x1010+0,16
180 4,53x1010+0,09 5,43%x1010+0,15 5,33x1010+0,11

Escherichia coli 30 7,32x106+0,20 5,78x106+0,13 6,77x106+0,22
180 6,29x105+0,32 4,89x10+0,25 5,93x108+0,31

Serratia marcescens 30 2,38x10+0,10 2,53x10+0,14 3,44x104+0,18
180 2,54x104+0,12 2,78x104+0,16 3,82x104+0,22

Citrobacter freundii 30 2,28x104+0,09 2,64x10+0,10 2,68x10+0,14
180 2,34x104+0,14 3,18x104+0,18 4,06x104£0,16

Enterobacter cloacae 30 5,08x104+0,16 4,36x104£0,18 4,08x104£0,12
180 6,18x104+0,32 5,12x104+0,20 4,16x104£0,14

Erwinia amylovora 30 3,10x104+0,12 3,12x104+0,16 2,28x104+0,14
180 3,84x104+0,06 4,62x104£0,24 3,42x104+0,08

Bacillus sublilis 30 2,15x104+0,08 3,44x104+0,22 4,62x104+0,36
180 2,84x104+0,06 4,72x104+0,14 3,46x104+0,10

Bacillus amyloliquefaciens 30 0,32x104+0,04 1,14x104£0,08 3,88x104+0,14
180 0,38x104+0,02 0,84x104+0,06 5,12x10+0,18

Bacillus mycoides 30 0,26x104+0,06 0,62x104+0,08 0,32x104+0,04
180 1,12x104£0,08 0,68x104+0,06 0,44x104+0,06

Bacillus cereus 30 0,34x104+0,04 0,56x104+0,06 0,46x104+0,08
180 0,48x104+0,03 0,42x104+0,05 0,52x104+0,10

B xoae BCeM Xu3HM C pr6bIMVI M COYHbIMW KOpMaMK OBLibI I'IOTpe6J'IFHOT GonbLLUOe KOMUYECTBO CNop U KIETOK
MuLenna NnoYBEHHbIX FpVI60B, MHOrue 13 KOTopbIX CrocobHbI CUHTE3NpoBaThb PasfnyHble MUKOTOKCUHbI. B xoge uccneno-
BaHWN YCTaHOBJIEHO HallnM4ne B Xenyao4YHO-KALWEYHOM TpaKTe MOMOAHAKa OBeL, Crop U KNeTOK MULEnuA FpVI60B poaa
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Penicillium, Aspergillus n Mucor (tabn. 2). bnarogaps BblpaXKeHHOMY NpoTUBOrpMOKOBOMY OECTBMIO BBEAEHWE B Opra-
HWM3M MonogHsika oBel, Bacillus subtilis n ocobeHHo Bacillus amyloliquefaciens no3sonuno cylwecTBEHHO CHU3UTL KOMK-
4eCTBO rpnbOB B XENYAOYHO-KMLLIEYHOM TPAKTE XMUBOTHbIX OMbITHBIX Py

Tabnuua 2
[puBbl B XenyLo4YHO-KWLLEYHOM TPaKTE MONOAHSAKA OBeL
['pynna xuBoTHbIX/ Konnyectso Mukpobos, 107
Buabl Mukpobos Bospacr, cyTku K

OHTpOIbHAs [NepBas onbITHA Btopas onbiTHa

Penicillium notatum 30 5,06x102+0,08 2,14x102+0,06 1,06x102+0,02
180 7,42x10240,12 3,08x102+0,05 0,82x102+0,06

Aspergillus niger 30 6,18x102+0,14 2,36x102+0,10 0,44x102+0,08
180 6,74%102+0,18 2,68x102+0,14 0,38x102+0,12

MUCOT [4CEMOSUS 30 0,82x102+0,06 0,56x102+0,04 0,24x102+0,02
180 1,38x102+0,05 0,66x102+0,07 0,14x102+0,02

CuHTE3 MpOTEONUTUYECKMX PEPMEHTOB 3HTEPOKOKKaMK, budmgobaktepusmu, nakrobauunnamy, dauunnamm
Bacillus subtilis n Bacillus amyloliquefaciens nossonsiet aTm Mukpobam NPOBNTb BbICOKYK) aHTArOHMCTUYECKY0 aKTUB-
HOCTb B OTHOLLIEHWW NATOreHHbIX 6aKkTepuii 1 rpuboB. ATO NO3BOMSIET COXPAHSATL NONE3HYI0 MUKPO(NOPY, NOLAEPKMBATL
aKTWBHbIN MeTaboNN3M, NOCTOSAHCTBO BHYTPEHHE! Cpebl OpraHnama, pocT W pa3BuUTHe XMBOTHbIX. HanbonbLuas npoTeo-
NUTMYECKast akTUBHOCTb B HALUMX MCCNeJoBaHMAX 3apMKCMPOBaHa B OMbITHBIX rpynnax XWBOTHbIX, OCOBEHHO Npu Aave
npobuoTuka Ha ocHose Bacillus amyloliquefaciens (tabn. 3).

Tabnuua 3
[MpoTeonuTUYeckas akTMBHOCTb MUKPOOOB
Bils! MAKPOGOB Boapacr, cyTiv [pynna XMBOTHbIX/MPOTEONUTUYECKAs aKTUBHOCTb, MIXMI/MUH
' KoHTponbHas lNepBas onbITHA BTtopas onbiTHa

Enterococcus faecium 30 0,480,004 0,540,003 0,66+0,004
180 0,540,003 0,62+0,004 0,88+0,005

Enterococcus faecalis 30 0,52+0,002 0,740,006 0,92+0,008
180 0,62+0,003 0,78+0,004 1,08+0,006

Enterococcus flavescens 30 0,36+0,002 0,44+0,006 0,62+0,004
180 0,44+0,004 0,62+0,008 0,80+0,006

Enterococcus casselilavus 30 0,28+0,002 0,34+0,006 0,440,009
180 0,32+0,003 0,460,005 0,52+0,005

Bifidobacterium bifidum 30 0,360,002 0,62+0,006 0,78+0,006
180 0,440,004 0,740,008 0,92+0,008

o . . 30 0,38+0,002 0,44+0,005 0,64+0,003
Bifidobacterium thermophilum 180 05020 006 0.6820.003 0.8420.007
Lactobacillus delbrueckii 30 0,740,004 0,82+0,006 1,1240,004
180 0,92+0,005 1,18+0,008 1,4840,005

Lactobacillus acidophilus 30 0,88+0,003 0,96+0,007 2,08+0,012
180 0,960,004 1,2040,12 1,68+0,009

Escherichia coli 30 0,68+0,006 0,74+0,10 1,9240,008
180 0,760,003 0,860,008 0,940,005

Bacillus subilis 30 0,88+0,008 0,960,005 0,98+0,005
180 0,940,007 1,120,010 1,46+0,016

Bacillus amyloliquefaciens 30 0,750,005 0,84+0,014 1,68+0,012
180 0,960,006 1,24+0,008 1,7240,013

Bacillus mycoides 30 0,70+0,004 0,870,010 1,9840,018
180 0,760,003 0,98+0,006 2,12+0,015

Bacillus cereus 30 0,92+0,004 1,160,014 2,48+0,013
180 1,08+0,002 1,340,016 2,78+0,017

OHTEPOKOKKY, Budmaobaktepuu, nakrobauunnel, 6auunnsl Bacillus subtilis n Bacillus amyloliquefaciens obna-
[AK0T QHTUINU3OLMMHON aKTUBHOCTBIO, 4TO NO3BONSIET M COXPAHMTL CBOKO MOMYNSALIMIO B HEONAronpuATHbIX 47151 HUX YCo-
BMSX JKESYA0YHO-KMLLIEYHOTO TpaKTa. B Halumx uccnegoBaHusx onpegeneHo, YTo Hambonblune nokasateny aHTunm3o-
LIMMHOW aKTMBHOCTW Habntoaanuck y AaHHbIX MUKPOBOB Y KMBOTHBIX OMbITHLIX rpynn (Tabn. 4). [lononHeHne 0CHOBHOrO
pauMoHa MonoaHsika oBel, npobuotukom Ha ocHose Bacillus amyloliquefaciens no3sonsieT nonyuuts Hanbonblume 3Ha-
YeHWs nokasaTenen aHTUNU3OLMMHON aKTUBHOCTY Y MOSIE3HON MUKPOMIIOPEI, YTO NO3BOSISET el NPOSBNATL KOHKYPEHT-
HO€ NpeyMyLLECTBO Nepes NaToreHHbIMU U MEHEE NONe3HLIMIN MUKPOGamu.
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AHTUNN30UMMHAS aKTUBHOCTb MUKPOGOB

Tabnuua 4

[pynna XMBOTHbIX/aHTUN30LMMHas aKTUBHOCTb, MKT/MIT €4
Buabl Mukpobos Bospacr, cyTku
KoHTpornbHas [lepBas onbITHA BTtopas onbITHa

Enterococcus faecium 30 2,32+0,016 2,46+0,018 2,68+0,020
180 2,440,012 2,58+0,020 2,84+0,022

Enterococcus faecalis 30 2,18+0,014 2,620,024 3,18+0,024
180 2,324£0,015 2,88+0,028 3,42+0,028

Enterococcus flavescens 30 1,3440,012 1,64+0,016 2,08+0,018
180 1,48+0,014 1,86+0,014 2,160,016

Enterococcus casseliavus 30 1,08+0,010 1,1240,008 2,22+0,014
180 1,1240,008 1,24+0,006 2,48+0,018

Bifidobacterium bifidum 30 2,24+0,012 2,38+0,007 2,54+0,018
180 2,36+0,014 2,74+0,009 3,02+0,020

Bifidobacterium thermophilum 30 2,120,016 244£0,007 2,680,015
180 2,44+0,018 2,600,008 2,740,017

Lactobacillus delbrueckii 30 2,36+0,012 2,440,006 2,60+0,016
180 2,48+0,016 2,66+0,008 2,86+0,018

Lactobacillus acidophilus 30 2,08+0,010 2,140,009 2,680,014
180 2,26+0,014 2,78+0,012 3,34+0,022

Escherichia coli 30 3,480,016 3,08+0,006 3,12+0,018
180 4,32+0,032 3,12+0,008 3,28+0,026

Bacillus subilis 30 3,620,012 3,84+0,004 3,98+0,024
180 3,740,016 4,0640,012 3,88+0,022

Bacillus amyloliquefaciens 30 4,08+0,020 4,1640,010 4,10+0,018
180 4,42+0,026 4,74+0,014 4,68+0,012

Bacillus mycoides 30 4,18+0,018 4,3240,016 3,18+0,026
180 4,30£0,020 4,704£0,018 3,62+0,018

Bacillus cereus 30 4,640,024 4,84+0,014 3,440,015
180 4,82+0,003 5,13+0,017 3,62+0,019

3awututb cebs 1 COXpaHMTL CBOKO NMONYNALMIO B KeNyA04HO-KULLIEYHOM TPaKTe MoMne3HbIM MUKpobam no3Bso-
NSeT He TONBKO aHTUM3OLMMHAS, HO W aHTUKApPHO3MHOBAs aKTUBHOCTb. [JOMOMHEHWE OCHOBHOIO paLyoHa MOMOAHSIKA
oBeL, NpobroTrkami cnocobCTBOBaNO Nomy4eHNo Bonee BbICOKMX NoKasaTenemn aHTUKapHO3WHOBON aKTUBHOCTM Y Nones-
HbIX MUKPOBOB XMBOTHBIX OMbITHBIX rPynn (Tabn. 5). OnTUManbHbIN 3GhEKT B 9TOM OTHOLLIEHMM Obif NOMTyYeH OT Npume-

HeHus npobuoTuka Ha ocHose Bacillus amyloliquefaciens.

