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CENbCKOE X03AMNCTBO
HayyHas cTaTbs
YK 831.816.11
doi: 10.55170/19973225_2023 8 _1_3

BIIMAHUE HOPMbI BbICEBA U MUHEPANBHbIX YIOEPEHUI
HA ®OPMUPOBAHUE YPOXAA PA3NINYHbIX COPTOB OBCA

AnToH BagumoBsuy Casauvaes', Bacunuii Mpuropsesny Bacun?, Onbra AnekcaHapoBHa 3axapoBas™
1.2, 3Camapckuit rocyfapCTBEHHbIN arpapHbIi yHuBepcuTeT, YcTb-Kunenbckuit, Camapckas obnactb, Poccus
'savachaev12sw@mail.ru, http://orcid.org/0000-0002-3342-7049

2vasin_vg@ssaa.ru, https://orcid.org/0000-0002-7880-9008

30lgamerzlykova@mail.ru®, http://orcid.org/0000-0002-5569-5247

Lenb uccriedosaHull — nogbiieHue ypoxalHocmu 08ca 20/103epHbIX ¢hopm Onsi yenosuli necocmenu Cped-
Hea0 Nosomxbs. Osec uzdpesrne cyxun He Mobko KOPMogoL Kynbmypoli On1s 8blpalUBaHUs XUBOMHbIX, HO U S6-
JISIICS HEOMBEMIEMOU YaCmbIo NULLU Yero8eka U flekapcmeeHHbIM cpedcmeom. [neHyambiti 08€C Yalie Uucnosnb3y-
emcs 05151 nocesa, OH HenpuUXomug U Yyawe Oaem 3HaqyumenbHbIl ypoxal. [0n03epHbIe 08CbI uMerm pad npeumy-
wecme neped nneHyambimu. OHU MeHbLIE 3a2PA3HSIMCS MUKOMOKCUHaMU U yCmoU4UBkI K OCbINAHUK 3epHa, y HUX
8bILUe Hamypa 3epHa U e20 Ka4ecmeo, mak Kak codepxam bonbwe beska, Macna u Kpaxmana, N03momy OHU npeod-
noymumenbHee 015 UCNO/b308aHUs Ha NPoA080oNbcMeeHHbIe uesu. CpedHee 1080MKbe 8 NOYBEHHOM U KiuMamu-
YecKkoM omHoweHuu umeem psad ocobeHHocmel, Komopble 8 bosbwel cmeneHu onpedensom HanpagneHue U ypo-
8EHb CE/bCKOX03AUCMBEHHO020 Npou3sodcmea, No3IMoMy No200HbIe yCro8us 8 3Ha4UMENbHOU Mepe enusom Ha
hopmuposaHUs 8bICOKOU npodykmugHocmu nocegos. B xode uccnedogaHull 8bIS8IEHO, YMO ypoxaliHocmb Cop-
mos 08ca CywecmeeHHO 803pacmaem npu UcNOob308aHUU MUHepanbHbIX ydobpeHuli Ha 72% e cpedHem no
copmam U Hopmam ebicesa. lNpu eHeceHuU MuHeparnbHbIx ydobpeHul N3oPsoKso nneHyamsie copma (Pbicak, Annrop)
obecneyusarom ypoxatHocms 2,71...2,82 m/2a, 2on03epHbie copma (bekac, Bamckuti, TioMeHcKul 20103epHbIll) —
2,45...2,68 m/za. Jlyqwul nokasamenb ypoxalHocmu cpedu 20/103epHbIX copmos ogca obecneyusaem copm Tio-
MeHCKUU 2003epHbili — 1,45 m/2a Ha koHmpone u 2,65 m/ea npu eHeceHuu ydobperull N3oPsoKso. YpoxaliHocmb
COpmMO8 08Ca NoBbILIAEMCS C y8rieyeHueM HopMbI 8bicesa Ao 5,0 MiTH 8CXOXUX CEMSIH/2a, 3ameM pocm 0CmaHassu-
gaemcs U Haxo0umcsi NPUMEPHO 8 0OUHAKOBbIX 3HAYEHUSIX NPU HOPME 8bICe8a 5,5 MITH 8CXOXUX CemsH/2a.

KntoueBble cnoBa: 0BEC, HOpMa BbICEBA, YA0OPEHMS, BLICOTA PACTEHUIA, YPOXKANHOCTD.

Ansa yumupoeaxus: Casavaes A. B., Bacun B. I, 3axaposa O. A. BniusHue Hopmbl BbICEBA U MUHEpParbHbIX ya00-
PEHWI Ha (hopMUPOBaHME YPOXKas pasnnyHbIX copToB oBca // N3BecTist Camapckoit rocyAapCTBEHHOM CENbCKOX035M-
cTBeHHoit akagemun. 2023. Ne1. C. 3-8. doi: 10.55170/19973225_2023_8_1_3

AGRICULTURE
Original article

INFLUENCE OF SEEDING RATE AND MINERAL FERTILIZERS
ON HARVEST FORMATION OF VARIOUS OAT VARIETIES

Anton V. Savachaev', Vasily G. Vasin?, Olga A. Zakharova*
1.2.35amara State Agrarian University, Ust-Kinelsky, Samara region, Russia
'savachaev12sw@mail.ru, http://orcid.org/0000-0002-3342-7049
2vasin_vg@ssaa.ru, https://orcid.org/0000-0002-7880-9008
30lgamerzlykova@mail.ru®, http://orcid.org/0000-0002-5569-5247

The purpose of the research is to increase the yield of naked oats for the conditions of the forest-steppe of the Middle
Volga region. Since ancient times, oats have served not only as a fodder crop for raising animals, but also as an integral
part of human food and medicine. Filmy oats are more often used for sowing, they are unpretentious and often yield
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http://orcid.org/0000-0002-3342-7049
mailto:Olgamerzlykova@mail.ru
http://orcid.org/0000-0002-5569-5247
http://orcid.org/0000-0002-3342-7049
mailto:Olgamerzlykova@mail.ru
http://orcid.org/0000-0002-5569-5247

a significant harvest. Naked oats have a number of advantages over filmy ones. They are less polluted with mycotoxins
and are resistant to grain shedding, they have a higher grain nature and quality, since they contain more protein, oil
and starch, so they are preferable for use for food purposes. The Middle Volga region in soil and climatic terms has a
number of features that largely determine the direction and level of agricultural production, therefore weather conditions
significantly affect the formation of high crop productivity. The research revealed that the yield of oat varieties increases
significantly with the use of mineral fertilizers by 72% on average for varieties and seeding rates. When applying mineral
fertilizers N3oPsoKso filmy varieties (Trotter, Gait) provide a yield of 2.71...2.82 t/ha, naked varieties (Snipe, Vyatka,
Tyumen naked) — 2.45...2.68 t/ha. The best yield indicator among naked varieties of oats is provided by the Tyumen
naked variety — 1.45 t’ha on control and 2.65 t/ha when applying fertilizers N3oP30Kso. The yield of oat varieties increases
with the increase in the seeding rate to 5.0 million germinating seeds/ha, then the growth stops and is approximately
in the same values with a seeding rate of 5.5 million germinating seeds/ha.

Keywords: oats, seeding rate, fertilizers, plant height, yield.

For citation: Savachaev, A. V., Vasin, V. G. & Zakharova, O. A. (2023). Influence of seeding rate and mineral fertiliz-
ers on harvest formation of various oat varieties. lzvestiia Samarskoi gosudarstvennoi selskokhoziaistvennoi akade-
mii (Bulletin Samara State Agricultural Academy), 1, 3-8 (in Russ.). doi: 10.55170/19973225_2023 8 1_3

B 3epHe oBca B cpeaHeM copepxutcs 10-13% Genka, 40-45% kpaxmana, 4,5-6,0% xwpa. bnaro-
[apsi 9TUM NoKasaTenem OBEC MMEET NULLEBOE 1 KOPMOBOE 3HaYEHWE. 3ePHO OBCA ABNSAETCS HE3AMEHUMbIM
KOHLIEHTPUPOBAHHBIM KOPMOM 1151 foLagen U MonoaHska ApYrux BULOB XMBOTHbIX, NTUUbl. OBeC B Kave-
CTBE KOpMa CrocoOCTBYET YBENMYEHMIO SALEHOCKOCTM Kyp W MOBLILLEHMIO HaZoeB Monoka. [utaTtensHas
LUeHHOCTb 1 Kr 3epHa OBCa CpeaHEero no KavyecTBy NPUHAT 3a 1 KOPMOBYHO eanHuULy. M3 Hero nponssoasT
KpYnbl, repKynec, TOMOKHO, raneTbl, kode. 3a CHET XopoLUel ycBosieMocT BenkoB, xupa, kpaxmana v Bu-
TaMMHOB NPOAYKTbI M3 OBCA UMEKOT ONPEAENEHHOE 3HAaYeHNe B ANETUYECKOM W AETCKOM MUTaHUU. 3epHO
Borato ButamuHamu (B1, B2) n mukpoanemeHtamu (kobanbT, umHK, mapraHed). OBcsiHas kpyna 3a cyet
BbICOKOTO COfiepXaHus kanbLmns u hocdopa NPeBOCXOANT MO NUTATENbHON LIEHHOCTH MLLEHO W FPEYHEBYHO
kpyny. OBCSIHAst Myka He UCTonb3yeTcs Ans xneboneveHns 13-3a HU3KOro KayecTBa KNenKoBUHbI, OAHAKO
€€ VCnonb3ytoT A4/ NPUroTOBNEHNS neveHbs. OBCAHAs conoma ¥ nonoBa UCMOMb3yeTCs Ha KOPM XMBOT-
HbIM, M0 NUTATENbHON LIEHHOCTM MPEBOCXOAAT CONIOMY M NONOBY APYrvX 3epHOBLIX KynbTyp. Conoma coaep-
xuT 3,9% 6ernka, 1,9% xwupa, 33,9% knetyatku n 38,5% 6€3a30TUCTbIX SKCTPAKTUBHBIX BELLECTB. B kopmo-
NPOM3BOLCTBE TPAAMLIMOHHON SBNSIETCS CMECh OBCa C BUKOW. BMKO-OBCSHAs CMeCh — nyyllas TpaBoOCMeCh
AN nocesa B 3aHATOM napy [2-4, 9, 11].

CnoBo «ynobpeHne» B PyCCKOM A3bike UMEET ABOWHON CMbIC. Bo-nepBbix, 0603Ha4aeT TeXHONo-
rMYeCcKuin Npouecc yaobpeHus NoYBkl, BO-BTOPbIX, 0003HaYaeT NpUMEHSIEMbIE ANS 3TOW Lenu BeLlecTBa.
[. H. NpsHULWHWKOB BKNaabIBasn B MOHATUE «yaoBpeHue» crneaylowwmin cMbicn: yaobpeHue — nuwa ans pac-
TEHWi, cnocobHas ycunmneaTb MOBGUNU3aLMI0 NUTATENbHbBIX BELLECTB B NOYBE, NOBbILIATL SHEPTUIO XKU3HEH-
HbIX MPOLECCOB M M3MEHSTb CBOMCTBA NOYBLI, TO ECTb YA0OPEHNE OKa3biBaeT MHOrOCTOPOHHEE NPsSIMOE M
KOCBEHHOE BO3[ENCTBME Ha NoYBy W pacteHus [6, 8, 10].

Lenb uccnedoegaHull — NoBbILIEHNE YPOXANHOCTM OBCA FONO3EPHbIX (hOpM Ans YCrOBUIA Neco-
crenu CpegHero MoBomxbs.

3adayu uccnedosaHull — faTh OLEHKY AMHAMIKE NUHEAHOTO POCTa PAaCTEHI OBCA U YPOXXANHOCTM
Npu pasHoM HOPME BbICEBA U NPUMEHEHUM YA0OPEHN NNEHYATLIX U rONO3EPHbIX COPTOB OBCA.

Mamepuan u memodsbi uccnedoeanul. Viccnepgosanns B 2018-2021 rr. npoBOAMNNCL Ha OMbIT-
HoM none kadpeapbl «PacTeHneBoacTso 1 3emnegenue» Camapckoro FAY. MoyBa ONbITHOMO y4acTka — Yep-
HO3EM 06bIKHOBEHHbIN, OCTAaTOYHO KapBOHATHBIN, CPeaHEryMyCHbI, CPEAHEMOLLHbINA, TSKEMOCYTIIMHUCTBIN.
Copepxanue rymyca 6,5%, nerkorngponudyemoro asota — 15,3 mr, nogswxHoro cocgopa — 8,6 Mr n 06-
MEHHOro kanus — 23,9 Mr Ha 1 kr noysbl [1]. ArpoTexHuka BKITo4ana fyLeHne CTepHU, OTBASTbHYH0 BCMALLKY,
paHHeBeCceHHee NOKpoBHOe GOPOHOBaHME, BHECEHME yA0OPEHN COrNacHO CXEME OMbiTa U NPEANOCEBHYH
KynbTuBaLmio Ha rnybuHy 5-6 cm, noces cesnkon AMAZONE D9-25 06bI4HbIM psigoBbIM CNOCO60M.

Cxema onbiTa:

1. ®oH (pakTop A): 6e3 yaobpernit; N3oP3oKao.

2. Coprta (chaktop B): nnénuatbie — Pbicak, Anntop; rono3épHole — bekac, Batckui, TromeHCKuin
rONO3ePHbIN.



3. Hopmbl BbiceBa (haktop C): 4,0 MnH BCxoxux cemsH/ra; 4,5 MNIH BCXOXWX CeMsH/ra;
5,0 MIH BCXoxmMx cemsiH/ra; 5,5 MIH BCXOXUX CeMsH/ra.

CopT Pbicak cpegHecnenblil, BEreTaunoHHbIi nepuog 78-95 aHeir, copesaeT Ha 1-2 AHS paHblue
copta Anniop. YCTOMYMBOCTb K NOSIEraHUI0 HECKOMBKO HUXE CTaHAAPTHBIX COPTOB. 10 3aCyX0yCTOMYMBOCTH
B ro4 NposiBNeHns npusHaka npesbiwaeT copT Anniop Ha 1,0-1,5 6anna. Cogepxanue 6enka 12,4-14,9%.
HaTtypa 3epHa 450-530 r/n. YMepeHHO YCTONYMB K MbIfIbHOM FOSIOBHE, YMEPEHHO BOCTPUMMYMB K KOPOHYATON
pXXaBYMHE.

Copt Anntop cpegHecnenbiit. BeretaunorHbln nepuog 79-89 aHel. YCTONYMBOCTb K MONEraHuio
BblLLe cpeaHen. CpeHe3acyx0oyCTOMYMB, a Takxke BKMIOYEH B CMIMCOK LIEHHBIX MO Ka4ecTBy COpToB. [neHya-
TOCTb 23-28%, HaTypa 3epHa 437-700 r/n, copepxanue Henka 12-18%. CopT CUIbHO BOCNPUUMYMB K rONIOB-
HeBbIM 3ab0oreBaHWaM, BOCTIPUMMYMB K KOPOHYATOW M CTEBNEBON pXaBYUHaM.

CopT bekac cpegHecnenblit, BereTaunoHHbld nepuog 70-86 OHEW. YCTOWYMB K MOMeraHuio.
Mo yCTOMYMBOCTM K 3acyxe B rOA MPOSIBMEHWS Mpu3Haka ycTynaeT cTraHgapTHoOMy copTy KoHkyp Ha
0,5-2,0 6anna. LieHHbin no kavectsy. Cogepxanue 6enka o 19,7%. Hatypa 3epHa — 510-650 r/n. B none-
BbIX YCrOBWsX CTEONEBON pKaBUMHON nopaxancs cnabo. Mo fJaHHbIM 3asBUTENS, CUMBHO BOCTIPUUMMYMB K
NbINbHOW rOSIOBHE U KOPOHYATOMN PXKaBYMHE.

CopT Batckuin cpeaHecnensln, BereTaLmoHHblA nepuog 78-92 aHs. YCTONYMB K noneraxnto, 3acy-
XOYCTOWYMBOCTb Ha YPOBHE CpefHux CTaHaapToB. LieHHbIn no kavectsy. Cogepxanue benka 14,9-16,5%.
HaTtypa 3epHa 570-680 r/n. Bocnpumnmune k 6aktepmanbHOMy 0XOry, CUIIbHO BOCTIPUAMYMB K MbINbHOM To-
NOBHE W KOPOHYATON PXKaBUMHE.

CopT TOMEHCKMI rON03epHbIN CpeaHepaHHUI, BEreTaLyoHHbI nepuog 62-82 aHs. YCTONuMBOCTb K
noneraxmio cpefHss. Mo yCToinuMBOCTM K 3acyxe YCTynaeT cTaHgapTaM. BKoYeH B CNMCOK LiEHHbIX MO Ka-
yecTBy copToB. CoaepxaHue benka 16,8-18,7%. Hatypa 3epHa 560-690 r/n. CunbHO BOCNPUMMYMB K Mblfb-
HOW ronoBHe 1 HakTepranbHOMy OXOry, BOCTIPUAMYMB K KOPOHYATOMN pxaBymHe [5].

Bcero BapuanTos B onbiTe 40. JensHok 80. Mnowaas aensHku 125 m2, MpeaLecTBeHHUK — 3epHo-
Bble. MiccnenoBaHns npoBoannuck no obulenpunsatoin metoguke b. A. [locnexosa [6].

Pe3ynsmambi uccnedoegaHutl. [JuHamvka NMHEAHOTO pocTa — NOKa3aTerb, XapakTepPU3YHLLMIA H-
TEHCWBHOCTb MPUPOCTa ASIMHbI CTebNs B 3aBMCUMOCTM OT NOTOAHBIX YCMOBUIA, MAHEPAnbHOro NUTaHus, a
TaKkke copTa, crnocoboB nocesa, HOPM BbICEBA.

VccnenoBaHus, NpoBOAVMbIE BO BErETALMIN PAaCTEHUIA, MOKa3anu, YTO BbICOTa pacTeHWi Bbina pas-
NINYHOW B 3aBMCUMOCTM OT BapWUaHTOB OMbITa. XapakTep JIMHEHOTO POCTa U BbICOTY PaCTEHU MOXHO OTHe-
CTW K MOPHONOrMYECKUM MOKa3aTensm, OT KOTOPbIX B 3HAYUTENBHOM CTEMEHM 3aBUCUT Xapaktep hopMupo-
BaHWS arpohMTOLEHO3a, a Takke BeIMYMHA ypoxas 3epHa U ero kayectsa. HemanoeaxHoe BnusiHUE Ha
BENMUYMHY NPUPOCTa PaCTEHNA OKa3bIBAET PEXUM NUTAHUS W FyCTOTa CTOSHUS pacTeHuin. HabnogeHns no-
Kasanu, 4To yBenuyeHue AuHbl CTebnei NpoMcxXoauT B Ha4arne Beretalui MHTEHCUBHO OT NpopacTaHus Ao
BbIMETHIBAHNS METESTKN.

B cBsi3u ¢ HebnaronpuaTHLIMM NOrOAHBIMM YCAOBUSMIA B NEPUOS, BEreTaLum B rodbl MCCReaoBaHuI
XapaKTep pocTa pacTeHusi no rogam CyLiecTBeHHO pasnuyancs. OueHnsas AnuHy ctebns pacteHuit no cop-
Tam, nnexyatble copTta Pbicak 1 ANnop HECKOSbKO MPEBbLILLIAOT BbICOTY FOSI03EPHBIX COPTOB, Cpean KOTo-
PbIX NyyLLEeN NoKa3aTenb BbICOTbI PAaCTEHW y copTa BaTckuin. Tak, ecnu y nneHvaTbix COpToB 6€3 BHECEHMS
yaobpeHuit B hasy MOMOYHOM CNENOCTM BbICOTa pacTeHuin oca konebanacs B npegenax 50,8...60,4 cm, To
ronosepHole copta gocturanu 50,1...59,5 cm. Mpu BHeceHuin yaobpernin NaoP3oKso, COOTBETCTBEHHO, ANUHA
ctebns y nneHyaTbix cOpToB goxoauna ao 55,4...61,5 cm, y ronosepHbix coptoB — o 51,9...60,5 cm. Ot-
CrexwBas BbICOTY pacTeHU N0 COpTaM CreayeT BbiAennTb, YTO yA0OPEHNs 4OCTOBEPHO MOBLILIAKOT Ypo-
XalHocTb (Tabn. 1).

AHanus CTpyKTypbl ypoxas — BaXHas OLEHKa pasBuTUS KyNbTYPHbIX PAaCTEHWUI, OH NO3BONSET yCTa-
HOBMWTb 3aKOHOMEPHOCTU (hOPMMPOBAaHKS YpOXast U NMPOCAEANTb €ro 3aBUCUMOCTb OT MHOroobpasns hak-
TOPOB BHELUHEN Cpefpl, AENCTBNS XMMUYECKUX BELLECTB UM SKCTPEManbHbIX NOroAHbIX ycrioBuit. OCHOB-
Hble COCTaBNSIOLLME CTPYKTYPbI YPOXKAs: KONMYECTBO PACTeHUM Ha 1 M2, NpOAyKTUBHAS KyCTUCTOCTb, KOMK-
yecTBO cemsH, macca 1000 cemsH.



Tabnuua 1
[inuHa cTebns pacTeHnit 0Bca B 3aBMCUMOCTY OT NPUMEHEHMS YA0BPEeHUI 1 HOPMbI BbICEBA,
cpegHee 3HaveHve, 2018-2021 rr., cm

BapwuaHTt YpOBEHb MUHEPATNBHOTO NUTaHMS
Hopwma BbiceBa, KoHTponb N3oP30K30
Copt MJTH BCXOXMX BbIXOL, MOIIOYHas BbIXOL MoroyHast
BbIMETbIBaHNE BbIMETbIBaHME

cemsH/ra B TPYy6KY CrnenocTb B TPYy6KY CrnenocTb
4,0 38,3 53,5 50,8 40,9 544 55,4
Pbicak 4,5 40,0 56,2 53,4 42,7 57,1 58,2
(nneHyaTbIi) 5,0 421 59,3 56,4 44,9 60,4 61,3
5,5 429 59,9 56,2 458 60,9 61,1
4,0 36,7 55,2 54,4 38,1 53,0 55,5
Anntop 45 38,5 55,1 57,0 40,0 55,6 58,1
(nneHyaTbIi) 5,0 40,5 60,8 60,4 419 58,8 61,5
55 40,7 61,0 60,2 42,2 59,3 61,3
4,0 371 51,3 50,5 39,9 50,8 51,9
Bekac 4,5 39,8 54,1 52,8 42,7 53,3 54,3
(ronosepHbiit) 5,0 40,9 57,3 55,9 439 56,4 574
55 42,2 57,0 56,0 45,2 56,8 57,5
4,0 38,0 53,5 53,6 39,7 52,5 54,6
Bstckmit 45 39,7 56,1 56,4 415 55,0 57,4
(ronosepHbIi) 50 42,0 59,7 59,5 438 58,2 60,5
55 425 60,1 59,2 443 58,7 60,1
TioMeHCKui 4,0 35,8 51,9 50,1 38,9 54,3 54,2
ronosepHali 45 374 56,9 52,7 40,7 56,6 57,0
(Fono3epHbIi) 5,0 39,2 57,5 55,7 42,5 59,1 60,2
55 39,9 58,0 55,5 433 59,7 60,0

Mo nomnyyeHHbIM JaHHbIM 3a rofbl UCCeLOBaHUI BbISBIEHb! CredyoLe 3akOHOMEPHOCTH. Xo-
POLLO BUAHO AENCTBIE MUHEpanbHbIX YA0BpeHui Ha Bce nokasaTenu pacteHun. Ha koHTpone 6e3 npume-
HEeHWS MHepasbHbIX YA0OPEHU ypoBEHb NPOAYKTUBHOCTM COPTOB OBCa Obina B npeaenax 1,16...1,99 1/ra,
a npu ucnonb3oBaHun yaobpernin N3oP3oKso ypoxanHocTe nogHsnack 4o 2,02...2,82 1/ra (tabn. 2).

OueHuBas ypoxanHOCTb MO COpTaM YCTaHOBMAW, YTO NreHYaTble copTa Pbicak n Anntop cylue-
CTBEHHO MPEBLILLAKOT YPOXKaNHOCTb FONO3EPHBIX COPTOB, CPEAM KOTOPbIX JTyYLLEH YPOXANHOCTU OCTUT COPT
THOMEHCKMI rono3epHblin. ECnn nneHyaTble copta oBca 6€3 NpUMEHEHUI MUHepanbHbIX yA06peHui B cpea-
Hem no HopMam BbiceBa Aaamu 1,29...1,99 1/ra, To ronosepHble copta — HeMHoro Huxe 1,16...1,45 T/ra.
Mpu ncnonb3oBaHMe MUHEpPanbHbIX yoobpeHuin NioP3oKsg ypoxai y nneHvaTbiXx COPTOB HaxoauTecs Ha
ypoBHe 2,82...2,71 T/ra, y rono3epHbix coptos — 2,02...2,68 T/ra, COOTBETCTBEHHO.

YpOoxanHOCTb FONI03epHbIX COPTOB MpW BHECEHUM yaobpeHwd Bbipocna ¢ 1,16 go 2,68 T/ra
(B cpeaHem no coptam bekac, Batckuin, TroMeHCKuiA rono3epHbin) unn Ha 1,52 1/ra, 4to coctasuno 72% no
OTHOLLEHWIO K KOHTPOIK. MccnenoBaHms rono3epHbIX COPTOB OBCA NOKa3an, YTO OHW OT3bIBYMBLI HA BHE-
ceHme yaobperui.

OueHka ypoxxanHocTi no haktopy B (copTa) nokasana, YTo nneHYaTbie COpTa UMEOT YPOXKANHOCTb
BblLLE MO CPABHEHMIO C rONO3EpHLIMK copTamu. A3 nneHyaTbIx COPTOB Nyulle nokasan cebs copt Phicak —
6e3 npumeHeHuit yaobpeHuin ero ypoxanHocTb coctaeuna 1,99 T/ra, npu MCNONb3oBaHUM YaoOpeHNi
N30P30K30 ypoxanHOCTb copToB Phicak 1 Anntop Obina npuMepHO OAMHAKOBOM M UMena 3HadeHns 2,71 1
2,82 T/ra, COOTBETCTBEHHO. M3 ro103epHbIX COPTOB, HE 3aBUCUMO OT UCMOSb30BaHNS YA0OPEHUN, NMyYLLyHO
YPOXaHoCTb0 0becneynn copt TIOMEHCKMI roNo3epHbIit: B KOHTpone — 1,45 T/ra, npu BHeceHun yaobpe-
HW — 2,68 T/ra (Tabn. 2).

OueHka ypoxaiHocTtn no daktopy C nokasana, YTo YpoxanHOCTb C MOBbILLIEHMEM HOPMbI BbICEBA
00 5,0 MIH BCXOXMX CeMsiH/ra BO3pacTaeT, 3aTeM e 9TOT nokasaTesb OCTaHaBIIMBAETCS UK HAXOAWUTCS
NPUMEPHO B TEX Xe 3Ha4YeHusIX. Tak, Hanpumep, Ha noceBax copTa THOMEHCKWA roro3epHbIi Npu BbicEBe
5,0 MIH BCXOXMX ceMsH/ra ypoxanHoCTb cocTaBuna B koHTpone 1,61 T/ra, npu BbICEBE 5,5 MITH BCXOXMX
cemsH/ra — 1,70 1/ra, ¢ pasHuueit B npeaenax owwnbku onbita (HCPos C = 0,12...0,16).



Tabnuua 2
YpoanHOCTb COPTOB OBCa B 3aBUCUMOCTM OT HOPMbI BbiCEBA
1 BHECEHMS MUHeparnbHbIX yaobperui, 2018-2021 rr., T/ra

BaovanT YpoBEHb MUHEPANTBHOTO NUTAHNS
P KoHTponb N30P30K30
Cont Hopwma BbiceBa, CpeaHee CpepHee CpeaHee CpepHee
P MITH BCXOXMX CEMSIH/ra 1o ropam 1o copTam no rogam Mo copTam
4,0 1,63 2,16
Pbicak 45 1,85 2,71
(NneHyaTtbIi) 5,0 2,25 1,99 2,94 271
55 2,23 3,04
4,0 1,06 2,42
Anntop 45 1,24 2,86
(NneHyaTbIi) 5,0 1,41 1.29 3,03 282
55 1,46 2,98
4,0 1,09 2,15
Bekac 45 1,30 2,63
(ronosepHbii) 5,0 1,53 1,36 2,89 264
5,5 1,53 2,91
4,0 0,93 1,63
Batckun 45 1,10 1,91
(rono3epHbilit) 5,0 1,26 1,16 2,20 202
5,5 1,33 2,37
TioMeHCKNiA 40 1,15 257
. 45 1,37 2,62
o B
P 55 1,70 2,81

2018 HCP 0b.=0,30; A=0,21; B=0,21; C=0,13; AB=0,23; AC=0,18; BC=0,19.
2019 HCP 0b.=0,31; A=0,22; B=0,23; C=0,14; AB=0,20; AC=0,22; BC=0,21.
2020 HCP 0b.=0,28; A=0,20; B=0,22; C=0,12; AB=0,22; AC=0,20; BC=0,23.
2021 HCP 0b.=0,32; A=0,26; B=0,25; C=0,16; AB=0,25; AC=0,21; BC=0,22.

3aknrodeHue. YpoxanHoCTb NneHYaTbix copToB OBca (Pbicak, Anmiop) Bbille, YeM rono3epHbIX
coptoB (bekac, Batckui, TromeHCKuMi rono3epHblii). Mpu ncnons3oBanumn yaobpenuin N3oP3oKso oHa goctu-
rana 2,71...2,82 1/ra. YpoxanHocTb rono3épHoix — 2,02...2,68 1/ra, B cpegHeM nNo HopMam BbiceBa. [ono-
3ePHbIE COpTa NyyLLE PearnpyroT Ha UCMOMNb30BaHWE MUHEPATbHbIX YA0OPEHWIA, YTO NPUBOAMNT K MHTEHCUB-
HOMY MOBbILLEHIO NX YpOXXaNHOCTU. Cpeam rono3epHbIX COPTOB BbIAENSETCA COPT THOMEHCKMI FON03EPHbIN
c nokasarenamu ot 1,45 T/ra (koHTporb) 40 2,68 T/ra (N3oP30K30). YpoxaiHocTb COpTOB OBCa BO3pacTaeT
Mpu yBENNYEHUM HOPMbI BbICEBA A0 5,0 MIH BCXOXMX ceMsiH/Ta.
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Uenb uccnedosaHuli — nogbileHUe ypoxaliHocmu cou U 20poxa nymem NpUMEHEHUs pezynsmopa pocma
2emepoayKcuHa 8 ycnogusix PasaHckol obnacmu. Onbim 3aknadbiearncs 8 4-kpamHol noemopHocmu. M3yyeHa ypo-
XaliHocmb 20p0Xa U Cou 8 3a8UCUMOCMU OM NPUMEHEHUS pegyrnsmopa pocma pacmeHuli — eemepoaykcunHa. [loces-
Hol mamepuan — cos copma Makcyc u eopox copma Pokem. B xo0e uccriedosaHull usydeHb! N0esas 8CX0XeCMs,
2ycmoma cmosHusi pacmeHul, ypoxalHocmb U cmpykmypa ypoxasi. HabnodeHus:, yyemsi U aHanusbl 0Cyu,ecms-
JISNUCH N0 0BWEeNpUHSMbIM MemoduKaM. YcmaHo81eHo, Ymo bonee 8bipaxeHHoe Oelicmeue 2emepoayKCUH OKasbl-
8aem Ha KoIu4ecmso 8biKUBLUUX K ybopke pacmeHuli cou npu onpbickusaHuu 8 a3y 6ymoHusayuu. Beikusae-
Mocmb cou go3pacmaem npu no30Hel obpabomke 8 ¢ha3y obpasosaHusi 60608 Ha 4,2%. lNpumeHeHue 2emepoayk-
CUHa 8 ¢ha3sy Hanuga 60608 npusodum K ysenu4yeHur ux konudecmea Ha 42,9-98,4%. Obpabomka 2emepoaykCuHoM
8 (pa3y 6ymoHusayuu cnocobemeosarna yeenuyeHuro Konuyecmea cemsH 8 6obe Ha 2,7-11,6%. YcmaHosneHo noso-
XumesibHoe 8/usIHUEe pe2ynsamopa pocma Ha (hopmuposaHuu 60Ko8bIx N06e208 Ha paCMeHUSIX COU 80 8CEX 8apuaH-
max onbima — 1,7-2,5 wm./pacmeHue (1,4-1,8 wm./pacmeHue 8 koHmpone). PacmeHus onbImHbIX 8apuaHmos bbiu
gbiwe KoHmponbHbIX Ha 0,9-6,7 cm. Haubonee ebicokuli 8b1x00 ceMsH ¢ 00H020 pacmeHus nosy4YeH npu obpabomke
2emepoaykCuHom e ¢hasy bymoHusayuu — 6,70-6,72 2, umo Ha 12,6-12,9% ebiwe, yem 8 koHmpone. Obpabomka
peaynamopom pocma ¢ KoHueHmpauuel 50 me/n 8 ghasy bymorusauuu u 8 ghasy obpasosaHusi 60bos oka3asno enu-
AHue Ha maccy 1000 cemsH. JanHbili nokaszamens cocmasun 155,6-156,5 2. Haubonbuwas npubaska ypoxatiHocmu
Ccou hosyyeHa npu 0b6pabomke nocesos 2emepoaykCuHoM KoHueHmpayuel 50 me/n e ghasy 6ymonusayuu — 10,3%.
Obpabomka nocegos 20poxa 2emepoayKcUHOM 8 ghasy bymoHu3ayuu npusena K yeenuyeHuto ypoxatHocmu 20poxa
Ha 4,6-8,4%. [pumeHeHUe Ha nocesax cou U 20p0Xa peaynsmopa pocma zemepoaykcuHa cnocobemeyem ygenude-
HUI0 ypoxaltiHOCmU CellbCKOX03AUCMBEHHbIX Kybmyp.

KntoueBble croBa: ropox, cosi, perynsitop pocta, ypoxxanHocTb, TEXHOMOMS, kKayecTBo.
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The aim of the research is to increase the yield of soybeans and peas by using the growth regulator heteroauxin in the
conditions of the Ryazan region. The experience was laid in 4-fold repetition. The yield of peas and soybeans was
studied depending on the use of a plant growth regulator — heteroauxin. The seed material is soy of the Maxus variety
and peas of the Rocket variety. In the course of the research, field germination, plant density, yield and crop structure
were studied. Observations, records and analyses were carried out according to generally accepted methods. It has
been established that heteroauxin has a more pronounced effect on the number of soybean plants that survive har-
vesting during spraying in/ the budding phase. The survival rate of soybeans increases with late processing in the bean
formation phase by 4.2%. The use of heteroauxin in the filling phase of beans leads to an increase in their quantity by
42.9-98.4%. Treatment with heteroauxin in the budding phase contributed to an increase in the number of seeds in the
bean by 2.7-11.6%. The positive effect of the growth regulator on the formation of lateral shoots on soybean plants in
all variants of the experiment was established — 1.7-2.5 pcs./plant (1,4-1,8 pcs./plant in control). The plants of the
experimental variants were higher than the control ones by 0.9-6.7 cm. The highest yield of seeds from one plant was
obtained when treated with heteroauxin in the budding phase — 6.70-6.72 g, which is 12.6-12.9% higher than in the
control. Treatment with a growth regulator with a concentration of 50 mg/l in the budding phase and in the bean
formation phase had an effect on the weight of 1000 seeds. This indicator was 155.6-156.5 g. The greatest increase
in soybean yield was obtained when crops were treated with heteroauxin concentration of 50 mg/l in the budding
phase — 10.3%. Treatment of pea crops with heteroauxin in the budding phase led to an increase in pea yield
by 4.6-8.4%. The use of the heteroauxin growth regulator on soybean and pea crops contributes to an increase in crop
yields.

Keywords: peas, soybeans, growth regulator, yield, technology, quality.

For citation: Evsenina, M. V. & Vinogradov, D. V. (2023). The effectiveness of the growth regulator in the production
technology of peas and soybeans. Izvestiia Samarskoi gosudarstvennoi selskokhoziaistvennoi akademii (Bulletin Sa-
mara State Agricultural Academy), 1, 915 (in Russ.). doi: 10.55170/19973225_2023_8_1_9

Cos — pacTeHwe, KOTOpPOE YEroBEK Havan KynbTUBMPOBaTb OAHWUM 13 nepBbIX. OHa LUMPOKO UCMOSb-
3yeTcs BO BCEM MUPE Kak MPOAYKT nuTaHus [4]. TnaBHOe OTIMYME COM OT OCTambHbIX CENbCKOXO3ANCTBEH-
HbIX KyNbTYp — BbICOKOe cogepxarue 6enka [19]. Cos u e€ Npon3BOAHbIE, COEBbIN LUPOT U XMbIX, aKTUBHO
NPUMEHSIOTCS B COBPEMEHHOM XWBOTHOBOACTBE B KAYECTBE CAMOCTOSATESNIBHOIO NPOAYKTA 1 Kak CocTaBHas
YacTb KOMMEKCHBIX KOPMOBLIX CMecel [2]. B cocTaBe Com CoaepKUTCA HaTyparbHbIN pacTUTENbHbIN GEMOK.
Y Hero BbICOKME NUTaTeNbHbIE Ka4eCTBa U OH XopoLlo ycameaeTcs [13]. Bce coeBble NpoayKThl ABASOTCS
BaXHbIMW UCTOYHMKaMW BUTAMUHOB M MUKPOSMNEMEHTOB: Xefesa, LuHka, hocdopa, MapraHua 1 kanus.
Kpome TOro, B coctaBe Cou [Ba BW4A HEHACHILLEHHBIX XUPHbIX KUCIOT: NIMHOMNEBas M NMHONeHoBas. Kak
NOKa3bIBaloT UCCNEA0BAHMS, 9TU KUCMOTbI YCBaNUBAKOTCA OpraHnamMom npaktuyecku Ha 100%, 4to nomoraet
CHWXaTb YPOBEHb XONECTEPUHA B KPOBMK [3].

Bo Bcex npoaykTtax nepepaboTku Cou COAEPXaTCs LieHHbIE 3IEMEHTbI PACTUTENBHOIO NPOUCXOX-
AeHns — chocchonunuabl. B 3aBMCHMOCTY OT copTa, cogepxanue hoctonuniugoB B COe MOXET JOCTUraTb
2,2% [5]. OTv BeLLeCTBa UrpatoT BaxHYH Porib NpU YKPEenneHun KNeTouHbIX MembpaH KPOBEHOCHBIX Kanur-
NAPOB, NOBBILLAKT CMOCOBHOCTb NEYEHN K CaMOoUMLLEHND. YNOTpebneHne B ka4ecTBe NULLM COeBbIX MPO-
LYKTOB YKpPEnnsieT OpraHn3Mbl KUBOTHBIX U NTULL, B NEPBYI0 04Yepedb 3TO NOMOXMTENBHO CKa3blBAETCS Ha
UMMyHHOM cucteme [14]. Micnonb3oBaHue Cou 1 ee Npou3BOAHBIX NO3BOMSET NOBbILIATH NPOAYKTUBHOCTb U
OTAauy XMBOTHOBOLYECKOW OTPacny CeMbCKOro X03snCTBa. B KOHEYHOM cyeTe cos crnocobeTByeT nonyye-
HWI0 MSACOMOMNOYHON NPOAYKLMM BbICOKOrO KayecTtsa [1].

[Mpu BO3aenbIBaHUM CENbCKOXO3ANCTBEHHBIX KYNbTYP, B TOM YKCIIE W COW, NEPCMEKTUBHO NPUMEHe-
HWe PerynsTopoB pocTa pacTeHui [7].

Bce perynstopbl pocTa MOXHO rrobarnbHO pa3aenuTb Ha ABe rpynmbl: HaTyparnbHble (MPUPOaHbIE)
W CUHTETMYeCKKe. MepBble — 310 Bornbluas rpynna UMTOropMOHOB, KOTOPbIE MOTYT 3HAYNUTENBHO YCKOPUTD
nmbo 3ameguTb pocT. BTopble — MCKYCCTBEHHO CO3AaHHble npenapatbl. CUMHTETUYECKWE PErynaTopbl
pocTa — 310 cBO0OPa3HbIE KOMMIEKCHI (PUTOFOPMOHOB, MOME3HBIX U 3aLMUTHBIX KOMMOHEeHTOB [10]. duto-
FOPMOHbI Y4acTBYIOT BO B3aMMOLENCTBIUN KIETOK, TKaHew 1 opraHoB. OHM HeobXxoauMbl ANs perynmpoBaHus
NPOLeCcCoB OHTOreHe3a pacTeHuit. [OPMOHbI CUHTE3NPYIOTCS B OTAESbHbIX OpraHax, HO pacnpoCTPaHAKTCS
Mo BCEMY pacTeHuto, perynnpys obMeH BeLlecTs, NPOSBASOT (hU3MONOr1ieckoe AenNCTBIe Ha 0OOMeH Iunu-
[0B, HYKNEeWHoBbIX kucnoT [12].
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Cpepaun Hanbonee akTUBHbLIX COEAMHEHUIA PACTUTENBHOMO MPOUCXOXAEHWS, 0bnaaatoLLmx ropmMo-
HalbHbIM LENCTBUAM, BbILENSAOT ayKCUHbI, LUTOKUHWHBI, 3TUNEH 1 apyrve [11].

AYKCUHbI — 3TO COeaMHEeHNs nHaonunykcycHo kucnotel (MYK), 0Bpa3sytoTcs B 30HaxX € BbICOKO Me-
pUCTEMATUYECKON aKTUBHOCTbIO. [JeNCTBME ayKCMHOB OCHOBAHO Ha M3MEHEHUM MPOHMLIaeMOCT MeMbpaH
[8]. AyKCWHbI aKTUBM3MPYHOT NPOLIECC AENEHUS KNETOK, YCKOPAKT NPOLECC UX PACTSKEHNS, BNUSIOT Ha reo-
1 OTOTPONKU3M PacTEHUI, PETYNMPYIOT POPMUPOBAHME MPOBOAALLMX MyYKOB. 3a CYET CTUMYIMPOBAHUS
ayKCUHOM CeKpeLyu NPOTOHOB B KMETOYHYK CTEHKY NPOUCXOAMUT akTUBaLMS PacTsHKEHUS KNeTok [6).

AyKCUHbI CNOCOBHLI aKTUBMPOBaThL 0Bpa3oBaHWe KOPHEW, 3a4epXuBaTh OnagaHue 3aBsisen U nn-
CTbEB, YBENMYMBATL NOCTYNNEHNE NUTATENbHbIX BELLECTB B pPaCTEHWe, YCMNnBaTb B3aMMOAENCTBIE MeXay
pasHbIMW OpraHamm pacteHui [3].

Lenb uccnedosaHull — NOBLILLEHNE YPOXKANHOCTI COM U rOpOXa MyTEM NMPUMEHEHUsI perynsTopa
pocCTa retepoaykcuHa B ycnoBusix PssaHckon obnacty.

3adayu uccnedoeaHull — U3yunTb LeACTBIE PEryNsSTOpa POCTa reTepoaykcuHa Ha NOCEBHbIE Ka-
4ecTBa M CEMEHHYH NPOAYKTUBHOCTb COM; YCTAHOBMTL ONTUMAnbHY0 KOHLLEHTPpaLW0 npenapara v CPpoK ero
NPUMeHeHns; ONpeaenuTb BNUSIHUE reTepoayKCHa Ha ypoXaHOCTb ropoxa.

Mamepuan u memodsbi uccnedosaHull. /3y4yeHne OeNCTBUS aHarnora ecTeCTBEHHOro UTorop-
MOHa ayKcuHa — B-MHAO0NMNM-3-YKCYCHOM KCMOTbI — Ha NOCEBaX CoM M ropoxa nposoaunocs B 2021-2022 rr.
B MOMEBbIX YCMNOBMSX OMbITHOM arpOTEXHONOTMYECKON CTaHLMK PSi3aHCKOrO rocyaapCTBEHHOMO arpoOTEXHO-
noruyeckoro yHueepcuteTa umenu M. A. KocTblueBsa.

Cxema onbiTa BKIOYana BapuaHTbl: 1 — Boga (KOHTpOIb), 2 — retepoaykcuH, 25 mr/n, 3 — retepo-
aykcuH, 50 mr/n.

OnpbICk1BaHWe NOCEBOB NOBOAWIIOCH B pasHble (hasbl BereTaumuu: B hasy 2-x HaCTOSILLMX NUCTLEB,
ByToHu3auum 1 obpasosanus 60608. ObpaboTka NOCEBOB B OMbITax NPOBOAMNIACH U3 pacyeTa 350 N pac-
TBOpPa Ha 1 ra. Mnowaab onbITHOM AensHku — 14 m2, yyeTHon — 10 M2, TTOBTOPHOCTL OnbITa 4-KpaTHas.
PacnonoxeHue AensHOK B OAUH SpYC (CMCTEMATUYECKOE).

Copt con Makcyc, paHHecnenbin. imeeT TeMHOe onyLleHne, MOLHbIN cTebenb. Tun passutus —
NHOETEPMUHAHTHBIN. PopMa pocTa — npsamocTosyas. OnyLeHne rnaBHOro CTebNs: pbhkeBaTO-KOPUUHEBOE.
BbicoTa pacTeHus — cpeaHss. IHTEHCMBHOCTb 3eNMEeHON OKpaCcKy NUCTLEB — CPeAHss. Pasmep ceMsH — cpeg-
HWi. Okpacka CEMEHHON KOXYpbl — xenTas. Pybunk CBETNbIN, B LIBET CEMEHM.

CeMeHa nepef noceBoM 0HOBPEMEHHO 06pabaTbiBany MHOKYISHTOM W MPOTPaBUBUTENEM.

VHokynsHT XaikoyTcynep cos — npenapat knybeHbkoBoi 6aktepun poga Bradyrhizobium japoni-
cum Ha BOAHOM 0CHoBe. bakTepus Bbi3biBaeT 06pa3oBaHme kiy6eHbLKOB Ha KOPHEBOW CUCTEME COM, KOTOPbIE
(DUKCUPYHOT aTMOCHEPHBIV a30T 1 NEPEBOAST €ro B YCBOSEMYHO NS KYIbTYPbl aMMOHWIAHY0 (OpMY.

Takxe, B TEXHOMOMM Ucnonb3oBany npenapat danut npo, 200 r/n — yHrMUMAHBIA NPOTPaBUTENb
NPOTUB (hy3apmno3a BCXOLOB, (Py3apMO3HOI KOPHEBOW THUIN, AaCKOXMTO3a, NIIECHEBEHUS CEMSIH.

Cnocob nocesa LWMPOKOPSAHbIA € Mexaypsiabem 45 cm. Hopma BbiceBa 650 ThbIC. BCXOXWX CEMSH
Ha 1 ra. [Moces nposoguny Bo Il ekage mas.

[MpeaLwecTBEHHUKOM comn sBnancs kaptodens. OceHbto nocne yoopku npeaLlecTBeHHUKa NpoBo-
[vnu BenaLuky 060pOTHbLIM MTyroM Ha rmybuHy 22-24 cm. BecHoi npoBoaunu paHHeBeceHHee HopoHoBaHWe
1 NPEANOCEBHYI0 KynbTuBALMIO. 104 KynbTUBALMIO BHOCUINCH MUHEPanbHble yaobpeHus B o3e NeoP2sKos
Ha 1 ra. [locrne nocesa NpoBOAMMOCH NpUKaTbIBaHWE NoYBbl. YOopka ypoxas Hanpsamyio, B | aekage ceH-
TA0pS.

HabniogeHus, yyeTbl 1 aHanu3bl OCYLLECTBASNNCH MO OBLENPUHATLIM METOAMKaM. AHanmu3bl Mo
onpeneneHunio arpoXMMUYeCcKmx nokasartesnein TEMHO-CEpPOi NIECHON TSHXKEOCYTIIMHUCTON NOYBbI NPOBOAMIIA
Ha «CTaHuM arpoxmmmyeckoin cnyxobl «PsizaHckas .

Pe3ynbmambi uccnedoeaHull. AHann3vpys OaHHble NOMEBOrO OMbiTa N0 NPUMEHEHMIO peryns-
TOpa pocTa, ObINo YCTaHOBMEHO, YTO COSt OT3bIBAETCS HA OMPbLICKMBAHWE rETEPOAYKCUHOM.

dopmMupoBaHne penpoayKTUBHbLIX OPraHOB Y COM 3aBUCUT OT MOTOAHBIX YCNOBMIM, HOPMbI Npenapata
1 nepnoga 0bpaboTkm NOCeBoB.

Ha nonesyto BCXOXeCTb pacTeHuil BONbLIOE BMSHWE OKa3blBAOT METEOPONOrNYECKUE YCIOBUS,
CKnaablBaloLMeCs B Nepuog nocesa 40 NOMHbIX BCxohoB. CrnedyeT OTMETUTb, YTO reTEPOaYKCUH Chirpas
MONOXMTENbHYI0 POSb B COXPAHHOCTW pacTeHNi K nepuody yoopkm (tabs. 1).
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Tabnuua 1
[NoneBas BCXOXECTb 1 ryCTOTa CTOSHWS PAaCTEHWUIA COM NPU MCMONb30BAHWM reTepoaykcuHa

B3owwno cemsH Coxparuriocs K yoopke Obuwas
®a3a 06paboTku KoHueHTpauus npenapata 0T YMcna B3oWeaLWNX 0
T IvE % LT Iv2 % BbIKMBAEMOCTb, %
Bopa (koHTponb) 50,5 84,1 44,2 87,5 73,6
®a3za 2-x nucTbes l'eTepoaykcuH, 25 Mr/n 51,0 85,0 445 87,2 74,2
l'eTepoaykcuH, 50 mr/n 50,0 83,3 42,5 85,0 70,8
Bopa (koHTponb) 51,0 85,0 40,5 794 67,5
byToHM3auMs l'eTepoaykcuH, 25 Mr/n 50,0 83,3 455 91,1 75,8
l'eTepoaykcuH, 50 mr/n 50,0 85,0 452 90,4 73,3
Boga (koHTponb) 36,5 60,8 29,5 80,8 49,1
Obpasosanue 60608 | eTepoaykcuH, 25 Mr/n 375 62,5 32,0 85,3 53,3
l'eTepoaykcuH, 50 mr/n 37,0 61,7 32,0 86,5 53,3

Bonee BbipaxeHHOe JenCTBUE reTepoayKCH OKasarn Ha KoNM4eCTBO BbIXMBLUMX K YOOpKe pacTeHuit
COM Npu OnpbICKMBaHWM B (pady OyToHu3aumm. CoxpaHHOCTb Bbipocna Ha 06paboTaHHbIX BapuaHTax
Ha 4,7-5,0% no cpaBHEHWMIO C KOHTPOMEM.

ObLas BbhKMBAEMOCTb pacTeHuit con k ybopke coctasuna 49,1-75,8%. BbhxmBaeMoCTb COM BO3-
pacTaeT npv bonee nosgHeit 0bpaboTke (B pasy obpasosaHus 60608) Ha 4,2%.

[enctBue npenapata NpoSBNSETCA NPeXae BCEro B YCKOPEHWUM POCTOBbIX MPOLIECCOB, YCUIMEHUN
oOMeHa BELLEeCTB U HAaKONMEHNUN 3€NEHON MacChl PACTEHMN.

[pu aHanm3e gMHaMuKN (hOPMMPOBAHWS FEHEPATHBHBIX OPraHOB OTMEYAETCS NONOXUTENbHAS POSb
CTUMYNIATOPA POCTa reTepoaykcuHa 3a CYeT TOro, YTO OH 06NafaeT BblpaXXeHHbIMU aTTparvpyoLLMmMm CBOM-
ctBamun. Yepes 15 gHelt nocne onpbickuBaHus (hasa Havana obpasoBaHns 60608) Ha 06paboTaHHbIX B
a3y ABYX NICTbEB pacTeHnsx gopmupyetcs B cpeaHem 9,1-12,4 60608, 4yTo Ha 37,9-87,9% GonbLue, Yem
B KOHTpOne, B hasy Hanmea 60608 — 26,0-36,1 606a (Ha 42,9-98,4% Bonblue, Yem B KOHTpone). MpumeHe-
HWe reTepoaykcuHa boree BbICOKOW KOHLEHTpaLmm (50 Mr/n) npusoauT K opMUpoBaHmMio BosbLIero Konu-
yectBa 60608 (Tabn. 2).

Tabnuua 2
dopmmpoBaHne 6060B y pacTeHMIn CoM NPy UCMOMNb30BaHMM reTepoayKCKHa, LT./pacTeHmne

®a3za 0bpaboTkm

KoHueHTpauwusa npenapata

Havano o6pasoBaHus 60608

Hanus 60608

NonHas cnenoctb

Boga (koHTponb) 6,6 18,2 18,3

®asa 2-x nucTbeB | [eTepoaykcuH, 25 mr/n 9,1 26,0 28,3
l'eTepoaykcuH, 50 mr/n 12,4 36,1 25,3

Bopa (koHTponb) 6,7 20,2 19,3

ByToHu3aLus l'eTepoaykcuH 25, Mr/n 6,9 29,8 29,0
l'eTepoaykcud 50, mr/n 10,2 274 28,8

OpHako, KONMYecTBO BbIMOMHEHHbIX 6060B, CoOXpaHMBLUMXCS K YOOpKE, HE COBMaaaeT C Konude-
CTBOM 3aBsi3aBLUMXCS. Y COM MMeeTcs Bruonornyeckas 3akOHOMEPHOCTb: OHa 06pa3yeT BonbLuoe Konuye-
CTBO LIBETKOB 1 cnocobHa 3aBs3biBaTh B0MbLUIOE KONMYecTBO 6060B Ha pacTeHnH, 04HaKO K yBopke coxpa-
HAETCA NULLb ONPEAENEHHOe YMCNO BbIMOMHEHHbIX 6060B. Perynsatop pocta B JaHHOM Cry4yae Takke okasan
NONOXWUTENbHOE BNUSIHWE HA COXPaHHOCTb 6060B K ybopke. Ha MOMEHT y6opkM HambonbLLee KONN4ecTBo
60608, N0 CPABHEHMIO C KOHTPONEM, COXPAHUIIOCh HA PACTEHWSX BapuaHTa, rae OnpbICKMBAHME NMPOBOAW-
noco B (ha3y ByToHusauun. Takum obpa3om, no3aHss 0bpaboTka reTepoaykeHoM crnocobeTeyeT bornee uH-
TEHCMBHOMY OTTOKY MUTaTENbHbIX BELLECTB U3 BEreTaTMBHbIX OPraHoB K hopmupytoLmmes 6obam.

B ycrnosusix PsisaHckoi 06nacTvt npu onTuManbHoOM Tenno- 1 BnaroobecneyeHHOCTH U UCNonb3oBa-
HWUW perynsTopa pocTa cost MOXeT hopmupoBaTh 6onee 30 BbINOMHEHHbIX 6060B Ha KaXOOM pacTeHMM.

Ocobo 3ameTHOe BNMsiHWE OKa3ana obpaboTka reTepoaykCMHOM pacTeHuit B asy GyToHu3aLmm.
HecmoTps Ha TO, YTO KONMYECTBO ceMsiH B 606e — nokasatenb CTabunbHbIN U NOABEPKEH KonebaHuaMm B
HEe3HauUMTENbHOM CTENEHN, BbINO OTMEYEHO, 4TO 0O6paboTka reTepoaykcHoM B hasy ByToHM3aLmMM cnocob-
CTBOBasia yBENMYEHMIO AaHHOMO Nokasatens Ha 2,7-11,6% (tabn. 3).
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Tabnuua 3
DopMMpOBaHME ypoXxas cou Npu MCMONb30BaHWM reTepoaykcmHa

®asa KoHLEHTDaLIMS KonnyectBo | Konuuectso | Bekicota BbicoTa BbIXOZ CEMSH Macca
HeHTpay cemsH B 606e, | noberos, | pacTeHuit, 3aKnagKm A 1000
obpaboTku npenapara C pacTeHus,
wT./606 LT./pacTeHune CM HIKkHero 606a, cm CEMSH, T
Bopa (koHTponb) 2,12 1,4 83,0 9,5 5,95 138,4
daza rerepoaykcit, 2,13 17 89,7 10,7 6,02 1454
9 25 mr/n
K CTeeB o repoaykcuH
poayKkcuH, 2,18 17 85,6 12,1 6,63 1456
50 mr/n
Bopa (koHTponb) 2,24 1,8 81,7 10,1 5,95 151,0
[ erepoaykcit, 2,30 19 84,0 10,9 6,70 154,0
ByTonusaums | 25 mr/n
rerepoaykcit, 2,50 25 82,6 13,1 6,72 156,5
50 mr/n
Boga (KOHTponb) 2,00 15 428 10,5 6,18 1511
Obpasosatie | HCTEPORYKOUH, 2,08 17 47,0 10,4 6,28 153,8
25 mr/n
6obos 'eTepoaykcuH
poayKeiH, 2,17 18 441 11,4 6,54 155,6
50 mr/n

B cTpykType ypoxasi pacTeHW A COM BaxHYH0 POnb UrpaeT Konmyecto BokoBbIX Noberos Ha pacte-
HWW, T.K. IMEHHO Ha HWUX UOET OCHOBHOE (hopmMupoBaHue 60608 B AanbHenweM. Hanbornbluee KonniecTso
noberos (2,5 wWT./pacteHne) copmmnpoBaHo npu 0bpaboTke retepoaykCMHOM C KOHUeHTpaumen 50 r/n B
a3y 6yToHu3auun. Bmecte ¢ TeM, OTMEYEHO NONOXUTENBHOE BNUSIHWE perynsatopa pocta Ha hopMmpoBa-
Hue BOKOBbIX NOGErOB Ha pacTEHMSX COM BO BCEX BapuaHTax OnbiTa. B KOHTPONBLHOM BapuaHTe KOMNYeCTBo
noberos coctasusno 1,4-1,8 wr./pactexune, B OnbITHbIX — 1,7-2,5 WT./pacteHue.

[Mpu MCNoNb3yeMbIX KOHLEHTpaLMsX perynaropa pocta ocrnabnsercs anvkansHoe AOMUHUPOBaHME
W aKTUBM3MPYETCS POCT BOKOBLIX NOBEroB. 3a CYET NOBBILIEHNS PACTSKUMOCTY KNETOK MPOUCXOANT YCUMEH-
HO€e MOrMOLLEeHNe UMM BMaru, 1 pacTeHnst He NpekpaLlaoT pocT A0 yOopku. [103TOMy pacTeHust OnbITHbIX
BapWaHTOB ObIni BhiLLe KOHTPOMbHLIX Ha 0,9-6,7 cm.

lNpuMeHeHne retepoayKkcyHa NPMBENO K YBENNYEHWIO BbIXOAA CEMSIH C PaCTEHNS BO BCEX OMbITHBIX
BapuaHTax. Hanbornee BbICOKWiA BbIXOZ CEMSIH C OAHOTO PaCTeHWs Nony4yeH npu 06paboTke reTepoayKCMHOM
B chasy 6yToHu3aumm — 6,70-6,72 r, uto Ha 12,6-12,9% BbiLe, Yem B KOHTPOTE.

Haunbonblee BnusHne Ha maccy 1000 cemsiH okasana obpaboTtka perynsatopom pocTa C KOHLEeH-
Tpaumen 50 mr/n B cpasy 6yToHusaumm (156,5 r) n asy obpasosaHus 60608 (155,6 r).

AHanus ypoxanHocTh com nokasan, 4to 3¢hPeKTUBHOCTb UCMOSb3YEMOro (OUTOropMOHa B BorbLei
CTENEeHN 3aBNUCUT OT BHELLUHWUX (akTopoB (Tabn. 4, 5).

Tabnuua 4
ypO)KaI7IHOCTb COW NMpKn UCNOJIb30BaHNK reTepoaykCuHa
KoHueHTpauus YpoxaiHocTs, L/ra [MpubaBka K KOHTPOSHO
aza obpatork npinagaTLzla 20211, 202r. | Cpearan Wra %
Bopa (koHTponb) 17,7 26,9 22,3 - -
®asa 2-x nucTbeB | [eTepoaykcuH, 25 mr/n 19,8 26,8 23,3 1,0 45
l'eTepoaykcuH, 50 mr/n 20,3 27,2 23,8 1,5 6,5
Bopa (koHTponb) 18,4 274 229 - -
ByToHu3aLus ['eTepoaykcuH, 25 mr/n 204 29,6 25,0 21 9,2
l'eTepoaykcuH, 50 mr/n 21,6 28,9 25,3 2,4 10,3
OBpasosanme Bopa (koHTposb) 18,2 25,3 21,8 - -
60608 l'eTepoaykcuH 25, Mr/n 19,4 27,8 23,6 1,8 8,3
l'eTepoaykcuH 50, mr/n 19,5 28,1 23,8 2,0 9,2
FapakT. 0,53 0,69
HCPos, L/ra 2,01 2,07

lMpubaska ypoxas cou B OnbITHbIX BapuaHTax coctasuna ot 4,5 1o 10,3%. Hanbonbluas npubaska
ypoxaiHocTu con — 10,3% — nonyyeHa npn 0bpaboTke NOCEBOB reTepoayKCMHOM C KOHLEHTpauuen 50 mr/n
B (hase OyToHM3aLMM.
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YpoxanHocTb ropoxa npu 0bpaboTka noceBoB B (ha3y OyToHU3aLun NpeacTasneHa B Tabnuue 5.
Tabnuua 5
YpoxanHOCTb ropoxa npu 1Cnonb30BaHuUK reTepoaykcuHa

YpoxanHocTb, L/ra lMpubaBka K KOHTpOILO
K
ORlerTPaLuA npenapara 2021 . 2022, CpeaHss Wra %
Boga (koHTponb) 18,8 20,3 19,6 -

l'eTepoaykcuH, 25 Mr/n 19,6 21,4 20,5 0,9 4,6
l'eTepoaykcuH, 50 mr/n 20,3 22,2 21,3 1,7 8,4

Fdpakr. 0,62 0,58

HCPos, L/ra 2,99 2,64

ObpaboTka NOCEBOB ropoxa retepoaykcuHoM B (pady OyTOHM3aLMM NpuBena K YBENMYEHUO ypo-
XalHocTu ropoxa Ha 4,6-8,4%.

