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BINMUAHWE CUCTEM OBPABOTKW NMOYBbI U YOOBPEHUU HA CTPYKTYPY YPOXASA

N KAYECTBO 3EPHA APOBOI0 AYMEHA

Haranbsa MaBnosHa Bakaesa'™, AnekcaHap Cepreesuy Bacunbes?, Bacunuii Fpuropbesuy Kytunkun?
1.2, 3Camapckuil rocyfapCTBEHHbIN arpapHbli yHuBepcuTeT, YcTb-Kunenbckuit, Camapckas obnactb, Poccus
bakaevanp@mail.ru®, http// orcid.org/ 0000-0003-4784-2072

2vasiliev167@rambler.ru, https://orcid.org/0000-0003-2005-4797

Skutilkin_vg65@mail.ru, http://orcid.org/0000-0002-3142-6608

Llens uccnedogaHull — nosbiweHUe ypoxaliHoCmu U kayecmea 3epHa spo80o20 SYMEHS pasnu4yHbIMU Cu-
cmemamu 0bpabomku noqgbi u gHeceHuem ydobperull. MpogedeHHble uccnedosaHus 8nusHUS cnocoba 06pabomku
no4ebI U NPUMEHEHUs a30mHo20 y0obpeHusi N3y Ha aneMeHmbl CmpyKmypbl ypoxas po80o20 SYMeHs ceudemerib-
cmeyrom 0 nonoxumenbHom delicmeuu Ha Konuyecmeo pacmeHull u cmebnel, ux ebicomy, Maccy 3epHa C 2ragHo-
20 Kofloca Spos020 A4YMEHS, yeenuydusas 3HaqyeHue OaHHbIX nokasamenel 0o 2,2-3,2%. YpoxaliHocmeb, codepxa-
Hue beska u cmekmnosudHocmb 3HOOCNEpMa 8 3agUCUMOCMU Om ycrogull Onbima umenu Haubosbwue 3Ha4eHus 8
gapuaHme ecnauika ¢ y0obpeHHOM (hOHOM, HaUMEHbLIUE — 8 8apuaHmax mernkas obpabomka, 6e3 oceHHell Mexa-
Huyeckol obpabomku u 6e3 ydobpeHull. HamypHas macca 3epHa, onpedenieHHas 8 3agucumocmu om cucmem ob-
pabomku noqgbi U y0obpeHud, umena briuskue 3Ha4yeHUs, USMEHSSICb He3Ha4YUMeNbHO. YpogeHb peHmabenbHocmu
npoussodcmea 3epHa SPo8020 SIYMEHS NPU NPUMEHEHUU cucmem 06pabomKu noyeb! — ecnauwika U MUHepanbHo20
ydobpeHus — noHu3uscs Ha 11 u 15%, coomeemecmeeHHO, NO CPaBHEHUK ¢ sapuaHmamu 6e3 OCeHHel MexaHuye-
ckoli obpabomku u 6e3 ydobpeHull. BHeceHue muHepanbHbix ydobpeHull MmeHee aghhekmusHO, a UCnosb308aHue
cnocoba 06pabomku noysbl — 6e3 oceHHell MexaHu4eckol 06pabomku — npu 8030€eMbIBaHUU P0B020 SYMEHS 516-
N1iemcs 3KOHOMUYeECKU UenecoobpasHbiM. KoppensuuoHHbIl aHanu3 ypoxalHocmu u co0epxaHus b6enka 8 3epHe
AYMEHSI noka3as, Ymo cmeneHb 3a8UCUMOCMU NPU3HaKos sienisiemcsi cpedHell unu cusbHol, Kak npsiMol, mak u
obpamHod. KoaghgbuyueHm demepmuHayuu 8 ypasHeHuu peepeccuu b6riu3ok Kk eQUHULE U XOPoWwo onuchbieaem 3a-
gucumMocmb npusHakos. [pu aHanuse 3a8UCUMOCMU CMEKo8UOHOCMU om codepxaHusi benka ycmaHosneHa cy-
wecmeeHHas b6nu3kas no 3Ha4eHUsM KOPPENsuUs, Komopasi nokasbieaem, Ymo yeenuyeHue 00H020 nokasamens
CONPSIKEHO C ysenuyeHuem 0py202o.

KntoueBble cnoBa: SpoBoii s4uMeHb, 06paboTka noYBbl, a30THbIE YA0OPEHMSs, YPOKaANHOCTb, CTEKOBUAHOCTD, Oe-
NOK, HaTypa, peHTabenbHOCTb.

[Ansa yumupoeanus: bakaesa H. I1., Bacunbes A. C. Kytunkue B. I'. BnnsiHue cuctem 06paboTku nousbl 1 yoobpe-
HWIA Ha CTPYKTYPY YPOXas U Ka4eCTBO 3epHa SpoBoro suMeHs // N3sectus Camapckoi rocyaapCTBEHHON CEMbCKOXO-
3ancTBeHHon akagemun. 2023. Ne2, C. 3-9. doi: 10.55170/19973225_2023_8_2_3.
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The purpose of the research is to increase the yield and quality of spring barley grain by various tillage systems and
fertilization. The conducted studies of the influence of the tillage method and the use of nitrogen fertilizer N3 on the
elements of the spring barley crop structure indicate a positive effect on the number of plants and stems, their height,
grain weight from the main ear of spring barley, increasing the value of these indicators to 2.2-3.2%. The yield, pro-
tein content and vitreous content of the endosperm, depending on the conditions of the experiment, had the highest
values in the plowing variant with a fertilized background, the lowest in the variants of fine processing, without au-
tumn mechanical processing and without fertilizers. The natural weight of grain, determined depending on the sys-
tems of tillage and fertilizers, had similar values, changing slightly. The level of profitability of spring barley grain pro-
duction, with the use of tillage systems — plowing and mineral fertilizer — decreased by 11% and 15%, respectively,
compared with options without autumn mechanical processing and without fertilizers. Thus, the application of mineral
fertilizers is less effective, and the use of a tillage method — without autumn mechanical treatment when cultivating
spring barley is economically feasible. Correlation analysis of yield and protein content in barley grains has shown
that the degree of dependence of the traits is medium or strong, both straight and reverse. The determination coeffi-
cient in the regression equation is close to one and describes well the dependence of features. When analyzing the
dependence of vitreous on protein content, a significant close correlation was established, which shows that the in-
crease in one indicator is associated with the increase in the other.

Keywords: spring barley, tillage, nitrogen fertilizers, yield, vitreous, protein, nature, profitability.

For citation: Bakaeva, N. P., Vasiliev, A. S. & Kutilkin, V. G. (2023). The influence of tillage and fertilizer systems on
the yield structure and grain quality of spring barley. Izvestiia Samarskoi gosudarstvennoi selskokhoziaistvennoi
akademii (Bulletin Samara State Agricultural Academy), 2, 3-9 (in Russ.). doi: 10.55170/19973225_2023_8_2_3.

B coBpeMeHHbIX arpoTEXHONOMMAX BO3AENbIBAHWS CENbCKOXO3ANCTBEHHbIX KyNbTYp ANs peanusa-
UMW MX NOTeHUMana nNpOAYKTUBHOCTM C COXPaHEHMEM BbICOKOTO KadecTBa MpOAyKuMW Heobxoaum Tuia-
TeMNbHbIN Noabop COPTOB U arponpueMoB — cucteM 06paboTOK NOYBbLI, NPEALWECTBEHHUKOB, ONTUMU3UPO-
BaHHbIX cuctem yaobpenuin n ap. [1, 2]. Moabop copTta ApoBOro SYMEHs onpeaenseTcs Lensmm ucnosb-
30BaHUs 3epHa (3epHOMYpaxHble, KpYNsSHbIE UMW NMBOBApeHHbIe). OgHAKO 1CMoNb3oBaHWe 3epHa orpa-
HWYMBAETCS HEKOTOPbIMU TpeboBaHUAMU. OOHUMI U3 CaMbIX 3HAYNTENbHBIX TPe6OBaHWA K NLLEBOMY MO-
TpebneHunto ABNSTCA BbICOKME NMOKasaTenu cogepxaHus 6enka B 3epHe W CTEKNOBMAHOCTM 3HAOCNepMa
[2-4]. MoaTomy akTyarnbHbIM SBNSETCA BblpallMBaHWS MILLEBOrO COpTa SPOBOTO SUMEHS, Kak 3amblKaloLLEen
KynbTypbl B 3BEHE 3ePHOMAPOBOr0 CeBOOBOPOTA, C UCMONb30BAHUEM Pa3NMYHbIX CUCTEM 0BpaboToK Noy-
Bbl 1 C BHECEHMEM a30THbIX YA0OPEHMIA ANns NoMnyYeHUst NOBbILLEHHOM YPOXANHOCTW 3epHa C BbICOKMM CO-
aepxaHunem Bernka u apyrumm Ka4ecTBEHHbIMI NoKasaTensmu.

Lenb uccnedoeaHuil — NoBbILEHNE YPOXANHOCTM U Ka4yecTBa 3epHa SPOBOTO SYMEHS Pasnuy-
HbIMM cucTEMamm 0BpaboTky NOYBbI 1 BHECEHWEM YA0BPEHNN.

3adayu uccnedosaHull — N3y4nTb ANIEMEHTbI CTPYKTYPbI YPOXKas SPOBOTO SUMEHST; YPOXaNHOCTb
3epHa, cogepxaHue bernka, CTEKNOBUAHOCTb, HAaTYPHYIO Maccy; peHTabenbHOCTb NPOM3BOACTBA B 3aBUCH-
MOCTM OT cucteM 06paboTkM NoYBkLI 1 yo0OPEHMIA.

Mamepuan u memoOb! uccnedosaHull. 3epHO SPOBOTO SYMEHS LUIMPOKO MCMOMb3YHOT B CEMb-
CKOM XO3SICTBE B Ka4yecTBe KopMa Ans XKUBOTHbIX, B MMBOBAPEHHOM, @ TaKKe B MULLEBON NPOMBILLSIEHHO-
CTV AN M3TOTOBNEHNS S4YHEBO U NEPNOBOMN KPYMbl 1 MyKM [5].

Wceneposanus nposoannu B 2020-2022 rr. Ha onbITHOM none nabopatopun «Arpoakonorus» ka-
eapbl «Arpoxumus, NOYBOBEAEHUE M arpO3KONOMs», KOTOPOE HAXOAMTCS B LiEHTpanbHoi 3oHe Camap-
cKon obractn (Mnn 1XHOW YacTu necoctenn 3aBonxbs) [6, 7]. OcagkoB 3a rof BbiNadaeT B CPeaHEM
410 mm, B TOM Yyucne 3a TENbIA Nepuog (anpenb — okTsbpb) 257 MM, 3a Bpemst Hanbonee UHTEHCUBHOTO
pasBuTUS pacTeHun (Maih — noHb) — 75 mm. CpepHerogoBasi Temnepatypa Bo3gyxa coctasnset 3,7°C,
noysa npomepsaet Ha rnybuHy 100-120 cm. ATMOC(EpPHbIE 3aCyXM U CyXOBEU CPEAHEN MHTEHCWUBHOCTY
HabnoaatTCs exeroaHo, MHTEHCKBHbIE — 9 neT u3 10, 04eHb NHTEHCMBHbIE 4-6 neT 13 10 [5].

lMorogHble YCRoBKS, CNOXMBLUMECS 3a rOfAbl UCCNEJ0BAHNA, HE B MOMHOM Mepe COOTBETCTBOBAMM
HOPManbHOMY Pa3sBUTUIO CEMbCKOXO3ANCTBEHHbIX KynbTyp, OCOOEHHO SIPOBbLIX 3€PHOBLIX KynbTyp. WX
MOXHO OXapakTepn3oBaTb He coBCeM GnaronpuaTHbIMM [8].

lMouBbl B 30HE NPOBELEHNS UCCMELOBaHUA, B OCHOBHOM, BbILIENOYEHHbIE, OObIKHOBEHHbIE U TH-
MUYHbIE YEepPHO3EMbl CPedHErymMyCHble CpeAHEMOLUHbIE TSKENOCYrNUHUCTbIE. Takas novea uMeeT



peakumto cpegpl (pH), 61n3Kyt0 K HENTPanbHON, CpeaHee COAepKaHUe rymyca, CpaBHUTENbHO GOMbLUYHO
NOrMOTUTENbHYID CMOCOBHOCTL. 3Ta NOYBa N0 CBOMM (PM3NKO-XMMMUYECKM M BOAHBIM CBOWCTBAM BMOSHE
oTBeYaeT TpeboBaHMAM YCMeWwHOro Bo3aenbiBaHns Beaywmx nonesbix Kynbtyp [9,10]. Arpoxumuyeckue
nokasaTtesn1 NoYBbl NONSA 40 Havana UCCreaoBaHui: HUTPaTHbIA a3oT — 4,47 Mr/Kr, NErkormaponuayembli
a3oT — 42,4 mr/kr, opraHndeckoe BellecTtBo — 4,6%, P20s — 96,8 mr/kr, K20 — 86,6 mr/kr, pH — 7,82 [11].

£poBoi SUMeHb BbIpalLMBancs B 3BEHE MapO3epHOBOr0 CeBOOBOPOTA: YMCTLIA Nap — O3umast
nileHnya — SpoBas MeHnUa — SPoBON SYMEHb. FPOBOM SYMEHb ABMSETCS XONIOA0CTOMKON KyIbTYpOW,
BbICEBAsICS B NEpBOV Aekade Mas, Npu HopMe BbiceBa 5,0 MITH BCXOXUX ceMsH Ha ra. ObbekT uccneposa-
HWU — APOBOM SYMeHb copTa bepkyT.

SumeHb sposol bepkym. Xapaktepuctuka copta. PogocnosHas: (LlenuHHbin 5 x [JoHeukui 4) x
(DoHeukmin 4 x OoHeukwit 8). BkntoueH B Mocpeectp no CpeaHeBommkckomy (7) pervoHy. PasHOBWAHOCTb
cybmeamkym. Pactenune cpegHepocnoe. Konoc umnuHapuyeckuit. 3epHoBka kpynHas. Macca 1000 3epeH
42-49 1. CpefHss ypoxanHOCTb B pervoHe 27,7 L/ra, Ha YpoBHe CTaHOapTHbIX copToB. CopT cpeaHecne-
NbliA, BEr€TaLMOHHbI nepuog 72-84 aHs. 3aCyXx0yCTOMYMBOCTb Ha YPOBHE MW HECKOMbBKO BhiLLe CTaHaap-
Ta. 3epHodypaxHbIit, nuLieBoi. CopT LEHHbIN AN NONyYeHNs SYHEBOWN WU NEPSIOBOMA Kpyn.

B roabl nccnegosaHuii cxema onbiTa BKMKYana cregyioLe BapuaHTbl OCHOBHOM 06paboTku noy-
Bbl B ceBoobopoTE:

- Bcnawka: o6paboTka noyBbl COCTOUT W3 NyLLEHWs Ha 6-8 cM Benep 3a yOopKoi NpeawecTBeHHM-
KOB 1 BcnaLLku Ha 20-22 cMm nog nap;

- Mesnkast obpaboTka: COCTOUT W3 NyLLEeHUs NoYBbI Ha 6-8 cM BCred 3a yOOpKoW npeawecTBeHHNKa
1 6e30TBanbHOrO pbixneHns Ha 10-12 cM nof 3epHOBbIE KONOCOBbLIE KYNbTYpbI 1 Nap;

- 6e3 mexaHnyeckon 0bpaboTkn: oceHHss obpaboTka MoYBbl He MpoBoAMnach, nocne ybopku
NpeaWwecTBEHHNKOB NpUMeHANcs repbuuma cnnowHoro aencTsus TopHago B fose 3 n/ra. BecHoi ocy-
LeCTBNANCSA NpsiMoi noces KynbTyp [12].

K TpaguumnoHHbIM npueMam BOCMPOU3BOACTBA MAOLOPOAMS MOYBbI OTHOCATCS BHECEHWEe MUHE-
panbHbIX yaobpexuit. Mpu noceBe BHOCMNAcL amMmuadHas cenutpa, Nao AeicTBylowero BellecTsa. Pac-
yeT 403 yaobpeHnii NpoBOANUIM B 3aBUCUMOCTH OT YPOBHSA COLEpXaHUs asoTa B MoYBe W MOA nnaHupye-
MbI ypoxai [13]. B ¢hasy KyLieHus SpoBOro SYMEHS Ha BCEX BapuaHTax onblTa MPOTUB OOHONETHWUX ABY-
[0MbHbIX COPHSKOB NpuMeHsincs repbuuma Mpuma B gose 500 mn/ra.

Y6opKy npoBoavnM cenekuuoHHbIM kombaiiHom «TERRION» B (hasy monHoi cnenoctu 3epHa.
Mepen ybopkoi nposogunu otbop cHonoB ¢ AensHok (nnowagka 0,25 m2). CHonoBon MaTepuan Cryxun
ONs onpefeneHus CTPYKTYpbl U kayecTsa ypoxas. Ypoxan npusogunu k 100% yuctote u k 14% BnaxHo-
cTv [14]. YYET anemMeHTOB CTPYKTYpbl YpoxXast NPOBOAWIM N0 MeTOAMKe [[0CKOMMCCUM N0 COPTOUCTIbITAHNIO
[15]. CopepxaHue benka B 3epHe onpegensnu no B. A. Epmakosy [16, 17], X. H. MounHky [12].

