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Summary
The article presents the results of research on the nutritive value of feed prepared from ears of grain crops
of early ripeness stages. The results of the studies showed that the mid-wax ripeness stage is the best time
for harvesting grain crops by ears for preparation of feed from their ears. Ears harvested without threshing
are a means of increasing the nutritive value of fish feed due to the higher content of digestible protein.
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Abstract

Introduction. Interest in growing non-traditional grain ear crops and studying the possibility of their use
during their harvesting in the early stages of ripeness as a raw material for the preparation of feed for om-
nivorous fish has recently increased. The aim of the study was to determine the nutritive value of feed
prepared from ears of cereal crops harvested in early ripeness stages and their suitability as raw material
for the production of fish feed. Materials and methods. Soft winter wheat (Triticum aestivum L.), Indian
dwarf winter wheat (Triticum sphaerococcum Percival) and Trititrigia (x Trititrigia cziczinii Tsvel) grown in
2022-2023 in the South of Rostov region of Russia were the objects of the study. Harvesting was carried
out by combing without threshing the ears and separating the grain heap at different dates corresponding to
different stages of maturity. Pelleted feed was made from grain heap of different harvesting dates. Chemical
analysis of feed samples was performed according to standard methods. Results and discussion. The
mid-wax ripeness stage is the best harvesting time for ears of cereal crops, including Soft wheat, for prepa-
ration of feed from their ears, since in this stage they contain the maximum amount of protein, including
essential amino acids, and the minimum amount of cellulose. Ears of Soft wheat at the mid-wax ripeness
phase contain 14.86 % protein and 5.03% essential amino acids, of Indian dwarf wheat, respectively, 14.23
and 7.26 %, of Trititrigia — 18.21 and 7.46%. Indian dwarf wheat and Trititrigia have better quality of feed
produced from their ears than winter soft wheat. The feed prepared from them has a higher protein and es-
sential amino acid content and a better amino acid profile. This makes it possible to use these cereals in
fish feed production to increase protein content. The disadvantage of these crops is a 10-12% higher cellu-
lose content than that of soft wheat. Conclusions. Ears harvested without threshing in the mid-wax ripe-
ness stage are a means of increasing the nutritive value of fish feed, including carp, because of the higher
digestible protein content.
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KONoCbA 3EPHOBbLIX KYJIbTYP PAHHUX ®A3 CMEJIOCTU
KAK MICTOYHUK NOBbILUEHUA MUTATEJIbHOU LEHHOCTU KOPMOB 114 PbIb

'BaxueBHukoB O. H., kaHOudam mexHUYecKux HayK, cmapuwuli Hay4HbIl compyOHUK
"2Bparune C. B., 00KmMop mexHU4ecKux Hayk, 8e0yuuli Hay4HbIl compyOHUK
'KpaBueHko H. C., kaHOudam 6uoo2udecKux HayK, cCmapliuli Hay4HbIt compyOHUK
?NMaxomos B. W., 0okmop mexHuU4YecKux Hayk, YneH-koppecrioHdeHm PAH

"®OIrBHY «AzpapHbili Hay HbI USHMP «LJOHCKOL»
2. 3epHoepad, Pocmosckas obriacme, Pocculickas ®edepayusi
2Or60Y BO «/JoHcKoll 20CydapCmeeHHbIl MeXHUYECKUL YHUBEPCUMEem»
2. Pocmos-Ha-[JoHy, Pocculickas ®edepauyus

AkTyanbHOCTb. B nocrnegHee Bpemsi yBENMUYMIICA MHTEPEC K BblpaliMBaHWIO HETPAOULIMOHHBIX
3€PHOBbIX KOMOCOBLIX KYJIbTYP M U3YYEHMIO BO3MOXHOCTU UX UCMOMb30BaHUS B KAYECTBE Chipbs AN NPUro-
TOBMEHUA KOpMa A5t BCcedaHbIX pblb, B TOM 4Yucie npu ux ybopke B paHHue dasbl cnenoctu. Llenb uc-
cneAoBaHUA — onpederneHne NUTaTensHoM LLEHHOCTM KOPMOB, MPUIOTOBIEHHBLIX U3 KOJIOCLEB 3€PHOBLIX KyJb-
TYP, YOpaHHbIX O4ECOM B paHHME hasbl CrEenocTy, U X NPUrOAHOCTU KaK Cblpbsl 41 MPUrOTOBNEHUS KOPMOB
ana polo. Matepuanbl 1 meToabl. OGBEKTOM McCCrneaoBaHUA ObinvM MsArkas o3vmaan nwenuua (Triticum
aestivum L.), wapo3epHast o3umasi nwenuua (Triticum sphaerococcum Percival) n tpututpurua (x Trititrigia
cziczinii Tsvel), BbipalLeHHble B 2022-2023 rr. Ha tore PocTtoBckon obnact. Y6opKy nponsseny cnocobom ove-
ca 6e3 obMornoTa 1 pasgeneHus 3epHOBOro BOpoXa B pasfivyHble CPOKW, COOTBETCTBYHOLLME OMnpeneneHHbIM
asam co3peBaHus. 3 3epHOBOro Bopoxa pasHbIX CPOKOB YOOPKM Obln MPUrOTOBIEH rPaHyIMPOBaHHbINA KOPM.
BbIn BbINOMHEH XMMUYECKUA aHan1M3 Npob KopMma no cTaHAapTHbIM MeToavkaM. Pe3ynbTaTtbl u o6cyxae-
Hue. Hauny4ywmnm cpokom y6opK/M 04EeCOM 3epHOBBLIX KyNbTyp, B TOM YUCIE MATKOW MLUEHWUUbI, AnS NpuUro-
TOBMEHUS KOpMa U3 NX KOJIOCLEB SABMAETCA ha3a cepeanHbl BOCKOBOW CMEMOCTU, TaK Kak B 3Ty dhasy OHM
cogepXat MakcMmMarnbHOe KONMMYeCTBO NMPOTEMHA, B TOM YUCHE HE3AMEHUMbIX aMUHOKMCIIOT, U MUHUMarb-
HOE KONuM4ecTBO KreTyaTkn. B a3y cepeguHbl BOCKOBOW CNESIOCTU KOMOCbA MATKOW MLUEHMUbl cogepxar
14,86% npoteunHa n 5,03% He3aMeHMMbIX aMUHOKUCIIOT, LUAPO3EePHON MLUEHWLbI, COOTBETCTBEHHO, 14,23 1
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7,26%, Tpututpurum — 18,21 n 7,46%. LLlaposepHas nweHvua M TPUTUTPUTNS UMEIOT Ny4llee KayecTBO
KOpMa, MPUroTOBMEHHOIO M3 MX KOJIOCHEB, YEM 03UMasl MsArkasl nileHvua. MNpuUroToBNEHHbIN U3 HUX KOPM
nmeeT Bornbluee copgepXKaHve NPOTEVHA U HE3AMEHWUMbIX aMUHOKWUCIOT M MyYLUMIA aMUHOKUCIIOTHBIWA Mpo-
vnb. 3TO NO3BOSIAET MCMOMB30BaTb MX B MPUrOTOBIEHUN KOPMOB A5l pbl® AN NOBbLILLEHUS COAEPXKaHUs
6enka. Ho HepgocTaTkoM aTuX KynbTyp siBnsetca Ha 10-12% 6onee BbICOKOE, YEM Y MATKOW MLUEHWLbI, CO-
AepxaHue knetyaTku. BeiBoabl. Konocksi 3epHOBbIX KyMbTyp, YopaHHble o4ecom, 6e3 obMornoTa, B ¢hasy ce-
PEAVHbI BOCKOBOW CMENOCTMW, MOTYT CTaTb CPEACTBOM MOBbILLIEHUS MUTATENbHOW LIEHHOCTM KOPMOB 4115 pbiO,
B YaCTHOCTM Kapna, 3a c4eT 6oree BbICOKOrO CoAepXKaH1si NepeBapymoro NpoTenHa.

N 2 (74), 2024

Kmodeenle crioga: KopmieHue pbib, numameribHasi UeHHOCMb KOPMO8, KOPMOGOU MPpOMmeuH.