Hawnbonee BbICOKWiA MOKa3aTesnb peHTabenbHOCTW NPoKU3BOACTBa Con — 84,5% (4TO NpeBbILLAET KOH-
TPOnbHbIA BapuaHT Ha 9,2%) — nonyyeH Ha nocesax, 06paboTaHHbIX reTepoaykCHOM C KOHLIEHTpaLme
50 mr/n B ¢hasy byToHM3aumn. PeHTabensHOCTb NPOM3BOACTBA ropoxa npu 0bpaboTke reTepoaykCHOM C
koHUeHTpauweit 50 mr/n coctaeuna 67,4%, 4To BblLLe, YeM B KOHTPOSIbHOM BapuaHTe, Ha 7,6%.

3aknroqeHue. MpyMeHeHre Ha NoCeBax COM M ropoxa pPerynstopa pocta retepoaykcuHa SBnseTcs
3(hheKTMBHBIM CNOCOBOM MOBbLILIEHNSI YPOXANHOCTY KyNbTyp. M3yyeHHble BapuaHTbl 06paboTkm cnocob-
CTBOBAIIM NOBbILIEHNO YpoxanHocTh com oT 4,5 1o 10,3% 1 ropoxa — Ha 4,6-8,4% no cpaBHEHMIO C KOHTPO-
nem. MpeanoyTnTensHo npoBeaeHue 06paboTki NOCEBOB B pasy 6YTOHW3ALMM pacTBOPOM reTepoaykcuHa
C KOHUeHTpauue 50 Mr/n1, 4To NO3BONT YBEINYUTL YPOXKANHOCTb COM Ha 2,4 L/ra, ropoxa — Ha 1,7 w/ra.
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CENbCKOE XO3AMNCTBO
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BITMAHUE I'IPOTPABVITE]'IEVI CEMSH HA YPOXXAWHOCTb APOBOW NWEHWLbI
B CTENHOW 30HE OPEHBYPICKOIO NPEAYPAIbA

Aiicny AckapoBHa KyteeBa™, MeHHaauit ®énoposuy Apues?

1Ounnan OIBY «Poccuiickuin cenbckoxo3sincTBEHHbIN LeHTP» no Opexbyprckoin obnactu, Openbypr, Poccus
20peHbyprekuin rocyaapCTBEHHbIN arpapHblii yHuBepcuteT, OpeHbypr, Poccus

1ais.kuteeva@gmail.com™, http://orcid.org/0000-0003-0881-2989

2gf_yarcev@mail.ru, http://orcid.org/0000-0003-4441-7345

Llenb uccrnedosaHutli — nosbiweHUE ypoxatiHocmu 3epHa Spoeoll nwieHuUbl. B nocesax sposoli nuwieHuUb! 8
mpaduyuoHHbIX 30Hax eé 8o3debieaHusi MHOXecmeo boresHel exe200H0 CHUXarm ypoxal. HayyHblIl nouck ny-
mel 3awumbi om bosesHel umMeem 6bICOKYI0 akmyanbHOCmb Onisi 0becneyeHust npodo8osIbCMBEHHOU HE3a8UCUMO-
cmu Poccuu u peanusayuu eé 3KkcnopmHo20 nomeHyuana. 3adaya uccrnedogaHull — oueHUmb npubagky ypoxatHo-
cmu 3epHa pa3HobUOI02UYeCKUX COPMO8 AP08oll NWeEHUUbI U 8bisgumb Haubonee aghghekmusHble npenapamsi Ons
npednocegHoli 0bpabomku cemsiH. Mccnedosarus nposodunu e 2015-2018 22. Ha yyebHo-onbimHoM none OpeHbype-
ck020 "AY, Ha YepHO3EMaX KOXKHbIX CPEOHEMOWHBIX MSKENOCY2IUHUCMbIX. B cxemy onbima 6biiu 8Kto4YeHbI copma:
Operbypackas 10 (meépdas), KO20-BocmoyHas 2 (msiekas), J1 503 (msiekas) u npompasumenu cemsH: CueHuk Kombu
(1,5 1/m), TMTO+ (2,5.1/m), TypuoH (0,35 n/m), Pakcun Ynsmpa (0,25 n/m) u @umocnopuH M (1,0.1/m). AepomexHuka
coomgemcmeosana 30HarnbHol. Mamemamuyeckas 06pabomka sKkcnepuMeHmarnbHbIX U CmamucmuyecKux 0aHHbIX
nposodunacs cmaHdapmHbIMU Memodamu KoppenayuoHHo20 aHanu3sa 8 Microsoft Office Excel. Camasi ebicokas ypo-
XalHocmb 3epHa ommeyeHa 8 nocesax nuweHuubi F0z2o-Bocmoyras 2 (1,03 m/za), npesbicugwias ypoxaliHOCMb Cop-
mog [1-503 (0,91 m/2a) u OpeHbypackas 10 (0,80 m/ea) Ha 0,12 u 0,23 m/za (Ha 13,2 u 28,7%). Copm nweHuyb! KO2o-
BocmouHast 2 okasarcs caMbiv 0m3big4uebIM Ha npumeHeHue npompasumenel cemsH. CpedHss npubaska ypoxal-
Hocmu cocmasuna 0,15 m/ea unu 17,4%, ymo Ha 0,04 u 0,05 m/za (Ha 3,3 u 4,8 n.n.) bonbuie, 4em npu NPUMEHEHUU
mex Xe npenapamos Ha copmax OpeHbypeckas 10 u JI-503. Cpedu anpobuposaHHbix npompagumenel ceMsH
Haubosnee aghhekmueHbIMU NO BAUSHUK Ha ypoxalHocmb 3epHa meépdoll nweHuUb! okasanuce TMT+ (2,5 1/m) u
TypuoH (0,35 11/m), 8 nocesax msizkoli nweHuubI (8 cpedHem no 08ym copmam) Haubosbwyto npubasky ypoxatHocmu
obecneyunu TypuoH (0,35 n/m) u Pakcun Ynempa (0,25 n/m).

KnioueBble cnoBa: NPOTpaBUTENN CEMSAH, ApOBad nileHnua, ypO)KaI7IHOCTb.
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The purpose of the research is to increase the yield of spring wheat grain. In spring wheat crops in traditional areas of
its cultivation, many diseases annually reduce the yield. The scientific search for ways to protect against diseases is
of high relevance for ensuring Russia's food independence and realizing its export potential. The objective of the
research is to evaluate the increase in grain yield of various varieties of spring wheat and to identify the most effective
preparations for pre-sowing seed treatment. The studies were conducted in 2015-2018 on the educational and exper-
imental field of the Orenburg State Agrarian University, on the chernozems of southern medium-sized heavy loamy
soils. The scheme of the experiment included following varieties: Orenburg 10 (hard), South-Eastern 2 (soft),
L-503 (soft) and seed protectants: Scenic Combi (1.5 I/t), TMTD+ (2.5 I/t), Turion (0.35 I/t), Raxil Ultra (0.25 I/t) and
Phytosporin M (1.0 I/t). The agricultural equipment corresponded to the zonal one. Mathematical processing of exper-
imental and statistical data was carried out by standard methods of correlation analysis in Microsoft Office Excel. The
highest grain yield was noted in wheat crops of South-Eastern 2 (1.03 t/ha), exceeding the yield of varieties L-503
(0.91 t/ha) and Orenburg 10 (0.80 t/ha) by 0.12 and 0.23 t/ha (by 13.2 and 28.7%). The wheat variety South-East 2
turned out to be the most responsive to the use of seed protectants. The average increase in yield was 0.15 t/ha or
17.4%, which is 0.04 and 0.05 t/ha (3.3 and 4.8 percentage points) more than when using the same drugs on varieties
Orenburg 10 and L-503. Among the tested seed protectants, TMTD+ (2.5 I/t) and Turion (0.35 I/t) were the most effec-
tive in influencing the yield of durum wheat grains, in soft wheat crops (on average for two varieties), Turion (0.35 I/t)
and Raxil Ultra (0.25 I/t).

Keywords: seed protectants, spring wheat, yield.

For citation: Kuteeva, A. A. & Yartsev, G. F. (2023). The effect of seed protectants on the yield of spring wheat in the
steppe zone of the Orenburg Cis-Urals region. Izvestiia Samarskoi gosudarstvennoi selskokhoziaistvennoi akademii
(Bulletin Samara State Agricultural Academy), 1, 16-24 (in Russ.). doi: 10.55170/19973225_2023_8_1_16

B TpaguuMOHHbIX per1oHax BO3AENbIBaHUS SpOBON MLIEHWLbI N0 BCeMy MUpy HabntoaaeTcs 6onb-
LIOE KONMYEeCTBO BPEOOHOCHBIX B0Ne3HEN pacTeHWi, CyLLECTBEHHO CHUKAKOLLMX BanoBOW ypoxai 1 qop-
MVPYIOLLMX BrOMHE pearnbHble PUCKM NPOAOBONLCTBEHHOW BesonacHocTi Hacenewus [1, 2]. K npumepy,
TONbKO B Poccuu 3a nepsoe aecatuneTune XXI seka cpegHnin Hegobop ypoxas 3epHa ot bonesHemn coctaBus
18,3 MIH T B rof, a B pa3pese OTAenNbHbIX NeT Bapbiposan ot 8,5 40 25,0 MiH T [3].

OpfHnM 13 rnaBHbIX NyTern obecrneyeHns NPOU3BOACTBA NPOAOBONLCTBEHHOTO 3epHa B 0OBEMAX,
[0CTaTO4HbIX ANS NPOAOBONbCTBEHHOM HE3ABUCUMOCTI U peanuaaLyi AKCMopTHOMo noteHumana PO, aens-
eTcs 9 eKTUBHOE NCMONb30BaHNe BUOKITMMATUYECKUX PECYPCOB TEPPUTOPUM U FEHETUYECKOTO MOTEHLM-
ana BosgerbiBaeMblx cOpTOB [4-8]. B COOTBETCTBUM C 3TUM UCKMKOYEHME NOTEPb NOTEHLMASTBHOMO YpoXxast
3€PHOBbIX KYNbTYP, CBA3AHHbLIX C 60ME3HSMI PACTEHWIA, UMEET BbICOKYH akTyanbHOCTb [9].

Lenb uccnedosaHull — NoBbILLEHNE YPOXKANHOCTY 3ePHA SPOBOIA NLLEHULLbI.

3adaya uccnedogaHull — OLEHUTL NPUBaBKY YPOXXAMHOCTM 3epHa Pa3HOBMONOrMYECKMX COPTOB
SIPOBON MLUEHNLIbI U BbISBUTL Hanbonee adhdhekTUBHLIE NpenapaThl Ans npeanoceBHoO 06paboTku cemsH B
YCroBUsIX cTenHon 30HbI OpeHbyprekoro Mpeaypanbs.

Mamepuan u memods! uccnedosaHull. Viccneposanus nposogunm B 2015-2018 rr. Ha y4ebHo-
onbITHOM none OpeHByprckoro FAY Ha YepHO3EMaX HXKHbIX CPeAHEMOLLHbIX TSHKENOCYrMMHUCTBIX. B naxot-
HOM Crnoe noyBbl YepHO3EMbI codepxat ao 4,4% rymyca, 4,5 mr/100 r noysbl — noABWKHOTO hochopa
1 27 mr/100 r nouBbl — 06MeHHOro kanust. Peakuusi nouBeHHOro pacTeopa bnmska k HentpansHon (7,8) [10].

B cxemy onbiTa BkNtoYeHbI copTa sapoBoit nwenuubl: OpeHbyprekas 10 (teepaas), KOoro-BoctouHas
2 (msrkas), 11503 (msrkast) u npotpasutenu cemsaH: Cuennk Kombu (1,5 n/t), TMTA Mitoc (2,5 n/T), TyproH
(0,35 n/1), Pakeun Ynbtpa (0,25 n/t) n dutocnopud M (1,0 n/t) [11].

ArpoTexHuka CooTBETCTBOBAsa 30HanbHOM. [oneBble OnbITbl CONPOBOXAANMUCH PEHONOTNYECKUMM
HabnogeHUsIMK, onpeaeneHem noHOTLI BCXOZOB W NOTHOCTY NPOAYKTUBHOMO cTebnectos, putometpu-
YeCKWX NapameTpoB, CTENeHN NOPaXeHNs PACTEHUI KOPHEBLIMM THANIIMM, YPOXANHOCTM U KavecTBa 3epHa
B COOTBETCTBUM C OBLLENPUHSATLIMU METOAMKAMM.

B kayecTBe Ha3eMHOW METeopOsIornyeckorn MHGhopMaLn UCNomnbL30Bav aHHbIe MeTeoporornye-
Ckux cTaHumn Pocrugpometa [12]. Matematnyeckas 06paboTka SKCNepUMEHTAmNbHbLIX U CTaTUCTUYECKNX
[aHHbIX NPOBOAMACk CTaHAAPTHLIMU MeTogamu KoppensumoHHoro aHanuaa [13] B Microsoft Office Excel.

Pe3ynsmambi uccnedosaHull. B pesynbtate npoeeaéHHbix B 2015 -2018 rr. nccnegosaHuil
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YCTaHOBMEHO, YTO YPOXKANHOCTb SPOBOMN MLUEHWLbI 3HAYUTENBHO M3MEHSNACh MOA BO3AENCTBMEM NPOTPa-
BMTEMNEN CEMSH W CYLLLECTBEHHO 3aBuCeNa OT NOTOAHbBIX YCIIOBUA. XapaKTep 1 HanpaBneHne 3MeHYMBOCTH
YPOXaNHOCTYN ONPEAEnAnnCh ELLE 1 COPTOBLIMIA OCOBEHHOCTSMYU KynbTypbl (Tabn. 1).

Tabnmua 1
YpOxanHOCTb 3epHa pasfinyHbIX COPTOB SPOBOW MLIEHNLbI N0 BapuaHTam onbita, 2015-2018 rr.
®akTop B. ®dakTop A.
[MpoTpaBuTenb CEMSH, YpoxanHoCTb 3epHa, T/ra
HOpMa pacxofa npenapara 20157, | 2016r. | 2017r. | 2018r. | CpepHss
OpeHbyprckas 10
KonTtponb - 6/0 0,79 0,39 0,75 0,91 0,71
CueHuk Kombu, 1,5 nit 0,91 0,42 0,81 1,07 0,80
TMTO+, 2,5 nit 0,91 0,51 0,95 1,13 0,88
TypwoH, 0,35 nit 0,82 0,43 0,83 1,25 0,83
Pakeun Ynbtpa, 0,25 nit 0,84 0,42 0,82 1,23 0,83
Outocnopud M, 1 n/t 0,77 0,42 0,76 1,02 0,74
CpedHsisi no copmy 0,84 0,43 0,82 1,10 0,80
tOro-BoctouHas 2
KoHTporb - 6/0 0,85 0,80 0,82 1,18 0,91
CueHuk Kombu, 1,5 nit 1,07 0,87 1,05 1,27 1,07
TMTO+, 2,5 nit 1,13 0,82 1,13 1,20 1,07
TypwoH, 0,35 nit 1,14 0,88 1,25 1,15 1,11
Pakcun Ynbtpa, 0,25 nit 1,27 0,81 1,29 1,21 1,15
®utocnopud M, 1 nit 0,92 0,68 0,86 1,18 0,91
CpedHss no copmy 1,06 0,81 1,07 1,20 1,03
N-503
KoHTponb - 6/0 0,63 0,79 0,87 1,17 0,87
CueHuk Kombu, 1,5 nit 0,76 0,84 0,97 1,21 0,95
TMTO+, 2,5 nit 0,72 0,80 0,87 1,26 0,91
TypwoH, 0,35 nit 0,73 0,88 0,99 1,36 0,99
Pakeun Ynbtpa, 0,25 n/t 0,74 0,81 0,89 1,20 0,91
®utocnopud M, 1 n/t 0,63 0,68 0,86 1,14 0,83
CpedHsisi no copmy 0,70 0,80 0,91 1,22 0,91
CpedHsisi no onbimy 0,86 0,68 0,93 1,17 0,91
HCPos, m/ea, 0nsi hakmopa A 0,07 0,02 0,07 0,06
0ns pakmopa B 0,05 0,01 0,05 0,04
u g3aumodelicmgus AB
0151 YaCMmHbIX CPEAHUX 0,12 0,03 0,13 0,10

Mpumeyarme: 6/0 — 6e3 06paboTkK CeMSIH.

HawuBbiclwas ypoxanHocTs — 1,36 T/ra — 6bina nonyyeHa B 2018 r. Ha gensHkax copta J1-503 npw
obpaboTtke cemsiH npoTpasutenem TypuoH (0,35 n/T). Mpu npUMEHEHNM 3TOro Xe Npenapata ypoxanHoCTb,
npesbicuBlas 1,20 T/ra, oTMeyeHa u Ha gensHkax copta OpeHbyprekas 10 (1,25 1/ra) B TOM e rogy v Ha
nensHkax copta Koro-Boctounas 2 (1,25 1/ra) B 2017 r. bnuskas kK HUM ypoxanHocts 1,23; 1,26; 1,27; 1,27
1 1,29 1/ra B 2018 r. BbIna nonyyeHa cooTBETCTBEHHO B noceBax copta OpeHbyprckas 10 npu obpaboTke
cemsH npenapatom Pakeun Ynbtpa (0,25 n/T), B nocesax copta J1-503 npu npumeHeHun npoTtpasuTens
cemsH TMT[I+ (0,35 n/T) n Ha pensiHkax copTa FOro-BoctouHas 2 npu 0bpaboTtke cemsiH npenapatom Cue-
Huk Kombum (1,5 nfT), a Takke B nocesax copta FOro-BoctoyHas 2 npu MCnonb3oBaHUM NPOTPaBUTENS CEMSH
Pakcun Ynbtpa (0,25 n/t) B 2015 1 2017 ropax.

HanmeHbluas ypoxanHocTb oTMedeHa B 2016 . Ha KOHTPOMbHbIX AensHkax (6e3 06paboTku cemsH)
copta OpeHbyprckas 10 (0,39 1/ra). Camoit HU3KOW OKa3anach 1 npubaska YPOXXaMHOCTH NPU MPUMEHEHUN
npoTpaBuUTenen cemMsH, cocTasmaLLas no otaensHeiM npenapatam: 0,03 (Cuenuk Kombu (1,5 n/T), Pakeun
Ynbtpa (0,25 nft), dutocnoput (1, 0 n/t)) n 0,04 (TypuoH, 0,35 n/T) T/ra.

B 2016 r. H13kas 3a YeTbIPEXNETHUI NEPUOA UCCNEA0BaHNA YPOXaNHOCTb HabNtaanack U Ha akc-
nepuMeHTanbHbIX AeNnsHKax Apyrix COPTOB, OkasaBllasics Bbiwe cpegHen no copTy Openbyprckas 10
(0,43 1/ra) Ha 0,37 (/1-503) 1 0,38 1/ra (Oro-BocTouHas 2) 1 coctaBmsLuas B cpeaHeM o onbiTy 0,68 T/ra.

18



MoroaHble ycnosus 2016 r. xapakTepn3oBanuChb MOBbILIEHHBIMIA TEPMUYECKUMM pecypcamu 1 He-
BbICOKMM KONMY4ECTBOM aTMOCCEPHbIX OCAZKOB 3a Nepuoz Beretawlum SpoBom niueHuLbl. Tak, Cymma akTue-
HbIX TEMMEPATYP OKasarnach CaMoM BbICOKOM 3a YETLIPEXNETHUI nepuog uccneaosanuii (2603°C) n npesbl-
cuna cpegHemHoroneTHne 3Hadvenus (1990-2019 rr.) Ha 166°C unn 6,8%. Camoi BbICOKOW OKa3anacb M
cpefHecyTouHas Temnepatypa Bo3gyxa (21,2°C), ¢ npeBbiweHnem HopMbl Ha 1,4°C unu 7,1%. Ha doHe
OTHOCUTESTbHO HEBLICOKOrO Konnyectsa ocaakos (114 mm), Ha 40 MM (nnn 26,0%) MeHbLLETO CpeaHEeMHOro-
NETHUX 3HAYEHWIA, CRIOKUINCh KpaltHe HaNPSHKEHHbIE YCMOBMS YBMaXHEHUS, 0COBEHHO B UIOHE W MioNe, KO-
roa ['TK CensiHuHoBa 6bin Huxe 0,4 eaunuy (0,24-0,34), cBMaeTensCTBYS O CyXuX MMAPOTEPMUYECKUX YCIO-
BMsAX. B gononHeHue K aToMy 3a BeCb NepUof BeretaLun SpoBoi NiLeHLb! He BbINIo 0TMEYEHO HW OJHOMO
arpoHoMnyeckn LeHHoro aoxas (6onee 10 mm). Ocagku Bbinagamv HeBOMbLUMMM  KOMMYECTBAMM
(0,3-7,4 MM), 4TO NPM BbICOKON COMHEYHOM MHCOMNSLMM 3HAUMTENBHO CHKAIO MX APGEKTUBHOCTD.

B 2015, 2017 1 2018 rr. cpegHss No OMbITY YPOXXaNHOCTb UCTMbITYEMbIX COPTOB Obifa BhilLe, YeM B
2016r.,Ha 0,18, 0,25 1 0,49 T/ra (unn 24,4, 36,7 n 72,1%) COOTBETCTBEHHO, B LIEJIOM e 3a Nepuos uccre-
[0BaHuiA okasanack pasHoit 0,91 T/ra.

B 2015 r. 0TMeYeHO caMoe BbICOKOE KOMMYECTBO aTMOCEpPHbIX 0CAAKOB 3a BereTauyoHHbIN ne-
puog SIpoBon niweHuubl (155 MM), okasaBllieecs paBHbIM CPEOHEMHOTONETHUM 3HayeHusM (154 mm).
Ocapku Bbinaganu kpanHe Hebonbwumm konudectsamu (0,1-5,4 Mmm) u, kak 1 B 2016 1., Ha POHE BbICOKOA
cpefHecyTouYHoOW Temnepatypbl Bo3ayxa (20,4°C) He co3paBanu 6naronpusiTHbIX YCHOBUN YBRAXKHEHUS.
Oco6€eHHO HaNPSKEHHBIA TMAPOTEPMUYECKUIA PEXIM CIIOXMICS B MOHE W uione, koraa 'K CensHuHoBa
coctaeun Tonbko 0,29-0,43 eanHuupl. OcobeHHocTbio 2015 r. BbINO caMmoe He3HaYMTeNnbHOE KONUYEeCTBO
0CafKoB XONOAHOrO Mepuoga, NpeaLlecTByroLero nocesy (okTabpb — MapT), coctasusluee 118 Mm unu
67,8% OT CpeAHEMHOrONETHWX 3HAYEHU 1 He obecneunsLLee 3DPEKTUBHOM NOMOIHEHNS MOYBEHHBIX Ba-
ro3anacos.

B 2017 v 2018 rr., oTnnumBLLMXCA Gonee BbICOKON YPOXXaWHOCTbIO, YeM Mpedblaylume ABa roga,
OTMEYEHa 3aMETHO CHWU3WBLUAACH CPEAHECYTOYHAs TemnepaTypa BO3dyxa B Nepuog Beretauun spoBoW
niueHnLpl, coctasmsLuas 19,6 n 19,7°C cootsetcTBeHHO. CyMMa aKTUBHbIX TEMRepaTyp BO34yxa He NpeBbl-
warna Hopmbl, ocobeHHo B 2017 r., koraa oHa Bbina HUXe cpeaHeMHOroneTHUX 3HaveHnint Ha 31°C. Mpu
MeHbLLeM Ha 35 MM (unmn 22,5%) konuyectBe aTMOCdepHbIX ocaakoB nepuoaa Beretauuu B 2017 1. OHM
XapakTepn3oBanuch BbICOKON NPUONMKEHHOCTBIO K HOpME B 0COBEHHO 0TBETCTBEHHbIE Mecaubl: 103% ot
CpeaHEeMHOroneTHUX 3HayeHun B mae, 89,7% B utoHe n 75,0% B wtone. JoCTaTouHO GMM3KUM K HOpME
(174 MM) pexumM yBRnaxHeHUs OKasancs 1 B NpefWwecTBYOLMA NOCEBY XONOAHbLIN Nepuog (C okTabps no
MapT) — B BuAe 4oxas 1 cHera Bbinano 170 mm ocagkos unu 97,7% OT HOpMbI. Yka3daHHble 0COBEHHOCTM
meTeoposornyeckux ycnosuin 2017 r., npu TpaauUMOHHON AN 30HbI UCCNEA0BAHWIA 3aCyLUNMBOCTY KIu-
mata, obecneumnu, B cpaBHeHWUM ¢ npeaLwectaytowmmm rogamu (2015 1 2016 rr.), bonee koMhopTHbIE YCo-
BMS1 NpOM3pacTaHns ApoBOWA NLLEHMLbI 1 CNocobCTBOBanNM Bonee BbICOKOM peanuiaLmumn e€ ypoxxanHoro no-
TeHumana. Mexay Tem cnegyeT OTMETUTb U HeraTUBHbIE (DaKTOpbI, NOMeLLaBLLKe eLlé Gonee BbICOKON pe-
anusauum noTeHuuana npoayKTUBHOCTK Uccreayembix copToB. Cpean HUX crnegyeT OTMETUTb ANUTENbHbIE
MEXOO0XAEBbIE NEPMOAbI B KpUTUYECKME (hasbl, K npumepy, ¢ 23 uioHs no 11 uons (BbIxoa B Tpy6Ky-Kkono-
weHue), a Tawke ¢ 20 wona no 30 asrycta (opMupoBaHMe 1 Hanue 3epHa), korda 3a 40 gHeit BbINano
TOMbKO 5,3 MM 0CaKOB.

OTnuunTEnbHON METEOPONOrMYeckon 0cobeHHOCTb0 2018 T., Npu OCTATOYHO HANPSKEHHOM TuA-
POTEPMUYECKOM PEXMME BEreTauuu B LESIOM, a Takke No nepuogam BereTauuu B OTAEMbHOCTMW, CTano
MeHbLUEEe, B CPaBHEHUM CO CPEOHEMHOTONETHUMM 3HAYEHUSMU, KOMMYECTBO aKTWBHbIX TemnepaTtyp
(2418°C). MeHbLuen, Tonbko Ha 0,1°C npeBbicuBLuer nokasatenu 2017 r., Bbina cpeaHecyTouHas Temnepa-
Typa Bo3gyxa (19,7°C). CyulecTBEHHbIM [AOMOSHEHNEM HEBbLICOKOTO, COCTABMBLUETO TOMbkO 96 MM
(nnn 62,3% 0T CpeaHEeMHOTONETHUX 3HAYEHNN), KONMMYECTBA aTMOCHEPHBIX OCaAKOB Nepuoaa Beretauum,
cTano 6nm3koe K CPeAHEMHOTONETHUM 3HAYEHNSAM KOIMYECTBO OCaZKOB OCEHHE-3UMHErO nepuoaa, npea-
wecTBytowero nocesy — 165 mm (1 94,2%). JletHue ocagkw, He camble 06UNbHbIE 3a NEpUoS uccneaosa-
HWI, BbiNaganu B arpOHOMUYECKN LieHHbIX KonuyecTax (bonee 10 MM), 3HAUMTENBHO CHKAS HaNPSKEH-
HOCTb B KpUTMYECKME (hasbl pa3BuUTUs ApoBOiA NweHnUbl: 18,3 MM — 11 mast (Bcxogb! — KyieHue), 15,3 MM —
6 uioHs (BbIX0d B TpybKy-konoweHue), 15,8 mm — 18 nonsa (uBeTeHne — HanuB 3epHa). [NpuBeaEHHbIE
0COBEHHOCTH YBIAXHEHUS M TEMNEPATYPHOrO pexuma nepuoga seretauyuy 2018 r. no3BonMnN pacteHnsam
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SPOBOV MLUEeHNLbI 6onee NonHO peann3oBaTh CBOW FEHETUYECKUA NOTEHLMAN, YeM B NpeablayLine roabl,
HECMOTpS Ha To, YTO ruapoTepmmudeckue (no MK CensiHMHOBA) yCroBKS BECEHHE-NETHErO nepuoaa bbinm
CaMbIMU HaNPSHKEHHBIMMU U3 YeTbIpeX NIET NONEBbIX UCCMEeS0BaHNIA.

B paspese copToB camas BbICOKasi ypOXalHOCTb 3epHa, B CpeHEM MO BCEM NPOTPABUTENSAM CEMSH,
OTMeyeHa B rnocesax nwenuubl KOro-BoctouHas 2 (1,03 T/ra), npesbiCMBLUAS YPOXaANHOCTb COPTOB
1-503 (0,91 t/ra) n OpeHbyprckas 10 (0,80 1/ra) Ha 0,12 1 0,23 T/ra unu 13,2 1 28,7%.

Cnepyet oTMeTUTb 1 Gonee BbICOKYI0 MPOAYKTMBHOCTb MAMKOW MLLEeHMUbl (B CPEAHEM MO copTaMm
J1-503 1 KOro-BocTouHas 2), npeB3oLueaLLyto No ypoxXanHoCcTy 3epHa TBEpAYHO nieHuly (Openbyprekas 10)
Ha 0,13 t/ra (unmn 15,5%).

Cpean anpobupoBaHHbIX NpoTpaBuTENen ceMsiH Hanbonee 3 eKTUBHBIMA MO BAMSHWIO HA Ypo-
KaMHOCTb 3epHa okasanuck TypuoH (0,35 n/T), Pakeun Ynbtpa (0,25 n/t), TMTI+ (2,5 n/t) n Cuennk Komou
(1,5 n/t), obecneumBLUme 3a NeprO UCCrea0BaHNIA B CpeHEM N0 TPEM COpTaM NPUMEPHO PaBHYHO ypoxan-
HOCTb 3epHa — 0,94-0,97 T/ra, npesbicuBLyto KoHTponb Ha 0,11, 0,12, 0,13 n 0,14 t/ra wrm 13,2, 14,4, 15,6
1 16,8%, COOTBETCTBEHHO.

B atom oTHoWweHuM npumereHne dutocnopuHa M (1 n/t) okazanoch He3ahEKTMBHLIM U CONPOBO-
AMNOCb AaXe CHUKEHUEM YPOXKAMHOCTYM MO OTHOLLEHMIO K KOHTPOIH (Tabn. 2).

Tabnuua 2
YpOXaHOCTb 3epHa SPOBON MLLEHULbI NPY NPUMEHEHUM PA3MMYHBIX NPOTPABUTENEN CEMSIH,
cpenHss no Tpém coptam, 2015-2018 rr.

BapuaT oniTa YpoxatHoCTb 3epHa, T/ra
2015, 2016 . 2017 r. 2018 r. CpenHsis
KonTtponb - 6/0 0,75 0,66 0,81 1,08 0,83
CueHuk Kombu, 1,5 nit 0,91 0,71 0,94 1,18 0,94
TMTO +, 2,5 nit 0,92 0,71 0,98 1,19 0,95
TypwoH, 0,35 n/1 0,89 0,73 1,02 1,25 0,97
Pakcun Ynbtpa, 0,25 nit 0,95 0,68 1,00 1,21 0,96
®utocnopud M, 1 n/t 0,77 0,62 0,83 1,11 0,82
CpenHsisi no onbITy 0,86 0,68 0,93 1,17 0,91

Mpumeyarme: 6/0 — 6e3 06paboTkK CeMSIH.

B pesynbTaTe aeTanbHOrO aHanuaa BPEMEHHOM W NPOCTPAHCTBEHHOM AMHAMMKM YPOXaNHOCTY Bbl-
SIBMeHa CyLLecTBeHHas BapuabenbHOCTb e€ nprubasku Npy NPUMEHEHWI Pa3MNMYHBIX NPOTPABUTENEN CEMSH
B pa3spese uccneayemblx COPTOB SPOBOMN MLLEHMLbI.

Haunbonbluas npubaBka ypoxxamHOCTH K KOHTporto (6e3 06paboTkn cemsH) B CpeaHeM 3a YeThbipe
roga uccnegosanuit (2015-2018 rr.), coctasuslias 0,24 T/ra unm 27,6%, nonyyeHa npy NpeanoceBHon 06-
paboTke cemsiH nweHuLbl copta Koro-BoctouHas 2 npenapatom Pakeun Ynbtpa (0,25 n/T). OveHb buskas
(0,20 T/ra), Tonbko Ha 0,04 T/ra nnm 4,1 n.n. (MPOLEHTHBIX NYHKTA) MEHbLLAs, NpubaBKka ypoXxanHoCTM OTMe-
YeHa Ha [ensiHKax 3Toro e copTa npu npuMeHeHun npoTpasutens cemsH TypuoH (0,35 n/t). JoctatoyHo
BbICOKOE OTKMOHEHMe OT KOHTpons, coctasmeLuee 0,16 T/ra unn 17,51 18,7%, COOTBETCTBEHHO, 0becneynso
1 npoTpasnuBaHue cemsH npenapatamu Cuenuk Kombu (1,5 n/t) m TMT + (2,5 n/t). MonoxutensHoro
ahhekTa OT NpuMeHeHus npenapata ®utocnopuH M (1 11/T) He BbISIBNIEHO, NpubaBKa ypoXanHOCTM OKkasa-
nock GrM3KOM K HyM0 C OTPULATENBHOW HAaNPaBNEHHOCTBIO B OTAENbHbIE oAb,

B uenom copt nweHunupl KOro-BocTouHas 2 B CMIOXMBLLMXCS METEOPOOrNYECKNX YCNOBUSX OKa-
3ancs camblM OT3bIBYMBbLIM Ha MPUMEHEHWE NpoTpaBuTeEnei cemsH. CpeaHss no copTy npubaeka ypoxan-
HocTu coctasuna 0,15 1/ra unn 17,4%, uto Ha 0,04 1 0,05 7/ra nnn 3,3 1 4,8 n.n. Gonblue, Yem Npum npuMe-
HEeHWn Tex e npenapaTos Ha copTax OpeHbyprckas 10 u J1-503, cooTBETCTBEHHO

B paspese 0TAenbHbIX NpenapaTtoB KOHKYpeHumto copTy KOro-BoctouHas 2 no npubaske ypoxanHo-
ctn coctaBun Tonbko copT OpeHbyprckas 10. lMpu npegnoceBHoin 06paboTke cemsH npenapaTom
TMTO+ (2,5 n/T) OTKNOHEHWE YPOXANHOCTU OT KOHTPONS B abCOMOTHOM BbIpaXeHWUn Obino npakTUiecku
Takum xe (0,17 T/ra), a B OTHOCUTENBHOM BbIPaXeHWM 0ka3arnoch faxe Ha 5,4 n.n. sbiwe (puc. 1).

lpoTpaBnuBaHue cemsaH npenapatamu Pakcun Ynbetpa (0,25 n/t) n TypuoH (0,35 n/t) obecneunno
BbICOKYl0 MpubaBky ypoxainHocTu B nocesax copta OpeHbyprckas 10, okasaBwytocs pasHon 0,12 T/ra
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(14,4 n 15,5%). OpdekTnBHocTb CueHnka Kombu (1,5 n/T) n ocoberHo dutocnopuna M (1 n/t) Bbina 3Ha-
YNTENBHO HIKe, NpubaBka ypoxxanHOCTM okadanack pasHo Tonbko 0,09 1 0,03 t/ra, yto Ha 12,0 M 19,5 n.n.
MeHbLLe, YeM npu npumeHeHu TMTI+ (2,5 n/T).
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CueHuk kombu, 1,5 nit TMTO +, 2,5 nit Typuon, 0,35 n/t ~ Pakeun YnbTpa, 0,25 n/t - dutenopuH M, 1 n/t
0,05 0,02
0,10 0,00
Mpenapat
s OpeHoyprckas 10 i HOro-BocTouHas 2 N1-503 e CpeaHsS N0 Npenapary

Pwc. 1. Mpubaska ypoxxalnHOCTM 3epHa SPOBO NiLEHMLbI Npu 06paboTke ceMsH
pasnUYHbIMK NPOTPaBUTENsMM, T/ra, cpeaHee 3a 2015-2018 rr.

BnnsHue npegnoceBHon 06paboTku ceMsiH Ha YpoxanHOCTb niueHuubl copTa J1-503 Bb11o cambim
HWU3KUM 3a YETbIPEXNETHUI Nepuod. Tonbko Npu npumeHeHn npotpasutens TypuoH (0,35 n/T) npubaska
YPOXanHOCTU okasanacb pasHon npubaske copta OpeHbyprckas 10 (0,12 1/ra), 0gHaKO B OTHOCUTENBHOM
BbIpaXXeHUM oHa Bbina Huxe Ha 1,3 n.n. Mpu npumeHeHun npenapata Gutocnopud M (1 n/t) Habnoganacsk
oTpuLaTensHas K KOHTposto npubaeka ypoxainHocTu, coctasmsLuas 0,04 t/ra unm 4,3%.

B paspese oTaenbHbIX NeT HanbornbLuas B NoneBOM dKCNepuMeHTe nprnbaska ypoxanHoCTy, cocTa-
BuBlwas 0,42 v 0,47 1/ra unmn 49,4 n 57,3%, nonyyeHa npu NpoTpaBnMBaHny cemsiH nweHuubl Koro-Boctou-
Has 2 npenapaTom Pakeun Ynbtpa (0,25 n/t) nog noces 2015 n 2017 rr. B 2015 n 2017 rr. BbICOKME Npy-
6aBku, Ha yposHe 0,28 1 0,31 1/ra (unn 33,0 n 37,8%), 0,29 n 0,43 t/ra (unmn 34,1 n 52,4%), 0TMeYeHbI Ha
9TOM € CopTe W Npu ucnonb3osaHum npenapatoB TMTL (2,5 n/t) u TypuoH (0,35 n/fT).

Bbicokve npubaBku ypoxanHOCT OTMeYeHb! U Npu 0bpaboTke cemsH nweHulbl OpeHbyprekas 10
npenapatamun TypuoH (0,35 n/t) n Pakeun Ynbtpa (0,25 n/t) B 2018 .

Camas Bbicokas npubaeka ypoxainHocTn no copty J1-503 otmeyeHa B 2018 r. OHa cocTaBuna
0,19 1/ra unn 16,2% NoO OTHOLLEHMIO K KOHTPOMKO Npu NpuMeHeHuun npenapata TypuoH (0,35 n/T), 4to okasa-
nocb Hke Ha 0,28 T/ra unu Ha 41,1 n.n. ny4wero B OnbITe pesynbTara.

[pu CpaBHEHWUN BUAOB MLLIEHMLbI NO UX OT3bIBYMBOCTY Ha NPOTPaBNMBaHME ceMsiH Bonee BbiCokast
npubaBka ypoxanHoCT NostyyeHa Ha aensiHkax TBépaon nwenuubl Openbyprekas 10 (0,11 1/ra v 14,1%),
HEXenu B CpeaHeM no AByM coptam Markom niwenuupl J1-503 u KOro-Boctounas 2 (0,10 t/ra unmn 12,0%).
B nHavBMAyansHOM nopsiake B JaHHOM OTHOLLEHWM UCMbITyeMble copTa B nopsiake yobiBaHUs pacnonoxu-
nuch cnegyowmm obpasom: msarkas niwenuua Koro-Boctounas 2, TBépaas nwexnya Openbyprekas 10, msr-
kast nwennya J1-503.

AHanua npnbaBku ypoXanHOCTY B pa3pese NpoTpaBuTenen CeMsH Nokasar, YTto B CpegHeM no TpEM
copTam HanbonbLUee OTKMOHEHWE OT KOHTpons, coctasusLuee 0,14 T/ra unu 16,8%, B cpeaHem 3a YeTbipe
roga nonyveHo npu ucnonb3osaHuy npenapata TypuoH (0,35 n/T) (puc. 2). [anee, B nopsiake yobiBaHus,
pacnonoxunuce npenapatbl Pakcun Ynbtpa (0,25 n/T) ¢ abcontotHo npubaskon ypoxanHoctv B 0,13 T/ra
(15,6%), TMT[ +, obecneumsLumin npupoct B 0,12 1/ra (14,4%) n CueHuk Kombn — 0,11 1/ra (13,2%). Mpu
npumeHeHnn npenapata ®utocnopuH M (1 n/T) 0TMEYeHa OTpuLaTenbHas TEHAEHLMS, CONPOBOXAAOLLasACs
CHIKEHWNEM YPOXKANHOCTH.
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lMpenapat
. YpOXaHOCTb 3epHa, T/ra s OTKIOHEHWe OT KOHTpONs, T/ra OTknoHeHue oT koHTpons, %

Puc. 2. uHamnka npnbaBku ypoxxanHOCTV 3epHa SPOBON MLLEHULbI Npu 06paboTke cemsH
Pa3nnyHbIMK NPOTPaBUTENSMU B CPeHEM M0 TPEM copTam, cpeaHee 3a 2015-2018 rr.

Hanbonblume npubasku ypoxxanHOCTU B CPEAHEM NO TPEM UCMbITYEMbIM COPTaM B pa3pese oTaAeNb-
HbIX neT Obinv nonyyensl B 2015 1 2017 rr. Hamnyuwmi pesynetat B 2017 r., coctasuelumi 0,21 1/ra unu
25,9%, 0TMeYeH npu ucnonb3oBaHuM npenapata TypuoH (0,35 n/t). HeaHauuTenbHO ycTynun emy Pakcun
Ynbtpa (0,25 n/t), obecneunBLunii BbICOKYKD npubaBky ypoxaiHoctn B oba roga, 0,19 u 0,20 1/ra unu
23,4 1 26,6%, COOTBETCTBEHHO. BbICOKOM NpnbaBKOW YpOXainHOCTM B 3TU rofbl CONPOBOXAANOCH U Mpeano-
CEBHOe NMpoTpaBnnBaHue cemsH npenapatom TMT[ +, coctasusLuee 0,17 1/ra unn 21,0 n 22,6%, cooTseT-
CTBEHHO.

3akntoyeHue. [NpumeHeHre NpoTpaBuTENe CEMSIH NO3BOMSET NOBLICUTL YPOXANHOCTb 3epHa Spo-
BOM niweHnLbl. CambIM 0T3bIBYMBbLIM Ha NPUMEHEHWE NPOTPaBUTENEN ceMsaH okasancs copT Foro-Boctou-
Has 2. CpepgHsas npubaska ypoxainHoctn coctasuna 0,15 t/ra unm 17,4%, yto Ha 0,04 v 0,05 T/ra nnm
Ha 3,3 1 4,8 n.n. GonbLue, yem Ha coptax OpeHbyprckas 10 u J1-503. Hanbonbluyto 3¢hpekTMBHOCTL MO
BMMUSIHWKO Ha YPOXalHOCTb 3epHa TBEPAOM MileHMUbl nokadanu npenapatbl TMTO+ (2,5 n/t) n TypuoH
(0,35 n/T), B noceBax MSrkom nieHnLp! (B CpeaHeM Mo ABYM copTam) HanborbLuyto NpubaBky yYpoxxanHOCTH
obecneyunnm Typuon (0,35 n/t) n Pakeun Ynbtpa (0,25 n/1).
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HAKOMMNEHKUE NOXHWBHbLIX U KOPHEBbLIX OCTATKOB B CEBOOBOPOTAX
MPU NPUMEHEHWU TEXHONOTUX NO-TILL
B YCNOBUAX NECOCTEMHOW 30HbI CPEAHEIO NOBOMXKbA
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Llenb uccnedosaHuti — pazpabomka npuemos nosbiieHus nnodopodust no4sb! U ypoxaliHocmu Kyabmyp 3a
cyem nocmynieHusi NOXHUBHO-KOPHEBBIX OCMAaMKO8 8 3epHONponaLlHbIx cesaoobopomax. [Mpsmoll noces npednona-
2aem 8bipaujusaHue pacmeHull 6e3 husudeckoli N0020MOo8sKU NOYEkI C COXPAHEHUEM NOXHUBHbBIX 0CMamkog npedk -
Oywell Kynbmypbl Ha ee nogepxHocmu. [OXHUBHO-KOPHesble ocmamku co30atom bnazonpusimHble ycnosusi Onsi
6U0M02UYECKUX NPOUECCO8, NPOUCXOOSILLUX 8 Noyge, chocobemeyom cea3bisaHuIo yenepoda. MccrnedosaHus nposo-
ournuck 8 nepuod 2018-2022 2e. Ha npoussodcmaerHbix nocesax OO0 «Opnoska» — AL MNoxsucmHescko20 patioHa
Camapckoti obrnacmu. Noysa — yepHo3eM MUNUYHbIL cpedHeayMyCHbIl cpedHemowHbIt. B 10 cesoobopomax npo-
ucxoduno yepedosaHus Kyrbmyp: COsi, Ip08as NWeHuya, 03umasi nleHuya, No0CONMHEYHUK, SYMEHb, KyKypy3a, aop-
yuya. Bbinu nodcyumarsi nokazamenu ypoxalHoCmU U KOnu4ecmso NoxHUeHo-kopHesbIx ocmamkos ([1KO) nocne
kaxdol kynbmypbl. C ucnonb3osaHuem npoepammbi Microsoft Excel 6bin nposedeH Mamemamu4yeckuli aHanu3 3asu-
CUMOCMU YPOXasi Om CYMMapHO20 KOIu4ecmea N0BEPXHOCMHbIX U KOPHEBBIX 0CMAaMKO8 KyibmypbI-NpedliecmeeH-
Huka. OmmeyeHo, Ymo Arisi cou onmumarbHbIM sierisemces cnedyrouiee YyepedogaHue Kynbmyp: cosi — neHuya —
NOOCOMHEYHUK — nap U COosl — KyKypy3a — cosl — nleHuya, 20e Nocne KyKypy3bl U NWeHULb! ocmaganock borbuiee
konuuecmso KO — 103,0 u 43,4 u/2a, coomeemcmeeHHO. [1s nony4eHust MakCUMarnbHO20 ypoxasi NeHUUbI MOXHO
npumMeHsimb ces0060p0OMbI, 8 KOMOPbLIX hpoucxodum yepedosaHue nwieHuUb! U cou. KoppensyuoHHbIl aHanu3 daH-
HbIX noka3an, Ymo Haubonee mecHas cesi3b MeXAy ypoxatiHocmbio u konuyecmeom KO Habmodaemces 8 criyqae
8030erblgaHus niieHuubl hocne nodconHewHuka (r = 0,90) u nodconHeyHuka nocie nweruus! (r = 0,82). Takxe
MOXHO OmMMemUmMb, YMO pacmumesibHbie 0CMamKu CoU U NWEHUUbI 83aUMHO He 8usitom Ha hopmuposaHue 6ydy-
weao0 ypoxas.

KntoueBble cnosa: ceBoobopoT, MOXHUBHO-KOPHEBLIE OCTATKU, YPOXKANHOCTb, TexHonorus No-till.
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10.55170/19973225_2023_8 1_25

© Tpoy H. M., Opnos C. B., l'epacumos E. C., bokosa A. A., 2023

25


mailto:troz_shi@mail.ru
mailto:3orlovsv63@yandex.ru
http://orcid.org/0000-0003-4247-3466
mailto:anuta1998b@mail.ru

AGRICULTURE
Original article
ACCUMULATION OF STUBBLE AND ROOT RESIDUES IN CROPPED ROTATIONS

WHEN USING THE NO-TILL TECHNOLOGY IN THE CONDITIONS
OF THE FOREST-STEPPE ZONE OF THE MIDDLE VOLGA REGION

Natalya M. Trots', Sergey V. Orlov2, Evgeny S. Gerasimov3, Anna A. Bokova**
1.4Samara State Agrarian University, Ust-Kinelsky, Samara region, Russia
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The purpose of the research is to develop methods for increasing soil fertility and crop yields due to the supply of
stubble and root residues in grain-row crop rotations. Direct sowing involves the cultivation of plants without physical
preparation of the soil with the preservation of crop residues of the previous crop on its surface. Stubble and root
residues provide favorable conditions for biological processes in the soil, contribute to carbon sequestration. Field
experiments were carried out in the period of 2018-2022 in the conditions of the Middle Volga region on the territory of
the Pokhvistnevsky district within the land use boundaries of «Orlovka» — AIC LLC using direct sowing technologies
(No-till). The soil is a typical medium-humus, medium-thick chernozem. Our research was carried out in 10 crop rota-
tions where crops were grown: soybean, spring wheat, winter wheat, sunflower, barley, corn, mustard. Yield indicators
and the amount of stubble and root residues (CRR) of each crop were calculated. Using the Microsoft Excel program,
a mathematical analysis of the dependence of the yield on the total amount of surface and root residues of the prede-
cessor crop was made. Based on the results of the study, it can be noted that the following crop rotation is optimal for
soybeans: soybean — wheat — sunflower — fallow. A similar result was obtained in the soybean - corn — soybean -
wheat crop rotation, where after corn and wheat a large amount of CRR remained — 103.0 and 43.4 c/ha, respectively.
The most successful for obtaining the maximum yield of wheat can be considered crop rotations in which the alternation
of wheat and soybeans occurs. Correlation analysis of the data showed that the closest relationship between the yield
and the amount of CRR is observed in the case of cultivation of wheat after sunflower (r = 0.90) and sunflower after
wheat (r = 0.82). It can also be noted that the plant residues of soybean and wheat do not mutually affect the formation
of the future crop.

Keywords: crop rotations, stubble and root residues, yield, No-till technology.
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MpakTuka NpsSIMOro MoceBa npeanonaraeT BblpalymMBaH1e pacTeHuin 6e3 pranyeckon noaroTOBKY
MOYBbI C COXPaHEHWEM MOXHUBHbBIX OCTAaTKOB MpeablayLlen KynbTypbl Ha €€ NoBepXHOCTU. MOXHWBHO-KOP-
HeBble ocTaTku ([KO) cosgatot BnaronpusTHble yCnoBus ans 61onormyeckmx NPoLECCOB, MPOMCXOASALLNX B
noyse, CNoCcOBCTBYIOT CBA3bIBAHMIO YrIepoaa 1, kak CneacTaue, COKpaLLeHuIo BbIBPOCOB YrNeKCnoro rasa
[1-4]. MoXHWBHBIE OCTATKW COAEPXKAT 3HAUUTENBHOE KONMYECTBO NUTATENbHBIX BELLECTB, UX pasyMHOE npu-
MeHeHue B ceBOOBOPOTaxX OKa3biBalT NONOXUTENbHOE BAWSIHUE HA YNpaBneHue nuTaTeNbHbIMUA BeLle-
CTBaMM pacTeHui. [inutenbHble uccnepoBanus BamsHus MKO Ha noysy nokasanu ynyudlleHue eé gusmnde-
CKOro, XMMI4eckoro 1 bronormyeckoro 30opoBbs [5]. Mccneaosatenu cunTaloT, YTo Bknaa 6060BbIX pacTte-
HWIA B @30THbIN (DOHA MOYBbI ONPEAEnseTcs a3oToM, OCTaBMSEMbIM B KOPHEBbIX U MOXHUBHBIX OCTaTKax
KynbTyp [6-7]. A3BECTHO, Y4TO HaKONMEHWe B NOYBE KOPHEBOW MACChI, @ TakKe NOXHUBHBIX OCTATKOB CMOCOD-
CTBYET HapalumBaHuto nnogopoaus [8]. Kpome Toro, asoT 13 pacTuTesNbHbIX OCTaTKOB BbIMbIBAETCS B MEHb-
LUen CTENEeHN, YeM 13 MUHepanbHbIx YyaobpeHuit. B pesynbtate nonoxutensHoe BrsHue MKO Ha cenbeko-
X035MCTBEHHbIE KyNbTYpbl 6051€E BbIPAXEHO N0 CPABHEHMIO C OPraHNYeCKUMI YO0BpEHUIMU.

Lenb uccnedoearull — pa3paboTka NPMEMOB MOBLILLEHNS MIOAOPOANS NOYBLI U YPOXKANHOCTY
KyrnbTyp 3a CYET NOCTYNIEHUs NOXHUBHO-KOPHEBBIX OCTATKOB B 3€PHOMPONALLHbIX CeBOOOOPOTAX.
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3adayu uccnedosaHull — OLEHUTL POMb OTAENbHBLIX KyNbTYp 3€pPHOMPONALIHOMO CeBo0bopoTa;
YCTaHOBMTb B3aMOCBSA3b COLEPXKaHUS NOXHUBHO-KOPHEBBIX OCTATKOB C YPOXANHOCTBIO KyMbTyp B CEBOOD-
opore.

Mamepuan u memodbi uccnedosaHuti. Ponb NOXHUBHO-KOPHEBLIX OCTATKOB B (POPMMPOBAHMM
ypoxas KynbTyp usy4anacb B ycriosusx CpegHero MoBonxbs Ha Tepputopun MOXBUCTHEBCKOTO paloHa B
rpaHuuax 3emnenonb3oBaHns OO0 «Oprnoska» — ALl npu npuMeHeHWn TeXHOMorui NpsiMoro nocesa
(No-till) Bcex nccneayembix kynbtyp B 10 ceBoobopoTax. [ouBa — YepHO3eM TUMUYHBIA CPEAHETYMYCHBIN
CPEAHEMOLLHbIN C NOBbILLEHHbLIM COLEPXaHMEM MUHEPASTbHOrO a3oTa U NOABKHOMO (hocdopa, C NOHUKEH-
HbIM COAepKaHneM 06MeHHOro kanus. Knumat Tepputopun KOHTUHEHTANbHbIN, XapakTepuayeTcs yMepeH-
HbIM YBNaXXHEHUEM, HENPOAOIMKUTENBHON BECHOM M OCEHBIO, 3HAYUTESbHOW rOL0BOV aMNnnUTyLON TeMmne-
patyp. I'mapotepmudeckuin koadpguumneHt (MK) B cpeaHem coctasun 0,8-0,9. Mo aaHHbIM MeTeoCTaHLum
«KuHenb-Yepkacckasy 3a BpeMs NpoBefeHNs UCCNef0BaHW NPoaHanu3npoBaHo rofoBoe CyMMapHOe Ko-
nnyecTBO 0caakoB. KoopanHatel MeTeocTaHuuu: 53,47 c.w, 51,58 B.4., BbICOTa Hag, YpOBHEM MOpS — 63 M.

ArpoTexHuka BO3AeNbIBaHUSA KyNbTyp — pEKOMEHAyeMas B 30He. 3a BpeMs 1ccrnesoBaHuii npose-
[€HbI onpeaeneHuns n y4eTbl No 0BLenpuHATEIM MeTogukam [9-12].

Pe3ynsmamsi uccnedoeaHud. 3a nepuog 2018-2022 rr. ¢ NpUMEHEHNEM TEXHOMOMMN NPSMOro
noceBa Ha OMbITHbIX MOMSAX BblpaLLMBaANUCh KynbTypbl: COSI, ApOBas NeHuUa (ganee — nweHuuya), oaumas
niieHnLa, NOACONHEYHMK, )MMEHD, KYKYpYy3a, ropuna. beino BeiaeneHo 10 ceBoobopOTOB, Kaxabli U3 KO-
TOpbIX NpeacTaBnan cobon onpegeneHHoe YepeaoBaHne KynoTyp (tabn. 1).

Tabnuua 1
PacTutenbHble 0CTaTKW 1 YPOXaMHOCTb 3ePHOBBIX 1 NPONaLUHbIX KyMbTyp B CeBOO6OPOTaX, L/ra
2018 2019 2020 2021 2022
o © © © © ©
2 E E E E E
S 8 |o |8 &8 |ol8] & |ol&] & |ol&] & |o|E
S| £ |2/8 £ |28 = |glg T |g8|g| £ |88
| 2 |R|E| & |SR3| & |R|3| & |G|E| & | & |3
ol > X > X > X > X > X
= 8 8 8 8 8
> > > > >
cosl 27,0 | 2,0 | kykypy3a |103,0| 6,3 cosl 26,2 1,9 | nwennya |43,4| 3,2 cosl 217123
cosl 26,2 11,9 nap* cosl 27,01 2,0 | nwennya |20,3| 1,0 cosl 19,8 | 11
3 | cos |206|12|nwenmual| 344 |23 | "B 1335] 17 nap con | 28925
HEYHUK
4 | cos |182]09|nwenmual| 37,4 | 2,6 ”H"eﬂf’m’:(' 37,7] 20 | nwennya |287] 1,7 | cos | 19,8 | 1,1
5 |nwennya| 21,5 |11 cosl 22,2 | 14 | nwennya | 55,4 | 4,4 nap nwexnya | 50,4 | 3,9
6 |nweHnuya| 22,7 | 1,2 cosl 214 1 1,3 | nwennya | 47,4 3,6 cost 15,0 0,5 |nmwenuua| 494 | 3,7
7 |nwenmua | 251 | 1.4 ”H"eﬂi‘;‘l' 36,3 | 1,9 | nwermua [31,1] 1.9 | cos |19.8| 1,1 |nwennua| 39,4 | 2,8
o3umast
8 |nmweHnya| 251 | 1,4 | ropumua | 23,5 | 1,2 40,7 2,7 cos |158| 0,6 |nwenuua| 39,4 | 2,8
niieHunya
9 |nwenmua | 21,5 | 1,1 ”H%ﬂ‘:’w‘:(' 26,5 | 1,2 | sumers |33,7]26 | cos |158] 0,6 |nwennya| 38,4 | 2,7
noacon-
10 | nwennya | 29,0 | 1,7 cost 26,2 | 1,9 | nwennya 41,4 3,0 HEUHUK 475| 2,7 |nweHuua| 27,7 | 2,3
o =
@ =
(ST
% Q 377 457 420 480 612
S ]
= 3
ITK 0,8 0,9 0,8 0,7 0,9

lMpumeyaHve. * — noysa He 0bpabaTbiBanach M3-3a NOBLILLEHHOTO YBAKHEHS.

Wcnonbays ypaBHEHUs perpeccum 415 onpeaeneHns MacChl MOBEPXHOCTHbLIX paCTUTESNbHbIX OCTaT-
KOB W KOPHEN N0 Ypoxato OCHOBHOW npogykuuu (no ®. W. Jlesuny) [13], Gbina paccuntaHa macca nosepx-
HOCTHbIX OCTaTKOB 11 KOPHEN KaxaoM KyNnbTypbl, @ TakKe UX CyMMapHOE KONMYECTBO, OCTABNSIEMOE Ha norne
(Tabn. 1). Takum 06pa3om MOXHO BbISIBUTb HE TONBKO BIIMSHWE NPEALLECTBEHHUKA HA POCT U pa3BUTHe Crie-
aytowen kynbTypbl, HO 1 ponb MKO Ha npoayKTUBHOCTb KyNnbTyp ceBoobopoTa.
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[ns oueHkn BnnsHus MKO Ha opmmupoBaHne ypoxas cou 1 nwenuubl B 2022 r. 6bin npoBeaeH
CpaBHUTENbHbIN aHanu3 ceBo0HOPOTOB, OTINYAIOLLMXCS NULLb MO OAHON KynbType. MepBble ABa ceB0060-
poTa oTnuyatotcs Tem, uto B 2019 1. B nepBoM npomspacrtana Kykypysa, nocne kotopoit octanock 103,0 u/ra
MKO, a Bo BTOpom 6bIr10 napoBoe norne. Ha chopmuposanue ypoxas con B 2020 r. 370 He 0kas3ano BNusHUS,
O[HaKo ypoXaiHOCTb niwernubl B 2021 1. okasanacs B 3,2 pasa BblLUe, YeM BO BTOPOM ceBoobopote. Mak-
CMMarnbHas ypoxaiHocTb con — 2,3 T/ra — 0TMeYeHa B nepBoM ceBoobopoTe. TPeTui 1 YeTBEPTLIN CEBOOD-
0pOTbI MeXay cobon oTnnyarTcs Tem, 4to B 2021 r. B TpeTbeM Obin OCTaBMEH nap, a B YeTBEPTOM Bblpa-
LmBanach niexuya. B Tpetbem ceBoobopoTe 6bin nonyyeH HanbonbLLMin ypoxan con B 2022 1. — 2,5 T/ra.

CeBoobopoTbl 5, 6 1 10 oTAnvatoTCs KynbTypamu, Beipalymeaembimu B 2021 r.: B ceBoobopoTe 6 —
cosl, B 10-M — NOACONHEYHWK, 5-11 — ynCTbIi nap. Hanbonblumin ypoxan nwennubl B 2022 . nonyymnm ¢
ceBoobopoTa 5 — 3,9 1/ra. brinskoe 3HauyeHne ypoxainHocTn — 3,7 T/r — okasanock B ceBoobopoTe 6 ¢ yepe-
[0BaHNEM KynbTyp COS M NweHnya. MoAaCoNHeYHNK Kak npeaLecTBeHHUK B ceBoobopote 10 cHuxan ypo-
KaHOCTb NLEHNLbI 40 MUHUMAnbHOro B 2022 1. — 2,3 T/ra.