AHTI/IKapHO3I/IHOBaFI aKTUBHOCTb MI/IKp06OB

Tabnuua 5

['pynna XMBOTHbIX/aHTUKAPHO3WHOBAs aKTUBHOCTb, MI/MIT
Buabl Mukpobos Bo3spacr, cyTku
KoHTponbHas [lepBas onbITHA Brtopas onbiTHa
1 2 3 4 5

Enterococcus faecium 30 2,64+0,014 2,83+0,016 3,04+0,018
180 2,760,013 2,88+0,022 3,140,016

Enterococcus faecalis 30 2,440,012 2,650,016 2,960,020
180 2,600,014 2,840,014 3,08+0,022

Enterococcus flavescens 30 1,40+0,008 1,66+0,008 2,06+0,016
180 1,52+0,010 1,74+0,006 2,180,014

Enterococcus casseliavus 30 1,2240,006 1,4240,005 1,74+0,010
180 1,28+0,007 1,64+0,009 1,88+0,012

Bifidobacterium bifidum 30 2,33+£0,013 2,58+0,016 2,74+0,015
180 2,64+0,016 2,70£0,020 2,86+0,013

Bifidobacterium thermophilum 30 24040,018 2,5620,018 26520018
180 2,680,014 2,88+0,022 3,100,016

Lactobacillus delbruecki 30 2,440,015 2,660,024 2,84+0,022
180 2,62+0,018 2,940,020 3,38+0,026

Lactobacillus acidophilus 30 2,54+0,024 2,68+0,017 2,940,030
180 2,72+0,026 2,73+0,023 3,62+0,036
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OkoHuaHue Tabnuupl 5

1 2 3 4 5
Escherichia col 30 3,12+0,022 3,42+0,033 3,24+0,023
180 3,840,040 4,18+0,040 4,060,027
Bacillus sublilis 30 3,720,033 4,320,046 4,120,030
180 3,80+0,036 4,640,052 4,700,026
Bacillus amyloliquefaciens 30 4,12+0,018 4,340,028 4,460,022
180 4,28+0,016 4,520,017 4,520,030
Bacillus mycoides 30 4,340,017 4,58+0,021 4,38+0,027
180 4,640,024 4,72+0,026 4,680,025
Bacillus cereus 30 4,780,028 5,120,036 4,80+0,018
180 4,860,034 5,260,034 5,020,030

Mwukpobbl, YTOBbI 3aKpenUTLCS Ha OMPEAEneHHOM yyacTke Cpedbl U co34aTb TaM CBOK MOMyNAUMIO, KoTopas

CMOXET ANUTenbHOE BPEMS XMTb 1 (DyHKLIMOHWMPOBATb, NpuberaoT k 06pa3oBaHmMio MUKPOGHBIX COOGLLECTB, B TOM YKCne

C YCNOBHO-NATOreHHbIMI MUKpobamm, Tak Ha3biBaeMbIMU BronneHkamu. B pesynbTate Halwmx UCCneaoBaHMI 3adnKkeu-

poBaHo, YTo Bonee BbICOKME NokasaTenu GuonneHkoobpasoBaHus y NonesHbIx MUKpoboB HabmoaaloTCs B OpraHuame

OMbITHBIX XWBOTHbIX. HannyyLumin pe3ynbTar B 3TOM NilaHe NoMyyYeH Npy Mcnonb3oBaHuM npobuoTuka Ha ocHose Bacillus
amyloliquefaciens (tabn. 6).

Tabnuua 6

CnocobHocTb cosgaBaTb G1onneHku y M1kpobos

I'pynna xmBoTHbIX/OnonneHkoobpasoBaHue, %
Buabl Mukpobos Bospacr, cyTku
KoHTponbHas lNepBas onbITHA BTtopas onbiTHa
Enterococcus faecium 30 24,36+1,36 26,24+1,82 28,08+3,12
180 26,30+1,42 28,12+1,60 33,16+3,08
Enterococcus faecalis 30 21,08+1,30 23,18+1,44 27,42+2,88
180 23,44+1,28 27,32+1,56 30,18+2,92
Enterococcus flavescens 30 19,74+1,42 23,82+1,62 25,6243,18
180 22,34+1,54 26,18+1,74 30,4243,50
Enterococcus casseliavus 30 18,07+1,12 22,44+1,80 25,72+3,12
180 20,16+1,44 24,58+1,94 27,84+3,06
Bifidobacterium bifidum 30 32,44+2,08 35,18+1,18 37,48+4,02
180 35,62+2,64 37,22+1,44 40,16+4,12
Bifidobacterium thermophilum 30 34,1642,24 36,48+2,08 44,18+4,2
180 36,12+2,48 40,52+3,12 52,62+4,62
Lactobacillus delbruecki 30 30,64+2,64 33,08+2,66 56,74+5,16
180 34,7243,08 35,46+2,24 58,1246,08
Lactobacillus acidophilus 30 35,82+2,84 37,50£2,70 54,1646,24
180 37,1443,52 39,82+43,18 56,18+6,84
Escherichia coli 30 38,44+3,62 41,54+3,62 46,32+4,18
180 43,52+4,08 45,15+3,40 48,24+3,88
Bacillus subtilis 30 36,12+2,44 38,56+2,62 40,28+4,32
180 40,48+2,63 44,13+2,80 49,12+4,83
Bacillus amyloliquefaciens 30 38,44+2,52 41,53+£2,12 55,70+4,66
180 41124272 44,80+4,18 59,22+4,15
Bacillus mycoides 30 30,16+2,26 33,06+2,24 37,0244,33
180 33,18+3,14 37,18+3,85 39,1544,72
Bacillus cereus 30 34,42+1,88 34,1644,02 35,1343,92
180 36,72+,26 39,80+4,16 41,04+4,07

3aknroyeHue. [lononHeHMe K OCHOBHOMY pauuoHy cniopobaktepuHa u npobuoTuka Ha ocHose Bacillus amylolig-
uefaciens oka3ano BblpaXeHHbIN NONOXMTENbHbIA 3DMEKT Ha OBEL, C POXAEHUS W No JocTkeHumio 180 aHeBHOro BO3-
pacTa. lNonynaums nonesHbIX MUKPOGOB B KEMNYAOUHO-KULLIEYHOM TPaKTE MOSIOAHSKA OBEL, 3HTEPOKOKKOB, Brdhmngobakre-
pui, naktobauyunn, 6auunn Bacillus subtilis 1 Bacillus amyloliquefaciens kak B KOnM4eCTBEHHOM BbIpaXXEHWUH, TaK W B
(PYHKLMOHANBHOM nniaHe Bblina y OMbITHBIX XMBOTHLIX Haubornee ONTUManbHON U KOHKYPEHTHO CnocobHoi. Mpu aToMm
3a(mKCMpoBaHO, YTO NpUMeHeHne NpobuoTuka Ha ocHoBe Bacillus amyloliquefaciens gano Hannyywwmin adexT.
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SNEKTPOXMMWUOTEPANUA NMPU NEYEHUN FTEMAHIMOCAPKOMbI Y COBAKU (KTMHUYECKWIA CTYYARN)

Buktop BaneHtuHoBuy Mpeuko™, Omutpuit KoHcTaHTMHOBMY OBYNHHNKOB?2

1.2 OMCKuiA rocyaapCTBEHHbIN arpapHbii yHuBepeuTeT um. [1. A. CtonbinuHa, Omck, Poccus
Tvg_1988@mail.ru, https://orcid.org/0000-0001-7980-8739

2biolog-ivm@mail.ru, https://orcid.org/0000-0003-0077-1860

Pestome. B cmambe onucaH KnuHudeckull cryyall leyeHusi 2eMaHauocapkomsl y cobaku nopodsbi nabpadop 6 eospacme 7 nem,
MECMHO020 KOHMPOIIS ONYX0/U C NOMOWbI0 NPUMEHEHUS 8HympuBeHHo20 8gedeHus breoMuyuHa u nocnedyrouiell anemponopayuel
onyxonu, a makxe codemarHoe 88edeHue Kasbyus 21lKoHama HenocpedcmeeHHO 8 obriacmb onyxonegoeo yana. [emaHeuocap-
KOMa — 3/10Kka4ecmeeHHasi onyxosb, docmamoyHo Yacmo ecmpeyaemcs y cobak 8 cpedHem u cmapuiem eospacme. Haubonee nped-
pacnonoxeHbi k daHHoMy 3abonesaHuro cobaku nopod nabpadopbi, HeMeuKue ogyapku u pempugepsl. [IpudUHbI 803HUKHOBEHUS
8bISIBIEHHO20 OHKOI02UYECK020 3ab0/1e8aHUs NOKa euje He U3BECMHBI, HO MOXHO C Y8EPEHHOCMbIO CKa3amb, YMO OCHOBHbIMU Op-
2aHamu, Komopble NOPaXarmcs y XUBOMHO20 Yauie, S8IAIOMCA cene3eHka, hpagoe npedcepdue, Koxa U NOOKOXHas Kremyamka,
carnbHuK, 6pbibxelika, neveHb. Y 25% cobak ¢ onyxosbio cenie3eHKuU nopaxaemcs cepduye. Onyxosnu, 3ampazusaloujue mosbKo anu-
menulil KoXUu, YCrOBHO 3110KaYecmeeHHble. Pexe — feakue, NoYKU, Pomosasi Noocmb, MbIWUbl, KOCMU, MOYegol ny3bipk, fesbIli
Xenydoyek, HaOnoYeYHuUKU, Mo3e, duaghpaema, BprowuHa, NUMEOY3fbl, S3bIK U Nasbubl. [emaHaUuOCapKoMa — 8bICOKOA2peccusHas!
oNyxofb, Memacmasupyem 2eMamogeHHo unu umniaHmayuonHo. Cobaku 6e3 neyeHus xugym 9o 3 mecayes, ¢ neyeHuem — 4o
6 mecsues, 10% 6onbHbIX nepexusatom 200. Hapady ¢ Memodukoli ie4eHus 2eMaHau0CcapkoMbl ONUCaH U npoyecc AuazHoCMUKU,
m.K. OCHO8Hasi npobnema — amo dugbghepeHyUposams 2eMamomy — 2eMaHauoMy — 2emaHauocapkomy. CrOXHOCMb 3aKko4aemcs 8
mom, Ymo yumosnozu4yeckoe uccriedogaHue ManouHGopMamusHo U3-3a pasbaeneHusi 0bpasya Kposblo, @ MOHKOU2O/bHas acnupa-
UUOHHas 6uoncusi Yacmo daem SIOXHOOMpUUamesbHbIe pe3ynbmambl, mak kak 8Hympu onyxonu umeromes 06LIUPHbIE 30HbI 2eMa-
MOM U HOpMasibHbIX KPOBEHOCHKIX cocydos. B pesynbmame uccrnedosanul, 6r1a2o0apsi NPUMEHEHUIO NPoUedypbI SIEKMPOXUMUO-
mepanuu «bneomeyuHa» u 31emponopayuu 2KkaHamoM Kanbyus asmopam yMeHbWumb 06bem onyxonesbix Macc Ha 70%.

KntoueBble cnoBa: remMaHrnocapkoma, ouarHoCcTuka, nevyeHne, anekTpoxmMmoTepanua, GHEOMVILWIH, cobaka

[ns uutuposanmsa: peyko B. B., OBunHHMKoB [1. K. nekTpoxummoTepanis npu neveHni reMaHrmocapkoMbl y cobaku (KMHNYECKWi
cnyyan) // VasecTus Camapckoil rocyfapCTBEHHOM CeNbCKOX03aNCcTBEHHOM akagemun. 2025. T. 10, Ne 1. C. 79-85.
DOI: 10.55170/1997-3225-2025-10-1-79-85

Original article
ELECTROCHEMOTHERAPY IN THE TREATMENT OF HEMANGIOSARCOMA IN DOGS (CLINICAL CASE)

Viktor V. Grechko'™, Dmitry K. Ovchinnikov2

1.20msk State Agrarian University named after P. A. Stolypin, Omsk, Russia
Tvg_1988@mail.ru, https://orcid.org/0000-0001-7980-8739
2piolog-ivm@mail.ru, https://orcid.org/0000-0003-0077-1860

Abstract. The article describes a clinical case of hemangiosarcoma treatment in a 7-year-old Labrador dog, local tumor control using
intravenous bleomycin and subsequent tumor removal, as well as combined administration of calcium gluconate directly into the area
of the tumor node. Hemangiosarcoma is a malignant tumor that is quite common in dogs in middle and older age. Labradors, German
Shepherds, and Retrievers are the most susceptible to this disease. The causes of the identified cancer are not yet known, but it is
safe to say that the main organs that are affected more often in an animal are the spleen, right atrium, skin and subcutaneous tissue,
omentum, mesentery, liver. In 25% of dogs with a spleen tumor, the heart is affected. Tumors affecting only the epithelium of the skin
are conditionally malignant. Less often — lungs, kidneys, mouth, muscles, bones, bladder, left ventricle, adrenal glands, brain, dia-
phragm, peritoneum, lymph nodes, tongue and fingers. Hemangiosarcoma is a highly aggressive tumor that metastasizes hematoge-
nously or implantationally. Dogs without treatment live up to 3 months, with treatment — up to 6 months, 10% of patients survive a year.
Along with the treatment of hemangiosarcoma, the diagnostic process is described, since the main problem is to differentiate hema-
toma - hemangioma — hemangiosarcoma. The difficulty lies in the fact that cytological examination is uninformative due to dilution of
the sample with blood, and fine needle aspiration biopsy often gives false negative results, since there are extensive areas of hema-
tomas and normal blood vessels inside the tumor. As a result of the research, the authors reduced the volume of tumor masses by
70% due to the use of electrochemotherapy procedure "Bleomecin” and eletroporation with calcium glucanate.

Keywords: hemangiosarcoma, diagnosis, treatment, electrochemotherapy, bleomycin, dog.