LutnpoBaHue. baxdeBHukoB O. H., bparunHey C. B., KpaBueHko H. C., NMaxomos B. . Konocbsi 3epHOBLIX
KynbTyp paHHUX a3 CnernocTu Kak UCTOYHVK NOBbLILLEHWS NUTATESbHOM LIEHHOCTM KOPMOB Ans pblb. M38e-
cmusi HB AYK. 2024. 2(74). 230-240. DOI: 10.32786/2071-9485-2024-02-28.

ABTOpCKMI BKNnaa. Bce aBTOpbl HACTOSILLEro MCCNenoBaHNs NPUHUMAanM HeNocpeaCTBEHHOE y4YacTue B MNiaHWpoBa-
HWM, BbINOMHEHUW UNW aHanu3e AaHHOro uccrnenoBaHusl. Bce aBTOpbI HAcTosIWEN CTaTbM 03HAKOMUIUCL C NpeacTaB-
TNEHHbIM OKOHYaTeSbHLIM BapuaHToM 1 ogobpunm ero.

KoHdnuKT nHTepecoB. ABTOpbI 3a8BMAIOT 06 OTCYTCTBUM KOH(NNKTA MHTEPECOB.

BBepeHue. B HacTosllee BpemMsa B CenbCKOM X03ancTBe Poccun akTyarnbHoOW 3agadven
SABNSAETCS OpraHmn3aLms nosIHOLEHHOrO KOpMIeHus pbib, BoipallMBaemblx B npygax. TpaguumoH-
HO OCHOBHbIM UCTOYHMKOM CbIpbS AN NPUrOTOBIEHMS KOPMOB B MPYAOBOWN akBaKyrnbType sBMs-
eTcs (pypakHoe 3epHo [11]. Ho TpaanuUMOHHbIE 3epHOBbLIE KYMNbTYPbl, TakMe Kak nleHuLa u s4MeHb,
cogepXaT HegocTaTodHoe KOnMyecTBO npoTevHa [2]. [oaToMy Ans NpUroToBneHUs MOMHOLEHHbIX
KOPMOB AN pbl® NPUXOAMTCS AOMNONMHUTENBHO MCNONb30BaTh AOPOrocTosiLLmMe Buabl 6€nKoBOro Chi-
pbsl, YTO 3HAYUTENBHO YBENMUYMBAET UX CEOECTOMMOCTb. MOMMMO 3TOrO 3EPHOBOE ChbIPbE COAEPKUT
Maro He3aMeHMMbIX aMWHOKMCIIOT, KOTOPbIE SIBASKOTCA «CTPOUTENbHBIM MartepuanoM» Ansi opra-
HM3Mma pblb, 0COOEHHO MarbKoB [7].

Ocob6eHHO OCTPO CTOUT BOMPOC C MPOTEMHCOAEPXALLMMN KOPMaMn Ans pblD, Tak Kak OHM
UMMOPTUPYIOTCS UM MPOU3BOASTCA N3 MMMOPTHOMO Chipbs, YTO HEraTMBHO BMMSET Ha WX AOCTYr-
HOCTb M cToMMOCTb [14]. Heobxoanmo pewmnTtb npobnemy NoBbILLEHUS COOEPXaHUS B KOpMax Npo-
TenHa, BKNoYasi He3aMeHNMbIE aMUHOKMCIIOThI, MO BO3MOXHOCTM UCNONb3Yysi pacTUTENBHOE ChIpbeE,
NpPOV3BOAMMOE B CEMNbX03NPeanpUaTUSIX.

MoBbICUTb NUTATENbHYD LEHHOCTb 3€epHa O3MMOWN MLUEHWLbl BO3MOXHO, ybupas ero ao
HacTynneHns NomnHoM cnenocTu. M3BeCTHO, YTO MakCUMarnbHOe codepXKaHne B HEM NpOTeMHa npu-
XOOMTCA Ha ra3dy BOCKOBOW, a He MorHon cnenoctu [6, 8]. BkrioyeHne He3epHOBOW YacTu Koroca
nweHnubl, cogepxawlen 2% xupoB n 5% 6enka, B COCTaB KoOpMa NO3BONMUT YBENWYUTL €ro nuta-
TENbHYK LIEHHOCTb. VI3BECTHO, YTO He3epHOBasi YacTb KOroca, He AOCTUMLLEro MofIHOW CNemnocTu,
nmeet Goree BbICOKOE coaepXaHme NpoTerHa v Apyrux nuTaTenbHbIX BewwecTs [16].

Vcnonb3oBaBLUMeCs paHee TeXHoNormm ybopku Obinm paccymTaHbl Ha cbop 3epHa non-
HOM CMEenocTU U KOHOULMOHHOW BRaXHOCTU. HO HOoBasa TexHonornsa yoopkum 3epHOBbLIX O4ECOM
co3garna BO3MOXHOCTb cOopa BNaXKHOro Hegocnenoro 3epHa 1 HEOOMOMOYEHHbIX KONOCbeB [17].
OTO NO3BONSET 3aroTOBUTL PACTUTENBHOE Chipbe Arsi KOPMOB € BOMbLUMM coaepXKaHneM NpoTenHa
3a CYET paHHUX CPOKOB YOOPKM U MCNOMb30BaHNSA HE3EPHOBOM YacTuh konoca [15].

Tak Kak TpagULUMOHHbIE 3EPHOBBIE KyNbTYpbl MMEKT HEAOCTATOMHOE ANsi KOPMOBbLIX Lie-
nen copgepxaHue nNpoTerHa, B NocregHee Bpems YBENMUUUICA MHTEPEC K BbipallMBaHUIO HeTpa-
OVNUMOHHBIX 3€PHOBBIX KONTOCOBBIX KYNbTYP U U3Y4EHMIO BO3MOXHOCTU UX UCMOMb30BaHWs B Kaye-
CTBE Cbipbs AN NPUrOTOBMNEHUSA KOpMa 4118 BCeaaHbIX pbib [12].

Bce BblwensnoxeHHoe 00YCNoBUMIO HEOOXOAMMOCTb BbINOSIHEHMSA WCCNEOOBaHUA Mo
N3YYEHNIO XMMMYECKOr0O COCTaBa M onpeaerieHnto aMmmHOKMCITIOTHOrO Npodomnga Kopma, nNpurotTos-
JNIEHHOro M3 3epHa M He3epPHOBOW YacTu Koroca paHHUX a3 CnenocTtu, C Lenbilo YyCTaHOBMNEHUS
MX NPUrogHOCTW ANsl NPUroTOBIEHUSA KopMa AMsl BCESAAHbIX pbid U paLMoHanbHbIX CPOKOB yOop-
Kn, obecneynBaroLnx NonyvyeHne Ka4eCcTBEHHOMO Chipbsl.

Llenb nccnegoBaHus: n3yyeHne XMMUYECKOro CocTaBa M nNuTaTenbHON LIEHHOCTU KOPMOB,
MPUIrOTOBMEHHBIX N3 KONMOCLEB 3€PHOBbLIX KYNbTYP, YOPaHHLIX O4ECOM B paHHWe hasbl Cnenoctu, u
onpegeneHne BO3MOXHOCTU UX UCMONb30BaHUSA B KAYECTBE Chipbs A9 NPUrOTOBIIEHUSA KOPMOB A5
pbI6 1 pauMoHarbHbIX CPOKOB YOOPKM.
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Martepuanbl n metoabl. B xoge nccnegoBaHun npovsBenn yOOpKy MSArkon 03MMOM
nweHnupl (Triticum aestivum L.) [1], wapo3epHon o3umon nwenuubl (Triticum sphaerococcum
Percival) [20] n Tpututpurum (x Trititrigia cziczinii Tsvel) [4], BbipaweHHbix B 2022-2023 rr. Ha
tore PocTtoBckon obnacTu.