PaBHble 3Ha4YeHNs YPOXaNHOCTM NiLeHnub! (2,7-2,8 T/ra) nonyyeHbl B ceBoobopoTax 7 (nweHnua —
NOACONHEYHMK — NLUEHNLA — COS — NLUeHnLa), 8 (NeHnLa — ropumLa — 03umast nieHuLa — cos — NeHnLa)
n 9 (nweHnya — NOACONHEYHNK — SYMeHb — COst — NiueHnLa). MNpeaLecTBEHHUKOM SBNANAck COsl, NpUYeEM
konunyecTBo MNKO He noBnmsano Ha PopMm1poBaHme ypoxkas NiLEeHMLbI.

Hanbonee GnaronpusiTHble YCroBKUS AnNs MakCManbHOM NPOAYKTUBHOCTM COM W NLIEHNLbI B CEBO-
obopoTax MOXHO BbISIBUTb, MCXOAS M3 ONbITHBLIX AaHHbIX MO ypoxanHocTy 3a 2022 roa. B aT0T nepuog Kyrb-
Typa, BO3AenblBaeMas Ha MOMEHT 3aKnajKu onbiTa, NPOXOAWT OAHY poTauuio B ceBoobopote. Takum obpa-
30M MOXHO CpaBHWUTL NoKasaTenn ypoxxanHoCTu con u nwenuusl B 2018 n 2022 rogax, a Takke OLEHUTb
BNWsIHNE NpeaLecTBEHHUKOB U konuyecTBa MNKO Ha npogyKTUBHOCTb CEMNbCKOXO3ANCTBEHHBIX KYNbTYp.

B 2018 r. cambIn BbICOKMI ypoxal cou — 2 T/ra — nony4nnu B ceBoobopoTe 1, a HauMeHbLINA —
0,9 1/ra - B ceBoobopoTte 4. YpoxainHocTb cou B 2022 r. no cpaBHeHuto ¢ 2018 r. Bospocna Ha 0,2-1,3 T/ra,
3a uckndeHnem ceBoobopoTa 2 (NpeaLecTBEHHUK — MWEHNLA), FAe YPoXanHOCTb CHuaunach Ha 0,8 T/ra.
Haubonbluee 3HaueHve Habnoganu B ceBoobopoTe 3 — 2,5 T/ra, rae B npedplayLyem rogy ool YucTbIn nap.
B octanbHbIX crnyyasx npeawecTBEHHUKOM siBnsnack nweHuua. MNpu aTom ypoxai, 6auskuin K Makcumarns-
Homy (2,3 T/ra), yoaetcs nonyuutb B ceBoobopote 1, rae konuyectso MKO oT nweHuus! 6bino BoBoe
BorbLue, Yem B ceBoobopoTax 2 1 4. Takum 06pa3om, Hauny4Luas ypoxanHocTs con B 2022 r. okasanach B
ceBoobopotax 1 1 3. [pn 3TOM 3Ha4eHWe UMeNa He TOMbKO KyNbTypa-npeawecTBEHHUK, HO U KOMMYECTBO
KO, ocTtaBnsembix Ha none. Tak, B ceBoobopoTe 1 NpuUCYTCTBYET KyKypy3a, NOCne KOTOpOW OcTaeTcs
103,0 w/ra MKO, bnarogaps yemy B 2021 r. Ha 3TOM None NOAYYUNM HAMOOMbLUMIA YpOXKaK MLUEHULb
(3,2 1/ra), uTO B CBOK OYepenb Aano 43,4 u/ra NOBEPXHOCTHbLIX OCTATKOB U KOPHEN.

HaunbonbLumni ypoxan nwenuypl B 2018 r. oTmeyeH B cesoobopote 10 — 1,7 T/ra, a HaUMEHbLUNIA —
1,1 1/ra — B ceBoobopoTax 5 u 9. YpoxanHoctb nwenuubl B 2022 r. no cpasHeHuto ¢ 2018 r. Bospocna Ha
0,6-2,8 1/ra. MakcmanbHbI NPUPOCT NoMyYeH B ceBoobopoTe 5, rae npeawecTBEHHUKOM ABASNCS YACTbIN
nap, HaumeHblUas pasHuua okasanacb B ceBoobopote 10 (NpefwecTBEeHHUK — NOACONHEYHMK). B ocTarnb-
HbIX CMy4asx B NpefplayLuem rogy Ha none Bo3genblBanach cosi. YepegoBaHue TONbKO MILEHMULb! U CON B
ceBoobopoTE 6 OKa3bIBAET NOMNOXMTENBHOE BO3AENCTBUE HA YPOXANHOCTb NileHuubl — 3,7 T/ra. bonee Hus-
KW nokasaTenb ypoxanHocTh — 2,7-2,8 T/ra — BbISIBMEH NpK 3aMeHe B CEBOOBOPOTE COM Ha NOACOMHEYHNK
W rOpYMLYy, @ SPOBOM MLLEHULb! — HA 03WUMYIO MLLIEHULY UMK SYMEHb.

0606LLas nonyyeHHble JaHHbIE, MOXHO OTMETUTb, YTO A1 COM ONTUMArbHbIM SBNSieTCs CeB000O-
poT 3: COSA — MLLUEeHMLa — NOACOMHEYHUK — nap. B 9TOM criyyae NOACONHEYHWK OCTaBnseT 60nbLUOe Konuye-
CTBO pacTUTENbHbIX OCTATKOB M KOPHEW, a Nap NOMOraeT HAKOMIEHUO BI1aru B NOYBE U YMEHBLLIAET COPHYHO
pacTUTENbHOCTb. OX0XWIA pesynbTaT nofyyeH B CeBoobopoTe 1: Cost — KyKypy3a — Cost — NiUeHuua, rae u
KyKypy3a v nweHuua ganu 3HaumtensHoe kommnyectso MKO — 103,0 n 43,4 u/ra, COOTBETCTBEHHO, YTO B
CBOK 0yepefb BnaronpusTHO OTPA3UIOCh Ha ypoXanHOCTM con. Hambonee yaayuHbIMu ANS NoyyYeHus B
2022 r. MaKCMMarnbHOro Ypoxas NIEHULbl MOXHO CYMTaTh CEBOOBOPOTHI 5 1 6, B KOTOPBIX MPOMCXOANT Ye-
pefoBaHue nweHnubl 1 con. [lobaBneHne xe B ceBOOBOPOT NOACONHEYHWKA UMK 3aMEHA SPOBON MLLEHULbI
OPYrMI 3€PHOBBLIM KYNbTYPaMmu BEAET K CHUKEHWIO YPOXANHOCTY MLLIEHNLbI.

CpaBHUTENbHLIN aHanU3 NPOAYKTUBHOCTW KynbTyp MO roAaMm Mokasan, YTO YPOXamHOCTb COU
B 2018 r. coctasuna 0,9-2,0 T/ra, Hanbonbluee 3HavyeHWe cooTBeTCTBYET 1 CeBOOOOPOTY. YpOXanHOCTb
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nweHnubl Bapbuposana ot 1,1 go 1,7 1/ra, MakcumarnbHoe 3Ha4yeHne 0TMeveHo B ceBoobopoTe 10.

B 2019 r. nokasarterns ypoxanHocTtu con coctasun ot 1,3 4o 1,9 1/ra, npeaLLecTBEHHNKOM SBNANach
nieHnya, npuyem Hanbonbluas ypoxanHoctb nonyyeHa B 10 ceBoobopoTte. YpoxxanHOCTb MLIEHWLbI NO
NPeALLECTBEHHNKY COe cocTaBmna 2,3-2,6 T/ra. Mpuyem HabnopaeTcs obpaTHas 3aBUCUMOCTb OT KOnnYe-
ctea KO npeablayLien kynbTypbl: Yem Gonblue NOBEPXHOCTHbIX OCTATKOB W KOPHEN COM OCTaBanoch Ha
none, TeM MeHbLUE Ypoxan MIEHULbI NOyYeH.

B 2020 r. cos Bo3aenbiBanach B ceBoobopotax 1 1 2, 3Ha4eHUst ypOKanHOCTH OKa3anuChb OYEHb
6nmakm n coctasmnu 1,9 n 2,0 T/ra, cOOTBETCTBEHHO. [peaLLIecTBEHHMKOM B NepBOM CeBO0bOpoTE ABNSANach
KyKypy3a, BO BTOPOM 6bIn YACTbIV Nap. BrinsHue npeaLuecTBeHHMKa KyKypy3bl, OCTaBMBLUEI Ha none 6osb-
woe konmnyectso MKO - 103,0 w/ra, okasanocb cONOCTaBUMO C NOCNEAENCTBUEM Ha YPOXaNHOCTb COU YU~
CcToro napa. 3a BeCb Nepuop UccneaoBaHNii HaMbonbLLAs YPOXXaNHOCTb NLueHULbI nonyyeHa B 2020 ., Ko-
Topas coctasuna 1,9-4,4 T/ra. MakcumanbHoe 3Ha4eHue 0TMEYEeHO B ceBoobopoTe 5, rae npeaLlecTBEHHN-
koM 6bina cosl. Boicokve 3HaveHmns ypoxaiHocTu — 3,0-3,6 T/ra — BbISIBNIEHbI NOCIE COM B KAa4YeCTBE Npea-
LUECTBEHHMKA, NOCMe BO3AESbIBaHWS NOACONHEYHMKA Obln NoTy4YeH HauMeHbLLIMI ypoxan — 1,9 T/ra.

B 2021 r. ypoxaiHoCTb con cHuaunack u coctasuna ot 0,5 go 1,1 1/ra, npeaLLecTBEHHNKOM BO BCEX
cnyyasx SBIsSNNChL 3epHOBbIE KyNbTypbl. Hanbosbluas ypoxainHOCTb COOTBETCTBYET CEBOOBOPOTY 7: niLe-
HWL@ — NOACONHEYHMK — NLLEHNLA — COsl. 3HAYEHUS YPOXXANHOCTU NeHuLbl cocTaumm 1,0-3,2 T/ra. Camblii
BbICOKWI MoKa3aTesb BbisiBNEH B CeBO06OpOTE 1: COA — KyKypy3a — COs — NeHuUa. XOT NpeawecTBeHHN-
koM B ceBoobopoTax 1 1 2 ABnsnach cos ¢ NoYTM ognHakoBbIM konuyecTom MKO, nokasaTenb ypoxaiHo-
CTW MLEHNLbI BO BTOPOM CEBOOBOPOTE OKa3asncs Huxe, YeM B NepBoMm, Ha 2,2 T/ra. Takum o6pa3om, MOXHO
NpeanonoXuTb, YTo B ceBoobopoTe 1 Ha YpOXKANHOCTb MLLEHWLbI OKa3anu BNWSIHUE NOBEPXHOCTHBIE U KOP-
HeBblE OCTaTKM KyKypy3bl, ocTaBlumecsi B nouse ¢ 2019 r., Torga kak B ceBoobopoTte 2 none naposaro u
MKO noctynunu B noyBy nuLwb 0T con. CpefHee 3HauYeHNe YpoXanHOCTY NileHuLbl B 3ToM rogy — 1,7 T/ra -
BbIno NonyyeHo nocne NOACOMHEYHNKA KaK NPeaLLeCTBEHHNKA.

B 2022 r. ypoxalHOCTb COM JOCTUIMA MakcUMyma 3a BCe rofbl UCCNedoBaHUMM M CoCTaBwna
1,1-2,5 T/ra, HanbonblLee 3HayeHue NonyyeHo B ceBoobopoTe 3, rae B npedplayliem rogy 6bin nap, B
ocCTarbHbIX CIyYasx npeaLecTBEHHMKOM aBnanach nwennya. B 2022 r. oTMeyeHa BbICOKas YPOXanHOCTb
nwexnypl — 2,3-3,9 1/ra. MakcumanbHblin nokasaTtenb JOCTUMHYT NPy OCTaBEHUM B NpedblayLlemM rogy na-
pOBOro nons. bonee HKU3KWe pesynbTaThl NONYYaATCS NOCIE COW B KAYECTBE NPeSLWEeCTBEHHKA, 8 HAUMEHb-
LKA ypoxai — nocne noaconHeYHuka. TakuM ob6pa3om, 3a Nepuog UCCrefoBaHUii OTMEYEHa TEHAEHLMA
HWU3KOrO ypoXas NLEeHULbI, Korga NpeaWwecTBEHHUKOM SBISNCA NOLCONHEYHUK.

C vncnonb3oBaHuem nporpammel Microsoft Excel 6bin BbINONHEH MaTEMATUYECKUIA aHaNU3 3aBnUCK-
MOCTU YpOXas CeNbCKOXO3ANCTBEHHbIX KyMbTyp OT CyMMAapPHOrO KOIMYeCTBa MOBEPXHOCTHBIX 1 KOPHEBbIX
0CTaTKOB KynbTypbl-NpeALIecTBEHHIKA. [N pacyeToB BbIGUpani no 0gHoN KynbType 1 cuynTanu koppens-
LMo MEXIY €€ YPOXXaHOCTBH N0 O4HOMY NPEALLECTBEHHUKY 1 konnyecTBoM KO aToro npeaLuecTBeHHuKa.
PesynbTaTbl pacyeToB NpeacTaBneHbl B Tabnuue 2. B ka4ecTBe YMCIOBOro nokasaTens, ykasbiBatoLero Ha
TECHOTY W HanpaBfieHWe CBA3M [BYX NMapameTpoB, UCMOMb3YKT KOIPPUUMEHT Koppensumm (r), 3HadeHne
KOTOPOro NEXMT B AnanasoHe ot -1 o +1. Yem bnivxxe koadhpuumeHT koppensauum K +1 unmk -1, Tem TecHee
NPAMONMHENHas KoppensaLunoHHas cessb [8].

Tabnuua 2
3aBMCMMOCTb YPOXaNHOCTM KynbTyp OT Konuyectea KO npefwecTBeHHMKa
lMNokasatenb KoaghdhmumeHT koppensumm, r| CTeneHb 3aBUCUMOCTU | YpaBHEHWE perpeccumn
YPOXGUHOCTS NUICH ML 0,24 cnaas y = -0,048x + 3,923
MO NPEALIECTBEHHNKY — COe
YPOXHOCTL nIeHML! 0,90 CHMbHas y = 0,045x + 0,140
Nno npeALecTBeHHUKY — NOACONTHEYHUKY
YpoxaitHocT cow 0,16 cnabas y=-0,01x + 0,71
MO NPEALIECTBEHHNKY — 36PHOBbIM
YpoxaiHoCTb NOACONHEYHUKa 0.82 CUTbHAS y = 0,05x+0,20
Mo NPEALIECTBEHHUKY — MLUEHULE
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AHanus faHHbIX nokasan, YTo Hambonee TeCHas CBA3b MEXAY YPOXaHOCTbIO 1 konnyecTeom KO
HabnogaeTcs B cryyae BO34eNbIBaHMS NLLEHULbI nocrne noaconHeyHuka (r = 0,90) n nogconHeyHuka nocrne
nwenuubl (r = 0,82), 370 06bACHAETCS TEM, YTO C YBENUYEHWEM KOIMYECTBA OCTABNSEMbIX Ha None pacTu-
TeNbHbIX W KOPHEBbIX OCTATKOB YBENWYMBAETCA YPOXKANHOCTb NocneaytoLwen KynbTypbl. OTMEYeHo, YT 3Tu
KynbTypbl SIBNSIOTCA XOPOLIMMW NpeALLeCTBEHHUKaMM apyr ansa apyra. Cnabas obpaTHas 3aBUCMMOCTb
HabnogaeTca mexay konndectsom MKO con 1 ypoxaitHocTbio nweHnubl (r = -0,24), a Takke npu Bo3genbl-
BaHWM COM NOCIe 3ePHOBBIX (MLEHNLA APOBasi U 03UMas, SYMEHb), B 9TOM Crydae KoahULMEHT Koppens-
Um coctaenser r = -0,16. Takum 0Bpa3om, MOXHO OTMETUTb, YTO PaCTUTENbHbIE OCTATKA COM U MLLIEHNLbI
NoYTU He BRMSIOT Ha popMrpoBaHue ByayLLero ypoxas apyr apyra.

3akntoyeHue. OUeHKa BIIMSHUS NMOXHUBHBIX U KOPHEBbIX OCTATKOB Ha (DOPMUPOBAHIE YPOXas Coun
v nweHuubl B 2022 r. npoBoAMnack CPaBHUTENbHBIM aHanM30M AUHAMUKK YPOXXaNHOCTU KyNbTyp B CEBOOO-
OpoTax, OTAMYAOLLMXCS NO OAHOW KyrbType. B 3TOT nepuog KynbTypa npoLuna oaHy poTauuo B ceBoobo-
poTe. [Ins cou onTuMarbHbIM SBMSETCS CriedytoLlee YepeoBaHue KynbTyp: COS — MUEHULA — NOACONHeY-
HWK — nap. B aToM ceBo0BOpOTE NOLACOMHEYHUK OCTaBNSAET HorbLUee KONMYEeCTBO PAaCTUTENbHbLIX OCTATKOB
1 KOPHEN, a eCTECTBEHHbI Nap NOMOraeT HaKOMMEeHWI Bnaru B NOYBE U YMEHbLUIAET KOMNYECTBO COPHOM
pacTUTenbHOCTU. B ceBoobopoTe Cosl — KyKypy3a — COst — MLLeHMLa nocne KyKypy3bl W MLLEHULbI 0CTaBanoch
GonbLue MKO - 103,0 n 43,4 u/ra, COOTBETCTBEHHO, NOBbILUEHWE YPOXaANHOCTW com cocTauno 1,2 T/ra. Biu-
SHWe Ha YPOXalHOCTb COM KYKYpY3bl Kak MpefecTBeHHUKA 0Ka3anoCh PaBHO3HAYHbIM NOCNeLenCTBII0
€CTECTBEHHOro napa. [ns nonyyeHns MakCUManbHOro ypoxas MiUeHULbl pauyoHanbHbl ceBoobOPOTHI, B
KOTOPbIX MPOUCXOANT YepenoBaHue nieHuubl 1 con. [lobasneHne B ceBOOBOPOT NOACONHEYHMKA UMK 3a-
MeHa SpOBOVA NLUEHNLbI APYrMMU 3ePHOBLIMM KyTbTypamut BEAET K CHIKEHMIO YPOXaNHOCTU.

CpaBHUTENbHbIN aHan13 NPOAYKTUBHOCTM KyNbTYp MO rofam fokasas, YTo MakcuManbHas ypoxai-
HOCTb MLUEHMLbI NONyYaeTcs nocne NpeaLlecTBeHHUKa — COM U eCTECTBEHHOrO napa. Habnogaetcs obpat-
Has 3aBMCMMOCTb OT KonudecTBa MNKO npeablayLuen KynbTypbl: Y4em 60rblue NOBEPXHOCTHbIX OCTATKOB U
KOpPHen CoM 0CTaBarioch Ha Nnosie, TeM YPOXanHOCTb NiueHULbl Obina Hke. 3a BeCb Nepuos UccreaoBaHui
OTMeYeHa TEHAEHLMS NOHWXKEHUS ypoxas NLLeHULbI Nocne NpeaWwecTBEHHNKA — NOACONHEYHMKA.

KoppensumoHHbI aHanu3 AaHHbIX nokasas, 4to Hanbonee TecHas CBA3b MEXY YPOXKANHOCTLHO U
konnyecTBoM KO HabnogaeTcs npu YepefoBaHWW NLLEHULUbI U NOACONHEYHUKA. Konn4ecTBo pacTutens-
HbIX OCTaTKOB COM W MLUEHWLbI B3aUMHO He BIUSNN Ha (popMupoBaHmMe ByayLiero ypoxas.
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BOCCTAHOBJEHUE ®YHKLUWWU PASMHOXEHUA KOPOB
U KOPMOBASA JOBABKA OMNTUIEH

Enusaseta UropesHa MetyxoBa', Mypar Xamuaynnosuy baitmuwes?™, Xamugynna bantyxaHosuy Baiimu-
wes?

1.2, 3Camapckuit rocyfapCTBEHHbIN arpapHbli yHuBepcuTeT, YcTb-Kunenbckuit, Camapckas obnactb, Poccus
llizapet2009@yandex.ru, https://orcid.org/0000-0003-1052-3836

2Baimishev_M@mail.ru™, http://orcid.org/0000-0002-3350-3187

3Baimischev_HB@mail.ru, http://orcid.org/0000-0003-1944-5651

Lenb uccnedosaHuti — 060cHo8aHUe npodomkumenbHoCMuU meyeHus podos, UHEOMKUUU NO08bIX 0Op2aHo8
U 8occmanosneHus penpodykmugHol (hyHKLUU KOPO8 80 83aumocssiau ¢ 0030l kopmogoli dobasku OnmuzeH. OdHol
U3 BaXHbIX NPUYUH HapyWeHUs1 npoyecca 80CCMaHOBIEHUS MamKU NOCie omesna KOpos S81emcs CHUXEeHUe My-
CKYbHO-HEPBHOU akmUBHOCMU €€ MbIWEYHO20 Cr1051 8 pe3ynbmame 60sbwol Memabonuyeckol HagpysKu, Hapywe-
Husi 0bMeHa 8elecme U 20pMOHaIbHO20 hoHa penpodykmugHOU cucmemsl, Ymo codelicmeyem 3adepxke npouecca
UHBOJTIOLUU NOM0BbIX OP2aHo8 U 8bi3bigaem nocrepodossie namonoauu. 3adayu uccnedosaHull — usy4ums meyeHue
podos, nocrepodosozo nepuoda, CPOKU UHBOOUUU NOIOBbIX Op2aH0o8, onimodomeopsieMocmb KOpos 8 3agUcumMocmu
om 003kl kopmosoli dobasku OnmuzeH; onpedenums nokaamesib €CMeCMeeHHOU pe3UCMeHMHOCMU Kopoe uccre-
Oyembix epynn. B akcnepumerme yyacmeosasno 40 207108 XUBOMHbIX, U3 KOMOPbIX ObiIu CGHOPMUPO8aHbI 2pyNNbI
Kopos no 0ecsimb 205108 8 kax0ol (kKoHmposnbHas, nodonbimuas-1, nodonsimHas-2, nodonsimHas-3). pynnei ¢hop-
MUpOBasUCb N0 NPUHYUNY nap-aHano208. JkcnepuMeHmarnbHoe uccredosaHue nposodunu Ha Koposax, Haxols-
Wuxcs 8 Hayare cyxocmolHo20 nepuoda u Ao nuka nakmayuu. Bo epems cyxocmoliHo20 nepuoda XueomHbIe KOH-
mpOsbHOU 2pynnbi COOepX)anuch Ha 0CHOBHOM PaUYUOHE, XUBOMHbIE N0OONbIMHBIX 2pyNN AONOIHUMESTLHO NoMyYasnu
8 pauuoH kopmosyto dobasky Onmueer 6 dose: onbimHas-1- 90 e, onbimuas-2 - 100 e u onbimHas-3 - 120 e. B xode
aKcnepuMeHma u3y4yeHbl podosbie U nocrepodosble namonoauu Kopos uccredyembix 2pynn, NPoOOHKUMETsHOCMb
nocnepo0osoll UHBOYUU MamKu, penpodykmusHas (hyHKUUS KOPO8 nocrie omena. YcmaHoe/eHo, Ymo nokasa-
menu penpodykmusHoU (hyHKLUU KOPO8 nocrie omena, NoMy4Yasux 8 COCmase 0CHOBHO20 KOPMO8020 palyLioHa Kop-
mosyr 0obagky OnmueeH 6 0o3ax 100 u 120 2, umenu He3Ha4YUMENbHYI0 pasHuLy. BKoYeHue 8 cocmag 0CHOBHO20
payuoHa cyxocmoUHbIx kKopog kopmosol dobasku OnmueeH 8 0o3e 100 & nonoxumenbHO 8usiem Ha 80cCmaHosse-
Hue penpodykmueHoU yHKUuUU Kopos & nocrepodogoll nepuod, cokpawas npodomKUMENTsHOCMb UHBOMYUU
MamKu, yMeHbLWasi KOIu4ecmeo Clly4aes nposieneHusi NociepodosbIx OCIOXHEHUU 3a cHem onmumMasbHOU KoMno-
3uyuu delicmeyrouiux KOMNOHEHMos Kopmosol dobasku.

KnioueBbie cnoBa: kopMosasi fobaBka, MHBOMOLMS, POAbI, ONIIOA0TBOPSEMOCTb, PENPOAYKTUBHASA (PYHKLMS.
Ans yumupoeanus: MNetyxosa E. W., bainmuwes M. X., baiimuiues X. b. BocctaHoBneHne OyHKLUUN pasmMHOXEHMS

kopoB u kopmoBas aobaeka OntureH // 13BecTust CamapcKoi rocyaapCTBEHHOM CEMNbCKOXO3AMCTBEHHOM akaaeMun.
2023. Ne1. C. 32-39. doi: 10.55170/19973225_2023_8_1_32
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RESTORATION OF THE BREEDING FUNCTION OF COWS
AND FEED ADDITIVE OPTIGEN
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The purpose of the work is to substantiate the duration of labor, the involution of the genitals and the restoration of the
reproductive function of cows in relation to the dose of the feed additive Optigen. One of the important reasons for the
disruption of the process of restoring the uterus after calving cows is a decrease in the musculoskeletal activity of its
muscular layer as a result of a large metabolic load, metabolic disorders and hormonal background of the reproductive
system, which contributes to the delay of the process of involution of the genitals and causes postpartum pathologies.
The objectives of the research are to study the course of labor, the postpartum period, the timing of the involution of
the genitals, the fertilization of cows depending on the dose of the feed additive Optigen; to determine the indicator of
natural resistance of cows of the studied groups. The experiment involved 40 heads of animals, from which groups of
cows of ten heads each were formed (control, experimental-1, experimental-2, experimental-3). The groups were
formed according to the principle of pairs of analogues. The experimental study was carried out on cows at the begin-
ning of the dry period and before the peak of lactation. During the dry period, the animals of the control group were
kept on the main diet, the animals of the experimental groups additionally received the feed additive Optigen in a dose:
experimental-1 — 90 g, experimental-2 — 100 g and experimental-3 — 120 g. During the experiment, the birth and
postpartum pathologies of cows of the studied groups, the duration of postpartum involution of the uterus, the repro-
ductive function of cows after calving were studied. It was found that the indicators of the reproductive function of cows
after calving, who received the Optigen feed additive in doses of 100 and 120 g as part of the main feed ration, had a
slight difference. The inclusion of the Optigen feed additive in a dose of 100 g in the main diet of dry cows has a positive
effect on the restoration of the reproductive function of cows in the postpartum period, reducing the duration of uterine
involution, reducing the number of cases of postpartum complications due to the optimal composition of the active
components of the feed additive.

Key words: feed additive, involution, parturition, fertility, reproductive function.

For citation: Petukhova, E. |., Baimishev, M. H. & Baimishev, Kh. B. (2023). Restoration of the breeding function of
cows and feed additive Optigen. Izvestiia Samarskoi gosudarstvennoi selskokhoziaistvennoi akademii (Bulletin Sa-
mara State Agricultural Academy), 1, 32-39 (in Russ.). doi: 10.55170/19973225_2023_8_1_32

[lo HeaBHEro BPEMEHM CYLLECTBOBANO YTBEPKAEHUE, UTO HEOBXOAMMO KaXxablid o4 NonyyaTh Te-
NeHKa OT KOpOBbI. B HacTosLLee BpeMs BCe Yalle NOSBASKTCS COOBLLEHMS 0 TOM, YTO JaHHOE YTBEepXaeH/e
He akTyarnbHo u yctapeno [1, 2]. [loBogoM noTtepu BaXHOCTU JAaHHOTO MOSIOXEHUS ABNSAETCA YBENUYEHME
MOJIOYHOW MPOAYKTUBHOCTM BbICOKOMPOAYKTUBHBIX KOPOB B CBSA3W C TEM, YTO MPOUCXOAWUT HapalBaHue
TEMMOB WHTEHCU(MKALMW MOSOYHOW NPOAYKTUBHOCTM, NpU 3TOM NpeHebperaetcs (hakT nosiBfeHus npu-
nnoga. B nogobHbIx nybrimkaumsax aBTopbl CCbINAKTCS HA TO, YTO HEBO3MOXHO LOCTUHYTb OCEMEHEHMS
BbICOKOMPOAYKTUBHbIX KOPOB B Nepuog OT oTeNa 40 Nuka fakTauuy HeCMOTPS Ha TO, YTO NOTEHLMan BbICO-
KOW MPOAYKTUBHOCTM XXMBOTHOTO 3aBMCUT OT €ro CroCoBGHOCTW K BOCMPOM3BOACTBY, YTO MOATBEPKAAETCS
9KOHOMUYECKON 3h(HEKTUBHOCTLIO paboThbl XO3AUCTB MOSIOYHOTO HanpaeneHus. B nutepatype umetotcs
[aHHble O TOM, YTO OAHOM W3 YacTO BCTPEYaeMbIX MPUYMH NAToONOMil POAOB WM NOCNEPOS0BOro nepuoaa
SBNAETCA YANMHEHHAs NakTauums, kotopas cosgaeT Oonbluyio MeTabonmnyeckyto Harpysky Ha OpraHuam
CaMKM, YTO SBNSETCSA CEACTBMEM HapyLLEeHWst 0OMEHa BELECTB 1 rOPMOHAbHOMO (hoHa penpoayKTUBHOW
cucTemsl [3, 4, 5, 6]. B ¢BSI3M C YeM peLLeHre BONPOCOB MOBbILLEHWS MOMIOYHON NPOAYKTUBHOCTM KOPOB M X
BOCMPOM3BOANTENBHOM (DYHKLMM, @ TaKKE MOBbILIEHWS XKU3HECTOCOOHOCTU PEMOHTHOIO MOMOAHSIKA CTOUT
[0CTaTOYHO OCTPO.

B cBoto 04epeapb npasunbHOe GeNKOBOE NUTaHKWe CNOCOBCTBYET CHKEHWIO NPOSBIEHUS NATONOMA
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POJOB 1 NOCNEPOAOBOr0 NEPUoAa 1 NOBLILIAET XU3HECNOCOBHOCTb NPUNIIOAA, XMBOTHbIE NPUXOAST B OXOTY
1 OCEMEHSIOTCA B NEepBbIi MECAL, NOCne 0Tena, YTo NOATBEpXAAET APEEKTUBHOCTb UCMONb30BaHUS 3aLLm-
LLleHHOro HebesnkoBOro asoTa B paLMOHe KOPOB Kak C TOYKM 3peHUs PU3NOMOriK, Tak U 3KOHOMUYECKOW 3dh-
thekTnBHOCTN. OCOBEHHO aKTyarbHbIM SBMSETCA BKIOYEHNE B PALMOH XWBOTHBIX 3aLLMLLEHHOTO HEBenko-
BOro a3oTa B nepuog 6epeMeHHOCTH, YTO ONTUMArbHO BAUSIET HA COCTOSIHWE 340POBbLS XWUBOTHOTO, @ Npo-
LOMXWTeNbHas naktauus TpebyeT 4oNonHUTENbHbIX 3aTpaT aHeprum [7, 8, 9].

AKTYanbHbIM peLLeHneM SBMSETCH KOPPEKLMS TEXHOMOTMM MOSIOYHOrO CKOTOBOACTBA C LiENbio Or-
TUMM3ALMN KOPMEHUS BbICOKONPOAYKTUBHBIX KOPOB 1 yCTpaHeHus HegocTaTkos [10, 11].

B HacTosiLiee BpeMs Mano W3y4eHHbIM OCTalTCA BOMPOCH! BUSHUS 3aLUMLLEHHOMO HEBEenKoBoro
a3oTa Ha NPOAOMKNUTENbHOCTb PU3NONOTNYECKMX NEPUOAOB, TEYEHWE OTENa, a Takke BONPOCH! BOCCTAHOB-
NeHNs NonoBoM CUCTEMbI NOCHIE OTESNAa 1 OCEMEHEHNS B NepByio NonoBsyo oxoTy [12, 13, 14].

B cBs3u ¢ yem onpegenexue ny4wein JO3MPOBKM KOPMOBOW fobaBkn OnTureH B pauuoHe KOpoB
MOJIOYHOTO HanpaBMneHusi, CocobCTBYIOLEN ONTUMANbHBIM CPOKaM WHBOIOLMW MOMOBLIX OPraHoB M BOC-
CTaHOBJEHNS (DYHKLMN PA3MHOXEHUS Y BbICOKOMPOAYKTUBHBIX KOPOB FOMLUTUHCKOM NOPOabl ABNSETCS aKTy-
anbHbIM.

Lenb uccnedosaHuli — 060CHOBaHWE NPOAOIKUTENBHOCTI TEYEHUS POLOB, MHBOMIOLMM NONOBbIX
OpraHoB ¥ BOCCTAHOBNEHWS PENPOAYKTUBHOM (YHKLMW KOPOB BO B3aMMOCBSA3M C 40301 KOPMOBOW A06aBKM
OntureH.

3adayu uccnedosaHull — U3yunTb TEYEHUE POZOB, MOCMEPOLOBOTO NEpPUOaA, CPOKM MHBOMOLMM
NOMOBbIX OPraHoOB, ONIIOA0TBOPSAEMOCTb KOPOB B 3aBUCKMOCTM OT 403bl KOPMOBOWN fobaBku OnTureH; onpe-
[EenuTb NokasaTtenb eCTECTBEHHOM PE3NCTEHTHOCTW KOPOB UCCReayeMbIX rpynn.

Mamepuan u memoObI uccnedogaHull. KCNEPUMEHT NPOBOAMUNCS HA BbICOKOMPOLYKTUBHBIX KO-
poax B AO «Huea» CtaBpononbckoro paioHa Camapckon obnacti. Bce XMBOTHbIE Bblfn FOMLLTUHCKOM
nopogel. B akcnepumeHTe yyacTteoBano 40 ronos XMBOTHbIX, U3 KOTOPbIX OblnM CHOPMUPOBAHLI FpyNMbI MO
[ECATb FONOB B KAXA0M (KOHTPOSbHAsA, NoAoMNbITHas-1, NogonbITHas-2, nogonbiTHas-3). pynnbsl hopmMmpo-
BanMCb NO MPUHLMMY Nap-aHarsioros.

JKCnepuMeHTanbHoe MccrefoBaHWe NPOBOAUIN Ha KOPOBaX, HaXOAALMXCH B Hayarne CyxocToi-
HOro nepuoaa 1 40 Nuka nakTauuu. Bo Bpemsi CyxoCTONHOIO Nepuoaa KUBOTHbIE KOHTPOMbBHOM rpynmbl CO-
[iepanacb Ha OCHOBHOM paLyiOHe, a XWUBOTHbIE MOAOMbITHBIX FPYNN AONOMHATENBHO NOMyYani C paLyoHOM
kopmoByto fobasky OnTureH B fose: nogonbiTHas-1 — 90 r, nogonbiTHas-2 — 100 r n nogonbiTHas-3 — 120 .

B xopae akcnepumeHTa 13y4eHbl poaoBbIe 1 NOCNEePOAOBbIE NATOMOrMM KOPOB UCCNeayeMbIX rpynm,
KOTOpble Y4NTbIBAMM NO CEedyWyUM nokasaTensm: NpoLoKUTENBHOCTb TEYEHUS POLOB, XapaKTep Teye-
HWS pogoB 6e3 naTonoruuy, ¢ naTonorkei (B TOM Y1cne 3agepxxaHue nocneaa, TpyaHble poabl, NOCNeposo-
Bbl€ MATONOrMK, NPOSBMEHNS NOCNEPOAOBbLIX OCMOXHEHWI (B NpoLeHTax)). MpoAoMKUTENBHOCTL NOCHEepo-
[0BO MHBOSTIOLMW MATKN ONpeaensnm no cneayioLymM nokasaTensM: npekpalleHne Bubpawmi cpegHux Ma-
TOYHbIX apTEPUIA, BOCCTAHOBEHWE Ta30BbIX CBS30K, BOCCTAHOBMEHWE BYNbBbI, NPEKPALLEHIE BblLENeHNN
NOXWIA, PETPECCHS XXENTOrO Tena 1 MHBONKLMS MaTKu (B AHSX). PenpogyKTuBHYI0 (hYHKLMIO KOPOB UCCneay-
eMbIX rpynn nocrne oTena onpegensnu no nokasatensm: OnnogOTBOPSAEMOCTb B NEPBYKO U nocneayLime
OXOTb! (B NPOLEHTaxX), MHTEpBan Mexay nonoBbIMIA LyKNaMn (B AHAX), CPOK NNOAOTBOPHOMO OCEMEHEHMS
(B OHSIX), MHAEKC ONNOAOTBOPEHMS

Pe3ynbmambi uccnedosaruil. OfHON 13 BaXHbIX MPUYMH HAPYLLEHWS NPOLECcCa BOCCTaHOBNEHUS
MaTKW nocne oTena KopoB SBMSETCA CHKEHWE MYCKYNbHO-HEPBHOW aKTUBHOCTY €€ MbILLIEYHOTO Cos B pe-
3ynbTaTe 6onbLLON MeTabonMyeckon Harpysku, HapyLweHus obMeHa BeLLECTB 1 ropMOHaNbHOTO hoHa pe-
NPOAYKTVUBHO CUCTEMBI, YTO COAENCTBYET 3aAepKke NpoLecca VHBOMIOLMM NOMOBLIX OPraHoB W BbI3bIBAET
nocrnepoaoBble nartonoruu [14].

PoaoBble 1 NOCNepoaoBbIE NATONOMM Y BbICOKOMPOAYKTUBHBIX KOPOB TOMLUTMHCKOM NOpoAab! B 3a-
BMCUMOCTM OT [03bl KOPMOBOIA A06aBku ONTUreH npoTekans HeoaMHaKoBO. Tak, B KOHTPOMbHOM rpynne
y 5 kopoB (50%) pogpl npoTekanu ¢ natonorven, 4to Ha 10% Bonblue, YeM y KOPOB NEPBOM NOLOMbITHON
rpynnbl, KOTOPbIM CKapMIIMBanM B COCTaBe OCHOBHOMO paLoHa KopMoByto fobasky OntureH B gose 90 r
(Tabn. 1). Bo BTOpOW 1 TpeTbE NOAOMBITHON rPynnax XUBOTHBIX, B COCTaBE OCHOBHOIO pPaLMOHa KOTOPbIX
kopmoBasi gobaska OntureH pgasanack B go3ax 100 n 120 r, pogoBbiX ¥ NOCNEPOAOBLIX NATONOMMA He
Habnoaganock.
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Tabnuua 1
PopoBble 1 nocnepoaoBbIe NATONOIMM y KOPOB UCCNEAYEMbIX rpynn

['pynna XmBOTHbIX
Mokasatens, %
KOHTpPOMbHas noaonbITHas-1 noJonbITHas-2 noaonbITHas-3
TeueHve poaos:
6e3 natonorum 50,0 50,0 80,0 80,0
C naTonoruen 50,0 40,0
B T.4. 3aiepxaHue nocnega 20,0 10,0 10,0 10,0
TPYAHbIE pogbl 30,0 30,0 10,0 10,0
MocnepopoBble natonoriu, % 40,0 30,0 10,0 10,0
OCTPbIN THOWHBIN KaTapanbHbIA 3HLOMETPUT 20,0 10,0 - -
cybuHBOMIOLMS MaTKM 40,0 30,0 10,0 10,0

B KOHTPOMNBHON rpynne XuBOTHBIX y ABYX kopoB (20%) Habntoganoch 3agepxaHue nocrneaa, B nep-
BOWM NOAOMBITHON rpynne AaHHas natonorust Gbina oTMeyveHa y ogHomn koposbl (10%), BO BTOPOA W TPETLEN
NOAOMbITHLIX rpynnax 3agepxanus nocneaa He Gbino.

TpyZaHble poabl BO 2 M 3 NogomnbITHON rpynnax 6binn oTMedeHbl y 10% XUBOTHbIX, B 0BOMX Cryyasx
NPWUYMHON SBNANOCH KpynHonnoaue. B KOHTPOMbHOM 1 1 NOAOMNLITHOW rpynne TPyAHbIE pofbl BCTpeYanmch
y 30% XMBOTHBbIX, NPUYMHOM KOTOPbIX ObInn criabble CxBaTku, YTO BblpaXanocb HenpaBWUIbHbIM Pacnono-
KEHWEM Nnofa B MaTke BO BPEMS POJOB.

CybuHBOMIOLMIO MaTKW B KOHTPOMbHOM rpynne auarHoctuposamut y 40% XWBOTHbIX, B OMbITHON
1 rpynne -y 30% xu1BOTHbIX. CyGUHBONIOLMS B NOCNEAYIOLEM OCINIOXHANACL OCTPbIM THOWHOTO KaTaparb-
HbIM SHZOMETPUTOM: B KOHTPOSbHOW rpynne ero auarHoctuposann y 20 % XWMBOTHbIX, B OMbITHOM
1 rpynne — y 10% *uBOTHbIX. Bo 2 1 3 nogonbITHOM rpynnax 13 nocnepopoBbIX NaToNorkin 0TMeYanoch
TOMNbKO CybuHBontouus matkn y 10% kopos.

[narHos Ha nocnepogoBble NaTONOMMK YCTaHaBMBaNM Mo BblAENEHUSM U3 NONOBOM LUenu. Tak, y
KOPOB C AWNarHo30M CyBUHBOSIOLMS MaTKW B NOXWUSX HA LECAThIN AeHb OTMEYanM YacTble BblOeNeHNs Xna-
koro, Bypo-kpacHoro aKccyaara C HeMpUATHbIM 3anaxoM, a Ha YeTbipHaALaTbI [eHb Y XMBOTHbIX Habnto-
[ann KNWHWYECKYI KapTUHY OCTPOro rHOWHO-KaTapasbHOro 3HAOMeTpuTa. PekTanbHbIM uccnefoBaHueM
yCTaHaBNMBaIM CHWXEHUE COKPATUTENbHON CNOCOBHOCTM MaTKW, HAaNOSIHEHHOCTb ee XWAKOCTb, Macca-
KEM MaTK/ NPOBOLMPOBAsM BblAeNeHMe 13 NONOBON LENM dKccydaTa ¢ Npoxunkamm rHos. PaccacbiBaHue
KENTOro Tena AuarHoCTMpOBani ¢ MOMOLLbLIO LmMdpoBoro ynbTpa3ssykoBoro annapata KX5200. beictpee
BCEro OHO HACTyNano Y XMBOTHbIX 2 NOAOMLITHON rpynnbl M cocTaBuno 12,08 AHS, 4TO MEHbLUE, YEM B KOH-
TponbHOW rpynne, Ha 4,39 AHs, B 1 nogonbITHOM rpynne — Ha 3,09 AHS 1 BO BTOPOW NOLOMbLITHOMN rpynne —
Ha 0,05 gHa. 370 yKasbiBaeT Ha 6onee paHHIO WHBOIMIOLMIO NONOBbLIX OPraHOB 1 HACTYNIEHUE NOMOBOro
yukna. Mocnepogosble NaTtonoruy B Buae CyOUHBOMIOLMM MATKV 1 OCTPOrO FHOMHO-KaTapasnbHOro 3HAOMET-
puUTa OKa3anum 3HaunTenbHOE BIUSHWE Ha TeYeHMe NpoLecca UHBOMOLMN MaTKM.

BHeceHue B OCHOBHOM pauyoH kopmoBoil fobaBkun OnTureH okasano BO3AENCTBKE M HA MpoLece
WHBOMOLMM MOMOBbIX OPraHOB KOPOB NOAOMbITHLIX rpynn. C NOMOLLBK peKTabHOro UCCnefoBaHNs, KOTo-
poe NPOBOANIIN XMUBOTHBIM Kax/ble ABa [HS B TEYEHME NepBbIX AECATH AHEN nocne podos, Obino onpeae-
NEHO npekpaLLeHre BUbpauuii cpeaHe MaTOuHbIX apTepuit.

Y KopoB, B COCTaB OCHOBHOIO paLuoHa KoTopblx fobasnsanu kopmosyo fobasky OnTureH B fose
90 r, npekpaLleHne B1OpaLmumM cpeaHe MaTOuHbIX apTepuin 0TMevanoch vepes 6,47 gHein, 4to Ha 1,15 gHs
MeHbLLEe, Yem B KOHTpone. [pekpallyeHne Bubpauum cpeaHe MaTouHbIX apTepuil B 3 NOAOMNBITHOM rpynne
KMBOTHbIX 3aKoH4Mnack Yepes 5,20 gHs, 4to Ha 0,05 gHen Borblue, YeM y KOPOB 2 NOAOMbLITHOM rpynMbl.
[loctoBepHO 3HauMMyo pasHuuy — 2,47 gHsa (P<0,05) — coctaBun nokasatenb npekpaLleHus Bubpaumum
CpedHe MaTOuYHbIX apTepU y KOpOB, KOTOPbIE MOfy4anu OCHOBHOW pauuoH 6e3 kopmMoBon [Lobasku
(7,62 gHs1), C 4aHHbIM NOKa3aTeNeM XUBOTHbIX NOAOMBITHON rPYNMbI, KOTOPbIE NOMYyYanit OCHOBHOW PaLMOH
¢ fosoi kopmosoit gobasku 100 r (tabn. 2).

lMokasaTenb BOCCTAHOBMEHMS Ta30BbIX CBA30K XWBOTHBIX NOCIE POAOB COCTABUI: B KOHTPONBHOM
rpynne — 5,83 gHS, B nepsoit nogonbiTHOW rpynne — 5,19 gHen, BO BTOPOM UM TPETbEN MNOAOMbITHBIX
rpynnax — 3,58 n 3,56 aHs, cooTBeTCTBEHHO. [JocTOBEPHO 3HauYMMas pastuua (P<0,05) B cpaBHEHWM C KOH-
TPONeM yCTaHOBNEHA MeXaY NOKa3aTensMu XKIBOTHbIX BTOPOM W TPETLEN NOAOMBITHLIX Mpyn.

35


https://sinonim.org/s/%D0%B2%D0%BE%D0%B7%D0%B4%D0%B5%D0%B9%D1%81%D1%82%D0%B2%D0%B8%D0%B5

Tabnuua 2
AHBONIOLMS NONOBBIX OPraHOB KOPOB UCCNEAYEMbIX rpynn

[pynna X1BOTHbIX
lMokasatenb
KOHTpPOMbHas noaonbITHas-1 noJonbITHas-2 noaonbITHasA-3

Npexpawekve supauuit 7,62+0,85 6,470,76 5,15+0,38" 5,2040,44
CPEeAHUX MaTOYHbIX apTepuit, AHeN

BoccraHoBneHNe Ta30BbIX CBA30K, AHEN 5,83+0,58 5,19+0,49 3,58+0,28" 3,56+0,31*
BoccraHoBneHue ByIbBbI, AHEN 5,16+0,43 4,92+0,36 3,61+0,26 3,59+0,27
[NpekpaLleHue BblgeneHuin Noxui, gHen 14,52+0,51 14,0840,44 10,46+0,61 10,75£0,49
Perpeccus xenToro Tena, gHen 16,47+0,72 15,17+0,58 12,08+0,38 12,13+£0,42
VHBOMIOLMS MaTKK, OHEN 46,2245,37 33,1444,09 28,43+2,16 27,7243,03

Mpumeyanue: * — (P<0,05).

Camblil JONrMiA NpoLEecC BOCCTAHOBMEHWS BYNbBbI MOCrne POAoB Oblfl OTMEYEH B KOHTPOMNBHOM
rpynne KopoB v coctaBun 5,16 feHb, YTo Ha 1,55 1 1,57 feHb JonbLue, YeM Y XMBOTHBIX BTOPOW U TPETbEN
NOAOMbITHBIX rPYMM, COOTBETCTBEHHO.

BbicTpee Bcero npouecc BblAeNeHUs NoXui nocre oTena 3aBepLuarncs y XUBOTHbIX BTOPOW Noa-
onbITHOW rpynnbl — 10,46 OHSA, CaMbl ANUTENbHbIM MPOLECC OTMEYaNncs Y XMUBOTHBIX KOHTPOIbHOW
rpynnbl — OH 3aKaH4YMBanNCS TOMbKO K 14,52 AHI0.

Noxum B nepBbIi A€Hb NOCAE OTena Y KOPOB BO BCEX UCCRedyeMbIX rpynnax uMeni CBETNO-KpoBs-
HUCTbIN LBET, TYCTY0 KOHCUCTEHLMIO, 6e3 Cnelndmnyeckmx 3anaxos.

K 4-5 gHio nocne poga y KopoB BTOPOM U TPeTbel NOZOMbITHBIX TPYNM LUBET NIOXUA U3MEHSNCS K
Bonee cBeTnoMy 1 K 14 AHIO NOXUM CTAHOBMIMCb NPO3PAYHOro LIBETA, BA3KOM KOHCUCTEHLWW. B KOHTpOIb-
HOW rpynne XXMBOTHbIX, rAe OTMEeYanuCh NOCNepoaoBbLIe NATONOMMK, Ha LWECTON AeHb Mnocre oTena Noxumn
ObIM XMOKON KOHCUCTEHLMN.

Ha 12 geHb nocne pogoB pekTanbHbIM UCCIEA0BAHNEM Y XXMBOTHBIX BTOPOI 1 TPETbEN MOAONbBITHBIX
rpynn GbIN0 YCTaHOBMEHO, YTO MaTKa CokpaLlaeTcs, NanbnupyeTcs ee Npodonbyatas CTpyKTypa, Mexporo-
Basl bopo3aa, budhypkaums poroB MaTky, CTEHKI MaTKM NAOTHbIE. XKMBOTHbLIX NEPBON NOLOMbITHOM MPyNMb
C NaTonoruet NocnepoLoBoro nepuoga budypkawms poros MaTku nanbnuposanacs k 18 AH0 nocne oTena,
MaTka bblna runoToOHWMYHa, CTEHKM ee Bbinu TOHbLLE, NPOAOMbYaTas CKNag4yaTocTb He npoLlynbiBanacs. Y
kopoB 6e3 naTonorun B NepBoN NOAOMLITHOW rpynne MaTka BO3BpaLlanach B Ta30BYH MOMOCTb K 12 AHIO,
TaKxe Kak v B NepBo 1 BTOPOW NOZOMBITHOW rpynnax.

YCTaHOBIEHO, YTO MPOLECC MHBOSIOLMM MATKM Y KOPOB, KOTOPbIM B COCTaBE OCHOBHOIO paLoHa
ckapmnuBanack kopmosasi gobaska OntureH B go3e 100 u 120 r, npotekan GbicTpee U 3aBepLUMIICA Ha
28,43 27,72 peHb, uto Ha 17,79 1 18,5 oHEN MeHbLUE, YEM Y KOPOB C PaLMOHOM 6e3 NPUMEHEHMS KOPMOBOIA
nobasku. PasHuua 3Hayuma — P<0,05.

B pesynbTate nccneaoBaHUi xapaktepa TeYeHns NoCnepoaoBoro Neproga yCTaHOBIIEHO, YTO Y KO-
POB, KOTOPbLIM HE CKapMnMBanu KopMoByto fobasky OnTureH, bbina 6onee NPOAOMKMTENbHAS VHBOMIOLMA
MaTKW, O YeM CBMAETENbCTBYKOT MOKa3aTenu OKOHYAHWS BbIAENEHUs MOXWUA, npekpalleHus Bubpavmm
CpeaHe MaTOYHbIX apTepuin, BO3BPALLEHUS MaTKM B Ta30BYHO NONOCTb, paccachiBaHWs XenToro Tena.

Kopmosas gobaska OntureH B gosax 100 1 120 r cnoco6cTByeT Bonee BbICTPOMY TEYEHWO POLOB,
Ha 20% CHWXaeT PUCK BO3HUKHOBEHWS 3adepxaHus nocnega, noBbIlWAeT pUrMaHOCTL MaTKK, COKpalyaet
NPOAOMKMTENBHOCTb HBOMIOLMW NOMOBbIX OPraHOB NOCNEPOLOBOrO NEPUOAA U CHUXAET PUCK BOHUKHOBE-
HWS NOCNepPOAoBbIX 0CNOXHEHUN Ha 30% MO CPABHEHWIO C XKUBOTHBIMW KOHTPOSTBHOW TPYNMbI.

lNokasaTenu pesynbTaTUBHOCTY OCEMEHEHUS KOPOB NOAOMBITHBIX FPYNN 3aBUCST OT [03bl KOPMOBOW
nob6askn OnTureH. Pe3ynbTaTbl 0CEMEHEHUSt KOPOB KOHTPOMBHOM 1 NEPBO NOAOMBITHON rPYnMbl Ny Npo-
SIBNEHUM NEePBOIA NONoBon oxoTbl coctaBnnun 30%, 4to Ha 20% MeHbLLE, YEM KOPOB BTOPOWN U TPETbeil Noa-
OMbITHBIX FPYNM, KOTOPLIM CKapMIMBany kopMoByto fobasky OntureH B gosax 100 n 120 r (tabn. 3).

3a BeCb Nepuoa MccrnefoBaHWA ONMOLOTBOPSIEMOCTb KOPOB COCTaBWIa: B KOHTPOMBHOW rpynne
70%, B nepsoi nogonbiTHoW rpynne 80% 1 90% BO BTOPOI 1 TPETbEN NOLONbITHLIX rPynnax.

HanbonbLumin MHAEKC ONNOAOTBOPEHNS OTMEYEH B rPynne KOPOB, HE MONYyYaBLUKX B CTPYKTYpe pa-
LnoHa kopmoByto fobasky OnTureH, oH coctaeun 2,8, uto Ha 0,3, 1,0 m 1,1 MeHbLLe, YeM Y KOPOB NOAOMbIT-
HbIX rpynm, COOTBETCTBEHHO. [lobaBneHme kopMoBOi 06ABKN B OCHOBHOW paLMOH NO3BOMNUIIO YMEHBLLNTD
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WHTEpBan Mexay NoroBbIMK LMKMNaMK (N0 CPABHEHMIO C KOHTPOMEM) Ha 2,54 [HS B NepBOi NOAOMbITHOM
rpynne u Ha 9,04 1 9,13 aHen BO BTOPOW M TPETbEN MOLOMbITHLIX FPynnax, pasHuLa JOCTOBEPHA 3HauMMa
(P<0,05).

Tabnuua 3
PenpoayKTuBHas (OyHKLMS KOPOB MCCReayeMbIX rpynn
[pynna XmBOTHbIX
lNokasaTtenb
KOHTpOMbHas noaonbITHas-1 noJonbITHas-2 noaonbITHasA-3
KonnyecTBo ronos 10 10 10 10
OnnopoTBOpPsieMOCTb, %, B T.4.
nepBoe OCEMEHEHNE 30,0 30,0 50,0 40,0
BTOPOE OCEMEHEHME 20,0 30,0 30,0 40,0
TPETbE OCEMEHEHNE 20,0 20,0 10,0 10,0
BCEro 0CEMEHWII0Ch 70,0 80,0 90,0 90,0
VikTepaan Mexqy rorosbii 38,18+3,87 35,64+4,81 29,143 40* 29,05+2,80*
LMKNamm, aHeil
Cpok nnoRoTBOpHOTo 149,24+5,83 141,3046,12 122,14+3,38 121,95+4,07
OCEeMeHeHus, AHeN
MHpekc onnogoTBOpeHNs 2,80+0,14 2,50+0,18 1,80+0,21 1,70+0,19

Mpumevanwe: * — (P<0,05).

CpOK NNogoTBOPHOrO OCEMEHEHMS KOPOB KOHTPOIBHOM rpynnbl nocne otena coctasun 149,24 gxs,
4TO Ha 27,1 aHsa Gonblue, Yem BO BTOPOW NOAOMbLITHOM rpynne, Ha 27,29 aHs Gonblue, Yem B TPETbEN Noa-
OMbITHOM rpynne, 1 Ha 7,94 oHen Bonblue, YeM B NEPBOM NOZOMNBITHON rpynne.

3aknroveHue. B pesynbTaTe NpoBE4EHHOrO KCMEPUMEHTA YCTAHOBIIEHO, YTO MoKasaTenu penpo-
OYKTUBHOW (hYHKLIMM KOPOB MOCHe 0Tefa, Nony4vaBLUMX B COCTaBE OCHOBHOMO KOPMOBOTO paLiMoHa KOPMOBYHO
nobasky OntureH B fosax 100 n 120 r, nMenn He3HaumMTENbHYI0 pasHnLy. BkroyeHne B COCTaB OCHOBHOMO
paLoHa CyXOCTOMHbIX KOpoB kKopMoBoit fobaskn OnTureH B fo3e 100 r nONOXMTENBHO BAKSIET HA BOCCTa-
HOBMeHWe penpoayKTUBHON (PYHKLMM KOPOB B MOCAEPOA0BON Nepros, CokpaLlas MpOAOIIKUTENbHOCTb WH-
BOMIOLMM MaTKMW, YMEHbLLAS KONIMYECTBO CMyvaeB NPOSIBIIEHNS NOCNEPOAOBbLIX OCNIOXHEHUI 3@ CYET OnTu-
MasibHOW KOMNO3ULMKM LEACTBYIOLLMX KOMNOHEHTOB KOPMOBOMN JOOABKY.
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AHATOMO®YHKLIUOHAIbHAS XAPAKTEPUCTUKA MbILLLI TOKTEBOIO CYCTABA
Y KOLWK/A AOMALLHENW

Hartanba AHaTonbeBHa CnecapeHko'™, EneHa OneroeHa LLnpokoBa2, dnbausp OpmoHoBuy OraHoBs, ExaTe-
pvHa AHppeeBHa LLleTuHuHa?

1.2.3,4degepanbHoe rocydapcTBeHHoe BogpkeTHoe 0bpasoBaTenbHOE yupexaeHie Boicliero obpasoanms «Mockos-
cKasi rocyjapCTBeHHas akaAemus BeTEPUHaAPHOI MeanuyHbl u GuotexHonorm — MBA nvenn K. U. Ckpsbunay
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Lenb uccnedogaHull — onucaHue aHamomo-(byHKUUOHabHOU XapakmepucmuKku MbIWy STOKMe8oz2o Cy-
cmaea y npedcmasumenel Kowaybux 0ns onpedeneHus MexaHu3ma nospexadeHus. B cmambe npedcmasneHa aHa-
momuyecKas U (hyHKYUOHasTbHas Xapakmepucmuka MbILWy TOKMegozo cycmasa y Kowku domawHel. MccnedogaHue
8bINOTHEHO Ha Kaghedpe aHamoMUuU U 2ucmoroauu XusomHasIx umeHu npogpeccopa A. @. Knumosa ®rEQY BO «Moc-
Kosckas eocydapcmeeHHas akademus eemepuHapHol MeduyuHb! U buomextonoauu — MBA umeru K. CkpsibuHay.
M3yueHue aHamoMo-(hyHKUUOHaIbHOU Xapakmepucmuku Mbiuy, 0elicmeylouwux Ha J10Kmesol cycmas KOwKu 9o-
MalHel, 0Cywecmensanu ¢ NOMOWbI0 06bI4HO20 U MOHKO20 aHamoMu4Yecko20 NpenapuposaHusi ¢ UCNob308aHUeEM
6uHOKynspHOU nynb1, GUOMEXaHUYECK020 MOAETUPOBaHUS CMamo-lIOKOMamopHO20 akma U 8bISeieHuUs Kak 0bLjux,
mak U 8udosbIx 3aKkoHoMepHocmel ux cmpoeHus. Ob6bekm uccriedogaHull — kowka 0omalwHss (n=14) 06oez0 nona
g 8os3pacme om 2 0o 7 nem. Ha ocHosaHuu nposedeHHbIx uccredosaHull ycmaHosneHb! 0bujue U 8Udosble 0CobeH-
HOCMU aHamoMuyecKol opeaHu3ayuu MbIWy 710KMego20 cycmasa y npedcmasumens cemelicmea Kowaybux.
Y Kowku domawHel ebisigneHa He onucaHHas paHee 8 docmynHol numepamype OelbmosudHoneyesas Mbiliya,
MECHO c8si3aHHas C nneyegoll Mbiyel. Takxe ycmaHo8eHbl 0C0BEHHOCMU CMPOEHUS mpexeaasoll MbIwybI nieya,
nposiensrowuecs 8 sudocneyuguyHoCmu npukpensieHus ee OnuHHOU u MeduarnbHoU 20/1080K, KOHconudayuu name-
paribHOU 20/108KU € 710NamMOYHOU Yacmbko 0erlbmosudHOU MbILLUbI, Hanuyuu 0buwie2o cyxoxurus AUHHOU 20/108KU
U 3a0CmMHOU Mbiwl, Makxe 0bHapyxeHbl 000a80YHbIe 20108KU mpexanasoll Mbiwyb! nieya. [pedcmagneHb! 0Co-
beHHOCMU aHamoMu4yecko20 0hopMITeHUs kK8adpamHo20 NPOHamopa, Ny4ku 80/I0KOH KOMopo20 06bEeOUHSIOMCS C
00HUM U3 bproweK y4ego20 caubamens 3ansicmbs. [1ony4yeHHble HopMamugHbie OaHHbIe Mo2ym bbimb 6a308bIMU
Npu OUEHKe CMPYKMYPHO20 COCMOSHUS ONOPHO-08U2ameslbHO20 annapama u duagHocmuke opmoneduyeckux na-
mosnoaull y U3y4yaembIX XUBOMHbIX.