For citation: Grechko, V. V. & Ovchinnikov, D. K. (2025). Electrochemotherapy in the treatment of hemangiosarcoma in dogs (clinical
case). Izvestiia Samarskoi gosudarstvennoi selskokhoziaistvennoi akademii (Bulletin Samara State Agricultural Academy), 10, 1,
79-85 (in Russ). DOI: 10.55170/1997-3225-2025-10-1-79-85
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MsrkoTkaHHbIE CapkoMbl — 3TO Ha3BaHWe rpynMbl OMyXonen, NPOUCXOAALLMX U3 AMOPUOHANBHON Me30AepMbI.
Horga aTv onyxonu Ha3blBakoT BEPETEHOKNETOUHBIMY CapKoMamut. VX MOxHO 0BHapyxuTb B Nito60M yyacTke Tena. Yalle
BCEro MArkOTKaHHbIE CapKOMbl MOPaXatoT NMOAKOXKHOK KNEeTHaTKy, HO Takke MOryT BCTPEYATCS B XenyA0UHO-KULLEYHOM
TpakTe, MblLLLAX, MOYENOIOBOI cucTeMe. AT onyxomnu 0ObIMHO paccMaTpUBAIOT B OAHOM rpynne, Tak Kak OHU UMEIT
cxofHoe buonornyeckoe noBeaeHe 1 nporHo3. K HUM NpuMEHSIOT OAMHAKOBbIE METOAbI leYeHns. Ha3BaHue Kaxaomn
KOHKPETHOM OMyXONu 3aBUCUT OT KNETKM €€ NPOUCXOXKAEHWS, YTO BbISIBNSAKOT NYTEM MMMYHOMMCTOXMMUYECKOTO aHanmaa.
Ecnu onpeaenutb KneTky-npapoauTenbHULLY HEBO3MOXKHO, FOBOPAT 0 HeauddepeHLMpoBaHHon capkome [1, 2].

l'emaHrnocapkoma (HAS, 3anokayecTBEHHasi reMaHrMoaNUTENoMa, aHrmocapkoma) — onyxonb, NPOUCXOAALLas
W3 3HAOTENUS COCyAoB. Yalle Bcero BcTpeyaeTcs y cobak — 5% nepBMYHbIX HEKOXHBIX onyxonei, 12-21% Bcex meseH-
XvMarbHbIx onyxonen, 2,3-3,6% KoxHbIx onyxonein, 45-51% onyxonen ceneseHku. Y KoLLeK reMaHrnocapkoma BCTpeya-
etcs pexe — 0,5-2% Bcex onyxonen. BospacT 6onbHbIX — cpegHui 1 cTapLue. NpeapacnonoxeHbl peTpUMBEPbI 3010TH-
CTble 1 Nabpapopbl, Hemewlkue oB4apku. Camupl 6onetot vawe. MpuunHamu nosieneqnst HAS y yenoBeka cuMTaloT OTpas-
NeHne AMOKCUOOM TOPUS, MbILIbSKOM, XIIOPBUHIIIOM, aHAPOreHbl, 065y4eHmre rpyaHon nonocty, y cobak — obnyyeHure B
npeHaTasbHbIA 1 NOCTHaTanbHbIA NepuoA. [pyrue npuumHbl Noka elle He M3BECTHbI. KoxHas (opma yalle BCTpeyaeTes
y CBETIIbIX KOPOTKOLLEPCTHbIX Cobak. Y cobak nopaxatoTcs - ceneseHka, npaBoe Npeacepamne, Koxa u noakokHas Knet-
yaTka, NeyeHb; pexe — nerkue, NoYKK, poToBas NONOCTb, MbILULbI, KOCTX, MOYEBOW My3bIPb, IEBbIN XENya0uyeK, A3bIK 1
nanbuel [3, 4, 5, 6].

'emMaHr1ocapkomMa — BbICOKOArpeccBHas Onyxonb, MeTacTasvpyeT reMaToreHHO Mu UMNMaHTaLUOHHO Mpu
paspbiBax. OCHOBHble MeCcTa NopaxeHus: neveHb, canbHuK, Bpbikeika u nerkue, y 25% cobak ¢ onyxonblo ceneseHku
nopaxaetcs cepaue. Pexe onyxonb MeTactasvpyeT B MOYKW, MblLULbl, OpIOLWKHY, NMMMAOY3Mbl, HAANOYEYHUKN, MO3T 1
puacgparmy. Camoe 4acTo BCTpeYaloLLeecs MeTacTaThieckoe nopaxeHune Mosra y cobak — IMEHHO remaHrmocapkoma.
Onyxonw, 3aTparvsaioLLe TOMbKO ANUTENWIA KOXW, YCIOBHO 3M0Ka4ecTBeHHbI [7, 8, 9, 10].

MporHo3 B 06Lem HebnaronpuaTHbIn. Cobaku 6e3 neveHus xuByT A0 3 MeCALEB, C NeveHneM — 4o 6 MecsiLes,
10% 60nbHbIX NEPEXNBAIOT rof,.

Mamepuanbi u memoObI uccnedogarull. Matepuanom nocnyxuno 3aboneeaHne — reMaHrnocapkoma MArkux
TKaHen y cobaku nopoabl nabpaaop, Bo3pact 7 net. [ns auarHocTUk HOBOOOPa3oBaHs MCMOMb30BaMNM LUTONOMNYECKIN
MeTOA AMarHOCTUKM — TOHKOWUroNbHas acnupauuoHHas buoncus okpacka Asyp-303uHoM no PomaHosckomy. Liutonoru-
yeckue npenapartbl U3yvani ¢ MOMOLLbK CBETOBOrO Bronoruyeckoro mukpockona MUKMEL 5.

Pesynbmamsi uccnedosanudl. [py nepBUYHOM NpUEME XO35IMH XarnoBarcs Ha 60Ne3HEHHOCTb NEBOTO CyXO0-
BOTO MPOXOAa, MHOXECTBO BbIAENEHWN 1 HaNMuMe «Oonapbilen» B HapyXHOM CMyXOBOM npoxoge, He GOnbLUO OTek
MOpPAbI Ha OAHOMMEHHOW CTOPOHE.

B pesynbrate ocMoTpa 06HapYKeHO rHOWHO-remMoparnyeckue BblAeneHns, Buayanusaums 6apabanHon nepe-
MOHKW 3aTpyaHeHa 13-3a 6ONbLIOTO KOMNYECTBA FIYMHOK MYX.

Mo pesynbTatam LMUTONOMMYECKOTO UCCNEA0BAHMSA: MaTepuan obunbHOro LnUTo3a NPeACTaBreH Kak aereHepa-
TUBHBLIMI CETMEHTOSAEPHBIMIU HENTpodunamu, Tak 1 HegereHepaTBHbIMM (hopmamu. ParoynTapHas akTUBHOCTb BCTPE-
YaeTcs, T.K. MPUCYTCTBYIOT MHOXECTBEHHble Makpodari. BblpaxeHHasi KOHTaMMHaUMs KneTkamu nepudepuyeckon
kpoBu. OBHapyeHbl KNETKM NUMGOMAHOIA TKaHW PasHON CTENeHU 3penocTH, Kak MHTepnpeTupyemMble dOpMbl, Tak U B
COCTOSHUN pa3pyLenus (Puc. 1).

Pwc. 1. Masok oTneyaTok COAepKMMOro HapyHOro ClyxoBOro Npoxogaa,
nabpapop, Bo3pacT 7 1ieT, okpacka A3yp-303uH no PomaHoBckomy, yeenndeHue x400:
1 — pereHepaTUBHbIE CErMEHTOSIAEPHbIE HENTPOUNbI; 2 — Makpodarm
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Mo pesynbTatam UCCNEAOBAHNS NOCTABIEH AMArHO3: OCTPbLIA FHOMHBIA OTUT U BTOPUYHOE MHULMPOBAHWE M-
YMHKaMK. HasHayeHo criegytollee neyeHve: Yxo npombiBatb 2% pacTtBOPOM YKCycHom kucnotbl v MpeOTuk pas B
7-10 gHen B BonbLiom konnyecTse. MecTHble kannn CyponaH no 5 kanenb 2 pasa B cyTku 10 gHen. CucmtemHo Knagakca
15 mr/kr 2 pasa B cyTku. Ha ocmoTp yepes 10 gHeR, He OTMEHsIS NeYeHus.

Uepes 10 gHeit 0TMEYaETCS 3HaUYUTENBHOE YNYULLEHME 1 3aXMBIIEHUS HAPYXKHOMO CNYXOBOTO NPOX0AA, Bblaene-
HWN HET, NIYNHOK HET, HET HENPUATHOTO 3anaxa, cobaka AaeT nanbnuMpoBaThb yxo0. Ho Nog yxoM 0TMeYaeTcs 3HaunTENb-
HOe yBenuyeHue Markux Tkaxen. Mpu nanbnawuum ynpyroe, ymepeHHo 60ne3HeHHoe, ropsyee. HasHaueHo AoNonHUTENb-
HOE 1CCrea0BaHNe: LMTONOMS C OTEKLLNX TKaHEel, PEHTTEHONOMMYeCcKoe 1ccneoBaHue.

B pesynbTaTte LMTONOMMYECKOro NCCNeA0BaHNs B OCHOBHOM 0BpasLie coaepKanit NLLb KPOBb, W TOMBKO B O4HOM
13 7 0BpasLoB KapTVHa Takasi e, KaK W OnicaHa BhiLLe NPK UCCNeaoBaHNN HAaPYKHOTO CIyxoBoro npoxoga (Puc. 2).

Puc. 2. TUAB HoBoGpa3oBaHust OCHOBAHUS YLLHOW PaKOBUHbI,
nabpapop, Bo3pacT 7 neT, okpacka Asyp-303uH no PomaHoBckoMy, yBenuyeHmne x400:
1 — nereHepaTuBHble CErMeHTOsAEPHbIE HeMTpodhunbl; 2 — Makpodharu; 3 — harounTo3 NenKouUToB

Mo pesynbTaTam PEHTrEeHONOrMYeCKoro 1ccnefoBaHus: BU3yanuaaums 06beMHOr0 MArkoTkaHoro HoBoobpaso-
BaHUs CPEAHEN PEHTTEH MIOTHOCTW B OCHOBAHUM NEBOWN YLUHOWM PAKOBUHbI, HE MMEIOLLMX YETKWX FPaHNL, pa3smMepom npu-
MepHo 90x70 mm; oBbILLEHWE NepUOCTanbHOM peakLui pocTpanbHOR YacTu NeBON CKYNOBOW Oyrit; MUHepanusauus
CNyXOBOro NPOXOAa Ha BCEM €ro MPOTSHKEHUM; MOBbILLEHWE PEHTTEH MIOTHOCTW NeBOro 6apabaHHOro ny3bIps, YTO Xapak-
TEPHO N5 CKrepo3a/kanbLnHO3a, He UCKIKYEH CpeaHuin otuT (Puc. 3).

Puc. 3. PeHTreHorpamma, nabpagop, Bo3pact 7 fneT:
1 — mMsArkoTkaHoe HoBoobpa3oBaHue; 2 — MMHEpPann3aLms CIyXoBoro NpoXoaa;
3 - NOBBbILIEHNE PEHTTEHMIOTHOCTM NEeBOro 6apabaHHoro My3bipst
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Bbina yBenuyeHa fo3a aHTMOMOTHKA — Knagakca 25Mr/kr 2 pasa B CYTKM, a Takke HasHayeH obLwuii u Broxumu-
Yeckuit aHanm3 KpoBM, T.K. cobaky cTanu roToBuTb K NPOMbIBAHWIO NONOCTW CPeaHero yxa, a B Oyayllem yaanexve cny-
XOBOro npoxoga v 6ynnoTomuei, nocne CHATUS OCTPOro BoCnaneHus. B CBA3N € TeM, 4TO NaLyeHT Haxoauncs Ha nepe-
AEPXKe, Y Kypatopa He Obirio BO3MOXHOCTW NPOXOAUTL Bce 06CNeA0BaHNs, NO3TOMY fleYeHre nauyeHTa npoBoanunoCh
BCRenylo.

B xoae BbINONHEHUs npoLieaypbl HEBO3MOXHO Oblfo B3yanuanpoBaTh BapabaHHyto nepenoHky YTo Okl BBECTH
3a Hee KaTeTep Ans NPOMbIBaHUS M3-3a COABMMBAHMSA NPOXO4a OMyXONEBbIMM Maccamut, MOSTOMY MPUHSNN PeLLeHne
OMOPOXHWUTL COAEPXMMOe OnyXonu (OnyXxonb 3anofHeHa KPoBbHo), Mpeanonaras, YTo YMEHbLUMTCA JaBneHne Ha npoxog
1 bapabaHHas nepenoHka 6ygeT 4oCTynHa Ans MaHunynsumu. Mocne paspesa 1 ONopOXHEHNS NONOCTH, CTana AoCTynHa
nanbnawym HenocpeacTBEHHO cama onyxorb, Ho 6apabaHHas nepenoHka Tak, e He A0CTyNHa. M KpoBoTeueHue 13 pas-
pe3a He OCTaHaBMNBANoCh, HECMOTPS Ha NPUMEHEHUS KPOBOOCTaHABMNMBAIOLLMX NpenapaTos (TPaHeKCaHoBas KUCNoTa),
remoctaTnyeckux rybok, gaBsilern noBsaskA W xonoda. KpoBoTeueHue U3 paspes3a He OCTAHOBWNOCH W Yepe3 4 OHs.
Mo pe3ynbTatam LMUTOMOMAN U3 ONyXONK: Ha (YOHE BbIPAXXEHHOW reMOAMMIoLIMI, NpenapaTbl CKyaHoro LuTo3a. Mpeacras-
NeHbl NPeNMYLLECTBEHHO KNeTKamu CrieaytoLLero Mopgonormiyeckoro CTpOeHUs: MeaeHxuMarbHble KNeTKi BEpeTeHOBUA-
HOW (hOpMblI, LTONMa3Ma oT 60MbLworo o6bema 4o CKyAHOr0, COOTBETCTBEHHO SAEPHO-LMTONNAa3MaTYECKOe COOTHOLLE-
HWe OT HM3KOro 40 BbICOKOr0, MHOXECTBO 303MHOMMILHOrO MaTepuana BOKpyr knetok. MenkotoueyHas Bakyonusaums
uuTonnasmbl. Fapa okpyrible, 0BarbHbIE, BCTPEYAIOTCS HENPaBUIbHOM (hOPMbI. Fapa SpKo OKpaLLeHbl, KpymnHble ¢ 6onee
TEMHbLIMU 1 CBETNbIMK fiapbIkamu (Puc. 4, 5).