CreknosuaHocTb sumeHst onpegensnu no FOCTy 10987 76 «3epHo. MeToae! onpeaenexns CTek-
NOBMAHOCTUY UnKn Ha auadpaHockone [C3 2 nyTeM npocBeuMBaHUs 3epHa. M3 OumLLeHHOro 3epHa Bblge-
nsanu 6e3 soibopa 100 wernbix 3epeH. MpocMaTpuBany 3epHa Ha paspes B NPOXOASLLEM CBETE.

CTeKrnoBnaHbIMA 3epHaMM Ha3bIBaKOT Takue, KOTOpble Crnabo NPenoMAsT fyyn CBETa U NO3TOMY
NPy NPOCBEYNBAHUM NPO3PaYHbI. 3N0M MX MOXOX Ha M3MOM CTEKNa.

Myy4HWCTble 3epHa NpU PAaCCMOTPEHUM Ha CBETY HENpO3payHbl, MpW NPOCBEYMBAHWNN KaXKYTCS TEM-
HbIMU.

B 3aBMCUMMOCTM OT KOHCWUCTEHLMM 3€pHO pacnpefensny Ha CTEKOBUAHOE — 3epPHO MOMHOCTBIO
NPOCBEYNBANOChH, NONYCTEKIOBUAHOE MM YACTUYHO CTEKMOBUAHOE — 3€PHO MPOCBEYNBANOCH YaCTUYHO U
MYYHUCTOE — 3epHO He NpocBeYMBanoch coBceM. CTEKNOBMAHOCTb SYMEHSI SPOBOMO XapakTepusoBanu
nokasaTtesieM, BblpaXeHHbIM B NpoLeHTax no oTHoweHuto K 100 3epHam [10, 12].

Otbop pacTeHuin ans npoBeaeHUs BUOXMMUYECKIUX UCCeLoBaHMiA MPOBOAMICA COrNacHo MeToay
oTbopa cpegHux npob [13].

YpoxaiiHble AaHHble 06pabaTbiBanucb METOLOM AMCNEpPCUOHHOro aHanu3a no b. A. [locnexosy
[14] c npumeHeHneM KomnbloTepHOM nporpammbl STAT-1.

Pe3ynsmamsbi uccnedoeaHuil. W3yyeHne cuctem 06paboTky NoyBbl, BHECEHUS YAOOPEHMI 1 MX
BNUSIHUS HA 3MEMEHTbI CTPYKTYPbI ypoXas, Takue Kak KONMYECTBO pacTeHuit, cTebnei, Konocbes, UX Bbl-
COTa 1 Macca 3epHa C raBHOro Koroca, npeacTaeneHb! B Tabnuue 1.



Tabnuua 1

OneMeHTbI CTPYKTYPbI YpoXKasi APOBOrO SUMEHs B 3aBUCUMOCTY OT cUcTeM 06paboTkit NoYBbI

1 yoobpeHuit, B CpegHeM 3a Tpu roga MccneaoBaHum

KonunyectBo | Konuuyectso | Konmuyectso Macca 3epHa
B ®OH MUHeparnbHOro y , BbicoTa pac-
apwaHT onbIiTa pacTeHu, cTebnen, KOnoches, ; C MMaBHOro
NUTaHs TEHWI, CM
LUT./M2 LUT./M2 LuT./M2 konoca, r
B be3 ynobpexun 473 664 657 59,0 0,87
cnawlka -
Yno6peHHbIN oH 485 691 660 63,4 0,93
CpepHee no BcnaLuke 479 677 658 61,2 0,90
Menkasi 06baboria bes ynobpexui 469 662 655 57,5 0,87
P Yo0peHHbIi GoH 481 679 661 60,8 0,90
CpenHee no menkon 0bpaboTke 675 670 613 59,2 0,89
Bes oceHHeln mexa- bes ynobpexui 468 663 651 57,8 0,89
Hyeckoi 06paboTkm | YaobpeHHbIn dhoH 480 682 663 61,3 0,91
_ Cpepwee 474 672 657 59,6 0,94
Be3 oceHHen MexaHnyeckoi 06paboTkm
B cpenHem 6e3 ygobpeHuii 470 663 654 58,1 0,88
B cpenHem no yaobpeHHoMy hoHy 482 684 662 61,8 0,91
KoadhdmumeHT koppensumm, V, % 21 18 23 12 9

PesynbTaThl UcCegoBaHuii nokasanu, YTo Hanbonbluee 3Ha4eHUe UMEIOT Takue nokasaTenu, Kak
KONMWNYECTBO pacTeHWUN 1 cTebnen, ux BbicoTa, Macca 3epHa C rfaBHOro Koroca, NonyyveHHble B BapuaHTax
CO BCMaLUKOW W Mo yaobpeHHOMY (POHY. OTW 3HAYEeHWs NPEBOCXOANAT CpeaHne 3HaYeHus no yaobpeHHomy
toHy, gocturas 2,2-2,5%. Konnuectso konocbeB Hanbosnblumum Bb1no B BapuaHTe 6€3 0CEHHEN MexaHuYe-
ckon 06paboTkn NouBbl 1 yo0OPEHHOM (POHE 1 NPeBbILIAN0 cpeaHue 3HaveHus no yaobpeHHOMY (oHy Ha
HesHauuTenbHyto BenuunHy. Mpn aHanuse BnusHUS cnocoba 06paboTkM MOYBLI — BCMalka Okasana
HanbonblUee BNUSHNE Ha KONMYECTBO PacTeHui 1 cTebren, a Takke Ha KONMYecTBO KONOCkeB, 6e3 0ceH-
Hel MexaHn4yeckon 06paboTKM — Ha BbICOTY pacTEHUI M MacCy 3epHa C raBHOro Koroca.

MpumeHeHne yoobpeHuii cnocobCTBOBANO YBEMMYEHMIO 3HAYEHWIA BCEX NOKA3aTENEN ArIEMEHTOB
CTPYKTYPbI ypoxas, AOCTUras HanbonbLUEro 3Ha4eHUs KOIMYECTB pacTeHN 1 cTebneit Ha 2,6-3,2%.

Takum obpasom, cnocod o0bpaboTky NouBbl — BCMallka, Menkas obpaboTtka u 6e3 oceHHell Mexa-
HU4Yeckoi 06paboTkM, NPUMEHEHWE a30THbIX YA0OPEHMI B KONUYECTBE AenCTBYytoLero Bewectsa N3 no-
NOXUTENbHO MOBIUSNO Ha U3y4YaeMble IEMEHTLI CTPYKTYPbl YpoXash spOBOr0 SYMEHS!, YBENNUMBas 3Ha-
yeHwe nokasatenen Ao 2,2-3,2%.

BnnsiHne cuctem 0bpaboTku nouBbl 1 yA0OPEHUI Ha YPOXaNHOCTb, cogepxaHne benka u cTekno-
BMAHOCTb 3€pHa, HaTYPHYI0 Maccy 3epHa U peHTabenbHOCTb MPOM3BOACTBA SPOBOTO SUMEHS NpeacTaBne-
Hbl B Tabnuue 2.

Tabnuua 2
YpoxanHoCTb, copepxanne benka 1 CTeKNoBMAHOCTb 3epHa, HaTypa 3epHa
N peHTabenbHOCTN APOBOMO AYMEHS B 3aBUCUMOCTY OT cucTeM 06paboTkm NouBbI M yA06pEHMN,
B CpPEOHEM 3a TPW rofa UCcneaoBaHni

B ®oH MUHepanbHoro | YpoxaitHocTb, | bernok, | Creknosug- Hatypa PenTabenb-
apWaHT onbiTa
nuTaHus T/ra % HOCTb, % 3epHa, r/n HOCTb, %
Benawka Be3 ynobpeHuii 2,26 13,6 57 690 69
Y06peHHbIN ¢oH 2,96 14,4 68 694 59
CpepHee no Bcnaluke 2,61 14,0 63 692 64
Menkas 06paboTka be3 ynobperui 2,17 13,2 51 688 76
Y06peHHbIN ¢hoH 2,75 14,2 65 693 64
CpenHee no menkon 0bpaboTke 2,46 13,7 58 690 71
Be3 oceHHelt mexaHnyeckon | Bes yaobpeHui 2,08 13,2 52 688 84
06paboTkm Ygo6peHHbIA GoH 2,75 13,9 65 690 75
_ Cpepwee 242 136 59 689 80
0e3 oceHHell MexaHu4eckoi 06paboTky
B cpeaHem Ge3 ynobpeHuit 217 13,3 53 689 76
B cpegHem no yaobpeHHOMyY hoHy 2,82 14,2 66 692 66
KoadhdmumenT koppensuum, V, % 14 8 11 18 -




3HayveHus Takux nokasaTernen, kak ypoxanHOCTb, 6EnoK W CTEKNOBWOHOCTb B 3aBUCKMOCTU OT
YCNOBWA OMblTa pacnpefenunuce criegytowmm obpas3om: Haubonblume 3HaveHus Obinn B BapuaHTe
BCMaLuka Ha yaobpeHHOM hoHe, HauMeHbLLMe — B BapuaHTax Menkas obpaboTtka, 6e3 0CEeHHeln MexaHuye-
ckoi 0bpaboTku 1 6e3 ynobpenuin. HatypHas Macca 3epHa, onpeaeneHHas B 3aBMCUMOCTH OT CUCTEM 00-
paboTkM NouBbl 1 yaobpeHuin, nmena Bnnskne 3HaYEHWs, U3MEHSACh HE3HAUMTENBHO. YPOBEHb peHTa-
6enbHOCTY NPOM3BOACTBA 3epHa APOBOr0 SYMEHS NpK NPUMEHEHUN cucTeM 06paboTki NoYBbI — BCaLLka
W MUHepanbHoro yaobpeHuns noHuauncsa Ha 11 u 15%, COOTBETCTBEHHO, NO CPABHEHMIO C BapuaHTOM 6e3
OCEHHEN MexaHuyeckoi obpaboTku u 6e3 ynobpenuin. Takum 06pa3om, BHECEHNE MUHEPanbHbIX Yaobpe-
HW MeHee achPeKTUBHO, a MCMONb3oBaHMe cnocoba 0bpaboTku NoYBkl — 6e3 OCEHHe MexaH4eckorn 0b-
paboTKM — NpK BO3AENbIBaHAM SPOBOTO SYMEHS ABMSETCSH 3KOHOMUYECKM LienecoobpasHbIM.

Mo pesynbTaTtam uccnenoBaHuin 6bin NPOBEAEH KOPPENSLMOHHBIA aHanM3 faHHbIX N0 YPoxXanHo-
CTU 1 cofepxaHnuio benka B 3epHe suMeHs. KoadhuumeHTbl KOppensyum nokasblBakoT, YTO 3aBUCHMOCTb
Mexay YPOXaHOCTbH U copepxaHnem Gernka B 3epHe SPOBOro SUMeHs aBnsietcs cpeaHen (r = 0,48) unu
cunbHom (r = 0,68), npuyem kak npsiMon, Tak u obpatHom (r = —0,38). MpuCyTCTBYIOWMIA B YPaBHEHUM pe-
rpeccum KoathuUMeHT eTepMuHaLmm 6nn3oK K eauHULE, CneaoBaTenbHO, NPeACTaBNEHHbIE YPABHEHNS
NIMHEHON PErpeccui XOpoLLO OMMCLIBAET CYLLECTBYHOLLYIO 3aBUCUMOCTb U3Y4YEHHbIX NPU3HakoB. [pu aHa-
nn3e 3aBNUCUMOCTU CTEKNOBUOHOCTM OT CoaepxaHus benka yctaHoBneHa CyllecTBeHHas bnnskas no 3Ha-
YeHWsM OT cpeaHen Ao cunbHoi koppensauus (r = 0,58, r = 0,65, r = 0,63). lNonoxutensHas koppensauus,
Brmskas no 3HayeHusM, 3TO KOPPenauus NpuU3HaKoB, MPK KOTOPOW YBEMYEHUE OLHOrO nokasatens co-
NPSPKEHO C YBENUYEHWEM [pYroro, ONpeaenseTcs BbICOKMM YPOBHEM Kak COAepkaHus 6enka, Tak u cTek-
NOBUOHOCTM.

3aknroveHue. MNpoBefeHHble UccnefoBaHus BAMSHUS cucTem 06paboTku NoYBbI — BCRALLKa, Mer-
kasi obpaboTka n 6e3 oceHHeil MexaHu4eckon 06paboTkn ¢ nNpUMeHeHneM asoTHbIX yaobpeHnin Nio gen-
CTBYIOLLETO BELLECTBA B 3BEHE 3epHONapoBOro ceBoobopoTa nap — 03umas nlieHnLa — ApoBas nileHula —
SIPOBOM SUMEHb, Ha MOCEBax SUMeHst copTa bepkyT cBMAETENbCTBYIOT O MOMOXUTENBHOM AENCTBUM Ha
3NeMEHTbI CTPYKTYpbl ypoxas. Takue nokasaTenu, kak KonmM4ecTBO pacTeHuin 1 ctebnen, ux Bbicota, Mac-
Cca 3epHa C rnaBHOro Koroca, yBenuuunm 3Hadyenns o 2,2-3,2% Ha BapuaHTax BCnawka ¢ npuMeHeHneMm
yooBpeHuit, No CpaBHEHMIO C BapuaHTamu 6e3 0ceHHen MexaHuyeckon 0bpaboTku n 6e3 yaobpeHnit.

BenuuuHbl ypoxanHocTh, Benka 1 CTeKNOBUAHOCTU UMENU Haubonblume 3Ha4YeHUs B BapuaHTe
BCMaLuka Ha yaobpeHHOM hoHe, HanMeHbLLUMe — B BapuaHTax Menkas obpabotka, 63 0CEeHHeln MexaHuye-
ckomn 0bpaboTku 1 6e3 ynobpennit. HatypHas Macca 3epHa, onpefeneHHas B 3aBMCUMOCTHW OT CUCTEM 06-
paboTkM NoyYBbI U yRoOpeHuit, Mena Brnskue 3Ha4eHUs), U3MEHSSCb HE3HAYUTENBHO.

YpoBeHb peHTabenbHOCTY NPOM3BOACTBA 3EPHA SIPOBOMO SUMEHS NPU NPUMEHEHMM cucTem obpa-
BOTKM NOYBbI — BCRALIKA M MUHEpParbHOro yaobpeHns — noHusuncs Ha 11 u 15%, COOTBETCTBEHHO, MO
CpaBHEHMIO C BapuaHTamm 6e3 oceHHell MexaHudeckon 0bpaboTtkn 1 6e3 ynobpenuit. Takum obpasom,
BHECEHWE MUHepanbHbIX ya0bpeHuin MeHee adekTUBHO, a Ucnonb3oBaHue cnocoba 06paboTku NoyBbl —
6e3 oCeHHel MexaHnyeckon 06paboTki — NpK BO3LENbIBAHUN SPOBOTO SUMEHS SBNSIETCH SKOHOMMYECKN
LienecoobpasHbIMm.
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Llenb uccnedosaHull — paspabomka npuemos nosbIieHuUs: NPodYKMUBHOCMU Kapmoghesns U MUHUManu3ayuu
co0epxXaHusi msxerbix Memarnios 8 npodyKyuu 3a c4em 6HECeHUs ghocghoaunca Ha YEPHO3EME COTOHLE8aMom
OXHOU aepoknumamuyeckol 30Hb! Camapckol obmacmu. OdHa u3 3aday a2ponpOMbILLIIEHHO20 KOMNeKca —
obecneyeHue npo0osoibCMBEHHOU 6e30nacHoCmu, Ha peweHue Komopol Mo2ym enusimb makue hakmopbl, Kak
paluoHanbHoe, a2pPO3KOHOMUYECKU 3(heheKmUBHOE U 3KOmo2u4YeckU 6e3onacHoe Ucnob308aHUe NPUPOOHbIX pe-
cypcos, 8 mom yucse hocghamHoz0 Chipbs. MiccnedosaHue 803MOXHOCMU NPUMEHEHUSI NOBOYHO20 NPodykma npo-
usgodcmea (hocehopHoU Kucrnomel — hochoaunca — 8 CenbCKOX03ALUCMBEHHOM npou3godcmee, cnocobemeyouwe20
noebIWweHur nnodopodus NoOY8 U ypoxaliHOCMU CeslbCKOX03AUCMBEHHbIX Kylbmyp, npedcmaensemcs akmyarb-
HbiM. BHeceHue ¢ghocghoaunca 8 covemaHuu ¢ MuHepanbHbmu y0obpeHusiMu cnocobemeyem nosbILeHU npodyK-
mugHocmu kapmoghens. Vicnonb3osaHue gpocghoaunca 6 cucmeme y0obpeHus kapmoghesns N038osuUN0 NoyYums
npubasky ypoxas knybHeli 8 npedenax 25-26,8% — 12,1-13,3 m/za npu cbopax Ha yposHe 48,4-49,6 m/ea. Makcu-
MarbHbIl ypoxati mosapHo20 kapmoghesnisi nomyyeH 8 eapuaHme ¢ eHeceHueMm 6,0 m/ea ghocghoaunca. MpumeHeHue
gocghoaunca cnocobemeyem yny4wieHuUI0 KUCIIOMHO-OCHOBHbIX C80UICMS, Karbyueso20 U CEPHO20 pexuma noys.
MpumeHeHue ghocghoaunca cnocobemeyem CHUXEHUI0 8ar08020 codep)aHus 8 noyse ceuHua Ha 28-63%, yuHka
Ha 5,5-22% u xene3sa Ha 7,5-36% no cpagHeHuto ¢ koHmponem. KoHueHmpayusi Opyaux aHanu3upyembiX moKcu-
KaHmo8, 8 MoM yucre pmymu, MbiwbsiKa U KaOMUsi, NPaKmMUYeCKU He UMeHsemcs U Haxodumcs 3Ha4yumesnbHO
Huxe MOK u OK, ymo nosgonsem cOenamb 651800 06 3KOM02UYECKOU YUCMOME UCNOMb3yeMbIX npenapamos, a
makxe 0 803MOXHOCMU UCNOb308amb (hoCcho2Unc 8 Ka4yecmee MUKPOyOOBPEHUs..