KntoyeBble cnoBa: KoLLKa, TOKTEBOI CyCTaB, JIy4EeNOKTEBON CYCTaB, MbILLLbI.
Ansa yumupoeanus: Cnecaperko H. A., LUnpokosa E. O., Oranos 3. O., LeTtuHuHa E. A. AHaToMOYHKLMOHANbHas

XapaKTepUCTHKa MbILLLL JIOKTEBOIO CyCTaBa Y KOLLKM gomaluHei // 3sectus Camapckoi rocydapCTBEHHON CENbCKO-
xo3sicTBeHHon akagemum. 2023. Ne1. C. 40-46. doi: 10.55170/19973225_2023_8_1_40
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ANATOMICAL AND FUNCTIONAL CHARACTERISTICS OF THE MUSCLES
OF THE ELBOW JOINT IN A DOMESTIC CAT
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1.2.3.4Moscow State Academy of Veterinary Medicine and Biotechnology named after K. I. Scriabin
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markopolo6873152@yandex.ru, http://orcid.org/0000-0003-4891-5405
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The purpose of the research is to describe the anatomical and functional characteristics of the muscles of the elbow
joint in feline representatives to determine the mechanism of damage. The article presents the anatomical and
functional characteristics of the muscles of the elbow joint in a domestic cat. The study was performed at the
Department of Anatomy and Histology of Animals named after Professor A. F. Klimov of the Moscow State Academy
of Veterinary Medicine and Biotechnology — MVA named after K.I. Scriabin. The study of the anatomical and functional
characteristics of the muscles acting on the elbow joint of a domestic cat was carried out using conventional and fine
anatomical dissection using a binocular magnifying glass, biomechanical modeling of the locomotor act and
identification of both general and specific patterns of their structure. The object of the study was a domestic cat (n=14)
of both sexes aged from 2 to 7 years. Based on the conducted studies, the general and specific features of the
anatomical organization of the muscles of the elbow joint in a representative of the feline family have been established.
In a domestic cat, a deltoid-shoulder muscle, which was not previously described in the available literature, was found
to be closely related to the shoulder muscle. The structural features of the triceps of the shoulder muscle were also
established, manifested in the species-specificity of attachment of its long and medial heads, consolidation of the
lateral head with the scapular part of the deltoid muscle, the presence of a common tendon of the long head and the
acuminate muscles, and additional heads of the triceps of the shoulder muscle were found. The features of the
anatomical design of a square pronator, the bundles of fibers of which are combined with one of the bellies of the radial
flexor of the wrist, are presented. The obtained normative data can be basic in assessing the structural state of the
musculoskeletal system and the diagnosis of orthopedic pathologies in the studied animals.

Keywords: cat, elbow joint, radius-elbow joint, muscles.

For citation: Slesarenko, N. A., Shirokova, E. O., Oganov, E. O. & Shchetinina, E. A. (2023). Anatomical and functional
characteristics of the muscles of the elbow joint in a domestic cat. lzvestia Samarskoi gosudarstvennoi
selskokhoziaistvennoi akademii (Bulletin Samara State Agricultural Academy), 1, 40-46 (in Russ.). doi:
10.55170/19973225_2023 8 1_40

JlokTeBOM CyCTaB Yy nanbLexosawmx — 04HO U3 Hanbonee HarpyXeHHbIX U CNOXHbBIX B aHaTOMUye-
CKOM OTHOLLEHWW COYNEHeHNn. Bo Bpemst ABUKEHUS OH BOCMIPUHUMAET 3HAUUTENBHYK GMOMEXaHUYeckyto
Harpy3Kky, CBi3aHHYH C NEPEHOCOM LIEHTPa TSHKECTU U ABUraTeNbHOro MMMYbCa C Ta30BbiX KOHEYHOCTEN Ha
rPYAHbIE, BbINOMHSAS poSib BK1ONorMyeckoro amoptusatopa. MIMeHHO CroxHOCTb 006ycnaBnmMBaeT puck BO3-
HWKHOBEHMS 1 PA3BMTMS €10 NaTonorMin. ApTponaTum pasnnMyHoro reHesa Hanbornee YacTo AuarHoCTUpyT
y cobak 3aBOACKOr0 pa3BefeHHs, YTO KacaeTCs KOLLEK, TO OHM MeHee NOABEPXeHbI AaHHOW NaToNoriu.

B nocrnegHee aecatuneTne HeyKNOHHO PacTeT YMCIIO OPTONeaNYECKUX NaToNOMiA y MENKUX JoMalLL-
HWX XMBOTHbIX [1-3]. Cpeau HUX LWMPOKOE PacnpoCTpaHeHe UMEKT MMonaTn. BmecTe ¢ Tem, B JOCTYNHON
nuTeparype nNpaKkTU4ecku OTCyTCTBYIOT AaHHble, KacatoLmecs MakpoMOPONIOrum CKeNETHbIX MbILLL, KOHeY-
HOCTEN y NpeacTaBuUTENEN KoLLaybkX, KOTOpble MOru 6bl BbITb HOPMaTUBHLIMM B BONpOCax AnddepeHLm-
arnbHOW AMarHOCTUKN NOBPEXAEHUA MbILLIEYHON CUCTEMBI.

Lenb uccnedosaHull — onucaHne aHaTOMO-(OYHKLMOHANBHOM XapaKTePUCTUKMA MbILUL, NOKTEBOMO
cycTaBa y npefcTaBuTernen Kowadbux Ans onpeaeneHns MexaHusma noBpexmneHus.

3adayu uccnedosaHull — yCTaHOBUTL OOLLME 3aKOHOMEPHOCTU aHATOMUYECKON OpraHu3aLum
MBbILLIL| FTOKTEBOTO CyCTaBa Yy NpeACTaBUTENS CEMENCTBA KOLIAYbMX — KOLLKM JOMAaLUHEN; NpeacTaBuTb BULO-
Bble 0COBEHHOCTM MbILLL, TIOKTEBOrO CyCTaBa y NpeAcTaBuTENE CEMENCTBa KOLLAYbWX.
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Mamepuan u memodsI uccnedosaHull. ViccnegoBaHue BbINOMHEHO Ha Kadeape aHaTOMUKM U -
CTONOMU XMUBOTHbIX MMeHn npodeccopa A. . Knumosa ®IBEOY BO «MockoBckas rocydapCTBeHHas aka-
LEeMUS BeTepuHapHOM MeaunumnHbl u BuotexHonorn — MBA nvenn K.W. CkpsbuHay B nepuog ¢ 2021 no
2022 rr. O6bekT n3yyeHus — 12 kowek oboero nona B Bospacte 0T 2 40 7 neT. Mcnonb3oBanu MeTogbl
0BbIYHOTO M TOHKOTO @aHAaTOMUYECKOro NPenapupoBaHUs MbILLL, NOA KOHTporem 6uHoKynspHo nynbl « Muk-
pomes HR 350 S», a Takke MeToAbI BUOMEXAHNMYECKOTO MOLENMPOBAHUS CTATO-MTOKOMOTOPHOTO aKTa.

Pe3ynbmambi uccnedosaHull. W3BeCTHO, YTO NTOKTEBOI CyCTaB Y NAOTOSAHbIX SBMSETCA CIIOX-
HbIM KOMOMHUPOBAHHBLIM — B HEM BO3MOXHbI HE TOMbKO CrubaHune u pasrubaHue, HO ¥ He3HauMTENbHbIE
pOTaLMOHHbIE ABWKEHNS, OCYLLECTBISEMbIE MbILULIAMM JTy4eNOKTeBOro cycraea [1, 9).

Mpu M3y4eH riekCopoB NTIOKTEBOTO CYCTaBa Y KOLLKM [JOMALLHE aBTOpaMu YCTaHOBIEHO, YTO
[BYrnaBas MblLULa Nreya HavanbHbIM CyXOXWUMEM 3aKpennsaeTcs Ha HaLcyCcTaBHOM Byropke nonaTku, Ko-
TOpOE NPOXOAMUT Yepe3 MexByropkoBbIii xenob nneveBoit KOCTK, rae NNOTHO (UKCUPYETCS BHYTPUCYCTaB-
HOW NIIeYeBON CBA3KON. 3aKaHYMBAETCS CYXOXWUIINE Ha LIEPOXOBATOCTY Ny4eBON KOCTU.

lneyeBas MbllLa 3aKpennseTcs narepanbHO OT FOIOBKM NIIEYEBO KOCTU MO ee KayaanbHoW no-
BEPXHOCTH, OrnbaeT ee TENO M NPUKPENIIAETCS K MEAMarbHOMY BEHEYHOMY OTPOCTKY NTOKTEBO KOCTMU.

C nneyeBon MblLLLIEN TECHO CBS3aHa 0OBHapYXeHHas aBTopaMm U He OTpaxeHHas B JOCTYNHON k-
TepaType AenbTOBMAHOMNMNEYEBas MbllLa, KoTopas bepeT Havano Ha AenbTOBWUAHOM LLepoXoBaTOCTH nie-
4eBOM KOCTW U 3aKpennseTcs 06LMM CyXOXUIMEM C NIEYeBON MbILWLEA HA MeaManbHOM BEHEYHOM OT-
pOCTKe NnokTeBom kocTu (puc. 1). Mpu MogennpoBaHM (hreKCOPHO-3KCTEH30PHbIX ABWKEHWIA B CyCTaBE Bbl-
SIBMNEHO, YTO OHa COXPaHSIET CBOK CaMOCTOSATENbHOCTb, Y4acTBYS B CrubaHum NOKTEBOro cycTasa.

Puc. 1. Makpomopdhonorus AensToBUAHONNEYEBON MbILLLbI Y TPEXMETHEN KOLLKM JOMALLHEN.
OpuruHaneHbI Makponpenapar

K aKcTeH30pam NOKTEBOro CycTaBa OTHOCATCS TpexriiaBas Mbllla nneya, SIoKTeBas Mblwla u
Hanpsratenb dacuyuy npeanneybs.

Camas MoLLHas MblLlLa rpyaHON KOHEYHOCTW — TPeXrnaBas MblllLa nneya, kak M3BeCTHO, COCTOUT
W3 naTeparnbHON, ANMHHOW, MeuanbHOM rofoBOK. JlaTepansHas ronoBka HauMHaeTCs naTepokaygarnsHo oT
Bonblioro 6yrpa nneyeBoil KOCTW, C HEN TECHO CPaCTAeTCA NonaToyHas YacTb AENbTOBUOHOM MbILLb
(puc. 2).

ABTOpaMu BHECEHbI JOMOMHEHNS B TOUKM oUKCaLMM ASIMHHON M MeauanbHOM rofloBOK. Tak, AnuH-
Has crefyeT OT HWXHEN TPETU KayAanbHOro Kpas nonaTki, a MeauarbHas — OT ee 3acyctaBHoro byrpa
(pnc. 3). Bce Tpu ronoBku 3akpennsiTCcs Ha NOKTEBOM OTPOCTKE NMOKTEBOM KOCTU. BaXHO NogvepkHyTb, YTO
Y KOLLKV JOMAaLUHEN obLLee CyxoXunme AnMHHON roNOBKW TPEXTNABOM MbILULbI MeYa NOAKPEneHo CyXo-
XMMEM 3a0CTHOM MbILLILLbI.
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BbisiBNeHbl HeCkonbko 406aBOYHbIX FOMOBOK TPEXINaBoi MbilwLbl nneva. ObpallaeT Ha cebsi BHU-
MaHue naTepanbHas ronoBka, MayLLas oT LWEenK NIeYeBor KOCTM U NMPUKPENAsioLLasics TOHKUM CyXOXMib-
HbIM TSKEM K MeamanbHoi jobaBoyHoi ronoske. Cama meauansHas fobaBoyHas ronoska 3akpennsercs
Ha BepXHe-KayaanbHOW YacTu NneYyeBom KOCTH Nof ee rofioBkon (puc. 3).

Puc. 2. AHaToMMYeCKas KapThHa MbILLIL, PYAHON KOHEYHOCTM KOLLIKU-MEeTHCa B Bo3pacTe 3 fneT.
KoHconuaaums nonaToyHon YacTu AenbTOBUAHOM MbILLbI C TaTepasibHOM FONOBKOW TPEXINaBOM MbILULbI Nieva.
OpuruHanbHbIA Makponpenapat

CnepnyeT NogyYepkHyTb, YTO KpOME naTepasnibHON W MeamanbHOM [06aBOoYHbIX FOI0BOK B COCTaBe
MbILLLbI IPUCYTCTBYIOT €LLe HECKOSbKO OSI0BOK, KONMYECTBO KOTOPbIX (2-3) NOAYMHEHO BIISHWIO (hakTopa
BHYTPUBMZOBOW BapuabenbHocTh. Takum 06pa3oM, MOXHO 3aKnYKUTb, YTO Y NpeacTaBUTENen CeMencTBa
KOLaybiX TpeXrnaBas MbllLa nieva MOXeT UMeTb OKOSO 5 J06aBOYHbIX FONOBOK.

Y KOLUKM JOMALUHEN, B CPABHEHWM C Apyrimm npefcTtasutenamy Carnivore, MOLHOMO pasBuTus 4o-
CTUraeT IOKTeBas MblLULA, PacronoXeHHas Ha kaydoAMCTarnbHON NOBEPXHOCTU MIEYEBOM KOCTH, KOTOpas
NPUKPENNNETCS Hag ee NOKTEBON SMKOW 1 CriedlyeT Ha nateparibHylo NOBEPXHOCTb IOKTEBOrO OTPOCTKa
NOKTEBOW KOCTH.

Hanpsratens tacuyuv npeanneybs NpeacTaBnseT y KOWKM LWUPOKYK CYXOXMIbHYO MAACTUHY, KO-
TOpas HaYMHAETCS Ha Kay4anbHOM Kpae nonaTki U hacLiuy LUMpOYanLLen MblLLbl CrIMHBI, MPOXOAMUT Mo
MeauarnbHoM NOBEPXHOCTM ATIMHHOW rOOBKY TPEXITaBOM MbILLbI NNeYa 1 3aKpennseTcs Ha MeauanbHomN
NOBEPXHOCTM NTOKTEBOrO Byrpa.

ABTOpamMun yCTaHOBIEHbI 06LLMe 1 BUAOBbIE aHATOMO-TOMOrpacnyeckme 3aKOHOMEPHOCTH MbiLLIL
NyYenoKTeBOro cycTasa.

Tak, nnevenyyeBas MbllLa, UK ANWHHBIA CyNUHATOP, MAET OT NaTepanbHOr0 HaaMbILLENKOBOro
rpebHs nneyeBoit KOCTW, MPOXOAMUT MO CrubaTenbHOM NOBEPXHOCTM NOKTEBOTO CyCTaBa ¥ NpUKPennseTcs K
LUMIIOBUAHOMY OTPOCTKY JIOKTEBOW KOCTM.

KopoTkuit cynuHaTop HaYMHaeTCs Ha natepanbHOM HaOMbILWENKe NieveBOW KOCTU W 3akaHuuBa-
eTcs B 06nacTy NpoKCMManbHOM TPEeTU MeayanbHOM NOBEPXHOCTY NYYeBOil KOCTMU.

Kpyrnbin npoHatop BepeT Havano OT MeauarnbHOro HagMbILLenka nievyeBon KOCTU U NpUKpenns-
eTCA K KayAanbHO-MeamnarnbHOM NOBEPXHOCTM fly4eBOM KOCTH (puC. 4).
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Puc. 3. AHaTtoMmuyeckast KapTuHa MbILLL, JIOKTEBOTO CyCTaBa KOLLKU-METUCA
B BO3pacTe 5 NeT (opurmHanbHbI Makponpenapar):
A- natepalnbHad NOBEPXHOCTb; b- mMeaunanbHad NOBEPXHOCTb; 1- ONWHHAaA rofioBka TpexrnaBon MblLWLbI NNeYa;
2- natepanbHas ronoska TpexrnaBoM MblILLLbI Neva; 3 - nneyeBas MblLLa; 4 - AenbToBuaHonnevyeBas Mblillla;
5- ABYyrnaesasa MblllLa nneya; 6 - mMeamanbHas ronoBka TpexrnaBon MbILWLpI NNnevya; 7- mMeauanbHas AoﬁaBOqHaﬂ ronoska
TPEexXrnaBoi MbllLbl Nneva; 8 — natepansHas 406aBOYHas roNoBKa TPEXIMAaBON MbILLL|bI NeYa

Pwc. 4. Makpomopdhonorust MblLUL, Ty4eNOKTEBOro CycTaBa (OpurMHasbHbIi Makponpenapar):
1 — kBaZpaTHbIN NPOHATOP; 2 — OAHO 13 OptoLLek Ny4eBoro crbartens 3anscTbs; 3 — 06bEANHEHNE CYXOXMINNA
KBaApaTHOro MpoHaTopa U Ny4eBoro crubatens 3ansacrbs
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OTnnumMTENbHBIX BUOOBBLIX OCODEHHOCTEN, KacaloWMXC TOYEK NPUKPEneHus nneyvenyyveBoi
MbILLLbI, CYNMHATOPa W KPYrnoro NpoHaTopa, aBTopbl He 0BHapyxwnu. BmecTe ¢ Tem, kBagpaTHbI NpoHa-
TOp XapakTepu3yeTcs 0COBEHHOCTAMM CTPYKTYPHOTO 0hOpMITEHNS ero cyxoxunus. C meamnasnbHON CTOPOHbI
KBaApaTHbIN NPOHATOP NPUMEXUT K MEXKOCTHON MemMBpaHe npeanneYbs, HanpaBnsscb OT MeAnarnbHoOM no-
BEPXHOCTMW JTy4eBOW KOCTU U OrpaHn4MBasCh OUCTanbHOM MOMOBMHOM npeannedbs. Ero cyxoxunue Ha
YPOBHE MPOKCUMAsBLHOTO OTAENa 3anscTbsi CIMBAETCS C CYXOXWUIMEM OLHOMO U3 ABYX OploLLeK fly4eBoro
crubatens 3anmsacTbs M 3aTeM  BMECTe C  HWAM  3aKaHYMBaeTCA Ha  AucTanbHOM  banaHre
3 nanbua.

3aknro4eHue. Ha 0CHOBaHWM NPOBEAEHHbIX UCCNEA0BAHNA YCTaHOBNEHBI Kak 0BLuue 3akoHoMep-
HOCTW, TaK ¥ BUAOBblE 0COBEHHOCTI aHAaTOMUYECKOM OpraHM3aLm MbiLLL, IOKTEBOrO CycTaBa Yy NpeacTaBu-
Tens CeMercTBa KoLlaybuxX — KOLKK JomaluHen. Buaosble 0COBEHHOCTW BbIpaxaroTcs B NPUCYTCTBUN He
N3y4YeHHOW AeNbTOBUAHOMIEYEBON MbILLLbI, KOTOPAs TECHO CBSA3aHa C NeveBon MblwLen. Bugocneyndgu-
Yeckue aHaTOMUYECKME NPU3HAKW TPEXTNABOM MbILLbI NfieYa NPOSIBASAKOTCS B 0COBEHHOCTSX 3aKpeneHns
€€ [/IMHHON 1 MeunanbHON rofoBOK, NIIOTHOM KOHCONMMUAALMW naTeparibHOW rofoBKM C IONAaTOYHOM YacTbio
[ENbTOBUAHON MbILLLbI, 06bEAVHEHWUN CyXOXMNUS ANIMHHON FOMOBKM TPEXINABOM MbILLbI 1 3a0CTHON U B
Hanuyuu [06aBOYHBIX TOMOBOK B COCTaBE TPEXrnaBoM Mblwubl nneva. OCOBEHHOCTbI CTPYKTYPHOTO
0hOpPMAEHNs KBagpaTHOro NPOHATOPa Yy KOLUKM OMaLLHEN ABNSETCH 00 beAUHEHIE ero CYXOXMMNS C OQHUM
13 BproLLek Jy4eBoro crubatens 3anacTbs. [loy4eHHble AaHHbIE ABASKTCA 3TaNOHHLIMU B paclUngpoBKe
MexaHu3Ma apTpo- 1 MMOMaTN y U3y4aeMblX XWUBOTHbIX 1 COBEPLLEHCTBOBAHUW METOAO0B 1X NeYeBbHON Kop-
pekunu.
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Llenb uccnedogaHuli — paspabomame Hay4HO 060CHOBaHHYIO CUCMEMY U3MEHEHUS MOPOYHKUUOHAT-
HbIX peakyull Knemok Kposu npu kaHOuOamMuKo3ax nuujesapumeribHo20 mpakma 2ycell U ux 80ccmaHo8neHusi nod
8/1USHUEM MUKPOBHO20 3H3UMHO20 npenapama numukasbi ¢ adanmoaeHamu: npobuomuKkom U nponosucom Ans no-
8bILLUEHUS COXpaHHOCMU U Su4HoU npodykmusHocmu nmuy,. KaHOudamuko3b! nuujesapumesnbHo20 mpakma 2yceli 60
8CEM MUPE HaHOCSIM 3HayumesbHbIL 3KOHoMuYeckull ywepb. TpaduyuoHHbIG Memod aHmuMuKomukomepanuu He
Aensiemcs aghghekmueHbiM, iemansHocmb eycsim docmueaem 80-100%. Mposodunu uccredosaHus Kposu 2ycel no-
polki JluHda ¢ 7- do 90-cymoyHo20 so3pacma. Mamepuan 0ns uccnedosaHuli 6panu 00 Hayana onbima (y 7-Cymoy-
HbIx 2ycsm) — ¢boH, a 3amem Ha 14, 30, 60, 90, 120 u 150 cymku om Ha4Yana 0a4u npenapamos. [Imuu, no npuHyuny
aHarnoe208, pa3denunu Ha 7 epynn. lNepsas 2pynna — KOHMpPOsbHas — 300p08ble Nmuubl, 2-7 2pynnbi— 2ycsima, 6011b-
Hble KaHOUOOMUKO30M nuuesapumesisHo20 mpakma. C nmuyamu 2 2pynnbi HUKakue ne4ebHble MaHunynsyuu He
nposodunuce. lycell 3 epynnbi nodgepeaanu mpaduyuoHHOU aHmubuomuKkomepanuu HUCMamuHoM, 4 2pynnbl — 3H-
3umomepanuu Jlumuka3od, 5 epynnei — 3H3UMomepanuu Ha ¢hoHe npobuomukomepanuu npenapamom Cybmurnuc-
C, 6 epynnbl — 3H3UMOmMepanuu Ha ¢hoHe npononucomepanuu, 7 2pynnbi — KOMNIEKCHOU dH3UMomepanuu Ha ¢hoHe
npobuomuko- u npononucomepanuu. lpumeHeHuUe SH3UMHO20 npenapama umukassi 8 Komniiekce ¢ NPObUOMUKOM
U npononucom cnocobcmeyem 80CCMAaHOBIEHUK MOPGOPYHKUUOHabHbIX Nnokasamenel Kpogu: YBenuyeHur
yposHs 6asogpunos 6 2,4 pasa; nceedo3ao3uHounos — 8 2,93; 303uHoguos — 8 2,52; numegouyumos — 8 7,15; MoHo-
yumog — 8 11,8 pasa, a makxe NOBbILEHUID SUYHOU NPOOYKMUBHOCMU 2YChbiHb: NOBBILIEHUK ALUEHOCKOCMU
8 1,59 pasa, ygenuyeHuto atyemacchi e 1,67 pasa, yny4weHuto UHKybaUUOHHbIX Ka4ecme Sul, U NOBbILEHUK COXpaH-
Hocmu 2ycbiHb 8 2,42 pasa.

KnioueBble cnoBa: rycy, KaHaMaoaMnKO3bl, NENKOLMTbI, SH3UM, NUTIKa3a, NPOBMOTHK, MPOMOMUC, SMYHAas NPOAYKTUB-
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The aim of the research is to develop a scientifically based system for changing the morphofunctional reactions of
blood cells in candidiasis of the digestive tract of geese and their recovery under the influence of a microbial enzyme
preparation lithiase with adaptogens: probiotic and propolis to improve the safety and egg productivity of birds. Can-
didiasis of the digestive tract of geese all over the world causes significant economic damage. The traditional method
of antimycotic therapy is not effective, the mortality of goslings reaches 80-100%. Blood tests of Linda geese were
carried out from 7 to 90 days of age. The research material was taken before the start of the experiment
(in 7-day — old goslings) — background, and then on the 14th, 30th, 60th, 90th, 120th and 150th days from the start of
the drug administration. Birds, according to the principle of analogues, were divided into 7 groups. The first group —
control — healthy birds, 2-7 groups — goslings, patients with candidomycosis of the digestive tract. No therapeutic
manipulations were carried out with the birds of group 2. Geese of 3 groups were subjected to traditional antibiotic
therapy with nystatin, 4 groups — enzyme therapy with Lithiase, 5 groups — enzyme therapy on the background of
probiotic therapy with Subtilis-C, 6 groups — enzyme therapy on the background of propolis therapy, 7 groups — complex
enzyme therapy on the background of pro-biotic and propolis therapy. The use of the enzyme preparation of lithiase in
combination with probiotic and propolis contributes to the restoration of morphofunctional blood parameters: an in-
crease in the level of basophils by 2.4 times; pseudoeosinophils — by 2.93; eosinophils — by 2.52; lymphocytes - by
7.15; monocytes — by 11.8 times, as well as an increase in the egg productivity of geese: an increase in egg production
by 1.59 times, an increase in egg mass by 1.67 times, an improvement in the incubation qualities of eggs and an
increase in the safety of geese by 2.42 times.

Keywords: geese, candidiasis, leukocytes, enzyme, lithiase, probiotic, propolis, egg productivity.

For citation: Shaikhulov, R. R. & Mannapova, R. T. (2023). Leukogram recovery and increase of egg productivity of
geese with candidamycosis digestive tract. lzvestia Samarskoi gosudarstvennoi selskokhoziaistvennoi akademii
(Bulletin Samara State Agricultural Academy), 1, 47-54 (in Russ.). doi: 10.55170/19973225_2023_8_1_47

Buonoryeckn akTUBHbLIN NPOAYKT MYENOBOACTBA — MPOMONNC — COAEPXMT XWU3HEHHO BaXHble
MakpOo- 1 MAKPO3IMNEMEHTbI: Kanuii, HaTPWiA, KanbLWi, MapraHeL, XpoM, LUuHK, 6apuit, Meab, 0noBo, kobaneT,
TUTaH, HUKENb, BaHaaui; BuTamuHbl — A, B4, B, Be, C, E, PP; rniokosy, pyKTo3y, KOPUUHBbIA cnupT. Takomn
cocTaB obycnasnueaeT baktepuumaHoe, BUpycoLumaHoe, baktepuoctaTuieckoe, yHMMUMOHOE, pereHepa-
LIMOHHOe feiicTBMe npononnca. B HEM copepxatcs chepynoasi, 6eH30MHas, KodheinHas KUCNoTbl, M3anbrnH,
nuHouebpwH, rananTuH. OQHUM M3 aKTUBHBIX KOMMOHEHTOB NPONONNca SABNSETCS hNaBoOHOMUI XPU3KH, KO-
TOpbIi CNOCOBEH NPOTUBOCTOATL paspyLUMTENbLHOMY AENCTBUKO CBODOAHBLIX paaukanos. B coctas nporno-
nnca BXOAAT aMUHOKWCIOTLI; anaHuH, 6eTa-anaHnH, anbda u beta-aMrHOMacnsHble KUCNOTbI, acnaparuH,
acnaparvmHoBas K1CnoTa, rMapPOKCUNPONH, MMULMH, IyTaMWHOBAS KCMOTa, OPHUTUH, MMPOrNyTaMUHOBas
KUCNOTA, MPOJIH, CAPKO3UH, CEPUH, TUPO3WH, LMCTUH, UMCTENH, a TakKe He3aMeHUMble aMUHOKWUCOTLI: ap-
TUHWH, M30NENLMH, NTU3UH, NENLMH, METUOHWUH, TPEOHMH, TPUNTOMaH, (heHunanaxuH, rmetnauH [5, 8, 9, 10].
B uenom B npononuce HacumteiBaetca 4o 300 BelecTs. [og genctanem (hepMEHTOB rMOTOYHbIX Xenes
BoraTbIl XMUYECKU A COCTaB Nponosnca nyen npuobpetaeT YHUKaNbLHOCTb W AeCTBYEeT pasHOCTOPOHHE.
Mo AENCTBMEM 3H3MMOB MYENbl KOMNOHEHTLI MPOMNONMCA TEPAKOT aHTArOHMCTUYECKOE AENCTBUE, KOTOPOE
OHM UMEKT NPK PACCMOTPEHUM X B KAYECTBE OTAENbHBIX XUMUYECKUX coeanHerni [1, 8, 10].

Bo BceM Mupe KaHOMOAMUKO3bI NMULLEBAPUTENBHOTO TpaKTa rycel HaHOCAT BOMbLION 3KOHOMUYe-
ckum ywep6 rycesoacTsy. [1o HACTOALLErO BPEMEHM NOUCK 3PGEKTUBHBIX MEP NPOUNAKTUKNA 1 METOLOB
Tepanuu — HepeleHHast npobnema [3]. ITo CBA3AHO TakkKe C TEM, YTO C LENbIo NoMyYeHnst HanbosnbLuero
BbIXOZa NPOAYKLMK, B YCMOBMSAX MPOMBILLIEHHOTO NPOM3BOACTBA, HA BCE CUCTEMbI OpraHM3Ma ryCcsiT Okadbl-
BaeTCs NpeaenbHas guanonornyeckas Harpyska. 'ycsatam nocneaoBaTenbHO HasHavatT ¢ KOpMaMm aHTH-
BakTepuarnbHble, aHTUNPOTO30MHbIE NpenapaThbl, akTMBATOPbl U CTUMYNSTOPLI pocTa W pasBuTUs: dep-
MEHTbI, aMUHOKWUCANOTbI, NOMBUTAMMHBI, MaKpO- ¥ MUKPOANEMEHTbI. VX BaKUMHUPYIOT NPOTUB BUPYCHOTO
9HTepuTa, canbMOHeNmnesa, nactepensnesa, xonepsl. HecbanaHcMpoBaHHbIA MMMYHHBIN CTATYC U HEpPBHas
cucTEMA OpraHu3Ma rycsiT Takoe akTUBHOE BO3AENCTBIE BOCTIPUHUMAIOT Kak CUIbHbI CTPECCOBbIN hakTop.
Ha aToM (hoHe Hepenku Cry4aun pasBuTHS Y rycen KaHaMOamM1KO30B NULLEeBapuTenbLHOro TpakTa. Magex ot
KaHOMAAMUKO30B NULLEeBapUTENBHOrO TpakTa MoxeT gocturatb 4o 80-90%. B 3101 CBS3M peLLeHne AaHHOro
BOMpPOCA CErogHs SBNSETCA ANs ryCeBOACTBA BOCTPEOOBAHHLIM U akTyanbHbIM [2, 4, 6].

OgHum 13 HanpaeneHun GopbObl C KaHAMOAMMKO3aMU MULLEBAPUTENBHOMO TpakTa SIBMAETCS
nccnegoBaHue HepMeHTOB, Bo3aencTBYWMX Ha Candida albicans. K HUM OTHOCUTCS NUTWKa3a, KOTopas
paspyLLaeT MaHHOMPOTENHOBBIN KOMMNAEKC KaHaua [7].
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Lenb uccnedoeanutl — paspabotaTb Hay4HO 060CHOBAHHYO CUCTEMY M3MEHEHNSt MOPDODYHKLIM-
OHarbHbIX peakLmi KIeToK KPpOBM MpK KaHAMAAMUKO3aX NULLEBAPUTENIbHOMO TpaKTa rycer u ux BOCCTaHOB-
NeHns Nofg BRUSHWEM MUKPOBHOIO SH3MMHOTO Npenapata NnThkasbl ¢ agantoreHamu: NpobUoTUKOM 1 Npo-
NONMUCOM NS NOBbILIEHUS COXPAHHOCTU U AMYHOW NPOAYKTUBHOCTM NTUL,.

3adayu uccnedogaHull — YCTaHOBUTb MOPGODYHKLIMOHANBHBIA NPOLECC pacno3HaBaHus 1 Bno-
kupoBaHus akTueHocTu Candida albicans 6azodunamm, onpeaeniTb CTeneHb Ux haroumTosa nceBao3osu-
HOhUIaMK; M3Y4NTb MOBBILLEHWE B OPraHM3Me NPOLYKLMM 1 peakLmm 303MHOUIIOB, SIMMEOLUTOB 1 MOHO-
LMTOB NPU KaHAMAAMUKO3aX MULLEBAPUTENBHOIO TpakTa ryceil 1 Ha hoHe AEeiCTBUS 3H3UMa NUTUKA3bI C
ajanToreHamu.

Matepuan u metoabl uccnegosanuin. Pabota seinonHsnacs B 2019 r. Ha 1470 ron. ryceit B ycno-
BMSAX NTULEBOAYECKMX XO3SMCTB N0 Pa3BeeHNIO rycei, pecnybnmkaHCKX U panoHHbIX BETEPUHAPHBIX Na-
Bopatopuin pecnybnuk TatapctaH 1 bawwkoptocTaH, nabopatopuii kaceapbl MUKPOBUONOMN 1 UMMYHOMO-
M PocCUACKOro rocyaapCTBEHHOIO arpapHoro yHueepcuteta — MOCKOBCKOW CENbCKOX03SANCTBEHHON aka-
nemu uvenn K. A. Tummpsasesa. [1poBoaMnnUCb UCCNEAOBaHWS KPOBM rycen nopofbl JiuHaa ¢ 7- go
90-cyTouHoro Bo3pacta. Marepuan gns uccnegoBanui 6panu 4o Havana onbiTa (y 7 CYyTOYHbIX rycsT) —
®oH, a 3aTem Ha 14, 30, 60, 90, 120 n 150 cyTkM OT Hayana gauu npenapatos. [1TyL, MO NPUHLMNY aHANoroB,
pasgenunu Ha 7 rpynn. Mepsas rpynna — KOHTPOSbHAs — 300pOBble NTULbI, 2-7 TPYNMbl — rycsTa, 605bHbIE
KaHAMOOMMUKO30M NULLEeBapUTENbHOMO TpakTa. C nTuuamu 2 rpynnbl HUKaKkue nevebHble MaHunynsauum He
nposoannuck. Myceit 3 rpynnbl nogseprani TpaguLMOHHON aHTUBUOTUKOTEPANNN HACTATUHOM, 4 TpynMbl —
SH3UMoTepanun JIuTuka3on, 5 rpynnbl — SH3MMOTepanuum Ha (hoHe npobuoTUKOTEpanUu npenapaTom
Cybtunuc-C, 6 rpynnbl — 3H3MMOTEpanun Ha (hoHe NpononucoTepaniu, 7 rpynnbl — KOMMIEKCHON 3H3UMO-
Tepanum Ha oHe NPoBUOTHKO- 1 NPONONMCOTEPanX.

Mpobuotuk Cybtunmnc-C (HUW MpobuoTtukos, r. Mockea) coaepxuT WwTamMmmbl BakTepui, KoTopble
obragatT SpKO BbIPaXXEHHOW aHTArOHUCTUYECKON aKTUBHOCTBLIO MO OTHOLLEHUIO K KNOCTPUAMSM, SLLepu-
XWSIM, canbMOHeNNaM, CTadUIoKOKKKkaM. ABNAKTCA UMMYHOCTUMYNATOPAMU: akKTUBUPYIOT aHTUTENOreHes,
tharounTos, BbipaboTky MHTEPEpOHa. MpoayUMPYIOT NULLEBapUTENbHbIE )epMeHTbI Nunasy, npoTeasy,
amunasy, nekTuHasy, 3HOOrIKOHa3y, KeurnaHasy 1 utady, YTo NoBbILIAET YCBOSEMOCTb KOpMOB. [poay-
UMPYIOT BUTAMWHBI ¥ aMUHOKUCIOTI, B T. Y. He3aMeHUMble. OKa3bIBatOT aHTUTOKCUYECKOE BO3LENCTBME.

l'emaTornoruyeckue 1ccneLoBaHus NPOBOAMIN Ha reMaTonorMyeckoM BETEPUHAPHOM aHann3aTope
«PCE-90 Vet», 300TexHuyeckne nccnenoBaHns — knaccuyeckumm metogamu. CTaTCTUYECKUin aHanms Ko-
NMYECTBEHHBIX AaHHbIX MPOBOAWM C UCNoNb3oBaHWeM nporpamm Statistica 6.1 v npunoxenus Excel n3
naketa MS Office 2007.

PesynbTatbl uccnegoBaHuin. YpoBeHb 6a30uioB B KpOBM rycer 1 KOHTPOMBHOW rpynmbl yBEUYm-
Bancs B BO3PaCTHOM acrekTe B npedenax u3nonornyecknx 3HaveHwin. K Havany wccrnefoBaHws
(7 cyTkun) oHn cocTaBmnm B kposu rycat 1 rpynnel 0,6%. K 14, 30, 60 1 90 cyTkam ux coaepxaHue ysenuuu-
nock B 1,36; 1,55; 1,86 1 1,96 pasa, COOTBETCTBEHHO.

lMokasaTenb 6a30¢1noB B KPOBK Tycen 2 rpynnbl K 7 CyTkam onbiTa Bbin Hike, N0 CPABHEHUIO C
KOHTPOMNbHbLIM NOKa3aTtenem, B 2,4 pasa. B npouecce akcrnepuMeHTa 3Ha4yeHue yCTynano KOHTPOIbHbIM Lnd-
pam ntuy, 1 rpynnbl Ha 14, 30, 60 1 90 cytkm — B 2,73; 2,66; 2,0 1 1,9 pa3a. Takas AuHaMuKa cofepXaHus
6a30¢nnoB B KPOBW rycen 2 rpynmbl CBUAETENLCTBYET 06 yyacTun 6a3odunos B npoecce MOpthodyHKLM-
OHasbHOMO pacrno3HaBaHKs U BI0KMPOBaHWS akTUBHOCTY kaHana. OfHako npouecc BbipaboTkn 1 cHabxe-
HWS opraHm3Ma 6asodunamm KpacHbIM KOCTHbIM MO3rOM Y BOSbHBIX NTUL, 2 rpynMbl 04eHb NOAABMEH U He-
[0CTaTOYeH Ans NOMHOLEHHOTO BbINOMHEHUS (PYHKUMA 6a30pnnoB Ha (POHE pasBUTUS B OpraHU3Me KaH-
OMAAaMMUKO30B NULLeBapuTenbHOro Tpakta. Cogepxanue 6a3odunos B KpoBU ryceit 3 rpynnbl nocrne aHTu-
BuoTukoTEPaNUM U3MEHSNOCH B CTOPOHY YMEPEHHOrO MOBbILEHWS, MO CPABHEHMIO C AaHHbIMM MTUL
2 rpynnbl, Ha 7, 14, 30, 60 1 90 cyTku oT Havana onbiTos, B 1,1; 1,14; 1,16; 1,51 pa3a. CnegoBatensHo,
aHTUOMOTUKOTEPANUS SBNSIETCA HELOCTATOYHOM A1 BOCCTaHOBNEHUs 6anaHca 6a3odmnos. 310 0bycros-
IIEHO TeM, YTO aHTOMOTUYECKMI NpenapaT HUCTATUH OKa3blBaeT CyNPECCUBHOE AENCTBME HA OpPraHnaM ry-
Cen, 3aToOpMaxmBas UMMYyHHble MEXaHW3Mbl, YTO TaKke 3adhMKCMPOBAHO MpU MUCCRefoBaHWW (HaKTOpPOB
€CTECTBEHHON PE3UCTEHTHOCTM W (DYHKLMOHANBHON aKTUBHOCTY LIEHTPanbHbIX 1 NepuepUYECcKMX opraHoB
MMMYyHOreHesa. B aTon cBs3u Ans paspyLleHus MaHHaHONPOTEMHOBOTO KOMMMEKCa, C LeNbl0 YHUYTOXEHNS
kaHaua, Ans rycat 4 rpynnbl 6bin B3AT MUKPOBHBLIA 3H3UM NWUTUKA3a, a Takke UTUKasa ¢ npobuoTUKOM
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(ans rycaT 5 rpynnbl) v AUTUKa3a ¢ NpononmcoMm (4ns rycsat 6 rpynnbl). Mokasatenu yposHs 6a3oduros B
KpOBM rycaT 4, 5 1 6 rpynn npeBbICUN JaHHbIE He TOSbKO NTUL, 2 rpynMbl, HO M 3HAYeHUs Y NTUL, 1 KOHTPOSb-
HOW rpynnbl Uy nTuy, 3 rpynnbl. Tak, cogepxaHune 6a3ocunos B KpoBM ryceit 4, 5 1 6 rpynn yBENMYMUIOCH,
no CpaBHEHMIO C MapameTpamu GonbHbIX rycen 2 rpynnbl, Ha 14 cyTku onbita B 1,4; 1,2 n 1,76 pasa,
Ha 30 cyTkn — B 2,28; 1,66 1 2,05 pasa, Ha 60 cyTku — B 1,75; 1,36 1 1,96 pasa, Ha 90 cyTkun — B 1,95; 1,55
n 1,9 pasa. Camoe BbICOKOE cofepxaHne 6a3zotunos, oTeevatoLiee r3nonornieckomy sHavyeHnto, buino
B KPOBW yCeM 7 rpynnbl, KOTOPble Ha hOHE NeYeHnst MUKPOBHBIM 3H3MMOM NUTUKa3a NOABEPranuch Tepanmm
Npo6MOTMKOM 1 NPONOUCOM B KoMMNAeKce. [okasaTenu ryceit aTow rpynnbl, BO BCE CPOKM OMbITa, NPEBbI-
Lanu AaHHble No ypoBHIO 6a30(pMNOB B KPOBK BCEX APYruX rpynn.

3HauuTerbHble M3MEHEHUS Ha (hOHE KaHAMAAMUKO30B Xenya04YHO-KULLEYHOrO TpakTa ryceit oTMe-
Yanmcb CO CTOPOHbI NCEBLOI03NHOMUIIOB KPOBK. Y NTUL, 1 KOHTPOSTBHOW rpynMbl UX MaKCUManbHOe 3Haye-
HWe PEeruCTpUpoBanoch Ha 7 CyTku akcnepumeHTa. OgHako B nocnegyrowme CPoku oOnbiTa, 0COBEHHO
K 14 cyTKam, [aHHbIN NokasaTerlb 3HAYUTENbHO CHU3WICS, NO CPABHEHWUIO C YPOBHEM Ha 7 CyTKW UCCneao-
BaHUi, C NOCMEeLyIOWMM YMEPEHHbIM NOBbILLEHWEM MO CPOKAM OMbITa.

CopepxaHue nceBao303nHOdMNOB B KpoBw ryceit 2 rpynnbl Ha 7, 14, 30, 60 1 90 cyTkm cHuaunoce,
MO CPaBHEHMIO C KOHTPOMNbHLIMK Ldpamu, B 2,94; 2,57; 1,95; 2,6 n 2,09 pasa. 310 ABNSETCA CBUAETENb-
CTBOM Pa3BUTKS B OpraHn3Me MHEKLMOHHOIO NpoLiecca B CBA3W C NOPAXXEHUEM BCETO XeyA04HO-KMLLEY-
HOro TpaKTa kKaHanaamm U Ha 3TOM (hOHe akTuUBM3aLMen YCNOBHO-NATOreHHbIX MUKPOOPraHu3moB. B pesyrb-
TaTe 3TOr0 NCEBA0I03MHOMUIIBI, YHACTBYIOLLME B KNIETOYHOM 3aLLMTE, CTPEMSATCS K 04ary BOCnaneHus, 1 ux
KONM4eCTBO B KpoBW nagaet. B kposum ntuy 3, 4, 5, 6 1 7 rpynn 0TMeYaeTCs NoCTENeHHas AUCnoKaums nces-
[03031MHOUNOB CHOBA B KPOBb, a B 4, 5, 6 1, 0COBEHHO, 7 rpynnax NpOCNexvBaeTCs AOMOMHUTENbHASs
aKTUBM3aLMS NPOAYKLMM STUX KNETOK KpacHbIM KOCTHBIM MO3roM. Tak, NCeBA0303NHOMMIbI B KPOBW rycel
3 rpynnbl NpeBbICUY NokaaTtenu ntuy 2 rpynnel Ha 7, 14, 30, 60 1 90 cytkn B 1,86; 2,39; 1,55; 1,94 1 1,68
pasa, HO yCTynanu KOHTPOMbHbLIM NOKa3aTensm.

CopepxaHue nceBao303nHOGUIIOB B KPOBM ryceit 4, 5 1 6 rpynn npesbILuano (Bo BCe CPOKM OnbITa
1 N0 BCEM Ipynnam) He TOSbKO JaHHble NTuL 2-1, a ¢ 14 cyToK — 1 1-1 KOHTPOSLHOM rpynnbl. K aTomy nepu-
0Ly OnbITa ypoBEHb NCEBA0303NHOMMMOB B KPOBY ryCen 3TUX rpynm YBEMUYNIICS, N0 CPABHEHMIO C AaHHBIMM
2-i rpynnbl, B 3,28; 3,55 1 3,75 pasa. K KOHUy onbiTa ypoBeHb NCEBA0303MHOGUIIOB B KPOBM Tycen
4,5 1 6 rpynn He3HAYUTENBHO CHU3NNCS, NO CPABHEHWUIO C AaHHBIMU NPeabIAYLLEro Cpoka UccneaoBaHus,
HO BbIN JOCTOBEPHO BbILLE, MO CPABHEHMIO C NOKasaTenamu ntuy 1 1 2 rpynn. 370 NokasbiBaeT crabunumsa-
LMo NPOAYKLMM NCEBAO303NHOUIOB B OpraHn3mMe NTUL, BbI3BAHHYK UMMYHOSIOTMYECKUMU pPeakLmsmMm,
CBUOETENBCTBYIOLMMI 06 U3MEHEHNSX B CTOPOHY BbI3gOPOBIEHNS. bonee BoipaxeHHas akTUBM3aLms Nces-
[,09031HOMNOB OTMeYarnach B OpraHuame ryceit 7 rpynnbl, YTO ABMSETCSA NOKa3aTeNeM yaayHoro coyera-
HWS| KOMMOHEHTOB M KOMMIEKCHOTO AENCTBIS SH3UMa IUTUKa3bl M aganToreHoB — npobuotuka CybTunuc C
W npononuca.

Ha oHe pa3BuTUs KaHAMOAAMMKO3a B KPOBW NTUL, OTMEYaeTCs 303uHONeHus (Tabn. 1), 4to Takke
CBS3aHO € 06LMM ocriabrneHnemM UMMYHHbIX MEXaHU3MOB B OpraHuame nTuu. AToT npouecc bbin 4ocToBep-
HbIM yXe C 7 CyTOK OT Hayana onbiTa. [1o KOHLa onbiTa B OpraHuame rycen 2 rpynnbl Habnaanock anHa-
MWUYHOEe pa3BuTUe 33uHoneHu 1 Ha 7, 14, 30, 60 1 90 cyTkn nccnegoBaHWA UX KOMMYECTBO CHU3MIOCH B
KPOBW, NO CPABHEHWMIO C KOHTPOSTbHBIM 3HaveHueMm, B 1,26; 1,43; 2,0; 1,87; 1,92 pasa. Pa3BuTie 303nHoNe-
HWW B OpraHu3Me NTuL, Ha (hoHe KaHAMAAaMWKO3a 0BBACHAETCS €ro CTPECCUPOBAHHBIM COCTOSIHUEM, pa3Bu-
TUEM BOCMASUTENbHbLIX MPOLIECCOB MO BCEMY MULLEBAPUTESNIBHOMY TPaKTY, CHUXKEHUEM ECTECTBEHHbIX 3a-
LWMTHBIX MEXaHWU3MOB, aHEMWEN, HeJOCTaTOYHbIM YCBOEHWUEM BUTaMUHA B12 v apyrumu conyTCTBYHOLLMMM
9TUONOTUYECKUMM (hakTOpaMi, Pa3BMBaIOLLMMICSA B OpraHU3mMe C JaHHOW NaTororMen, KoTopble onucaHbl
BO MHOTMX Npeablaywux paboTax asTopos [2, 3]. YcuneHue npogyKumm KOCTHbIM MO3rOM 303MHOMMIOB OT-
Meuyaroch Kak OTBET Ha BCE NPOBEAEHHbIE NevebHbIe MaHUnynAaLuMM ¢ 60MbHBIMM NTULAMM OMbITHBIX FPYNM.
Ho aT0T npouecc nmen pasHyto CTeneHb BbIPaXeHHOCTH U NPosiBReHns. TpaauLMoHHas aHTUMUMKOTUKOTE-
panus cnocobCTBOBana 3aTOPMaKMBAHMIO 303MHOMEHUM C NOCAEAYILMM YMEPEHHbIM MOBLILLEHUEM
YPOBHS 3031HOCUIIOB B KPOBW, HO [0 JOHLA OMNbITa YPOBEHb 303MHOMMUIOB B KPOBM NTUL, 3 rpynnbl He J0-
cTuran uanonormyeckoro 3HaveHus.
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Tabnuua 1
BnnsHne kaHauaamMm1ko3oB M pasHbiX METOA0B Tepanu Ha ANHAMUKY 303UHO(MNOB M NIMMEOLUTOB
B kpoBMu rycei (B %)

Cpoku Cratuctuieckui pynnbl
onbiTa, CyTKN nokasatens 1 | 2 | 3 | 4 [ 5 | 6 | 1
Q03UHOGUNbI
7 M 6,3 5,0* 5,0 54* 5,3* 54* 58
m 0,29 0,23 0,20 0,12 0,25 0,15 0,29
cv, % 12,04 11,33 9,58 5,30 10,86 6,17 10,74
14 M 6,0 4,2+ 5,3** 57 55 55 6,0
m 0,14 0,11 0,25 0,18 0,26 0,25 0,22
cv, % 5,23 5,27 10,65 8,38 10,72 11,52 8,36
30 M 6,8 34" 54" 7,0 6,8 72 75
m 0,14 0,25 0,22 0,27 0,27 0,23 0,29
cv, % 5,62 17,56 9,14 9,71 9,40 7,68 9,73
60 M 6,0 32" 5,7 7,6* 72 74 7,7
m 0,27 0,23 0,49 0,52 0,60 0,66 0,46
cv, % 11,82 10,56 20,08 16,83 20,42 23,09 | 14,82
90 M 5,2 2,7 58 6,2 6,0 6,4 6,8***
m 0,26 0,32 0,21 0,32 0,55 0,36 0,15
v, % 10,71 20,58 6,70 10,39 16,89 10,01 4,71
JiumcpoumTb!
7 M 45,7 40,2 47,9 52,2 50,6 54,3* | 58,0"
m 2,09 3,97 1,73 4,11 4,49 247 2,37
cv, % 12,22 26,27 9,56 20,83 23,35 11,94 | 10,72
14 M 47,0 26,3 34,2 64,6 65,4 68,2** | 72,0
m 2,15 1,69 2,37 2,16 3,01 1,87 2,24
cv, % 13,52 16,37 20,35 9,72 15,44 8,24 9,38
30 M 50,9 19,8* 38,9 70,8 60,2* 73,0% | 76,3**
m 2,60 0,53 3,19 2,23 2,52 4,07 2,21
v, % 15,08 7,08 22,98 9,55 12,36 16,99 8,78
60 M 62,6 14,2%** 40,3*** 72,2 66,4 75,3 | 715"
m 2,20 1,27 2,28 3,10 3,71 1,87 4,15
oV, % 10,44 25,38 15,64 13,03 16,72 7,37 16,28
90 M 68,6 10,9** 36,0 74,6 68,3 76,3 78,0
m 5,04 1,28 2,66 1,88 2,49 2,21 6,47
cv, % 22,19 24,65 21,07 7,58 10,76 8,84 24,68

Mpumeyanue. 3geck u ganee: * - P>0,95, ** - P>0,99, *** — P>0,999.

Ha boHe kaHaMaaMmnko3oB ocnabnseTcs iyHKLmMS (aroyuTosa He TOMbKO NCeBA0303NHOGUIIOB, HO
1 Makpogaros, 4TO BUAHO W3 AMHAMWKW MX NPEALUECTBEHHUKOB — MOHOLMTOB (pUC. 1), KOTOpbIE B KPOBM
KOHTPOIbHbIX ryCcei UMenn ¢ BO3pacTOM TEHAEHLMIO K NOBbILLEHNHO, @ Y BONbHbIX KaHAMAAMWUKO30M NTUL
2 rpynnbl — (OyHKLMS KPACHOTO KOCTHOMO MO3ra No NPOAYKLMM MOHOLMTOB 3HAYUTENBHO CHIKaeTes. Ha 7,
14, 30, 60 1 90 cyTkM copepaHne MOHOLMTOB B KPOBM BOMBHBIX MTUL, HUXE, YEM B KPOBM NTUL, KOHTPOIBHOM
rpynnel, B 1,88; 2,0; 2,7; 6,85 1 10,4 pasa.

AHTUMMKOTUKOTEPANWS HUCTATUHOM (3 rpynna) cnocobeTBOBana HEKOTOPOMY MOBBILLEHMIO YPOBHS
MOHOLIMTOB B KPOBM rycel, N0 CPABHEHMIO C nokasaTtenem ntuy 2 rpynnel, Ha 7, 14, 30, 60 n 90 cytkn — B
1,12;1,6; 2,0; 3,85 1 6,0 pa3. OgHako AaHHbIe NO 3 rpynne 3HaYUTENBHO YCTynanu napameTpam 340POBbIX
rycen 1 rpynnbl. QH3MMOTEpPanus (4 rpynna), sH3MMoTepanus Ha ¢oHe npobuoTukoTepanuu (5 rpynna) u
SH3MMOTEpanus Ha oHe npononucotepanin (6 rpynna) cnocobcTBOBanM BOCCTAHOBNEHNO HanaHca Mo-
HoUMTOB B kpoBu rycen. Mpn atom Ha 30 1 60 cyTkn ypoBEHb MOHOLMTOB B KPOBM rycen 4, 5, 6, rpynn npe-
BbICUN faHHble BO 2 rpynne B8 3,6 n7,14; 3,7 n4,42; 3,71 7,28 4,9 n 7,85 pasa. Yepes 90 cyTok 0T Hayana
OMbITOB YPOBEHb MOHOLIMTOB B KPOBM ryceii 4, 5, 6 v 7 rpynn npogosmkan noBbILWaThCS, YTO, BUAMMO, CBS3aHO
C aKT1BaLeit B nocneaytoLLem NpoLieccoB (haroLmTo3a Makpoaros, kak 3aBepLuaroLmin atan 6opbobl op-
raHu3ma c octatkamv kaHama 1 NPOLyKTOB UX pacnaga. K aTomy nepuogy uccrnegoBaHuil ypoBeHb MOHOLM-
TOB B KpoBW NTWL 4, 5, 6 1 7 rpynn Obin Bbilwe 3HayeHus y ntuy, 2 rpynnel B 11,0; 11,2; 11,4 n 11,8 pasa.
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CpOKKM uccnegoBaHma (cyT.)

Puc. 1. CTteneHb akTMBM3aLMM NPOLYKLMM B OPraHu3Me MOHOLMTOB — NPe/LLIECTBEHHUKOB Makpodaros,
Kak criefcTaue ycuneHus paroLuuTosa B opraHax ryceil npu kaHamuaammkosax
nog AeNCTBIEM MUKPOBHOro SH3MMa ¢ agantoreHamu (B %)

MpoBeaeHHble Kypcbl MaHUMyNsALMIA NPY KaHAWA03aX rycei ¢ NPUMEHEHUEM 3H3UMHOTO NpenapaTa
W afianToreHoB: NPob1oTMKa M NPONOIUCA M UX KOMMO3ULIMOHHBIX (hOPM MMENM HeNoCPEeACTBEHHOE OTPaxe-
HME Ha NoKasaTensx SUYHOM NPOAYKTUBHOCTY MYCblHb, YTO BUAHO W3 Tabnnubl 2. V13yyeHne NpoayKTMBHOCTY
ryCblHb M0 1 AfLEeKNaake NPOBOAKUNYM ¢ heBparns Mo MIOHbL B TPEX CEPUSIX OMbITOB B TEYEHWE TPEX NET.

Tabnuua 2
FAnyHas NpoAYKTUBHOCTL yCbiHb N0 1-1 aLeknaake (CpeaHss no TPEM CepusiM OMbITOB)
Moka3aTenb Ipynie
1 2 3 4 5 6 7

CpenHee noronosbe, rof. 380,0 380,0 380,0 380,0 380,0 380,0 380,0
KonunyecTBo auu, Wr. 14236,0** | 9800,0 12439,0* | 14180,0* | 14880,0™ | 15115,0*** | 15562,2***
FANLEHOCKOCTb Ha TYCbIHK, WIT. 37,46*** 25,79 32,73** 37,32%* 39,16™** 39,78*** 40,95***
Macca siua, r 140,60** 96,00 109,40* | 139,30*** | 147,80** | 150,40*** | 159,50***
Ayemacca, kr 200161 | 940,79 | 1360,61* | 1974,12*** | 2199,62*** | 2273,27*** | 2482,01***
VIHTEHCUBHOCTB sliLeHockocTH, % | 31,22** 21,49 27,28 31,10 32,63 33,15 34,13

lpencTaBneHHble AaHHbIE MOAYEPKMBAIOT BAXXHOCTb NMPUHATUS B ryCEBOAYECKMX XO3ANCTBAX Mep
no NpohunakTuke KaHAMAAMWUKO30B NULLEBAPUTENBHOMO TpakTa C MPUMEHEHUEM SH3UMHOTO npenapaTa B
KOMnsiekce ¢ NpobUOTUKOM 1 NPOMOANCOM.

3aknoyeHue. KaHomaamnko3bl BbI3bIBaKOT B KPOBM ryceit HapyLueHne banaHca 6asodunos, nces-
[03031MHOMMIOB, 303UHOCUIIOB, IMMDOLMTOB, MOHOUMTOB, KaK 3aLiUTHYI0 PeakLMIo Ha pasBuTUe WHGEK-
LIMOHHOTO NPOLECCa, BbI3BAHHOTO aKTMBHBIM Pa3MHOXEHWEM B MULLEBAPUTENBHOM CUCTEME APOXKENoa06-
HbIX rpuboB Candida albicans. TpaguunoHHas aHTUMUKOTUKOTEPaNMS HUCTAaTWHOM He BOCCTaHaBIMBAET
HapyLUEHHY0 nenkorpaMmMy Ao (hu3nonormyeckoro ypoBHs. MukpobHbIM npenapat nuTukasa 3HaYnTeNbHO
yCUINMBaET B OpraHu3Me NTuu, NpoLeccs nponudepauny v guddepeHumanmm KpacHbIM KOCTHbIM MO3TOM
MMMYHOKOMMETEHTHBIX KNETOK U CHABXEHME UMW KPOBW. DH3UM IUTUKA3a C aganToreHamm: npobuoTUKOM
NPOMonMCOM CrnocobCTBYET NOBLILLEHMIO B KPOBK coiepkaHus 6a3ohunos B 2,4; NCeBLOS03MHOPUIOB — B
2,93; 3031HO(MNOB — B 2,52; numdoumTtos — B 7,15; MoHOLMTOB — B 11,8 pasa, a Takke NOBbILLEHUIO SUYHON
NPOAYKTUBHOCTM IYCbIHb: YBENMYEHWIO AiLeHockocTH B 1,59, aruemacchl — B 1,67 pasa; ynyyLUEHMIO UHKY-
BaUMOHHBIX KQYECTB AU, W MOBBILIEHWKO COXPAHHOCTU yChbiHb B 2,42 pa3a.
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OVHAMUKA NMOKA3ATEJEN KPOBW KOPOB MPWU UCMNOJIb30OBAHUA
KOPMOBOW NOBABKW ONTUIEH

Enuzaseta WropeBHa NeTyxoBa
Camapckuit rocyaapCTBEHHbI arpapHblii yHuBepeuTeT, YcTb-KnHenbckui, Camapckas obnacts, Poceus
lizapet2009@yandex.ru, https://orcid.org/0000-0003-1052-3836

Lenb uccnedosanull — onpedeneHue nokazamernell Kpogu 8bICOKONPOAYKMUBHbIX KOPO8 NpU UCNOb308a-
Huu kopmosoli dobasku OnmuzeH. JkcnepumeHm nposodurcs Ha monoyHom komnnexce AO «Husa» Cmasponoris-
ckoeo palioHa Camapckoli obnacmu. [ns nposedeHus uccnedogaHus 66110 cchopMupo8aHo 4 epynnbi XUSOMHbIX U3
yucrna ebICOKONPOOYKMUBHbIX KOPO8 (KoHmporsbHas, nodonkimHasi-1, nodonbimHas-2, nodonsimHas-3) no 10 2onoe
8 kaxdoll. [TodonkimHble 2pynnbl KOPOB NOMyYanu 8 cyxocmoliHbIli nepuod AoNOIHUMESNLHO K OCHOBHOMY PayLOHY
3awuwéHHyro asomocodepxauuyro kopmosyto 0obasky OnmuzeH 8 0o3ax: nodonsimHasi-1 - 90 2, nodonkimHas-2 —
100 e, no0onbimHasi-3 — 120 e, XugomHble KOHMPOILHOU 2pynnki Kopmosyto 0obasky He nonyydanu. Y ecex 40 xu-
80mHbIX bbiT nposedeH ombop npob kposu neped Havanom uccnedosaHuli 8 deHb 3anycka, 3a 3-4 0Ha 0o podos.
YcmaHosneHo, Ymo 8 Kpo8U KUBOMHAIX, NOMy4asLWux 8 CMPyKMype 0CHOBHO20 payUoHa kopmosyto dobasky Onmu-
2eH 8 dose 100 e, nosbiwaemcs (8 npedenax pehepeHCHbIX 3Ha4eHUL) KOU4ecmeo hOPMEHHBIX ITEMEHMO8 KposU
(3pumpouumos, mpombouumos) u ysenuyusaromes credyrowjue buoXuUMUYecKuUe nokazamenu: Kanbyud, HeopeaHu-
yeckul ghocghop, kapomuH, 0byuli besok, WenoyHol peseps, ako3a, anbga- U 2amma-2mn06yuHb! NPU CHUXEHUU
Ypo8Hs1 bema-2106y/1uH08, N0 CPABHEHUIO C NOKa3amesIAMU KPOBU XUBOMHbIX KOHMPOsIbHOU U nepsoli NodonbImHOU
2pynn, hofy4aswux 8 cocmase 0CHO8HO020 paluoHa kopmosyto dobasky OnmuzeH e dose 90 2. PasHuuya mexdy ho-
Ka3amensamu Kposu XUBOMHbIX uccredyembix 2pynn, Noay4aguwiux 8 cocmage OCHOBHO20 paluloHa Kopmogyto 0o-
6asky Onmueer 8 dose 100 u 120 2, HesHayumenbHa. NlonoxumenbHoe enuUsSHUE Ha MOPGO-bLUOXUMUYECKUE NOKa-
3amenu kpogu obecneyusaemcs 3a cyem onmumu3ayuu pybuyoeo2o Memabonuama u NoCMosHCMea KOHUeHmpayuu
azoma 8 pybue.