-
g
Puc. 4. TUAB HosoobpasoBaHus, nabpazop, Bo3pacT 7 net Puc. 5. TUAB HoBoOGpa3oBaHus, nabpagop, Bo3pacT 7 net
okpacka Asyp-303uH no PomaHoBckomy, yeenuyeHue x400: okpacka A3syp-303uH no PomaHoBckomy, yeenudexne x400:
1- BepeTeH006pa3Hb|e Me3eHXUManbHble KNeTKn; 1- BepeTeH006pa3Hb|e Me3eHXUManbHble KNeTKK;
2 — AP0 C HyKNeornamu B KONMYecTBe 4 LITYKK; 2 -3pUTPOLUTI

3 — paspyLLeHHbIe 3PUTPOLUTI

Kputepun 3nokauecTBEHHOCTU: AHU30LMTO3, aHU30Kap1o3, BapuaLi B S4EPHO-LMTONNA3MaTUYECKOM COOTHO-
LIEHMM, SAPbILLKA B AApaX, MONAUHT SAEP, ABYSAEPHbIE KNETKU.

[enaem 3akrioyeHne, YTo 3TO capkoMa MATKIUX TKaHe! (reMaHrMocapkoma - 3nokavyecTBeHHas onyxosb, arpec-
cuBHas). [ns BepudmKaLmy: ruCTONOrMYECKoe nccnegoBaHne, UMMyHorucToxumms, abaomuHansHoe Y3W. JleueHue:
arpeccuBHOE Xupypriyeckoe uccedvenne 1-2 cm cBobogHoro kpas, 1 dacums B rnybuHy, ecnu Mbllua- amnyTayus.
XvMnoTepanus Npu KOXHbIX Onyxonsx He pekomeHayetcsi. [porHo3 HebnaronpusTHbIA: 6e3 neveHns go 3-x MecsLes,
¢ neyeHvem go 6 mecsaues; 10% nepexusaroT roa.

113-32 HEBO3MOXKHOCTM XMPYPrUYECKOrO NeYeHms, Obll NpeanoXeH BapuaHT O NPOBEAEHUN 3NEKTPOXMMMOTEPA-
MUK C NOMOLLBIO Npenapata «bieoMULMHY 1 BHYTPY OMyXOneBOe BBEAEHWE AreKTponopaums rokoHaTta kanbuus. B 3a-
pybexHoi nuTepatype onucaH criyyai neyeHus nogobHoro 3abonesaHus ogHomn cobaku B Bospacte 10 net, npogomku-
TENbHOCTL OTBETA ObIna 7 MecsALEB, 0TMEYarcs YaCTUYHbIA OTBET M yMEHbLLEHWE 06beMa onyxonu Ha 76,92%.

lMocne npemeaunKkauuy 1 cegauun naumeHTa, BBeaeH BHyTPUBEHHO B fo3e 15 ME/M2npoT1BOONyXOnEeBbIN aHTH-
BroTuk «6neomMnuMHY, a rMIOKOHaT Kanbuus 6bin BBEAEH HENOCPEACTBEHHO B OCHOBaHWe onyxonu B o6beme 40% ot
obbema onyxonu. Mocne noBepxHOCTb 06paboTanu BOAHLIM reniemM Ans ynyyLeHns NPOBOAUMOCTM AMNEKTPUYECKMX UM-
nynbco.. MpoeaeHo 100 pa3pspos L-06pasHbiM anektpogom (Puc. 6, 7).
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Puc. 6. FemaHrocapkoma Msrkux TkaHei y cobaku nopogb! nabpaaop Bo3pacT 7 neT, nepeq npoBefeHeM neyebHoi npoleaypbi:
cnesa — BbIcoTa onyxonu 4,5 cm; cnpasa — AnnHa 11 cm

Puc. 7. FemaHrnocapkoma Msrkux TkaHei y cobaku nopogsl nabpagop Bo3pacT 7 feT:
CleBa — BBEEHME MMIOKOHaTa KanbLna B OCHOBaHWE ONyX0su; CnpaBa — NpoBeAeHNE anekTponopaummn L-06pa3HbIM AneKkTpoaoM

Mocne npoBeaeHne npoueaypbl Yepe3 48 yacoB oTMevaeTcs 0OUNbHAs JKCCyaaumMs W BbIAENEHNe THOMHBIX
Macc, paHy NpOMbINK BONbLIMM KOMMYECTBOM aHTUCENTUKa ((hypauunmnHa) M MECTHO NMPUMEHWAM Ma3b NIEBOMEKOSb. [pu
nanbnayum oTMevaeTcs D0Ne3HEHHOCTb, B CBSA3M C ATUM AN1S KOHTpONs 60K M BOCNaneHns NauneHTy HasHayeH Menok-
cukam 0,2 mr/kr n amokcuknas 20 mr/kr. Yepes 7 gHel nocne npoueaypbl Habmtoaany nonoXvTeNbHY0 AMHAMUKY — OTeK
YMEHbLLWNCS, KPOBOTEYEHNE OCTAHOBMIIOCh, NOBEeAeHMe yaosneTBoputensHoe (Puc. 8).

Puc. 8. Cobaka nopogb! nabpagop Bo3pacT 7 fer. Puc. 9. Cobaka nopogsl nabpagop, Bo3pacT 7 fneT.
BHewHwi Bug Yepes 7 gHen BHewwHwi Bug yepes 30-35 gHeit
nocne nposeaeHus npoueaypbl IXT, ¢oTo kypaTopa cobakm nocne nposeaeHns npoueaypbl IXT

83



BemepuHapusi u 300mexHus

Veterinary medicine and zootechnics

[anee kypaTop nepectan BbIXO4WUTb Ha CBS3b, W He NMpUEeOCTaBnsAn MHOpPMaLMN O XOa4e NEYEHNs U camo-
yycTBumM naumeHTa. Cnyctsa 30 oHeln kypaTop npueen cobaky Ha ocmoTp. COCTOSHME NaLMeHTa OLEHMBAETCS Kak CpeaHen
TSXKECTW: anneTUT OTCYTCTBYET, NONMYPUS, NONMANNCUSA, PBOTA, NOCTOSIHHAA THOMHAs AKCCydaums M3 obnactu onyxonu.
Mo pesynbTaTam aHanM30B KPOBH, y NaLMEHTa OCTpas MoYeYHast HELOCTATOMHOCTb (HE AMArHOCTUPOBaHHAS XPOHMYECKas
BonesHb NoYeK NN Bbi3BaHHasA ANUTENbHBIM HEKOHTPONMPYEMbBIM MPUEMOM HErOPMOHAMbHbIX NPOTUBOBOCMANMTENBHBIX
npenapatos). HecMoTps Ha BCe MpuUHATLIE NevebHbIe Mepbl, NALMEHT CKOHYancs Ha TpeTbW CyTku Tepanum (Puc. 9,

Tabn. 1, 2).

Tabnumua 1 Tabnuua 2
Broxumnyecknin aHanns KpoBm NauyeHTa KnnHnyeckunin aHanua KpoBu naumeHTa
Mokasarers PechepeHTHbIE PesynbTathl Bug PedhepeHTHblE PesynbTathl
3HaYeHus nccnegoBaHms nccnefoBaHus 3Ha4eHus nccnegoBaHms

AJIT, mkmons/n 6-76 28 RBC, x10"2/L 55-8,5 4.35)
ACT, mkmons/n 10-48 561 HGB, g/L 110-190 96
UlenoyHas hocghomasa 8-185 3131 HCT, % 39,0-56,0 281
[nrokosa 3,4-6,1 4,8 MCV, FL 62,0-72,0 69,5
06wt bunupybuH 5,0-21,0 7,9 MCH, pg 20,0-25,0 215
Obwui benok 50,0-85,0 61,9 PLT, x103/uL 117-460 139
AnbbymuH 22,0-39,0 16.5] WBC, x109/L 6,0-17,0 21.11
MoyesuHa 2,1-12,2 43.81 Lymph, x109/L 0,8-5,1 4,0
KpeamuHuH 40,0-140,0 2212.71 Mon, x109/L 0,0-1,8 1,3
Kanbyudi 2,00-3,30 247 Gran, x109/L 4,0-12,6 17.7%
®ocehop 1,10-3,00 8,391 Lymph, % 12,0-30,0 1110

Mon, % 2,0-9,0 6,7

Gran, % 60,0-83,0 84.01

3aknroyeHue. He cMOTPS Ha neTanbHblit MCXOL, CBA3aHHbIA C HEAOCTATOUYHOM ANArHOCTUKON U HE KOHTPOMMPY-
€MbIM fleYeHneM (KypaTop He BbIXOAWUN Ha CBSA3b), cama npoLieaypa nekTpoxummuoTepann «bneomeuHay n anetpono-
pauum rnioKaHaToOM KanbLys nokasana cebs kak MHoroobelyarowas. B npouecce neyexms, 3a 04HO NpemMeHeHue, yaa-
NoCb YMeHbLWKTL 0BbeM onyxornesbix Macc Ha 70 %. BoaMoxHO, npu NOBTOPHOM NpOBeEHUM npoLeayp yaanoch bbl
cTabunnanpoBaTb POCT ONYXONu M Nony4nTb 6onee cToNKNiA TepaneBTYeckuin achdhekT. TpebyeTcs AanbHeiLee uccne-
[0BaHKe.
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BNUAHWE XBOWHO-®UTOrEHHOW JOBABKU
HA NMOKA3ATENW BENIKOBOIrO OEMEHA HOBOPOXOEHHbIX TENAT
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Pestome. Lenb uccnedosanull — usyqyums enusHue xgolHo-humozeHHol dobasku Ha nokasamesnu benkogoeo obmeHa Ho8o-
poxdeHHbIx menam. MiccnedosaHust npogodunu Ha menasmax YEpHO-necmpol nopolbl, U3 KOMOPbIX cehopmuposanu 2 2pynnkbl
KOHMposbHyto u onbimHyro no 10 201108 & kaxdol. HayuHas ¢ 3-0HesHO20 8o3pacma mensimam onbImHOU epynnei daganu ¢
MOJIOKOM X80UHO-¢humozeHHyr 0obasky (X®L) e doze 30 mn/100 ke xueol maccsi. [locne 60 OHel X®L egodunu ¢ kombu-
Kopmom & meyeHue crnedynwux 4 mecayes. Cocmag dobasku: xe0UHbIU 3KCmMpakm, 2uyepuH, caxap, akmusupo8aHHbIL
y20i1b, CeMeHa fibHa U NogapeHHas coflb. Y no0onbIMHbIX XUsomHbIx bpanu kposb 8 so3pacme 10 cymok, 1, 3 u 6 mecsyes u
onpedensnu nokazamenu 6enko8o2o obmeHa (0bwuli beok, anbbymuHbl, moyesuHy, AJTT, ACT). YcmaHoeneHo, Ymo xgolHo-
¢humozeHHasi dobaska cnocobecmeyem ygenuyeHuto obuje2o codepxarus benka u anbbymuHa 8 eospacme 3 mec. Ha 4,3% u
13,0%, 8 so3pacme 6 mec. Ha 5,5% u 5,0% coomeemcmeeHHO. Y mensim onbiImHOU 2pynnbl ypo8EHb MOYEBUHbI 8 CbIBO POMKE
Kposu ocmaeaicsi cmabunbHo Huxe 8 gospacme: 1 mec. — Ha 9,8%, e 3 mec. — Ha 16%, u 8 6-mec. — Ha 18,2%, a yposeHb
¢hepmenmos anaHuHamuHompaHxcgpepasa (Af1T) u acnapmamamuHompaHcgpepasa (ACT) 6bin Huxe 8 so3pacme 1 mec. Ha
0,5 u 4,5%, 3 mec. — Ha 4,2 u 8,7% (npu P<0,05) u 6 mec. — Ha 7,7 %(npu P<0,05) u 9,9 % (npu P<0,05) coomeemcmegeHHo.