KntoyeBble cnoBa: coccorunc, niogopoane noYB, YpoXKanHoCTb, YEPHO3EMbI, KApTOdesb, OPOLLEHME.
Ana yumupoeanus: Akavosa H. ., Tpoy H. M., MoxapeHko M. H., boposkoBa H. B. Arpoakonornyeckas agdoe-

TMBHOCTb (hocporumnca B NOBLILLIEHWW NMPOSYKTUBHOCTU KapTodens npu opoweHun // N3Bectus Camapckon rocynap-
CTBEHHOW cenbckoxo3ancteeHHon akagemumn. 2023. Ne2. C. 10-17. doi: 10.55170/19973225 2023 8 2 10.

© Akanosa H. W., Tpou H. M., MoxapeHko M. H., Boposkosa H. B., 2023

10


mailto:info@vniia-pr.ru
mailto:troz_shi@mail.ru
http://orcid.org/0000-0003-3774-1235
mailto:mozarenko@mail.ru

AGRICULTURE
Original article
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The purpose of the research is to develop methods for increasing potato productivity and minimizing the content of
heavy metals in products by introducing phosphogypsum on saline chernozem of the southern agro-climatic zone of
the Samara region. One of the tasks of the agro-industrial complex is to ensure food security, the solution of which
can be influenced by such factors as rational, agroeconomically efficient and environmentally safe use of natural re-
sources, including phosphate raw materials. The study of the possibility of using a by — product of the production of
phosphoric acid — phosphogypsum — in agricultural production, contributing to increased soil fertility and crop yields,
seems relevant. The introduction of phosphogypsum in combination with mineral fertilizers helps to increase the
productivity of potatoes. The use of phosphogypsum in the potato fertilizer system made it possible to obtain an in-
crease in the yield of tubers in the range of 25-26.8% — 12.1-13.3 t/ha with collections at the level of 48.4-49.6 t/ha.
The maximum yield of commercial potatoes was obtained in the variant with the introduction of 6.0 t/ha of phos-
phogypsum. The use of phosphogypsum contributes to the improvement of acid-base properties, calcium and sulfur
regime of soils. The use of phosphogypsum helps to reduce the gross content of lead in the soil by 28-63%, zinc by
5.5-22% and iron by 7.5-36% compared to the control. The concentration of other analyzed toxicants, including mer-
cury, arsenic and cadmium, practically does not change and is significantly lower than the MPC and UEC, which al-
lows us to conclude about the ecological purity of the drugs used, as well as the possibility of using phosphogypsum
as a microfertilizer.

Keywords: phosphogypsum, soil fertility, productivity, chernozems, potatoes, irrigation.

For citation: Akanova, N. |., Trots, N. M., Mozharenko, M. N. & Borovkova, N. V. (2023). Agroecological efficiency of
phosphogypsum in increasing potato productivity during irrigation. [zvestia Samarskoi gosudarstvennoi
selskokhoziaistvennoi akademii (Bulletin Samara State Agricultural Academy), 2, 10-17 (in Russ.).
doi: 10.55170/19973225_2023_8_2_10.

B HacTosiLiee BpeMsi B CIIOXKMBLUMXCS CMOXHBIX 3KOHOMMYECKMX YCMOBUSIX OAHOM M3 rnobarnbHbIX
npobnem B arponpoMbILLIIEHHOM KOMMIekce sBnsieTcs npobnema obecneyeHms NpogoBONLCTBEHHON 6e3-
OMacHOCTU, Ha peLLeHNe KOTOPOM MOryT BAMSATbL Takue (PaKkTopbl, Kak paLMoHanbHOE, arpOdKOHOMUYECKH
aheKTUBHOE 1 3KONoryeckn 6e3onacHoe 1Cnonb3oBaHe NPUPOLHBLIX PECYPCOB, B TOM Yucne gocdart-
HOrO Cblpbsi. B 3TOM CBA3N UCCNEAOBaHWEe BOIMOXHOCTI NPUMEHEHNS NOBOYHOroO NpofyKTa NpoM3BOACTBa
tocopHoM KuenoTbl — cpocdrorunca (O) — B CeNbCKOXO3ANCTBEHHOM NPOU3BOACTBE, CNOCOBCTBYIOLLEND
NOBbILLEHMIO NMOAOPOAMNS MOYB U YPOXANHOCTW CENbCKOXO3AMCTBEHHbIX KYNbTYp, NPEACTABNSETCS aKTy-
anbHbIM [1, 2]. CoBpeMeHHbIN 3Tan pa3BUTUS OTEYECTBEHHON arpapHoi cdepbl TpebyeT arposkonoruye-
CKOM OLieHKN apheKTUBHOCTM hocornnca B KOHKPETHBIX MOYBEHHO-KMMMATUYECKUX 30Hax. Tak, B Ca-
Mapckoi 0bnacTi ans pacconeHuns noys Moxet ObiTb ucnonb3oBaH goccorunc banakosckoro unuana
AO «Anatuty». Ero 3anacel B 0TBanax npeanpusTis OrpoMHbl — NpesbILatoT 40 MiH TOHH.

Lenb uccnedoeaHull - pa3paboTka NpYeMOB MOBLILLEHUS NPOLYKTUBHOCTY KAapTOdhens 1 MUHU-
Manu3auum CogepxaHus TSKENbIX METANNOB B MPOAYKLMN 3a CHET BHECEHNS docdornnca Ha YepHO3eMe
COOHLIEBATOM H0)XXHOW arpoknumaTiyeckon 3oHbl Camapckoii obnact.

3adayu uccnedosaHull — U3y4nTb BNUSIHWE BO3pacTatoLmx 4o3 docdorunca (2,0, 4,0, 6,0, 8,0 n
10,0 T/ra) Ha bopmMpOBaHME NPOAYKTUBHOCTM KapTOdens, arpoXMMUYECKue nokasatenu nnogopoams
noYBbl, 0COBEHHOCTM AMHAMUKN BanNOBOrO codepxanus LuHka (Zn), ceuHua (Pb), Hukens (Ni), meam (Cu) n
kagmus (Cd) B naxOTHOM rOpM30HTE.
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Mamepuan u memodsbi uccnedosanuti. ®occorunc cogepxut 80-90% mnca (CaSO4-2H,0),
2-3% P20s, 0o 15% SiO2, o 21% S, 20-22% Ca. Takxe B ero coctase cogepxarcsa: 1,4% Mg, 0,17-0,20%
F,0,1% B, 1% Mn, 0,01% Cu, 0,05% Zn, 0,03% Co, 0,05% Mo [3, 4].

MoneBble OMbITbl MO MccriegoBaHuto Aencteus O B nocagkax kapTtodens Obinn 3anoxeHbl
B 2021-2022 rr. Ha nonsix KpecTbsiHCKO-chepmepckoro xo3aictaa (KOX), pacnonoxeHHoro B MpuBOMKCKOM
panioHe Camapckoit obnactu. ViccnefoBanus NpoOBOAWUNUCH Ha CneLmanm3MpoBaHHOM ceBoobopoTe, korda
kapTodherb BO3BPALLAETCS HA OHO M TO Xe Nose He paHee, YeM Yepes 4 roga.

YepenosaHue KynbTyp B ceBoobopote: 1. YncTbiin (YepHbin) nap. 2. Kaptodens. 3. Osoww. 4. Cos.

YyeTHble nnowaakm umetoT opmy ksaapata co ctopoHorn 30 m (unm 40 psgos), nnowaab 900 m2
(30 m x 30 m). Mnowaapb nonesoro ceoobopoTa 840 ra, B ero rpaHnLax YeTbipe OnbITHBIX y4acTka nno-
waabto 210 ra. Beuagy TOro, Yto CEBOOBOPOT AEACTBYET HA OPOLLUAEMOM Y4vacTKe MOMMBHOM CUCTEMI
«Pperaty, TO Kaxabli ONbITHBIA Y4AaCTOK NPUBSA3aH K MaKCMMarlbHOM Niowaamn nonvea npu pabote Ha oa-
HOW NO3NLMKM LOXAEeBaNbHON MaLLMHbl M UMEeET nrowaab 82,6 ra.

B naHHOM ceBoobopoTe nonyuunu pacnpoctpaHeHne cbopHble nons. B coctase cesoobopota op-
raHnsoBaHo 2 cOopHbIx nons. Konnyectso nonen ceBoobopoTa COBNAAaeT C KONMYECTBOM feT poTaLumn
(4 ropa). B koHUe mas npoussoaunacs nepsasi obpaboTka nousbl repbuumaamu 4o Bexodos. Mepsas nu-
cToBast obpaboTka repbuumaamn B komMnnekce ¢ yHruumaamu nponssoamnack B ase 4-6 nuctbes. Bee-
ro 3a nepuvoj seretayuu Bb110 NPeayCMOTPEHO YeTbIpe CTOBbLIX 06paboTku ¢ HTepBanom B 7, 12, 14,
12 gHeit nocne nepson obpaboTkn. MuHepanbHble yoobpeHus nog kaptodens BHOCUAMCL pa3bpoCHbIM
cnocobom o nocagku. MNonHas fosa kanuitHbix yoodpenun (KCl 60%) BHocunach 0ceHbto nog Hapesky
rpebHen B 0anH Npuém pasbpbiarneaTenem HaBecHbiM Rauch MDS 935 Ha tpaktope [/[ 6920, [/0 6130.
BecHon ogHOBpeMeHHO C NocaaKon NPOM3BOAWIIOCH BHECEHWe aMmmModhoca, 3ateM yepes 10-15 gHen ne-
pep OKy4uBaHMEM NPOU3BOAMMM NOAKOPMKY a30THbIM yaobpeHneM (cynbdar aMMoHns N21Szs).

[Ins npon3BoauMbIX Onepauuin KCrnosb3oBanu YHUBEpCanbHbIM NPOMaLlHOA KOMECHbLIN TpaKTop
MT3-82 n nonesoi onpbickueatens AMAZONEUG-3000, npeaHasHaYeHHbIN UCKIIOYUTENBHO ANS CeMb-
CKOXO3SMCTBEHHOTO NPUMEHEHNS METOAOM NOBEPXHOCTHOIO OMPbICKMBAHWSA C UCMOMNb30BaHUEM BO3AYLLIHO-
ro notoka, Ans paboTbl CO BCEMM pa3peLleHHbIMU B CETbCKOM XO3AACTBE pacTBOpamu, aMyNbCUsMA W
cycneHauamu. [pu 3aknagke yYeTHbIX NOWAA0K pacCTosHUe Mexay rpebHaAMU cocTaBusio 75 CM, BbicoTa
rpebHs 18-20 cm, paccTosiHie B psgy NOCad0uHbIX MECT — 24 cMm.

AHanus meteoponoruyeckux gaHHbix meteoctaHuun (MC «beseHuyykckas») nokasan, Yto BereTaLu-
OHHbIN NEPUOA KYNbTYpbl MPOXOAUS Ha (hOHE NOBLILIEHHLIX TEMAEPATYP M AeduumnTa 0CaaKoB: CpeaHecy-
TOYHas TemnepaTypa Bo3ayxa Mas bbina Ha 6°C Bbllle HOPMbI, KOMIMYECTBO OCALKOB COCTABUMO TOMBKO
20,8 mm, npu Hopme 33 MM. B nioHe Habnoganuce 0bunbHble ocagku — 72 MM, 4To coctaenseT 185% ot
HOpMbI. Pa3BuTie pacTeHuin B Uiofie MPOXOAMAO0 Npu TENMOM Moroge W 0CTPOM HeO0CTaTKe 0CaaKoB, CyM-
Ma KoTopbix cocTaBuna 47 MM (37% OT HopMbl). XKapkas 1 3acywnusas noroga npogonxanach 1 B aBry-
cre. Cymma nonoxuTenbHbIX TemnepaTyp 3a BereTaunoHHbIn nepuog (Man-uionb) coctasuna 2009°C npu
Hopme 1602°C, I'TK paBHsncs 0,55.

3aknagka v npoBefeHKe MOMEBbIX ONbITOB — COMMAaCcHO MeToamke onbiTHOro Aena b. A. Jocnexosa
[5], METOAMYECKMM YKa3aHWSM MO NPOBESEHNIO UCCIIEA0BAHUI B ANUTENbHBIX OMblTax ¢ yaobpeHusmu [6],
METOAMYECKUM TPEOOBaAHMAM K MONEBOMY OMbITY [7], OCHOBaM Hay4HbIX MCCRIEA0BAHMIA B arpoHoMuK [8].

[YCTOTY CTOSIHUS N COXPAHHOCTb PACTEHMIA MOACHUTLIBAMM Ha NMOCTOSHHO 3aKPENNEHHbIX HA JeNsH-
ke 4-x nnowaakax no 0,5 M2 B 2-x noBTOpeHusx. MogcyeT npoBoanv B dhase NosHbIX BCXOLOB M B KOHLIE
Beretauymu [8, 9, 10, 11]. uHamuky NUHEHOTO pocTa ONpeaensnu nyTeM U3MepeHust BbICOTbI CIyYanHo
BbIOpaHHbIX pacTeHuin B 10 Toukax AensiHkM ¢ MHTepBanoM B 10 AHeN OT Havana MHTEHCUBHOIO pocTa u
nepeg ybopkon. Y4eT ypoxas npoBogMICS NOAENSHOYHO C NOCNEayOWMM B3BELLUMBAHNEM Ha 3NEKTPOH-
HbIX TOBapHbIX NnoLiagoyHbIx Becax M-ER 333.

Pe3ynsmamsbi uccnedoegarutl. CornacHo (heHonornyecknM HabnioaeHns apyxHble BCXOAbI Kap-
Todpens noseunuce 11.05, yepes 20 aHeit nocne nocagku. ®asa Hayana OyToHM3aUMK HacTynuna Yepes
30 AHen mocne BCXOAOB, pa3HMUbl B BapuaHTax MO CPokaM HacTynneHus He Obino. PaBHOMEpHbIM
HacTynneHneMm XxapaktepusoBanacb W ctagus obpa3oBaHus knybHen. BereTaumoHHbIM nepuog no BCEM
BapuaHTam coctasun 90 aHeln. AHanu3 CTpYKTypbl Ypoxas kapToens nokasan, YTo Konn4ecTso crebnen
OQHOTO pacTeHWst B KOHTPOMEe cocTaBuio 5 wr. B ¢oHoBOM BapuaHTe W npu BHeceHun 2,0 T/ra @I
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nokasarternb npakTuyecku He uamenuncs. C ysenuyeHnem go3s eI konuyectso cTebreit Ha ogHOM pacTe-
HUM BO3POCNO B CpeaHeM [0 5,5 LUT., HO YETKOW 3aKOHOMEPHOCTH He BbISIBNEHO. BbicoTa pacTeHun Kap-
TOhensi BO MHOTOM 3aBUCUT OT COpTa U rycToTbl nocagku. MpupocT pacteHuit npu BHeceHun 4,0 1 8,0 T/ra
Ol coctasun 4 n 3,1%, COOTBETCTBEHHO (Tabn. 1).

Tabnuua 1
CTpyKTypa ypoxast KapTodens npy BHECEHWUM pasnnyHbIX 403 docdorunca
B YepHo3eMHyto noysy, 2021-2022 rr.
N | B Konuyectso cTebneit . KonnuecTso kny6Heit
0 dPUaHT onbiTa BbicoTa pacTteHun, cM
Ha OJHOM pacTeHuWu, LUT. Ha 1 pacTeHu, WT.
1 | KoHTponb 5,0 75,0 15,0
2 | ®oH 5,3 75,8 15,9
3 | ®oH+ QI 21/ra 5,3 76,4 15,9
4 | GoH+ Pl 41/ra 9,5 78,0 16,5
5 | ®oH+ OI 6 1/ra 9,5 76,8 16,5
6 | ®oH+ DI 8 1/ra 9,5 77,3 16,5

KonmnyecTtBo knybHeit ¢ ogHOro pacteHus B BapuaHTe ¢ BHeceHnem 4,0 1 6,0 1/ra O 6bino oanHa-

KOBbIM 1 COCTaBWNO B cpeaHem 16,5 wr., 4to Ha 1,5 WT. BonblUe KOHTPONbHLIX NokasaTenen. BHeceHme

MWUHeparbHbIX YaobpeHuit n BapuaHT ¢ BHeceHneM 2,0 T/ra @I yBenuunnm konu4ectso knybHeit Ha 0,9 wr.

MpumeHeHne yaobpeHuit B coYeTaHMM ¢ Bo3pacTarwwmmn gosamm O obecneumBaeT nonyyeHue

ypoxas knybHen kaptodens ot 46 go 49 t/ra, npubaska coctasuna 12-13 1/ra (tabn. 2). Takke BbISBNEHO

ynyyleHne (pakLMOHHOTO CocTaBa 1 BbIxoga ToBapHOro kaptodens dpakumn 55-80 mm. HambonbLuas
npubaska ypoxas OTMeYeHa B BapuaHTe ¢ BHeceHueM 6,0 T/ra O - 26,8%.