KntoueBble cnoBa: kopMoBas fobaska, KpoBb, NENKOLWTHI, FeMOrfobuH, HEMTPOUbI.

Ana yumuposaxus: MNetyxosa E. /. InHammnka nokasaTernei KpoBM KOPOB Npu MCMONb30BaHUW KOPMOBOW 406aBKM
OntureH // U3BecTus Camapckoil rocyaapCTBEHHON cenbeckoxo3ancTBeHHoM akagemun. 2023. Ne1. C. 55-62. doi:
10.55170/19973225_2023_8_1_55
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DYNAMICS OF BLOOD INDICATORS OF COWS WHEN USING
FEED ADDITIVE OPTIGEN

Elizaveta I. Petukhova
Samara State Agrarian University, Ust-Kinelsky, Samara region, Russia
lizapet2009@yandex.ru, https://orcid.org/0000-0003-1052-3836

The purpose of the research is to determine the blood parameters of highly productive cows when using the feed
additive Optigen. The experiment was carried out at the dairy complex of JSC «Niva» of the Stavropol district of the
Samara region. To conduct the research, 4 groups of animals were formed from among highly productive cows (control,
experimental-1, experimental-2, experimental-3) with 10 heads each. In addition to the main diet experimental groups
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of cows received a protected nitrogen-containing feed additive Optigen in doses during the dry period: experi-
mental-1 — 90 g, experimental-2 — 100 g, experimental-3 — 120 g, animals of the control group did not receive a feed
additive. Blood samples were taken from all 40 animals before the start of the research on the day of drying off,
3-4 days before parturition. It was found that in the blood of animals receiving the Optigen feed additive in a dose of
100 g in the structure of the main diet, the number of formed blood elements (erythrocytes, platelets) increases (within
reference values) and the following biochemical parameters increase: calcium, inorganic phosphorus, carotene, total
protein, alkaline reserve, glucose, alpha and gamma globulins with a decrease in the level of beta globulins, compared
with the blood parameters of animals of the control and first experimental groups who received the Optigen feed addi-
tive in a dose of 90 g as a part of the main diet. The difference between the blood parameters of the animals of the
studied groups that received the Optigen feed additive in a dose of 100 and 120 g as part of the main diet is insignificant.
A positive effect on the morpho-biochemical parameters of blood is provided by optimizing rumen metabolism and the
constancy of nitrogen concentration in the rumen.

Key words: feed additive, blood, leukocytes, hemoglobin, neutrophils.

For citation: Petukhova, E. I. (2023). Dynamics of blood indicators of cows when using feed additives Optigen. /zvestiia
Samarskoi gosudarstvennoi selskokhoziaistvennoi akademii (Bulletin Samara State Agricultural Academy), 1, 55-62
(in Russ.). doi: 10.55170/19973225_2023_8_1_55

[Mpu NoCTaHOBKE AMarHo3a OAHUM W3 rMaBHbIX KPUTEPUEB OLIEHKN COCTOSIHUS CUCTEM 1 OPraHOB Xu-
BOTHOIO SBAAKOTCA Mopdhoniornyeckne 1 bruoxmmuyeckme nokasatenu kposu. Mopdonornyeckuin aHanms
NPUMEHSIETCH B BETEPUHAPUM NS AMArHOCTUKM OBLLEero CoCTosHWe opraHuama. B HayyHon nutepatype
nMeeTcs BosbLIOe KONMYECTBO CBeEHN 06 U3MEHEeHUsIX NoKasaTernen KpoBM B 3aBUCUMOCTM OT (PU3NOSIO-
TMYECKOr0 COCTOSIHUS XMBOTHBIX, @ TaKke eyHUYHbIe CBeeHMS Npy NoCnepoaoBon natonoruu [1-4].

V3meHeHne Mopdonornyeckoro coctasa KpoBi BepeMeHHbIX KOPOB CBUAETENLCTBYET O HEKOTOPbIX
pasnnYnsx, CBA3aHHbIX, BEPOSTHEE BCErO, C MOANMULMPYIOLLMM LENCTBUEM Pa3fINYHbIX MO UHTEHCUBHOCTM
9KOSTOrMYECKUX (PAKTOPOB, C BIIUSHUEM pa3HbIX Koppurupytowwmx cpeacts [11, 12].

Broxummnyeckuit aHanus KpoBM NPOBOANTCS C LIENbIO BbISBIEHUS aKTUBHbIX BOCTANUTENBHbBIX 1 PEB-
MaTU4eckux NpoLeccoB, HapyLIEHU BOAHO-CONEBOro obmMeHa u aucbanaHca MUKPO3NEMEHTOB 1 paboTbl
BHYTPEHHUX OpraHoB. Tak e no BUOXMMUYECKUM NoKasaTesnsiM CbIBOPOTKM KPOBU MOXHO OLEHUTb COCTOS-
He obMeHa BeLLEeCTB XMBOTHOMO. MHOre uccnefoBarteny CYUTatoT, YTo B nepuos 6epeMeHHOCTH Y KOpoB
(2-3 mecsua) HabnogaeTcs CHUKEHWE LernovHoro pesepsa Ha 14%. OTMevaeTcs HapacTaHWe KUCTOTHOM
€MKoCTU Ha 16% nocne pogos, a Yepes 10 CyTOK AaHHbIN NoKasaTerb He NpeBbillaeT (POHOBbIX 3HAYEHMI
[5-7].

B pesynbTate aHann3a nuTepaTypHbIX UCTOYHWUKOB YCTAHOBIIEHO, YTO Y XMBOTHbIX, Mpeapacnono-
KEHHBIX K POAOBbIM M MOCNEPOA0BLIM 3ab01EBaHNAM, B KPOBU CHUXAETCS CofepXaHue remornobuna, cer-
MEHTOSILEPHbIX HEMTPOUIOB, IPUTPOLIMTOB W NOBLILLIAETCS COAEpKaHWe NporecTepoHa, kanbuus, beta-
rnoGynnHOB, YTO CHUXAET PE3NCTEHTHOCTb OpraHMama XuBoTHbIX [8-10].

BaxHbIM 3BEHOM B BbISICHEHUM NPUYUH HAPYLUEHUS PENPOAYKTUBHON (PYHKLMM SBISETCS U3YYeHMe
B1OXMMMYECKOro cocTaBa KpOBM KUBOTHBIX, XOTS 1 OHO He BCerga AaeT TOYHOE NpeACcTaBneHne o cocTos-
HWUM OBMEHHbIX NPOLIECCOB B OpraHn3mMe, YTo 0BYCNOBMNEHO HAMNYMEM CMOXHOM 06bEANHSIOLLEN CUCTEMDI
perynayum 06MeHHbIX NPOLECCOB U PyHKUMM pasMHOXeHNS. CBA3b pasniyHbIX BUOXMMUYECKUX NoKasaTe-
newn KpOBU C COCTOSIHUEM PENPOAYKTUBHOM (DYHKLMU B pasHble (DM3NONOTMYECKE NEPUOAbI U USMEHEHWE
9TWX MapameTpoB NpU HapYyLLEHUN BOCNPOU3BOANTENBHOM CNOCOBHOCTW HaLLNW OTPaXEeHWe BO MHOTUX UC-
cnegosaHusx [15, 16].

Psq aBTOPOB U3y4nni B3aMMOCBS3b OUOXMMUYECKMX NOKa3aTemNen KpOBM KOPOB C TEYEHUEM Y HIX
BOCMPOU3BOANTENBHON (DYHKLMW W YCTAHOBWMK, YTO NO Mokasatensm kposu, 3a 10-15 gHen po pogos,
MOXHO MPOTHO3MPOBaTh XapakTep ux TeuyeHus [1-4,17]. M3ameHeHne remaTonornyeckux nokasatenen Kposu
3aBUCUT OT CTPYKTYpPbI paLMOHa, (PM3MONOr14eCKOro COCTOSHUS KUBOTHbIX U BBEAEHUS B PALIMOH KOPMOBbIX
no6asok [13, 14].

lMony4eHHblE AaHHbIE YKa3bIBAKOT Ha NEPECTPONKY HUOXMMMYECKIX NPOLIECCOB B OPraHM3Me KOpoB,
HanpaBneHHyt Ha obecneyeHne He06X0AMMON MHTEHCUBHOCTM MeTabonn3Ma Ans COXpaHEHUs CTENBHOCTM
Ha paHHWX Cpokax. B cBsA3M ¢ YeM onpegeneHne BInSHUS 4O3bl CKapM1BaHUs KOpMOBOW Aobaskn OnTureH
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B Mepuog CyxoCcTos Ha Mop(ho-B1oXMMMYeckine nokasaTenu Kposu UMeET BorbLLOe 3HaYeHNe 4N NHTep-
npeTaLumn pe3ynbTaToB BOCMPON3BOAUTENBHON (OYHKLMM U MOMOYHOM NPOAYKTUBHOCTH KOPOB.

Lenb uccnedosaHuli — onpeaeneHine nokasatenemn KPOBM BbICOKONPOZAYKTUBHBIX KOPOB NP 1C-
nonb30BaHWM KOPMOBO JoBaBku ONTUreH.

3adayu uccnedosaHull — n3y4nTb MOpONOrMyeckie N GUOXMMUYECKIE MOKa3aTenNu KPoBH BO B3a-
MMOCBAI3M C 0301 KOPMOBOII A06aBky ONTUreH B Hayarne CyxoCTOMHOro Nepuoaa v nepes pogamu.

Mamepuan u MmemodbI uccnedogaHull. DKCNEPUMEHT NPOBOAMUICS HA MOMIOYHOM KOMMIEKCe
AO «HuBa» CtaBpononbckoro panoHa Camapckoit obnactu. [ins nposefeHns uccneaoBaHuin beino cdop-
MWUPOBAHO 4 rpynnbl XXMBOTHBIX 13 YMCIIa BbICOKOMPOAYKTMBHBIX KOPOB (KOHTPOMbHAs, NoaonbITHas-1, noa-
onbITHas-2, nogonbiTHas-3) no 10 ronos B kaxaon. XXMBOTHblE C YPOBHEM MOMOYHOM MPOAYKTUBHOCTM
8000 kr mornoka 1 6onee u xusoi maccoi 600-620 kr oTBrpanmch Mo NPUHLMNY Nap-aHanoroB U HAXOAUIUCh
B OZMHAKOBbIX YCIOBUSAX KOPMIEHNS 1 cogepxaHust. XXMBOTHbIE NOZOMbITHBIX FPYNN NOMyYanu B CyXOCTOM-
HbI1 NepuoA AOMOMHUTENBHO K OCHOBHOMY PaLMOHY 3aLLMLLEHHYI0 a30TOCOLEPXKaLLY0 KOPMOBYHO A06aBKY
OntureH B go3ax: nogonbitHas-1 — 90 r, nogonbitHaa-2 — 100 r, n nogonbiTHasA-3 — 120 r, XXMBOTHbIE KOH-
TPOMbHOM rpynnbl KOPMOBYKO A06ABKY HE NONyYan.

Y Bcex 40 xu1BOTHbIX BbIn NpoBeaeH 0TBop Npob KpoBK NEpe Havyanom UCCrneLoBaHWN B AeHb 3a-
nycka u 3a 3-4 gHs 00 pofoB. BeHO3HY0 KpoBb B BakyyMHble Npobupkn Gpanu 13 XBOCTOBOW BEHbl ANS
NpoBeeHNS1 MOPHONOTNYECKNX U BUOXMMUYECKUX UCCNEe0BaHUA C LIEMbIO OLEHKN COCTOSIHUS 340POBbS
KUBOTHBIX 1 YPOBHS UX 06MeHa BellecTs. ccnenoBaHus KpoBy NPOBOAMIM Ha kadeape «AHATOMUS, aKy-
wepctBo u xupyprusy Camapckoro MAY ¢ NOMOLLbI0 aBTOMATUYECKOrO remMaTonorMyeckoro aHanmsaropa
Mindray BC 2800vet. Bo Bpems uccrieaoBaHus yunThiBanm XxapakTep Te4eHUs pogoB 1 NOCNEPOAO0BOro ne-
puoga. [JaHHble, NOMyYeHHbIe B Xo4e SKCnepumeHTa, bbinn npoaHanu3npoBaHbl ¢ NOMOLLBH NPUKNaaHOM
MaTemMaTU4ecKon CTaTUCTUKA (BMOMETPUM) Ha 3HAYMMOCTb JOCTOBEPHBIX Pa3NYMiA C MOMOLLLIO KpUTEpHS
CrblogeHTa.

Pe3ynbmambi uccnedogaruil. BaxHbiM hakTopom, onpeaensioLy M COCTOsSHUE 300POBbS XMBOT-
HOro, ABNSIOTCA NOKa3aTen KpoBW. AHanU3upys nokasaTenm KpoBHW, MOXHO OLIEHUTb MOPAOdYHKLMOHANb-
HOE COCTOSIHWE OpraH13Ma W ero OpraHoB, a Takke BUOXMMUYECKIX MPOLECCOB W CTEMEHb WX HapyLUEHUS.
B Tabnuuax 1 v 2 npeactasneHbl pesynbTaTbl MOPGOIOTMYECKUX 1 BUOXUMUYECKUX NOKa3aTeNemn KpoBm 40
Hayarna uccnegosaHus. Mx aHanua nokasan 60mbLuUyt0 BENMYMHY cpeaHeapuhMeTNYECKON OLWKNBKN, YTO CBU-
[EeTenbCTBYET O 3HAYUTESBHON pasHULEe MOPKOOrMYECcKMX 1 BUOXMMUYECKIX NoKasaTenen KpoBu Uccne-
LYEeMbIX XMUBOTHbIX.

Tabnuua 1
Mopdonorniyeckue nokasaTenu Kpoem
i o Havana 3a 3-4 gHsa oo pogos
okasarternb [pynna X1BOTHBbIX
yccnefoBaHust
KOHTPOMbHast noAonbITHas-1 NoAoNbITHAs-2 nogonbITHas-3
'emornobuH, r/n 92,17+0,55 98,40+0,35 103,12+0,37 106,10+0,27 106,40+0,28
OputpouuTsl, 10'2/n 4,2040,36 4,32+0,63 4,9040,33 5,96+0,27 5,93+0,18
NekoupnTsl, 109/ 11,05+0,47 10,2040,48 9,72+0,38 9,12+0,28 9,14+0,18
Tpomboumtsl, 10%n 295,18+23,82 360,13+18,46 410,14+19,13 420,22+17,16 419,77+18,04
TNeikocpopmyna, %

Basogunbl 1,20+0,10 1,4,0£0,07 1,40+0,08 1,60+0,04 1,6040,05
J03uHOUIbI 4,20+0,05 3,80+0,06 3,60+0,07 3,20+0,05 3,00+0,04
He#Tpodmnbl, B T.4.

tOHble 2,80+0,12 2,00+0,08 1,60+0,07 1,00+0,06 1,1040,04

nanoyKosiAepHble 5,42+0,18 4,20+0,09 3,80+0,08 2,20+0,07 2,40+0,05

CEerMeHTOsiEPHbIE 27,10+£0,47 30,60+0,34 32,90+0,42 35,16+0,29 34,85+0,31
NumcpouuTb! 57,68+0,49 55,20+0,62 53,10+0,60 53,00+0,36 53,14+0,29
MoHouuTbI 1,60£0,06 3,34+0,07 3,60+0,08 3,84+0,06 3,90+0,05

B pesynbTaTe ckapMmnnBaHusi KOpMoBOil Job6aBku ONTUreH B COCTaBe OCHOBHOTO paLOHa YCTaHOB-
TNEHO MOBbILLEHUE KOHLIEHTPALM reMornobuHa B KPOBM BbICOKONPOAYKTUBHBIX KOPOB MO CPABHEHMIO C KOH-
Tponem (tabn. 1). Y BCeX XMBOTHbIX UCCTIEAYEMbIX Py OTMEYAETCS AOCTOBEPHOE YBENNYEHNE KOHLIEH-
Tpauuu remorno6uHa 3a 3-4 gHs 40 poaos. CoaepxaHie remornobuHa B KpOBM XKUBOTHBIX, HE NOJTyYaBLLMX
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kopmoByto aobasky OnTureH, coctasuno 98,4 r/n, 4to 6bino meHblie Ha 4,72, 7,70 1 8,00 r/n, yem B KpoBM
KOPOB NEPBON, BTOPOM M TPETLEN NOAOMBITHBIX FPYMM, NOMYYaBLUMX B OCHOBHOW paLyioH KOPMOBYHO A06aBKy
OntureH B konnyectae 90, 100 1 120 r. MNoBbiweHWe YpOBHS remornobuHa B KPOBM KOPOB BbI3BAsIo COOT-
BETCTBYIOLLME YBEIMYEHWNE KOHLIEHTPALMM YPOBHS 3PUTPOLUTOB.

B kpoBu kopoB, nonyyasLumx kopmoByto fobasky B Ao3e 100 r, 6bin0 ycTaHOBNEHO Hanbonbluee
cofepxaHne apuTPOLMTOB, KOTOPOE cocTasuro 5,96x1012/n, yto BonbLue, YeM B KOHTpone, Ha 1,64x1012/n,
YeM B NOAOMNbITHON Nepsoi rpynne Ha 1,06x10'2/n, B nogonbITHOM BTopon rpynne Ha 0,03x1012/n.

HaunbonbLuas KoHUEeHTpaLms NnenkoumToB 3a 3-4 AHS 40 poAoB Obina 0TMEYeHa B KPOBM KOPOB, He
nonyyasLumx kopmoByto aobasky OntureH. OHa coctasuna 10,20x109/n, uto 6onbLue, Yem B KPOBM KOPOB
nepBoil NoAoNbITHOM rpynnbl, Ha 0,48x%109/n, BTOpOI NoAonbITHOM rpynnbl — Ha 1,08x10%/n n TpeTben noa-
onbITHOW rpynnbl — Ha 1,06%x109/n. CHUXeHMEe YPOBHS NENKOLMTOB B KPOBW KMBOTHBIX MOLOMbBITHBLIX Fpymn
0ObACHSAETCA NOBbILIEHNEM YPOBHS PYBLOBOrO NMLLEBapPEHNst KOPOB, NONYYaBLUUX B CTPYKTYPE OCHOBHOIO
pauymoHa kopmoByto fobasky OnTureH B go3ax 100 u 120 r, COOTBETCTBEHHO.

AHanus nemnkoumtapHon hopMynbl nokasan, YTo coaepxaHue 6a3ounoB B KPOBM XMUBOTHBIX Nep-
BOM MOAOMLITHONM rpynnbl, NonyyasLumx kopMoByto fobasky B 4o3e 90 r, coctasuno 1,40%. Bo BTopoii 1
TpeTbEN NOLONLITHON FPyNNe KOPOB, NOSyyaBLUMX KOPMOBYHO fobasky OnTureH B go3ax 100 v 120 r, faHHbIA
nokasartenb coctasun 1,60%. HesHaunTensHoe yBennyeHve B npegenax peepeHcHbIX 3HaYeHN KOHLEeH-
Tpaumm 6a30¢h1rioB BO BTOPOM M TPETbEN NOLOMbITHLIX rpynnax 06bACHAETCS NOBbILWEHWEM afanTaLMoH-
HOWN peaKLun OpraH13ma u xapaktepusyeT YpOBeHb CUHTE3a ramma-rnobynnHoB, obecneymBatoLLmx 3aLmT-
HYI0 (DYHKLMIO.

[Mpu cpaBHEHMM NoKa3aTenen KPOBU KMBOTHBIX UCCIIEAYEMbIX TPYMN N0 303MHOPUIAM OTMEYEHO,
YTO NPOLIEHTHOE COAEPXaHu1e 303MHOMUIOB B KPOBW B 3aBUCUMOCTU OT J03bl CkapMnnBaHus OnTureHa He-
0aMHakoBo. KOHUeHTpaums 303MHOGUIIOB B KPOBW KOPOB NEPBOM NOLOMLITHOM rpynnbl, nonyyasiumx 90 r
kopmoBoit fobasku, coctasuna 3,60%, npu ckapmmvsanun 100 r — 3,20%, npu fobaBneHun B CTPYKTYpY
ocHoBHOro pauuora 120 r — 3,00%. CHuKeHWe KOHLEHTPaLmMK 303MHOMIIIOB B KPOBW KOPOB BTOPOW U Tpe-
Tbel NOZOMNbITHLIX FPYMN MOXHO MHTEPNPETUPOBAThL Kak HOpManu3aumio 0BMEeHHbIX NPOLEeccoB U OTCYT-
CTBUE annepruyeckux n BoCNanuTenbHbIX peakLuii B OpraHuame.

AHanms KoHUEHTpaLmm HeMTpoduIoB nokasan, 4to 3a 3-4 OHS 4O POLOB Y KOPOB BCEX Uccnenye-
MbIX rpynn OTMEYAETCA CHKEHWE YPOBHS HOHbIX U NanoYKOSAEPHbIX POpM HENTPOGUIOB Ha (hOHE MOBbI-
LIEHWS CerMeHTOSAEPHbIX HENTPOPMMIOB MO CPABHEHMIO C NOKA3aTENAMM KPOBM [0 Havana JKCnepuMeHTa.
CpaBHUTESbHBIN aHanK3 HEMTPOMUIOB KPOBM KOPOB MCCRedyeMblx rpynn 3a 3-4 gHS OO POAOB nokasan,
YTO Y KMBOTHBIX, MOMYyYaBLUNX B CTPYKTYPE OCHOBHOMO paLMoHa KopMoBYo Aobasky OnTureH, Takke oTMe-
YaeTCsA CHIDKEHME YPOBHS HOHBIX U ManoyKosAepHbIX hOPM HENTPOMUIOB Ha (POHE NOBLILLEHNS CErMEHTO-
SLEPHbIX HENTPOMMNOB, N0 CPABHEHMIO C KOHTpOrEM. Hanbonee 3HauMmMas pasHuLa OTMEYEHa Y XUBOTHbIX
BTOPOW OMbITHOM rpynnbl, KOTOpas coctaBuna 1% no coaepaHunto oHbIX HEMTPOUOB 1 2% No coaepxa-
HW0 NaroYKOSAEPHBIX HENTPOUOB, NO CPABHEHMIO C KOHTPOMEM. [1oMyYeHHbIE AaHHblE CBUAETENLCTBYIOT
0 HOopManusauuo npouecca KPOBETBOPEHWS Y XMUBOTHLIX NOZOMLITHLIX rpynn. Bo BTOpO# NoaomnbITHON
rpynne, XXMBOTHbIE KOTOPOI NONy4anu B CTPYKTYpe pauyoHa kopmosyto gobasky OntureH B gose 100, oT-
MeyaeTCst Hamborbluee cogepKaHe CerMeHTOSAEPHbIX HENTPOGUIIOB, KOTOPoe cocTaBuno 35,16%, uto
Bonblue, Y4eM B KOHTpOne, Ha 4,56%, 6onbLue, YeM Y XMUBOTHbIX, NONYyYaBLUMX KOPMOBYH 006aBKY B 403e
90 r, Ha 2,26%, v bonblue, YEM Y XUBOTHbIX, MOMyYaBLMX kopmoByto aobasky B gose 120 r, Ha 1,95%.
[oBbILLEHWE KOHLEHTPaLWUM CErMEHTOSIAEPHbIX HENTPOUIOB B Npeaenax pedepeHCHbIX 3HaYeHUI yKkasbl-
BAET Ha MOBbILIEHWE 3aLUMTHBIX CUM OpraH13Ma. YBENMYeHNe COAEPKaHNS CErMEHTOSAEPHBIX HENTPOK-
OB B KPOBW NpW BBEAEHUM B paLOH KOPMOBOW J0BaBKM KOpoBaM BTOPO OMbITHOM rpynnbl B 4o3e 100 r
yKa3bIBaeT Ha NOBbILLEHWE (haroLMTapHOM aKTUBHOCTM U 0BE3BPEXMBAHME YY)KEPOAHBIX KNETOK OpraH13ma.

AHanus KoHUeHTpaLum B KPOBI MOHOLIMTOB U NMM(DOLIMTOB NOKa3ar, 4to Y XUBOTHbIX 3a 3-4 OHS [0
POLOB OTMEYAETCS CHKEHWUE YPOBHS NIMMOLMTOB U NOBLILLEHWE MOHOLMTOB MO CPABHEHUIO C NOKasaTe-
NAMM [0 Hayarna 3KCMepuMEHTa, YTO YKasbIBAET Ha aKTUBM3aLMIO KNETOYHOrO 1 ryMoparibHOro MMMyHUTETa
W CHIWKeHMe (paroumTo3a Y XMBOTHbIX Uccneayemblx rpynn. Camoe BbICOKOE MX MPOLEHTHOE Cofepx)aHne
3a 3-4 oHA 00 pogoB ObINO OTMEYEHO Y KMBOTHbIX, NOMyYaBLUMX KOPMOBYH fobasky B fo3e 120 r. B kposw
KMBOTHBIX TPETbEN MOAOMbITHOW rpynnbl cofepxaHue MoHouutoB coctasuno 3,90%, numdountos —
53,14%.
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N3yyeHne Gruoxummnyeckix nokasarenei kposm 6bino NPOBEAEHO C LIENbH OLEHKW BAIMSHUS KOPMO-
Bomn fobaskn OnTureH Ha paboTy BCEX BHYTPEHHWUX OPraHoOB U CUCTEM W MOMYyYeHUst cBeLeHnn 06 ypoBHE
obMmeHa BeLLecTB XMBOTHOrO (Tabn. 2).

Tabnuua 2
Buoxumunueckue nokasatenu KPOBW KOPOB NCCIieayeMbIX rpynmn
3a 3-4 gHa fo poaos
Mokasatenb flo Havana ['pynna XWBOTHbIX
uccneoBaHus
KOHTpOMbHas noponbiTHas-1 nofonbITHas-2 |  NoAonbITHas-3
OB KanbLWi, MMOnb/N 2,14+0,02 2,22+0,08 2,38+0,10 2,68+0,15 2,6940,13
Feopranecki ocbop, 1,3040,06 1,3940,10 14240,08 1,86:£0,05 1,85£0,08
LLlenoyHoit peseps, 06.C02% 39,1740,72 42,14+0,83 4517+0,87 51,13+0,27 52,83+0,43
KapoTuH, Mr% 0,26+0,04 0,33+0,06 0,39+0,05 0,40+0,04 0,41+0,06
['nioko3a, MMOb/N 2,05+0,12 2,27+0,13 2,40+0,11 2,5140,18 2,56+0,13
O6Luin 6enok, r/n 58,86+1,40 63,75+1,12 68,52+2,01 74,48+0,85 75,16+0,72
benkosble dpakumm, %
anbOyMuHbI 32,17+2,04 37,18+1,85 39,42+1,12 42,160,69 43,04+0,48
rnoBynuHbl B T.4. 67,83+£2,11 62,82+2,05 60,58+1,86 57,84+1,02 56,96+0,89
0-rno6ynuHbl 15,40+0,18 16,53+0,09 17,13+0,10 19,17+0,06 18,85+0,08
B-rno6ynuHbl 23,16+0,22 20,18+0,31 19,14+0,29 16,42+0,11 16,53+0,09
y-rnoGynuHbI 29,27+0,15 26,1140,19 24,31+0,17 22,25+0,09 21,58+0,12
MoueBnHa, MMONb/N 2,82+0,14 2,97+0,18 3,08+£0,19 3,4940,07 3,511£0,10
KpeaTuHWH, MMOIb/T 84,23+0,69 86,13+0,57 89,11+0,78 94,18+0,42 94,21+0,38
BunupybuH o6y, MKMonb/n 1,24+0,42 1,52+0,83 1,64+0,56 2,89+0,33 2,91+0,27
AnT, ea/n 89,13+2,16 84,41+1,86 82,23+1,49 76,30+0,86 77,12+0,91
AcT, en/n 109,25+3,27 106,13+2,84 104,27+2,16 96,75+1,13 95,84+1,08

AHanus faHHbIX, NpeacTaBneHHbIX B Tabnuue 2, nokasbiBaeT, YTO NPW CKApMAMBaHUM KOPMOBOM
no6asku ONTUreH 0TMEYaTCA M3MEHEHNS B GUOXMMMYECKIX NMOKa3aTensx. Tak, B CbIBOPOTKE KPOBM KMBOT-
HbIX BTOPOW 1 TPETLEN NOAOMbITHBIX FPYMM, NOSTy4YaBLUMX B COCTaBE OCHOBHOO paLiMoHa KOpMOBYH A0b6aBKy
Onturex B go3e 100 1 120 r, oTMeyaeTcs HambonbLuas KOHLEHTPaUKs (B npeaenax pedepeHCHbIX 3Have-
HW) crepyowmx BUOXMMUYECKMX NOKa3aTenen: KanbLuii, HeopraHuieckuin ocop, kKapoTuH, obLymin be-
NOK, LEeSTOYHON pe3eps, rMoko3a, 0B Benok, anba- 1 raMma-rnobyrnHbl Npu CHKEHUM YpOBHS BeTa-
rnoBynuHOB, MO CPABHEHWIO C NOKa3aTENSMM KPOBY KMBOTHBIX KOHTPOMBHOW M NEPBOIA NOAONbLITHOW rpynn,
NnonyyYaBLUKX B COCTaBE OCHOBHOIO paLoHa kopmoByto fobasky OntureH B gose 90 r. PasHuya mexay no-
KasaTensiMu KpoBY KMBOTHBIX BTOPOIA M TPETbEN NOAONbITHBIX IPYNN HE3HAYNUTENbHA.

C uenbio U3y4YeHUss BRMSHUS 3aLUMLLEHHON a30Tocodepxallen kopmoBon fobasku OnTureH Ha
(OYHKLMIO NeveHn Bbinn n3yyeHbl acnaptaT- 1 anaHuHamuHoTpaHcdepassl (ACT u AIT), koTopble NpuHK-
MatoT aKTUBHOE y4acTue B a30TUCTOM 0bMeHe, obecneunBas CBs3b Mexay BenkoBbIM, YrneBOAHbIM W Ki-
poBbIM MeTabonunamom. Mpu go6aBNEHMM B CYXOCTOMHbIN NEPUOL B OCHOBHOW paLyiOH BbICOKOMPOAYKTUB-
HbIX KOPOB KOPMOBO [0BABKM YCTAHOBIIEHO CHUXEHME NEYEHOYHbIX nokasaTenein AnT u AcT y KUBOTHbIX
BTOPOW U TpeTen NoZOMbITHLIX rpynn. Tak, KoHUeHTpaums AnT B KPOBM XMBOTHbLIX BTOPOW MOZOMbBITHOM
rpynnbl cocTasuno 76,30 ed./n, YTo MeHbLUe, YeM B KOHTpone, Ha 8,11 ef./n, 1 B KPOBYM XUBOTHBIX MOLOMbIT-
HoW nepson rpynnbl Ha 5,93 en./n. Cogepxanne ACT B KPOBW XWBOTHBIX BTOPOM NOAOMBITHOM rpynMbl CO-
craeuno 96,75 en./n, 4To MEHbLLE, YEM B KOHTpOIe, Ha 9,38 ea./n 1 B KPOBU KMBOTHbIX NEPBON NOAOMbITHOM
rpynnbl Ha 7,52 ed./n. PasHuua nokasateneir AnT n AcT BTOpom v TpeTen NOZOMbITHON rpynn He3Haum-
TenbHa: AnT coctasnset 0,82 ea./n, AcT — 0,91 eq./n. M36bITouHas koHUeHTpauus aktueHocT AcT u AnT
B CbIBOPOTKE KPOBM KOPOB KOHTPOMbBHOW ¥ NEPBOI NOLOMbLITHON IPpynMbl (Bble pePepeHCHbIX 3HAYEHMI)
yKa3bIBAET Ha HaYanbHOE HapyLeHne GyHKLMM NeYeH.

3aknroveHue. B pesynbrare 1cCnefoBaHuii YCTAaHOBMEHO, YTO B KPOBW XMBOTHbIX, MOMyYaBLUKX B
CTPYKTYpEe OCHOBHOrO paLmoHa kopMoByto fobasky OntureH B fo3e 100 r, noBblaeTcs (B npegenax pede-
PEHCHbBIX 3HAYEHNI1) KONNYECTBO POPMEHHBIX ANEMEHTOB KPOBW (3PUTPOLIMTOB, TPOMBOLMTOB) W yBENUYM-
BaOTCSA cneayoLme GMoX1MmnYecKme nokasaTenu: kanbLmi, HeopraHudeckuin pocdop, kapoTuH, obLymin be-
MNOK, LLENOYHOW pe3eps, rMKo3a, anbga- 1 raMma-riobynHbl NPy CHUXKEHUM YpoBHS BeTa-rnobynmHoB, no
CPaBHEHMIO C MoKa3aTeNsiMM KPOBW XWUBOTHBIX KOHTPOMBHON 1 NEPBOMA NOAOMBITHOM IPynm, NONy4YaBLUMX B
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COCTaBe OCHOBHOTO pauuoHa kopmosyto gobasky OntureH B fose 90 r. PasHuua mexay nokasatensmu
KPOBW KMBOTHBIX MCCREAYEMbIX rpynn, NOMyYaBLUKX B COCTaBe OCHOBHOrO paLymoHa kopMoByto fobasky On-
TureH B go3e 100 n 120 r, HesHaunTenbHa. MNonoxutensHoe BRMsHUE Ha MOPO-B1oXMMUYECKMe NoKasa-
TEnM KpoBm 0becneynBaeTCs 3a CHET ONTUMU3aLMM pyBLOBOro MeTabonnama 1 NoCTOSHCTBA KOHLEHTpaLMM
asora B py6ue.
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Lenb uccnedosaHusi — bisisrieHue aHamomo-monozpahudeckux u buoMexaHu4eckux ocobeHHocmel si2o-
OuyHoU epynnbl Mbiwy, 611a20p00H020 NAMHUCMO20 oneHs. [pedcmasneHbl aHamomuyeckue 0cobeHHocmU 5200U4-
Hol epynnbi pasaubameneli masobedpeHHO20 cycmaga y nodsuda 61a20p00H020 O/1EHS — NAMHUCMO20 Of1EHs, 0m-
cymemeyrowue 8 docmynHol numepamype. YcmaHosneHa npuHadnexHocmb Mbiwy 5200U4HOU 2pynnbi paseuba-
menel K pa3HbIM MOPODYHKULOHABbHBIM munam: cpedHss s200uyHas — duHamudeckast, dobasoyHas s200uqHas —
cmamoduHaMmuyeckasi, a anybokas feo00uyHasi — OQUHaMOo-Cmamuy4eckasi, ¢ CO0MBeMCmeyUUMU (hyHKUUOHaIb-
HbIMU cnocobHocmamu. MccrnedosaHusi 8bINOMHEHbI Ha KagheOpe aHamoMuU U 2UCMOono2uu XUBOMHbIX UMEHU Npo-
¢eccopa A. @. Knumosa Mockosckoli 20cydapcmeenHol akademuu semepuHapHoU MeduyUHbI U BUOMEXHOMo2UU —
MBA umenu K. M. CkpsibuHa. O6bekm uccredogaHull — noiogo3pensiti 61a2opodHbil nsimHUCmbIl oneHb (n=5), omo-
6paHHbIl 8 oxomxossticmee Mockosckol obnacmu. Mamepuan dns uccriedosaHull — kaydarnbHas yacmb mynosuuwa
C ma308bIMU KOHEYHOCMAMU, omdeneHHas Ha yposHe 10 epyOHo020 ceameHma. Mcnonb3osanu Memodsbl MOHK020
Makpo- U MUKPO-aHamoMUY€ECKO20 npenapuposaHusi ¢ nocnedyouwum yHKUUOHabHbIM aHamu3oM U3y4yaembix
CMpYKMyp U CKeNemomonu4yeckuMm npoeyuposaHueM moyveK 3akpensieHuss Yyacmel MbIWubl.  YCmaHo8/IeHo, Ymo
OCHOBHbIM 3KCMEH30POM Ma3obedpeHHo20 cycmaga sgnsemcs cpedHsis s200udHas Mbiwya. OHa sensemcs camol
MOWHOU cpedu Mbiwy 5200U4HOL 2pynNnbl, OMHOCUMCS NO cgoell cmpykmype K QUHaMU4ecKoMy muny, npukpensis-
emcsi K 06WUpPHOL NOBEPXHOCMU — MaKIIoKy, Nod8300wHoMY 2pebHro, kpecmuyosomy byepy u npunezaroweli Nogepx-
Hocmu Kpbina nodg3dowHol kocmu. Ha ocHosaHuu nposedeHHbIX uccnedosaHuli HeCeHb! AONOTHEHUS 8 monuye-
cKue 0cobeHHoCmU aHamomu4yecKux obpasosaHuli Ha ma3oeol (6e3biMsHHOU) u 6edpeHHOU Kocmsx — «uHuUs 080U-
HUYHOU MbIWLUb1», «/TUHUST HaPYXHOU 3anupamesnbHOU MbIWUbI» Ha 6eHMpPanbHOU NoBepPXHOCMU cedanulyHol Kocmu;
«nnouwjadka 00bagoyHol 5200U4HOU MbILLUbIY, «bY20p0K 211yb0oKOol 5200U4HOU MbiLUbI» Ha 6onbliom eepmene 6ed-
PEeHHOU Kocmu.

KnioueBble cnoBa: 6J'IaF0p0/J,HbIIZ NATHUCTLIN ONeHb, Ta30Basi KOHEYHOCTb, Ta306e,ﬂ,peHHbll7I CyCTaB, MbILULbI.
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The purpose of the research is to identify anatomical, topographic and biomechanical features of the gluteal muscle
group of the red spotted deer. Anatomical features of the gluteal group of hip extensors in the subspecies of red
deer — spotted deer, which are absent in the available literature, are presented. The affiliation of the muscles of the
gluteal extensor group to different morphofunctional types has been established: the middle gluteal is dynamic, the
additional gluteal is statodynamic, and the deep gluteal is dynamo-static, with corresponding functional abilities. The
research was carried out at the Department of Anatomy and Histology of Animals named after Professor A. F. Klimov
of the Moscow State Academy of Veterinary Medicine and Biotechnology — Moscow veterinary academy named after
K. I. Scriabin. The object of research is a mature red spotted deer (n=5), selected in the hunting farm of the Moscow
region. The material for research is the caudal part of the trunk with pelvic limbs, separated at the level of the thoracic
segment 10. The methods of fine macro- and micro-anatomical dissection were used, followed by functional analysis
of the studied structures and skeletotopic projection of the points of attachment of parts of the muscle. It was found
that the main extensor of the hip joint is the middle gluteal muscle. It is the most powerful among the muscles of the
gluteal group, belongs to the dynamic type in its structure, is attached to an extensive surface — the muclock, the
subcostal crest, the sacral tubercle and the adjacent surface of the iliac wing. Based on the conducted studies, additions
were made to the topical features of anatomical formations on the pelvic (nameless) and femoral bones — the «line of
the double muscle», the «line of the external locking muscle» on the ventral surface of the sciatic bone; «the site of the
additional gluteal muscle», «the tubercle of the deep gluteal muscle» on the large trochanter of the femur.

Keywords: red spotted deer, pelvic limb, hip joint, muscles.

For citation: Slesarenko, N. A., Oganov, E. O. & Shirokova, E. O. (2023). Macromorphological characteristics of the
hip joint muscles in the noble spotted deer. lzvestiia Samarskoi gosudarstvennoi selskokhoziaistvennoi akademii (Bul-
letin Samara State Agricultural Academy), 1, 63-70 (in Russ.). doi: 10.55170/19973225_2023_8_1_63

OneHeBoacTBO B POCCUM MMeET BaXHOE XO3NCTBEHHOE 3HAYEHWe, B YACTHOCTM, B CEBEPHbIX pe-
MMOHaX CTPaHbl, F4e ONEHN OTHOCATCS K OCHOBHbBIM XXMBOTHbIM, OT KOTOPbIX MOMY4atoT MACHYI0, KOXEBEHHYHO
1 uHyro npogykumio [1, 3-5]. Mo noronosblo ceBepHbIx oneHen Poccuiickas Gefepauuns 3aHUMaeT nepeoe
mecTo B mupe [2]. OagHako cBeaeHns no mopdhonorii noaBmaoB 6naropogHoOro ONeHst CKYAHbI M HegocTa-
TOYHbI [6, 7]. B HacTosILLee BpeMs NaHTOBOE OSIEHEBOACTBO aKTUBHO Pa3BMBAETCS, B CBA3N C YeM, 3HaHUe
MOPOMNOrK OpraH13mMa STUX XMBOTHBIX MPUOBPETAET NEPBOCTENEHHOE 3HAYEHME.

3acnyxuBaeT BHUMaHWS «ATNac no aHaTOMWUM XMBOTHbIX ANS XydoxHukoBy» (B. Onnexbeprep,
X. baym, X. Qutpux, U3patensctso lMNutepa Cmuta, VHkopnopeintes, 1990). B HEmM aBTOpbI NpUBOAAT OpU-
rMHanbHble PUCYHKM CKerneTa 1 NOBEPXHOCTHOM CKeNneTHOM Myckynatypbl oneHs. OfHako, npy CpaBHEHNM
9KCTEPbEPHbIX JaHHbIX, OTPAXEHHBIX B 3TUX PUCYHKaX, C OPUTrMHANIOM noasuaa braropogHOro oneHs — nat-
HWCTbIM ONEHEM, BUAHO, YTO MMEKTCS OnpeaenérHble pasnnyus. 3BECTHO, YTO MbleYHas cucTema npea-
cTaBnseT cobon OfHy 13 BXKHENLLWNX CUCTEM OMOPHO-ABUraTENbHOrO annaparta, KoTopast BbINOMHAET MHO-
KECTBO KaK MexaHu4eckux, Tak u buonorndeckmx dyHkumi [1, 3, 5. BMmecTe ¢ TeM, NpakTUYeCKn OTCyT-
CTBYIOT [iaHHble, Kacalowmecs MakpoMophonorniecknx 0COBEHHOCTEN 1 CPABHUTENbHBIX XapaKTEPUCTHK
MblLLL, TA30BOW KOHEYHOCTU Y NPEACTaBUTENEN CEMENCTBA ONEHEBLIX. B CBA3N C 3TUM, U3yYeHKe aHaTOMO-
TOnorpagnyecknx 0COBEHHOCTEN MbILL, Y Pa3nMYHbIX BUAOB W NOABMAOB OMNEHEBbLIX SBMSETCA OQHOM U3
aKTyarbHbIX 3aay CPaBHUTENbHON aHaTOMWUW 1 BETEPUHAPHON MEAULIMHBI.

Lenb uccnedoeaHull — BbisIBNEHNe aHAaTOMO-Tonorpadnyeckix 1 buomexaHuyecknx ocobeHHo-
CTEMN ArognyHoM rpynmbl MbiLu, 61aropoAHOro NATHUCTOTO OfEHS.

3adayu uccnedoeaHull — YCTaHOBUTb aHAaTOMUYECKe 0COBEHHOCTM SroAUYHON rpynnbl pasruba-
Tenen Ta3obeapeHHOro cyctasa y noasuaa 6naropoaHoro OneHs — NATHACTOrO OfieHs!; BbISIBUTL Bromexa-
HWU4eckne 0COBEHHOCTM MblLL, Ta306e4pEHHOr0 CycTaBa U CKENeTOTONNYECKME OPUEHTUPbI X 3akpenre-
HUS.

Mamepuan u memodsI uccnedoeanudl. Viccnenosanusi BuinonHeHsl B nepuop ¢ 2021 no 2022 rr.
O6BekT uccnegoBaHni — NoNoBo3penblii 6r1aropoAHbIN NATHUCTLINA OfeHb (nN=5), 0TOBPaHHBbI B OXOTX0351A-
cte Mockosckoin obnactu. Matepuan ans uccnegoBanuin — kaydanbHas obnacTb TynosuLa BMeCTe ¢ Ta-
30BbIMW KOHEYHOCTSMU, OTAeNeHHas Ha yposHe 10 rpyaHoro cermeHTa. Mcnonb3oBanu MeToabl TOHKOMO
Makpo- 1 MUKPOAHAaTOMWUYECKOro NpenapupoBaHns ¢ NoCneayoWwmM QyHKLUMOHAIbHBIM aHanu3oM 13yvae-
MbIX CTPYKTYP W CKENETOTOMMYECKM NPOELMPOBAHNEM TOYEK 3aKpenmeHns YacTeil MbiLuLbl.

Pesynbmamsi uccnedogaHull. YCTaHOBNEHO, YTO ArOAMYHAs rpynna pasrubatenen unm KopoTkue
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pasrnbatenu Ta3obeapeHHoro cyctasa [1]y NATHUCTOrO ONeHs NpeacTaBneHbl cpeaHet, [06aBOYHON U ry-
Bokoi arognyHoN MblwiLamm. NoBEpXHOCTHAs AroAMYHas MblllLa CBOMM MbILUEYHBLIM OPIOLIKOM CrIMBaETCA
C ArofN4YHO-ABYIMaBOM MbILILEN, @ CYXOXWUITbHOM YacTbio — C Hanpsratenem Wu1pokon dacuun beapa.

CpenHsis srognyHas Mbiwua (m. glutaeus medius) — MoWHas MblliLa BEPETEHOBUAHON HOPMBI,
pacmnonoXeHHas Ha HapyXHOW NOBEPXHOCTU NOAB3AOLLHON KOCTH OT ee Kpbina 4o GonbLuoro Beptena bes-
PeHHoM KocTu. 1o pe3ynbTatam Makpo- 1 MUKPOCKOMMYECKOTO aHarnu3a OpyeHTaLum NyykoB MblLLEYHbIX BO-
IIOKOH €CTb OCHOBAHWS OTHECTU AaHHYH MbILULLY K AMHAMUYECKOMY Tury.

CHapyxu CpeaHsas ArognyHas MbllLa NokpbITa CyXOXKUIbHOM M ArOANYHOM YacTAMW ArognyHo-ABY-
rNaBoi MbiLbl (NO3WLMS 2 pUCYHKA 1a), @ cama OHa MOKPbIBAET 406aBOYHYI U MyOOKY ArognyHble
MbILLbl (puc. 2a). C Hapy)XHOI MOBEPXHOCTM MbIlLA pasgenieHa npoaonbHbIM Xenobom Ha [Be vacTu:
naTepo-BeHTparbHyo — COBCTBEHHO CPELHION ArOANYHYIO M JOPCO-MeamnanbHyt, KOTopas, Mo MHEHUIO aB-
TOPOB, SBNAETCA rPyLIEBNAHON YacTbio (no3uuun 1, 2 pucyHka 16). NlaTepo-BeHTpanbHas unu SroguyHas
yacTb Bonee moLyHasi, B 06nacTi Kpbina noaB3AOLLHON KOCTU OHa MSICUCTO 3akpennseTcs Ha Makroke,
NOAB3AOWHOM rpebHe W npunexallen K HUM SroguyHOM MOBEPXHOCTW Kpblfa MOAB3AOLUHON KOCTK
(no3uums 4 pucyHka 2a), a 3atem, nepebpocuBLLNCE Yepe3 NOAB3AOLHbLIN pebeHb, MbILLLA B BUAE NIIOCKOr0
TOHKOMO MbILLEYHOrO Myyka HanNpaBnsaeTCs KpaHUanbHo, rae CyXOXMIbHO CrIMBAETCs C ASIMHHENLIEN MbILL-
Len cnuHbl. lopco-meauanbHas unu rpyLeBUAHas YacTb cpeaHen SroanyHoN MbllLbl CpacTaeTcs C Aro-
AVNYHON YaCTbH, (POPMUPYS SOPCO-KayAanbHbIi KOHTYP CPeAHeN SroQMYHON MblLLbl, OOHAKO MYYKN €€ Mbl-
LIEYHbIX BOMOKOH 3aKPENsTCA Ha KpecTLoBOM Byrpe Kpbina NoAB3AO0LUHOM KOCTM 1 Npunexallen K Hemy
MOBEPXHOCTM (MO3nLMs 5 puUCyHKa 2a).

Pwvc. 1. Makponpenapat kayganbHOW YacTu TYNOBMLLA W Ta30BOW KOHEYHOCTM NATHUCTOrO ONEHS:
a — pacnonoXeHue CpeaHen ArogniHoN MbllLbl: 1 — CyXOXMMbHas YacTb Sro4NYHO-ABYINABOM MbILLLbI
(mocne yganeHus ArogYHo-4BYIMaBoN MbILLbI); 2 — CPEAHAS ArOAMYHAs MbILWLA; 3 — NOAB3LOLLHbIA Oyrop NoaB3AO0LIHON
KoCTM (Maknok); 4 — 6onbLuoi BepTen 6eLpeHHON KOCTK; 5 — HanpsraTens WKpokon dacumm beapa;
© — rpaHuMLbl ArOAUYHON M IPYLUEBWUAHON YacTel CPpeaHe ArogMYHON MblLLbl: 1 — ArognYHas ronoBka CpeaHeil SroguyuHo
MbILLLbI; 2 — FPYLLIEBMAHAS FONOBKA CPEAHEN AroauYHON MbILULbl; 3 — 60MbLIOA BepTen 6eapeHHON KOCTH; 4 — HapYKHSS
rpaHuLa Mexay Sro4u4HON U rpyLIEBUOHON rOfI0BKaMM CPeAHEN AroguYHON MblLLb!; 5 — nonynepenoHYaTas Mbllua

BbisiBNeHHble 0CcOBEHHOCTI pacnpeaeneHns MbllLlbl ONpeaensioT OKpPYrieHHOCTb KOHTypa Cpea-
Hen AroANYHON MbILLLbI.

Ha BHYTpeHHel NOBEPXHOCTM MbLLILbI BLISIBIIEHO HANMYME MOLLHOIO CyXOXMNUS, (hOPMUPYIOLLEerocs
ArOAMYHON YaCTbl0 MbllLbl (NO3KUMs 2 puCyHKa 3a, no3uums 3 pucyHka 36), KoTopas NPUKPEnnseTcs K
BepLUMHe BonbLLoro BepTena begpeHHo KocTI, Toraa Kak rpyLleBuaHas Yactb CpeaHen AroanyHON MbLLLbI
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B AWCTanbHOM HamnpaBneHun CyxuBaeTcs, AnddepeHLMpyeTcs 0T ArOAMYHON YacTu U NPUKPEnnseTcs
NNOCKAM CyXOXUIMEM K LIEPOXOBATOCTW Ha kKayAarbHOM kpae GonbLIOro BepTena v K MEXBEPTITYKHOMY
rpebHio 6eapeHHoON KocTu (no3uums 4 pucyHka 36).

Pwvc. 2. MakponpenapaT kayganbHOW YacTu TYIOBULLA W Ta30BON KOHEYHOCTM NATHUCTOMO ONEHS:

a — MecCTO 3aKpenmneHns cpeaHen ArognyHON MblLLLbl B MPOKCMMANbHOM YacTy (34eCb OHa cpe3aHa B MPOKCMMarbHON YacTy
1 BbIBEPHYTA Ha BonbLLOM BepTene): 1 — AroguyHas YyacTb CPeaHen AroAMYHON MbILLLbI; 2 — AUCTANbHOE CYXOXUIue
CpeaHei AroguYHON MblLLl; 3 — rpyLUEBUAHAs YacTb CPEAHEN ArOANYHON MbILLbI; 4 — MECTO 3aKPENIEHUs SrOAUYHON
4acTH; 5 — MecTo 3aKkpenneHns rpyLIeBUaHON YacTh CPeaHen AroaMYHON MbILLLb! HA Kpbine NOAB3AOLIHON KOCTH;

6 — pobaBoyHas arognyHas MblwLa; 7 — rnybokas aroguyHas MbllLla; 8 — BHYTPEHHAS 3anupaTenbHas MblWLa;

9 — yeTblpéxrnasas MbiwLa beapa; 10 — KpecTLOBO-CefanuLiHas CBA3Ka (LIMPOKas Ta3oBas CBA3KA);

6 — pobaBoyHas AroguyHas MbllLa Cpe3aHa B NPOKCUMarbHOM YacTu: 1 — CpepHss arognyHas mMbiua; 2 — fobasoyHast
ArognyHas Mbiwya; 3 — rnybokas AroguyHas MbllLa; 4 — BHYTPEHHAS 3anupaTtenbHas MblLLa; 5. aroguyHas NuHKS Kpbina
NoAB3A0LLHON KOCTU; 6 — NpOKCUMAanbHas TOYKA 3aKpenneHus 406aBOYHOM ArOLUYHON MbILULbI

[lo6aBoyHas srogmyHas mbiwya (m. glutaeus accessorius) — ynrowéHHas TpeyronbHoi opmbl
NEHTOBMAHAA MblLULA, PacronoXeHHas nog CpefHen Aro4nYHON MbllLEe Ha naTepanibHoN NOBEPXHOCTU
KpbIna v Tena NoaB3aOLHOM KOCTH (M03NULMs 6 pUCYHKa 2a, No3nLmus 2 pucyHka 20).

CBOWM OCHOBaHMEM OHa MSICUCTO HAYMHAETCS Ha NaTepanbHON NOBEPXHOCTH KPblna NOAB3AOLLIHO
KOCTU HECKOMbKO HUXE Makioka U MecTa NpPUKPENNeHns CpeaHein aroanyHon Mbllwlsl (Mo3uuyms 5 pucyHka
20) 1 OT AroaMYHON NMHUM Ha NaTepanbHO NOBEPXHOCTY Tena NoAB3AO0LLHON KOCTU CYXKUBAETCS 1 MOKPbI-
BaeT KpaHMarbHYy YacTb rny6oKoi AroaMyHoON Mblwubl (puc. 2a, 6).

MblwLa HanpaBnseTcs BEHTPO-kayaarnbHO, CBOUM MOLLHBIM CyXOXKUIIMEM 3aX04UT MOA CyXOXunve
naTepanbHOM rofoBKM YETLIPEXTNABOM MblLULbI 6eApa 1 NpUKpennseTcs kK COBCTBEHHOI NnoLaake, pacno-
NOXEHHOW Ha NaTepanbHOi NOBEPXHOCTM KpaHManbHOM YacTi 6onbLuoro BepTena begpeHHomn koctu. Ha eé
HapY>XHON NOBEPXHOCTU BbISBMEHO MOLLHOE CYXOXWIbHOE 3epKario, YTO MO3BOMSET OTHECTU 3TY MbILILY K
CTaToOAMHAMUYECKOMY THIy.

rnybokas AroguyHas Mmblwua (m. glutaeus profundus) pacnonoxeHa nop CpeaHei ArognyHoN
MbllLed, a €€ KpaHuWanbHas YacTb — noj [obaBoyHOM SroguyHoi Mblwuend (puc. 4a, 0).
MakpoMopOonorMyeckn oHa MMEET TPeyronbHyl0 opMy, CBOUM OCHOBaHWEM MPUKPENNAETCS KO BCEW
nartepanbHOM NOBEPXHOCTW CefanuLLHON OCTU, a €€ KpaHuasrbHas YacTb — OT niaTeparnbHOW NMoOBEepXHOCTM
Tena noAB3AO0LIHON KOCTU BAOIb ArOAUYHON IMHWW €€ Kpbina.
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Puc. 3. Makponpenapat kayganbHOM YacTy TYNoBMLLa W Ta30BOW KOHEYHOCTU NATHUCTOrO ONEHS:
a — C BHYTPEHHEN MOBEPXHOCTY CpeaHeN AroANYHON MblILLbl: 1 — CPeaHas AroAnYHas MbILULA; 2 — CYXOXUnme
ArOAWNYHON YaCTW CpeaHel AroanyYHON MblLLbl (CpesaHa); 3 — ToUKa 3aKpenneHus CpeaHen SroaMYHON MblLULb
Ha bonbLuom BepTene 6eapeHHon KoCTy; 4 — aobaBOYHas ArOAMYHAs MbILLLA;
6 — C HapyHOW NOBEPXHOCTY CPEAHEN ArOANYHON MbILLLBI: 1 — AroAnYHas YacTb; 2 — rPyLUEBWUAHAS YacTb CPeOHEN SrognyHoNn
MbILLLbI; 3 — TOYKa 3aKPENMEHNs AroAMYHON YacTh Ha 6onbluom BepTene 6eapeHHON KOCTH; 4 — TOUKM 3aKpenneHus
rPYLLEBMAHON YacTu MblILLbl; 5 — YeTbipéxrnasas Mbilwua beapa; 6 — nobaBoyHas ArognyHas MblwLa

e e ";"E‘ r‘é

Pwvc. 4. MakponpenapaT kayganbHOM YacTyt TYNOBMLLA 1 Ta30BOM KOHEYHOCTW MATHACTOTO ONEHs:

a - rnybokue MblLLbl B 06nacT Ta3obeapeHHOro cycTasa: 1 — Kpbino NoAB3AOLLIHOM KOCTH (MECTO 3aKkpenneHus cpeaHen
1 £06ABOYHOMN AroANYHBIX MbILL); 2 — GonbLUoi BepTen 6eApeHHOM KOCTYW (TOYKa 3aKpenneHus SroaMyHoN YacTu cpeaHen
ArOANYHON MbILILBI); 3 — MECTO 3aKpenneHus rpyLLEBUAHON YaCTh CPEAHE AroguYHON MbiwLpl; 4 — rnybokas sroguyHas
MblLLa; 5, 6 — MECTO Npukpennernst 406aBOYHON U rNyOOKON ArOAUYHbBIX MbILLLL; 7 — BHYTPEHHSAS 3anupaTenbHas MbllLa;
8 — CyXOoXunue ABOWHUYHON MbILULbI; 9 — CyXOXWUNWE HAPYXHOI 3anmpaTenbHOM MblwLbl; 10 — kBagpaTHas Mbiwubl 6espa;
11 - mblwua agayktop 6eapa; 12 — aroguyHo-aByrnasas Meilua 6eapa; 13 — NomycyxoxunbHas MbllLa;

14 — nonynepenoryatas MbilLa; 15 — yeTbipéxrnasas Mbilla begpa; 16 — natepanbHas NoAB3AOLIHAS MbILLLA;

6 — TOYKM 3aKpenneHus rnyboKoMn AroaMYHON MbILLLbI (CPEeAHsst U 406aBOYHAS ArOANYHbIE MbILLLbI OTCEYeHbI): 1 — npsimMas
rofioBka YETbIPEXTNABON MbllLLbl 6eapa; 2 — MecTo 3aKPENNeHUs rpyLIEBMAHON YacTH, 3 — MECTO 3aKpENneHNs AroANYHON
4acTu CPeAHeN ArOAMYHON MbILLLbI; 4 — MECTO 3aKkpenneHus 40DaBOYHON ArOANYHON MbILLbI; 5 — rnyBokas sroguyHas
MblLLa; 6 — TOuKa 3aKpenneHus rny6oKoi AroAMYHON MbILLLLI; 7 — BHYTPEHHSIS 3anmupaTenbHas MblluLa; 8 — natepansHas
NOAB3AO0LLHas MbILa; 9 — WMpoKas Ta3oBas CBA3ka
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KayganbHbIM Kpaem MbllLA TPAHUYUT C CyXOXMIMEM BHYTPEHHEW 3anupaTenbHOA MblLLbl.
HaunHasch 0T Marnomn cefanuiiHoi BbIPe3ku 40 Kpbisia NOAB3AOLWHOM KOCTU MYYKN €€ MbILLEYHbIX BOMOKOH
OVBEPTMPYIOT K nepegHeMy Kpato Gonblioro Beptena GeapeHHOM KoCTu, orubarT ero, NpoxogsT Ha
natepanbHyt0 NOBEPXHOCTb GOMbLIOMO BepTeNa W 3AeCh CyXOXUIMEM MPUKPENNAKTCA K COBCTBEHHOM
LIepOXOBATOCTW, PACMONOXEHHON YyTb HWKe nnowagku A06aBOYHOM SAroAMYHOM Mbiwubl. Mbiwya
NPOHM3aHa Ny4KaMn CYXOXWUIbHbIX BOIIOKOH, YTO MO3BOSISIET OTHECTW [NyOOKYI ArOANYHYK MbIWLY K
OMHaMO-CTaTUYeCcKoMy Tury.