KntoueBble cnoBa: XBonHO-uToreHHas gobaska, Tensita, 6enkosblit 0BMeH, CbIBOPOTKA KPOBM.
Onsa yutupoBanus: Maitopos W. H. BnusHue xBoitHo-omtoreHHoit o6aBku Ha nokasateny 6enkoBoro obMeHa HOBOPOXKAEHHBIX

TensT // U3Bectns Camapckom rocyaapCTBEHHON CeNbCkoxo3sancTeeHHoi akagemum. 2025. T. 10, Ne 1. C. 86-91.
DOI: 10.55170/1997-3225-2025-10-1-86-91

Original article
INFLUENCE OF CONIFEROUS-PHYTOGENIC ADDITIVE
ON PROTEIN METABOLISM INDICATORS OF NEWBORN CALVES
Ivan N. Mayorov
Samara State Agrarian University, Ust-Kinelsky, Samara region, Russia
ivanmayorov1997@mail.ru, https://orcid.org/0000-0002-8899-5772

Abstract. The aim of the study was to investigate the effect of a coniferous-phytogenic additive on protein metabolism indices in
newborn calves. The study was conducted on black-and-white calves, of which 2 groups were formed: control and experimental, 10
heads each. Starting from the age of 3 days, the calves of the experimental group were given a coniferous-phytogenic additive (CPA)
with milk at a dose of 30 mI/100 kg of live weight. After 60 days, the CPA was administered with compound feed for the next 4 months.
The additive composition: coniferous extract, glycerin, sugar, activated carbon, flax seeds and table salt. Blood was taken from the
experimental animals at the age of 10 days, 1, 3 and 6 months and protein metabolism indices (total protein, albumins, urea, ALT,
AST) were determined. It was found that the coniferous-phytogenic additive promotes an increase in the total protein and albumin
content at the age of 3 months by 4.3% and 13.0%, at the age of 6 months by 5.5% and 5.0%, respectively. In the calves of the
experimental group, the level of urea in the blood serum remained stably lower at the age of: 1 month - by 9.8%, at 3 months - by 15%,
and at 6 months - by 18.2%, and the level of alanine aminotransferase (ALT) and aspartate aminotransferase (AST) enzymes was
lower at the age of 1 month by 0.5 and 4.5%, 3 months - by 4.2 and 8.7% (at P < 0.05) and 6 months - by 7.7 (at P < 0.05) and 9.9%
(at P < 0.05), respectively.

Keywords: coniferous-phytogenic supplement, calves, protein metabolism, blood serum.
For citation: Mayorov, I. N. (2025). Influence of coniferous-phytogenic additive on protein metabolism indicators of newborn calves.
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(in Russ). DOI: 10.55170/1997-3225-2025-10-1-86-91

B xope aganTaLMOHHOro NpoLecca Y XUBOTHbIX MPOUCXOANAT BaXHbIE M3MEHEHMS, CNOCOBCTBYIOWME UX YCrexy
B HOBOM BHELLHEM OKPYXeHUU. JTOT 3Tan CONPOBOXAAETCA YCKOPEHHbIM POCTOM 1 afanTaLueil BCeX CUCTEM OpraHmama
K YCMOBWAM, B KOTOPbIX OHW ByayT (PYHKLMOHMPOBATH BHE MaTEPUHCKOrO opraHuama. OcobeHHO B 3TO BpeMsi BO3pacTaeT
HeobxogumocTb B Besike, KOTOPbINA BLICTYNAET KNHOYEBbIM CTPOUTENBHBIM 3N1EMEHTOM 06MeHa BeLlecTs [1].

© Maiiopos W. H., 2025
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Obecneyenne HenkoBoro romeocTasa TpebyeT akTuBM3aLM METaBONMYECKIX PECYPCOB HOBOPOXAEHHBIX U NPK-
BOAMT K YBENUYEHMIO Harpy3ku Ha MexaHuaMbl CuHTe3a benka. Ecnv metabonuyeckas agantauus y TensT B HeOHaTab-
HbIil NEPUOA HapYLLIAETCS, 9TO MOXET Bbl3BaTb Pa3NNyHble MHPEKLMOHHBIE 1 HEMHDEKLMOHHbIE 3ab0neBaHus, YTo Nog-
YepKMBAET KPUTUYECKYHO BaXXHOCTb 3TOMO 3Tana Ans ux 3goposbs 1 bnarononyums [1, 2, 3].

OTan HOBOPOXAEHHOCTM XapakTepuayeTcs CTPEMUTENbHBIM POCTOM M afanTaumen K OKpyxatowlen cpeae, oT-
NINYHOW OT BHYTPUYTPOBHOM XW3HW. B 3TOT nepuog notpebHOCTL B 6enkax 3HaUUTENbHO BO3PACTaeT, Tak Kak OHW Heob-
X0aMMbl 4nst hOPMMPOBAHMS U NOALEPKAHMS KISHEHHO BaXHbIX (OYHKLMIA OpraHuama. YCTonumBeIn 6enkoBblil 0bmeH
TpebyeT 3aAeicTBOBaHNS BCex METaboNNYECKMX pecypcoB, YTO MPUBOANT K aKTUBHOM paboTe 6enoK-CUHTETUYECKIX CU-
CTeM opraHusma [4].

Benku ABNATCA OCHOBHbIMM 31EMEHTaMI NPOLECCOB, MOAAEPXKMBAIOLLMX rOMeOocTas, 0becneynBaioT TpaHc-
MOPTUPOBKY Pa3fNyHbIX BELLECTB W UrPaloT BaXHYK ponib B paboTe MMMYHHOM cucTeMbl. X MHorooBpasuwe 1 crioxHas
CTPYKTYpa NO3BOMAIOT BbIMOMHATD LIMPOKUIA CMEKTP (PYHKLMIA, HAYMHAS OT KaTann3vMpoBaHUs XUMUYECKNX peakuui 1 3a-
KaH4MBas nepefayer curHanos Mexay knetkamu. Kaxablii 6enok, obnagas yHUKanbHOM aMUHOKUCIIOTHON NocneaoBa-
TENbHOCTbIO, CNOCOOEH B3aMMOAENCTBOBATL C APYr MU MONEKYNaMm, Y4TO AenaeT UX HeOTbEMNEMON YacTblo MeTabonu-
yeckux nyTei. OyHkuns 6enKoB B OpraH13Me He OrpaH1iMBaETCs TOMbKO NOAAEPKAHMEM TOMEOCTA3a; OH TAKKE UrpatoT
KMKOYEBYIO POrb B BOCCTAHOBIIEHUM TKAHEN 1 CUHTE3€e HOBbIX KIETOK. B ycnosusix ctpecca unv 3abonesanns 6enku moryt
CNYXMTb KaK MapKepbl COCTOSHWNS OpraHn3ma, akTuBMpys UMMYHHbIE peakLy Ans 3aluTbl OT NaToreHoB. Takum obpa-
30M, UX 3HAYEHWe BbIXOAWT 3@ paMKM MPOCTOro y4acTus B 0OMeHe BeLecTB: 6enku — 3TO OCHOBA XMU3HW, HanpaBnstoLLas
W perynupytoLias Bce Gruoxummyeckue npowecchl, obecneynBas crabunbHOCTb U aganTUBHOCTb XMBbIX CUCTEM B MOCTO-
SIHHO MeHsioLencs cpeae. Kpome Toro, MHore 6enki y4acTBYHOT B KETOYHON CUrHanmuaaLym, YTo cnocobeTByeT Koop-
AVHALMN AEACTBIN pasfnyHbIX CUCTEM opraHuama. [Noaaepxanue onTUManbHOrO YPOBHS BENKOB ABMNSETCS KPUTNYECKN
BaXHbIM ANs 300pOBbs. HeaocTaTok unm M3bbITOK STUX MOMEKYN MOXET NPUBOAUTL K PasnnyHbIM NATONOrNYECKM CO-
CTOSIHWAM, 3aTpar1BaroLLM kak 06MeH BeLLEeCTB, Tak M UMMYHHbIE peaKLu, 4TO NOAYEPKUBAET WX KIKOYEBYH 3HAYMMOCTb
B Gronorm xm3Hu. YpoBeHb Benka B KpOBM HOBOPOXAEHHbIX TENAT NpeacTaBnseT cobon BaxHbIi nokasaTenb kak no-
Tpebnenus 6enka ¢ KOPMOM, TaK 1 €ro YCBOEHNS B XKesyA0YHO-KULIEYHOM TpakTe, a Takke akTMBHOCTW CUHTE3a 6enkoB
B neYeHu [9].

KoHTponb 3a ypoBHeM Genka B opraHuame HOBOPOXAEHHbIX TENAT UMEET KpUTUYECKOE 3HAYEHWe ANs UX 340p0-
BbS M pocTa. [locTaTouHoe nocTynneHue Genka ¢ pauyoHOM 3aHUMAET LieHTpabHOe MECTO B BETEPUHAPHOM MPaKTUKe,
TaK Kak cnocobCTByeT HopManu3aLmu obmeHa BeLeCTB 1 YKPEnmeHno MMYHHOM CUCTEMBI, YTO, B CBOKO 0Yepesb, CHU-
XaeT pUCK pa3BuTMS 3aboneBaHui.

MnTaHWe TensaT B nepBble MEeCALbI UX XWU3HM UrPaeT KIioYeBYHO pofb B UX 30OPOBbE W pa3suTun. KpaiiHe BaxHO
NpeaocTaBnUTb UM JOCTYN K BbICOKOKAYECTBEHHOMY MOJIO31BY B NEPBbIE Yachl NOCNE POXAEHMS, NOCKONbKY OHO 6oraTto
aHTUTEeNamu 1 NUTaTenNbHbIMKU BELLECTBaMM, HE0BX0AMMbBIMM ANS NOALEP)KaHUS UMMYHHOW CUCTEMBI 1 pocTa. Mono3unso
cnocobeTByeT (POPMUPOBAHWIO KONOCTPANbHOTO MMMYHUTETA, YTO OCOBEHHO BaXHO B YCMOBUSX CTPECCA U pUCKa UHGEK-
LiMOHHbIX 3abonesaHuit. OHo oboralleHo aHTUTenamu, BUTaMMHaMn 1 MuHepanamm, obecneynsas HOBOPOXAEHHbIM Te-
nATaM 3aluTy B NEPBbIE AHM XKN3HW. BaXHO Takke BKMIOYNTL B PALMOH TENST KOHLEHTPUPOBAHHbIE KOPMA U CEHO. JTH
KOMNOHEHTbI NOMOTaloT UM aganTMpoBaTLCs k Gonee B3pOCIOMY NUTaHWIO M Pa3BIUBaTbL CUCTEMY NULLEBAPEHUS. KOHLEH-
TPUPOBaHHbIE KOPMa, BoraTble Nerko yceanBaembIM1 BELLECTBAMM, CNOCOBCTBYIOT BbICTPOMY POCTY 1 YKPENIEeHMIo opra-
HM3Ma TenaT. YnoTpebneHue ceHa He TOMNbKo 060rallaeT paLmoH KNeT4aTkom, HO M CTUMYNIMPYET XeBaTenbHbIN NpoLecc,
4TO NMONOXMUTENBHO CKa3blBAETCS Ha paboTe KenyaoYHO-KULLIEYHOO TpakTa.

dutoreHHble KopmoBble 06aBKM CTAHOBATCS BCE Bonee nonynspHbIMU B COBPEMEHHOM XWBOTHOBOACTBE bna-
rogapst CBOMM MHOrOrpaHHbIM NpenmyLecTBam. 3T 400aBKM, COCTOSALLME U3 3KCTPAKTOB PACTEHMI, COLepKaT akTUBHbIE
KOMMOHEHTbI, KOTOPbIE MOTYT CMOCOBCTBOBATD YNyYLLIEHMIO MULLLEBAPEHMS, YKDENMEHMIO MMMYHHON CUCTEMBI 1 MOBbILLE-
HWIO NPOAYKTMBHOCTY XMBOTHBIX. Hanpumep, naBoHoMAb! 1 NonMGEHONbI, HaMAEHHbIE B Pa3nnyHbIX Tpasax, obnagatot
aHTWUOKCWAAHTHBIMM CBOMCTBAMW 1 MOMOratoT CHUXKaTb YPOBEHb OKUCTIUTENbHOO cTpecca [1].

Kpome Toro, putoreHHble BeLecTBa MOryT B3aMOAENCTBOBATb C COCTaBOM OCHOBHOIO pauuoHa unu buonoru-
YeCKW aKTUBHBLIMW PaCTUTENbHBLIMI COEANHEHNAMM, COAEPKALUMMICS B APYIrUX ANETUYECKUX MHIpeaueHTax. OHu moryT
MOBbILLATb YCBOSEMOCTb NUTATENbHbIX BELLECTB, YTO OCOOEHHO BaXHO B YCNOBUSX MHTEHCMBHOTO XXMBOTHOBOACTBA.