Tabnuua 2
BnnsHue cochormnca Ha pakLMOHHbIN COCTaB U ypoxanHoCTb Kaptodens, 2021-2022 rr.
EanHuubl Opakums, MM . [pnbaBka K KOHTPOIIO

Ne | BapuarT onsiTa usmepenns | 35-45 | 45-55 | 55-80 | orxop Ypoxa, tira T/ra %
L. 120 136 150 108

1 KoHTponb Kr 3,2 12 29,5 1,7 36,30 0 0
% 50 18,6 48,4 2,6
LT, 56 116 188 7,6

2 ®oH KT 2,5 29,1 34,4 3 46,70 10,4 22,3
% 3,6 42,2 49,8 43
LT, 100 116 188 76

3 | ®oH + Ol 2 1/ra KT 25 24,8 37 1,36 48,40 12,1 25,0
% 3,8 37,7 56,4 2,1
. 56 160 112 52

4 | GoH+Pr4/ra KT 43 224 30,2 11 48,90 12,6 25,8
% 74 38,7 52,1 1,8
LT, 60 100 232 56

5 | ®oH + Ol 6 T/ra KT 4,08 12,1 54,7 0,72 49,60 13,3 26,8
% 57 16,9 76,4 1,01
LT, 36 148 136 108

6 | ®oH + Ol 8 1/ra KT 2,0 19,3 314 1,5 48,30 12,0 248
% 3,6 35,6 58,0 2,8

HCP o5 0,87

Xummndyecknin coctaB knybHel konebancs B LWMPOKMX Npeaenax: CoaepxaHue Boabl B KNyOHsX
oT 64 o 86%, copepxaHnue kpaxmana 11,0-14,7 %, cyxoro Bewwectsa 23,7-24,8%. MNpumeHenne ynobpe-
Hn 1 4,0 n 6,0 T/ra O 06ycnoBuno NoBbILLEHWE COAEpPXaHNe Kpaxmana B knybHsx Ha 3,7 u 3,5% , cooT-
BETCTBEHHO (Tabn. 3).

BHecenue 2,0 T/ra @I 1 4-8 T/ra O B CpaBHEHMM C KOHTPONEM CMocoBCTBOBAMO MOBLILIEHUIO CO-
nepxanus ButamuHa C B knybHsx kaptodens Ha 2,7 mr u 5,6-5,8 mr, cootBeTcTBEHHO. CoaepxaHne HuT-
paToB B KIyBHSAX KapTodens Ha OMbITHOM Y4YacTKe He MPEBbICWNIO AONYCTUMbIX HOpM (122-134 mr/kr).
BHeceHne ynobpenuit n OI (He3aBMCKMO OT ero A403bl), CNoCOBCTBOBANO HAKOMMEHUIO HUTPATOB B Kny6-
HAX HKe JONYCTUMbIX YPOBHeN (Tabn. 3).
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Tabnuua 3
BnmsHue docdorunca Ha broxummyeckme nokasatenu knybHen kaptogens, 2021-2022 rr.

Ne | BapuaHT onbiTa Copepxarive
Cyxoe BeLLecTBo, % Kpaxman, % Butamuu C, mr Hutpartbl, Mr/kr

1 | KoHTponb 24,2 11,0 10,0 122
2 | doH 23,7 13,0 12,7 134
3 | ®oH + Ol 2 1/ra 24,3 14,2 13,8 127
4 | GoH+Pl 4 1/ra 24,7 14,7 15,6 131
5 | ®oH +Or 6 1/ra 24,7 14,3 15,8 128
6 | ®oH + DI 81/ra 24,8 14,5 15,6 131

MccnegoBaHusiMm BbISIBNIEHO, YTO pH NOYBEHHOrO pacTBopa Npu BHeCceHUn yoobperuii n O nave-
HAeTCs cneaytowmm obpa3om: B (POHOBOM BapuaHTe nokasatenb cHuauncs Ha 0,8 ed., npu BHECEHWM
2,0 n 4,0 1/ra — Ha 0,9 en. no cpaBHeHuto ¢ koHTponem. OpHako, npu BHeceHun 6,0 u 8,0 T/ra @I
pH ocTarncs npaktuyeckv 6e3 nameHeHni (tabn. 4).

Tabnuua 4
BrinsHue docorunca Ha arpoxmMmudeckne nokasartenu YeHo3eMHbix noys, 2021-2022 rr.

EKO, | Tymyc, |Hutparel, | S noag., | Mg obm. | Ca obm. | Na | P20s | Nar | K20 | MnotHocts
Ne | Bapuan oneia | pH KCI mmonb/100r| % mr/100r | mr/kr mr-ake./100 1 Mr/Kr nouBbI, r/cm®
1 | Koxpons 74 29,3 47 13 19,7 1,5 16,5 [01] 112 | 73 | 50 25
2 | don 6,6 30,7 48 33 324 1,7 150 |09 | 142 | 156 | 76 25
3 |don+dr21/ral 65 21,2 5,0 38 48,7 18 18,0 [ 048] 153 | 161 | 217 24
4 |on+@T41/ra| 6,5 314 48 35 64,2 1,9 219 [08] 182 [ 158 [ 175 24
5[don+dretral 7,3 319 48 4 87,3 1,9 196 [09 ] 102 | 156 | 95 24
6 |Qon+dr81/ral 7,5 324 5,0 34 1107 | 19 16,6 |01 138 | 150 | 51 24

YBenunyeHue emkoctn katuoHHoro obmera (EKO) npoucxoaut ¢ poctom o3 OI. Hanbonbnii noka-
3atenb EKO otmeuaetcs npu BHeceHnn 8,0 T/ra O, AHann3 gaHHbIX N0 COAEPXKaHMIO TyMyca He BbISBAS
Kakoro-nmbo CyLlecTBEHHOr0 M3MeHeHus. [lokasaTenn ocTaBanucb NPUMEPHO PaBHBIMUA KOHTPOMBHOMY
3HayeHno. CofepxaHue HUTPATOB 3HAYMTENBHO YBEMNYMNOCH C MOBbILLEHMEM A03 O npu BHECEHUH
2-6 T/ra nokasatenb yeenuuuncs Ha 25 u 28 mr/100 r n coctasun 38 u 41 mr/100 r, COOTBETCTBEHHO
(Tabn. 4). B coctas O BxoguT 40 21% cepbl, koTOpas Heobxoanma pacTeHUsM A1 pocTa U pasBuTHS.
CopepxaHue NoABWKHOM cepbl B MoYBE € yBenuyeHnem o3 O 3akoHoMepHo yBennunsaetcs. Hanbonb-
Lee cogepkaHue cepbl oTMeyanoch npu BHeceHun 8,0 T/ra @I u coctasnsano 110,7 mr/kr. [1ns cpaBHeHus
nokasaTtenb B KOHTPONbHOM BapuaHTe coctasun 19,7 mr/kr. BHeceHne ynobpeHuin 1 Bo3pactatoLymx 4o3
O npuBOANT K YBENWUYEHMIO B NOYBE 0OMEHHOrO MarHus. B BapuaHTax ¢ BHeceHnem 4-8 t/ra O copep-
xaHue Mg coctasnano 1,9 mr-aks./100 r, B KOHTponbHOM BapuaHTe — 1,5 Mr-aks./100 r. B oTHOLIEHMM
KanbLMEeBOro pexuma YepHO3EMHOM nousbl, Npu BHeceHumn 8,0 T/ra O copgepxaHne 06MEHHOro KanbLus
coctasuno 16,6 mr-aks./100 r, yto Ha 0,1 Mr-akB./100 r Bbiwe, YeM B KOHTpore. Hanborbluee cogepxaHue
KanbLMs OTMeYanoch B BapuaHte ¢ npumeHeHnem 4,0 1/ra ® - 21,9 mr-aks./100 r, camoe Hu3Kkoe — B
toHoBoM BapuaHTe — 15,0 mr-ake./100 r (Tabn. 4). VicxogHoe cogepxaHne HaTpust B KOHTPONbHOM Bapu-
aHTe coctaensno 0,1 mr-ake./100 r, TakuM e OHO OKa3anoch ¥ B BapuaHTe ¢ BHeceHuem 8,0 t/ra ¢I. B
OCTanbHbIX BapuaHTax nokasatesb yBenuuuncs: B oHoBom BapuaHte — 0,9 mr-ake./100 r, B BapuaHTe C
2,0 4,0 71/ra O - 0,8 mr-aks./100 r. docdorunc, kak doctopcoaepxallee yaobpeHue, okasan nonoxm-
TeNbHOE BnMsHWE Ha (hocaTHbIA pexum nousbl. Tak, B BapuaHte ¢ 4,0 n 8,0 t/ra O cogepxaHue
nogswxHoro doccopa Hambonbwee — 182 u 138 wmr/kr, COOTBETCTBEHHO. B OCTanmbHbIX BapuaHTax
(2,0 1 6,0 T/ra ®') noka3aTenb MeHbLLE JOCTOBEPHOW PasHMLbI C KOHTPONEM. B KarMinHOM pexume noys B
nocagkax kaptodens npu BHeceHun O cyLLeCTBEHHbIX M3MEHEHMI He 0BHapyxeHO. HekoTopoe noBeblLLe-
HWe 0BMeHHOro Kanus oTMeyeHo npu BHeceHun 2,0 T/ra O (217 wmr/kr) n 4,0 T/ra O (175 wmr/kr). MoBbliwwe-
Hue ao3sbl O go 6,0 n 8,0 T/ra 4OCTOBEPHOrO NONOXMUTENBHOMO BAMSHWA HE Oka3arno. [Npu BHeceHun O
KaK KanbLuCOAepXallero MenuopaHTa yBenuMynBanoch CoaepaHue KanbLmus, Y4To yryyiuano CTpykTypy
noysbl, a Bxoadwas B coctaB I cynbgaTHas cepa NoNOXUTENbHO BO3LENCTBOBANA HA MUHEparnbHYH
YacTb 1 pa3pbixnsana noysy. BeposiTHee Bcero BHeceHne O B kayecTBe noyBoynyywnTens byget umeTb
HapacTatoLwmun ekt BO BpeMeHW. B nocagkax kaptodenst B nepBbli rog BHeCeHUst G He BbISBNEHO
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3HAUNTENBHOTO BAWSHWA Ha MOTHOCTb MOYBbI, MOKasaTenb Mo BapwWaHTam konebancs B npedenax
2,4-2,5 r/cms.

Jkonoruyeckas oueHka BnusHMA O Ha NoyBy nokasana, YTo copepxaHue TSKEeNbIX MeTannos, B
TOM YWCNie PTYTH, KaOMWS, MbllLbsiKa, BO BCEX BapuaHTax OnbiTa NpakTUYeck OOMHAKOBOE W B [Ba pasa
Huxe MNIK (tabn. 5-6).

Tabnuua 5
BnnsHue ocdormnca Ha arpoxummyeckue nokasareny YeHo3emHbIx noys, 2021-2022 rr.
EKO, Fymyc, | Hurpats!, | S nogs., [ Mg 06m. | Ca 06m. [ Na [ P20s [ N ar [ K20 | MnoTHocTs
Ne| Bapar oneia | pH KCI mmons/100r| % mr/100r | mr/kr mr-akB./100 r Mr/Kkr nouBsl, r/cm®
1 | KoHTponb 74 29,3 47 13 19,7 1,5 165 [01] 112 | 73 | 50 25
2 | PoH 6,6 30,7 4,8 33 324 1,7 150 109|142 | 156 | 76 2,5
3 |PoH+Ol 21/ra| 6,5 21,2 5,0 38 48,7 1,8 18,0 |08 | 153 | 161 | 217 24
4 |don+0T41/ra 65 314 48 35 64,2 1,9 219 |08 182 | 158 | 175 24
5|®oH+dr 6T/ra| 7,3 31,9 48 41 87,3 1,9 196 |09 ] 102 | 156 | 95 24
6 |Pon+or8rral 7,5 324 5,0 34 1107 | 19 16,6 |01 138 | 150 | 51 24
Tabnuua 6

BrsiHue dhocdhorunca Ha BanoBOe COAEPKaHNE TshKembIX MeTanmnos B Noyse
nof noceBamu kapTodens, Mr/kr

Ne | BapwanT onbira Tsbkenble MeTanmbl, Mr/kr .
Hg Cd Pb Zn Cu Mn Fe Ni As
1 |KoHTponb >0,005 >1,0 13,5 18,0 9,3 270 2800 14,0 1,03
2 | ®oH >0,005 >1,0 7,2 18,0 10,6 260 3010 15,0 >1,0
3 |PoH + @I 27/ra | >0,005 >1,0 9,7 17,0 11,0 290 3700 15,0 >1,0
4 |®oH +Pl 4 1/ra | >0,005 >1,0 9,6 14,0 8,8 210 3300 13,0 >1,0
5 |®oH+®r 61/ra | >0,005 >1,0 78 17,0 10,5 220 3800 15,0 >1,0
6 |®oH+®r 81/ra | >0,005 >1,0 5,0 14,0 9,3 250 3100 15,0 >1,0
noK| 21 2,00 32,0 100,0 14,00 1500 |OJK 40000 85 2,0

AHanu3 guHaMuK1 BaioBOr0 CoAEpXXaHUs TSXKEMbIX METanoB nokasas, Yto npu BHECEHWUW B MOY-
BY MUHEparbHbIX YO0bpeHnn OTMEYEHO HEKOTOPOE CHWXeHWe coaepxaHus ceuHua (Ha 47%) v mapraHua
(Ha 3,7%) no cpaBHeHWto ¢ koHTporneM. OfHako HabrogaeTcs yBennyeHre B nouse (Mr/kr): Meagn Ha 1,3,
xenesa Ha 210 u Hukens Ha 1,0. CnegyeTt OTMETUTb, YTO COAEPKaHME BCEX TSKENbIX METaNsoB He npe-
BbILUAET JOMYCTUMbIX HOPM, T.€. Huxe 3HaveHun MNOK n OOK. MpumeHeHne MuHeparnbHbix yoobpeHun B
coyeTaHum ¢ Ol B go3e 2,0 T/ra cnocobCTBOBANO CHMKEHNIO COAEPXaHNS B NOYBE CBMHLA Ha 28% W LMHKa
Ha 5,5%. KoHueHTpauus meaun, MapraHua, xenesa v Hukens 6oina 6onblue, YeM B KOHTPOSIbHOM BapuaH-

Te, HO He npeBblIwana 3Havenus MAK n OK (tabn. 7).
Tabnuua 7

BnnsHue cochormnca Ha cogepkaHue NOABMKHBIX (HOPM TSHKeSbIX MeTassioB B NOYBe
nog nocesamm kaptogens, Mr/kr

Ne| BapuaHT onbita Taxenble MeTanmbl, Mr/kr .
Cd Pb Zn Cu Mn Fe Ni
1 | KoHtponb >1,0 >1,0 >1,0 >1,0 19 >5,0 >1,0
2 | ®oH >1,0 >1,0 >1.0 >1,0 15 >50 >1,0
3 | ®oH + 9l 2 1/ra >1,0 >1.0 >1.0 >1,0 11,0 >50 >1,0
4 | OoH +Pl 4 T/ra >1,0 >1.0 >1.0 >1,0 11,0 >5,0 >1,0
5 | ®oH + I 6 1/ra >1,0 >1.0 >1.0 >1,0 11,0 >5,0 >1,0
6 | oH + I 8 1/ra >1,0 >1.0 >1.0 >1,0 14,0 >5,0 >1,0
MnaK 0,5 6,0 23,00 3,00 140,0 - 4,0