BHyTpeHHsin 3anupatenbHas wblwya (m. obturator internus) pacnonoxeHa Ha AHe Tasa.
HaunHaeTcs BeepoobpasHO BOKPYr BHYTPEHHEW MOBEPXHOCTW 3anepToro OTBEPCTUS, HanpaBnseTcs K
Mason cefarnuiiHON BbIpe3ke, BbIXOAMUT Ha naTtepanbHyl NOBEPXHOCTb Tena CeAanuLiHon KoCTu, rae eé
CYXOXunue, compukacasicb C kaydarnbHbIM Kpaem rryboKkoi AroguyHon Mblllbl, CriedyeT B KpaHuo-
BEHTpasbHOM HanpasneHun. OkaHuMBaETCS B BEPTNYXHON AMKe 6eapeHHO KOCTU BMECTE C CyXOXMIMEM
HapYXHON 3anupaTenbHOM Mblwubl (puc. 4a, nosuums 7 pucyHka 46). B obnactu BeepoobpasHo
OPMEHTMPOBAHHOrO OpIOLLKa MbILULIA MPOHW3aHA MyYKaMu CYXOXMIbHBIX BOMOKOH, YTO CBULETENHCTBYET O
NPUHAASIEXHOCTN €€ K AMHAMOCTaTUYECKUM MbILLILIAM.

[1BoiHMYHas Mblwya (m. gemellus), B Bige HEGOMbLUON NMOCKOM MbILULbI, NIEXUT NOA CYXOXMIMEM
BHYTPEHHEro 3anupatens [1] n cHapyxu npukpbiTa KBagpaTHOM Mblwen 6egpa (no3vums 8 pucyHka 4a).
HaunHaeTcs MbilLa OT MbILLIEYHOM NAOLLaKK, PacrnoNOXEHHON Ha BEHTpoIaTepasnibHON NOBEPXHOCTM Nna-
CTUHKV CefaniLLiHON KOCTU, KOTOPYHO OrpaHUYMBAET LLIEPOXOBATOCTb B BiAE AYroobpasHom (opMbl «TMHUM
[BOMHUYHON MbILLLbI», CIEYHOLen OT BEHTPabHON NOBEPXHOCTU NaTepasibHOro BbIPOCTa CefanuLLHOro
Byrpa K kaygo-nartepanbHOMYy Kpato 3anepToro 0TBepCTus. [yuykn MblLEYHbIX BOMOKOH BpHOLWKa MbILLb
HarnpaBfieHbl KPaHWO-BEHTPANbHO, @ €€ CyXOXUIME 3aKpennseTcs Takke B BEPTIY)XHOM SMKe HUXE TOYKM
3aKpenneHuns 3anmpaTenbHbIX MbILUL,.

HapyxHas 3anupaTtenbHas wMblwya (m. obturator externus) aHanmorMyHo BHYTPEHHEN
3anuparenbHoi BeepoobpasHO HaYMHAETCS Ha NIoLaAKe, PacnoNOXeHHON BOKPYr 3anepToro 0TBEPCTUS,
Ha HapyXHOW MOBEPXHOCTU NNACTUHKM W BETBM CEAanMULLHON KOCTW, a Takke kayaanbHOW BETBU NOHHOM
kocTu. KayganbHblid Kpai MblLLLbl OrpaHuyeH Ayroobpason NuHNER — «IMHWEN HapyXXHOW 3anupaTenbHON
MblLbl». [lyykn €€ MblleYHbIX BOSIOKOH AMBEPTUPYIOT KpaHUo-natepo-gopcansHo (nosvums 9 pucyHka
4a), opmMupyst OTHOCWTENbHO MOLLHOE CYXOXWUIUE, KOTOPOE BXOAWT B BEPTIYXHYIO SMKY W 30€eCbh
3aKpennseTcs COBMECTHO C CyXOXMIIMEM BHYTPEHHE 3anupaTernbHOW MbllLbl. BpOWKO  MbILLb
3aKpblBaeT CHapyxu (C BeHTpanbHOW MOBEPXHOCTW) 3anepToe OTBEPCTME, OHO MPOHW3AHO MyvKkamu
CYXOXWIbHbIX BOMOKOH, B CBS3W C YeM MOXHO nofiaraThb, YTO HapyXHas 3anupaTerbHas Mblllla no CBOEMy
CTPOEHMIO TaKXKe OTHOCUTCS K ANHAMO-CTaTUYECKUM MblLULAM.

3aknroyeHue. PesynbTaTbl HACTOSLLErO UCCNEA0BaHMUS, NOCBALLEHHbIE U3Y4YEHUO (DYHKLMOHAmb-
HOW aHaTOMWUW MbILLL, ATOAWMYHON rpynMbl pasrnbatener TazobegpeHHOro CycTaBa, TOYEK UX 3aKpenneHns,
HanpaBneHMs NMy4YKOB MbILLEYHbIX BOMOKOH, NO3BOMSIOT 3aKMKOYNTh, YTO OCHOBHBLIM 3KCTEH30POM Ta3obes-
PEHHOTO CycTaBa SBMAETCS CPEAHSS AroanyHas Mblwya. OHa SBNSETCS CaMOi MOLLHOW CPEAM MbILLL, Aro-
LVYHOWN rpynMbl, OTHOCUTCS MO CBOEW CTPYKTYPe K AUHAMUYECKOMY TUMY, NPUKPENNSNETCS K O6LUMPHOI no-
BEPXHOCTW — MakIIoKy, NoAB3LoWHOMY rpebHIo, KpecTLoBoMYy Byrpy v npuneraroLen noBepxHOCTH Kpbina
NOAB3AO0LLUHON KOCTW. IMCTanbHbIN KOHeL, MblLLbl (DOPMUPYET ABA CYXOXMIMUS, OQHUM M3 HAX MbILULA Npu-
KpennseTcs K BepLUMHe 60MbLIOro BepTena, KOTOpbIi BLICTYNAET B PONW MOLLHOMO pblyara 1 Npu CoKpalLe-
HAW MbILLbl cnocobCTBYET BroMexaHnyeckn LenecoobpasHoi akcTeH3un Ta3obeapeHHoro cycraea. Bro-
PbIM CyXOXUIMEM MbILLILIA NPUKPENSETCS K kayaanbHOMY rpebHto 60MbLIOro BepTena 1 K MEXBEPTITYXHOMY
rpebHio BepeHHoi KOCTMH, CrnocobCTBYS TeM CaMbIM NPU COKPAaLLEHUN MbILLbl JONOSHUTENBHOMY YBESN-
YEeHWI0 cunbl pasrnbaHus B CycTase.

[o6aBoyHas arognyHas Mblwua, 6yayum MbiLULER CTaTOAMHAMMYECKOTO TUNA, OAHAM (MbILLEYHbIM)
KOHL,OM MPUKPENNSETCA K KPbITy NOAB3LOLIHOM KOCTH, @ APYTUM MOLLHBIM CyXOXUIUEM — HA OTHOCUTENBHO
OBLIMPHON, HECKOIBKO BbINYKNOW NOLLaaKe, pPacronoKeHHON Ha NaTepo-KpaH1anbHOM NOBEPXHOCTY Gorb-
Lworo BepTena. BoisgBneHHas 0COBEHHOCTb OTpaxaeT yCUNEeHNe CTaTMYeckon PyHKLMM cycTaBa, Keupys
€ro npu KCTEH3NMN.

Fnybokas AroguMyHas MblwLa, SBASACH AMHAMO-CTATUYECKOW, OKPYXas CYXOXWUMbHbIM KOHLOM
BornbLUO BepTen B KpaHWO-naTepasnibHOM HanpaBneHu 1 NPUKPENNssch K OYropky HECKOMbKO HIKE TOYKM
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npukpenneHns 4O6aBOYHON SrOANYHON MbILULbI, SBMSIETCS MOLLHBIM NPOHATOPOM Ta300e4peHHOro Cy-
craBa. Heobx0aMMO 0TMETUTb, YTO KpaHWanbHas YacTb rnyboKon AroAMYHON MbILLLbI HAYMHAETCS OT Tena
NOAB3LOLLHO KOCTU, NYYKM €€ MbILLIEYHbIX BONIOKOH OPUEHTUPOBAHDI B Kay4OBEHTPANbHOM HanpaBneHN K
narepanbHOM NOBEPXHOCTM BOnbLIOro BepTena (To ecTb kpaTyallumm NyTéM), YTO AaeT OCHOBaHME pac-
CMaTpuBaTh JaHHY0 MbILLLY B Ka4ecTBe (pakynbTaTUBHOO KCTEH30pa Ta306eapeHHOro CycTaBa.

BHyTpeHHSs 1 HapyxHas 3anupaTtenbHble MbiLLLbI, @ TaKkke ABOMHNYHAA MbiLLa N0 CBOMM MOpEo-
(OYHKLMOHaNbHLIM NpU3Hakam SBASTCS CynHaTopamm Ta3o6eapeHHOro CycTaBa.

CnepoBaTenbHo, yCTaHOBEHbI aHATOMUYECKIE OCODEHHOCT ArOANYHON rpyNnbl pasrnbatenei Ta-
306eapeHHOro cyctaBa y nogauaa 6naropogHoOro oneHs — NATHACTOrO ONEHs!, OTCYTCTBYHOLLME B JOCTYMHOM
nutepatype. YCTaHOBMEHO, YTO MbILLLbI ATOAMYHON Tpynnbl pasrnbaTeneit OTHOCATCS K pasHbiM MOPEO-
(OYHKLMOHANBHBIM  TUNAM, NPU 3TOM: CPEAHSS ArOAMYHAs SABNSETCS AMHAaMUYECKon, fo6aBoYHas Arogny-
Has — CTaTOAMHAMUYECKON, a rnybokas ArognyHas — AMHaMO-CTaTUYECKOMN.

BMmecTe € 3TUM YTOYHEHbI TOMMYeckne OCOBEHHOCTM aHaTOMUYECKMX 0BpasoBaHWi Ha Ta3oBOM
(6e3bIMsIHHOM) 1 6eAPEHHON KOCTSX — «MUHWS ABOAHWYHON MbILLLBI», «MIMHWSI HAPYXKHOW 3annpaTenbHO
MbILLLbI» HA BEHTPAsbHOM NOBEPXHOCTM CeaniLiHON KOCTK; «NnoLyaaka A06aBOYHON ArOANYHON MbILLLbI»,
«Byropok rnybokoit AroanYHON MbILLLbI» Ha 60MbLLOM BepTene begpeHHON KOCT!.

Mony4yeHHble pe3ynbTaTbl BHOCAT BKMaf B CPABHUTEMbHYHO 1 (DYHKLMOHAMBHYH MOPOMOTMI0 X1-
BOTHbIX. OHW MOryT BbITb MCMOMNb30BaHbI B y4eOHOM npoLecce Ha kadpeapax aHaToMuu, a Takke npu Hanu-
CaHWM COOTBETCTBYHOLMX pa3aenoB y4ebHIKOB, y4ebHbIX NOCOOMI 1 MOHOrpaduii.
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HAPYLLEHWE BAJTAHCA BATAMWUHOB MPU KAHUOAMUKO3AX I'YCEW
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Lenb uccnedosaHuli — 060CHOBaHUE CMeneHuU HapyweHus U 8occmaHoeneHus banaHca kamasnusamopos
0BMeHHbIX NPoueccos, BUMaMUHO8 8 NeYeHU, npu KaHOUdaMuKo3ax nuujesapumernbHo20 mpakma 2yceli Ha hoHe
NPUMEHEeHUSs 3H3uMa Iumukasbl 8 Komnnekce ¢ adanmoaeHamu. KaHOudamuko3b sensomesi npedpacnonazaouium
thakmopom Onisi pa3gumusi MUKOMOKCUK0308, Neps8UYHOL U 8MOPUYHOU NPUYUHOU accoyuamueHbIX UHGeKyul, uHea-
3ull, bonesHell HeUHGeKUUOHHOU amuonoauu. B eycesodyeckux xossalicmeax KaHOUOAMUKO3bI 8O3HUKAOM CHOH-
MaHHO, Ha (hoHe CMPeccosbIX (hakmopos Pa3uYHo20 xapakmepa. B cryyasx HenpUMEHEHUS C80e8PEMEHHbIX IKC-
MPEHHBIX Mep fiemarnbHocmb MolodHska docmueaem 80-100%. lNouck aghghekmueHbIX Mep npobunakmuku u me-
panuu ocmaemcs 00 HacmosILe20 8pPEMEHU HepeweHHOU npobnemoll. B amoli cesidu npogedeHo u3yyeHue 8UsHUS
KaHAUAaMUK0308 nuLe8apumenbHo20 mpakma 2ycell Ha NPOUECChI YC8OEHUST Op2aHU3MOM 8UMaMUHO8 U 8occma-
HogrneHus ux banaHca 8 neveHu. Onbimsi nposodunuck Ha 2ycsax nopolds! JluHOa e xossiticmeax pecnybnuk Tamap-
cmaH u bawkopmocman. flabopamopHbie uccriedosaHusi — 8 yCrosusix pecnybnuKaHCKUX Hay4yHO-NPoU38oACMeeH-
HbIx nabopamoputi u nabopamopuli kaghedpbl MUKpobUOIO2UU U uMMyHoNo2uu Pocculickoao eocydapcmeeHH020
aepapHoz0 yHugepcumema — MCXA umeru K. A. Tumupsizesa. [Tmuy no npuHyuny aHano2oe pasdenunu Ha 7 epynn:
nepeas (koHmporbHas) — 300posble 0cobu, emopasi-cedbMast — 0cobU, NOPaXeHHbIe KaHOUAaMUKO30M nuULLesapu-
menbHo20 mpakma. C 2ycsiMu 8mopoll 2pynnbi HUKaKUE MaHUnynsayuu He nposodusnu, MomooHsK mpembeli nequnu
aHMUMUKOMUKOM HUCMamuHOM, Yemeepmol — 3H3UMOM UMuKasol, namou — Iumuka3oli ¢ npobuomukom, we-
cmoll — numuka3ou ¢ npononucom, cedbMoll — KOMNIEKCOM lumuka3sa ¢ npobuomukom u npononucom. Mamepuan
6panu do Havana onbima Ha 7-e CymKu (¢hoH), a 3amem Ha 14-, 30-, 60-, 90-e cymku. YcmaHo81eHo, 4mo MUKPOBHb I
9H3UM nlumuka3a 8 komnnekce ¢ npobuomukom Cybmunuc C u nponoaucomM cnocobecmeytom noBbILEHUIO YPOBHS
8000- U XUpopacmeopumbIx sumamuHos 8 neyeHu: By 8 8,00; Bz & 4,00; Bs 6 6,00; B, 8 9,00; C 8 5,00; A 8 4,00;
E 6 8,00 pa3.

KntoueBble cnoBa: kaHaAMOAMMKO3bI, I'IVILIJ'eBapI/ITeJ'IbeIﬁ TPakKT, ne4yeHb, BUTAMUHbI, NTUTUKa3a, NPOnosiuc, r|p06|/|o-
TKK.
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The purpose of the research is to substantiate the degree of disruption and restoration of the balance of metabolic
process catalysts, vitamins in the liver, with candidiasis of the digestive tract of geese against the background of the
use of the enzyme lithiase in combination with adaptogens. Candidiasis is a predisposing factor for the development
of mycotoxicosis, the primary and secondary cause of associative infections, invasions, diseases of non-infectious
etiology. In goose farms, candidamycosis occurs spontaneously, against the background of stress factors of various
nature. In cases of non-application of timely emergency measures, the mortality of young animals reaches 80-100%.
The search for effective preventive measures and therapy remains an unsolved problem to date. In this regard, the
influence of candidiasis of the digestive tract of geese on the processes of assimilation of vitamins by the body and
restoration of their balance in the liver was studied. The experiments were carried out on goslings of the Linda breed
in the farms of the Republic of Tatarstan and Bashkortostan. Laboratory research were carried out in the conditions
of republican scientific and production laboratories and laboratories of the Department of Microbiology and Immunology
of the Russian State Agrarian University — the Timiryazev Moscow Agricultural Academy. Birds were divided into
7 groups according to the principle of analogues: the first (control) — healthy individuals, the second-seventh — individ-
uals affected by candidiasis of the digestive tract. No manipulations were carried out with geese of the second group,
the young of the third were treated with the antimycotic nystatin, the fourth with the enzyme lithiase, the fifth with lithiase
with probiotic, the sixth with lithiase with propolis, the seventh with a complex of lithiase with probiotic and propolis.
The material was taken before the start of the experiment on the 7th day (background), and then on 14-, 30-, 60-,
90-e day. It has been found that microbn wawrunzim liticase in complex with probiotic subtilis C and propolisom con-
tribute to the ubiquity of urovnya water-and gyrorasimarticum vitamin in roasted: B+ in 8.00; B in 4.00; Bg in 6.00; B12
in 9.00; Cin 5.00; Ain 4.00; E in 8.00.

Key words: candidiasis, digestive tract, liver, vitamins, lithiase, propolis, probiotic.

For citation: Shaikhulov, R. R. & Mannapova, R. T. (2023). Balance violation of vitamins in canidamycosis of geese.
lzvestiia Samarskoi gosudarstvennoi selskokhoziaistvennoi akademii (Bulletin Samara State Agricultural Academy), 1,
71-77 (in Russ.). doi: 10.55170/19973225_2023_8_1_71

B nocnegHee pecatunetue B Poccum n 3a pybexom BHUMaHWe BETEPUHAPHBIX CNeLuanucToB npu-
BrekaeT pacnpoCTpaHeHue KaHAMAAMWUKO30B NLLEBAPUTENBHOMO TpakTa rycen [2, 9]. 310 CBA3aHO CO 3Ha-
ynTenbHbIM pacnpocTpaHeHneM Candida albicans n KOHTaMUHaLMen UM OOBEKTOB OKpYXatoLen cpespl,
YBEMNUYEHNEM CTPECCOBOM Harpy3k1 Ha OpraH13m pacTyLLero MOnoAHsKa, NosSBREHEM NaToreHHbIX opm
kaHauza [5, 8]. CX0ACTBO KaHAMAAMMKO30B NULLEBAPUTENIBHOIO TpaKTa C APYrMI MUKOTOKCUKO3aMu NPUBO-
LVUT K TOMY, Y4TO OHM OCTaOTCS HE3aCIy)XEHHO UTHOPUPOBAHHBIMM W B MOCNEAYIOLLEM NPUBOAAT K BbIPaXeH-
HbIM nposiBneHuam [6, 10]. OaHako 4O HACTOSLLEro BPEMEHM HET JOCTATOMHO A(EKTUBHBIX METOAOB UX
npodunakTuku 1 nevexns [1, 4, 7]. B nutepatype npakTM4eckn OTCYTCTBYIOT paboThl MO U3Y4YEHUIO KaHanaa-
MWKO30B MULLEBAPUTENBHOTO TpakTa rycei. Moatomy Obinn NpoBeaeHbl KOMMNEKCHbIE UCCeLoBaHUs No
U3Y4YEHUIO BNNSHWS KaHAWOAMMUKO30B NULLEBAPUTENBLHOIO TpakTa ryceit Ha uanonornieckuii u Gruoxmmu-
YeCKW CTaTyC OpraHM3mMa, MexaH13mMoB UMMYHHOIO 0TBETa, UMMYHOMOPONOTMYECKUX peaKLMi LieHTpasb-
HbIX 1 NepudepUIeckux OpraHoB UMMyHUTETA, YNbTPACTPYKTYPHbIX UBMEHEHWUA NEYEHU, CTAHOBIEHUS W
pasBUTUS €CTECTBEHHOTO MUKPOBMOLEHO3a OTAENOB MULLEBAPUTENIBHOMO TPaKTa C NPUMEHEHUEM 3H3UM-
HOro NpenapaTta B KOMMNIEKCe C aganToreHamu: NpobruoTkoM, npononucom [2, 3, 7].

Lenb uccnedosaHull — 060CHOBaHWe CTENEHW HapYLLIEHWS U BOCCTaHOBNEHMs GanaHca kaTanmaa-
TOPOB 0OMEHHbIX NPOLIECCOB, BUTAMWUHOB B NEYEHW, NPY KaHAMAAMUKO3aX NULLEBAPUTENBHOMO TpaKTa rycen
Ha (hOHe NPUMEHEHMS 3H3UMa NIUTUKA3bl B KOMMMEKCe C aganToreHamu.

3adayu uccrnedoeaHull — N3y4nTb XapakTep, CTENEHb HapYLUEHNS U BO3MOXHOCTb BOCCTAHOBIE-
HWs 6anaHca B NeYeHW BOJOPACTBOPUMbIX BUTAMMHOB; ONPESeNiTb XapakTep U3MEHEHNS COLEPXaHMS B
NeYeHN XNpopacTBOPUMbIX BUTAMUHOB.

Mamepuan u memodsi uccnedoearudll. OnbiTbl NpoBoaunuck B 2019 r. Ha 1470 ron. ryceir no-
podbl JlnHaa B xo3sicTBax pecnybnuk TatapctaH u bawkopToctaH. JlabopaTopHblie nccrnegoBaHns — B
YCIOBUSIX pecnybnmnkaHCKMX Hay4yHO-NPOM3BOACTBEHHbIX nabopatopuit n nabopatopuin kadeapbl MUKPO-
Buonorum 1 MMMyHonorunm POCCUCKOro rocyaapCTBEHHOTO arpapHoro yHusepcuteta — MCXA umenn
K. A. Tumupszesa. TuL, no NpUHLMNY aHarnoros pasgenunu Ha 7 rpynn: nepsas (KOHTPOMbHas) — 340poBble
ocobu, BTopas-cefbMasi — 0C0bU, NopaxeHHble KaHAMAAMWUKO30M NULLeBapuTensHOro Tpakta. C rycamu
BTOPOW rPyNMbl HAKAKNE MAHUMYNALMA HE NPOBOANIN, MONOAHSK TPETHEMN rPyNnbl NIEYNNN aHTUMUKOTUKOM
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HUCTATMHOM, YETBEPTO — SH3MMOM NUTUKA30M, NATON — NUTUKA30M ¢ npobuoTukom Cybtunuc C, wecton —
NIMTUKA30i C NPONOSINCOM, CEAbMOI — KOMMIEKCOM: NTMKa3a ¢ npobuoTukom Cybtunmc C n npononmcom.
MaTepuan bpanu 4o Havana onbiTa Ha 7-€ CyTkM (choH), a 3aTeM Ha 14-, 30-, 60-, 90-e cyTku.

Mpobuotnk Cybtunuc C (HAW MpobroTtnkos, Mocksa) npuMeHsnu ¢ CyTouHOro Bo3pacta no 30-i
[eHb C BOZOW, 3aTeM C KOPMOM (COrnacHO MHCTPYKUuK). NluTukasy (¢ nutuyeckon aktueHocTbio 1280 E[)
BblNamsanu rpynnoBsbiM METOAOM C BOZoM U3 pacyeTa 1, 2, 3 Mi aH3uma Ha 10-20-, 20-30- 1 30-40-e cyTkm,
COOTBETCTBEHHO. [lpononuc B Buae npononucHoro mosnodka (Ha 1000 mMn BOAbl BHOCMAW CMUPTOBYH
HacTomky npononuca ¢ 10-ro no 40-# feHb, nosbiwwas kaxable 10 AHen ao3sy — 2, 3 1 4 Mn, COOTBETCTBEHHO).
MpobuoTuk, nutukasy 1 npononuc ¢ 10-gHeBHOro BO3pacTa MOXHO NMPUMEHSTb OAHOBPEMEHHO, OHU He SiB-
NATCA aHTaroHucTamu. HueratuH ucnonb3osanu ¢ 10-aHeBHOro Bospacta us pacyeta 30 Mr/kr Maccbl Tena
C kopmoM, 1 pa3 B AeHb B TeyeHune 15 cytok. Yepes 20 gHeit (¢ 60- no 90-cyTouHbIA BO3pACT) Ans NoAAep-
KaHWS Nony4eHHOro acpdekTa Kypc NOBTOPANML.

OnpepaeneHne BOAOPCTBOPUMBIX W KMPOPACTBOPUMbIX BUTAMUHOB B MEYEHN NPOBOANIOCL  METO-
[I0M BbICOKOA(PEKTUBHON XunakocTHOM xpomaTtorpacumn (BOXKX) no TOCT 32307-2013 «Msco n MsicHble
NPOAYKTHIY.

CTaTuCTUYECKUI aHaNM3 KONMYECTBEHHbIX JaHHbIX NPOBOAWN C UCMONb30BaHWEM nporpamMm Sta-
tistica 6.1 n npunoxenusi Excel n3 naketa MS Office 2007.

Pe3ynbmambi uccnedosaruli. KaHaMaaMmkosbl NULLEBAPUTENBHOTO TpaKTa rycei NpuBOANIMN K
HapyLLEeHWIo B neyeHu 6anaHca Bogo- U XUPOpPaCcTBOPUMbIX BUTAMUHOB. Y MTWL, 2 rpynnbl, HE NOABEPTHYThIX
nevebHbIM MaHUNYNALMSAM, YK Yepes 7 AHel OT Hayana OnbITOB YPOBEHb THaMWHa Bbin HUXE, N0 CPaBHe-
HWO C KOHTPOIbHbIM MokasaTenem, B 1,85 pasa. 3T0T npouecc NporpeccupoBarn no cpokam UccrneLoBaHwin
un Kk 14-, 30-, 60- 1 90-m cyTkam copepxaHue TmammHa cHusunoce B 2,42; 3,77; 4,8 n 5,21 pasa.

CopepxaHne TamuHa B neyveHn NTuy 3-7 OnbITHBIX rPYNN Nog AEMCTBMEM MCMONb30BAHHOTO 3H-
31Ma W afanToreHoB M3MEHSNIOCh B CTOPOHY AOCTOBEPHOTO MOBbILEHWS. JTOT NPOLECC MO rpynnam umesn
pasHyto CTeneHb NPOSIBNEHNS U BbipaxeHHOCTW. Cambli BbICOKWA YpOBEHb TaMWHa Habnoaancs, Bo Bce
CpOKV OMbITa, B NEYEHM rycen 7 rpynnbl. Tak, cogepxaque ButamHa B+ B neyenn ntuy 4, 5, 6 v 7 rpynn Ha
7 CYTKu OT Havasna onbiTa NPEBLICUIO ero 3Ha4YeHne B neyveHu rycen 2 rpynnel B 2,07; 2,0; 2,07 1 2,43 pasa;
Ha 14 cyTkn — B 2,75; 2,8; 2,83 1 3,25 pasa; Ha 30 cyTku — B 4,22; 4,11; 4,33 n 4,89 pasa; Ha 60 cyTkn — B
5,3;5,2; 5,6 16,67 pasa, Ha 90 cyTku — B 6,19; 5,91; 6,48 1 7,46 pasa. MogobHbIM 06pa3oM M3MeHANOCH B
NeYeHu rycemn, Ha (hoHe KaHAMZAMUKO30B NULLEBAPUTENBHOMO TpakTa, Cogepxarne ButamuHa Ba (puc. 1),
YTO CBUAETENLCTBYET O HApYLLEeHWsX 0OMeHa BELLECTB B OpraHn3Me nTiuL, NpOLEeCCOB BCAChIBAHUS BUTA-
MWHOB B KWLLEYHWKE W OTKIablBaHUs €ro B MEYEHM Kak 3anacHoro matepuana.

30
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) (]
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?‘,‘ M [pynna 4
g 10 1 M pynnas
]
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CpoKM uccnegoeaHma (cyr.)

Puc. 1. InHamuka BOCCTAHOBNEHUS (PYHKLMOHANBHON aKTUBHOCTU NEYEHN rycei
NPy KaHAMAAMUTO3aX 1 SH3MMOTEPaNUK C afanToreHamu no n3MeHeHno banaxca Butammuta B (MKr/r)
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[MHaMmKa M3MEHEHUs COAepXaHus B NeyeHu rycen ButammHoB Be v B2 npeactaBneHa B Tab-
nuue 1. Yxe yepes 7 gHen 0T Havana NpoBeeHNs KypcOB Tepanuu Habntoaanach 4OCTOBEpHas pasHuLa B
coaepxaHun BUTamMmnHoB Be 1 B12 B neyeHn rycei no rpynnam. CopepxaHue nupuaokcuHa v umaHokobana-
MWHa B NEYEHM rycem 2 rpynbl, Ha 3TOT CPOK OMbITa, ObINO HIKE KOHTPONMbHBIX LMp. B neveHn nTuy onbIT-
HbIX rpYNN nokasaTenb YPOBHS BUTAMUHOB Be W B12, B pa3HOW CTENEHN NPOSIBNEHNS, YBEINUYUIICA U NPEBbI-
CWN [aHHble KOHTPOS, 0COBEHHO 3TO BbIPAXXEHHO Y NTUL, 2 rpynnbl. B nocneaytoLe Cpoku MccreaoBaHuii
NPOLeCC HapacTaHWs CoAepXaHWa BUTaMUHa NUPUAOKCUHA B NEYEHM rycer OnbITHBIX rpynm, Ha PoHe npo-
BeJEHHbIX MaHUNyNaUWiA, yBenuumuBancs. 3To cnocobCTBOBaN0 HOpManM3aLmm CuHTe3a (epMeHTa TpaHc-
amuHa3bl. [laHHbIN (PepMeHT, akTUBM3NPYS B OpraHMaMe NTUL OMbITHbIX rpynn nepepaboTKy aMUHOKMCIIOT,
cnoco6CTBOBAN BOCCTAHOBIEHWIO NPOLIECCOB BCACbIBaHMS GEMKOB W XKMUPOB. Y NTUL 2 rpynnbl, B pe3ynbTate
faeuumta hepmeHTa TpaHcammHasbl, Ha POHE KaHAMOAMMKO30B OTMeYanicb pacCcTpoMCTBa NuLieBape-
HWS, YTO BbI3BAHO HapYyLUEHWEM NPOLECCOB OTAENEHMS Xenuu (3T0 NOATBEPAUIIN U ONUCaHHbIE paHee aB-
TOpaMM 3NEeKTPOHOrpaMMbl NeYeHn) [2].

Tabnuua 1
[InHamuka copepkaHns B NeyYeHu rycen BuTammunoB Bg, B1a (MKr/T)
Cpoku Cratuctuyeckui pynna
OnbITa, CyTKW | nokasaTens 1 | 2 | 3 | 4 | 5 [ 6 | 71
Be
7 M 3,0 2,7 3,2* 3,6 3,3 3,7 4,2**
m 0,20 0,13 0,13 0,12 0,08 0,18 0,20
cv, % 16,77 11,29 9,21 7,22 5,22 9,80 9,58
14 M 3,3 25 3.4* 4.4 4,2 4,3 5,0%**
im 0,11 0,34 0,07 1,03 0,35 0,12 0,62
cv, % 5,33 22,19 4,20 54,94 21,04 6,09 27,85
30 M 3’9*** 2’1 3’7** 4,9*** 4,6*** 4,8*** 5,6***
m 0,22 0,21 0,39 0,24 0,22 0,43 0,14
ov, % 13,89 10,05 26,53 4,64 7,81 22,46 3,92
60 M 4,1*** 1,7 3,9*** 5’5*** 5’2*** 5,4*** 6,3***
m 0,21 0,18 0,23 0,22 0,17 0,53 0,38
cv, % 9,49 14,92 7,69 10,70 7,97 16,63 16,93
90 M 4,4*** 1,5 4,0*** 5’9*** 5’7*** 5,8*** 6,5***
m 0,28 0,35 0,96 0,28 0,32 0,45 0,17
cv, % 14,05 24,49 53,92 10,81 13,64 15,43 5,44
B12
7 M 0,09 0,07 0,10* 0,14** 0,13** 0,15"** 0,18**
m 0,005 0,007 0,011 0,007 0,005 0,015 0,014
oV, % 5,07 4,04 4,20 2,02 1,30 3,01 2,34
14 M 0,11 0,05 0,12** 0,16** 0,14 0,16™* 0,20**
m 0,005 0,006 0,011 0,011 0,016 0,034 0,016
oV, % 1,52 2,31 3,71 6,07 12,34 13,74 7,52
30 M 0,13* 0,04 0,14** 0,18 0,17 0,19*** 0,26***
im 0,007 0,000 0,014 0,020 0,014 0,015 0,023
ov, % 5,08 0,00 5,01 4,54 1,68 1,61 4,08
60 M 0,15 0,03 0,15 0,19 0,18 0,20 0,28***
im 0,015 0,007 0,018 0,023 0,013 0,038 0,046
cv, % 4,07 73,79 4,93 6,54 7,64 22,37 13,20
90 M 0,16*** 0,03 0,14** 0,20** 0,18 0,19"** 0,27
m 0,008 0,003 0,005 0,043 0,031 0,022 0,057
oV, % 2,68 0,07 1,52 8,95 5,64 1,48 6,16

Mpumeyanue: * — P>0,95, ** — P>0,99, *** — P>0,999 no cpaBHeHtO CO 2-1 rpynmno.

BoccTaHoBneHMe ypoBHS NMMPUAOKCMHA B MEYEHN NPOUCXOANNO Kak 3a CHET NOBbILIEHNS (PYHKLMO-
HanbHOW aKTUBHOCTY KWLLIEYHMKA V1 NEYEHN NO YCBOEHMIO €70 M3 KOPMOB, 13 CNONb30BaHHbIX afanToreHoB,
TaK ¥ 3@ CYET HOpManu3aLm MUKPOBUOLEHO3a KLIEYHMKA (CUHTE3VNPYETCS KULIEYHOM MUKPOGOpon). CHu-
KEHWE YPOBHSI MMPUAOKCMHA MO CPOKaM OMbITa B NEYEHM NTUL, 2 rpynnbl CBA3aHO C HapyLeHneM 6anaHca
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€CTECTBEHHON BakTepuarnbHOM (ropbl KULLEYHKA, YTO Takke NOLTBEPXAanoch NpeablayLLMmMm CoobLLeHu-
amu B paboTax aBTOPOB NO M3YUYEHMIO COCTOSHUS MUKPOBMOLLEHO3a KulueyHnka y rycen [3]. MupnuaokeuH
SBNAETCA PePMEHTOM, HEOOXOAMMBIM AN HOPMANbHOTO (HYHKLMOHUPOBAHUS NeYeHn. YPOBEHb MMPULOK-
CMHA B MeYeHn NTuy 3 rpynnbl UMEN TEHAEHLMIO K NOBBILIEHWO, NO CPABHEHWIO C AaHHBIM MOKa3aTenem
rycen 2 rpynnbl, HO 6bin HEAOCTATOUHbIM. Bonee BbIpaXeHHbI NPOLECC HAKOMNEHNS COAEPXaHNs BUTa-
MuHa Bs oTMevancd B 4, 5 n 6 rpynnax. MakcMManbHOMO 3HayYeHMst M3y4aembl nokasaTenb [OCTUr
B 7 rpynne, B koTopoit K 90 cyTkam ypOBEHb NMPUOOKCMHA MPEBLICUI €ro CoAepXaHue y rycei 2 rpynnbi
B 4,33 pasa.

3HaumMTenNbHbIE HeraTUBHbIE NEPECTPONKM Ha (POHE KaHOMAAMUKO30B MULLEBAPUTENBHOMO TpakTa
rycen Habnoganuch B COAEPKaHNUM B NeveHn ButammnHa Biz (Tabn. 1), sensioLierocs raktopom pocTa, He-
obxoanmoro ans sHepreTUyeckoro obMeHa, yCBOeHNs B6enkoB, YrneBOAOB, XUPOB, KPOBETBOPEHMS, paboTbl
MbILLL,, HOPManu3aumn penpoayKTUBHbIX (OyHKLUMIA, yyacTBytowero B cuHtese [HK n PHK, BoipaboTke me-
TMOHWHA. [1ONIHOE BOCCTAHOBMEHME BCAChIBAHWUS U3 KULLEYHWKA BUTaMMHA B12 0TMEYanoch nub y NTuy
7 rpynnbl. 3aeckb cogepkaHue uuaHokobanammuHa Ha 14-, 30-, 60- n 90-e cyTk1 aKCnepUMEHTa NPEBLICAIIO
3HaueHune nokasatens 6onbHbIx NTuy 2 rpynnel B 4,0; 6,5; 9,33 1 9,0 pas.

B cBS3K ¢ HapyLueHreM 06MeHHbIX NPOLIECCOB B NEYeHU, Ha (hOHe KaHAMAAMUKO30B, perncTpupo-
BanoCb CHUXEHWE cofepxanus BuTammHa C, KOTOPbIN CUHTE3NPYETCS B CaMOM NEYEHW M NocTynaeT B op-
raHn3Mm ¢ KOpMOM (puc. 2).

70 06BACHAET MHOMME U3MEHEHMS HA POHE KaHAMAAMMKO30B, NONy4YEHHbIE aBTOPaMM Npu Uccne-
[0BaHUSAX paHee: aHeMUst, CHKEeHWe (hakTopOB eCTECTBEHHOMN PE3UCTEHTHOCTU, UMMYHOMOPCOSIOrMYeCcKue
HapYLUIEHWS B LIEHTPanbHbIX M NeputepUYECcKMX opraHax MMMyHOreHe3a, AMcbakTeprosbl, yMeHbLUEHE aH-
TUTOKCUYECKMX peakuuid B OpraHu3me rycei, B TOM YMCNe W Ha TOKCWHbI, BblensemMble rpubamn u3 poga
Candida [3, 7]. Ha hoHe MaKCUManbHOMO CHKEHUS COAEPKaHNS ackopbUHOBOM KUCMOThI B MEYEHM rycen
2 Tpynnbl PEr1cTpMpoBarocs ero NOCTENEHHOE NoBbileHne y nTuy 3, 4, 5, 6 1 7 onbITHbIX rpynn. Hanbonee
BraronpusaTHOE BAUSIHWE Ha NPOLLECC BOCCTAHOBIEHUS B NEYEHN coepxaHus BUuTamnHa C okasbiBasna KoM-
NNeKkcHas 3H3MMoTepanus ¢ agantoreHamu (7 rpynna), Y4to nokasbiBaeT ycuneHue ero yHKLMOHAaNbHOM
akTuBHocTM, nbo ButammnH C cTuMynupyeT BbipaboTky BCex hepMeHTOB. Benuka ero ponb B perynmpoBaHum
YrneBoaHoro obMeHa, OH SBNSIETCS UMMYHOCTUMYNSTOPOM 1 UMMYHOMOZAYNSITOPOM.
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Puc. 2. BocctaHoBneHue (yHKLUMOHANbHON aKTUBHOCTY NEYEHH rycei
NPV KaHAMZAMWUKO3aX 1 SH3MMOTEpanuK ¢ aganToreHamm no AnHamuke ButammHa C (Mkr/r)

Ha choHe kaHanaamMmko30B NULLEBAPUTENBHOMO TPaKTa rycel NPOUCXOANMN N3MEHEHNS 1 B COLEP-
KaHUW KMPOPACTBOPUMbIX BUTaMUHOB A 1 E. CHIXeHWE YPOBHS BUTaMMHA A B NeYeHu, BCIEACTBIE Hapy-
LIEHWS PYHKLIMOHANBHON aKTUBHOCTM KULLIEYHMKA, HA (hOHE KaHaMAaMMUKO3a, 06 bSCHAETCS HEAOCTATOYHbIM
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YCBOEHMEM €r0 13 KOpMa 1 MOCTYNIEHNEM B NeYeHb ANS NOCNeayOWero y4acTis B OKUCIIMTENbHO-BOCCTa-
HOBMTENbHbIX NPOLECCaXx.

YpoBeHb BUTaMuHa A B neveHu rycemn 2 rpynnbl Ha 7-, 14-, 30-, 60- n 90-e cyTku OT Hayana onbITa
CHU3MUNCS, MO CPABHEHMIO C KOHTPOMNbHBLIMU 3HAaYeHUSMU nokasatens ntuy 1 rpynnel, 8 1,12; 1,45; 1,8; 2,45
1 2,76 pasa. HegoctaTok BUTamMinHa A NpUBOANT K 3aTOPMAXKMBAHMIO NPOLLECCOB NOTPEONEHNs TKaHAMM KiC-
nopoga, HapyLeHo 06MeHHbIX NPOLECCOB, YTO CKa3blBaNOCh Ha nokasaTensx pocTa, pasBuTUs U NPOAyK-
TUBHOCTY ryceil. AHTUMWUKOTUKOTEPANMWS HUCTAaTUHOM CNOCO6CTBOBaNA He BbIPaXeHHOMY, HO JOCTOBEPHOMY
NOBbILLEHWIO COEpP)KaHNA BUTaMUHa A B neyeHun nTuy 3 rpynnbl. bonee BbICOKWA ypOBEHL BUTaMuUHa A pe-
MUCTPUPOBANCS B NEYEHN NTUL, NOCNE BHECEHWS (hepMEHTHOrO Npenapara nuTukasbl (4 rpynna), a Takke Ha
(hoHe dH3MMoTEpanuM ¢ NpobuoTkoM 1 npononmucoM (5 u 6 rpynnbl). 3Ta TEHAEHUMS yBENUYMBANaCh Mo
cpokam onbita. Ha 30-e cyTk1 aKcnepuMeHTa cofepxaHue ButTaMmmuHa A B neyenm rycei 4, 5 1 6 rpynn npe-
BbICUJIO NoKasaTenu Ntuy, 2 rpynnbl B 2,64; 2,44 n 2,58 pasa; Ha 60-e cytku — B 3,4; 3,2 1 3,28 pasa,
Ha 90-e cyTkn — B 3,82; 3,23; 1 3,66 pasa. Camoe BbICOKWA ypOBEHb BUTAMUHA A perncTpupoBascs B NeYeHu
nTuY 7 rpynnel.

B pesynbTraTte HapyLieHns NpoLeccoB NULLEBAPEHNS Y TyCen, Ha (hOHE KaHAWAAMMUKO30B, B NeYeHU
Habnoaanoch CHUXEHWE YPOBHSA BUTaMWUHA E, KOTOPBLIN y 300pOBbIX NTUL OTKIaabIBaeTCs B neyeHu. Mpu
KaHAWMAAMUKO3e OTMEYAETCH OYeHb BbIPAXEHHOE CHUKEHWE B NEYEHU COAepkaHns Tokodepona. Mokasa-
Tenb NTULY 2 rpynnbl BbIn HKE, MO CPABHEHMIO C JaHHbIM MokKasaTeniem rycem 1 KOHTPOMbHOW rpynmbl
k7-, 14-, 30-, 60- 1 90-m cyTkam onbiTa B 1,14; 1,595; 2,75; 3,0 1 4,08 pasa. B neueHu rycei 3 rpynmbl ypoBeHb
BUTaMuHa E yBenuymBasncs HesHauntenbHo. 1o KOHUa onbiTa cofepxaHue BuTamuHa E B nevenu rycen 4,
5 1 6 rpynn MHTEHCWBHO NOBbLILIANIOCH W NPEBLICUNO NokasaTenu NTUL 2 rpynnel B 6,91; 6,16 1 6,5 pasa.
MakcuManbHOro 3HaveHns BuTammuH E goctur B neyenu rycein 7 rpynnbl. K koHLy onbita (90 cyTok) OH npe-
BbICUN NnoKasaTerb rycei 2 rpynnel B 7,16 pasa.

CHxeHWe ypoBHS BUTaMWUHa E B neyeHn 60MbHbIX rycer 2 rpynnbl NPOSBASNOCh HE TONbKO Hapy-
LUEHWAMM, (PUKCUPOBAHHBIMU B MEYEHU, HO M BUOXMMUYECKNX PeaKLinii BCero opraHunama, nokasatenei ob-
MeHa BELLECTB, CHKEHWEM Y TyCel nokasaTtenen MMMYHHOro ctatyca (cparoyutapHoi PyHKUMM anbBeo-
NAPHbIX MaKpodaros, aHTUTENOreHe3a, AeCTPYKTUBHbIX M3MEHEHUI B LLeHTparbHbIX U Nepudepuyeckmx op-
raHax MMMYHOreHesa), rymopasnbHbIX (PaKTOPOB €CTECTBEHHOM PE3UCTEHTHOCTW NTUL, M3NOXEHHbIX B
npeaplayLLmxX CooBLLEHMSX aBTOPOB.

3aknroveHue. KaHanaamukosbl NULLEBAPUTENBHOMO TpakTa NPUBOAST K Pa3BUTUIO B OpraHu3me ry-
Cen COCTOSHWA aBUTaMMHO30B. Knaccuyeckas aHTUMUKOTUKOTEpanus He cnocobCTByeT MOMHOMY BOCCTa-
HOBMEeHWo GanaHca BOAO- U XMPOPaCcTBOPUMbIX BUTAMUHOB B NMEYEHW. H3UMOTepanus npenapaTom nnuTu-
ka3a (4 rpynna), a TaKkke KOMMEKCHas Tepanus IUTUKa3on ¢ NpobMOTMKOM M Npononncom (5 u 6 rpynnbi)
3HaYNTENbHO aKTUBM3WPYHOT MPOLECCHI YCBOEHWS OPraH3MOM BUTAMUHOB M CMOCOOCTBYIOT MOBbILLIEHNHO UX
YPOBHS B neyeHn. Hanbonee 6naronpustHoe BUSIHUE Ha BOCCTaHOBNEHWe BanaHca BUTAMUHOB B NEYEHN
rycet, Ha (hoOHe KaHAMOAMUKO30B, OKa3blBaeT KOMMIEKCHAs SH3MMOTEpanus NUTUKa3on Ha ¢oHe npobuo-
TUKO- 1 Npononucotepanuu (7 rpynna).
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Lens uccnedosaHuti — yny4wums npodyKmugHble Ka4yecmea UMNOPMHO20 ckoma 20/1WmuHCKoU u alipwup-
cKoll nopod 3a cyem eeedeHusi 8 cOCMag pauyloHa CeHaxa U3 MouepHb! ¢ buokoHcepsaHmom «puHlpac 3x3».
Mamepuan uccnedogaHull — CeHax U3 JTOUEPHbI, NPU2OMOBEHHbII C UCNOIb308aHUEM 6UOKOHCEpeaHmMa
«lpuHlpac 3x3». B cesi3u ¢ mem, 4mo Xu8omHbIe neped NepsbIM OMESIOM UMEm pasHyto CmeneHb ynumaHHocmu,
3adavell uccnedosarull aensiemcsi onpedeneHue 0cobeHHOCMEL 8MIUSIHUS Ha UX Op2aHU3M CeHaxa ¢ BUOKOHCEp8aH-
moM. YcmaHOoBMeHo, Ymo npu ckapmugaHUU Koposam-nepgomesikam OnbIMHbIX 2pynn ceHaxa ¢ 6UOKOHCeps8aHmMoM
nosbicunack 0n1000MeopPsEMOCMb OM NEpP8o20 OCEMEHEHUSI npu ynumaHHocmu xugomHbix Ao 3,0 6annos
Ha 26,7-33,4%, npu ynumarxHocmu 3,0-4,0 6anna — Ha 16,7-35,0%, npu ynumaHHocmu ebiwe 4,0 6annos —
Ha 16,7-35,0%. lMpodomkumensHocmb cepauc-nepuoda npu 3moM CHu3uniack, coomeemcmeeHHo, Ha 14,0-22,0,
9,9-19,0 u 9,9-20,6%. Kpome amoeo, y Kopos, nofy4asuiux onbimHbie 0bpasubl ceHaxa ¢ bUOKOHCepsaHmoMm, yoou
3a 305 GHell nakmauyuu ysenudunucs: npu ynumaxHocmu Huxe 3,0 6annnog y 2onwmuHckol nopodsi Ha 6,6%, alip-
wupckoli — Ha 5,7%, npu ynumar+Hocmu 3,0-4,0 banna, coomgemcmeenHo, Ha 7,3 u 6,7 %, npu ynumaHHOCMU 8bilie
4,0 6annos — Ha 5,1 u 4,7%. Y xugomHbix ¢ onmumanbHoU ynumaHHocmelo, 8 npedenax 3,0-4,0 6anna, ydou
3a 305 dHell nakmayuu yeenuyunuch y 2onwmuxckol nopodsi Ha 21,3-50,4%, alipwupckol — Ha 26,3-50,6%, yoou e
pacyeme Ha 00uH OeHb lakmayuu, coomeemcmeeHHo, Ha 7,1-50,0 u 20,7-25,0%. 13 Hedocmamkos Ucnomb308aHuUs
ceHaxa ¢ bUOKOHCepsaHmMoM criedyem ommemums HEPaBHOMEPHOE YBENUYEHUE XUBOoU Macchi U ydoes Kopos, Ymo
npusodum K yeenu4yeHuto UHAeKca MOTOYHOCTMU, @ 3HaYUM K Y8enu4eHuK huaLonoau4eckoll Hagpy3Kku Ha OpeaHuU3M
KUBOMHBIX.
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The aim of the research is to improve the productive qualities of imported cattle of Holstein and Ayrshire breeds by
introducing alfalfa haylage with the bioconservant «GreenGrass 3x3» into the diet. The research material is alfalfa
haylage prepared using the «GreenGrass 3x3» bioconservant. Due to the fact that animals have different degrees of
fatness before the first calving, the task of research is to determine the characteristics of the effect of haylage with a
bioconservant on their body. It was found that when feeding the first-heifer cows of experimental haylage groups with
a bioconservant, the fertilization rate from the first insemination increased by 26.7-33.4% with the fatness of animals
to 3.0 points, by 16.7-35.0% with the fatness of 3.0-4.0 points, by 16.7-35.0% with the fatness above 4.0 points. The
duration of the service period decreased, respectively, by 14.0-22.0, 9.9-19.0 and 9.9-20.6%. In addition, in cows that
received experimental samples of haylage with a bioconservant, milk yields for 305 days of lactation increased: with
fatness below 3.0 points, the Holstein breed increased by 6.6%, the Ayrshire breed by 5.7%, with fatness
3.0-4.0 points, respectively, by 7.3 and 6.7%, with fatness higher 4.0 points — by 5.1 and 4.7%. In animals with optimal
fatness, within 3.0-4.0 points, milk yields for 305 days of lactation increased in the Holstein breed by 21.3-50.4%,
Ayrshire — by 26.3-50.6%, milk yields per day of lactation, respectively, by 7.1-50.0 and 20.7-25.0%. Among the dis-
advantages of using haylage with a bioconservant, it should be noted an uneven increase in live weight and milk yield
of cows, which leads to an increase in the milk content index, which means an increase in the physiological load on
the animal body.

Keywords: breed, cows, fatness, haylage, bioconservant, productive qualities.

For citation: Mironov, N. A., Karamaeyv, S. V. & Karamaeva, A. S. (2023). Features of the effect of haylage with the
bioconservant «GreenGrass 3x3» on the productive qualities of cows depending on their fatness. Izvestiia Samarskoi
gosudarstvennoi selskokhoziaistvennoi akademii (Bulletin Samara State Agricultural Academy), 1, 78-84 (in Russ.).
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OcHoBHO 3aja4eit MOIIOYHOMO CKOTOBOACTBA Poccun siBnsieTcs obecneyeHne npon3BoacTea Mo-
noka 13 pacyeTa 365 Kr Ha YefioBeka, kak 370 NpeanucaHo HopMamm UHCTUTYTa NUTaHWUS akageMun Meau-
UMHCKMX Hayk P®. B cBsian ¢ Tem, 4TO 3a Nepuop 3KOHOMUYECKUX NpeobpasoBaHuii NOronoBLE KOPOB MO-
NOYHBIX MOPOA B CTpaHe CokpaTuiock B 8-11 pa3 B 3aBUCMMOCTH OT PeruoHa, NPoU3BOLACTBO MOJOKa CO-
crasnset B npegenax 220 kr Ha ayLwy HaceneHns. CloxmBLIAsACH CUTyaLmUs NPeacTaBnseT ONacHoCTb Ans
300p0Bbs NKOAEN, Tak Kak nepepabaTtbiatoLLas NPOMbILLIIEHHOCTb CIIOXWBLUMIACA LeULMT MOSIOKa-Chipbs
NbITAETCSA HUBEIMPOBATH 3@ CHET UCMOMb30BAHUS CYXOr0 MOJIOKA U XMUPOB PacTUTENBHOIO NPOUCXOXAEHNS
(nanbMoBO€ Macno). 310, B CBOK 0YEpeab, CTaBUT NMOA Yrpo3y NPOAOBONLCTBEHHYH 6€30MacHOCTb CTPaHsbI
B CBSA3M C TEM, YTO JaHHble MPOAYKTbI 3akynatoTcs 3a pybexom [1-5].

[ns pewexns gaHHow npobrnembl 6bin paspaboTaH HauroHanbHbIN NPoekT «Passutue AlK», koTo-
Pbili NpegnonaraeT NPoU3BOAUTb HEOBXOAMMOe KOMMYECTBO MOJOKA 33 CYET MOBLILLEHUS YPOBHS NPOLYK-
TUBHOCTM KOPOB NYTEM CO3[aHNS HOBbIX 1 COBEPLLEHCTBOBAHMS CYLLECTBYIOLLMX NOPOA MOMIOYHOrO Hanpae-
neHus NpoayKTUBHOCTK. C 3TON Lienbto 13-3a pybexa exerogHo 3aBo3nTcs 60MbLIOE KONMYECTBO KPYMHOro
poraToro ckota. [naBHas npobrnema 3ak4aeTcs B TOM, YTO BCSKUI XUBOW OpraHnam, hopMmupysch B onpe-
A€NeHHbIX NPUPOAHO-KIIMMATUYECKUX U KOPMOBbIX YCIOBUSX peroHa passBefeHusl, COBEPLLEHHO no-pas-
HOMY pearupyeT Ha ux u3meHeHwe [6-10].

[MpaKTuka NoKasbIiBaeT, YTO UMMOPTHbINA CKOT, Nonagast B HOBbIE YCOBUS OKPYXatoLLEen cpeapl, no-
pasHOMY K HUM afanTupyeTcs. IT0 3aBUCUT OT BUONOTMYECKUX OCOBEHHOCTEN NOPOAbI, OT TOMO HACKOSIbKO
HOBble YCNOBWS OTNINYAIOTCS OT NPEAbIAYLLMX, OT UHAMBUAYarbHbIX OCOBEHHOCTEN XMBOTHBIX U OT TOrO,
HACKOIbKO YCMOBWS KOPMITEHUS 1 COAEPXXaHUS COOTBETCTBYIOT (OU3MNOSIOTMYECKUM NOTPEBHOCTAM MX Opra-
HW3Ma. lNepBas NpUyYMHa HECOOTBETCTBUSA — YCIOBUS KOPMIEHUS HE OTBEYAET YPOBHIO MOMOYHON NPOaYK-
TUBHOCTU KOPOB. [1p1 MHTEHCUBHOM pa3sgoe OpraH1u3M XMBOTHOTO, HE Momnyyas HeobXoaNMOro KonmyecTsa
nuTaTeNbHbIX BELLECTB C KOPMOM, HAYMHAET KOMNEHCMPOBATL AEMULMT 3a CHET BHYTPEHHWUX PE3EPBOB, YTO
MPUBOANT K CHKEHWIO YNIMTAHHOCTY M OCNabneHnto ero 3alwmuTHbIX MexaHu3moB [11-18].

Lenb uccnedosaHuli — yny4wnTb NPOAYKTUBHbIE KA4ECTBA MMNOPTHOIO CKOTA FOMLUTUHCKON W alp-
LUMPCKOM NOPOA 3a CYET BBEAEHNS B COCTAB paLMOHa CeHaxa 13 noLepHbl ¢ GUokoHcepBaHTOM «[ puHIpac
3x3».

3adayu uccnedogaHull — N3y4nTb 0COBEHHOCTN BNUSIHUS CEHaxa ¢ BrokoHcepBaHTOM «I puHIpac
3x3» Ha BOCNPOU3BOAMUTENbHbIE Ka4eCTBa M MOSTOYHYO MPOAYKTUBHOCTbL KOPOB FOMNLUTUHCKOW W alpLLIMPCKON
nopog, pasHoM CTENEHN YNUTAHHOCTM.
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Mamepuan u memoObi uccnedoeaHull. Pabota BbINMONMHEHA HA MOMOYHOM KOMMMEKCE
000 «PapHa» Camapckon obnactun. OBbekT UCCrneaoBaHNn — KOPOBbI-NEPBOTENKM TONLUTUHCKON W aiip-
LUMPCKOM NOPOA, U3 KOTOPbIX Bb1NM ChOPMUPOBAHBI YETbIPE rPYNMbI N0 24 ronoBbI B Kaxaon: | rp. (KOHTPOsb-
Has!) — XWBOTHbIE rOMNLUTUHCKOM NopoAbl, Il rp. (KOHTpONbHAs) — XMBOTHbIE aUPLUMPCKON NOPOAbI, MOsTy4aB-
LUMe B COCTaBe paLoHa CeHax 13 NioLepHbl 6e3 koHcepBaHTa, lI rp. (onbITHAS) — XXMBOTHbIE FONLITUHCKOM
nopogesl, IV rp. (onbiTHas) — XMBOTHbIE aWPLLMPCKOI MOpOAbl, MOMyyaBLUME CeHax C BUOKOHCEPBAHTOM
«puHlpac 3x3». Kaxpgas rpynna KopoB-nepBOTENOK Npu nepeBofe B LieX BOCMPOM3BOACTBA Af1 OTena
Obina pasgeneHa Ha Tpu NOArpYNMbl B 3aBUCUMOCTH OT CTEMEHMW YNUTAHHOCTM XMBOTHbIX: 40 3,0 6annos;
3,0-4,0 6anna; Bbiwe 4,0 6annos.

/3yyeHre BOCMPOM3BOANTENBHOM CMOCOBHOCTM 1 MOMOYHOM NPOAYKTUBHOCTU KOPOB-NEPBOTENOK
NPOBOAUIY C UCMOMNb30BAHNEM [aHHbLIX 300TEXHUYECKOTO U MIIEMEHHOrO yyeTa Mo 0bLEenpuHATLIM B 300-
TEXHUN MeToAuKaM. [1ns onpegeneHns XMMYECKoro cocTaBa MOMOKa y KOPOB Ha BTOPOM MecsLie nakTaLmm
Bpanu cpegHue npobbl NOCNEe YTPEHHEro JOEeHUs 1 OTNPaBnAnu Ans UCCnefoBaHus B UCTbITATENbHYHO
Hay4HO-uccnegoBaTenbekyto nabopatopuio npu Camapckom MAY.

Pesynbmamsi uccnedogaHull. HecMOTPS Ha OAMHAKOBbIE YCIIOBMS BbIpALLMBAHUS, NOAOMbITHbIE
KUBOTHBIE K MOMEHTY NMepBOro 0Tena UMenu pasHyto CTeneHb YNUTaHHOCTW. KenaTenbHON Ans MOMOYHOro
CcKOTa SIBNISIETCS yNUTaHHOCTb B npefenax 3,5-3,75 6anna (no 5-6annbHoit cucteme). YNUTaHHOCTb HIkKe
3,0 Bannos obycnosneHa Yalle 3aboneBaHUAMU MOMOAHSKA Ha PasHbIX dTanax BblpalluBaHus. YnuTaH-
HOCTb BbiLe 4,0 6annoB xapakTepHa Ans XWUBOTHbIX, HAXOAALLMXCS HA BEPXHUX CTYMEHSX UepapXnYecKor
CONOAYNHEHHOCTM B rpynne, HO Npu 3TOM MeHee NPOAYKTUBHbIX (Tabn. 1).