Y60pKy npom3senn cnocobomM oyeca konocbeB 6e3 0OMonoTa 1 pasgeneHns 3epHOBOro Bo-
poxa (3epHO U He3epHOBas YacTb KOMOCa) B pasfnnyHble CPOKM, COOTBETCTBYIOLLME ONpeaeneHHbIM
hasam cospeBaHns 3epHa, 0603HaYEHHBIM Janee Ha puUcyHKax 1 B Tabnuue Homepamu: 1 — MOroy-
Hasl CrnenocTb, 2 — TecToobpasHasi cnenocTb, 3 — Ha4Yano BOCKOBOW CMENoCcTU, 4 — cepeanHa BOCKO-
BOW CMEenocTu, 5 — KOHeL, BOCKOBOW CMernocTu, 6 — nonHas cnenoctb [19]. Y60opKy 3epHOBbIX KynbTyp
BbIMOSHANN O4ECHIBAIOLLIEN XKaTKOW, arperatMpyemMoin C KONeCHbIM TPaKTOpOM, C BbIrPY3KOW 3epHOBO-
ro Bopoxa B 6yHkep-HakonuTtenb [9].

/3 3epHOBOro Bopoxa 6Obifl NPUroToBMNEH rpaHyrnMpoBaHHbIN KOPM, M3rOTOBMEHHLIN MO HOBOM
TEXHONOMM, BKITHOYAIOLLEN OnepaLmn SKCnaHaAMpPOoBaHMS BOPOXa, €ro CyLUKU, N3MENbYEHNS U rpaHy-
nunposanus [10].

Mpobbl kOpMa, NPUTOTOBMEHHOIO M3 3EPHOBOIO BOpOXa pa3HbiX a3 cnemnoctu, otoupanm
no metoguke, nanoxeHHon B FOCT ISO 6497-2014, n rotoBunu k aHanmay cornacHo NOCT ISO
6498-2014. Bbin BbINOMHEH XMMUYECKUA aHanM3 Npob kopma no CTaHA4apTHbIM MeToaukam, B pe-
3ynbTaTe KOTOPOro yCTaHOBWIM obLuee cofep)XaHne B HEM MPOTENHA, KUPOB, 305bl N KNeT4YaTKu.
CopaepxaHve B KOpMe OTAENMbHbIX HE3aMEHNMbIX aMUHOKUCIOT Onpeaensann cnocodbomM kanunnsp-
Horo anekTpodopesa [5, 18] no TOCT P 55569-2013 ¢ ucnonb3oBaHmeM npubopa «Kanenb-104T».

CoaepxaHue He3aMeHUMbIX aMUHOKUCIIOT U NPOTEMHA B KOPME CpaBHMBAnM C UX Coaep-
XaHneMm B «upearnbHOM» KOpMe Afis ABYXSIETHEro kapna Ha otkopMme [3], a Takke onpegensnu
€ro aMUHOKMCIOTHbBIA CKOP MO CyMMe He3aMEeHUMbIX aMUHOKUCIOT 1 MO HEKOTOPbLIM U3 HUX [6, 13].
BbINo NpUHATO, YTO UX coaep)KaHue B «uaearnbHOM» KOpME Afsl Kapna COCTaBnsaeT: NpOTeuH —
30%, cymMma He3aMeHMMbIX aMUHOKMCNOT — 13%, Nn3nH — 2%, MeTUoHUH — 0,7% [3].

OueHKy CTaTUCTMYECKOW [OOCTOBEPHOCTM MoKasaTenen BbINOMHWMW, WUCMNOMNb3ysi METoA
onpenenenna pasnuumn Mexay Bblbopkamu MO HaMMEHbLUEN cyLecTBeHHON pasHocTn (HCP) no
metoamke b. A. [locnexosa (Jocnexos b. A. MeTtoguka noneeoro onbita: (C OCHOBaMW CTaTUCTK-
Yyeckon obpaboTkn pesynbTaToB UccneaoBaHun). — Msa. 6-e, crep., nepened. ¢ 5-ro nsg. 1985r. —
Mocksa : AnbsiHc, 2011. — 350 c.). 3HavyeHne HCP onpegenanu npu 5 %-HOM ypOBHE 3HAYMMOCTMU.

Pe3ynbTathl n o6cyxpeHue. NpeaBaputenbHble pesynbTaTbl YOOPKM BblIOpaHHbIX 3ep-
HOBbIX KyNbTyp NoKasanwu, YTO OHa MOXET ObiTb YCMELUHO OCYLLECTBMNEHA OYEChIBAOLLEN XKaTKOM
nuuwb B dha3e BOCKOBOW M MOJSTHOW CNEnocTW, Toraa Kak B dpasax MOMOYHOM U TecToobpasHomn
CMEesniocTn, XxapakTepu3ayoLLNMXCst BbICOKOW BIIAXKHOCTBIO 3epHa M HE3EPHOBOW YacTy Konoca, oHa
3HAYMTENBLHO 3aTpyaHEHa.

Pe3ynbTathl 06LLEr0 XMMUYECKOrO aHann3a coctaBa NPUroTOBNEHHOMO KOpMa nokasanu,
YTO cofepKaHue XUPOB M 305bl B 3€PHOBOM BOPOXE BCEX M3ydaeMblX KynbTyp B Mpouecce co-
3peBaHusA MeHseTca B Hebonblumx npeaenax. CoaepXaHue XMPOB COCTaBMnsAeT: ANs MSTKON
nweHnubl 2,02-2,29%, waposepHon nwennubl 1,91-2,82%, tputntpurum 1,89-2,38%. Makcu-
ManbHOEe COoAEepKaHMe XMPOoB HabnaaeTca B pa3y TecToobpasHON cnenoctu (4na MArkon niue-
HULbI — Ha4ana BOCKOBOMW), MUHUManbHoe — B a3y MOMHOM cnenoctu. [na cogepxaHust 301bl
3adhMKCMpOBaHbI cneayoLlme ananasoHbl: ANs MArkon nwenvubl 3,96-4,25%, wapo3epHon niue-
Huubl 5,81-6,40%, TputuTpnrmn 5,20-6,44%.

HanpoTuB, gons npoTenHa, BKoYasd HE3aMEHUMbIE aMUHOKUCIIOTBI, W KNneTyaTku B CO-
CcTaBe KopMa, NPOn3BeAEeHHOro M3 KOMocbeB pasHbix ha3 Co3peBaHMsl, UCMbITbIBAET 3HAYMTENb-
Hbl€ U3MEHEHUS.

Ha pucyHke 1 npuBedeH rpadmk N3MeHEHUS COAepKaHNsA KNeTYaTkn B KOPME U3 KOMOCLEB B
npouecce co3peBaHusa (HCPys=5,3 — goctoBepHo). 3aecb u ganee Homepamu 0603HaYeHbl hasbl
co3peBaHuA 3epHa: 1 — MOMoYHas CnenocTtb, 2 — TecToobpasHasi CnernocTb, 3 — Ha4ano BOCKOBOW
cnenocTtu, 4 — cepeauHa BOCKOBOW CNENocTn, 5 — koHeL, BOCKOBOW CMENocTy, 6 — NonHas cnenocTb.