Mpu yBenuueHnn fosbl O go 4,0 T/ra 0OTMEYEHO CHIKEHWe copepkaHus cBuHLa Ha 29%, LnHKa Ha
22%, mean Ha 5%, mapraHua Ha 22% w Hukens Ha 7%. KoHuenTtpauust Zn, Cu, Mn n Ni sBnseTcs MuHu-
MasnbHOI MO CPaBHEHMIO C APYTUMM BapuaHTamu onbita. MpuMeHeHne yaobpenuit n OF B gose 6,0 T/ra
obecneumBaeT CHXXeHNEe CoaepaHns cBuHUa B 1,7 pasa v B 1,2 pasa MapraHLa, CHUXEHWE COLepXaHms
UMHKa BbIno HesHaunTenbHbIM (Ha 1,0 mr/kr). Mpu aTom HabriogaeTcs yBenuUeHe KOHLEHTpauuu mMeam
Ha 13%, xene3a Ha 36% u Hukens Ha 7%. KonuyecTBo xernesa B N04Be MaKCUMasribHO Cpeam BCex Bapu-
aHToB OnbiTa, HO Huxe 3HaveHus OLK 6Gonee uyem B 10 pa3. CopepxaHue OCTanbHbIX METansios
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He npesbiwaeT npegenos MOK. Mpu BHecernn 8,0 T/ra O BbinK BbISBNEHbI aHANOMMYHbIE 3aKOHOMEPHO-
CTW: YCTAHOBIIEHO CHWXEHWE KOHLEeHTpauun cBuHUa Ha 63%, uuHka Ha 22%, mapraHua Ha 7,4%, nokasa-
Tenu no Pb v Zn B noyBe AOCTUIMWN MUHUMANbHBIX 3HAYEHWI CPEAM BCEX BapuaHTOB onbiTa. CogepxaHue
Cu ocrtanocb HeusMeHHbIM (9,3 Mr/ka). AHanuanpys AMHaMUKY NOABMXHBLIX (POPM TSKEMbIX METansoB B
no4yse, MOXHO OTMETUTb, YTO COAEpXaHWe KagMus, CBMHLUA, LMHKA, Meau, Xene3a MU HUKEeNs ocTaeTcs
Hen3MeHHbIM kak npu BHeceHUn N1soP150K300, Tak 1 npu gobaBneHumn k Hum cocgorunca pasnnyHbIX HOPM.
Mpun atom copepxanre TM 3HaumTenbHO Hke yctaHoBneHHbIx MOK (B 3-23 pasa) (tabn. 7).
Takum 0bpa3om, NpuMeHeHne yoobpeHuin B codeTaHun ¢ O He BNMSIET Ha copepKaHue noaBux-
HbIX (hOpM 6OMBLUMHCTBA TSHXKENbIX METAIMOB B MOYBE, HO CHUXAET KOHLEHTpaLmo MapraHua Ha 21-42%.
OueHka kayecTBa KrnybHeln kapToens no COAepXaHWIO TSHKENbIX METAN0B He BbisiBUNA 3HauM-
MOrO 3arpsi3HeHWs NpOAYKLMKM, BCE MOKasaTeN HaXOAATCH 3HAUYUTENbHO HUXE YCTAHOBMEHHBIX 40MYCTy-
MbIX HOPM. OTO NOATBEPXAAET 3KOMOrMYeckyto 6e30nacHoCTb NpUMeHeHus docdorunca (He3aBUCMMO OT
[03) ANS NOMyYeHNs NPOAYKLMM, COOTBETCTBYIOLLEN CAHUTAPHO-TUTMEHNYECKAM HOpMaM (Tabn. 8).
Tabnuua 8
BnnsHue ocdornnca Ha cogepxanne TSHXENbIX METansoB B KNy6HSX kapTodens, mr/kr

Ne| BapuaHT onbita Tspkenble MeTanmbl, Mr/Kkr
Cd Pb Zn Cu Mn Fe Ni
1 | KoHtponb > 0,001 > 0,001 >1,0 >0,5 >1,0 >10,0 > 0,001
2 | ®oH > 0,001 > 0,001 >1,0 >0,5 >1,0 >10,0 > 0,001
3 | oH +9I 2 1/ra > 0,001 > 0,001 >1,0 >0,5 >1,0 >10,0 > 0,001
4 | OoH +PI 4 T/ra > 0,001 > 0,001 >1,0 >0,5 >1,0 >10,0 > 0,001
5 | ®oH + I 6 1/ra > 0,001 > 0,001 >1,0 >0,5 >1,0 >10,0 > 0,001
6 | doH + I 8 1/ra > 0,001 > 0,001 >1,0 >0,5 >1,0 >10,0 > 0,001
MoK 0,100 0,50 50,00 10,0 - - -

3aknro4eHue. BHeceHve B NoyBy ¢hocorunca B COYETAHUN C MUHEPanbHbIMU YA0bpeHusmMu fo-
CTOBEpHO obecneunBaeT nonyyeHne npubasku ypoxas kaptogens Ha 25-26,8% — 12,1-13,3 1/ra knybHen
npu cbopax Ha yposHe 48,4-49,6 T/ra. Hanbonbluas Macca TOBapHOro kapTodhens nonyyYeHa B BapuaHTe ¢
BHeceHuem 6,0 T/ra docdorunca. MpumeHeHne docormnca cnocobCTBYET CHKEHWUIO BAIOBOMO Coaep-
KaHWs B noyBe CBMHLA Ha 28-63%, unHKa Ha 5,5-22% W xenesa Ha 7,5-36% no CPaBHEHWIO C KOHTPOMNEM.
KoHUeHTpauus Opyrux aHanmsmpyeMblx TOKCUKAHTOB, B TOM YMCIIE PTYTU, MbILUbSKA U KaaMUsi, NpakTuye-
CKM He M3MeHsieTCs 1 HaxoauTcst 3HaumtensHo Huxe MOK u OK, uto no3sonseT chenatb BbiBOA 00 3KO-
OrMYECKOM YMCTOTE UCMONb3yeMbIX MpenapaTos, a Takke O BOIMOXHOCTU WUCMONb30BaTh POCGOrunc B
KayecTBe MUKPOYA0OpEHNS.
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Llenb uccnedosarull — nosbiweHue 3¢hghekmusHOCMU 3aWumbl paboyux 0p2aHo8 CeslbCKOX035LICMeeH-
HbIX MaWuH u opyduti om ammocgepHol KOPPO3UU KOHCEPBAULOHHLIMU Mamepuanamu Ha 0CHO8e pacmumesbHbIX
maces. Mcnonb308aHue pacmumesibHbIX Maces u omxo008 Uux npou3godcmea 8 kayecmee 0CHO8bI 0711 aHMUKOp-
PO3UOHHbIX Mamepuanoeg sienisemcs xopowel anbmepHamusol HegpmsHbim macnam. OdHUM u3 cnocobos 3auiums|
om ammocehepHoll Koppo3uu sieissemcs Ucnonb3osaHue cpedcme 8peMeHHOU aHMUKOPPO3UOHHOU 3alyumb! Ha
OCHO8E pacmumeribHbIX Maces, OHU He MOKCUYHbI, 3KOmo2uyecku 6e30nacHbl U 80300HOBMAEMbI, UX U320mosse-
HUE 803MOXHO HENOCPEACMBEHHO Ha CaMOM CenbCcKoxo3salicmeeHHoM npednpusimuu. 3adayeli uccrnedosaHutli bbu10
oueHUMb 3awumy yenepoducmoli cmanu om Koppo3uu KOHCEP8aUUOHHbIMU Mamepuanamu Ha OCHOge pacmu-
MesbHbIX Macen npu nepuodudeckoli KoHOeHcayuu 8naeu. M3ydeHb! credyruwue pacmumerbHbie Macna: naabMo-
80e, pancosoe, no0CONHEYHoe, @ makxe komnosuyuu u3 50% pancogozo macna u 50% nanbMoso20 Macna u u3
50% nodconHe4yHo20 macna u 50% nanbmMogoeo macna. MccrnedosaHusi npogodunuck Ha obpasyax, u320mossneH-
HbIX U3 cmasu KOHCMPYKUUOHHOU yenepoducmol 0bbIKHO8EHHO20 kayecmea Cm3cn. Pe3ynbmambl KOPPO3UOHHbIX
uccredosaHuli ¢ nepuoduyeckoli koHOeHcayuel ernazu 8 medeHue 35 OHell nokasarnu, Ymo nodCOTHEYHOE Mac/Io
3amednsiem ckopocmb Koppo3uu Ha 11% (ckopocmb koppo3uu 0,142 2/m?-20d), pancosoe macno — Ha 32%
(ckopocmb kopposuu 0,108 a/m?-200), nanbmosoe — Ha 51% (ckopocmb kopposuu 0,078 2/m?-200) npu ckopocmu
kopposuu cmanu Cm3cn 0,16 2/M2-200. Hauny4wyto cmeneHb 3awumsl cmanu Cm3cn no pesynbmamam uccriedo-
8aHull obecneyusaem pacmumeribHas komnosuyusi uz 50% pancogozo macna u 50% nanbMogo2o Macrna, oHa CHU-
xaem ckopocms koppo3suu 8o 0,045 2/m?-200, npu 3mom cmeneHb 3awumsi cocmasuna 72%.

KntoueBble cnoBa: kKopposus, yrnepoaucTas cranb, pacTUTenbHbIe Macna, CKOPOCTb KOPPO3UK.
Ana yumuposarus: CasoHos [. C., Epzamaes M. M., Xunbuos C. H., AptamoHos E. U. UccnenosaHue koHcepBa-
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cTBeHHOM akagemuu. 2023. Ne2. C. 18-24. doi: 10.55170/19973225_2023_8_2_18.
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The purpose of the research is to increase the efficiency of protecting the working elements of agricultural machines
and implements from atmospheric corrosion with conservation materials based on vegetable ocils. The use of vege-
table oils and their production waste as a basis for anticorrosive materials is a good alternative to petroleum oils. One
of the ways to protect against atmospheric corrosion is the use of temporary anticorrosive protection based on vege-
table oils, they are non-toxic, environmentally safe and renewable, their manufacture is possible directly at the agri-
cultural enterprise itself. The objective of the research was to evaluate the protection of carbon steel from corrosion
by preservative materials based on vegetable oils during periodic condensation of moisture. The following vegetable
oils have been studied: palm, rapeseed, sunflower, as well as compositions of 50% rapeseed oil and 50% palm oil
and 50% sunflower oil and 50% palm oil. The studies were carried out on samples made of structural carbon steel of
ordinary quality St3sp. The results of corrosion studies with periodic moisture condensation for 35 days showed that
sunflower oil slows down the corrosion rate by 11% (corrosion rate of 0.142 g/m2-year), rapeseed oil by 32% (corro-
sion rate of 0.108 g/m?-year), and palm oil by 51% (corrosion rate of 0.078 g/m2-year) at a corrosion rate of steel
St3sp 0.16 g/m2-year. According to the research results, the best degree of protection of St3sp steel is provided by a
vegetable composition of 50% rapeseed oil and 50% palm ail, it reduces the corrosion rate to 0.045 g/m2-year, while
its degree of protection was 72%.

Keywords: corrosion, carbon steel, vegetable oils, corrosion rate.

For citation: Sazonov, D. S., Erzamaev, M. P., Zhiltsov, S. N. & Artamonov, E. I. (2023). Research of conservation
materials based on vegetable oils. Izvestia Samarskoi gosudarstvennoi selskokhoziaistvennoi akademii (Bulletin
Samara State Agricultural Academy), 2, 18-24 (in Russ.). doi: 10.55170/19973225_2023_8_2_18.

Koppo3anoHHbIe paspyLUeHUst CHKAOT YCTanoCTHY NPOYHOCTb, YBENUYMBAKOT NPOLECC U3HALIN-
BaHMWS, YTO MPUBOANT K YBEMWUYEHMIO 3aTPaT HA PEMOHT W K MPOCTOAM TEXHUKU. XapakTep W CTeneHb no-
PaXeHWs KOpPO3ueil MalMH 1 Opyaun OnpeaenstoTcss 0COBEHHOCTAMM UX KOHCTPYKLMIA, CTOMKOCTBIO K
KOpPO3WK MaTepranos ¥ NTakoKPaCcOYHbIX MOKPLITUNA, MPUMEHSIEMbIX MPU U3TOTOBIIEHUW, @ TaKxKe 3aLLUTHOM
9 (HEKTUBHOCTBLIO NPUMEHSIEMbIX CPEACTB BPEMEHHON NPOTUBOKOPPO3UOHHOM 3aLmThl [1, 2].

MpegnpuaTusMi NPOM3BOAATCS Pa3nuyHble KOHCEPBALMOHHbIE MaTepuansl, oTinyawmecs ob-
NacTblo NPUMEHEHNS U 3aLWUTHON 3PGEKTUBHOCTLI. Kak npaBuio, aTM matepuarbl NpoM3BOAATCS Ha
MacrsHoN OCHOBE W3 HE(TAHbIX CMa304HbIX MaTepuanos. LLnpokoe pacnpocTpaHeHne Nonyyunu pasnumy-
Hble KOHCEpBALMOHHbIE MaTepuanbl, Takie Kak nneHkoobpasytwme HMMBUTOpHbIE He(TSHbIE COCTaBbI
(MAHCeI), 3aLmMTHBIE BUTYMHBIE COCTaBbI, XWUAKWE KOHCEPBALMOHHBIE M NNACTUYHbIE CMa3KK [3].

OuyeHb 4acTo ANs BHELUHEN 3alUuTbl CENbCKOXO3ANCTBEHHOM TEXHUKM UCMONb3YIOT 0TpaboTaHHbIe
MOTOpHbIE Macna, OHM 0b6riagatoT HU3KOM 3aLWUTHON APEEKTUBHOCTBIO, TOKCUYHOCTBIO, HeGEe3BpeaHbI Ans
OKpYxatoLLen cpefpl.

KoHcepBaLmOHHble MaTepuanbl 13 He(TSHbIX CMa304HbIX MaTepuarnoB 06naaatT HU3KON JKOO-
rmyeckon umctoTon [3, 4]. MNpn HecobnAEeHUM TEXHONOMMYECKMX NPOLIECCOB KOHCEPBALIMM 1 PaCKOHCep-
BaLMW MaLUWH NPOUCXOAMT 3arpsi3HEHNE NOYBbI, BOAbI 1 OKPYXalOLLEH cpefpl, YTO CKa3blBAETCS Ha KOMO-
MMYECKON YNCTOTE NPOM3BOAMMON NPOAYKLMM. ITO HEAOMYCTUMO MPU BO3AENbIBAHWM CENbCKOXO3SMCTBEH-
HbIX KynbTyp MO COBPEMEHHBLIM TEXHOSOMMSAM, TaK Kak B NOCMeAHWE rofbl pacTeT MHTEPEC K AKOMOrNyeckm
YNCTOW CEMbCKOXO3ANCTBEHHOW NPOAYKLMN.

Wcnonb3oBaHue pacTuTenbHbIX Macen (MOACOMHEYHOro, ParcoBOro, COEBOro, ManbMOBOTO
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W OpYrvX) N OTXOAO0B WX NPOW3BOACTBA B KAYECTBE OCHOBBI AJ11 aHTUKOPPO3NOHHbLIX MaTEPUAnoB SBNAETCS
XOpOLUEN anbTepHaTUBOM HedTAHbIM Macnam. KoHcepBaLUMOHHblE MaTepuarbl Ha 6ase pacTUTENbHbIX
Macen obnagatoT 3KONornyeckon YMCToTon, BO30OGHOBNSEMBI, MPK HEOBXOAUMOCTN BO3MOXHO MX U3rOTOB-
NeHne B yCMOBMSIX CaMoro npeanpusatus. Tak xe Ans NpoM3BOACTBA PACTUTENbHbIX KOHCEPBALMOHHbIX
MaTepuanoB BO3MOXHO MCMOMb30BaHME OTXOLOB, KOTOpble 06pa3ytoTcs npy NPOU3BOACTBE PacTUTENbHbIX
Maces 1 He MOryT B anbHeNLEeM UCMOMb30BaTLCA B MULLEBOW NPOMBILLNEHHOCTY [4, 5, 6].

Lenb uccnedoegaHuil — nosbllleHne 3HMPEKTUBHOCTH 3aLLMTbI paboumx OpraHoOB CENbCKOXO03siA-
CTBEHHbIX MalWH W Opyaui OT aTMOCHEpHON KOPPO3WUM KOHCEpBALMOHHBIMU MaTtepuarnamn Ha OCHOBE
pacTUTENbHbIX Macern.

3adaya uccnedosaHull — OLEHWTb 3aLLMTY YIMEPOAMCTON CTanl OT KOPPO3UM KOHCEPBALMOHHbI-
MW MaTepuanami Ha OCHOBE PacTUTENbHbIX Macen npu NepUOAMYECKO KOHAEHC CaLMW Bary.

Mamepuan u memodsbI uccnedoeaHull. [labopatopHble uccneaoBaHus nposoaunuck B Camap-
CKOM ucnbiTatensHon nabopatopum ®rbY «BHUN3XK» n Ha kadeape «TexHuyeckuin cepaucy Camapcko-
ro FAY. [Ins uccnegoBaHnin B ka4eCTBE KOHCEPBALWMOHHBIX MaTepuanos Gbinn BbibpaHbl creaytowme pac-
TUTENbHbIE Macna 1 KOMNO3uyyK Macen:

1) ManbmMoBOE Macro;

2) Pancosoe macro;

3) MoaconHeyHoe mMacno;

4) Komnoauuus u3 50% pancosoro macna u 50% nanbmMoBoro Macna;

5) Komnosnuus 13 50% nogconHeyHoro macno u 50% nanbmMoBoro Macna.

PaHee 6binu onpegeneHbl OU3NKO-XMMUYECKIE NOKa3aTenm (BA3KOCTb, NEPEKUCHOE W KUCIIOTHOE
yncna, XXMPHOKMCMOTHBIN COCTaB) UCCEAYEMbIX PaCTUTENbHBIX Macen 1 KoMnosuuui [7, 8].