Tabnuua 1
BOCI'IpOVI3BOLI,VITeJ'IbeIe KayeCTBa KOPOB-MNEPBOTESIOK B 3aBUCUMOCTHU
OT YNUTaHHOCTKU nepea OTENOM
lpynna
MokasaTenb | | T | M | v
YnutanHocTb Huke 3,0 6annos
[oronosbe KOPOB 5 3 3 3
BospacT nepeoro otena, Mec. 27,5+0,5 28,3+0,4 27,3104 27,9+0,5
»Knusas macca npw nepBoM oTene, Kr 519457 496+4,7 52414.8 498143
OnnogoTtBopsieMocTb OT 1-ro ocemeHeHust, % 40,0 33,3 66,7 66,7
MHpoekc ocemeHeHust 2,2 2,0 1,6 1,6
Cepauc-nepuog, fHen 154,514,6 130,314,1 132,844,9 101,644,5
YnutanHocTb 3,0-4,0 6anna
[oronosbe KOpOB 16 17 17 16
Bospact nepsoro oTena, Mec. 255404 25440,3 25,3+0,3 257104
YKuBas Macca npv nepBoM OTene, Kr 548+5,3 525445 551+4,7 521449
OnnogoTBopsieMocTb OT 1-ro ocemeHeHust, % 56,3 58,8 64,7 75,0
MHpoekc ocemeHeHust 1,7 1,6 1,3 1,3
Cepsuc-nepuog, oHen 132,645,3 121,8+4,9 119,5+4,6 98,7+4,8
YnutaHHocTb Bbille 4,0 6annos

[oronosbe KOpoB 3 4 4 5
Bospact nepsoro otena, Mec. 27,4405 28,8404 27,8404 28,5+0,3
YKuBas Macca npu nepBom oterne, Kr 553149 537+4,3 559+5,1 540+4,7
OnnogoTteopsiemMocTb 0T 1-ro ocemeHeHus,, % 33,3 25,0 50,0 60,0
MHpekc oceMeHeHuns 2,0 2,0 1,8 1,5
Cepsuc-nepuog, oHen 149,445,6 133,245,2 134,645,4 105,8+5,3

B cBSi3n ¢ TeM, YTO B AAHHOM OMbITE CEHax C BUOKOHCEPBAHTOM BBOAMIM B PAaLMOH HETENEN OMbIT-
HbIX FPynn 3a MecsL, 40 OTeNa, AaHHbI (hakTop He Oka3an BAUSHUSA Ha BO3PACT U XMBYH MAacCy XMBOTHbIX
npu nepeom oTene. pu 3ToM nyylume pesynbTaTbl NONy4YeHb! NPX ONTUMANbHON YIUTAHHOCTU HETENEN.

BeeneHue B cOCTaB pauuoHa ceHaxa ¢ BUOKOHCEPBAHTOM Oka3ano 6naronpusTHoe BRMsSHWE Ha
OpraHu3mM nepBOTENOK OMbITHLIX rpynn. B pe3ynbTaTe noBbicunack ONNoL0TBOPSEMOCTb OT NEPBOrO OCeMe-
HEHMs, NPY YNUTAHHOCTW XMBOTHbIX A0 3,0 6annoB, y ronwTUHCKON Nopoas! Ha 26,7%, Y aipLmMpckoi no-
pogbl — Ha 33,4%, npu ynutanHoctn 3,0-4,0 6anna, cooTBeTCTBEHHO, Ha 8,4 1 16,2%, Npu ynuMTaHHOCTK
Bbiwe 4,0 6annos — Ha 16,7 1 35,0%. 3710 06yCNOBNEHO TEM, YTO Y MONOAHSKA, BblpalleHHOro Ha 6a30BOM
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pauuoHe, npu ynutaHHoctu 3,0-4,0 6anna onnogoTBOpsieMOCTb Obina 4OCTaTO4HO BbICOKOM — 56,3-58,8%.

[MpOLOMKNTENBHOCTL CEPBUC-NEPUOA, B CBA3M C YIyYLIEHNEM ONSIOL0TBOPSEMOCTY KOPOB-NEPBO-
TENOK OMbITHLIX PYNM, CHM3MNAcL B MOATPynne C ynuTaHHoOCTbio Hke 3,0 6annoB Ha 21,7 OHs
(14,0%; P<0,05) n 28,7 gnsa (22,0%; P<0,01), ¢ ynutanHocteto 3,0-4,0 Ganna — Ha 13,1 aHsa (9,9%)
n 23,1 gHa (19,0%; P<0,001), ¢ ynutaHHocTbio Bblwe 4,0 6annos — Ha 14,8 gHa (9,9%) u 27,4 ghs
(20,6%; P<0,001).

B onbITHBIX rpynnax, He3aBMCMMO OT YNUTAHHOCTY KOPOB-MEPBOTENOK, COKPALLEHIE NPOAOIKUTENb-
HOCTU CepBuUC-neproaa 0bycnoBIUIo CoKpaLLeHne NakTaLmoHHOro nepuoaa, Ho ypoBeHb MOSIOYHOM NPOoayK-
TUBHOCTW NPY 3TOM NOBLICUICS 3a CYET NONOXUTENBHOIO BIIMSHIUS CEHaxa ¢ GMOKOHCEpPBAHTOM (Tabn. 2).

Tabnumua 2
MonoyHas npoayKTMBHOCTL KOPOB-NEPBOTENOK B 3aBUCUMOCTM OT YNIUTAHHOCTW NEPES OTENOM
lNokasatesnb pynna
[ | [ | il | IV
YnutaHHocTb Huxe 3,0 6annos
[pOAOMKNTENBHOCT NaKTaLWK, OHEN 376,249 351,844,1 349,545,3 323,8+4,4
Yo 3a nakTauuio, kr 7368+137 6573+119 78441142 6958+132
Ypooi 3a 305 gHen nakTauuu, Kr 7081+134 64881117 75461137 6860£129
Y0on B pacyeTe Ha 1 AeHb nakTauum, Kr 19,6+0,11 18,7+0,08 22,4+0,14 21,540,10
MHOekc MOnoYHOCTH, Kr 1365+15,4 1308+14,6 1440+15,7 1378+14,9
YnutanHocTb 3,0-4,0 6anna
[pOAOMKMTENBHOCTD NakTaLuu, OHEeN 358,5+4,2 345,337 340,8+4,7 319,6+3,9
Yo 3a nakTaumio, kr 8096+151 71184132 87351162 7714+£143
Ypoi 3a 305 gHen naktauuu, Kr 77651146 69641128 83291154 74341140
Yroi B pacyete Ha 1 AeHb NakTaumm, Kr 22,6+0,13 20,6+0,10 25,6+0,13 24.1+£0,14
MHpekc MonoYHOCTH, Kr 1417+16,2 13261134 1512+16,9 13172145
YnutaHHoCTb Bhiwwe 4,0 6annos
MpofoMKMTENBHOCTL NTaKTaLMK, AHEW 369,7+3,8 353,844,5 354,6+4,9 324,544 1
Y[oi 3a nakraumio, Kr 76541144 6793131 80651154 7163+134
Ypoi 3a 305 gHen naktauuu, Kr 73491141 6619+129 77241149 6931+£133
Ypoi B pacyete Ha 1 AeHb nakTauum, kr 20,7+0,09 19,240,11 22,7+0,15 22,1+£0,12
MHOekc MOnoYHOCTH, Kr 1329+15,9 1233+14,7 1382+16,3 1283+15,2

VccnenoBaHus nokasanu, YTo MOMOXMTENbHOE BO3AEMCTBME HA OpraHM3M KOPOB OMbITHBIX pymnn
CeHaxa ¢ B1oKOHCepBaHTOM 0becneumno yBenuyeHe yaoes. Mpu 3TOM yCTaHOBMEHO, YTO YPOBEHb YBENK-
YEHMUS 3HAYUTENbHO 3aBMCUT OT YNUTAHHOCTYU XMBOTHbIX Nepes nepsbiM oTenoM. 3a 305 gHen nakTauum B
NOArpynne KOpoB C YNUTaHHOCTLIO Hinke 3,0 6anmnos yoou yBenuyuuch y ronTUHCKOM nopodbl Ha 465 kr
(6,6%; P<0,05), anpwmpckon — Ha 372 kr (5,7%), ¢ ynutaHHocTeto 3,0-4,0 6anna, COOTBETCTBEHHO,
Ha 564 kr (7,3%; P<0,01) n 470 kr (6,7%; P<0,05), c ynutaHHOCTbHO Bbliwwe 4,0 6annos — Ha 375 kr (5,1%) u
312 kr (4,7%).

YpoBEeHb MOSTOYHOW NPOLAYKTUBHOCTY XapaKTepnU3yeTcs Ya0eM B pacyeTe Ha OAMH AeHb NakTaLum u
WHOEKCOM MOMOYHOCTU. MepBblit NoKasaTenb onpeaensieT B3aMMOCBSA3b YA0S U NPOLOMKUTENBHOCTM Nak-
Tauuu. Mpu 3TOM BENMYMHA YOO0S B OMbITHBIX FPYNMax yBenMYUIach Npu ynmtaHHoCTH kopos Hike 3,0 6an-
nos Ha 2,8 kr (14,3%; P<0,001) n 2,8 kr (15,0%; P<0,001), npu ynutanHoctv 3,0-4,0 6anna — Ha 3,0 kr
(13,3%; P<0,001) n 3,5 kr (17,0%; P<0,001), npu ynutaHHocTH BoiLe 4,0 6annos — Ha 2,0 kr (9,7%; P<0,001)
n 2,9 kr (15,1%; P<0,001).

/HOEeKC MOMOYHOCTU XapaKTePU3yeT, CKOMbKO MOMOKa CUHTE3WUPYETCS OPraH13MOM KOPOBbI Ha Kax-
able 100 Kr e€ XMBOW Macchl. YCTaHOBEHO, YTO NPU CKAPMIMBaHWM B paLyioHe CeHaxa C B1OKOHCepPBaHTOM
WHOEKC MOMOYHOCTM Y KOPOB C YNUTAHHOCTBIO Huxe 3,0 6annoB yBennyuncs y ronwTUHCKON Nopogpl
Ha 75 kr (5,5%; P<0,01), anpwmpckoit — Ha 70 kr (5,4%; P<0,05). Mpu ynutanHocTn kopos 3,0-4,0 6anna
WHOEKC MOMOYHOCTM Y TONWTUHOB yBenuunncs Ha 95 kr (6,7%; P<0,001), a y aipwmpos, Haobopor,
cHuauncs Ha 9 kr (0,7%). 310 roBOpUT O TOM, YTO Y KOPOB anpLLMPCKOM NOPOAbI YBENUYEHNE YAOEB CONPO-
BOXXAAETCS PaBHOMEPHbBIM YBENUYEHNEM XMBOW MacChl. [laHHas TEHAEHUMS ABNSETCSH OYeHb BaXKHOW Npu
(hOpPMMPOBAHUM BbICOKONPOLYKTUBHbLIX MOSIOYHBIX KOPOB. [pu ynutaHHOCTM KopoB Bblwe 4,0 Gannos
HabnogaeTcs yBeNMYeHe MHAEKCa MOMOYHOCTI, COOTBETCTBEHHO, NO nopoaam Ha 53 kr (4,0%) n 50 kr
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(4,1%; P<0,05). BeposiTHei BCero 310 0BYCNOBNEHO BbICOKOM YMUTAHHOCTBIO XMBOTHBIX, KOTOpas B onpe-
[ENEeHHON CTENEHW COEPXVUBAET YBENIMYEHNE XMNBOM MacChl 32 CYET HApaLLMBAHUSA MbILIEYHON U KOCTHOM
TKaHM.

VccnenoBaHus nokasanu, YTO Npu BBEAEHWW B PaLMOH KOPOB CeHaxa ¢ BUOKOHCEPBAHTOM Hapsiay
C YBENIMYEHNEM Y08 YYULLMIOCH Ka4eCcTBO MOroka. [1py 9TOM YCTaHOBEHO, YTO YNUTAHHOCTb KOPOB OKa-
3ana He3HauMTeNbHOE BNUSIHWE Ha €ro XMMUYecknin coctas (Tabn. 3).

Tabnuua 3
XUMUYECKUI COCTaB MOSIOKa B 3aBUCUMOCTY OT YNWTAHHOCTW KOPOB Nnepep O0TeNIoM
lNokasatesnb pynnia

[ | [ | Il | IV

YnutaHHocTb Hixe 3,0 6annos
Cyxoe BeLLecTBo, % 11,94+0,14 13,34+0,09 12,20£0,17 13,72+0,13
MIX, % 3,6540,01 4,56+0,02 3,7540,02 4,69+0,01
MOB, % 2,97+0,01 3,4140,01 3,0540,01 3,58+0,01
B T. Y. KasewH, % 2,27+0,01 2,73+0,01 2,39+0,01 2,94+0,01
CbIBOPOTOYHbIE 6enku, % 0,70£0,01 0,68+0,01 0,66+0,01 0,64+0,01
NakTo3a, % 4,6140,04 4,63+0,04 4,64+0,05 4,66+0,03
3ona, % 0,71+0,02 0,74+0,02 0,76+0,02 0,79+0,02

YnutanHocTb 3,0-4,0 6anna

Cyxoe BeLecTBo, % 12,060,11 13,46+0,08 12,37£0,12 13,82+0,09
MIX, % 3,6940,01 4,60+0,01 3,7840,02 4,73+0,02
MOB, % 2,99+0,01 3,4340,01 3,1040,01 3,5940,01
B T. Y. KaseuH, % 2,30+0,01 2,760,01 2,43+0,01 2,97+0,01
CbIBOPOTOYHbIE 6enku, % 0,69+0,01 0,67+0,01 0,67+0,01 0,62+0,01
NakTo3a, % 4,63+0,06 4,6540,05 4,6940,05 4,68+0,04
3ona, % 0,75+0,02 0,78+0,02 0,80+0,01 0,82+0,01

YnutaHHocTb Bblwwe 4,0 6annos
Cyxoe BelecTtso, % 12,01+0,07 13,71£0,13 12,31+0,09 13,77£0,10
MIX, % 3,67+0,02 4,58+0,02 3,76+0,02 4,69+0,02
MIB, % 2,98+0,01 3,4040,01 3,08+0,01 3,56£0,01
B T. Y. KasewH, % 2,30+0,01 2,78+0,01 2,45+0,01 2,90+0,01
CbIBOPOTOYHbIe Benku, % 0,68+0,01 0,67+0,01 0,63+0,01 0,66+0,01
Nakto3a, % 4,64+0,05 4,67+0,07 4,70+0,04 4,7240,03
3ona, % 0,72+0,02 0,76+0,01 0,77+0,02 0,80+0,02

CopepaHune Cyxoro BELLEecTBa B MOSIOKe KOPOB C YMUTAHHOCTbIO Hke 3,0 6annos yBenMuMnocs y
ronwTuHekoi nopogsl Ha 0,26%, y anpLumpckon — Ha 0,38%, maccosas gons xupa (MOX), COOTBETCTBEHHO,
Ha 0,10% (P<0,01) n 0,13% (P<0,01), maccosas gons 6enka (MOB) — Ha 0,08% (P<0,001) n 0,17%
(P<0,001), cogepxanwe nakto3bl — Ha 0,03 1 0,03%, 3onbl — Ha 0,05 1 0,05%.

Hanbonee achpekTBHOE BNMSHME HA KA4ECTBO MOJIOKA OKasarn CeHax ¢ B1OKOHCEpBaAHTOM B pa-
LUuoHe KopoB C ynutaHHocTbi 3,0-4,0 6anna. CogepxaHue Cyxoro BeLlecTBa YBENMYUIIOCH, COOTBET-
CTBEHHO, no nopogam Ha 0,31% (P<0,05) un 0,36% (P<0,001), MI>X — Ha 0,09% (P<0,001) n 0,13%
(P<0,001), MOBb - Ha 0,11% (P<0,001) n 0,16% (P<0,001), nakto3bl — Ha 0,06 u 0,03%, 30mbl —
Ha 0,05 (P<0,05) 1 0,04%.

Y KOpOB C YNUTaHHOCTLHO Bblwe 4,0 6annoB yBENMYEHNE Cyxoro BELLECTBA B MOMOKE COCTaBUIIO
0,3% (P<0,05) 1 0,36% (P<0,05), MIX - 0,09% (P<0,01) n 0,11% (P<0,01), MOB - 0,1% (P<0,001) 1 0,16%
(P<0,001), nakto3bl — 0,06 1 0,05%, 3onbi — 0,05 1 0,04%.

3aknoyeHue. B pesynbTate MCCneaoBaHMn YCTAHOBMEHO, YTO BBEAEHWE B COCTaB paLyioHa ce-
Haxa ¢ BrokoHcepBaHTOM «['puHIpac 3x3» okasano HepaBHO3HAYHOE BIUSIHWE Ha OPraHn3m 1 NpOAYKTUB-
Hble Ka4yecTBa KOPOB B 3aBUCHMOCTMW OT UX YNMUTAHHOCTM Nepes OTENOM. Y KUBOTHBIX C ONTUMAIbHON yni-
TaHHOCTLI, B Npegdenax 3,0-4,0 6anna, ygoi 3a 305 aHen naktauuy 6bin BbiLLe Y FONLUTUHCKON NOpoabl Ha
21,3-50,4%, y anpLumpckoit — Ha 26,3-50,6%, yooi B pacyeTe Ha OAMH AeHb NaKTauumn, COOTBETCTBEHHO, Ha
7,1-50,0 n 20,7-25,0%. /3 HegocTaTKoOB MCMONb30BaHMS CEHaXa C OBMOKOHCEPBAHTOM CriedyeT OTMETUTb
HepaBHOMEPHOE YBENNYEHINE KMBOW MaCChl U YA0EB KOPOB, YTO NPUBOAMT K YBENWNYEHWNIO MHAEKCA MOMOY-
HOCTM, @ 3HAYMT K YBENMUYEHMIO (PU3MONOTMYECKON HArpy3Kkn Ha OPraHnU3M KUBOTHBIX.
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Lens uccnedosaHuli — yny4wums 6UOM02UYECKYH UEHHOCMb payuUoHa Ubinism-6polinepos u ux MsiCHble
Kayecmea 3a c4ém ucnosnb308aHus ceneHcodepxauie2o npenapama JA®C-25« 8 coyemaHuu ¢ pasHbimMu dosamu
Kopmosol npobuomuyeckol dobasku «bauenn-My». B 8 payuoHb 6polinepos onbimHbIX 2pynn 6800unu ucnbimye-
Mble dobaeku: | onbimHas epynna — nonHopayuoHHbIl kombukopm (M1K) + JADC-25« + npobuomudeckas dobaska
«bayenn-M» e konuyecmee, coomgemcmeenHo, 0,9 me u 1,5 2 Ha 1 ke kombukopma; Il onbimHas epynna — 1K +
HA®C-25k + npobuomuyeckas dobaska «bauenn-M» 8 konuyecmee coomgememseHHo 0,9 M2 u 2,0 2 Ha 1 K2 KoM-
6uxopma; Ill onsimuas epynna — K + JA®C-25« + npobuomuyeckas dobaska «bauenn-M» e konuyecmse, coom-
gemcmeerHo, 0,9 M2 u 2,5 2 Ha 1 ke kombukopma. 1o pe3ynbmamam uccredosaHull ycmaHoB/IEHO, YMO NO CPasHeE-
HUI0 C KOHmpornem, egsedeHue 8 KopM bpolinepam OnbIMHbIX 2pynn uchbimyembix A06a8oK NO3BOMUMO yy4Wumb
nokazameru maccbl nNOmpowéHol mywku — Ha 4,49 (P<0,05), 6,64 (P<0,01) u 5,63% (P<0,01), coomeemcmgeHHo;
maccbl cbedobHbIx Yyacmel mywku — Ha 4,89 (P<0,05), 7,38 (P<0,01) u 6,29% (P<0,01); maccb! MblL, 8 MOM Yucrne
2pyoHbIx —Ha 4,60 (P<0,05), 6,95 (P<0,01) u 5,84% (P<0,05), u 6edpeHHbix — Ha 6,18 (P<0,05), 7,67 (P<0,01) u 6,57%
(P<0,05). ¥ Mono0HsiKa nmuubi ONbIMHbIX 2PyNN 8bie KaYeCMBEHHbIE hoKazamenu Msca; Co0epKaHUe Cyxoeo ee-
wecmea 8 2pydHbIx Mbiwyax — Ha 0,07, 0,20 (P<0,05) u 0,15% (P<0,05); codepxaHue benka — Ha 0,23 (P<0,05),
0,50 (P<0,01) u 0,39 % (P<0,05). Haubonee sbicokue nokazamenu ebixoda u Kayecmea mMsica ommeyeHbl y bpouine-
pos Il epynnel.
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The aim of the research is to improve the biological value of the diet of broiler chickens and their meat qualities by
using the selenium-containing drug DAFS-25k in combination with different doses of the feed probiotic supplement
«Bacell-M». In the rations of broilers of the experimental groups, the tested additives were introduced: | experimental
group - full-fledged compound feed (PC) + DAFS-25k + probiotic additive «Bacell-M» in the amount of 0.9 mg and
1.5 g per 1 kg of compound feed, respectively; Il experimental group — PC + DAFS-25k + probiotic up to-baucus
«Bacell-M» in the amount of 0.9 mg and 2.0 g per 1 kg of compound feed, respectively; Il experimental group — PC +
DAFS-25k + probiotic additive «Bacell-M» in the amount of 0.9 mg and 2.5 g per 1 kg of compound feed, respectively.
According to the results of the studies, it was found that, compared with the control, the introduction of additives into
the broiler feed of the experimental groups of tested additives allowed to improve the mass of the gutted carcass —
by 4.49 (P<0.05), 6.64 (P<0.01) and 5.63% (P<0.01), respectively; the mass of edible parts of the carcass — by 4.89
(P<0.05), 7.38 (P<0.01) and 6.29% (P<0.01); muscle mass, including pectoral - by 4.60 (P<0.05), 6.95 (P<0.01) and
5.84% (P<0.05), and femoral — by 6.18 (P<0.05), 7.67 (P<0.01) and 6.57% (P<0.05). The young birds of the experi-
mental groups have higher quality indicators of meat: the dry matter content in the pectoral muscles — by 0.07, 0.20
(P<0.05) and 0.15% (P<0.05); protein content — by 0.23 (P<0.05), 0.50 (P<0.01) and 0.39% (P<0.05). The highest
indicators of meat yield and quality were noted in group Il broilers.

Keywords: broiler chickens, compound feed, selenium, probiotic, meat quality.

For citation: Shitenkova, N. A., Salomatin, V. V., Varakin, A. T. & Konopley, T. V. (2023). Impact of selenium and
probiotic on meat productivity of broiler chickens. Izvestiia Samarskoi gosudarstvennoi selskokhoziaistvennoi akademii
(Bulletin Samara State Agricultural Academy), 1, 85-90 (in Russ.). doi: 10.55170/19973225_2023_8_1_85

Buronoruyeckn akTBHbIE KOPMOBbIE J06aBKM 1 NpenapaThl B paLMoHax NONOXMTENbHO BUAIOT Ha
POCT 1 pa3BuTHE NTULbI, MOBLILLAKT NEPEBAPUMOCTb, UCMONb30BaHNE NUTATENbHbIX BELLECTB paLymoHa 1
NPOAYKTUBHOCTb, YBEMNMYMBAIOT COXPAHHOCTb MOrOMOBbS, YAYULLAKT Ka4YecTBO MOMy4aemoi NpoayKLmm
[1-4].

OpHako AeduLMT MUHEepanbHbIX 3NIEMEHTOB B PaLMOHaX CHUKAET NPOAYKTUBHOCTb, YXyALIAET Ka-
4eCTBO NMPOAYKLMN 1 CHXKXAET COXPAHHOCTb NOroroBbsl. B CBA3M C YeM, B MPaKTUKe XMBOTHOBOACTBA HEOb-
XOAWUMO NPUMEHSATb MUHEparbHble 06aBKK, C MOMOLLbK KOTOPbIX HanaHCMpyoTCS paumoHbl No HegocTato-
MM MakKpo- 1 MUKpO3neMeHTaM [5, 6], B TOM yncne no ceneny [7-9].

CnepyeT OTMETUTD, YTO CENEH PerynmpyeT CKOPOCTb TEYEHUS OKUCNUTENBHO-BOCCTAHOBUTENbHbIX
peakuuit, ysacTByeT B 06MeHe 6ENKOB 1 XKMPOB, BNMSET Ha MPOLIECChbI TKAHEBOTO AblxaHus. [pu HepgocTaTke
CeneHa B OpraHM3mMe HapyLaeTcs YrneBOAHbIN, UNUAHBIA W XMPOBON OOMEH, B TKAHAX W OpraHax Hakan-
NMBAIOTCA NEPEKNCH, HACTYMAET XMPOBas MHPUNbTPALMS N AUCTPOUS neYeHn. 3aMeanseTcs pocT NTuubl,
CHKAETCs penpoayKTUBHas YHKLMSA 1 0bLLas MMMYHHas Pe3UCTEHTHOCTb.

[MpumeHeHne NpobroTMKOB 0BecneyumBaeT NoBbILIEHE YCTOMYMBOCTM OpraHu3ma Kk Hebrnaronpusr-
HbIM hakTopam OKpYXatoLen cpespl, YBENMYEHNE COXPAHHOCTM U NPOAYKTUBHOCTYU NTuLbl [10].

[enctBue npobUOTUKOB B OpraH13me NTULbl BO MHOrOM 3aBUCUT OT PaLiOHOB KOPMAEHUS, TaK Kak
HEKOTOPble MHrPEAMEHTbI MOTYT NPENATCTBOBATL UX 3((EKTUBHOMY NpUMEHEHNH0. KpoMe Toro, MMEeHHO pa-
LMOHbI KOPMMEHUS LbINNSAT-6ponnepoB SBMSKOTCA OCHOBHLIM (PAKTOPOM, BAUSKOLMM Ha NPOAYKTUBHOCTb
NTULbI, BUOXMMUYECKNI COCTAB MSICA, €ro Ka4eCTBO W NMUTATENbHOCTD.

[Mpy 3TOM BaXHO OLEHMBATL BRUSHIWE NPOBUOTUKOB HE TOMBKO Ha KOSTOHW3ALMOHHYH CMOCOBHOCTb
BXOASILLMX B X COCTaB MUKPOOPraH13mMOB, HO U Ha (hU3MONOrnieckoe COCTOsIHUE WU NPOAYKTUBHOCTb MONOZ-
HAKa NTULbI.

M03TOMY M3yyeHWe HOBbIX, OKA3bIBAKOLMX KOMMNEKCHOE BO3AEMCTBME HA OPraHn3M MONOAHSKa
NTULbI KOPMOBBIX 6MONOrMYECcKN akTUBHbIX J0OABOK M NpenapaToBs, anpobaums 3hheKTUBHBIX CXEM UX NpU-
MEHEHUS SABNSETCS aKTyarbHbIM W UMEET HAay4YHOEe U NPaKTUYECKOe 3HaYeHne 4Ns NTULEBOACTBA.

B cBSA3K C 9TUM, HAY4HbIN W NMPAKTUYECKII MHTEPEC BbI3bIBAET NPOBEAEHNE UCCIIEA0BaHMS MO BK-
SHUIO CeneHcoaepxallero npenaparta v KOpMOBOM NPOBUOTUYECKON A06ABKM HA MSCHYIO NPOAYKTUBHOCTbL
LbINnsAT-6ponnepos.

Lenb uccnedoearuill — yny4wnts BUONOMMYECKYO LIEHHOCTbL pauyoHa LbINnsT-6poinepoB 1 nx
MSICHble Ka4yeCTBa 3a CYET UCMONb30BaHNS ceneHcoaepxatlero npenapara JAPC-25k B coueTaHnm ¢ pas-
HbIMK JO3aMW KOPMOBOI NpobuoTnyeckon fobasku «bauenn-My.

3adayu uccnedogaHull — U3y4nTb MSCHYIO NPOAYKTMBHOCTL BPONNEPOB 1 ONPeaenuTL KaYecTBO

86



MsicCa NpU BKMOYEHWW B pauuoHbl npenapata JA®C-25k B coveTaHun ¢ npobuoTuyeckoit aobaskoi
«bauenn-M».

Mamepuan u memo0sI uccnedoeanuil. ViccnegoBaHne npoBeaeHo B ycnosusix «Ituuedabpukm
KpacHopoHckas» MnoenuHckoro panoHa Bonrorpagckoi obnactv Ha usinnstax-6ponnepax kpocca «Pocc-
308» ¢ cyToyHoro fo 40-aHeBHOro Bo3pacTa.

B cyTouHoM Bo3pacTe 6binu chopmmpoBaHbl rpynnbl (1 KOHTPONLHAA U 3 OMbITHBIX) N0 METOAY aHa-
noros (Kpocc, BO3pacT, xu1Bas Macca v passutue), no 50 ronos B kaxgon. Cxema onbiTa npefcTaBneHa B
Tabnuue 1.

Tabnumua 1
Cxema onbiTa
KonnuecTso upinnsT- | MpogomkuTensHoCTb

Mpynna . . OcobeHHOCTH KopMNeHUs LbinnaT-6poiinepos
Bpoinepos, ronos | BblpaLyBaHKs, AHEN
KoHTponbHas 50 40 [MonHopaumoHHbIn komBukopM (MK)
MK + JAPC-25k + npoburoTnyeckas gobaska «bauenn-M»
| onbITHas 50 40 -
13 pacyérta cooTBeTcTBEHHO 0,9 Mr 1 1,5 1 Ha 1 kr KombuKopMa
MK + JAPC-25k + npobroTnyeckas gobaska «bauenn-M»
Il onbITHas 50 40 -
13 pacyéta cootBeTcTBEHHO 0,9 Mr 1 2,0 1 Ha 1 kT KOMBUKOpMa
MK + JA®C-25k + npobuoTnyeckas gobaska «bavuenn-M»
Il onbITHas 50 40 "
13 pacyéra cooteTcTBeHHO 0,9 Mr 1 2,5 r Ha 1 kr kombukopma

[Mo4oNbITHBIM LbINASTAM CKapMANBanu NONHOPaLMOHHbIe KOMBUKOPMA, OLMHAKOBbLIE NO UHrpeau-
eHTaMm, SHepriu, BUONOrMYEeck akTMBHBIM M NUTATENbHBLIM BeLecTBaM. Pasnunyne 3akmnioyanock B TOM, YT0
B paLMOHbI Bpoinepam OnbITHBIX rpynn BBOAWUMM ceneHopraHudeckuin npenapat JAGC-25k B coueTaHnm ¢
pasHbIMK f03aMK KOPMOBOW NpobroTuyeckoin fobaskn «bavuenn-My, cornacHo cxeme onbiTa.

[MapameTpbl MAKPOKIMMATA, PEXUM OCBELLEHNS, NNOTHOCTb NOCAAKW, (DPOHT KOPMIEHNS U NOEHMS
BO BCeX rpynnax 6binv oguHakoBbiMu. Libinnsita BCex rpynn coAepKanmchb HanosbHO Mo CEKLMAM.

B koHUe BbipawymBaHus (B Bopacte 40 gHeit) NpoOBENW KOHTPOMbHbIA YOON LbINnsT-6poitnepos
aHaTOMUYECKY0 pasfernky Tywek. [ns KOHTPOMbHOro Y605 13 Kaxaon cpaBHUBaeMoin rpynmbl 6binm oTo-
BpaHbl No 6 rono. (3 neTyLwka 1 3 Kypouku). [ing onpeaeneHns MAcHbIX KavecTB TyLUEK MPOBENM X aHaTo-
MUYECKYH pasfesky B COOTBETCTBUM C MeToankon BHUTUIT.

[MonyyeHHble B OnbITe UnhpoBble AaHHble 06paboTaHbl METOLOM BapyaLMOHHOM CTaTUCTUKM.

Pe3ynbmamsi uccnedosaHrull. BaxHbIM nokasatenem npy BbipaLLuBaHum LsInnsT-6poiinepos sie-
NAETCS MSACHAs NPOAYKTUBHOCTb. MsiCHast NPOAYKTUBHOCTb MOSOAHSIKA MTULbI 3aBUCUT OT MHOTUX (PaKTo-
pOB, B TOM YMCIIe OT YPOBHS KOPMIIEHWS 1 KAYECTBA KOPMOB B MX pPaL1OHe.

Vicnonb3oBaHue B pauuoHax 6ponnepoB OnbITHBLIX rpynn ceneHcogepxatlero npenapara JAPC-
25K B COMETaHWM C pasHbIMK J03aMK KOPMOBOW npobuoTndeckoin fobasku «bauenn-M» nonoxutensHo no-
BMUANO HA MSICHYKO NPOAYKTMBHOCTb NTULbI (Tabn. 2).

Tabnuua 2
MsicHble Ka4yecTBa NOAOMNbITHBIX LbINAAT-6poinepos (n=6)
pynna
lNokasatens
KOHTpOSIbHas | onbITHas Il onbiTHas Il onbiTHas

Mpeny6oiiHas xwBas macca, 1 2434,83+23,38 2541,17+30,61 2564,83+25,35 2552,83+24,92
Macca noTpoLIEHON TYLLKK, T 1762,33+£19,32 1841,50+24,13 1879,33+21,51 1861,50+20,99
Y60iHbIN BbIX0A, % 72,38 72,47 73,27 72,92
Macca mblww, T
BCEro 1148,50+12,99 1201,33+17,92 1228,67+14,13 1215,17+16,70
B T.4. FPyOHbIX 496,17+7,19 519,00+6,33 530,67+7,89 525,17+5,81

BeapeHHbIX 213,00+2,67 226,17+3,42 229,33+3,29 227,00+3,65
Macca cbeobHbIX YacTel TyLWKM, 1384,83+16,55 1452,50+22,52 1487,00+18,73 1472,00+£18,70
Bbixog oT maccel NoTpoLWEHo Tywwku, %:
MbILLL, BCErO 65,17 65,24 65,38 65,28
rPyLHbIX 28,15 28,18 28,24 28,21
CbefobHbIX YacTel TyLLKN 78,58 78,88 79,12 79,08
Macca Hecbe0BHbIX YacTem TyLKK, T 377,50+5,84 389,00+2,28 392,33+2,87 389,50+2,42




MpenyboitHas xuBas Macca LsInnsaT-6ponnepos onbITHbIX rpynn |, [ 1 11, no cpaBHEHWMIO ¢ KOHTPO-
nem, 6bina Gonble, cootBetcTBeHHO, Ha 106,34 (4,37%; P<0,05); 130,0 (5,34%; P<0,01) n 118,0 r
(4,85%; P<0,01).

AHanornyHast TeHAEHLMS BbISIBNIEHA M OTHOCUTESNIbHO MaCChl NOTPOLIEHOM TYLUKM: MOSNOAHSIK OMbIT-
HbIX rpynn |, 1l v 1l npeBoCX0AMn LbINAST KOHTPONBHOM rpynnbl M0 JaHHOMY NOKa3aTesto, COOTBETCTBEHHO,
Ha 79,17 (4,49%; P<0,05); 117,0 (6,64%; P<0,01) n 99,17 r (5,63%; P<0,01).

OpgHako B onbITHOW rpynne Il Macca NOTPOWEHON TyLwku Hbina 6onblue, Yem Yy LbINAST OfbITHbIX
rpynn | u lll, cootBeTcTBEHHO Ha 37,83 (2,05) 1 17,83 1 (0,96%).

BaxHbIM nokasaTenem BblpallmBaHus 6ponnepoB SBNSETCS BbIXO4 NOTPOLUEHON TYLLKK. B €BA3M C
TEM, YTO Macca NOTPOLLEHBIX TYLLEK B OMbITHBIX FPYNNaXx BbilE, YEM B KOHTPOMbHOM, TO YOONHBIN BbIXO4 BO
BCeX onbITHbIX rpynnax Ha 0,09-0,89% npeBblwan nokasatesb KOHTPOIbHOM.

Mpn aToM Haubonee BbICOKWA Y6OWHbIN BbIxod — 73,27% YCTaHOBNEH Y BpoNnepoB OMbITHOM
rpynnbl 11, a B 1 v |l npeBocxoaun nokasatesnb KOHTPObHOMW rpynmbl Ha 0,09-0,54%.

[laHHble aHaTOMUYeCKoi pasdernku TyLwek CBMAeTENbCTBOBANM O TOM, YTO Boree BbICOKME nokasa-
TEMNN MbILLEYHON TKaHM 1 CbeJ0BHbIX YacTeil BbISBNEHbI Y LbIMAST OMbITHBIX Py

Tak, Macca MblLLEYHOI TkaHu BpoinepoB onbITHbIX rpynn |, I v 1l 6bina Gonblue, NO cpaBHEHWHO C
KOHTPONBHOW TPYyNnoin, COOTBETCTBEHHO, Ha 52,83 (4,60%; P<0,05), 80,17 (6,98%; P<0,01) n 66,67 r
(5,80%; P<0,05). OTMeTIM, YTO BbIXOA MbILLL, SBSETCA BaXHLIM MOKasaTeneM OLEHKM MSACHOCTW TyLUeK
UbINNAT-6poinepoB. YCTaHOBMEHO, YTO BbIXOL BCEX MbILWL, B TYLWKaX CaMblM BbICOKUM Obifi B OMbITHOM
rpynne Il — 65,38%, v Ha 0,21% npeBocxoann KOHTPOnbHY, a Takke Ha 0,10-0,14% ocTanbHble OnbITHbIE
rpynnbl.

PaHee coobuanocsk [11], uto Hanbonee BaxHbIMM 4N NOTPEOUTENS N0 BUONOrMYECKON 1 NULLEBON
LEHHOCTW SBNSIOTCS PYAHbIE MbILLbI: YeM WX Borblue COAEPXUTCS B TYLLUKE, TeM peHTabenbHee npous-
BOACTBO Msica.

IMpu BBOAE BpOMNEepam OMbITHLIX FPYMN B paLMoHbl ceneHcoaepxalyero npenapata JA®C-25k B
COYETaHUM C pasHbIMK JO3aMW KOPMOBOW NpobuoTuyeckon fobasku «bavuenn-M» mMacca rpyaHbIX MblLL B
Tylkax Bponnepos onbITHON rpynnbl | yBennumnack Ha 22,83 r (4,60%; P<0,05), onbitHoi Il — Ha 34,50 r
(6,95%; P<0,01) n onbitHOM Il — Ha 29,0 1 (5,84%; P<0,05), no cpaBHEHWIO C KOHTPOSIEM. B OMbITHBIX rpynnax
HambonbLUas Macca rpyaHbIX MbiLlL B TyLIKE YCTAHOBMEHA Y LbINAST ONbITHOW rpynnbl |, KoTopble npeBoc-
XOAWNW Mo JaHHOMY NoKa3aTerto MOMOAHSK NTULbI ONbITHBIX rpynn | n I, cooTBeTCTBEHHO, Ha 11,67 (2,25%)
15,501 (1,05%).

[Mpu 3TOM BbIXOZ PYAHbIX MbILLL, OT MacChl MOTPOLLEHON TYLIKM B ONbITHBIX rpynnax |, [ v Il Bein
BblILLUE, MO CPABHEHMIO C NOKa3aTENeM MONOAHsKa KOHTponbHoW rpynnbl, Ha 0,03, 0,09 n 0,06%, cooTBeT-
CTBEHHO.

B pesynbTate nccnenoBaHuin Takke BbISBIIEHO, YTO LpinnsaTa onbITHbIX rpynn I, |1 v 1l npesocxo-
OVNM MOMOAHSIK KOHTPOMbHOWM Tpynnbl MO Macce 6edpeHHbIX MbilL, COOTBETCTBEHHO, Ha 13,17
(6,18%; P<0,05), 16,33 (7,67%; P<0,01) n 14,0 r (6,57%; P<0,05).

Takke ycTaHOBMEHO, YTO 6pomnepbl onbITHbIX rpynn |, Il v 1l npeBocxoannmM KOHTPOMbLHYH rpynny
no Macce CbeAobHbIX YacTen TYLIKKU, COOTBETCTBEHHO, Ha 67,67 (4,89%; P<0,05), 102,17 (7,38%; P<0,01)
n 87,17 r (6,29%; P<0,01). OgHako Tywwku Bponnepos onbITHOM rpynnbl | No Macce cbenobHbIX YacTeln
NPEBOCXOANMN TYLLKKM OnbITHLIX rpynn | u 1Il, cootBeTCTBEHHO, Ha 34,50 (2,38%) 1 15,0 1 (1,02%).

Bbixog cbefobHbIX YacTen B TyLUKAX KOHTPOMBHOW rpynnbl coctasun 78,58%, B | - 78,88%, B Il —
79,08%, cambiit BbICOKM — B onbiTHOM rpynne |l — 79,12%. Bbixog cbegobHbIX YacTem B TyLUKAX OMbITHbIX
rpynn 6b11 Ha 0,30-0,54% BblLLe, YeM B KOHTpONe.

OBbeKTMBHLIM METOLOM OLIEHKM MsiCa SIBMSIETCS aHanM3 ero XMMMYeCKoro coctasa [12].

CopepxaHne Cyxoro BewlecTBa B rpyaHbix Mbiliuax 6ponnepos onbiTHbIX rpynn |, I u Il 6bino
Bbllle, YeM B KOHTpone, cootsetctBeHHo, Ha 0,07, 0,20 (P<0,05) u 0,15% (P<0,05), Gernka -
Ha 0,23 (P<0,05), 0,50 (P<0,01) n 0,39% (P<0,05). CyLecTBEHHbIX pa3nu4mnii N0 COAEPXaHUI Xu1pa 1 30Mbl
B PYAHbIX MbILLLAX LbINAST CPaBHUBAEMbIX rPynmn He 0BHapYXeHo.

[aHHble N0 MACHOW NPOAYKTUBHOCTH COMNACYTCSA C MHTEHCUBHOCTBIO POCTa NOAOMNbITHLIX Bpoine-
poB. CpeaHeCyTOYHbI NPUPOCT XKUBOM Macchl MONoaHsKa onbITHbIX rpynn |, Il v 1l 6bin 6onbLue, no cpas-
HEHWIO C KOHTPOMEM, COOTBETCTBEHHO, Ha 4,23, 5,73 1 4,67%. Takke y LUbINnAT ONbITHLIX rPYnn Obinn BoiLLe
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nepeBapuMOCTb U UCMOMNb30BaHNE NUTATENbHBIX BELLECTB paLyoHa.

3aknroveHue. BeefeHve LpinnsTam-6ponnepam onbITHBIX FPYNn B paLMOHbl CEeNneHcoaepXaLlero
npenapata JA®C-25k B coveTaHWn € pasHbIMM J03aMK KOPMOBOI NpobuoTtnyeckon gobasku «bavenn-My
cnoco6CTBYET MOBLILLEHUI0 MACChl W BbIXOAA MOTPOLLEHON TYLLUKM, MbILL, CbeAOOHbIX YacTei TyLIKM, a
TaKke Macchl W BbIXOAA rPYAHbIX MbILLL, MO CPABHEHUIO C KOHTPONEM. [TpK 3TOM yNy4LIatoTCS Ka4eCTBEHHbIE
nokasaTenu rpyaHbIX MblLuL,.

Jyywme nokasaTenu MACHOM NPOAYKTUBHOCTM YCTAHOBNEHbI Y LbINAAT-6poiinepoB, KOTOPLIM B pa-
UMOH BKMtoYanu ceneHopraHudeckuin npenapat [JA®C-25k coBMecTHO ¢ npobuoTnyeckoit [o6aBKoi
«bauenn-M» B konuyectse, cootBeTCTBEHHO, 0,9 Mr 11 2,0 1 Ha 1 KT kKOMBUKOpMa.
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OCOBEHHOCTU POCTA U PA3BUTUA CBUHEW KPYMHOW BENOW NOPO.BI
NMPU PA3NTMYHbIX YPOBHAX KOPMIEHUSA
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Lenb uccnedosaHull — nosbiueHue NPoOyKMUBHbIX Ka4ecme YucmonopodH020 Mos00HsIKa cauHel 8 nepuod
UX UHMEHCUBHO20 pocma U pa3gumusi 8 Cesi3u C yposHeM KopmieHusi. CnocobHOCMb opeaHu3Ma K KoMneHcayuu
8PEeMeHHbIX 3a0epxek 8 pocme U pa3gumuu — nPUPOOHOE C8OUICMBO 8CEX XUBbIX Cyecms. Hay4HO-X0350CMeeHHb Il
onbim nposodurncsa 8 2019-2021 2a. Ha ceuHbAX KpynHoU 6enoli nopodbl 8 yCrosusiX NIEMEHHO20 Xxo3slicmea
AO «CesepHbiti kto4» Camapckol obracmu. [pu npogedeHuu Hay4HbIX uccredosaHull 8 ycrosusix NEMEHHbIX CeU-
Hogod4ecKux npednpusimull ¢ Uenbio U3y4eHuUsi pocma U passumusi 4UcmonopodHo20 MoniodHska ceuHel npu Hedo-
CMamoYHOM, HOPMUPOBAHHOM U NOBLILUEHHOM YPOBHSIX KOPMITEHUSI 8 Nepuod UX UHMEHCU8HO20 pocma bbi1o ycma-
HOBITIEHO, YMO YPOBEHb NOBbILEHHO20 Ha 30% U HOPMUPOBAHHO20 KOPMIIEHUS MOT0OHSsIKa cauHel He obecnequgaem
NOJTHO20 80CCMAaHOBIEHUSI Nomepb Macchkl Yacmel mena nocnie Hedokopma Ha 30% 6 meyeHue 2-x Mecayes. Ycma-
HOBITEHO, YMOo HEAOKOPM 8 MOI0A0M 803pacme CyUWeCcmeeHHo enusiem Ha (hopMupOsaHUEe MeOCTIOXEeHUS XUgom-
HO020, 0 KOMOPOM MOXHO CyOUMb NO USMEHEHUI0 OCHOBHbIX NpoMepos mena. [1pu HOPMUPOBAHHOM U NOBbILUEHHBIX
YPOBHSIX KOPMIIEHUS (nocrie HeAoKopMa XUBOMHbIX) OP2aHU3M 8 cusly HacinedCmeeHHOl 0cobeHHOCMU cmapaemcs
bbicmpee 80CNOHUML YNyWeHHbIe NOMepU, 8bi3gaHHbIe HeAOKOPMOM, 0COBEHHO 8 nepebie dga Mecsua bazono-
JTY4HO20 KOPMIIEHUS. YPOBHU No8bIWeHH020 Ha 30% U HOPMUPOBaHHO20 KOPMITEHUSI MOSTOOHsIKa ceuHeli He obecne-
yugarom noIH020 BOCCMaHOBIEHUS NOMepPb Macchl yacmeli mena nocne Hedokopma Ha 30% 6 medeHue 2-x Mecs-
uyes. Yem cunbHee Oelicmsue HexenamenbHo20 ghakmopa, mem mpyodHee npubnuwxarmcs nokasamesnu K Hopmarb-
HOU (hu3U002U4eCKOU 8E1UYUHE HE MOJTLKO NPU HOPMUPOBAHHOM KOPMIIEHUU, HO U NPU NOBbILUEHHOM YPOBHE KOpM-
JieHus nocne Hedokopma.
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The aim of the research is to increase the productive qualities of purebred young pigs during their intensive growth and
development due to the level of feeding. The ability of an organism to compensate for temporary delays in growth and
development is a natural property of all living beings. Scientific and economic experience was carried out in 2019-2021
on pigs of large white breed in the conditions of breeding farm of joint-stock company «Severnyj klyuch» of the Samara
region. When carrying out the scientific research in the conditions of pig breeding farm in order to study the growth and
development of purebred young pigs with insufficient, normalized and increased levels of feeding during their intensive
growth, it was found that the level of increased by 30% and normalized feeding of young pigs does not provide full
recovery of weight loss of body parts after underfeeding by 30% within 2 months. It has been established that under-
feeding at a young age significantly affects the formation of the physique of the animal, which can be judged by the
change in the basic measurements of the body. With normalized and elevated levels of feeding (after underfeeding of
animals), the body, due to a hereditary peculiarity, tries to make up for the lost losses caused by underfeeding faster,
especially in the first two months of successful feeding. The levels of increased by 30% and normalized feeding of
young pigs do not provide full recovery of weight loss of body parts after underfeeding by 30% for 2 months. The
stronger the effect of the undesirable factor, the more difficult it is for indicators to approach the normal physiological
value, not only with normalized feeding, but also with an increased level of feeding after underfeeding.

Key words: pigs, feeding, live weight, gain, measurements.

For citation: Ukhtverov, A. M., Baymishev, M. H., Zaitseva, E. S. & Malakhova, O. A. (2023). Features of growth and
development of pigs of large white breed at different levels of feeding. lzvestia Samarskoi gosudarstvennoi
selskokhoziaistvennoi akademii (Bulletin Samara State Agricultural Academy), 1, 91-97 (in Russ.). doi:
10.55170/19973225_2023_8_1_91

B nocnegHwe rogpl B CBA3W CO CIIOXUBLUENCS HENPOCTON CUTYaLMe B CENMbCKOM X035MCTBE 0YEHb
4acTO HOPMATUBHBIE PEXUMbI KOPMITEHUS XXMBOTHbIX HE BbIAEPXMUBAIOTCS. B 3TUX YCNOBUSX HAcneCTBeH-
Hble 0COBEHHOCTM CBUHEN, [1a U XXMBOTHbIX APYruX BUGOB, NOMHOCTLIO HE MPOSBMSIOTCS B UX PeHOTUNE, YTO
YCNOXHSIET NPOoBEAEHNE 0OLEKTUBHOM OLIEHKM XUBOTHBIX 1, CNegoBaTesNbHO, NpaBusibHbIM 0TOOP M nogbop
Np1 NPOBEAEHMM CENEKLMOHHBIX NpuemoB [1, 2]. B nocneaHue roasl B CBUHOBOACTBE He 13y4anmcb 0COBeH-
HOCTM OHTOreHe3a BHOBb CO3[aHHbIX FEHOTUMOB XUBOTHbIX. OCOBEHHO OCTPO CTOUT BOMPOC O KOMMEHCATop-
HbIX 0COBEHHOCTSAX FEHOTUMOB B YITyYLUEHHbIX YCIIOBUSX COAEPXaHWS NOcne Heya0BNeTBOPUTESbHOTO KOPM-
nenms [3-5]. Pexum KopmneHus SBRsSieTcs OAHUM 13 Hanbonee AeNCTBEHHBIX (DAKTOPOB, BIMAOLLMX Ha pas-
BUTWE XMBOTHbIX. [pn paccMOTpeHUn BONpoCca O BAUSHAW NUTAHWUS Ha pa3BUTUE CBUHEN credyeT pasnu-
YaTb: 0OLLMI YPOBEHb NUTAHUS, €70 NOMHOLEHHOCTb, CTPYKTYPY PaLyoHOB, pacnpeaeneHmne nuTaTenbHoro
MaTepuana no oTAenbHbIM Nepuogam pocta opraHu3ma, PUTMUYHOCTb, @ TaKkKe PasHOKaYeCTBEHHOCTb M-
TaHUs XMBOTHBIX pasnyHoro nona [6, 7].

CnocoBHOCTbL OpraHu3ma K KOMMeHcaL BpeMeHHbIX 3a4epXek B POCTe W pa3BUTAN — NPUPOSHOE
CBOWMCTBO BCEX XMBbIX CylecTB. CTeneHb JOCTUraeMon KOMNEeHcauu HeaopasBuTUS 3aBUCUT OT MHOTUX
(haKTOPOB, CPEAM KOTOPbIX FMaBHbIMW CReayeT CYMTaTh Takue, Kak Bu4 U NOPOAA XMBOTHBIX, UX BO3PACT,
cuna 1 NpOAOIHKMTENBHOCTb AEMCTBUS HEXENATENbHOrO (PakTopa, a Takke nocrneayLwme ycnosus cylle-
CTBOBaHUS, NO3BONSIOLLME B CYLLECTBEHHOW MEPE KOMMNEHCUPOBATb YNYyLLEHHbIE MPU3HAKN Ha NPeabaYLLMX
aTanax oHToreHesa [8-10].

Lenb uccnedogaHull — NOBbILLIEHNE NPOAYKTUBHbBIX KAYECTB YNCTONOPOAHOTO MOMOLHSAKA CBUHE
B MEPUOZ UX MHTEHCUBHOIO POCTa U Pa3BUTUS B CBS3M C YPOBHEM KOPMIEHMS.

3adayu uccnedogaHull — N3y4nTb U3MEHEHWE XWBOW MACChl NOPOCAT MPU PA3NNYHBIX YPOBHSAX
KOPMIIEHUSI; ONPEAENUTb BAUSIHUE Pa3NNYHbIX YPOBHEN KOPMIIEHUS HA NIMHENHbIE 1 06 BEMHbIE MPOMEPSI
NOACBUHKOB.

Mamepuan u memoObl uccrnedogaHull. Hay4HO-XO3AWCTBEHHBIN  OMbIT  MPOBOAMIICS
B 2019-2021 rr. Ha CBUHbAX KpynHOW 6enon nopoapl B ycnosusx nnemeHHoro xosanctea AO «CeBepHbIn
kntou» Camapckor obnacTu no cnegytoLei cxeme (tabn. 1).

B ypaBHWUTENBHOM Neproge NpoBepsinack aHanorMyHOCTb rPYnn Mo XWBOM Macce, BO3pacTy, COCTO-
SHWH0 300POBbS. TakKe NPOBOAMNACh AErMNbMUHTU3ALMS BCETO MOrofioBbs CBUHEN. B KOHTPONbHOM rpynne
BCE XMBOTHbIE BO BCE NEPUOAbI KOPMUNUCH NO HOPMaM, 06eCneynBatoLLMM NOSyYeHne Cneayowmx cpea-
HECYTOYHbIX MPUPOCTOB: B ypaBHUTENbHOM — 300 r, B NEPBOM OMbITHOM C NPOAOMKUTENBHOCTLI0 60 AHEN —
550 r 1 BO BTOPOM ONbITHOM Nepuoge ¢ npogomkutenbHocTbo 90 aHen — 600-650 r.
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Tabnuua 1
Cxema onbiTa

B Havarne onbiTa XapakTepucTuka KOpMIeH1st M NPOAOIMKUTENBHOCTb OMbITa
lpynna n | BO3pacT, | XwuBas |YpaBHUTENbHbIA NEpuoA, |-onbITHBLIN Nepuoga, [l-onbITHLIN Nepunoa,
OHeit | macca, Kr 15 oHe 60 oHen 90 nHen
| (koHTponbHas) | 20 60 16-18 KOPMIIEHME N0 HOpMe KOPMIIEHWE MO HOpME KOPMIIEHME NO HOpPME
HOpMa KOpMITEHMS
Il (onbITHas) 15 60 16-18 KOpMIIEHWE MO HOpMeE P P N KOPMIIEHWE N0 HOpMeE
cHkeHa Ha 30 %
HOpMa KOpMITEHMS HOpMa KOpMIeHus!
Ill (onbiTHas ) | 15 | 60 16-18 | KopMreHue o Hopme pMa KopMrIeHH pMa KOpMeHN
cHuxeHa Ha 30 % nosbllleHa Ha 30 %

B ypaBHUTENBHOM Nepuoae BCE TPU OMbITHBIE rPYMMbl NOPOCAT HE OTNNYANNCh N0 XapaKTepy KOpM-
neHus. B nocnegytowymii nepuog ux BblpallmBaHus B TedeHue 60 JHern HopMa KOpMIeHUs B ONbITHBIX rpyn-
nax 6bina cHuxeHa Ha 30 %. B ganbHenwem nopocsTa 2-1 OMnbITHOW rpynnbl B TEYeHWe 3-X MecsLeB nosy-
Yanu kopma no Hopme, a B 3-1 OMbITHOW rpynne Hopma bbina nosbiweHa Ha 30%.

Pe3ynbmamsbi uccnedosanull. [laHHble 06 U3MEHEHWMN XMBOW MacChbl NOPOCHT, KOTOPbIE BbipaLLy-
Banucb B TeYeHne 60 aHel Ha NOHWKEHHOM YPOBHE KOPMMEHMS, NpeacTaBneHbl B Tabnuue 2. Ecnm B KOH-
TPOMbHOM Ipynne, rae XUBOTHBIX KOPMUAK MO HOPME, CPeAHECYTOYHbIE NPUPOCTLI ObInn Ha ypoBHe 422 1
(4TO B OCHOBHOM COOTBETCTBOBAIIO MoKasaTensm, npeayCMOTPEHHbIM NPOrpaMMON OnbITa), TO B OMbITHBIX
rpynnax CBMHEN, rae orpaHnmyunu Hopmy kopmrenust Ha 30%, npupocTbl (MO CPaBHEHUIO C NoKasaTenem
NOPOCAT KOHTPOMbBHOW rpynnbl) Bbinu HUxe Ha 160 r unm Ha 62%.

Tabnuua 2

V3MeHeHe XnBOM Macchl CBUHEN B 1 ONbITHOM nepuoge (MPOoJomKUTENbHOCTL 60 aHEN)

YKuBas macca, kr [p1poCT XMBOW Macchbl, Kr
M XapakrepucTuka ABCONOTHBIN CpeaHecyToYHbIi
pynna KopMIEHMS B Havarne B KOHLEe pefHecy
nepvoga nepvoga NPUPOCT, Kr npupocT, r

1 o Hopme 21,0 46,3+1,4 25,3 422412

2 Hwke Hopmbl Ha 30 % 21,2 36,9+1,6 15,7 262+15

3 Hwxke Hopmbl Ha 30 % 22,1 37,7415 15,6 260+15

Mocne HegokopmMa Ha 30%, KOTOpbIA NPOJOIKanca ABa Mecsua, XWBOTHbIE U3 OMbITHBIX FPyMn
OblM NocTaBMEHbI HA CRNEaYoWUi pexuM KopmneHus: B TedeHne 90 aHel nopocsTa BTOPOi rpynnbl KOp-
MUnack no Hopme, a TpeTbel — Ha 30% BblLLE HOPMbI.

MonyyeHHble B ONbITE AaHHbIE NPeACTaBMNEHbI B Tabnuue 3, OHW CBUAETENbCTBYHOT O HEOAHO3HAY-
HbIX pesynbTaTax, NOSyYEHHbIX MPY PasfINYHbIX YPOBHAX KOPMIIEHUS CBUHEN. [TOLCBUHKMA U3 KOHTPOSTBHOM
rpynnbl, NOMy4aBLUKE KOPMA MO HOPME B TEYEHWE TPEX MECALEB, NOKa3ani CPeaHECYTOYHbIE NPUPOCTLI Ha
ypoBHe 505 r, kak 1 npeanonaranocs METOAMKON OnbITa.

Tabnuua 3
VI3MEHeHMe XMBOM MacChl CBMHEN BO 2 ONbITHOM Nepuoae (NpogomkutensHocTb 90 aHen)
YKuBas macca, Kr [p1poCT XKNBOW MACChl, Kr
XapakTepucTuka - -
Mpynna B Hayarne B KOHLe ABCONIOTHBIA CpeLHeCcyTOuHbI
KopMneHna
nepuoga nepuoga NPUPOCT, Kr npupocT, r
1 I1o Hopme 46,3 91,8+1,4 455 505+14
2 INo Hopme 36,9 81,6+1,6 447 497+15
3 BblLwe HopMmbI 37,7 85,6+1,5 479 532+15

Mpu Hepokopme noacBuHKOB Ha 30% W B AanbHEMLEM, KOrAa OHW MonyYanu kopma no Hopme
(2 rpynna), npupocTbl 61K Ha YPOBHE KOHTPOMbHbIX XXMBOTHbIX. [1pn NOBbILEHHOM e Ha 30% KopMneHun
X0TS M HabNAanoCch yBeNMYeHne NpupocTa Ha 27 T Mo CPaBHEHMIO C NOKa3aTeleM KOHTPOSTbHON rpynnbl,
9Ta pa3HuLa okasanacb HeOCTOBEPHON.

MoBbILLEHHBIA YPOBEHb KOPMIEHMS Nocne Hepokopma, 6e3ycrnoBHo, cnocobCcTBOBan yCUNEHHOMY
POCTY CBUHEN C LeNbio KOMNEHCALMW NOTEPb, BbI3BaHHbLIX HEAOKOPMOM, OHAKO MOSHOW KOMMEHCaLMn 3a-
LEPKKM pocTa (XK1BOW Macchl) He HabnoagaeTcs. Kusas Macca CBIHEN KOHTPOIbHOMN rPYnMbl K 3aBEPLUEHNIO
onbita gocturna 91,8 kr, a B rpynne ¢ 30% MOBbILIEHHOR HOPMOW KOpMAeHus B TedeHne 90 gHeit xuBas
Macca NoACBMHKOB cocTaBmna 85,6 Kr, 4TO MEHbLUE, YeM B KOHTPOMbHOM rpynne, Ha 7,2%.
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[1ns Bonee NonHOM XapakTepUCTUKN BOCCTAHOBUTENbHBIX NPOLIECCOB B OpraHn3mMe CBUHEN NOCne
WX CKYZHOrO KopMrieHus B Tabnuue 4 npuBogsaTCs JaHHbIE 00 M3MEHEHMSX )KMBOWN MaCChl CBUHEN 1 CKOPOCTM
€€ HapacTaHWs No MecsLaM BblpaLlMBaH1s CBUHEN Ha paLOHaX ¢ HOPMUPOBAHHbLIM U NOBbILLEHHbIM YPOB-
HeM kopmMneHus. CneflyeT 3aMeTUTb, YTO HANPSHXKEHHOCTb HapacTaHUs XWBOW MacChbl NOACBMHKOB B OMbIT-
HbIX rpynnax bbina 6onee BbICOKOW MO CPABHEHNIO C KOHTPOMbHON. OCOBEHHO 3TO 3aMETHO B NEPBbIN MECSL,
KOPMIIEHUS XXMBOTHBIX MO HOPMaM U BbiLLe HOpMbl Ha 30%. ECnv y XUBOTHbIX KOHTPOMBHOM rpynnbl Macca
Tena yBenuyunack Ha 28,3%, 10 y KuBOTHbIX 2 1 3 rpynn — Ha 36,6 1 39,5%, 4to BonbLue, YeM B KOHTPOSb-
Hon, Ha 8,3-11,2%.