Kak B1naHO u3 puc. 1, xapaktep M3MEHEHUs] COAepXKaHWsA KINEeTYaTKM B KOMOCbAX MSAMKON U
LLIAPO3EPHON MLUEHNLbI, @ TaKke TPUTUTPUrMK pasnuyeH. Ecnm B kKopme 13 KONoCcbeB MATKOM 03MMOW
coaepkaHune KneTyaTkn MakcumaribHO B paHHue dpasbl pa3BnTus 3epHa, gocturas 13,52%, a no me-
pe ero co3peBaHusi MOCTEMEHHO CHMXaeTca Ao MuHumyma 11,5% npu nonHom cnenocTu, To B KOMo-
CbsIX LLIAPO3EPHON MLLEHULBI Y TPUTUTPUIMK M3HAYarbHO BbICOKOE €e coaepXaHne CTaHOBUTCS Mu-
HMManbHbIM (COOTBETCTBEHHO, 17,35 1 19,94%) B ha3bl Hayana n cepeavHbl BOCKOBOW CMEnocTy,
rnocrie 4Yero NocTeneHHo Bo3pacTaeT, AocTurasi npu nonHon cnenoctn 20,78 n 21,54%.
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PucyHok 1 — MIameHeHre cofepykaHust KrneT4yaTkn B KOPMe 13 KOJTOCLEB 3€PHOBbLIX KyIbTyp B npoLecce
co3peBaHus: 1-6 — pasbl co3peBaHUd 3epHa
Figure 1 — Variation of cellulose content in feed from cereal ears in the process of ripening:

1-6 — grain ripening stages

Tak Kak KneTyaTka o4eHb MNrnoxo nepesapmnBaeTcst OpraHn3mMoMm pbib, TO KONockbs nocnen-
HUX OBYX KyNbTyp paunoHanbHO MCNOMNb30BaTb Ha KOPM MMEHHO B 3T hasbl, Tem 6onee 4To co-
AepxaHue KnetdyaTkm B HUX BO Bcex (pasax 6onblue, YeM y MArkor nueHuubl. OcobeHHo aToT
He4oCTaToOK XapakTepeH ANns TPUTUTPUIMK, Y KOTOPOW 3TOT Moka3aTtenb B ¢hasbl BOCKOBOMW U MON-
HOWN CNenocTu BbIle, YeM Y MArKOW NiieHuLbl Ha 6-10%.

NameHeHne cogepxaHusa npotenHa (HCPys=2,3 — OOCTOBEPHO) B KOMOCbSAX U3ydYaeMblX
3€pHOBbIX KYNbTyp N0 Mepe CO3peBaHWs Takke NPOUCXOQUT PasnnyHbLIM 06pa3oM (PUCYHOK 2).
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PucyHok 2 — NameHeHre cofepxaHusi NpoTenHa B KOPMe U3 KONOCbEB 3ePHOBLIX KYNbTYp B Npouecce
co3peBaHus: 1-6 — pasbl co3peBaHUd 3epHa
Figure 2 — Variation of protein content in feed from ears of cereal crops in the process of ripening:

1-6 — grain ripening stages
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B Kkonocbsix MArkon nuieHuubl codep)kaHne nNpoTeMHa C MOMEHTa Hadana co3peBaHus
BO3pacTaeT, gocturaa Makcumyma 14,86% B a3y cepeamHbl BOCKOBOW CMENOCTH, a 3aTem yObl-
BaeT 0O MWHMManbHOro 3HadveHus 12,66% npwu OOCTWXEeHWW norHow cnenoctu. Hanpotus, B
KOpMEe M3 KOMOCbEB LIAPO3EpPHON MLIEHULBI cogepXaHme npoTenHa makcumanbHoe (15,66%) B
hasy TecTtoobpasHor cnenocTu, nocne 4ero cHmxkaerca o mmHumyma 13,01% npu nonHom cne-
noctu. B otnnumne ot Nwexud, y TPUTUTPUrmM cogepkaHne npoTenHa niaBHO BO3pacTaeT OT Mo-
NOYHONM A0 KOHLA BOCKOBOM crnenoctu, gocturas 18,51% v nuib HEMHOIO CHUXasiCb NPuW MOSTHOM
CO3pEeBaHNN.

Pe3ynbTaThl XMMWYECKOrO aHanusa nokasanu, YTO COAepXaHue MpoTeMHa B KOpMe 13
KOMNOCbEB MSNKOM U LLApPOBUOHOW MEHWL, pa3HbiX a3 co3peBaHMsi CONOCTaBMMO, TOrAa Kak go-
na 6enka B kKOpMe U3 TPUTUTPUIMM NPEBLILLAET €ro AOBOSIbHO 3HauuTenbHo, gocturas 18,5%.
Ecnu B Hayane co3peBaHus ero cogepxaHue 6onblue, Yem y nuweHul, Ha 2-4%, TO NpU NOSTHOWM
cnenocTtu — yxe Ha 5,5%.

OpHako obLiee cogepkaHne NpoTeNHa B KOPMax M3 KONMOCLEB BCEX M3yYaeMbIX KynbTyp
OOBOJSIbHO 3HAYUTENBHO YCTYNaeT HOPMAaTMBHOMY ANA «uaearnbHOro» KopmMa Anga kapna, coctas-
nawowemy 30%. PasHuua coctasnsaet 15,14-17,34% ana markon nweHuupl, 14,34-16,99% pns
waposepHon n 11,5-13,1% ponsa TpuTUTpUrKn.

B pesynbTate XMMMYECKOro aHanusa B kopmax M3 3epHOBOro Bopoxa Obino onpeaeneHo
COLEPXaHNE KaXaon N3 HE3aMEHUMbIX aMUHOKUCAOT U UX CYMMbI (PUCYHOK 3).

Kak BugHoO 13 pucyHka 3, xapaktep M3MeHeHus 3TOro nokasaTens B npoLecce co3pesa-
HUS 3epHa oTNu4aeTcsa oT hOpPMbl KPMBLIX CcoaepKaHusa npoTenHa Ha puc. 2 (HCPgs=1,9 — go-
CTOBEpHO). [ns BCEX M3ydaeMblX KyNbTyp MUHUMAaNbHOE CoAepkaHue CyMMbl He3aMeHMMbIX
aMUWHOKMCIOT B KOpMe Habnioganocb B pa3e TeCToobpa3HoOW CnenocTu, a MakCMMaribHOe — Ha
CcTagum cepeamHbl BOCKOBOW CMENOCTU, C OaNbHEALWMM YMEHbLUEHMEM MO Mepe CO3PEBAHUA.
MakcmanbHoe 3Ha4yeHMe 3TOro nokasaTens cocTaBuno: Ansa msirkon nweHuubl — 5,03%, ans
WwaposepHon — 7,26%, Tpututpurum — 7,46%. BennumHa cymmbl He3aMEHMMbIX aMUHOKUCIIOT B
KOMNOCbAX LUIAapO3€PHON MWEHULbI U TPUTUTPUNMK Bbinia NPMMEPHO CONOCTaBMMa OT MOMOYHON 40
cepeanHbl BOCKOBOW CNEeriocTy, Nocre Yero npu nofiHoM co3peBaHvMn Ans nocrniegHen oHa Goina
6onbuwe Ha 1,3-1,5%.

%

N 2 (74), 2024

8

7 2

5 N
‘\*__.__.
4-.;—0—
3
1 2 3 4 5 6

—a—[lweHunua markas —8—LllaposepHan nweHnua —a— TpUTUTPUrua

PI/ICyHOK 3 — \ameHeHune coaepXxaHna CyMMbl He3aMeHUMbIX aMWHOKUCTIOT B KOpPMe U3 KOJTOCbEB 3€PHOBbIX
KynbTyp B npoLecce co3pesaHns: 1-6 — dhasbl cospeBaHus 3epHa
Figure 3 — Variation in the content of the sum of essential amino acids in feed from ears of cereal crops
in the process of ripening: 1-6 — grain ripening stages
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CymMMa aMMHOKMCNOT BO BCeXx (pasax co3peBaHUs AN LAPO3EPHOW MLIEHMUbl U TpK-
TMTpUrMM Ha 1-2% Bbllwe, YeM Yy MArkoM nwweHuubl. OQHaKo 3HaYeHWe OaHHOro nokasartens B
KOpMax U3 KONOCbEB BCEX M3yYaeMbIX KynbTyp YCTynaeT HopMaTuBHOMY, cocTaBnstowemy 13%.
Mpn mMakcMmanbHOM coep)XaHuM CyMMa aMWHOKUCIOT B KOPME M3 MSTKOW MEeHWLbl MEeHbLUE
xxenatenoHon Ha 7,97%, wapo3epHol — Ha 5,74%, TputUTpurn — Ha 5,54%.