W3BecTHO, 4TO, XBOSI, NONy4yaemas npu nepepaboTke neca, borata MHOXeCTBOM NUTATENbHbIX BELLECTB, BKITHO-
yas rnoKo3y, (PPYKTO3y, ranakTody, caxaposy, IMMOHHYIO KUCMOTY W LUMKMMOBYHO KACNOTY (KOTOpas sIBNSieTCS npepLue-
CTBEHHUKOM B BMOCMHTE3E aMUHOKMCIIOT (DeHUanaHuHa, TMpo3nHa 1 TpunTodaHa), a Takke Cbipoi 6enok, pasnnyHble
MWUHEepanbl 1 HEKOTOpble BUTaMUHbI. COCHOBAs XBOSi TAKKE COAEPXKMUT 3HAYUTENbHOE KONMYECTBO (IUTOXMMUYECKMX CO-
€VHEHWI, TaK1X Kak MOHOMEpHbIE heHONbI, (hraBoHOMADI, TEPMEHDI 1 AyOunbHbIe BELLECTBA. KCNEPUMEHTaNbHbIE UC-
CrnefoBaHus, KacatoLumecs nonesHbIX CBOUCTB COCHOBOW XBOW, MOAYEPKUBAIOT €€ NPOTUBOBOCNANUTENbHBIE, aHTUOKCH-
AaHTHbIE, NPOTUBOOMYXOMNEBbIE 1 UMMYHOMOZYNMPYIOLLME KadeCTBa. [103TOMy eé YacTo NPUMEHSIKOT B kKayecTBe f06aBku
K kopmam [6, 8-10].
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Lenb uccnedogaHull — N3y4uTb BNMsIHIE XBONHO-COUTOreHHO A00aBKM Ha NokasaTtenu 6enkoBoro obmeHa Ho-
BOPOXAEHHbIX TENSAT.

Mamepuan u Memodbi uccnedogaHull. Hay4HO-XO3ANCTBEHHBIN OMbIT MO M3YYEHMIO BIMSHWUS KOPMOBOW
XBOWHO-cputoreHHom fobaskn (XPL) Ha nokasatenu 6enkoBoro obmMeHa y TensT NPOBOAWIM B YCHOBUAX XKUBOTHOBOAYE-
ckoro komnnekca OO0 «Pagyra» KpacHosipckoro panoHa Camapckoit obnactu. B Bospacte 3 gHen cdhopmupoBanm
2 rpynnbl TENAT YEpHO-NecTpor nopogel no 10 ronoB. B kaxaoi. HaunHas ¢ 3-gHeBHOro Bo3pacTa TensTa onbITHOW rpynnbl
nonyyanu ¢ monokom X[ B gose 30 mn/100 kr xwuBon maccel. CocTaB fo6aBku: XBOMHBIA 3KCTPAKT, MULEPWH, caxap,
aKTMBMPOBAHHLIN Yrofb, CEMEHa NbHa W noBapeHHas conb. Mocne 60 gHen X[ BBOAUIM C KOMOUKOPMOM B TeUeHue
cnepytowmx 4 mecsues. XXMBOTHbIE KOHTPOMBHO rPynMbl NOMYyYani TONbKO OCHOBHOW PaLOH.

Y NOAONbITHBIX XMBOTHBLIX Gpanu kpoBb B BodpacTe 10 cyTok, 1, 3 n 6 mecsaues u npoogunu Gruoxmmmyecke
aHanuabl Ha 6roxumnyeckom aHanusatope FUJI DRI-CHEM NX 500 (AAnoxus).

[ns 06paboTku LMdpoBOro MaTepuana pe3ynbTaToB UCCEeA0BaHMI Oblnu MCnonb3oBaHbl Nporpammbl Statistica
6 n Microsoft Excel. [1ns oLieHKn 4OCTOBEPHOCTY NOMYYEHHbIX AaHHBIX MCMONb30BaM KpUTepnin 3HaummocTn CTblogeHTa.

Pesynbmambi uccnedogaHutl. B nepeble Heaenu xu3HW TensTa nosy4varT MOJSIOKO UiK ero 3aMEHUTENb, KO-
TOPbIN JOMKEH CofepaTb AOCTaTOMHOE KOMMYEeCTBO BEenkoB W SHepr Ans obecneyeHns ux MHTEHCUBHOro pocta. Mo-
CTENEHHO B MX PaLMOH HA4MHAIOT BBOAMTL TBEPALIA KOPM, HaNpumep, NPeAcTapToBble KOMOMKOpMa, cnocobCTBYoLMe
pa3suTUiO pybua. OTOT Nepexon MMEeT BaxHOe 3Ha4YeHne Ans (hopMMPOBaHUS 340POBOM MULLEBAPUTENBHON CUCTEMBI,
koTopas obecneunt TensTam Heobxoaumble NUTaTeNbHble BellecTsa B OyayLlem. XBOoHO-uToreHHas aobaBka MoXeT
[ONOSHWTb PaLMOH BUTAMUHAMM 1 MUHEepanamm, Heo6XoaMMbIMK A5t (HOPMUPOBAHNS UMMYHUTETA.

B Bo3pacte 10 gHel cogepxaHue 6enka B CbIBOPOTKE KPOBM NMOAOMLITHLIX TEMAT 6bino Ha ypoBHe 64,9-65 r/n
(tabn. 1).

Tabnuua 1
BnmsHue xBoiHo-chuToreHHon aobaBku Ha nokasateny 6enkoBoro 0bmMeHa HOBOPOXAEHHBIX TensT (M+m, n=5)
lMokasatenb lpynna Bospacr, cyr
10 30 90 180
OBt Genok, r/n KOHTPOIbHast 65,00+1,76 69,00+1,30 70,00+3,00 73,00+4,00
’ OnbITHast 64,90+0,22 68,00+1,35 73,00+£2,80 77,00+4,00
AnbBymH, tn KOHTPOIbHast 22,00+0,90 25,00+1,20 23,00+1,30 24,00+3,00
’ OnbITHast 24,00+0,80 26,00+1,10 26,00+0,80 25,20+2,00
MouesnHa. MMin KOHTPONbHas 1,40£0,30 1,90£0,40 2,30+0,30 2,40£0,20
’ OnbITHas 1,50+0,20 1,73+0,10 2,00+0,40 2,03+0,30
AT, ME/m KOHTpOIbHast 22,00£3,00 23,00+£1,00 24,00+1,50 28,0040,53
' OnbITHas 20,00£2,00 22,89+1,20 23,00+1,20 26,00+0,40*
ACT. ME/n KOHTpOIbHas! 64,00+4,00 76,00+1,40 87,00+2,00 89,00+2,50
’ OnbITHast 67,00+3,00 72,00£3,00 80,00+2,20* 81,00+2,30*

Pa3nnumus no cpaBHEHMIO C KOHTPONEM CTAaTUCTUYECKW JOCTOBEPHBI Npu *— P<0,05

N3meHeHe ypoBHs 0bLero 6enka B CbIBOPOTKE KPOBW TENAT C BO3PACTOM SBMSETCS BaXHbIM NOKa3aTenem mx
pocTa v pa3sutus. C yBenuyeHnem Bospacta HabnoaaeTcst 3HaYnTeNbHOE MOBLILLEHWE 3TOTO MapameTpa, YTo CBuAae-
TENbCTBYET O METabONNYECKMX 3MEHEHNSAX, MPOUCXOASALLMX B OpraHU3Me XMBOTHOr0. Hanbonee 3ameTHbIe M3MEHEHUS
npoucxoasT B npouecce hopMupoBaHus pybua, Koraa TensTa HaunMHaloT NepexoanTb OT WUCKMOYNTENBHO MOOYHOMO
nuTaHns k Gonee cbanaHcMpoBaHHOMY paLyOHy, BKMOYatOLLEMY TBEPAbIE KOpMa.

Tak, B MeciyHOM BO3pacTe ypoBeHb 06LLero 6enka ysenuumsaetcs Ha 4,8-6,1%, YTO ykasblBaeT Ha HavasbHble
CTaguv aganTtauum K HOBbIM YCIOBUAM NUTaHUS. B TpexmecsyHOM Bo3pacTe 3TOT nokasaTenb Bo3pacTtaeT Ha 7,7-12,5%,
4TO CBAA3aHO C 60Mnee akTUBHLIM Pa3BUTUEM OpraHn3Ma W ynyyLeHNeM YCBOEHUS NuUTaTENbHbIX BellecTs. K wectn mecs-
Liam ypoBeHb 06Luero Genka B cbiBOpOTKe yBenuumBancs Ha 12,3-18,6%, 4to SBNSETCA MHAMKATOPOM AarnbHELWero po-
cTa 1 hOpMUPOBAHMS NOMHOLIEHHOW (hU3NONOTMYECKON CTPYKTYPbI TENAT, CNOCOOCTBYIOLLEN X 300POBLIO 1 NMPOAYKTUB-
HOCTM B JanbHENLLEM.

Taroke Bblnn 0TMeYeHbI pasnuums B ypoBHe 0bLero Benka B CbIBOPOTKE KPOBM TENSAT KOHTPOSTBbHON U ONbITHOM
rpynn, YTo CBUAETENLCTBYET O NOMOXUTENBHOM BO3AENCTBUN XBOMHO-(pMUTOreHHon Aobaskn (XP) Ha obmeH 6enkos.
YBenuuenue ypoHs obuero 6enka Ha 4,3% B Tpu mecsiua u Ha 5,5% B LWeCTb MecaueB y TensT, nonyyaswinx XO[,
MOXET yKa3blBaTb Ha Nyl NUTaTENbHbINA CTaTyC 1 6onee adhekTnBHOE YCBOEHME Bernka, YTO UMEET BaxHOe 3Haye-
HWe 4N1S UX pocTa W pasBUTHA.
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[ins nopaepaHns oNTUMarnbHOro YPOBHS anbbyMUHOB B CbIBOPOTKE KPOBM TENST Heobxoammo obecneynsaTb
nx cbanaHcMpoBaHHbIM NUTaHeM. PaumoH, 6oraTbii Genkamu, BUTaMUMHaMM U MUHEpPanamm, cnocobCcTByeT HopMarnb-
HOMY CUHTE3Y anbByMMHOB W ynyywaeT obLiee cOCTOAHNe opraHuama. AnbOyMUHbI — 3TO BaxHble Benku, Haxogslmecs
B CbIBOPOTKE KPOBW TENAT, 1 OHW UrPatoT KNKOYEBYIO PONb B NOAAEPKAHWM OCMOTUYECKOrO AaBneHust, 0becneymBas Hop-
ManbHY0 paboTy COCYaUCTON cMCTEMbI. ATH Benku cnocobCTBYIOT yaEPKaHWI0 XUOKOCTM B COCYAMCTON CUCTEME, NPeaoT-
BpaLLas oTekn u obecneynBas HopManbHoe kpoBoobpaLleHne. YpoBeHb anbOyMUHOB SBNSETCS UHAMKATOPOM 0bLLero
COCTOSIHWS 300POBbS KMBOTHOTO W MOXET CBUAETENbCTBOBATL O HanM4uMu 3abornesaHui Unu HapylueHunii obmeHa Be-
wects. Kpome Toro, anbbymMuHbl UrpatoT akTUBHYKO POrb B TPAHCMOPTUPOBKE PasnuyHbIX GMOMOrMYEeCckN akTUBHBIX Be-
LeCTB, TaKMX Kak FOPMOHbI, BATaMUHbI 1 MeAMKaMeHTbI. VX BbICOKas CBSA3bIBatoLLas CnocobHOCTb NO3BONSET anbbymu-
HaM 3(PPEKTUBHO NEPEHOCUTL MONEKYMbI, perynnpyst GuoLOCTYNHOCTb BaXHbIX HYTPUEHTOB. HU3KNiA ypoBEHb anbbymu-
HOB B CbIBOPOTKE MOXET NPUBECTM K AeULNTY STUX BELLECTB, YTO, B CBOK 04Epeab, BO3AENCTBYET HA POCT 1 pa3BuThe
XMBOTHbIX. YBENNYEHWe YPOBHS anbbyMMHOB MOXET Takke yKasblBaTb Ha ynyuylweHne ux obuiero metabonuama. 1o
CTaHOBMTCH OCOOEHHO aKTyamnbHbIM B NEPUOA MHTEHCUBHOTO POCTa, KOrAa Tensta TpebytoT MOBbILIEHHOrO KONn4ecTsa
nUTaTENbHbIX BELLECTB AN POPMMPOBAHNS MbILLEYHON MACChl 1 YKPENTEHNS UMMYHHOW CUCTEMBI.

B Hawwx uccrenoBaHusx noBbllEHWE YpoBHS anbbymnHOB K 6 Mec. Ha 5,0-9,1% yka3biBaeT Ha ynyulleHue
CUHTETNYECKOW (DYHKLMM NEYEHN N BOSMOXHOE BIIUSIHUE NPOBOAVMOTO IEYEHNS MW M3MEHEHWI B MTUTAHWU NOLOMbITHbIX
TENAT.