Tabnuua 4
Temnbl N3MEHEHNS XBOW MacCbl CBUHEN W CKOPOCTb €€ HapacTaHuA
no MecsLam oTkopma, % nocne Heokopma
pynna
lMokasatenb 1 | ? | 3

Kone 1-ro mecsiua otkopma

[MprpOCT KMBOM MACChl NO OTHOLLEHMIO K 3HAYEHMIO NOKa3aTens B Ha4anbHbIi Nepuos 28,3 36,6 39,5
[MpUPOCT KMBOW MACCHI MO OTHOLLEHMIO K 3HAYEHWUIO NOKa3aTens B KOHTPOMNLHOM rpynne 100 82,5 86,1
KoHeL 2-ro mecsua oTkopma

[1p1pOCT XMBOW MACChl MO OTHOLIEHMIO K 3HAYEHMI0 NoKasaTens B KoHue 1-ro mecsua 26,4 30,5 32,5
[MPUPOCT XMBOW MACChl MO OTHOLUEHMIO K 3HAYEHMIO NOKa3aTens B KOHTPOMNBHOW rpynne 100 87,6 92,8
KoHnel 3-ro mecsua otkopma

[MPUPOCT XMBOW MACcChl N0 OTHOLUEHMIO K 3HAYEHMIO NoKasaTens B KOHLe 2-ro Mecsua 22,2 24,0 22,0
[MPUPOCT XMBOW MACChl MO OTHOLUEHMIO K 3HAYEHMIO NOKa3aTens B KOHTPOMLHOW rpynne 100 88,9 93,2

B TeyeHue BTOPOro Mecsua onbiTa Npu KOPMIIEHUM MOPOCAT N0 HOpPME U Bblwe HOpMbl Ha 30%
HaNPSHXKEHHOCTb YBENNYEHUS KUBOWN MAcChl HECKOMBKO NaJaeT Y XMBOTHbIX BCEX NOAOMBITHBIX rpynn. Ecnu
B KOHTPOMBHOW rpynne oHa coctaBuna 26,4% wunu mMeHblue, Yem B nepeoi mecal, Ha 1,9%, To BO BTOpoK
onbITHOM rpynne — 30,5-32,5%, BCE xe oHa bbina Bblille B 06emnx onbITHbIX Noarpynnax Ha 4,1-6,1%.

B TpeTbeM MecsLe 0TKOpMa aHanu3npyeMblid nokasaTenb NPOLOSKAET CHUXATLCS Y CBUHEN BCEX
rpynn u COCTaBnsieT B KOHTPOMbHON rpynne 22,2%, B ocTanbHblX — 22-24 %. PasHuua B HanpsKeHHOCTY
poCTa NOCTENEHHO CTMAXMBAETCSH MEXY XMBOTHBIMU KOHTPOSBHOM W OMbITHBIX FPYNN U COCTaBNSET TOMBKO
0,0-1,8 % B 3aBUCMMOCTU OT NPUHALMEXHOCTY XKMBOTHBIX K TOW UMK UHOW rpynne.

JKMBOTHbIE 13 BCEX IPYNM NOCIE OKOHYaHWS KaXa0ro yYETHOro Nepuoja onbiTa B3BELLMBANMUCh, WY
HWX OblNW B3ATbl HEKOTOPbIE MPOMEPLI Tena, XapakTepusyioLine U3MEHEHNS IKCTEPbEPHO-KOHCTUTYLMO-
HasbHbIX 0COBEHHOCTEN B CBSA3M C OHTOrEHETUHECKUMM MPOLLECCaMU B Pa3fINYHbIX YCNOBUSX KOPMIEHMS.

A3meHeHne nuHenHbIX M 06bEMHbIX MPOMEPOB YYNUTLIBANW B ABYX BO3PACTHBIX CTAAMAX poCTa Xu-
BOTHbIX: NepBas — oT 75- 4o 135-4HeBHOro Bo3pacTa, Korfa CBUHbY HaXOAWUIUCh Ha OrpaHUYEHHOM YPOBHE
kopmneHust Ha 30% OT HOpPMbI M BTOpas CTagust — OT KOHLA NepBoro OnbITHOrO nepuoga 40 3aBepLUeHus
onbita (0T 136 A0 226 AHeR), Koraa KUBOTHbIE HAXOAUIMCH HA HOPMUPOBAHHOM KOPMITEHUM U HA KOPMITEHIM
Ha 30% BblLLE HOPMbI.

Bo Bce Cpoku yyeTa aHanuampyemble nokasatesnv yBenuunBaoTcs. B KOHTPOMbHON rpynne, rae xu-
BOTHblE BO BCE CPOKW yyeTa nomnyyanu kopma no HopMe, nosyyeHHble JaHHble B OCHOBHOM COBMAJaloT C
[aHHbIMM, KOTOPbIE XapaKTepHbl A4S XUBOTHBIX KPYMHOM 6efoil nopoab! Nepeoro M BTOPOro BOHNTUPOBOY-
HbIX KNaccoB. ITO CBUAETENLCTBYET O HOPMAsbHOM PAa3BUTUM OpraHU3Ma CBUHEN KOHTPOMBHOM rpynmbl Ha
BCEM NPOTSHKEHMM OMbITa U 3TV AaHHbIE NPUEMMEMbI ANS CPABHEHUS C AaHHBIMM APYIuX rpyn, rae XueoT-
Hble Nosy4anu pasHble no Macce Kopma.

XOTS BO BCeX rpynnax yBenn4nMBatoTCcs MHeRHbIe 1 06beMHbIE NPOMEpBI TeNa, OAHAKO NX M3MeHe-
HWe ObINo HEOAMHAKOBLIM B 3aBMCUMOCTW OT MPWUHAAMEXHOCTM XMUBOTHBIX K ONpeaeneHHsIM rpynnam. B
Tabnuue 5 NpUBOZATCS TEMIMbI U3MEHEHUS MPOMEPOB B NPOLIEHTaX 1 06HapYXeHHbIE Pa3nnyms MOXHO 00b-
SICHUTb HEOAMHAKOBLIMY YCIIOBUSMU KOPMIEHMUS CBUHEN BO BPEMS UX UHTEHCUBHOTO pocTa. B 1-M onbITHOM
nepuoae, Koraa X1BOTHbIE 9KCMEPUMEHTANbHBIX rpynn nonyyanm kopma Ha 30% Hke HOPMbI OT KOHTPOSb-
HOW rpynMbl B TEYEHWe 2-X MeCALEB, KapTUHA U3MEHEHMS NMNHENHbIX 1 0GBEMHbIX MPOMEPOB BbIMMAANT Crie-
aytowmm 06pa3om. ECnv B KOHTPOSBHOW rpynne npu HOPMUPOBAHHOM KOPMAEHUM ArnHa TynosuLa v 06-
XBarT rpyam 3a 2 Mecsua yeenuunsatotcs Ha 45 n 42%, To Npu orpaHUY4EHHOM KOPMAEHWUN UX CBEPCTHUKOB
Ha 30% yBenuyeHne aTux nokasatenen HbiNo MUHUMATBHBIM U cOCTaBKNo ToNbko 11 1 13%. YBenuyexve
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BbICOTbI B XOJIKe, FAy6MHbI W LUMPUHBI TPYAM B KOHTPOMbHON rpynne Gblno MeHee MHTEHCUBHBIM 1 COCTaBMIO
21-22%. B onbITHOM rpynne W3MeHeHne 3TUX NPOMEPOB ObINO CPaBHUMbIM C KOHTPOMBHOW rPynnon, HO
TEMMbI YBENUYEHNS ropa3fo Hiwke. Tak, Npu orpaHnyeHHOM kopmrieHun Ha 30 % 3T1 NpoMepbl YBENUYUNUCH
TONbKO Ha 5-8%. CnedyeT 3amMeTuTb, YTO 3a [aHHbIN Nepuos oHToreHesa Habnogaetcs bonee GbicTpoe
YTOSILLEHME NACTHOW KOCTU: B KOHTPOSbHOW rpynne Ha 57%, a npu Hegokopme — Ha 30-32 %.

Tabnuua 5
Temnbl U3MEHEHUS NIMHENHBIX 1 00 bEMHbIX NPOMEPOB B OMbITHbIX NeEpuoaax, %
1-1 ONbITHBIV Nepuop | 2-11 OMbITHLIN Neprog,
KOHTpOIbHas! KOHTPOmNbHast
roynna 2 1 3 rpynnbl rpynna 2 rpynna 3 rpynna
g g — = = = — = = — =
lMokasaTenb ’§¥E%’§¥§% é%w ?%%’g’é%%gé%w’ég%%é%w
©3EQ|23EQ| £SE (2529|2522 s8E|2328¢Q| £S5k
s®g |8%s | 53 ° % |°" % |%a |° 2 |%a
[nvHa Tynosuwa 145 111 77 124 152 94 155 95
Obxsar rpyam 142 113 79 138 162 92 163 93
BbicoTa B xonke 121 115 95 114 117 97 118 98
[nybuHa rpyam 120 108 90 117 114 88 122 94
LWnpuHa rpyan 122 105 86 118 126 92 126 92
Obxgar nacTu 157 132 84 136 130 80 143 88
BbicoTa koHeuHocTel
(BbICOTa B XOnKe 117 117 100 111 118 107 114 103
MWHYC rnybuHa rpyan)

BbicoTa KOHEYHOCTEN, KoTopas onpeaensnach kak yCroBHas BENUYMHA (pasHula B npomepax Bbl-
COTbI B XOMNKe U rybuHbI rpyam), yBennimnacb OAMHaKOBO BO BCeX rpynnax 1 coctasuna 17%.

XoTs aHanuavpyemMble nokaaTenu ¢ BO3pacToM BO BCEX rPynnax yBENMYNBAKOTCS, NpU OrpaHnyeH-
HOM ypoBHe KopmreHust Ha 30% OHM Obinu HKE W He LOCTUranu YPOBHS KOHTPOSbHBIX JKMBOTHBIX
Ha 5-23%.

Wcxona 13 u3noxeHHOro cnepyet noavyepkHyTb, YTO HEAOKOPM B [AaHHOW BO3PACTHON CUTyaL
BNUSIET Ha BCE MPOMEpbI Tefla XWBOTHOTO, MO KOTOPbLIM MOXHO CYaNUTb 06 €ro aKCTEePbEPHO-KOHCTUTYLMO-
HanbHbIX 0cobeHHOCTSX. MMpeobragatoLlero BIUSHNS HedOKOPMa Ha Nepudepuyeckme unm OCHOBHbIE OT-
[enbl Tena He oTMeyaeTcs. Hanpumep, AnvHa TYnoBULLA, KOTOpas XapakTepuayeT 0CEBON POCT XWUBOTHOTO,
yBenuuunack Ha 11%, a 0bxBat rpyau, KOTOPbI B OCHOBHOM XapakTepuayeT nepudepuyeckiii pocT XMBOT-
Horo, yBenuuusaetcs Ha 13%.

[anee B Tabnuue 5 npuBogATCS LaHHble 06 W3MEHEHUM TEMMNOB IMHEMHOTO M 06 BLEMHOMO pocTa
CBUHEN Npy HOPMUPOBAHHOM U MoBbIWEHHOM (Ha 30%) ypoBHe Kopmnenus nocne Hepgokopma Ha 30%.
B KOHTpOMbHOW rpynne, roe XMBOTHbIE B TeYeHWe 3-X MecsleB nomnyyanu Kopma no Hopme, oTMeyaeTcs
YBEMNUYEHNE BCEX aHanM3npyeMmblx nokasatenemn, O4Hako TeMMbl YBENNYEHNS ropasao Hke, Yem B Npedbl-
ayulem nepuoge. AnuHa Tynosuwa, 06xsat rpyau yBenuumnnuck Ha 24-38%; BbicoTa B Xorike, rnybuHa u
WwupwHa rpyau — Ha 14-18%. Bbicokuii TeMn pocTa COXpaHseTcs y NACTHON KOCTU — 36%. TeM He MeHee,
TEMMbI YBENMYEHUS ATUX NPOMEPOB BbINKN HUXKE, NO CPABHEHWIO C NpeablayLLum nepuogoMm, Ha 3-20%.

TeMnbl pocTa Takux NPOMEPOB Kak BbICOTa B XOMKe, rybuHa 1 WwupuHa rpyam bbinu HesHauuTenb-
HbIMU W NPEBLICAIN NPOMEPbI B APYrMX CpaBHUBAEMbIX rpynnax Ha 3-8%.

YBenuyeHne Hopmbl kopmrenns Ha 30% (3 rpynna) no3somnmumno ynyyilnTb TEMMbI pocTa aHanusu-
pyeMbIX nokasatesnieid, Ho OHW OblfY HE3HAUNTENbHBIMU MO CPABHEHWMIO C HOPMUPOBAHHLIM KOPMMEHUEM
(2 rpynna).

Takum obpasom, HeJOKOPM B MOSIOAOM BO3pacTe CyLECTBEHHO BMIUSIET HA (POPMUPOBaHUE Tero-
CMOXEHWS XXMBOTHOTO, O KOTOPOM MOXHO CyAMUTb MO U3MEHEHMIO OCHOBHBIX MPOMEpPOB Tefna. Yem cunbHee
[eNCTBME HeXenaTenbHOro ghaktopa, TeM OCTpee 3aMeyaeTcs HefopassuTie opraHuama. Mpu pansHen-
LIEM COAEPXKaHUM ITUX XKUBOTHBLIX C HOPMUPOBAHHBIM ¥ MOBbILIEHHBIM YPOBHEM KOPMIeHUs HabrogaeTcs
3ameTHas CnocobHOCTb OpraHn3Ma BOCMOMNHATL NOTepU. YeM CunbHee LeicTBOBan HexenatenbHbli dak-
TOP, TEM CUIbHEEe NPOSBNATCA KOMMNEHCATOPHblE cnocobHOCTM opraHuama. OHaKko yBenuyeHue HOpMb

95



KOPMMNEHMS, MO CPaBHEHWO C HOPMUMPOBaHHBLIM, Ha 30 % He 0Ka3aro CyLeCTBEHHOTO BNUSHUS Ha yryyLle-
HWE KOMMEHCATOPHbIX CNOCOBHOCTEN OpraHn3ma CBuHei. Vicxoas 13 3KOHOMMYECKUX COOBpaXeHUin HopMu-
POBaHHOE KOPMIIEHME SBNSETCS XeflaTenbHbIM Nocne HeLoKopMa CBMHeN. Bo BTOpOW OnbITHOW rpynne no-
cne ABYXMeCsYHOro Hegokopma Ha 30% npu AanbHenwemM HOPMUPOBAHHOM KOPMAEHUN fIMHENHbIE U 00b-
emMHble npomepbl Obiu Hiwke Ha 3-20%, a NOBbILLEHHbIE HOPMbI KopMeHus Ha 30% He cnocobcTBoBanm
NOMHOMY BOCCTaHOBIEHMIO HELOPA3BUTUS, BbI3BAHHOTO HEAOKOPMOM. XKMBOTHbIE 3 rpynMbl N0 JIMHENHBLIM 1
0BbEMHbIM MPOMepam yCTynanm XUBOTHbIM KOHTPOSbHOMN rpynnbl Ha 5-12%. HOpMMPOBaHHbIN 1 NOBbILLEH-
HbI YPOBEHb KOPMITEHNS XOTS M CNOCOBCTBYET NPUBNMKEHNIO aHaNU3UpyeMbIX nokasaTenen K BennimHam
nokasarternei KOHTPOSbHOW rPYnMbl, OLHAKO OHW BbINK HKe.

3akntoyeHue. [py HOPMUPOBAHHOM 1 MOBBILLEHHBIX YPOBHSAX KOPMIIEHUS (NOCIe HEAOKOPMA Xu-
BOTHbIX) OpraH13m B CUIy HacnefCcTBEHHOM 0COBeHHOCTM cTapaeTcs BbicTpee BOCNONHUTD YNyLLEHHbIE Mo-
TEpW, BbI3BaHHbIE HEAOKOPMOM, 0COBEHHO B NepBbIE ABa MecsLa 6naronony4Horo kopmnenus. Mpu name-
HEHUN YPOBHS KOPMIIEHWS B OMbITHOW rpynne TeMMbl YBENMYEHUS NPOMEPOB Tena HECKONMbKO MEHSIOTCS.
YpoBHM NOBbILLEHHOTO Ha 30% ¥ HOPMUPOBAHHOTO KOPMIEHWS MOSTOAHSKA CBUHEN He 0becneynsaroT non-
HOrO BOCCTAHOBIIEHUS NOTEPb MACChl YacTen Tena nocne Hegokopma Ha 30% B TeveHue 2-x mecsues. Yem
CUIbHEE AENCTBIE HeXenaTeNbHOro (haktopa, TeEM TpyaHee npubnmkaoTcs nokasaTenun K HopManbHON -
310MOrMYECKON BENWYMHE HE TOMbKO MPU HOPMUPOBAHHOM KOPMIIEHWUW, HO W MPU MOBbLILEHHOM YPOBHE
KOpMIIEHUS Nocne HefoKopma.
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Llenb uccnedosarull — oueHuUmb adanmauuoHHbIe cNOCOBHOCMU NOMECHBIX XXUBOMHbIX NEPBO20 NOKOEHUS
0m PeyUNPOKHO20 CKpewUsaHuUs KanmbIukol u MaH00m0H2cKol nopod MacHo20 ckoma. OOHUM U3 MexaHu3Mos adan-
mayuu XUsomHbIX K HO8bIM YCI08USIM OKpyXatouiel cpedbl A8115emcs 80/10CSHOU NOKPOB, €20 CMPOEHUE, CMPYK-
mypa, Ka4ecmeeHHble nokasamernu. Y KpynHo20 po2amoao ckoma 80/10CAHOU nokpos mesa meHsiemcs dea pa3a 8
200, 80 8pems 8eceHHell u oceHHell NUHbKU. B ces3u ¢ amum, ocHogHoU 3adayell uccnedosaHull bbuio U3y4ums
Ka4ecmeo 80/10CSHO20 NOKPOB8a NOMECHbIX KUBOMHBIX, NOYYEHHbIX NPU PEUUNPOKHOM CKPeUU8aHUU KaMbIukol u
MaHO010H2CcKoU Nopod 8 3a8UCUMOCMU Om Ce30Ha 200a. YecmaH08/1eHo, Ymo 6 3uMHUL nepuod 2ycmoma 60/10Cs-
H020 nokpoea bbina 6onbwe y bbiikos Ha 70,4-78,7%, y menok — Ha 66,5-70,5%, dnuHa Kocul, Co0meemcmeeHHo,
8 4,55-4,74 pasa u 4,38-4,61 pa3a, macca gosnoc ¢ 1 cm? koxu — 8 4,76-5,04 pasa u 4,62-4,82 pasa. Tpu amom, 3umoli
pasHuya bbina 6osbwe y Nomomkos bbIkos KanMbIukol nopodsi— no 2ycmome y bbidkog Ha 9,8%, menok — Ha 10,0%,
no AnuHe Kocuy, — Ha 2,6 u 2,4%, no macce gonoc ¢ 1 cm? koxu — Ha 1,8 u 2,1%. Pesynbmamsi u3ydeHus cmpykmypbl
80710CAHO20 NOKPOBA NOKa3asu, Ymo y NOMECHO20 MOIOOHsKa NPpU CKpeujusaHuU Kopos MaHO0I0H2CKOU nopodsbi ¢
bblkamu KanmbIiykol nopolbl, Ao nyxa, KOmopbIli 8bINOHSEM OCHOSHYIO (OYHKUUIO mepmopeynsyuu, 8 1emHee
gpems bbina MeHbLe, Yem y nomomkos bbikos MaHAomoHackol nopodbi, Ha 0,3-0,5%, a 8 3umHul nepuod, Haobopom,
6onbue Ha 2,5-2,6%.

KnioueBble cnoBa: nopofa, peLumnpokHoe CKpeLlmnBaHne, noMmecu, BOMOCSIHOM NOKPOB, CTPYKTYpa, ANMHa KOCKUL.
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The purpose of the research is to evaluate the adaptive abilities of first-generation crossbreeds from reciprocal cross-
ing of Kalmyk and Mandolong breeds of beef cattle. One of the mechanisms of animal adaptation to new environmental
conditions is the hair cover, its structure, structure, quality indicators. In cattle, the body hair changes twice a year,
during spring and autumn molting. In this regard, the main objective of the research was to study the quality of the hair
cover of crossbreeds obtained by reciprocal crossing of Kalmyk and Mandolong breeds depending on the season. It
was found that in winter, the hair density was higher in bulls by 70.4-78.7%, in heifers — by 66.5-70.5%, the length of
pigtails, respectively, by 4.55-4.74 times and 4.38-4.61 times, the weight of hair from 1 cm2 of skin — by
4.76-5.04 times and 4.62-4.82 times. At the same time, in winter the difference was greater in the descendants of bulls
of the Kalmyk breed — in the density of bulls by 9.8%, heifers — by 10.0%, in the length of pigtails — by 2.6 and 2.4%,
in the weight of hair from 1 cm? of skin — by 1.8 and 2.1%. The results of the study of the hair cover structure showed
that in crossbreeding young cows of the Mandolong breed with bulls of the Kalmyk breed the proportion of fluff, which
performs the main function of thermoregulation, in summer was less than in the descendants of bulls of the Mandolong
breed, by 0.3-0.5%, and in winter, on the contrary, more by 2.5-2.6%.

Keywords: breed, reciprocal crossing, crossbreeds, hair cover, structure, length of pigtails.

For citation: Molostova, A. Yu., Karamaeyv, S. V. & Karamaeva, A. S. (2023). Features of the hair cover in crossbred
bulls and heifers obtained by reciprocal crossing of Kalmyk and Mandolong breeds. Izvestiia Samarskoi gosudarstven-
noi selskokhoziaistvennoi akademii (Bulletin Samara State Agricultural Academy), 1, 98-103 (in Russ.). doi:
10.55170/19973225_2023_8_1_98

BonbLuas npoTskeHHOCTb TepprUTOpMM Poccuu cBs3aHa C LUMPOKUM pasHooBpasnem NpupoaHO-KITK-
MaTUYECKUX YCIIOBUN B Pa3HbIX €€ pervoHax. B cBs3n ¢ aTUM, BCe NOPOb! KPYMHOrO poraToro CKkoTa, KoTo-
pble BblBEAEHbl OTEYECTBEHHLIMU CeNeKLUMoHepamu, B NEPBYI0 oYepedb afanTupoBaHbl K TEM NOrogHbIM
YCIIOBWSAIM, KOTOPbIE XapakTepHbl AN AaHHOrO pervoHa. Vcnonb3oBaHue nyyiliero MUMPoOBOro reHodoHaa
[Ns COBEPLUEHCTBOBAHUS MiIEMEHHbIX U NPOAYKTUBHbIX KAYECTB NOPOS, OTEYECTBEHHON CENEKLMN 3a4acTyio
CBS3aHO C TPYAHOCTAMM afanTaLmuy K MECTHbIM KITMMAaTUYECKUM W KOPMOBBIM YCrioBuam [1-4].

[POTUBOCTOATL HEraTUBHOMY BIUSIHUIO MOMOAHbIX YCIOBUI HA OPraH13M XMBOTHbIM MO3BOMISET B
nepByl0 04epedb BOMOCAHOW MOKPOB. BornocsHoi NOKPOB Ha Tefe KUBOTHBIX BbIMOMHAET 4Be 3alUTHbIE
(YHKLMM — (DYHKLMIO TEpMOperynsaummn u 6aktepuumaHyto. B 3aBUcMMOCTY OT Nopofbl U per1oHa ee passe-
[EHUst CTPYKTYpa BONOCSHOMO NOKPOBa M MOPEONOrMYeCcKoe CTPOEHKE BOSIOC 3HAUNTENBHO PasfNyaloTCs.
PeluatoLee BNUsSHUE Ha XxapakTepucTuKy BOSTOCSHOO NOKPOBA KUBOTHBIX OKa3blBaeT CE30H roa U CBA3aH-
Hbl€ C HUM KNUMAaTUYeCKIe YCroBKS, XapakTepHble 4115 pernoHa passeaenus [5-9].

MaHgonoHrckast nopoga, kotopas B 2010 r. Bnepsble Obina 3aBe3eHa Ha Tepputoputo Poccun B
Camapckyto obnactb 13 ABCTpanuu, SBRSETCS pesyrbTaToM CMOXHOTO BOCMPOU3BOAUTENBHOMO CKpeLLvBa-
HWS NATY CNeLManm3nMpoBaHHbIX MOPOA KPYMHOTO poratoro ckoTa u 3e6y. OcobeHHOCTbIO BCex Nopog sBns-
eTCa TO, YTO OHW BbIBEOEHbl B YCMOBUSX TEMmOro, MSrkoro, BAI@XHOr0 MOPCKOrO KnumaTta: Lwapone
(PpaHuus), kuanckas (Utanus), Gputanckas benas u woptropHekas (AHrnus), 3eby (MHaus). Moatomy, Ans
[anbHeNLLero 1Cnob30BaHNS MaHAOMOHICKON NOPOAbl B KAYECTBE YNy4LLatoLLen, Npu COBEpPLUEHCTBOBA-
HWW NPOAYKTUBHBIX KA4YeCTB MSCHOTO CKOTa OTEYECTBEHHOW CEMEKLMM, BaXHO 3HaTb, Kakoe BMNSIHUE OHa
OKaXeT Ha afjanTauuoHHbIe COCOBHOCTM NMOMECHBIX XWUBOTHBIX U, B NEPBYI0 04epesb, Ha Ka4eCTBO WX BO-
nocsHoro nokposa [10-13].

Lenb uccnedosaHull — OLEeHUTL afanTaLoHHble CNOCOBHOCTM MOMECHbIX XWBOTHbIX NEPBOrO Mo-
KOMEHMs OT PeLnnpOKHOMO CKPELLMBAHNS KanMbILKOW U MaHAOMOHICKON NMOPOA MSICHOTO CKOTA.

3adayu uccnedosaHull — N3y4nTb KAYECTBO BOSIOCSHOTO MOKPOBA MOMECHBIX KUBOTHbIX MEPBOTO
MOKOMNEHUS OT PELMMNPOKHOMO CKPELLMBAHUS KaNMbILKOW 1 MaHOOMNOHICKOW NOPOA MSICHOMO CKOTa B 3aBUCH-
MOCTU OT Ce30Ha ropa.

Mamepuan u memodsi uccnedogaHutl. Hay4HO-X03AMCTBEHHbIA ONbIT OblN NPOBEAEH Ha XMBOT-
HbIX KanMbILKOWN M MaHAOMOHrckor nopog B ycnosusix «MIM byraesa B.C.» Camapckoit obnactn. Metogom
PELMMPOKHOTO CKpeLymBaHus Bbinu nory4eHbl NOMeCH NepBOro NOKOMEHUS, U3 KOTOPbIX CHOPMUPOBANK Ye-
Toipe rpynnbl: | rpynna — 6bi4kn (n=14), Il rpynna — Tenku (n=16), Noy4YeHHbIE NPX CKPELLMBAHWUN KOPOB
KanMblLKo nopoabl ¢ Obikamn MaHgomnoHrckon nopogpl, Il rpynna — Beiyku (n=18), IV rpynna — Tenku
(n=12), nony4eHHbIe NpU CKPELLMBaHIM KOPOB MaHZOMOHICKON NMOPOAb! C OblkaMy KanMbILKOW NOpofbl.

lNokasaTenu, xapakTepuayroLe pa3BuTie BOIOCAHOTO MOKPOBA Y MOMECHOTO MOMOAHSKA, U3yvanu
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MeToLOM B3ATUS 0BpasLoB BOSIOCa B Camble 3KCTpeMarnbHble MecsLpbl roga — B (heBpane 1 uione. Bonoc
cocTpurany ¢ nnowaan 1 cM2 Koy Ha ypoBHE cepeauHbl nocnegHero pebpa. B nabopatopum wepctu npu
Camapckom T'AY B cpegHux obpasuax onpefensnu Maccy, ryctoTy, CTPYKTYpY, ASMHY U TONLWMHY BOoca
no metoauke E. A. ApsymaHsHa.

Pesynbmamsi uccnedogaHull. B cBouX Hay4HbIX Tpyaax no U3y4eHW0 aaanTaLmMOHHbIX BO3MOX-
HOCTE OpraHM3Ma XMBOTHbIX MAaHAOMOHICKOM MOPOAblI B YCNOBUAX PE3KO KOHTUHEHTaNbHOro Knumata
CpepHero Mosomxbsa C. B. Kapamaes v gp. [10-12] oTmevatoT, Y4TO NOTOMKM NEPBOM reHepaumm, cylie-
CTBEHHO OTIIMYAKTCS OT CKOTA, 3aBE3EHHOr0 13 ABCTpanuu, N0 COCTOSHWIO BOMOCAHOTO MOKPOBa B 3UMHEE
Bpemsi. ITO rOBOPUT O TOM, YTO MaHAOMOHICKo nopoda obnafaeT AOCTAaTOMHO BbICOKAMM afanTalyoH-
HbIMM CMOCOBHOCTAMM, HECMOTPSA HA MSATKWIA OKEaHWUYECKUA KnumaT ABCTpanum, B KOTOPOM OHa BbIBEEHA.

ccnenoBaHus nokasanu, Y4To SBMSASCH OOHUM U3 3IEMEHTOB MeXaHu3Ma TepMOperynsuum opra-
HW3Ma, BOSIOCSIHOW MOKPOB MOMECHbIX XUBOTHbIX NEPBOro MOKONEHWs NpeTepneBaeT 3HaYUTENbHbIE N3Me-
HEeHWs B pe3ynbTaTe Ce30HHOMN NMHbKY (Tabn. 1).

Tabnuua 1
XapaKTepVICTVIKa BOJ10CAHOIO MOKpoBa NoMeCcHOro MOJIOAHAKa rno ce3oHam rofa
lMokasatenb pynna
| | [ | Il | IV

TeTo
l'ycToTa (4Mcro Bonoc Ha 1 cm?), w. 815+27,33 876+34,25 938+29,72 987+31,54
[nnHa kocuubl, MM 8,8+0,26 9,2+0,31 9,4+0,22 9,9+0,27
Macca Bonoc ¢ 1 cm2, Mr 15,7+0,89 16,5+0,97 16,9+1,08 17,6+1,14

3uma
l'ycToTa (4Mcro Bonoc Ha 1 cm?), wr. 1456+51,33 149444361 1598+39,24 1643+49,73
[nuHa kocuubl, MM 41,7+0,82 42 4+0,69 42,8+0,74 43,4+0,88
Macca Bonoc ¢ 1 cm2, Mr 79,1+2,64 79,6+2,96 80,5+3,12 81,3£2,79

YCTaHOBNEHO BIUSHWE BECEHHEN U OCEHHEN NUHBKW XWUBOTHBIX Ha ryCTOTY BOMOCSHOTO MOKPOBA,
AMMHY KOCUL, M Maccy BOfoc € 1 ¢M2 Koxu. 10 CpaBHEHMIO C NETHAM NEPUOAOM, 3UMOA TyCTOTa BOTOCSHOMO
nokpoBa bbina 6onbLue Y XMBOTHbIX | rp. Ha 641 wr. (78,7%; P<0,001), Il rp. — Ha 618 wr. (70,5%; P<0,001),
Il rp. — Ha 660 wr. (70,4%; P<0,001), IV rp. — Ha 656 wT. (66,5%; P<0,001). [ln1Ha WepCTHbIX BOSIOKOH B
kocuue 3umon bbina Gonblue, COOTBETCTBEHHO, Ha 32,9 MM (4,74 pa3sa; P<0,001), 33,2 mm (4,61 pa3a;
P<0,001), 33,4 mm (4,55 pasa; P<0,001), 33,5 mm (4,38 pasa; P<0,001). Mpu aTom macca Bonoc ¢ 1 cm?2
KOXHOro nokposa Bbina bonbLue Ha 63,4 Mmr (B 5,04 pa3a; P<0,001); 63,1 mr (4,82 pasa; P<0,001); 63,6 mr
(4,76 pasa; P<0,001); 63,7 mr (4,62 pasa; P<0,001).

BaxHO OTMETUTb, YTO HE3aBMCMMO OT CE30Ha rofa nokasaTenu, XxapakTepusyioLLe BOOCSHOM no-
KPOB XMWBOTHbIX, ObINN BbILLE Y MOTOMKOB ObIKOB KanMbILKOI NOPOAbI, YTO FOBOPUT O LOMUHUPYIOLLEM BIIK-
SHUM Ha HUX NOPOAbI OTLIOBCKOM POPMbI NMPU CKPeLLMBaHUA. B neTHUI nepuog pasHuLa no ryctote BONOCS-
HOro NokpoBa cocTasuna y oblukoB 123 wr. (15,1%; P<0,01), y Tenok — 111 wr. (12,7%; P<0,05), no anuHe
kocuu, cooTBeTcTBEHHO, 0,6 MM (6,8%) 1 0,7 Mm (7,6%), no macce Bonoc ¢ 1 cm2 koxu — 1,2 mr (7,6%)
n 1,1 mr (6,7%). PasHuua B 3uMHME MecCsiLpl COCTaBuUra, COOTBETCTBEHHO NO ryctote — 142 wr.
(9,8%; P<0,05) n 149 wr. (10,0%; P<0,05), no anuHe kocuy — 1,1 mm (2,6%) v 1,0 mm (2,4%), no macce
Bonoc ¢ 1 cm2 koxm — 1,4 mr (1,8%) n 1,7 mr (2,1%).

Ewwe ogHa 6ronornyeckas 0cobeHHOCTb NOMeCceit NPy PELNPOKHOM CKpeLLMBaHUM 3aKI4aeTes B
TOM, YTO NPy Nto6OM BapuaHTe CKPELLMBAHWS, HE3aBMCUMO OT CE30Ha rofa, NokasaTeni, XapaKTepuayLyme
COCTOSIHME BOJIOCSHOO NOKPOBa, ObiNn BbILLE Y TENOK, NO CPABHEHNIO C Bblukamy.

JKMBOTHbIE B OMbITHBIX PyNMax 3Ha4YUTENbHO pasnuyanuch Mo CTPYKTYpe BOIOCSHOMO NOKPOBa, Ha
(hOopMMPOBAHME KOTOPOM OKa3anu BNUSIHUE BapWUaHT PELMMPOKHOTO CKPELLMBAHWS, MO MONOAHSKA U CE30H-
Hble 0cobeHHoCTH (Tabn. 2).

PesynbTaTbl UCCNeL0BaHWUIA NOKa3anu, YTo B NETHWUIA NepUoA B CTPYKTYpe BOSOCAHOTO NOKPOBa npe-
obrnapatoT 0CTb 1 NepPexoaHbIi BOMOC. B CTPyKType BONOCSHOMO NOKpOBa NOTOMCTBA ObIKOB MaHAO0MOHICKOM
nopoabl Aons cofepxanus octh Bbina bonbLue y 6bi4koB Ha 1,6%, y Tenok — Ha 1,5%, gons nyxa, cooTseT-
ctBeHHo, Ha 0,5 n 0,3%. [ons nepexogHoro Bonoca, Haobopot, 6bina MeHblwe Yy 6OblykoB —
Ha 2,1% (P<0,001), Tenok — Ha 1,8% (P<0,001).
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CTpyKTypa BONOCSHOTO NOKPOBa NOMECHOT0 MONOAHSAKA MO Ce30HaM roaa, %

Tabnuua 2

pynna
MokasaTenb | | T | M | v
Jleto
Octb 49,2+0,76 48,4+0,84 47,6£0,69 46,9+0,72
[epexoaHbIn BONOC 36,5+0,33 38,1+0,29 38,6+0,42 39,9+0,36
Myx 14,31£0,14 13,540,11 13,8+£0,15 13,2£0,09
3uma
Octb 21,8+0,45 21,1£0,39 20,3+0,28 19,540,31
[NepexoaHbin BONOC 18,640,23 17,840,18 17,5+0,21 16,9+0,17
Myx 59,6+0,64 61,1+0,59 62,2+0,54 63,6+0,48

B 3uMHuI1 neprog B CTPYKTYpe BOMOCAHOrO NOKPOBa MonofHsika npeobnagan nyx. [lons nyxa, no
CPaBHEHMIO C NETHUM NEePUoSOM, yBenuymunach Yy xusoTHbIX | rp. Ha 45,3% (P<0,001), Il rp. — Ha 47,6%
(P<0,001), Il rp. — Ha 48,4%, IV rp. — Ha 50,4% (P<0,001). Jons octn, Hao6opPOT, yMEHbLLIUNACh, COOTBET-
CTBEHHO, Ha 27,4% (P<0,001); 27,3% (P<0,001); 27,3% (P<0,001); 24,7% (P<0,001), a sons nepexogHoro
Bonoca — Ha 17,9% (P<0,001); 20,3% (P<0,001); 21,1% (P<0,001); 23,0% (P<0,001). 3To rosopuT 0 6onee
BbICOKOW afanTaLMOHHON CNOCOBHOCTY NOTOMKOB ObIKOB KamnMbILKOM NOpogbl, KoTopast bbina BbiBegeHa 1
CENeKLMOHNPOBaHa B CYPOBbLIX YCNOBUSX PE3KO KOHTUHEHTANbHOTO KnumaTta KanMbILKOM cTenu. 310 elle
pa3 noaTBEPKAAeT, YTO Ha (hOPMUPOBaHME afanTalMOHHbIX Ka4yeCTB MOMECHOMO MOJIOAHSKA peLaroLyee
BNWSIHME OKA3bIBAIOT MPWU3HAKM TON NOPOAbI, KOTOPAst UCMOMNb3YETCs B KAYECTBE OTLIOBCKOW (POPMbI.

B 3aBucMMOCTY OT BapuaHTa PeLMnpoOKHOrO CKPELLMBaHUSA B 3UMHUIA NEPUOA Takke chopmmpoBa-
nMcb 0COBEHHOCTY B CTPYKTYpE BOIOCAHOTO MOKPOBA. B BONOCAHOM MOKPOBE NOTOMKOB HbIKOB MaHLOMOHT-
ckom nopogpl bbina 6onbLue gons octu y bbiykos Ha 1,5% (P<0,01), Tenok — Ha 1,6% (P<0,01), nons nepe-
XOJHOrO BOII0Ca, CO0TBETCTBEHHO, Ha 1,1% (P<0,001) 1 0,9% (P<0,01). Jons nyxa, kotopblit obecneynsaet
B 3UMHWe MeCsLbl 3alUMTy OpraHnsMa OT M3MWLLHEN NOTEepU Tenna v nepeoxnaxaeHus, HaobopoT bbina
Bornblue y NOTOMKOB BbIKOB KanMblLKon nopogsl Ha 2,6% (P<0,01) n 2,5% (P<0,01).

Tenno3aluTHble (YHKLMM BOSIOCSHOMO NOKPOBA 3aBUCAT OT FyCTOTbI M AfIMHbI Bonoc. [pu aToMm,
YeM MeHblue TOMWMHA BOMOC, TeM Oorbluee WX YACNO MOXKET Pa3MeCcTUTbCS Ha MOBEPXHOCTU KOXM
(Tabn. 3).

Tabnuua 3
TOJ'ILLU/IHa BOJ10Ca Y NOMECHOro MOJoAHAKa B 3aBUCMMOCTU OT CE30Ha roda, MKM
lNokasarenb pynna
| | [ | Il | IV

Jleto
OcTb 67,4+0,29 66,5+0,25 68,7+0,31 68,1+0,27
[NepexoaHbii BONOC 41,5+0,34 40,8+0,42 39,8+0,39 38,9+0,36
Myx 29,640,18 29,2+0,21 30,0+0,25 29,840,17

3uma
OcTb 68,7+0,39 67,140,33 69,8+0,29 69,0+0,26
[MepexofHbIn BONOC 40,6+0,25 40,2+0,31 38,940,22 37,840,28
Myx 29,1+0,24 28,4+0,19 28,4+0,20 28,0£0,27

YCTaHOBIEHO, YTO B NETHUA NEPUOZ, TOSLMHA OCTEBOrO BOSIOCA MEHbLUE, YEM 3UMOW, COOTBET-
CTBEHHO no rpynnam, Ha 1,3 mkm (1,9%; P<0,05); 0,6 mkm (0,9%); 1,1 mkm (1,6%; P<0,05); 0,9 mkm
(1,0%; P<0,05). 370 noaTBepkaaeT runoTesy, Tak kak B IETHEE BPEMS Ha y4aCTKe KOXMW OCTb COCTaBNSET B
cTpykType okorno 50%, a ryctoTa BOMOCSHOTO NOKPOBa 3HAYNTENBHO MEHbLUE, YeM 3uMmoi. [yx, Hao6opoT,
B 3MMHee BpeMs UMeeT AMameTp BOSOKHa MeHbLLE, MO3TOMY ero ons B CTPYKTYpe BOMOCSHOO NOKPoBa B
npeaenax 60%, a rycrota GonbLue.

locne BeCeHHeN NWHLKK TONWMHA oCTH Bbina 6onbLue Y NOTOMKOB ObIKOB KarnMbILKOW nopogsl, Y
BbiykoB Ha 1,3 Mkm (1,9%; P<0,01), y Tenok — Ha 1,6 MkM (2,4%; P<0,001), TonwmHa nyxa, COOTBETCTBEHHO,
Ha 0,4 mkm (1,4%) 1 0,6 mkm (2,1%; P<0,05). Mo TonwHe nepexogHoro Bonoca oHM, HaobopoT, ycTynanm
noToMkam 6bIKOB MaHAOMOHICKOM nopogbl Ha 1,7 MkM (4,1%; P<0,01) n 1,9 mkm (4,7%; P<0,01).
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B 31MHuMIn neprog y NoTOMKOB BbIKOB KarnMbILKOM NOPOAb! TOMLLMHA OCTEBOrO Bosioca Obina TonLle,
YeM y NOTOMKOB ObIKOB MaHZOMOHICKOM nopogpsl, Y 6biukoB Ha 1,1 Mkm (1,6%; P<0,05), Tenok — Ha 1,9 MK
(2,8%; P<0,001), a TonwmMHa nepexogHOro Borioca, HAaobopOT, TOHbLUE, COOTBETCTBEHHO Ha 1,7 MKM
(4,2%; P<0,001) n 2,4 mkm (6,0%; P<0,001), TonwwHa nyxa — Ha 0,7 Mkm (2,4%; P<0,05) n 0,4 mkm (1,4%).

3aknroveHue. OMECHbIE XWBOTHbIE, MOMYyYEHHbIE B pe3ynbTaTe PeuynpPOKHOTO CKPELLMBaHUS,
3HAYMTENBHO PasNYaloTCs Mo CTPYKTYPE W Ka4eCTBY BOSIOCSHOMO NOKPOBA. YCTAHOBIEHO, YTO Npu (hopMu-
POBaHWUK BOSIOCSHOMO MOKPOBA OCHOBHOE BMWSIHUE HA €r0 Ka4yeCTBEHHbIE NOKa3aTenu okasbiBaeT nopoaa
Bblka-nponssopuTens. B pesynbTate, He3aBUCMMO OT Ce30Ha roAa, Hambornbluas ryctota BOIOCAHOrO Mo-
KpoBa, ANMHA KOCKL, 1 Macca Bonoc ¢ 1 cM2 Koxu Oblnn y MOMECHOTO MOIOAHSIKA, NOMYYEHHOrO Mpy CKpe-
LMBaHMM KOPOB MaHAOMOHICKOM Nopozb! C BblkamMu KanmblLkon nopogdsl. Mpu 3ToM, B CTPYKTYpe BONoCs-
HOro MOKpOBa AONS MyXa, KOTOPbIA BbINOMHAET OCHOBHYI (DYHKLMIO TEPMOPErynaLumM, B NeTHee BpeMs
y Hux 6bina MeHbLue Ha 0,3-0,5%, a B 3uMHWiA nepnoa, HaobopoT, 6onbLue Ha 2,5-2,6% (P<0,01).
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Mudopmaumua gna aBTopoB

Camapckuid rocyAapCTBEHHbIN arpapHbI YHUBEPCUTET NpesiaraeT BCEM XenatoLLyM acnmpaHTam,
npenogaBaTtensm, Hay4yHbiM paboTHMkam onybnukoBaTb pesynbTaTbl UCCNELOBaHUA B HAYYHOM XKypHarne
«M3secmusi Camapckoll 20cydapcmeeHHOU CebCKoX035UcmeeHHOU akademuuy, KOTOPbIA BKITIOYEH B ne-
peYeHb PELEH3NPYEMBIX HayYHbIX U3[AHWUIA, B KOTOPbIX AOMKHbI ObITb OMYy6MMKOBaHbI OCHOBHbIE Hay4HbIE
pesynbTaTbl AUCCEpTaLMii Ha COMCKaHWE YYEeHON CTENEHN KaHauaaTa Hayk, Ha COMCKaHWe YYeHO CTeneHu
[OKTOpa Hayk.

K nybnukaum B XypHane npuHumMaroTcs CO6CTBEHHO HOBbIE, HE OMyOnMKOBaHHbIE paHee OCHOBHbIE
Hay4Hble pe3ynbTaThl N0 CAEAYILLMM HayYHbIM CNEeLManbHOCTSM U COOTBETCTBYIOLMM UM OTPACHsaM Hayk,
Mo KOTOPbIM NPUCYXKAAKTCS YYEHbIE CTENEHMU:

4.1.1. ObLyee 3emnegenve 1 pacTeHMEBOACTBO (CENbCKOXO3SAMCTBEHHbIE Hayky),

4.1.2. Cenekupns, CEMEHOBOACTBO 1 OBMOTEXHONOTUS (CENbCKOXO3ANCTBEHHbIE HayKM),

4.1.2. Cenekupns, CeMeHOBOACTBO M BroTexHonorus (bronornyeckue Haykm),

4.1.3. Arpoxumusi, arponoyBoBefeHIE, 3alUMTa U KAapaHTUH PacTEHUi (CENbCKOXO3AMCTBEHHbIE HayKM),

4.1.3.Arpoxumms, arponoyBOBEAEHME, 3aLLMTa U KaPaHTWUH PacTEHMI (B1ONOTMYECKUE HayKK),

4.2.1. Tlatonorus XuBOTHbIX, MOpdhonorus, usnononis, hapmMakomnorns 1 TOKCUKONOrUs (BeTepuHap-
Hble HayKMm),

4.2.1. Tlatonorus X1BOTHbIX, MOphonorus, uanonorus, hapMakonorus 1 Tokeukonorus (buonorude-
CKu1e Haykm),

4.2 4. YacTHas 300TeXHUS, KOPMIEHWE, TEXHONOTMM NPUrOTOBIEHNS KOPMOB 1 NPOM3BOACTBA NPOAYKLM
KMBOTHOBOZCTBA (CEMbCKOXO3ANCTBEHHbIE HayKM),

4.2 4. YacTHas 300TeXHUs, KOPMIeHKe, TEXHOMOMM NPUrOTOBIIEHWS KOPMOB 1 NPOU3BOACTBA NPOAYKLMM
KMBOTHOBOZACTBA (Bronoruyeckune Haykm),

4.2.5. Pa3sefeHue, cenekums, reHeTnka 1 GUOTEXHONOMMS XNBOTHBIX (CENbCKOXO3ANCTBEHHBIE HAYKK),

4.3.1. TexHonornu, MalMHbl M 06OpyaOBaHWE AN arpoOnpOMbILLMEHHOrO KOMMMeKca (TEXHWUYEeCKue
Haykw)

MognucHomn nHaexkc B O6beanHeHHom katanore «[pecca Poccumy — 84460.

lMepnoanyHoCTb Bbixoda — 4 pasa B rog.

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

TpeboBaHUs K 0hopMneHunto ctaTen

CraTbl NpefcTaBnsOTCA Ha PYCCKOM $3blke B OMEKTPOHHOM BUAE B pefakuuio KypHana
(ssaariz@mail.ru) wnM Ha nnatopMy HayuHbIX KypHanoB «3ko-Bektop»  (https://journals.eco-
vector.com/1997-3225). CtaTtbs HabupaeTcs B pegaktope Microsoft WORD co crieaytoLmu napameTpamm
cTpaHuupl. Mons: BepxHee — 2 cM, NeBoe — 3 CM, HKHee — 2,22 cM, npasoe — 1,5 cm. Pasmep bymaru A4.
Ctunb 06biuHbIA. WpndT — Arial Narrow. Pasmep — 13, MEXCTPOYHbIN MHTEPBAN ANst TEKCTa — NOnyTop-
HbIlA, AN TabnuL — OANHAPHBIN, PEXMM BbIPaBHUBAHWS — MO LUMPUHE, PaCCTaHOBKA NEPEHOCOB — aBTOMa-
Tuyeckas. AB3auHbI OTCTYN LOIMKEH BbITb 0ANHAKOBLIM MO BceMy TekcTy (1,27 cm).

[0 OCHOBHOrO TekcTa CTaTbi MPUBOLNAT Creaytolne 3reMeHTbl M34aTenbCKoro oOopMeHns
(3aTEM NMOBTOPSIOT HA aHMUICKOM Si3bIKe): TUN cTaTbk; nHaeke YIK; sarnasue; oCHOBHbIe cBeAeHus 06 aB-
TOpax (MMs, OTYECTBO, (haMUNns, HAUMEHOBAHWE OpraHu3auui, roe paboTaet uUnu yuuTcs aBTop, aapec
OpraHu3aLmmn, SNeKTPOHHbIN agpec aBTopa, OTKPbITbIN uaeHTUdmkatop yyéHoro (ORCID); pedbepart
(He0bX0AMMO OCBETUTL Liefb, METOABI, Pe3yNbTaThl C NPUBEAEHNEM KOIMYECTBEHHBIX JaHHbIX, YETKO cdop-
MynMpoBaTb BbIBOAbI, HE JonyckaeTcs pa3buBka Ha abaalybl M CMONb30BaHWE BBOLHbIX CMOB W NPEAnoxe-
HW, cpegHuin obbem 200-250 crnos, WpndT 12 pasmepa, UHTEPBAN OAWHAPHBLIN), 5-7 KIHYEBbIX CrOB
(cnoBocoyeTaHuit). IMeHa NpuBOAAT B TpaHCIMTEPUPOBaHHON opMe Ha natuHuue no FOCT 7.79 wnu B
TOM (DOpME, B KaKOW e€ yCTaHOBWIT aBTop.
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OcHoBHOM TekCT NyBnvkyemoro matepuana LOmKeH BbiTb U3NOXKEH NAaKOHUYHBIM, SCHBIM A3bIKOM
(pasmep wpudrta — 13). B Hauane cratbu cregyeT kpaTko chopMynmpoBath NpobnemaTtky uccreaoBaHms
(aKkTyanbHOCTb), 3aTEM U3NOXUTb Yesb uccnedosaHus, 3adayu, Mamepuarsi U Memolds! uccrnedogaHut, B
KOHLe CTaTbn — pe3ynbmamsi uccredogaHull C ykasaHUEM WX NPUKNALHOMO XapaKTepa, 3aK/TioYeHue.

lNocne OCHOBHOrO TEKCTa CTaTbi pa3MeLLaloT (3aTeM NOBTOPSIOT HA aHIMUNCKOM 3bIKE) AOMNOMHM-
TenbHble cBeAeHMs 06 aBTopax (yY4éHble 3BaHus, y4éHble cTeneHu, apyrue (kpome ORCID) naeHTudmkawm-
OHHbIE HOMEPa aBTOPOB), CBEAEHNS O BKMaAe Kaxaoro aBTopa, ykadaHue 06 OTCYTCTBUM UMK HAnUYMN KOH-
(brIMKTa MHTEPECOB 1 JeTanu3aums Takoro KOHPMKTa B Criyyae ero Hannmyus.

B TekcTe moryT BbITb Tabnuubl 1 pucyHku, Tabnuupl cosaasats B WORD. MnntoctpaTvBHbI MaTe-
puan JomkeH ObiTb YETKUM, SACHBIM, Ka4yecCTBEHHbIM. Popmynbl HabupaTb 6e3 MponyckoB MO LEHTPY.
PUCYHKM 1 rpadpuku TOMBKO LUTPUXOBbIE 6€3 NOMTYTOHOB M 3arn1BKW LIBETOM, NOLAPUCYHOYHbIE HALANWUCK Bbl-
paBHMBaTb Mo LeHTpy. CTaTbs He JOMKHA 3akaHYMBATLCA POPMYNON, TabnnLen, pUCYHKOM.

O6bem pykonuen 7-10 cTaHOapTHbIX CTPaHWL, TEeKCTa, BKMoYas Tabnuubl 1 pucyHkM (He Bonee
Tpex), Tabmuubl JOMKHBI UMETb TEMATUYECKMIA 3aroNOBOK, PUCYHKW LOMKHbI ObITb CrpynnnpoBaHsb!. 3arono-
BOK CTaTby He AOIDKEH cogepxaTb 6onee 70 3HaKoB.

B cnucok ucmoyHUKo8 BKIIOYAKTCS 3anuCk TOMBKO TEX PECYPCOB, KOTOPbIE YNOMSHYTbI UMK LNATH-
PYHOTCS B OCHOBHOM TeKCTe CTaTbW. He JonycKatoTCs CCbIfKkM Ha y4ebHukn 1 yuebHble nocobus! bubnuo-
rpacuyeckyto  3anucb coctasnstor no FOCT P 7.0.5. Cnncok WCTOYHWMKOB HA aHIIMICKOM SA3blke
(References) odopmnsietcs cornacHo TpebosaHuam APA (American Psychological Association). OTcbinku
B TEKCTE CTaTby 3aKI0YaloT B KBaApaTHbIe Ckobku. Bubnmorpaduyeckne 3anmcm B CNMcke MCTOYHIUKOB Hy-
MepYIOT 1 pacronararoT B Nopsiake LMTUPOBaHUS MCTOYHWKOB B TEKCTE CTaTbM.

Mo okOHYaHWM cTaTbM HEOOXOAUMO YKa3aTb, KAKOM HAyYHOW CheLuanbHOCTU M OTpacnu
HayKn COOTBETCTBYIOT NPeACTaBIIEHHbIE B HEN HayYHble pe3ynbTaThbl.

CraTbs NpeAcTaBnseTcs B U34aTenbCKo-OMONNOTEYHbIN LIEHTP B YCTaHOBIEHHbIe Cpoku. pukna-
[bIBAETCS KCePOKOnMa aboHeMeHTa Ha NosyrofoBY0 NOANUCKY XypHana B COOTBETCTBUU C KONnye-
CTBOM 3asiBNIEeHHbIX aBTOPOB. 3a CoAepKaHUe CTaTby (TOYHOCTb NPUBOANMBIX B PYKOMMCH LMTaT, (hak-
TOB, CTAaTUCTUYECKUX AaHHbIX) OTBETCTBEHHOCTb HeCeT aBTop (aBTopbl). MaTepuansl, oopmMieHue Ko-
TOPbIX HE COOTBETCTBYET U3NOXEHHBIM BbilLe TPeDOBaHUsAM, peaKonnerien He paccMaTpuBarTCs.

Tekcm cmambu nposepsiemcs Ha dybnuposaHue, 3aUMCMBOBaHUE, YHUKanbHOCMb O0MKHa BbImb
He Huxe 90%. B cnyyae obHapyxeHUs HeKOPPEKTHbIX 3aUMCTBOBaHUI M COMHUTENBHOrO aBTopcTaa byaeT
npoBefeHa npoueaypa petparnpoBaHus. [pyn NOBTOPHOM BbISIBNEHMM Takux criydaeB ByaeT oTkasaHo B
paccMOTpeHuUn paboT aBTOPOB B TEYEHME 2 NET 1 JOBELEHO [0 CBEAEHUS PYKOBOAUTENS OpraHm3aLmum, rae
paboTaet aBTop.

lMocTynuBLME B pefakumio MaTepuanbl NPOXOAAT KCMEPTHYI0 OLEHKY. B cnyyae oTpuuaTensHom
peLieH3nmn cTaThbs C peLieH3nen Bo3BpallaeTcs aTopy. OTKIIOHEHHas CTaTbst MOXET ObITb MOBTOPHO Mpea-
CTaBneHa B pefakuuto nocrne AopaboTky No 3ameyaHnsiM peLeH3eHToB. MpuHsTbie K nybnukauyum unm oT-
KNOHEHHble pefakumen pykonucy aBTopam He BO3BpaLLaKoTCS.

O6pasen opopM/IeHHUs CTATbU
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HayyHas cTatba
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Llenb uccnedosaHull — yay4wums Ka4ecmso 3epHa sposo2o mpumukasne. Onbim 3aknadbigancs no dsyx-
¢hakmopHoli cxeme 8 4-kpamHol no8MOopHOCMU. M3y4eHO Kayecmeo 3epHa po8o20 mpumukase 8 3asucumocmu
om Hopm ebicesa u obpabomku eepbuyudamu (MaesHym + [ukamepoH [paHd). [MocesHol mamepuan — aposoli mpu-
mukane copma YnbsHa. Kayecmeo 3epHa 3epHO8bIX Kyfbmyp oueHusanu psdoM nokasamenel, Komopble
8 COBOKYNHOCMU Xapakmepuayrom e20 (hU3UKO-XUMUYECKUE, NULLEBbIe U mexHomoaudeckue cgolicmea. OCHOBHbIE
gusuyeckue nokazamenu kayecmea 3epHa Hamypa u cmekoguOHocMb. MakcumarbHbIMU 3Ha4eHUsMU Hamypbl Xa-
paKkmepu3oeanochb 3epHo, nonyyeHHoe & 2007 2. Hamypa 3epHa 8 ycrosusix 0aHHO20 200a eapbuposana
om 715 0o 716 2/n Ha eapuaHmax 6e3 obpabomku u om 714 0o 716 a/n — Ha eapuaHmax ¢ obpabomkol 2epbulu-
Oamu. Bo ece 200b1 uccnedosaHull cmeknosudHOCMb 3epHa Sp08020 mMpumukasne 8 eapuaHmax, 0bpabomaHHbIX
2epbuyudom, bbina ebie, OMHOCUMENbHO MakosbiX, HeobpabomaHHbix eepbuyudom. CodepxaHue bernka 8 3epHe
gapbupogano om 13,1 do 13,9% Ha gapuaHmax, HeobpabomatHbix 2epbuyudom, u om 13,7 0o 14,7% — Ha eapuaH-
max, obpabomaHHbix 2epbuyudom. B cpedHem 3a 3 200a genu4uUHa 8ar08020 cbopa Ha eapuaHmax be3 2epbuyudos
cocmaensana 372,3-437,9 ke/ea, a Ha sapuaHmax ¢ obpabomkoll nocesos eepbuyudamu — 505,1-553,5 ke/ea. Makcu-
MarbHbIl 8anosbili cbop beska ¢ eekmapa bbi nonydeH 8 2008 2. CambiM HUSKUM 8a108bIM cO0pOM berika Xapak-
mepusosasnca 2007 2. YcmaHO8IeHO, Ymo Ka4yecmeo 3epHa Sp0s020 mpumukase 3asucesio Om HOPMbI 8bicesa
u 0bpabomku nocegos eepbuyudamu.

KnioueBble cnoBa: TpuUTKKane, Hatypa, CTEKNOBUAHOCTb, Oenok, F€p6VIU|I/IJJ,bI.
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The purpose of the study — to improve the quality of grain of spring Triticale. The Experience was conducted within
two-factor scheme in 4 replicates. The quality of grain of spring Triticale has been studied depending on seeding rates
and herbicide treatment (Magnum + Dikameron Grand). Seed material — spring Triticale variety — Ulyana. The quality
of grain crops was estimated by a number of indicators that joinly characterize its physical-chemical, nutritional and
technological properties. The basic physical parameters of grain quality — nature and glassy. Grain obtained in 2007
has been characterized by Maximum values of nature. Grain nature of the current year ranged from 715 to 716 g/l for
versions without herbicide treatment and from 714 to 716 g/l — for versions with herbicide treatment. In every experi-
ment year herbicide treated spring Triticale grain glassiness was higher relative to that of untreated herbicide. The
protein content in grain (average for 3 years) ranged from 13.1 to 13.9% for trials untreated herbicide and from 13.7 to
14.7% - by trials with herbicide treatment. The average 3-year value of total yield for treatments without herbicides
was 372.3-437.9 kg/ha, and on the options to the processing of crops with herbicides -
505.1-553.5 kg/ha. The maximum total yield of protein per hectare was obtained in 2008 The lowest gross protein was
characterized in 2007 found that the quality of grain of spring Triticale has been dependent on a seeding rate and
herbicides application on seeded crops.

Keywords: triticale, nature, vitreous, protein, herbicides.

OhPeKTMBHOCTL N0BOMO arpOTEXHUYECKOTO NPUEMa NOMYYEHNS BbICOKUX YPOXaEB TPUTUKase noa-
TBEPXAAET HEOBX0AMMOCTb NPUMEHEHMS ONTUMArbHbIX HOPM BbiceBa, 06paboTkn repbuumaamu, n gen-
CTBMS Ha Ka4eCTBO NomnyvaeMomn npogykumm [2].

Lenb uccnedosaHull — ynyyLunTh Ka4eCTBO 3epHa SPOBOrO TPUTHKAIE.

3adayu uccrnedoeaHull — onpeaenuTb ONTUMarbHbIe HOPMbI BbICEBA U U3Y4NUTb 3aBUCMMOCTb OT
0bpaboTku repbulmaamm.

Mamepuan u memodsbI uccnedosaHudl. MPOJOMKEHNE TEKCTA CTATbY. ...

Pe3ynbmambi uccnedoearud. MpogomkeHne TekcTa cTaTtbi. ...

3aknroqeHue. MpofomKeHMe TekcTa CTaTbh. ...
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