MaTepunanbl HaHOCUNUCH Ha NNACTUHKKM pasmepom 50 MM X 50 MM X 4 MM, U3roTOBMEHHbIE U3 CTa-
I KOHCTPYKLMOHHOW yrnepoaucTorn obbikHoBeHHoro kayectea Ct3cn. Coctas cranu, %: Fe — 98,926;
Mn -0,441;Si - 0,219; C - 0,196; Ni - 0,055; Cr — 0,042; Cu - 0,04; Al - 0,031; As — 0,015;
S - 0,008; P - 0,007; Co - 0,006. AHanu3 cocTaBa CTanu NPOBOAUIM HA ONTUKO-OMUCCUOHHOM CMEK-
TpomeTpe OOC-500. Mepeq HaHeceHWeM MccrnegyeMbIX Macen W KOMNO3ULMIA Ha NNaCTUHKKM UX MOBEPX-
HOCTb Oblna obpaboTaHa BeH3MHOM M cnvpToM. Macca Kaxaon NNacTUHKK onpeaensinach Ha 3MeKTPOH-
HbIXx aHanuTuyeckux Becax VIBRA AF-224RCE ¢ TouHocTbto 0,0001 r. Mepen HaHeceHnem obpasubl uc-
cneayemblX PacTUTENbHbIX Macen 1 KOMNOo3uUuiA (3a MCKMOYEHNEM pacTUTENBHOTO 1 PancoBoro Macen)
HarpeBanu B CylnnbHOM Lkadyy Binder 53 go temnepatypsl 50°C. HaHeceHue Ha nnacTuHKW OCyLLecTB-
NANOoCh NyTeM MOrPYXeHUs NNacTUHOK B MAcno Ui KOMNO3uLmto. MnacTuHKK ¢ HAHECEHHBIM MaTeprUanom
BblAEPXWBANM NPy KOMHATHOM TEMNepaType B TEYEHWE CYTOK, NOCMe Yero Npou3BOAMNIOCH B3BELLMBAHNE
(B3BELUMBANM NAACTUHKY C HAHECEHHBIM MaTepUanom 1 C NOABECOM).

Onpepensanu TONWMHY CNos HaHECEHHOTO MaTepuana no opmyne

_Men "Moo (1)
p-F-01" "
roe men— mMacca NNacTuHKKA C NOKPLITUEM U NOABECOM, I; Mp— Macca NnacTUHKM C NOABECOM, T; o — NAOT-
HOCTb MOKPbLITKS, r/cM3; F — nnowazb NOBEPXHOCTW NNACTUHKM, CM2,
lnowaab NOBEPXHOCTW NACTUHKA OMpeaensnm no opmyne, npu 3TOM pasmepbl ONpesensanucs
SNEKTPOHHBIM LUTAHTEHLMPKYIEM
F (@xb)X2+(cxa)x2+(cxb)x2 )
- 100 P M @
rOe a — CPEAHsIs LWMPUHA NNaCTUHOK, MM; b — CpeaHas An1Ha NNacTUHOK, MM; C — CPefHas TONWmMHa nna-
CTMHOK, MM.

Hanbonbluas TOMWMHA HaHECEHHOro crost Bbina y uccrnegyemblx MaTepuanos C COAepXaHWeM
nanbMoBoro macna (tabn. 1).

lMocne HaHeceHWs Uccregyemblx MaTepuanoB Ha NNAcTUHKA W ONpefeNieHnsl Macehl, UX NoaBe-
WwuBanu B NabopaTopHOM 3KCMKATOpe, B Yally KOTOPOro HanwBamnu AUCTUNIIMPOBaHHY0 BOAY A0 YPOBHS
BbICTYNa B HKHEMN YaCTy Yallmn. 3aTeM Ha BbICTYN yCTaHaBnNMBanu (apdopoByo BCTaBKy C OTBEPCTUSIMA.

OkeukaTop nomellanu B knumatoctat KC-200 CIMY. WcnbitaHus npoBogunucy uvknamu. [ns aro-
ro KnumarocTaT nporpammmpoBancs cnegyrowmm obpasom. Harpes 1 noaaepxanue temnepatypbl 40 °C
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B TEYEHME 7 4acoB, Nocrne Yero ocTbiBaHune 40 5 °C v nogaepxaHue aToit Temnepatypbl B Te4eHun 17 ya-
coB. Takum 06pa3om, OCyLLECTBNANACh KOHAEHCAUMs Bnaru Ha obpasyax nnactuH. McnbitaHne Bcex 0b-
paboTaHHbIX 06pa3L0B NPOBOANNCL HENPEPLIBHO B TeYeHMe 35 aHeil.

Tabnumua 1
Macca u TOJILLNHA HaHECEHHOro cros MaTepuana

CocraB matepuana Macca HaHeCc&HHoro cnos, 1 TonuHa HaHECEHHOTO Cnos, MM
ManbMoBoe Macno 3,443 0,654
Pancosoe macno 0,0705 0,013
MoaconHeyHoe Macno 0,0906 0,017

Komnosuums 3 50% pancosoro macna
1 50% nanbmoBOro Macna 0,2412 0,046
Komnosuuus n3 50% nogconHeuHoro Macno

1 50% nanbmoBOro Macna 0,2921 0,056

Mocne ykasaHHOTO BpeMeHn 06paslibl 4OCTaBaNMCh W C HAX YAANANW MOKPLITUS U NPOAYKTbI KOp-
po3un. CHavana ygansnu pacTBopuTesiemM ¢ NOBEPXHOCTU NACTUH HAHECEHHBIN PacTUTESNbHbIN MaTepu-
an, nocre 4ero nNpoayKTbl KOPPO3umn youpanu Xumnudecknm cnocobom. MnacTHbl NomMeLLanucb B pacTeop
consHom kucnoTbl (HCI) 500 cm® n ytpotponuHa 3,5 r, nosedeHHbin go 1000 cm3 4eoHU3MpOBaHHON BO-
non. Obpasubl, NOrpyxeHHble B pacTeop, Bbiaepxmeanu B TedeHne 10 MuHyT. 3aTem nnacTvHbl NPOMbI-
Banu 4EOHM3MPOBAHHO BOZOM W BbICYLUMBAMNM CMIMPTOM, NOCME YEro NpOBOAMIMN B3BELLMBAHME HA dnek-
TPOHHbIX NabopaTopHbix Becax VIBRA AF-224RCE.

Mo noTepe Macchl MeTanna onpeaensnac CKOPOCTb KOPPO3MM:
mo —m, r
K = — 3)
F-1t "m%ropg
roe mp — macca nnacTWHKM nocne yhaneHus npoayKToB KOPPO3WK, T; Mo — Macca YUCTON NNACTUHK, T;
F — nnowagb NOBEPXHOCTW MAACTUHKM, M2,

CreneHb 3allmnTbl UCcrnepyemblX paCcTUTENbHbIX COCTaBOB pacCHUTbIBan no (bopmyne:

Ko
7 == x100,%, (4)
Ko
roe Ko — ckopocTb KOppOo3u NnacTHbl 6e3 NOKpbITHS, r/M2-rog,

Pe3ynbmambi uccnedoeanuil. Noteps Macchl ABnsieTcs Hanbonee 4acTo UCMonb3yeMbIM METO-

[iaM OLEHKM 3aLMTHON 3P EKTUBHOCTM KOHCEPBALMOHHBIX MaTepuanos. MaccomeTpuyeckuin nokasatesnb
KOppOo3uu NpeacTasnseT cobon U3MeHeHre Macchl MeTanna B pesynsTtare Koppoauu (1abn. 2).

Tabnuua 2

Pe3ynbTaTbl UIMEHEHNS1 MACcChl MPU YCKOPEHHbIX UCCNeL0BaHUsX C NEPUOANYECKON KOHAEHCALMEN Bnaru

Macca nnacTuHbl nocne yoanesuns

CocraB maTepuana Macca nnacTuHsl, 1 MoTepm Maccol,
NPOLYKTOB KOPPO3WH, T
[ManbmoBoe Macno 68,4818 68,4663 0,0155
Pancosoe macno 68,5064 68,4848 0,0216
lNoaconHeYyHoe macrno 68,5698 68,5414 0,0284
Komnoanums u3 50% pancosoro macna
1 50% nanbMoBOro macna 68,3372 68,3262 0,009
Komnoauums 13 50% nogconHe4YHoro Macna
1 50% nanbMoBOro macna 68,3404 68,3264 0,014
be3 06paboTky 68,7555 68,7236 0,0319

Mo ¢opmyne (3) 1 Ha OCHOBaHWW AaHHbIX Tabnuubl 2 Bbina paccunTaHa CKOPOCTb KOPPO3uK
nccneayemblx 0bpasyos nnactuH. Ha rpadmke (puc. 1) npegctaBneHa ckopocTb koppo3un ctamm Ct3cn
NPV HAHECEHMM KOHCEPBALWOHHbLIX MaTepuarnoB Ha OCHOBE pacTUTENbHbIX Macen, a Takke 6e3 06paboTku.

WccnegoBanus nokasanu, Y4To HauMeHbLuas ckopocTtb kopposum (0,05...0,07 r/m2-cyTku) nonyyeHa
ons obpasuos, 0bpaboTaHHbIX Komnosuuuamu ¢ copepxaHuem 50% nanbmoBoro Macna. [aHHbie
maTepuanbl 3aMeansatT CKOPOCTb KOPPO3nK NoYTH B 3 pasa. ITo 00bACHAETCS 60MbLIEN KUHEMATUYECKON
BASKOCTbIO, @ TaK e npeobnagaeM B KMPHOKUCIOTHOM COCTaBE ONEWHOBOW, FIMHONEBOWN U
NanbMUTUHOBOM KUCOT.
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Puc. 1. CKOpOCTb KOppo3un nNpu HaHeCeHU KOHCEePBaLMOHHbIX MaTepuarnosB

O6paseL}, MOKPbITLIA YACTbIM NaIbMOBLIM MACMOM, HE CMOTPS HA TO YTO TOMLLMHA COS MOKPbITUS
(0,654 mm) bonee yem B 14 pa3 npesbilana TOMLMHY €nos komnosuummn 13 50% pancosoro Macna u 50%
nansmoBoro Macna (0,046 mm), He obecneunn Bonee HU3KOM CKOPOCTH KOPPO3uK. COrnacHo nosy4YeHHbIM
[aHHbIM  MOACOMHEYHOE MAacno HE3HauUMTEeNIbHO CHWXKAET CKOpoCTb  kopposun cranm  Ct3cn —
¢ 0,16 0o 0,142 /m2-rop.

OhEKTUBHOCTL  3aLNTHI  KOHCEPBALMOHHBIX MaTepuarnoB Ha OCHOBE PaCTUTENbHbIX Macer
OLleHMBanach CTENeHbIO 3aLuThl NOKPbITUSA, pe3ynbTaThl pacyeTa KOTOPON NPEACTaBNEHbI HA PUCYHKE 2.

OdpekTnBHOCTL 3aLwmThbl, %
N W b OO0 O N ©
o O O O O O O

=
o
L

o

Puc. 2. CteneHb 3aLMTbl KOHCEPBALMOHHbBIX MaTepManoB Ha OCHOBE PaCcTUTENbHbIX Maces
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Komnosuumus u3 50% pancosoro mMacna u 50% nanbMoBoro macrna obecrneynBaeT HaunyyLuyio
CTeneHb 3awwuTbl (0kono 72%) CTanu KOHCTPYKLMOHHOW YriepoamncTon 0bbIkHOBEHHOTO kadectBa Ct3cn.
310 0BsICHAETCS TEM, YTO B pancoBOM macne npeobnafaeT HeHachILeHHas OnenHoBas KUCnoTa, Kotopas
Npu1 B3aUMOLENCTBUN C KUCTIOPOAOM OKUCTISIETCS 1 0BpasyeT nneHKy. Bbicokyto Temnepatypy nnasneHus
komno3nuun obecneynBaeT NanbMOBOE Macro, OCHOBY XMPHOKWUCIIOTHOTO COCTaBa KOTOPOro COCTaBnseT
NanbMUTUHOBAS KUCHOTA.

ManbmoBoe Macno obecneunBaet cTeneHb 3awuTbl 51%, pancooe macno 32%, a N0ACONHEYHOe
11%, KoTOpast HUXE CTENeHW 3aLLnTbl KOMNOULMA PACTUTENBHBIX Macen C NanbMOBbIM MAcyioM.

3akntoyeHue. [lpoBefeHHbIE UCCeLOBaHUS MOKa3anu, YTO Haunyylwmne 3aluTHble CBOWNCTBA Y
komnosnuyuu u3 50% pancosoro macna 1 50% nanbMOBOro, aHHas KOMNO3WULUMS Maces 3aMensiseT CKo-
pocTb kopposun go 0,045 r/m2-rog, npu ckopoctn koppoaumn ctanu Ct3cn 0,16 r/m2-rog. Komnosuumm ¢ co-
[EepXaHneM nNanbMOBOTO W PancoBOro Macen He YCTYnatT No 3aLUTHON 3GhHEKTUBHOCTI HEPTAHBIM Mac-
nam n MoryT NpUMEHSTLCH ANS BPEMEHHON 3aluTbl pabounx OpraHOB CeflbCKOXO3IMCTBEHHBIX MaLUUH W
Opy4ui OT aTMOCEPHOI KOPPO3WK, MPU 3TOM OHU SBMAKOTCS AKONOTMYecKUMI Ge3onacHbIMM CpeacTBamm
BPEMEHHOW MPOTUBOKOPPO3NOHHON 3aLLNTI.
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Uenb uccnedosaHull — nogbiweHue kayecmeaa 3adesiku 8 N0Y8Y NOXHUBHBIX U pacmumesibHbIX 0CMamkos.
[MpugedeHbI pe3ynbmamei 3KchepumeHmarbHbIX uccredosaHull 3a0enKu NOXHUBHbIX 0OCMamKo8 npoca U pacnpe-
OeneHus ux no anybuHe obpabambigaemMo20 Cri0s1 NOY8bI CEPULIHbIM SIEMEWHO-0mearnbHbiM nity2om [1H/1-8-40 be3
npednnyxHukog u paspabomarHbim niyeom 6C-8M. [lnye MNBC-8M KoHCMpyKMUBHO NpuHUUNUanbHo omnuva-
emcs om WUPOKO npuMeHsemoz0 usgecmHozo niyea [1H/1-8-40. Kopnyc nnyea [6C umeem wupuHy 3axeama
60 cm. Ha cmolike kopnyca ycmaHoeseHbl hpagbil nemex wupuHol 40 cm u nesbiti nemex wupuHol 20 cm, none-
gas docka omcymemeyem. K npagomy nemexy Ha 6Cto WUPUHy hpuMbikaem cniowHol omean. [pu pabome mako-
20 kopnyca nnyea M6C yacmb nnacma noyeb! KPOWUMCS f1e8bIM 1eMexoM, Opyeas Yacmb Kpowumes npasbim se-
mexom, cdsuzaemcs, obopayusaemcs U yknadbieaemcs Ha PackpoOWeHHyK negyto yacmb. Benawka nonsi nocne
y6opKu npoca KombalHamu ¢ usmenbYumensmu-pa3bpacbigamensimu conoMbl 8bINOMHANAChL Ny2aMu 8 azpesame
¢ mpakmopamu K-701 u K-744P3. B nepgom onbime ycmaHosnieHo, Yymo npu pabome nnyea [NH/1-8-40 conoma no
2nybuHe ynoxeHa psadamu pasnuyHol (hopMbi U pasHol eenuyuHbl. Ha dHesHOU nosepxHocmu nons Habnodanuck
nonockl  He3adenaHHOU COMoMbl 8 psdax CMbIKaHUsS Niaacmos NnoYebl, KOMopble Haxodumuch Ha PaccmosiHuu
30-60 cm dpye om dpyea. Bo emopom onsime npu pabome [15C-8M cmepHsa u pacmumeribHble 0cmamku  npoca
6bunu 3adenaHbl 8 NaXOmHbIl CI0U MaKXe HepPaBHOMEPHO Kak no enybuHe, mak U no WUpUHe 3axeama niyea.
OdHako cmepHs 6onee pagHOMEPHO nepemelueHa ¢ noyeol u Haxodunack Ha enybuHe 8-15 cm. TonwuHa crnos
conombl Ha anybuHe 3adenku cocmaesnsina om 5 0o 12 cm. TexHonoauyeckue nokasamenu niyea 6C-8M cnocob-
CMeyrm UHMeHcUUKayuu Npoueccos MUHepanusayuu u ymughukayuu NOXHUBHbIX 0CMamKog 8 NoYge.

KntoueBble cnoBa: nouyea, Bcnallka, MOXHUBHLIE OCTATKW, CTepHsl, rMybuHa, obpabatbiBaembli Crion, Npodusb
©opo3aabl, Nnyr.
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cernbcKoxo3siicTBeHHon akagemmn. 2023. Ne2. C. 25-30. doi: 10.55170/19973225_2023 8 2 25.

© boitkos B. M., Ctapues C. B., Maenos A. B., Hectepos E. C., 2023

25


mailto:1elenaboikova06@gmail.com
mailto:kingofscience@yandex.ru
mailto:andrej.pavloff2015@yandex.ru
mailto:4nesterov21@mail.ru

TECHNOLOGY, MEANS OF MECHANIZATION AND POWER EQUIPMENT

IN AGRICULTURE
Original article
THE RESULTS OF STUDIES OF THE CROP RESIDUES SEALING OF GRAIN CROPS
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The purpose of the work is to improve the quality of embedding crop and plant residues into the soil. The results of
experimental studies of the sealing of millet crop residues and their distribution over the depth of the cultivated soil
layer by the serial ploughshare plow PNL-8-40 without pre-ploughs and the developed plow PBS-8M are presented.
The PBS-8M plow is structurally fundamentally different from the widely used well-known plow PNL-8-40. The body
of the PBS plow has a grip width of 60 cm. The right plowshare with a width of 40 cm and the left plowshare with a
width of 20 cm are installed on the housing rack, there is no field board. A solid blade is adjacent to the right plough-
share for the entire width. When working with such a PBS plow body, part of the soil layer crumbles with the left
plowshare, and the other part crumbles with the right plowshare, shifts, turns around and fits on the crumbled left
part. The plowing of the field after harvesting millet by combines with shredders-straw spreaders, was carried out by
plows in an aggregate with tractors K-701 and K-744R3. In the first experiment, it was found that during the operation
of the PNL-8-40 plow, the straw is laid in depth in rows of various shapes and sizes. On the daytime surface of the
field, strips of uncultivated straw were observed in the rows of the closure of the soil layers, which were at a distance
of 30-60 cm from each other. In the second experiment, when working with PBS-8M, stubble and millet plant resi-
dues were embedded in the arable layer also unevenly, both in depth and in the width of the plow grip. However, the
stubble is more evenly mixed with the soil and was at a depth of 8-15 cm. The thickness of the straw layer at the
depth of the sealing was from 5 to 12 cm. The technological parameters of the PBS-8M plow contribute to the intensi-
fication of the processes of mineralization and humification of crop residues in the soil.