Takum o6pa3om, KOPM U3 KONOCbEB 3€PHOBbLIX KyIbTyp, YOPaHHbIX 4O HAcTynneHus nosn-
HOM CNenocTn, xapakrepuayetcs 6onee HNU3KMM CoOepXKaHWEM KreTyaTku n Gonee BbICOKUM —
NpoTenHa U He3amMeHMMbIX aMUHOKUCIIOT, T.e. 006ragaeT nyywen yCBOSEMOCTbIO U MUTaTeNbHOM
LEHHOCTbIO, YEM KOPM N3 KOMOCLEB MOMHOM CMEeNnocTu, XOTA N YCTYNaeT «uaeanbHOMY» KOpMY.
Mpn aTOM Wapo3epHas MuweHnua n TPUTUTPUIMSA B KA4YeCTBE Cbipbsl AN Kopma obecneymBatoT
Oonee BbICOKOE coaepXaHMe He3aMEeHUMbIX aMUHOKUCIIOT, @ TPUTUTPUIAS U B Lenom Oerka.

[ns ycBoSeMOCTM KOpMa BaXKHO He TOJIbKO BbICOKOE cofep’kaHne He3aMeHUMbIX aMUHO-
KMCNOT, HO N ero cbanaHCMpPOBaHHOCTb MO CPaBHEHUIO C «MAearbHbIM» KOPMOM, XapaKTepuayto-
LLAACs aMUHOKUCITIOTHBIM CKOPOM NO CYyMME He3aMEeHUMbIX aMUHOKUCIIOT (PUCYHOK 4) N oTaenb-
HO no kaxgaomn n3 Hnx (HCPys=0,16 — 0OCTOBEPHO).

Kak nokasanu pesynbTatbl aHanusa, MakcmarsibHble 3Ha4YeHUss aMMHOKUCITOTHOMO cKopa
Habnganuch y Wapo3epHON NLWEHNLbI 1 TPUTUTPUrun B pasy cepeamHbl BOCKOBOWM CMENOCTH, a
Y MAKOM MeHULbl — ee KoHua. MakcnmaribHble 3HaYeHNsa ckopa COCTaBmAoT AN KopMa U3 MAr-
Ko nweHunubl 0,86, a n3 Tpututpurnm — 0,95, 4TOo ANA BbipaMBaEMOro B Npyaax kapna saBnseT-
CS XOPOLUMM nokasaTesiem.

Y WaposepHon xe MNLEHNLbl MaKCUMaribHbIi aMUHOKUCIIOTHBIN CKOp B (hase cepeauHbl
BOCKOBOW crnefnioctn coctaenseTt 1,18, npeBbillas ero cogepxaHme B «uaeanbHOM» KOpMe, YTO
HexenaTtenoHo. Moatomy Gonee npvemMnemMbiM SBASIETCA UCMOMNb30BaHUE AN NPUroTOBIEHNS
KOpMa KOJSTIOCbEB LLAPO3epHON MNLIEHNLbI B (ha3e KOoHLa BOCKOBOW CMENOCTM CO 3Ha4YeHUEM cKopa
1,04, 6onee 6nM3KkMM K eaUHNLIE.
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PI/ICyHOK 4 — \ameHeHne aMMHOKUCIIOTHOrO CKOpa no cyMmme He3aMeHUMbIX aMUHOKUCIIOT B KOpMe
N3 KONOCbEB 3€PHOBbLIX KYIbTYp B npoLecce co3peBaHus: 1-6 — dhasbl co3peBaHUs 3epHa
Figure 4 — Variation in amino acid score of the sum of essential amino acids in feed from ears of cereal
crops in the process of ripening: 1-6 — grain ripening stages

B uenom ckop no cymme He3amMeHWMbIX aMUHOKUCIIOT A KONOCbEB LLapo3epHOn niue-
HULbI ¥ TPUTUTPUTUAK BbiLLE, YEM AN MATKOW MLUEHULbI.

B kayecTBe npumepa B Tabn. NpMBeAEHO CoaepXXaHne oTAemNbHbIX He3aMeHUMbIX aMUHO-
KMUCNOT AN KOpMa M3 KOJNOChEB LLap0o3epHOii NileHnLbl pasHbiX (a3 co3peBaHus.
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HH>XHEBOAXXCEKOI'O ArPOYHHBEPCHTETCKOI'O KOMIOAEKCA: Mo 2 (74)' 2024
HAYKA H BBICIHEE ITPOPECCHOHAABHOE OBPA30BAHHE
Tabnuua — CogepxaHune oTAeNbHbIX HE3aMEHUMbIX aMUHOKUCIIOT B KOPME M3 KOJNIOCbEB LLIAPO3EPHOMN
nweHuLbl pasHblx ¢as cospeBaHus (% Cyxoro BellecTsa)
Table — Content of individual essential amino acids in feed from ears of Indian dwarf wheat of different
ripening stages (% of dry matter)
dasa co3peBaHus 3epHa / Grain maturation phase

«peanbHbin
AmuHokmcnoTa / Amino acid Ne1 Ne2 Ne3 Ne4 Ne5 Ne6 kopm» / The

Perfect Food
ApruHuH / Arginine 0.71 0.55 0.66 0.58 0.57 0.56 1.90
JIn3unH / Lysine 0.62 0.48 0.57 0.62 0.44 0.40 2.00
®eHunanaHuH / 050 | 044 | 066 | 068 | 065 | 065 1.40
Phenylalanine
Mmctuaomn / Histidine 0.28 0.29 0.39 0.44 0.40 0.40 0.72
fleiumnn+usoneauun / 150 | 1.40 | 1.99 | 1.94 1.70 1.59 3.00
Leitsin+isoleitsin
MeTnoHuH / Methionine 0.43 0.24 0.33 0.34 0.26 0.23 0.70
BanuH / Valine 0.80 0.59 0.58 0.76 0.66 0.66 1.48
TpeoHuH / Treonin 0.91 0.68 1.15 1.40 0.81 0.79 1.20
TpuntodaH / Tryptophan 0.40 0.38 0.48 0.50 0.44 0.43 0.60
Cymma* / Sum* 6.15 5.05 6.81 7.26 5.93 5.71 13.00

*(HCPos= 1,12) — gocToBepHo / *(HCPs= 1,12) — reliably

M3 oTaenbHbIX He3aMEeHUMbIX aMUHOKUCIIOT 0coboe BHMMaHWe npu aHanuse 6bino yge-
neHo nnaunHy (HCPys=0,32 — 0ocToBEPHO), 3HAYUTENBHbIN HEAOCTATOK KOTOPOro XapakTepeH Ans
3€pHOBOIO CbIPbs (PUCYHOK 5).
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PucyHok 5 — MIameHeHre aMUHOKUCIIOTHOMO CKopa Mo NIN3NHY B KOPME 13 KOSTOCbEB 3€PHOBbLIX KYNbTYP
B npouiecce co3peBaHus: 1-6 — dhasbl co3peBaHnst 3epHa
Figure 5 — Variation of amino acid score of lysine in feed from ears of cereal crops in the process
of ripening: 1-6 — grain ripening stages

PesynbTaTbl aHanusa nokasanu, Y4To XapakTep M3MEHEHUsI aMUHOKMCIIOTHOrO ckopa Ans
N3MHa B KOPME M3 KONOCLEB TaKoW e, KaK y ckopa AN CYMMbl HE3aMEHUMbIX aMUHOKUCIOT 1
UMEET MaKCMMYMbl 1 MMHUMYMbI B Te e dhasbl Co3peBaHus. [Ins BCeX TPeX KynbTyp XapakTepeH
3HaUMTENbHbLIN HegocTaTok nuamHa (35-60%), nNpeBbiaOWMn HEAOCTATOK OCTanbHbIX aMWHO-
KUCMOT, YTO AenaeT fN3UH NIUMUTUPYIOLLEA aMUHOKMCIOTOM AN Kopma U3 3epHOBOro BOpoxa.
Mpu aToM B hase cepeamHbl BOCKOBOW CNENOCTU aMUHOKWUCIIOTHBIN CKOp MO NU3UHY ANs Kopma
N3 KOJNOCLEB LLIAPO3EPHON MLLEHNLbI U TPUTUTPUIMK BbILLE, YEM AN MSATKOM MNLUEHWLbI, TOrAa Kak
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B dpasdy MOMHOM CNenocTu — HUxe. Hanny4dwmin nokasaTenb CKopa UMeET LWapo3epHas neHnua
B (pasy cepeamHbl BockoBou cnenoctu — 0,65, Torga Kak Ana MArkon niieHnupl HambonbLuee ero
3HayeHue — 0,56, a TpuTuTpurum — 0,57.