PasHuua B ypoBHE anbbyMWHOB Mexay KOHTPOMbHOM 1 ONbITHOM rpynnamu, coctaenssiwas 13,0% B 3 mec. u
5,0% B 6 MeC., MOXET CBWAETENbCTBOBATL O MONOXNTENBHOM BIIUSIHUM XBOMHO- PUTOreHHON J00aBKM Ha YCBOEHWE nu-
TaTeNbHbIX BELeCTB 6naroaaps CBOMM NPUPOAHbLIM CBOMCTBAM. JTO YMyULIAET He TONbKO BCacbiBaHWE, HO U MeTabo-
NIM3M OCHOBHbIX KOMMOHEHTOB KOPMa, YTO B KOHEYHOM WUTOre COCOBCTBYET YNyYLLEHO OBLLEro COCTOSHUS XMBOTHBIX.

B xoge uccnenoBanuil 6bINo yCTaHOBMEHO, YTO TeNATa, NonyyaroLwue Takyto 4obaBky, AEeMOHCTpUpYtoT 6onee
BbICOKWe YPOBHY 6erka B CbIBOPOTKE KPOBW, YTO CBIAETENLCTBYET 00 YNyyLIEHUM UX MUTATENBHOrO CTaTyca. YBenmyeHme
YPOBHS anbOyMUHOB B KPOBY TakKe CBA3AHO C NPOMUMAKTUKON pa3nnyHbiX 3ab0nesaHuii 1 yKpenneHnem UMMYHHOM Ch-
CTEMbI XMBOTHOTO. OhheKTMBHASA NoaaepKKa 300POBbS HA PAHHUX CTAAMAX KM3HU KPUTUYECKN BaxHa ANs YCNewHOro
pa3suTKS 1 OyayLien NpogyKTMBHOCTU. MOMMMO 3TOrO, XBOMHO-(hMUTOreHHas aobaBka MOXET NONOXMTENBHO BINATL Ha
MULLEBAPUTENbHBIN TPAKT, yNy4Llas ero MUKPOGIOpY U CHUXAs PUCK PasnyHbIX paccTPONCTB. JTO CO3haeT OnTUMarb-
Hble YCNOBMS ANs pocTa W paseuTus, obecneumsas TensT HeoOXOAMMOI SHEPTUEN 1 pecypcam.

MoueBwHa B CbIBOPOTKE KPOBW TENAT ABNSETCS BaXHbLIM BUOXMMWYECKM NOKa3aTenem, KOTOpbIN OTpaxaeT co-
CcTosiHWE MeTabonnama 6enkoB 1 yHKLMOHMPOBaHME NoYek. MoBbILIEHHbIE NOKa3aTeny MOryT CBUAETENbCTBOBATL O He-
AOCTaTO4HOM NOTPebneHumn 6enka unn HapyLeHusx B paboTe novek, 4to TpebyeT HeMeANeHHOro BMeLlaTenscTea. Hop-
ManbHble 3Ha4YEHNS MOYEBMHbI BapbUPYIOTCS B 3aBMCUMOCTM OT BO3pacTa W TUna pauuoHa TeNsT, N03TOMY perynsipHblii
MOHMTOPWHI aHHOTO NOKa3aTens BaxeH Ans NpounakTuki 3abonesaHuit. I3MeHeHust B ypOBHE MOYEBUHbI MOTYT YKa-
3blBaTb Ha MHEKLMOHHbIE NPOLECChI UMW APYrie NaTOMOrMM, YTO NO3BONSIET CBOEBPEMEHHO AMArHOCTUPOBATbL U KOP-
PeKTMpoBaTh neyeHne. Kpome Toro, aHanms MOYEBMHbI MOMOTaeT BbISBUTbL BIUSIHUE CTPecca, cpeabl 00UTaHNs u gpyrix
BHELIHNX (DaKTOPOB Ha 30poBbe TenaT. MoyeBnHa, SABNASCH OCHOBHbIM 3NIEMEHTOM a30THOro 06MeHa, UMEET 3Hauu-
TENbHOE 3HayYeHne 4Nns 300POBbS XBAYHbIX KUBOTHbIX. B X opraHuame HabnogaeTcs yHuKkanbHas agantauus: vactb
MOYEBMHBI MOXET NOBTOPHO UCMONb30BaTLCA ANs CUHTE3a BenKkoB, HE0BXOAUMBIX 47151 PAa3MHOXEHUS 1 (DYHKLMOHMPOBa-
HWS MUKPOOPraHWU3moB, obuTarowux B pybue. 3To No3BonseT xBayHbiM Gonee athheKTUBHO yCBanNBaThL a30T U3 KOpMa.
Kpome T0Oro, ypoBEHb MOYEBUHBI B KPOBW MOXET CAYXMTb MHAMKATOPOM Kak HegocTaTka, Tak 1 13bbiTka Benka B paLyoHe.
A30bITOMHOE KONMYECTBO MOYEBMHbI CBUAETENLCTBYET O NIIOXOM YCBOEHUM Oerka, B TO BPEMS KaK HU3KE YPOBHW MOTYT
yKa3blBaTb Ha HE[OCTATOK 3TOTO BAXXHOTO KOMMOHEHTA MnM npobnembl ¢ obMeHoM BelyecTs. [Npu HegocTaTke asoTa B
opraHu3Mme HabnogaeTcs yeuneHHas peabcopbums MOYeBUHBI B MoyKax [7].

C Hayanom pocTa TensTa HauMHaoT akTUBHO Pa3BMBATh MbILLEYHYHK) MacCy, YTO TPEBYET 3HAUMTENBHOrO Konu-
yecTBa amuHokucnoT. Mpu ux pacnage obpasyeTcs ammmuak, KOTopbIi NpeobpasyeTcs B MOYEBMHY B NEYEHN U BbIAENS-
€TCs Yepes NouKkun. B CBA3M C 3TUM YPOBEHb MOYEBMHBI B CHIBOPOTKE KPOBM MOAOMbITHBIX TENAT C BO3PACTOM YBENNYMBa-
eTca. Ha mecsTbiil AeHb XW3HW 3TOT nokasaTenb Haxoauncs B ananasoHe 1,40-1,50 mM/n, a B Bo3pacTte 1 Mec. BO3poc
Ha 155-35,7%, B 3 mec. — Ha 33,3-64,3%, n B 6 mec. — Ha 35,3-71,4%. CpaBHUTENbHBIN aHanKU3 nokasan, Yto y Tensr,
MoMnyYaBLLUMX XBONHO-COUTOreHHY0 400aBKY, YypOBEHb MOYEBMHBI OCTABanNCs CTabubHO HIKe: B MECSYHOM BO3pacTe —
Ha 9,8%, B TpexmecsiyHOM — Ha 15%, 1 B LiecTumecayHOM — Ha 18,2%. ITO MOXKET CBMAETENLCTBOBATL 0 Gonee adhdek-
TMBHOM YCBOEHMM GENKOB 1 ONTUMMU3ALMM NPOLLECCOB a30THOro 0bMeHa. [laHHble pesynbTaTbl UMEIOT BaXKHOE 3HaueHe
ANS 300pOBbS W NPOAYKTUBHOCTI MOJIOHSKA, TaK KaK YKa3blBatoT Ha CHUXEHME N3bbITOYHOro pacnaga 6enkos 1 NoTeH-
LnanbHyio 3awuTy OT MeTabonmnyeckmx HapyLweHu.
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MMokasaTenu ypoBHS )epMEHTOB anaHuHaMmnHoTpaHcepasa (AJ1T) n acnaptatammHoTpaHcdepasa (ACT) B col-
BOPOTKE KPOBW TENAT CIy)XaT BaXHbIMW Mapkepami MeTabomnmyeckmx npoLeccoB U (yHKLMW nedeHn. 3Tu pepmeHTbI
y4acTBYIOT B aMUHOKWUCIIOTHOM O0BMeHe 1 B noaaepxaHnn romeoctasa. VIsaMeHeHust B X KOHLEHTpaLMK MOryT CUrHanu-
31poBaTh 0 pasnuyHbIX 3aboNeBaHNsX UK HapyLweHnsx meTabonuama. Mx KOHLEHTPaLMs MOXET CyLLECTBEHHO Bapby-
poBaTLCS B 3aBMCMMOCTM OT BO3pacTa, NOpoAbl M 0BLIEr0 COCTOSHUS 300POBbS XMBOTHbIX. 3HAYUTENBHOE MOBLILLEHWE
ypoHei ANT unn ACT MOXeT CBMAETENbLCTBOBATL O BOMOXHOM MOBPEXAEHWN MEYEHU UMK APYTUX TKAHEW, rae 3T
(hepMeHTbI NPUCYTCTBYIOT. [1NS TOYHON MHTEPNPETaLMV Pe3yNbTaToB BAXHO Y4UTbIBATb MHOXECTBO (DAaKTOPOB, BKIT0Yas
nUTaHNe, CTpecc, (U3NYECKYI0 aKTUBHOCTb U Hannuue 3abornesaHui.

B Hawumx uccnegoBaHusx yCTaHOBEHO, YTO BO3PaCcTOM HabntoaanTcs TEHAEHLM K CTabUIN3aLmm 1 CHUKEHNIO
3TuX nokasatenen. B 10-aqHeBHOM BO3pacTe, koraa cobpaHHble AaHHble 6binu B AnanasoHe 20,0-22,0 ans AT v 64,0-
67,0 ans ACT, moxHo 66110 0xuaaTh AanbHeuLlero pocta aTux epmMeHToB B 6onee crapliem Bospacte. OaHako pe-
3ynbTaThl Noka3anu 06paTHyo KapTUHY, YTO YKasblBaeT Ha ynyuleHue yHKuun neveHn. B Bospacte 1, 3 u 6 mecsues
yposeHb AJIT B CbIBOPOTKE KPOBW NOAOMBITHLIX TENAT yBenuumsancs Ha 4,0-14,5%, 9,1-15,0% un 27,0-30,0% cooTseT-
CTBEHHO, Toraa Kak ypoBeHb ACT Bo3pactan Ha 7,5-18,7%, 19,4-35,9% v 20,9-39,1%.

Y Tenat onbIiTHON rpynnbl ypoBeHb AITT n ACT B cbiBOpOTKe KpoBY Obin Hike B BodpacTe 1 mec. Ha 0,5 1 4,5%,
3 mec.—Ha 4,21 8,7% (npu P<0,05) n 6 mec.— Ha 7,7 (npu P<0,05) 1 9,9 % (npun P<0,05) coOTBETCTBEHHO, YTO NO3BONSET
CAenatb BbIBOA O NOSIOXUTENBHOM BIMSHWAN XBOMHO-(OUTOreHHOM A06aBKM Ha (DyHKLMIO NEYEHW Y KUBOTHbIX. CHUXKEHWE
yposHen epmentoB AIIT n ACT B CbIBOpPOTKE KPOBW CBUAETENLCTBYET 00 YNyULIEHNN COCTOSHUS NEYEHU, TaK KaK MX
MOBbILLEHME YaCTO CBA3AHO C 3aboneBaHNsMM 3TOro OpraHa.

3akntoyeHue. PesynbTaTbl UCCNEaOBaHUA MO3BONSIOT 3aKMOUYNTb, YTO XBOMHO-(hUTOreHHas aobaBka Okasbl-
BaeT GraronpuaTHOe BO3LENCTBME HA a30TUCTbIN 0OMEH y HOBOPOXAEHHbIX TenaT. B xoge akcnepumeHTa 6bino ycra-
HOBMEHO, YTO NMPUMEHEHME AaHHOW 006aBKM CnOCOBCTBYET NOBLILLEHMIO YPOBHS 00Lero 6enka 1 anbbymuHa B CbiBO-
POTKE KPOBM, YTO SABNSIETCA Nokasatenem ynydieHus 6enkosoro obmeHa. Kpome Toro, Habntoaanoch CHUKEHUE KOHLEH-
Tpaumn Mo4veBmHbI, a Takke depmeHToB AJlT (anaHnHamuHoTpaHcdepasa) u ACT (acnapTataMuHoTpaHcdepasa), uto
MOXET CBUAETENbCTBOBATL 00 YNyyLLeHUM (hyHKLMN NeYeHr N MeTabonnyecknx NpoLeccoB. TV M3MEHEHNS B a30TUCTOM
0OMeHe MOryT NPUBECTYH K NOMOXUTENbHLIM AheKTam Ha poCT M pasBUTHE TENAT, MOCKONbKY BEnKku UrpatoT KIYeByio
ponb B (hOPMMPOBaHUM TKaHel 1 06ecneyeHnn opraHmama HeobXxoauMbIMKU aMUHOKUCIIOTaMK. CHIKEHE YPOBHEN MO-
YeBMHbI, B YaCTHOCTU, yka3biBaeT Ha Gonee achheKT1BHOE YCBOEHNE OEMKOB, YTO ABNSETCA BaXHbIM (DAaKTOPOM Ans pac-
TYLLErO OPraH13ma, HyXJatoLLerocst B kKayeCTBEHHOM NMUTaHMKW. Takum 06pa3om, NCNONb30BaHNE XBOMHO-UTOTEHHOI 0~
BaBKku MOXET CTaTb NEPCNeKTUBHLIM HanpaBfieHNEM B paLyOHe HOBOPOXAEHHbIX TENSAT, CNOCOBCTBYS UX 30OPOBbLIO 1
NPOAYKTUBHOCTMW.
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NHppopmayus 01 aemopos

Information for authors

Camapckuit rocyAapCTBEeHHbIN arpapHbI YHUBEPCUTET NpeanaraeT BCEM XenatLyuM acnupaHTam,
npenofasaTtensm, Hay4yHbIM paboTHUKaM onybrnkoBaTb pesynbTaThl UCCeLOBaHWUA B HAYYHOM XypHarne «/3-
gecmusi Camapckol 20cy0apcmeeHHOU cerbekoxo3stcmeeHHoU akademuuy. XypHan BKIOYEH B NEpeYeHb
PELiEH3MPYEMbIX HayUHbIX M3AaHUIA, B KOTOPbIX AOMKHbI ObITb 0NyBIMKOBaHbI OCHOBHBIE HAY4HbIE Pe3yNbTaThl
QmccepTaumini Ha CoMCKaHWe y4eHOM CTENEeHN KaHanaaTa HayK, Ha COUCKaHWe YY4EHOW CTENeHU JOKTopa Hayk.