Keywords: soil, plowing, crop residues, stubble, depth, cultivated layer, furrow profile, plow.

For citation: Boikov, V. M., Startsev, S. V., Pavlov, A. V. & Nesterov, E. S. (2023). The results of studies of the crop
residues sealing of grain crops with PLN and PBS plows. Izvestiia Samarskoi gosudarstvennoi selskokhoziaistvennoi
akademii (Bulletin Samara State Agricultural Academy), 2, 25-30 (in Russ.). doi: 10.55170/19973225_2023_8_2_25.

ArpoHomnyeckas 3thdeKTUBHOCTL WMCNONb30BaAHWUS HE3EPHOBOM YacTh GMOMOrNYEcKoro ypoxas
3€pHOBbIX 1 3epHOB6060BBIX KYNbTYp (CONOMa, CTEPHS, KOPHEBAS CUCTEMA) UMEET BaXXHOE 3HAYEHWE B pe-
rynupoBaHuM BanaHca opraHMYecKoro BeLecTsa, nocTynaroero B noysy. OpraHuka nocne neperHnBaHus
CRYXWUT NUTaTENbHBIM BELLECTBOM NOBTOPHO MPW pasBUTUM PacTeHWn HOBOrO ypoxas. CokpallaeTcs ync-
N0 NPOXOAOB arperaToB Mo MO, YMEHbLIAETC YNNOTHEHWE NOYBLI, B 3HAYNTENbHOW CTENEHU yryyLla-
eTcs nnogopoame noysol [1-4].

Mpn BO3OENbIBAHMM KOMOCOBBIX KYNbTYP YPOXaAMHOCTb HE3EPHOBOM YaCTW MPEBbILIAET ypoxan-
HOCTb 3epHa B 1,5-2 pasa [2]. Becb 06bem no6oyHoM NpogyKumMm HeoBX0AMMO OCEHbIO pacnpenenuTs B
obpabaTtbiBaeMOM Crioe Tak, YToBbl OH CMOT NEPErHnTb K Havasy noceBHbIX paboT BeCHOM. MHoroumncneH-
HbIMM OMbITaMK 4OKa3aHO, MUHEpPaNU3aLmMs pacTUTENbHbIX OCTATKOB B NMOYBE NPOXOAUT NOCTENEHHO B Te-
YeHWe OCEHHEe-3MMHErO Nepuoaa W 3aBUCUT OT KayecTBa WX 3afenku, BNaXHOCTW U TemnepaTypbl NoYBbI,
pocratka kucriopopa [2, 5, 7]. KauectBo 3adenku xapakTepusyeTcs paBHOMEPHbIM pacrpeserneHuem no-
KHUBHBIX OCTaTKoB Ha rnybure B cnoe 0-10 cm [2, 5, 6]. Haunyyiwme nokasaTenu 3agenku noXHWUBHbIX
0CTaTKOB AOCTUrHYTbI NPK TEXHOMOrMYECKOM MPOLIECCE OCHOBHOM OTBanbHOM 06paboTKM MoYBbI, BbIMNOS-
HAEMOW NNeMeLHO-0TBarbHbIMK NNyramu 0bLiero HasHaveHns [2, 5, 6, 9]. Cpeay Takux opyaun Hanbonb-
Luee pacnpocTpaHeHue nonyynnu nnyrn HaeecHble cepuw MITH, MHI [8]. [Ansa ynpaBneHus 3agenkomn
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cTepHu Ha pame nnyra MNJ1H ycTaHaBnuBaeTca NPeanmyxHUK, B KOpNyce niyra NPUMEHSAIOTCS 0TBanbl pas-
NIMYHOW POPMBbI: KYSbTYPHBIA, NOSTYBUHTOBOW UK BUHTOBOW [9)].

B orbOY BO BaBunoBckuit yHMBEPCUTET pa3paboTaH HaBECHOM NEMELLHO-0TBAmbHbIA Nyr ce-
pun MNBC, npuHuMNuansHo otnnyarowmincs ot ussectHoro nnyra MJ1H. Kopnyc nnyra MNBC umeeT WnpuHy
3axgata 60 cm. Ha croiike kopnyca yCTaHOBMEHbl MpaBbli nemex LMpuHOM 40 CM M NeBbIN Nemex
wwupwnHon 20 cm, nonesas focka oTcyTcTByeT. K npaBoMy nemexy Ha BCHO LUMPUHY NPUMbIKAET ChOLLHOM
otan [10].

Mpu pabote Takoro kopnyca nnyra MNBC YacTb Nnacta NoYBbl KPOLUMTCS NIEBLIM NEMEXOM, [pyras
YacTb KPOLUMTCS NpaBbIM NEMEXOM, caBuraeTcs, obopaunBaeTcs W yknaabiBaeTCa Ha PAaCKPOLLUEHHYIO ne-
Byto yactb [10, 11].

Lenb uccnedosaHull — NOBLILLEHNE Ka4yeCTBa 3afenkyt B MOYBY MOXHMBHBIX M PACTUTENbHBIX
OCTaTKOB.

3adayu uccnedogaHull — YCTAHOBWTb CTENEHb W XapakTep 3afenkum CTEPHU M PacTUTENbHbIX
ocTaTkoB B 0bpabaTbiBaeMblit NaxoTHbI CMON MOYBLI IEMELIHO-0TBAMbHBIMK NiyramMu oBLLero HasHaue-
Hus: cepuitHbiM MHIT-8-40 n paspabotanHbim MBEC-8M.

Mamepuan u memoObi uccnedosaHull. Nepes Hayanom SKCMEPUMEHTANbHBIX MCCNEA0BaHMIA
onpenensnu CpeaHiot BbICOTY pacTUTENbHBIX U MOXHUBHBIX OCTATKOB Ha none (puc. 1). 3amepsbl NpoBo-
AWNUCb Ha YYETHbIX NIoLaaKkax NsaTv y4acTkoB, PacromnoXeHHbIX MO AuaroHanu 3aroHa, nyTemM HanoxeHus
pamkn pasmepomM 1Mx3m. B npefenax Kaxgon y4eTHOW NroLlafku noacHMThIBanut KONMYECTBO CTEPHU U
pacTUTENbHbIX 0CTATKOB M npon3soaunu no 10 namepeHuin ¢ norpeLHocTbio £0,5 cm.

Puc. 1. ViamepeHue BbICOTbI CTEPHM Npoca

[lo Hayana ABWXeHMs NaxOTHOrO arperata B MecTe NepBoro Npoxoda Ha LUMPKHY 3axBaTa nnyra
yCTaHaBnMBamu C MOMOLLBIO LUHYpa KOHTPOMbHY NuHM0. LLHYp pacnonarany ropu3oHTanbHO OTHOCK-
TENbHO AHEBHOM MOBEPXHOCTU MOMS, KOTOPLIA 3aTEM CRYXWUN NUHWEN OTCYETA BEMWYMH 4SS NOCTPOEHMS
npouns 06paboTaHHOro NnacTa NoYBbI C pacnpeaeneHnem CTepHu no rnybuxe. nybuHy 3agenku pac-
TUTENbHBIX OCTATKOB M3MEPSNN MO OTBECHON CTEHKE BbIPLITON TPAHLLEW NEPMEHANKYNSPHO HanpaBneHnto
ABWXeHUs arperata. 3agenky noXHUBHbIX ocTaTkoB uamepsanu cornacHo CTO AUCT 4.1-2010 «Mcnbita-
HWS CEMNbCKOXO3ANCTBEHHON TeXHUKKL. MalumHbl 1 opyaus ans rnybokon o6paboTtkv nousbl. MeToab! OUeH-
ki (DYHKLMOHanNbHbIX NokaaTteneiy. Ha cteHke yepes kaxable 10 cM (LKana HaHeceHa Ha LUHype) u3me-
PANK PacCTOSHWE OT NOBEPXHOCTM MOYBbLI 4O BEPXHEN YaCTU 3afeflaHHbIX B MOYBY MOXHUBHBIX OCTATKOB
W paccTosHWe OT AHa 60po3abl 4O HWXKHEN 4acTU MOXHMBHBIX OCTATKoB. [10 MOMyYeHHbIM LaHHbIM
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yCTaHaBnMBanu CPeaHiolo rnybuHy 3afenku MOXHWBHBIX OCTATKOB, MPOTSHIKEHHOCTb XHWBbA U Nnowagb
pacnpeseneHus XHuBbs no npodunio obpabaTbiBaeMoro nnacta noyBbl. 3aTeM CTPOWAM rpadvk Npodom-
ns 06paboTaHHOro Cros NOYBbI C HAHECEHWEM pacrnpeaeneHns 3anenaHHbIX NOXHUBHBIX OCTATKOB.

Pesynbmamsi uccnedosaHull. /iccnenoBaHns NPpOBOAWM B CTEMHON NOYBEHHO-KMMMATUYECKOI
3oHe JleBobepexHoro paoHa CapaToBckon 0Bnactu B ycnoBusix xo3sicTsa . CTenHoe OHrenbcckoro
paiioHa. [epBblit OMbIT BKMKOYAN BbINOMHEHWE TEXHONOMM OCHOBHO OTBarbHOWM 06paboTku nouBbl arpe-
raTom u3 Tpaktopa K-701 1 nemewuHo-otanbHoro nnyra MHJ1-8-40 6e3 npeannyxHWKOB (puc. 2, a).

Puc. 2. ViccnepoBaHie 3agernkut CTEPHM:
a - Bcnawwka nnyrom [MHJ1-8-40; 6 — npochunb naxoTHOro cnos

ArpocoHom  BbibpaHo none nocne ybopku npoca  kombaWHamu € U3MENbYUATENSMU-
pasbpacbiBaTensmu conombl [8]. Penbed nons Obin poBHbINA, MUKPOPEnbed ManoBbipaxeHHbIn, He 3a-
COPEHHbI KaMHAMKW.  BraxHocTb noysbl Mo rnybuHe obpabaTbiBaemoro cnosi 0-24 cMm cocTasnsna
20,2-22,0%.

Macca NOXHMBHBIX U pacTUTENbHBIX OCTATKOB COCTaBnsana B cpeaHeM 436 r/M2, BbiCOTa CTEPHM
18 cMm. 3agernky B NOYBY COMNOMbI M CTEPHU NMPOBOAMIM MOCIE BbINOTHEHWS HECKONMBbKMX NPOXOAO0B arpera-
Ta K-701+MMHJ1-8-40 no nonto ¢ paboyen ckopocTbio 8,6 km/u. Mpodunb 0bpaboTaHHOrO CNosi NOYBbLI Ha
YCTaHOBOYHYI0 rnybuHy 24 cm B cpegHeM Obin paBHOMEPHBIM (puc. 2, 6).

[lHeBHas noBepxHOCTb 06paboTaHHOrO NONS MMena BOMHUCTYIO hopMy. BennuuHa BbICOTbI rpeb-
Heln coctasnsna He 6onee 9,0 cm. BenyweHHocTb 06pabaTbiBaemMoro nnacra nouyBbl B CPeaHEM COCTaB-
nana 8,0 cm. KpynHbix bl 1 KOMKOB HEpacKPOLUEHHOM NoYBbl He Habnoganock. Mpu nccnesoBaHUm
npocuns Bbino YCTAHOBIIEHO, YTO HE3EPHOBAS YacTb Ypoxash — CTEPHS U pacTUTeNbHble OCTaTK1 npoca
Obinn 3agenaHbl B NaxXOTHbIN  CIIO HEPABHOMEPHO Kak Mo rmybuHe, Tak M Mo LUMpUHE 3axBaTa nnyra
(puc. 2, 6). Conoma ynoxeHa psgamu pasnuyHon opMbl 1 pasnUyHOA BENUYMHBI. PacctosHue mexay
psgamm cornombl Ha rnybure 3agenku 12-20 cm coctaensno ot 20 4o 30 cm.

Ha gHeBHOM NOBEpXHOCTH Nonst HabnAanMecb YacTuLbl CONOMbI B psiAax CMbIKaHWS NacToB NoY-
Bbl Ha pacctosHum 30-60 cm. Mpu 3TOM CTEPHS 1 CONOMa Ha 3TOi rMybuHe HaXOAMNach B HAKMOHEHHOM W
B rOPU3OHTANBLHOM NOSTOXEHMU.

Bo BTOpPOM OnMbITe MCCrnenoBanu TexHonornyecke nokasatenu nnyra MNbC-8M Ha aTom xe none
aHanornyHo uccnegosanuam nnyra MHM-8-40. Mnyr NMBC-8M arperatupoBancs C TPakTOpOM TSrOBOrO
knacca 5 K-744P3 (puc. 3, a). Mpu nccnegoBaHuy TeXHONOrMYeckux nokasatenen nnyra MBC-8M npu
WwupuHe 3axeata 4,8 m (y nnyra MMHI1-8-40 3,2 M), ycTaHOBOYHOM rybuHe 24 CM 1 CKOPOCTU [BWKEHMS
arperata 7,9 km/4 6biv NonyYeHbl criegytoLme nokasaTenu.
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Puc. 3. ViccnepoBaHue 3aaenku CTepHu:
a) Bcnauwuka nnyrom MB6C-8M; 6) npodunb naxoTHoOro cnos

CTepHs U pacTuTeNbHbIe OCTaTKM npoca Bbinu 3agenaHbl B NaxoTHbIA Croi Takke HepaBHOMEP-
HO Kak no rnybuHe, Tak W no WMpuHe 3axBaTta nnyra (puc. 3, 6). OgHako cTepHs Gonee paBHOMEPHO ne-
pemMeLLeHa C NOYBOW 1 Haxogunack Ha rnybuHe 8-15 cm. TonwmHa cnosi conombl Ha rnybuHe 3aaenku co-
crasnsna ot 5 4o 12 cm. [JHeBHas NOBEPXHOCTb NaLLHW He NepeMellaHa C OpraH1KOM, CTEPHS YNOXeHa
FOPU3OHTANBHO M BrIvKe K NOBEPXHOCTY NaLLHW.