CogepxaHue ocTanbHbIX HE3AMEHUMbIX aMWHOKUCIOT OAEMOHCTpUpYeT Gonee BbICOKOE
COOTBETCTBUE «uAearlbHOMYy» aMWHOKUCIOTHOMY Mpodumo Kopma, Yyem nunaunH. B yactHocTw,
O METMOHWHA aMUHOKUCIOTHBIN CKOp B a3y cepeduHbl BOCKOBOW CMENocTU cocTaBnsaeT: and
Msirkon nwenunubl — 0,87, waposepHon — 1,03, Tpututpurnmn — 1,06.

B LLenom Konocbs LWapo3epHOW NWEHULUbI U TPUTUTPUIMM NMEIDT Bonee BbICOKOE coaep-
XaHne oTAesbHbIX aMUHOKUCIOT M UX CYMMbI, YeM Y MSATKOW NLIEHULbI, 1 UX aMUHOKUCINOTHbIN
ckop 6ornee COOTBETCTBYET CKOPY «naeanbHoro» 6enka B KopMe Ang kapna.

3akstoyeHue. YCTaHOBMNEHO, YTO 3EPHO U HE3EpPHOBAs YacTb KOMoCca 3ePHOBbLIX KyNbTyp paH-
HUX a3 cnenoctn nmetot Ha 1-2% BGonee BbICOKOE coaep)KaHWe npoTenHa U He3aMeHUMbIX aMUHO-
KMCIOT, YeM 3epHO MOITHOM CMEeNoCTH, XOTS M YCTYyNatloT Mo 3TOMY NoKasaTento «uaeanbHOMYy» KOpMy
ans pol6.

Haunny4wmm cpokom ybopku 3epHOBBIX KyNbTyp O4ECOM AN NPUroTOBIEHWS KOpMa U3 UX KO-
nocbeB ABMSETCA ra3a cepeuHbl BOCKOBOW CMENOCTW, Tak Kak B 3Ty a3y OHW codepkaT MaKCu-
MarbHOE KOMM4YecTBO NPOTENHA, B TOM YMCIE HE3aMEHUMbIX aMUHOKUCIOT, U MUHMMAIbHOE KOnnye-
CTBO kneTyaTku. B dpasy cepeanHbl BOCKOBOWM CNENOCTU KOMOCbSA MArKon niweHuubl cogepxat 14,86 %
npotenHa n 5,03% He3aMeHUMbIX aMWHOKUCIOT, LIapO3epHON MLEeHULbl, COOTBETCTBEHHO, 14,23 n
7,26%, Tpututpurum — 18,21 n 7,46%.

LLlaposepHas nweHnua u TPUTUTPUTMA UMEIOT NyYllee Ka4yecTBO KOpMa, NPUroTOBNEHHOro
N3 NX KONOCbEB, YeM O3MMas MsArkasi nuweHuua. NpuroToBNEeHHbIA U3 HUX KOPM MMeeT bornbluee
coAepXaHue nNpoTerHa U He3aMeHUMbIX aMUHOKMUCIOT U MNYYLWMA aMUHOKUCINOTHBIA Npodunb. 370
no3BonsieT UCMNomnb3oBaTb MX B MPUrOTOBMEHUM KOPMOB ANS pbl6 Ons NOBbILWEHUS COAEpPXaHUS
6enka. Ho nx HegocTtaTkoMm aBnsietca Ha 10-12% Gonee BbICOKOE, YEM Yy MSATKOW MLIEHULbl, CO-
AepXaHne kneTvyaTku.

PesynbTaThl ucCneaoBaHusi NO3BOMAT CAeNaTh BbIBOA, YTO HEpa3aeneHHbI 3epHOBOI BOPOX
(konocbs), yopaHHbIn ovecom 6e3 obmonoTa B hasy cepeamHbl BOCKOBOW CMEnocTy, MOXET CTaTb cpea-
CTBOM MOBbILLEHUS NUTATENbHON LIEHHOCTM KOPMOB ANs pblb, B YacTHOCTM kapna, 3a cyeTt bornee Bbl-
COKOro coaepxaHusi nepeBapuMoro NpoTenHa, B TOM Y1cre He3aMeHUMbIX aMUHOKUCHOT.

Conclusions. It has been established that the grain and non-grain part of the ear of grain
crops of the early phases of ripeness have a 1-2% higher content of protein and essential amino acids
than the grain of full ripeness, although they are inferior to the "ideal" feed for fish in this indicator.

The best time to harvest cereal crops for the preparation of fodder from their ears is the mid-
waxy ripeness phase, since in this phase they contain the maximum amount of protein, including es-
sential amino acids, and the minimum amount of fiber. In the middle of waxy ripeness, ears of soft
wheat contain 14.86% of protein and 5.03% of essential amino acids, 14.23% and 7.26% of spherical
wheat, respectively, and 18.21% and 7.46% of trititrigia.

Spherical wheat and trititrygia have a better quality of feed prepared from their ears than winter soft
wheat. The food made from them has a higher content of protein and essential amino acids and a better
amino acid profile. This allows them to be used in the preparation of fish feed to increase the protein con-
tent. But their disadvantage is that they have a 10-12% higher fiber content than soft wheat.

The results of the study allow us to conclude that the undivided grain heap (ears), harvested
by tow without threshing in the phase of mid-wax ripeness, can become a means of increasing the
nutritional value of fish feed, in particular carp, due to a higher content of digestible protein, including
essential amino acids.

N 2 (74), 2024

Bubnuorpadmyecknin cnucok

1. F'pomosa C. H., Ckpunka O. B., MNMoaropHei C. B., Camocpanos A. I1., YepHosa B. JI. Skonornuyeckoe mcnbi-
TaHWe COpPTOB M NNHUI O3UMOW MSArKOW MLIEHULbI B YCIOBMAX HOXXHOW 30HbI PocToBCckon obnacTtn. 3epHOBOE X03ANCTBO
Poccuun. 2023. T. 15. Ne 1. C. 17-22.

2. Xapéxuna T. B., WasaxmeToBa J1. H., ManHytamHoBa 3. P., AckapoBa A. A. lNMuTatenbHasa LeHHOCTb KOPMOB
pacTutenbHoro npovcxoxaeHus. Huea Tatapctana. 2019. Ne 1-2. C. 61-64.

3. XKenTos 0. A., Bopeukui A. N., MukuTiok B. B., flepeHb O. B., 'pex B. . Cnocobbl HopmunpoBaHus KopMm-
TNEeHUs NCKYCCTBEHHBIMW KOpMamu Npuv BblpallyMBaHWM ABYXMETHEro kapna 4o TOBapHOW Macchl B npyaax. Pubxe rocno-
papcTBo Ykpainm. 2013. Ne 3. C. 32-39.

4. NeaHoea J1. M., WyknuHa O. A., BopoHunxumHa W. H., BopoHunxuH B. B., 3asropognui C. B., OH3ekpen E. C.,
Komkoa A. [., YnenHuek B. . MNepcnekTuBbl MCNONb30BaHWA HOBOW CENbCKOXO3SNCTBEHHON KyNbTypbl TPUTUTPUTAN
(xTrititrigia cziczinii Tsvelev) B kopmonpounssofcTse. Kopmonpounssogctso. 2020. Ne 10. C. 13-16.

238



*kickk H3BECTHA Fkxkk

HH>XHEBOAXCKOIo ArPOYHHBEPCHTETCKOI'O KOMIIAEKCA:
HAYKA H BBICIIEE IPOPECCHOHAABHOE OBPA30BAHHE

N 2 (74), 2024

5. KomapoBa H. JIn3uH n gpyrne amMHOKMCNOTBI NOA HAAEXHbIM KOHTPONeM MeToda KanumnmnspHOro anekTpo-
copesa. Kombukopma. 2018. Ne 6. C. 72-73.