K ny6nukauum B xypHane npuHUMAatoTCs OpuriHanbHble, He 0nyBnmnkoBaHHbIe paHee OCHOBHbIE Hayu-
Hble pe3ynbTaTbl N0 CeayLWMM HayYHbIM CMELManbHOCTAM U COOTBETCTBYHOLMM UM OTPACHSM Hayk, Mo Ko-
TOPbIM NPUCYXOAKOTCS YYEHbIE CTEMNEHMN:

4.1.1. ObLwee 3emnegenve 1 pacTeHMEBOACTBO (CENbCKOXO3SAMCTBEHHbIE HayKK),

4.1.2. Cenekuus, CEMEHOBOACTBO N BUOTEXHOMOMS (CENbCKOXO3AMCTBEHHBIE HAaYKM),

4.1.2. Cenekums, CEMEHOBOACTBO W BroTexHonorus (bmonornyeckue Haykm),

4.1.3. Arpoxvmus, arponoyBoBefeHe, 3aliuTa 1 KapaHTUH PacTEHUI (CENbCKOXO3ANCTBEHHbIE HaYKK),
4.1.3.Arpoxumusi, arponoyBOBEAEHME, 3aLLMTA U KaPaHTWUH PaCTEHWI (B1ONOrMYECKMe Haykm),

4.2.1. T1aTonorus XmBOTHbIX, MOPKONIOrs, PU3NONONs, hapMakoriorsi U TOKCUKONOrUs (BETEPUHAPHBIE Haykw),
4.2.1. T1aTonorus XmBOTHbIX, MOPOSIOrs, U3NONons, hapMakoriorst 1 TOKCUKONoris (61onornyeckie Haykn),
4.2.4. YacTHast 300TeXHUs, KOPMIEHWe, TEXHONOMU NPUrOTOBSIEHNS KOPMOB U MPOU3BOACTBA NPOAYKLMM XN-
BOTHOBOZACTBA (CENbCKOXO3ANCTBEHHbIE HAYKM),

4.2.4. YacTHast 300TeXHUs, KOPMIEHWe, TEXHONIOTMM NPUrOTOBNEHNS KOPMOB U NMPOM3BOACTBA NPOLYKLMN XK~
BOTHOBOACTBA (G1onornyeckme Haykm),

4.2.5. PasBefieHue, cenekums, reHeTuka 1 GUOTEXHONOMUS XMBOTHBIX (CENbCKOXO3ANCTBEHHbBIE HAYKK),

4.3.1. TexHonoru, MaLLnHbI 1 060pyA0BaHME AMs arpONPOMbILLIIEHHOTO KOMMMEKCa (TEXHUYECKME HayKK)

MoanucHon nHaeke B O6beanHeHHoM kaTanore «[Ipecca Poccumy — 84460.

[NepnoanyHoCTb BbIxoda — 4 pasa B rof.

Anpec pepakuun: 446442, Camapckas obnactb, r. KnHenb, n.r.T. YcTb-KnHenbckuia, yn. Yuebras, 2.
Ten.: 8 939 754 04 86 (no6. 608), E-mail: ssaariz@mail.ru

TpeboBaHuA K ochopMmneHuto cTaTen

CTaTb¥ NPeacTaBnsAoTCA Ha PYCCKOM S13bIKE B 3NIEKTPOHHOM BMAE B PEAAKLMI0 HA 3NEKTPOHHYHO MO-
YTy XypHana ssaariz@mail.ru nubo 3arpyxarTcs B MIMYHOM KabuHeTe aBTopa Ha NnaTopMe Hay4HbIX Xyp-
HanoB «Jko-BekTop» (https://bulletin.ssaa.ru). Ctatbs Habupaetcsa B pegaktope Microsoft WORD co cneay-
toLMMM NapameTpamm cTpaHuubl. [lons: BepxHee — 2 cM, NeBoe — 3 CM, HuxHee — 2,22 cmM, npasoe — 1,0 cm.
Pasmep 6ymarn A4. Ctunb 06bI4HbIN. WpndT — Arial Narrow. Pasmep wpudta ocHoBHOro Tekcta — 13 T,
MEXCTPOYHbIN UHTEPBAN ANS TEKCTa — NONYTOPHbIN, ANS TabnuL, — OQMHAPHBIN, PEXUM BbipaBHUBAHUS — NO
LUMPWHe, pacCTaHOBKA NEpPeHOCOB — aBToMaTuyeckas. AG3auHblil OTCTYN AOMKEH ObiTb OAMHAKOBLIM MO
BCeMy TekcTy (1,25 cm).

[1o OCHOBHOrO TekcTa CTaTbW MPUBOAAT CreaylLMe SneMeHTbl W34aTenbekoro O0gOopMIEHNS
(3aTeM NOBTOPSIOT Ha aHIMNACKOM A3blke): TUN cTaTbi; nHaeke YIK; 3arnasue; oCHOBHble cBeaeHust 06 aBTo-
pax (MM, 0TYECTBO, (hamMunusl, HaMMEHOBaHWE OpraHM3auum, rae paboTaeT Unn yYnTcs aBTop, agpec opraHu-
3aUuM, 9NEKTPOHHbIM  agpec aBTopa, OTKPbIThHIM - uaeHTUdmkatop  yyéHoro (ORCID); pedpepart
(HeobXx0aNMMO OCBETUT LieNb, METOABI, Pe3ynbTaThl C NPUBEAEHUEM KONMYECTBEHHBIX AaHHbIX, YETKO CPOPMY-
NMpoBaTh BbIBOAbI, HE JONyckaeTcs pa3bueka Ha abaalibl M MCMONb30BAHWE BBOAHBIX CIOB W NPEAnOKEHNN,
cpepHuin obbem 200-250 cnos, pasmep LWpudTa — 12 NT, MHTEPBAN OAMHAPHLIN), 5-7 KIOYEBbIX CMOB (CMNOBO-
coyeTaHun). imeHa NpuBOASAT B TpaHCNMTEPMPOBaHHOK hopme Ha natuHuue no FOCT 7.79 unm B Tom chopme,
B KaKOW €€ yCTaHOBWI aBTOp.

OcHoBHoW TEKCT Ny6nMKyeMoro matepuana LOmKeH BbITb U3NOXEH SICHO, NTAKOHWUYHO (pasMep WwpndgTa —
13 nT). B Havane ctatby cnegyeT KpaTko ChopMynmMpoBaTh NpobriemaTuky MCCnegoBaHmns (akTyanbHOCTb), 3aTEM
WN3NOXMTb Uesb uccredosaHus, 3adadu, Mamepuarbi u Memodsi uccriedogaHull, B KOHLE CTaTbu — pesysibmame|
uccnedosaHull C yka3aHeM Ux NPUKITagHOro XapaKTepa, 3aK/IoyeHue.
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Mocne OCHOBHOIO TeKCTa CTaTbi pa3MeLLatoT (3aTeM NOBTOPSIOT HA aHTUACKOM A3bIKE) LONOMHUTENb-
Hble cBefeHns 06 aBTopax (y4éHble 3BaHus, y4éHble ctenenn, apyrve (kpome ORCID) npeHTudmkaLmoHHble
HOMepa aBTOPOB), CBEAEHUS O BKNaJe Kaxaoro aBTopa, ykasaHue 06 OTCYTCTBUM WM HaNW4YMU KOHRMKTA
WHTEPECOB, 1 AeTanun3aums Takoro KOHMMKTa B Cy4ae ero Hanmums.

B TekcTe MoryT BbITb TabnunLbl 1 pucyHK, Tabnuuel co3aasatb B WORD. WnnoctpaTtuBHbIin MaTepuan
LOMKEH ObITb YETKUM, SACHbIM, KayecTBeHHbIM. ®Popmynbl HabupaTb 6e3 NpomyckoB MO  LEHTPY.
PUCYHKM 1 rpachuky TOMBKO LITPUXOBLIE B3 NOMyTOHOB W 3aNMBKM LIBETOM, MOAPUCYHOUHbIE HAAMUCK BbIpaB-
HMBaTb MO LieHTpy. CTaTbs He JOMKHA 3aKaHYMBATLCS (HOPMYIION, TabnuLEn, PUCYHKOM.

ObbeM pykonucy 8-12 cTaHAAPTHBIX CTPaHWL, TEKCTa, BKIoYas Tabnuubl u pucyHku (He 6onee Tpex),
Tabnuubl AOMKHbLI UMETb TEMaTUYECKUI 3aroN0BOK, PUCYHKI AOIMKHbI ObITb CrpyNNMPOBaHbI. 3arofoBoK CTaTbu
He JoMmKeH coaepxatb bonee 70 3HakoB.

B cnucok ucmoyHuKog BKIOYAKTCS 3anncu TONMbKO TeX PECYPCOB, KOTOPbIE LNTUPYIOTCS B OCHOBHOM
TeKkcTe cTatbi. He gonyckalTcs CCbINKM Ha yuyebHUKM U y4ebHble nocobua! bubnuorpaduyeckyto 3a-
nuck coctaBnsalT no FOCT P 7.0.5. Cnucok MCTOYHMKOB Ha aHrnuinckom asbike (References) ocpopmns-
etca cornacHo TpeboBaHuam APA (American Psychological Association). OTcbinku B TeKCTe cTaThi 3a-
KNKoYatoT B KBagpaTHble Ckobku. Brubnuorpadmyeckue 3anucy B CiMCKe MCTOYHUKOB HYMEPYIOT 1 pacronararTt
B NOPSAKE LIMTUPOBAHMS MCTOYHUKOB B TEKCTE CTaTbMU.

Mo oKOHYaHUK cTaTbu HEOBXOANMO yKas3aTb, KakoW Hay4HOW CreLuanbHOCTV U OTPaCchN Hayku CoOT-
BETCTBYIOT NPEACTaBNEHHbIE B HEW HAyYHbIE Pe3yNbTaThbl.

3a copepxaHue CTaTby (TOYHOCTb NPUBOAUMBIX B PYKOMUCH LUTaT, haKToB, CTAaTUCTUYECKUX AaHHbIX)
OTBETCTBEHHOCTb HECYT aBTOPbI.

MaTepuansl, 0opmreHne KOTOpbIX HE COOTBETCTBYET U3NOXEHHbIM BbllLe TpeboBaHMAM, peakon-
rerven He paccmatpusatotcs. Bce noctynusLuve pykonucu, 0popMieHHbIE B COOTBETCTBUMN C TpeboBaHK-
SIMU XypHana, NpoBepstoTCA Ha KOPPEKTHOCTb 3aMMCTBOBAHUIA, OPUMMHANBHOCTb JOMKHA ObITb He Huxe
80 %.

Kaxxgas cTaTbsl, nOCTyNMBLLAS Ha pacCMOTPEHWE B XypHan «M3secmusi Camapckol 20cydapcmeeHHoU
cenbCKoxosaticmeeHHoU akademMuuy, HaNPaBnNAETCA Ha peLieH3poBaHne. PeLieH3npoBaHue ctaTer — 4BYXCTo-
POHHee crienoe (aHOHUMHOe). [ins NOBbILLEHUS KaYecTBa peLieH3NPOBaHMS rMaBHbI PeLaKTop MOXeT 0Tnpas-
NSATb PELEeH3NI0 APYrM pPeLieH3eHTaM, He OTKPbIBas NpY 3TOM UMEH peLieH3eHTOB. Konum peLieH3uni MoryT BbiTb
npeaocTaBneHbl No 3anpocy B MMHUCTEPCTBO Hayku M Bbicluero obpasoBaHust Poccuiickon depepaumm. B cny-
Yae oTpuULaTeNbHOMN PELIEH3NM CTaThsl C peLieH3nen Bo3spallaeTcs aBTopy. OTKNOHEHHas CTaTbst MOXET BbiTb
MOBTOPHO NpefCTaBfieHa B pedakuuio nocrne 4opaboTki No 3ameyaHnsM peLeH3eHToB. MpuHsaTble K nybnvka-
LW Unu OTKIOHEHHbIE pefaKLyen PYKONUCKH aBTopaM He BO3BPaLLAKTCS.
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