6. Kongparenko E. IM., KoHctaHTuHoBa O. B., Cobonesa O. M., MxmynkuHa E. A., Bepbuukas H. B., Cyxux A. C.
CopepxaHue 6enka M aMMHOKMCNOT B 3epHe 03WMbIX KynbTyp, Mpou3pacTalolmx Ha Tepputopum necoctenun HOro-
BocTtoka 3anagHon Cnbupu. Xumus pactutensHoro ceipbs. 2015. Ne 3. C. 143-150.

7. Konmakos B. W., Konmakosa A. A. AMMHOKUCINOTbI B NEPCMeKTUBHBLIX KOpMaXx Ans akBakynbTypbl pbl6: 0630p aKc-
nepMMeHTasnbHbIX AaHHbIX. XKypHan Cubupckoro chegepanbHoro yHuBepeuteta. buonorus. 2020. T. 13. Ne 4. C. 424-442.

8. Pygon [. B. ViccnepoBaHue nuTaTenbHOM LIEHHOCTM 3epHa Ha pasHbIX CTaausx cnenoctu. MNMonutemartuyeckuia
CETEBOM ANEKTPOHHbBIN HayYHbIN XypHan KybaHckoro rocygapcTBeHHOro arpapHoro yHmsepeuteTa. 2023. Ne 190. C. 128-136.

9. Pypon . B., Naxomos B. N., Kambynoe C. L., Onbwesckas A. B., 3onotos C. A., Manbuesa T. A. lNpume-
HeHne meTofda o4éca B TeXHOMnormm ybopkn MHOroneTHNX 3epHOBbLIX KOMOCOBBIX KyNbTyp paHHuX a3 cnenoctu. Hayu-
HbIV )xypHan KyblrAY. 2022. Ne 6. C. 214-224.

10. Pygon [. B., bparuHey, C. B., lNaxomos B. W., baxyeBHunkos O. H. TexHonorma npon3soacTea rpaHynmpo-
BaHHOro KopmMa 13 HeobMOoro4YEHHOro 3epHOBOr0 BOpoXa. TexHuKa 1 TexXHonornm B xxusotHoBoacTee. 2022. Ne 3. C. 48-52.

11. CepBetHuk I'. E., JlecnHa T. H. KoHTpomnb 1 coBepLLueHCTBOBaHNE METOA0B MCMONb30BaHNS 3epHa U KOM-
BrkopmoB B akBakynbType. Znanstvena Misel. 2020. Ne 39-1. C. 8-11.

12. CyxoBa O. B. Ncnonb3oBaHne HOBbIX BUAOB 3€PHOBbLIX KYNbTYp Kak BakHeWLlasa 3agava COBPEMEHHOro ar-
papHoro cektopa Hwxxeropoackon obnactu (Ha npumepe 3epHa Tputukane). Becthnk HFTMOW. 2012. Ne 2. C. 118-129.

13. ¥Ypcy P. B., I'ycesa 0. A, MurnHa C. 1O., Bacunbes A. A., BopoHuosa E. C. KonuuecTBeHHbI 1 Kkaye-
CTBEHHbIA aMWHOKUCIOTHBIA aHanu3 anbTepHaTUBHbLIX UCTOYHUKOB MpoTenHa B kombukopmax. U3secTtus HuxHeBomk-
CKOro arpoyHMBEPCUTETCKOro KOMMieKkca: Hayka v Bbicllee npodeccuoHanbHoe obpasoBanue. 2022. Ne 4. C. 362-369.

14. WtennHa [. B. 3HayeHMe KOPMOB 1 MX KOMMOHEHTOB MpUW BblpaluMBaHumn pbibbl. BecTHWK Hayku n obpaso-
BaHus. 2022. Ne 1-2. C. 31-33.

15. Alt D. S, Paul P. A, Lindsey A. J., Lindsey L. E. Early wheat harvest influenced grain quality and profit but
not yield. Crop, Forage & Turfgrass Management. 2019. V. 5. Ne 1. Pp. 1-6.

16. Astanakulov K. Wheat ripening dynamics in Uzbekistan for harvesting it in earlier periods. E3S Web of
Conferences. 2021. V. 264. P. 04074.

17. Buryanov A., Chervyakov |. Using combines for cleaning grain crops by non-traditional technologies. IN-
MATEH-Agricultural Engineering. 2019. V. 58. Ne 3. Pp. 27-32.

18. Denoroy L., Parrot S. Analysis of amino acids and related compounds by capillary electrophoresis. Separa-
tion & Purification Reviews. 2017. V. 46. Ne 2. Pp. 108-151.

19. Rudoy D., Egyan M., Kulikova N., Chigvintsev V. Review and analysis of technologies for harvesting per-
ennial grain crops. IOP Conference Series: Earth and Environmental Science. 2021. V. 937. P. 022112.

20. Szczepanek M., Lemanczyk G., Lamparski R., Wilczewski E., Graczyk R., Nowak R., Prus P. Ancient
wheat species (Triticum sphaerococcum Perc. and T. persicum Vav.) in organic farming: Influence of sowing density on
agronomic traits, pests and diseases occurrence, and weed infestation. Agriculture. 2020. V. 10. Ne 11. P. 556.

References

1. Gromova S. N., Skripka O. V., Podgorny S. V., Samofalov A. P., Chernova V. L. Environmental testing of
winter bread wheat varieties and lines in the conditions of the southern part of the Rostov region. Grain Economy of
Russia. 2023. Vol. 15. No 1. Pp. 17-22.

2. Zharyokhina T. V., Shayakhmetova L. N., Gainutdinova E. R., Askarova A. A. Nutritional value of fodder of
plant origin. Niva of Tatarstan. 2019. No 1-2. Pp. 61-64.

3. Zheltov Y. A., Dvoretsky A. I., Mikityuk V. V., Deren O. V., Grech V. I. Methods of feeding rationing with arti-
ficial fodder when growing two-year-old carp to marketable weight in ponds. Fisheries of Ukraine. 2013. No 3. Pp. 32-39.

4. Ivanova L. P., Shchuklina O. A., Voronchikhina I. N., Voronchikhin V. V., Zavgorodniy S. V., Enzekrei E. S.,
Komkova A. D., Upelniek V. P. Prospects for the use of a new crop of trititrigia (x Trititrigia cziczinii Tsvelev) in fodder
production. Fodder Production. 2020. No 10. Pp. 13-16.

5. Komarova N. Lysine and other amino acids under reliable control of capillary electrophoresis method. Com-
pound Feeds Magazine. 2018. No 6. Pp. 72-73.

6. Kondratenko E. P., Konstantinova O. B., Soboleva O. M., Izhmulkina E. A., Verbitskaya N. V., Sukhikh A. C.
Protein and amino acid content in the grain of winter crops growing in the forest-steppe of the South-East of Western
Siberia. Chemistry of Plant Raw Materials. 2015. No 3. Pp. 143-150.

7. Kolmakov V. |., Kolmakova A. A. Amino acids in promising feeds for fish aquaculture: a review of experi-
mental data. Journal of Siberian Federal University. Biology. 2020. Vol. 13. No 4. Pp. 424-442.

8. Rudoy D. V. Study of the nutritional value of grain at different stages of ripeness. Polythematic Network
Electronic Scientific Journal of Kuban State Agrarian University. 2023. No 190. Pp. 128-136.

9. Rudoy D. V., Pakhomov V. |., Kambulov S. |., Olshevskaya A. V., Zolotov S. A., Maltseva T. A. Application of
the scalding method in the technology of harvesting perennial grain ear crops of early ripeness phases. Scientific Jour-
nal of KubGAU. 2022. No 6. Pp. 214-224.

10. Rudoy D. V., Braginets S. V., Pakhomov V. I., Bakhchevnikov O. N. Technology of granulated feed produc-
tion from an unpolished grain heap. Machinery and Technologies in Livestock. 2022. No 3. Pp. 48-52.

11. Servetnik G. E., Lesina T. N. Control and improvement of methods of grain and compound feed utilization
in aquaculture. Znanstvena Misel. 2020. No 39-1. Pp. 8-11.

12. Sukhova O. V. The use of new types of grain crops as the most important task of the modern agrarian sec-
tor of Nizhny Novgorod region (on the example of triticale grain). Bulletin NGIEI. 2012. No 2. Pp. 118-129.

13. Ursu R. V., Guseva Yu. A, Pigina S. Yu., Vasiliev A. A., Vorontsova E. C. Quantitative and qualitative ami-
no acid analysis of alternative protein sources in compound feeds. Proceedings of the Lower Volga Agro-University
Complex. 2022. No 4. P. 362-369.

239



*kickk H3BECTHA Fkxkk

HH>XHEBOAXCKOIo ArPOYHHBEPCHTETCKOI'O KOMIIAEKCA:
HAYKA H BBICIIEE IPOPECCHOHAABHOE OBPA30BAHHE

N 2 (74), 2024

14. Shtenina D. V. The importance of feeds and their components in fish farming. Bulletin of Science and Edu-
cation. 2022. No 1-2. Pp. 31-33.

15. Alt D. S, Paul P. A, Lindsey A. J., Lindsey L. E. Early wheat harvest influenced grain quality and profit but
not yield. Crop, Forage & Turfgrass Management. 2019. V. 5. Ne 1. Pp. 1-6.

16. Astanakulov K. Wheat ripening dynamics in Uzbekistan for harvesting it in earlier periods. E3S Web of
Conferences. 2021. V. 264. P. 04074.

17. Buryanov A., Chervyakov |. Using combines for cleaning grain crops by non-traditional technologies. IN-
MATEH-Agricultural Engineering. 2019. V. 58. Ne 3. Pp. 27-32.

18. Denoroy L., Parrot S. Analysis of amino acids and related compounds by capillary electrophoresis. Separa-
tion & Purification Reviews. 2017. V. 46. Ne 2. Pp. 108-151.

19. Rudoy D., Egyan M., Kulikova N., Chigvintsev V. Review and analysis of technologies for harvesting per-
ennial grain crops. IOP Conference Series: Earth and Environmental Science. 2021. V. 937. P. 022112.

20. Szczepanek M., Lemanczyk G., Lamparski R., Wilczewski E., Graczyk R., Nowak R., Prus P. Ancient
wheat species (Triticum sphaerococcum Perc. and T. persicum Vav.) in organic farming: Influence of sowing density on
agronomic traits, pests and diseases occurrence, and weed infestation. Agriculture. 2020. V. 10. Ne 11. P. 556.

WHdopmaumsa o6 aBTopax
BaxyeBHuKoB Oner HukonaeBuWY, KaHOAUAAT TEXHUYECKMX HAyK, CTapLUMIA HAYYHbIA COTPYAHMK oTaena nepepaboTku Npoayk-
uun pacteHnesoncTea, PrBHY «ArpapHbii HayuHbln LeHTp «[oHckon» (Poccuiickas ®epepauuns, 347740, PoctoBckass 06-
nactb, r. 3epHorpag, yn. lleduna, g. 14), ORCID: 0000-0002-3362-5627, e-mail: oleg-b@list.ru
BparuHey Cepreii BanepbeBuY, JOKTOP TEXHUYECKUX HAYK, BEAYLUMIA HAy4HbIA COTPYAHUK oTAena nepepaboTkv npogyKuum
pacteHuneBoactBa, PrBEHY «ArpapHbii HayyHbI LeHTp «[oHckony (Poccuiickas ®enepaums, 347740, PoctoBckass obnacTb,
r. 3epHorpag, yn. llenuHa, g. 14), poueHT ®rbOY BO «[JOHCKOWM rocyfapCTBEHHbIN TEXHUYECKUI YHUBEpPCUTET» (Poccuiickas
depnepauus, 344000, PocToB-Ha-[loHy, nn. MarapuHa, g. 1), ORCID: 0000-0001-7137-5692, e-mail: sbraginets@mail.ru
KpaBuyeHko HuHa CTaHucnaBoBHa, kaHanAAaT GMONOrMyecknx Hayk, CTapLuMin Hay4YHbl COTpyaHMK nabopatopumn Guoxmmmnye-
CKOI OLIEHKMN CeNeKUMOHHOro maTtepuana u kadectsa 3epHa, PIBHY «ArpapHbiin Hay4HbIn LeHTp «[doHckon» (Poccuiickas de-
nepaunsn, 347740, PoctoBckas obnactb, r. 3epHorpag, yn. JleHuHa, A. 14), ORCID: 0000-0003-3388-1548,
e-mail: ninakravchenko78@mail.ru
MaxomoB BukTop MBaHOBMY, JOKTOP TEXHUYECKMX HayK, YneH-koppecnoHaeHT PAH, aupektop ®IrEHY «ArpapHbii Hay4HbI
ueHTp «[oHckon» (Poccuiickan ®epepaums, 347740, PocToBckas obnactb, r. 3epHorpag, yn. JleHuHa, 14), npodeccop Pre0yY
BO «[JoHCkoW rocyaapcTBeHHbIM TeXHUYeckuin yHuBepeuteT» (Poccuiickas ®enepaumsi, 344000, PoctoB-Ha-[JoHy, nn. arapu-
Ha, A. 1), ORCID: 0000-0002-8715-0655, e-mail: vniptim@gmail.com

Author’s Information

Bakhchevnikov Oleg Nikolayevich, Candidate of Engineering Sciences, Senior Researcher of the Department Vegetable
Feedstock Processing, Agricultural Scientific Center Donskoy (Russian Federation, 347740, Rostov region, Zernograd, Lenin
str., 14), ORCID: 0000-0002-3362-5627, e-mail: oleg-b@list.ru
Braginets Sergey Valereyvich, Doctor of Engineering Sciences, Leader Researcher of the Department Vegetable Feedstock
Processing, Agricultural Scientific Centre Donskoy (Russian Federation, 347740, Rostov region, Zernograd, Lenin str., 14),
Associate Professor Don State Technical University (Russian Federation, 344000, Rostov-on-Don, Gagarin Square, 1),
ORCID: 0000-0001-7137-5692, e-mail: sbraginets@mail.ru
Kravchenko Nina Stanislavovna, Candidate of Biological Sciences, Senior Researcher of the Laboratory Biochemical Evalua-
tion of Breeding Material and Grain Quality, Agricultural Scientific Centre Donskoy (Russian Federation, 347740, Rostov region,
Zernograd, Lenin str., 14), ORCID: 0000-0003-3388-1548, e-mail: ninakravchenko78@mail.ru
Pakhomov Viktor Ivanovich, Doctor of Engineering Sciences, Corresponding Member of the Russian Academy of Sciences,
Director, Agricultural Scientific Center Donskoy (Russian Federation, 347740, Rostov region, Zernograd, Lenin str., 14), Profes-
sor Don State Technical University (Russian Federation, 344000, Rostov-on-Don, Gagarin Square, 1),
ORCID: 0000-0002-8715-0655, e-mail: vniptim@gmail.com

DOI: 10.32786/2071-9485-2024-02-29
ANALYSIS OF THE CURRENT STATE OF NATURAL MEADOWS FOR BEEF CATTLE
BREEDING IN THE KUSHCHEVSKY DISTRICT OF THE KRASNODAR REGION

Bedilo N. A., Yurin D. A., Osepchuk D. V., Skamarokhova A. S.

Krasnodar Scientific Centre for Animal Science and Veterinary Medicine
Krasnodar, Russian Federation

Corresponding author E-mail: 4806144@mail.ru
Received 22.12.2023 Submitted 02.04.2024

The research was carried out within the framework of the State Contract with the Ministry of Agriculture
and Processing Industry of the Krasnodar Territory No. 48 dated 08.08.2022

Summary
The article presents the results of a study of the efficiency of using land for the development of beef cattle and
sheep breeding in the Kushchevsky district of the Krasnodar region in 2022. The results of the studies showed
that the studied grass stands in the Kushchevsky district of the Krasnodar region are rich in floristic composition
and are capable of fully providing animals with all nutrients, as well as macro- and microelements. To ensure the
highest profitability from meat cattle in the highly rugged terrain of the studied natural meadows, it is recom-
mended to give preference to Hereford, Aberdeen Angus or Kazakh white-headed cattle breeds.
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