3aknroveHue. B pesynbTaTe NPOBEAEHHbBIX 3KCMEPUMEHTANbHbIX UCCeS0BaHUIA, BKIKOYALLMX
OCHOBHY0 OTBanbHyt0 06paboTky noysbl B nepeom onbite arperatom K-701+HJ1-8-40 n Bo BTOpOM OnbiTe
arperatom K-744P3+MNBC-8M, yctaHoBNneHbl rnybuHa u Xapaktep pacnpefeneHus He3epHOBOW YacTu
ypoxas mpoca no npodunio  naxoTtHoro cnost.  lMonyyeHHoe ceyveHne obpaboTaHHOroO nnacta nayrom
MBC-8M Ha rnybuHy 24 cm B BEPTUKANbHO-NONEPEYHOM NIIOCKOCTW MOYBbI CBUAETENLCTBYET O pacnpeae-
NEHMN CTEPHU croemM 5-12 cM Ha rnybuHe 8-15 cm. TexHonorMyeckne nokasaTenu 3agenki CTepHU nnyra
MBC-8M cnocobCTBYHOT NyYLLEN UHTEHCUMKALMM NPOLIECCOB MUHEPanU3aLmmn U ryMuduKaLmm.
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Llenb uccnedosaHull — paspabomame u peanu3osamb Ha Npakmuke hyHKUUOHabHYK CXeMy MUKPONPO-
UECCOpHO20 ynpasneHusi anekmpodo3amopamu cMecumens HepmsHo20 U pacmumenbHo20 KOMNOHEHmMog du-
3€e/1bH020 6UOHE(hMAHO20 MONsUBa, 8CMPOEHHO20 8 WMAMmHYK CUCmeMy NUmaHus MmPakmMopHo20 Ou3ens.
C HayyHoU u npakmu4eckol MOYKU 3PEHUS 8axHbIM hpedcmasnisiemcs He mosbKo NPpasusibHbIl nodbop nekmpo-
003amopos cMecumesnsi KOMNOHeHMo8 OU3e/IbHO20 BUOHE(hMAHO20 monnuga ¢ y4emom pacxoda monnuea KOH-
KpemHol Modeniblo mpakmopa, HO U a8momamu4eckoe ynpagneHue anekmpodozamopamu 6e3 yyacmus 8o0ume-
ns.  Bbibop napamempos 371ekmpod03amopos CMecUmessi 0Cyuiecmersncs 8 coomeememsuu ¢ npedsapumeribHO
8bINOMHEHHBIMU pacdemamu npumeHumesnsHo K dusento [-243 mpakmopa MT3-80. C ydemom 2eomempu4eckux
pa3amepos 8X00HbIX KaHar08 CMECUMENS U KnanaHa anekmpodosamopa onpedeneHa genuyuHa xoda wmoka Kia-
haHa anekmpodozamopos, HeobxoOumas 05 mpebyemozo USMEeHEHUS NPONYCKHOU cnOCOBHOCMU 8X00HbIX KaHa-
7108 cMecumens. Ans usMeHeHusi NPOUEHMHO20 CO0epxaHUsi KOMNOHEHMO8 Au3eNbHO20 bUOHeMaHO20 monuga
8 3aBUCUMOCMU OM Haepy304HO-CKOPOCMHO20 U meMnepamypHo20 pexuma pabombl mpakmopHo20 Ou3ens 60
8X00HbIX KaHanax CMecumens pasMeweHbl Waaoeble 371eKkmpo003amopbl, a8mMoMamuyecKu U3MEHSIWUe npo-
NyCKHY0 CNOCOBHOCMb 8XO00HbIX KaHarnos nymem peaynuposaHusi nnowadu ux npoxoOHO20 ceyeHus. Ynpaensem
pabomoli 3nekmpo003amopos MUKPONPOUECCOPHbIU 610K N0 UHGOPMamuBHbIM CuzHanam 0am4ukoe HagpysKu
(nonoxeHust peliku monugHO20 Hacoca 8bICOK020 AaBeHUsI), CKOPOCMU (YacmombI 8pauieHuUs KoleHyamoeo 8ana
dusens), memnepamypbi oxnaxdatouwell xudkocmu 8 cucmeme oxnax0eHus 0u3ens u memnepamypb! pacmu-
mesnbHO20 Macna Ha 8xode 8 cMecumenb. PaspabomaHHasi U peanu3ogaHHas Ha Npakmuke (byHKUUOHabHas CxXe-
Ma MUKPONPOUECCOPHO20 ynpageHus anekmpodo3amopamu CMecUmensi KOMNOHeHMo8 OU3enbHo20 buoHems-
HO20 monsiuea N0380oNIieM asmoMamuYeCcKu U3MEHSIMb NPOUEHMHOE CcodepxaHue HeghmsHo20 monnuea u pac-
mumesbHo20 Macna 8 Ou3esIbHOM BUOHEEMSHOM MONIUSE 8 3a8UCUMOCMU OM HaepPy304HO-CKOPOCMHO20 U MEM-
nepamypHo20 pexuma pabomsi mpakmopHo20 Au3ens.
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The purpose of the study is to develop and implement in practice a functional circuit for microprocessor control of
electric dispensers of a mixer of oil and vegetable components of diesel bio—oil fuel, built into the standard power
system of tractor diesel. From a scientific and practical point of view, it is important not only the correct selection of
electric dispensers for the mixer of components of diesel bio-oil fuel, taking into account the fuel consumption of a
specific tractor model, but also automatic control of electric dispensers without the participation of a driver. The
choice of parameters of the mixer electric dispensers was carried out in accordance with the previously performed
calculations in relation to the diesel D-243 of the MTZ-80 tractor. Considering the geometric dimensions of the input
channels of the mixer and the valve of the electric dispenser, the stroke of the valve stem of the electric dispensers is
determined, which is necessary for the required change in the throughput of the input channels of the mixer. To
change the percentage of components of diesel bio-oil fuel, depending on the load-speed and temperature mode of
tractor diesel operation, step-by-step electric dispensers are placed in the input channels of the mixer, automatically
changing the throughput of the input channels by adjusting the area of their passage section. The microprocessor
unit controls the operation of the electric dispensers based on informative signals from load sensors (the position of
the rail of the high-pressure fuel pump), speed (the speed of rotation of the diesel crankshaft), the temperature of the
coolant in the diesel cooling system and the temperature of vegetable oil at the inlet to the mixer. The functional
scheme of microprocessor control of electric dispensers of the mixer of components of diesel bio-oil fuel developed
and implemented in practice allows to change automatically the percentage of petroleum fuel and vegetable oil in
diesel bio-oil fuel depending on the load-speed and temperature mode of tractor diesel operation.

Keywords: diesel, bio-oil fuel, mixer, electric dispensers, voltage pulse

For citation: Ukhanov, A. P. & Ukhanov, D. A. (2023). Microprocessor control of electric dispensers of the mixer of
bio-oil fuel components. lzvestiia Samarskoi gosudarstvennoi selskokhoziaistvennoi akademii (Bulletin Samara State
Agricultural Academy), 2, 31-37 (in Russ.). doi: 10.55170/19973225_2023_8_2_31.

OfHUM 13 BUOOB anbTepHATUBHOMO MOTOPHOMO TOMMMBA SBNSAETCS Au3ensHoe BruoHedTaHoe TON-
nmeo ([BHT), nonyyaemoe cmelnBaHeM B ONpeaeneHHON NponopLyuy TOBAPHOMO HE(OTSHOMO AM3ENbHO-
ro tonnmea (THOT) u pactutensHoro macna (RM), obnapatowero Habopom cneunduyHbIX uanko-
XUMUYECKUX W aKcnnyaTaumnoHHbIx ceoncts [1-9]. [Ans npurotoenenus BHT HenocpeacTBeHHO Ha «6Bop-
Ty» TpaKTopa u ero paboTbl Ha TaKOM CMECEBOM TOMMMBE B LUTATHYIO CUCTEMY NMUTAHWSA AU3ENS LONOMHU-
TENbHO YCTaHaBMBAOT 6ak PacTUTENLHOTO Macna 1 CMecUTENb HEPTAHOIO U PacTUTENbHOMO KOMMOHEH-
ToB [IBHT [10, 11]. CmecuTenb uMeeT ABa BXOAHbIX KaHana W BbIxogHoW KaHan. OauH 13 BXOOHbIX KaHa-
0B CMECUTENS TONNWMBONPOBOAOM HWU3KOrO AaBNEHNS COEAMHSETCS C OCHOBHBIM TOMMMBHBIM 6akoM Tpak-
TOpA, ApYron — ¢ 6akom pacTUTENLHOrO Macna. BeixogHow kaHan cMecuTens TONIMBONPOBOLOM COEANHS-
eTCs CO LUTATHbIM OUILTPOM rpyboN OUMCTKM TONNMBA.

[Ins M3MeHeHMs MPOLEHTHOTO cofepxaHus KomnoHeHToB [JBHT B 3aBMCMMOCTM OT HarpysouHo-
CKOPOCTHOTO 1 TEMMEPATYPHOrO pexuma paboTbl AM3ens TpakTopa BO BXOAHbIX kaHanax cMecuTens pas-
MeLLeHbl 3MeKTPOA03aTopbl, aBTOMATUYECKN U3MEHSAIOLLME MPOMYCKHYK CNOCOBHOCTb BXOAHBIX KaHaMoB
nyTeEM PEryInMpoBaHns NIoLaan UX NPOXOAHOro CeyYeHunst. YnpasnsaeTt paboTon anekTpoao3aTopoB MUKPO-
NPOLECCOpHBbI BII0K N0 MHGOPMATUBHBIM CUTHANaM AaTYMKOB Harpy304HOrO, CKOPOCTHOO W TeMnepatyp-
Horo pexuma [12]. MNoatomy npeacTaBnsaeTcs BaXHbIM C HAYYHOM U NPAKTUYECKON TOYKN 3PEHUS HE TOSTbKO
npaBunbHbIA NOAOOP ANEeKTPOA03aTOPOB CMecuTens KomnoHeHToB [BHT ¢ yyeTom pacxopa Tonnvea
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KOHKPETHON MOMErbio TpakTopa, HO M aBTOMAaTUYecKoe ynpaBneHue anekTpogosatopamu 6e3 yyactus
BOAMTENS.

Lenb uccnedosanuil — paspaboTatb 1 peanu3oBaTb Ha MPaKTUKe (OYHKLMOHAMBHYIO CXEMY MUK-
PONPOLIECCOPHOro YNpaBneHUs 3nekTpogo3aTopamii CMECUTENS HEPTAHOMO U PacTUTENBHOTO KOMMOHEH-
TOB AM3EMNbHOMO BUOHETAHOrO TONNNBA, BCTPOEHHOIO B LUTATHYIO CUCTEMY NUTAHUS TPAKTOPHOIO AU3ENS.

3adayu uccnedosaHull — nogbop TMNa 3NeKTPOA03aTOPOB ANS CMECUTENS KOMMOHEHTOB AW-
3enbHOro 6MOHEHTAHOMO TONNMBA; ONpeaeNeHe NapamMeTpOB LIArOBbLIX ANEKTPOL03aTOpoB, 0becneynsa-
tOLLIMX CMECUTENIO NPUroTOBIEHNE BUOHEMTAHOTO TONNMBA C PA3NINYHBIM COOTHOLLIEHWUEM HE(TSHOO Ton-
NMBa 1 pacTUTENLHOrO Macrna B 3aBMCUMOCTM OT Harpy304HO-CKOPOCTHOIO U TeMNepaTypHOro pexuma pa-
60TbI TPAKTOPHOrO AM3eNs.

Mamepuan u memodb! uccnedogaHull. Bbibop napameTpoB 3MeKkTpoao3aTOpPOB CMECUTENS
OCYLLECTBNANCS B COOTBETCTBUW C NPeBapUTENbHO BbIMOMHEHHBIMU PacYeTamMi NPUMEHUTESNBHO K An3e-
no [1-243 tpaktopa MT3-80. C y4yeToM reomMeTpuyecknx pasmMepoB BXOAHbIX KaHANOB CMeCUTENs W Kna-
NaHa anekTpogo3atopa Obina onpefeneHa BeNMYMHA Xofa LUTOKA KnanaHa dnekTpoho3aTopoB, Heobxo-
aumas ans Tpebyemoro 3MeHeHs NponyCcKHOM CNOCOBHOCTM BXOAHbIX KaHaNoB cmecuTens. PesynbTarsl
pacyeToB MOKa3bIBAKOT, YTO AN U3MEHEHUs NPOMYCKHOW CMOCOBHOCTU BXOAHBIX KaHaoB CMecUTens B
npegenax ot 0 7o 4,79 mn/c nepeMeLLeHre WTOKA KranaHa anekTpogo3aTopoB AOMKHO OCYLLEeCTBATLCS
Ha pacctosiHue ot 0 0 5,76 mMwm.

PacyeTHbIM napameTpam arneKkTpoL03aToOpoB COOTBETCTBYIOT (hakTU4ECKME NapaMeTpbl perynsro-
pa xonoctoro xoaa PXX 2112-1148300, cepnitHO BbiNyCKaeMoro 0Te4eCTBEHHON NPOMbILSIEHHOCTBIO. Ta-
KOW 3MeKTpoL03aTop-perynsaTop npeacTaBnsaeT coboil WaroBbli 3NeKTpoaBuraTerb C XOA4O0BbIM BUHTOM
(wtokom) 4 (puc. 1), Ha koTOpoM ycTaHoBneH knanaH 1. Potop 8 umeet age 0bmotkun (A n B). Anektopo-
[03aTOP-PerynsaTop CoxpaHsieT cBOK paboToCnocobHOCTL NpW TeMnepaType OKpyKaroLlen cpedbl OT Mu-
Hyc 40°C po nnioc 130°C npu HanpsbkeHun 0T 5 go 14,2 B. MakcumanbHblin pabounin Xog WTOoKa KnanaHa
npu nepemewleHmn Ha 250 waroB coctaenser 10,4+£0,04 mm. lNpu Manbix rabaputHbIX pasmepax
(66x54x32 mm) Macca anektpogo3aTtopa He npesbiwaet 0,15 kr.

Puc. 1. OnekTpogo3aTop cmecuTens:
a — paspes; 6 — 0bwui Bug; 1 — knanaH; 2 — Kopnyc anekTpogo3saTopa; 3 — 00MoTka cTaTopa; 4 — X040BOM BUHT (LUTOK);
5 — WTeKepHbI BbIBOA 0OMOTKW CTaTOpa; 6 — LIApPUKOBbIN NOAWNMHWK; 7 — Kopnyc 06MOTKM cTaTopa; 8 — poTop;
9 - pe3bboBoe coeanHeHne

Pesynbmamsbi uccnedoganull. OyHKLMOHANbHAsA CXeMa MUKPOMPOLIECCOpHOro 6roka ynpasne-
Hua (MBY) anekTpopo3atopamu CMeCUTENS NPeacTaBrieHa Ha PUCYHKe 2.

dopmmpoBaHne MUKpokoHTponnepom MBY KoMaHZHbIX CUrHANoB (MMMYNbCOB HAMPSXKEHWS) La-
rOBbIM 3MEKTPOABUraTeNnsaM dnekTpogo3aTopoB HedTaHoro Tonnuea AL (OT) u pactutensHoro Macna 3[
(RM) ocyLLecTBNSeTCS Ha OCHOBaHUM MHCOPMATUBHBIX CUTHAMOB OT 4ATYMKOB TEMNEpATypbl OXnaxaato-
LLei XMAKOCTW B cucTeMe oxnaxaenus ausens (01), 4actoTbl BpalleHus KoneHyaToro Bana (K.B.) ausens
(02), nonoxeHms penku TONIMBHOIO Hacoca Bbicokoro AasneHus THBL (O3) n TemnepaTtypbl pactutenb-
Horo macna RM ([4).
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Puc. 2. dyHKumoHanbHas cxema
MMKPOMPOLIECCOPHOTO 610Ka yNpaBneHuMs aneKTpogo3aTopamit CMeCUTENS:
MPU — mukpokoHTponnep; OB — 0CHOBHOI BbIKMtoYaTeNb (NepekmnoyaTenb BKI./BbIKI. anekTponuTtans MBY);
1 - patunk Temnepatypbl oxnaxgatowen xuakoctu; MC 11 — Mmoaynb CoOrnacoBaHus fatynka TemnepaTypbl OxnaxaatoLei
xugkocTu; [12 — patumk 4acToThl BpaLleHns koneHyatoro Bana ausens; MC [12 — Mmogynb cornacoBaHus

[aTyrka YacToTbl BpaLLeHWs KoneHyaToro Bana amsens; 13 — patunk nonoxenus peiku THBL; MC 13 — mogynb cornacosaHus
patynka nonoxerns penkn THBL; 14 — natumk Temnepatypel RM; MC [14 — Mogynb cornacoBaHus gatumka temnepatypbl RM;
30 (OT) - anektpogo3atop THAT; MC 31 — Mogynb cornacoBanms anektpogosatopa THAT; 3 (RM) — anektpogosatop RM;

MC 3[2 - mogynb cornacoBaHus anektpogo3atopa RM; OH (OT) — anektponacoc THAT; 3H (RM) — anextporacoc RM;

MC 3H1 n MC 3H2 — mogynu cornacosanus anektpoHacocos THAT n RM

WHpopmaTuBHbIE CUrHanbl, NOCTyNaroLwme OT AaTYMKOB, NPOXOLAAT Yepe3 MOJynM CornacoBaHus,
KOTOpble NpedHa3HauveHbl Ans npeobpasoBaHus 1 nepesaymn aNeKTPUYecKkUx CUrHasnoB OT JaT4UKOB B CUT-
Hanbl, COOTBETCTBYOLME Anana3oHy paboTbl MukpokoHTponnepa MBY (Hanpspkenue ot 0 go 5 B, nepuwog
cnepoBaHus Borblle 1 MKC), @ Takke Ans 3aWwuTbl MUKPOKOHTPOMIIEPA OT CTAaTUYECKOTO 3NEKTPUYECTBa,
CUrHasnoB, BbIXOAALLMX 3a Npeaenbl HopManbHOM paboThl JaTumka, W LLYMOYCTOMYMBOCTH.

bnok-cxema chopmupoBaHus kKomaHgHbIx curHanos MBY anektpoposatopamu THAT n RM npeg-
CTaBneHa Ha pUCyHke 3.

MukpokoHTposnep MBY cuuTbiBaeT WHOpMaLo, NOCTYNaloLy OT MOAYMEN COornacoBaHus
[aTyYMKOB, NPOBOAMT pacyeT Tpebyemoro nonoxeHns knanaHoB anektpogo3atopos THAT n RM B coot-
BETCTBUM C WH(OPMATUBHBIMM CUrHamamu OT COOTBETCTBYIOLLMX AATYMKOB, onpefenseT Heobxoaumoe
KOSIMYECTBO LIAroB LWTOKa KnanaHos anektpogo3atopos THAT u RM, a Takke pasHOCTb MEXAY TEKYLUM
1 TpebyeMbIM MONOXEHUAMU LITOKa KnanaHoB anektpogosatopos THAT n RM, dopmupyeT KoMaHaHble
CUrHanbl (MMNyNbCbl HANPSKEeHUsT), kKoTopble Yepes mogynu cornacosanna MC 341 n MC 342 n3meHsiot
MNOSIOXEHMe LUTOKA KranaHoB anekTpogosatopoB THAT n RM, 4yTo NpuBOAMT K perynmpoBaHuio nnoLaau
MPOXOAHOrO CEYEHWs1 BXOAHbIX KaHaIoB CMECUTENS U, KaK CNeACcTBue, K U3MEHEHUIO NPOLEHTHOMO coaep-
XaHusi KomnoHeHToB B [IBHT.

'eHepupOBaHMe KOMaHOHbIX CUTHANOB ANS BKITKOYEHWS LWAroBbIX SNeKTpoaBurateniel anekTpomo-
saropos THOT v RM B npepenax perynupoeanus coctasa [IBHT ocyLiecTBnseTcs Ha OCHOBaHWUM 3afaH-
HbIX B MpOrpaMme MUKPOKOHTporrepa 6asbl MCXOAHBIX MHPOPMATUBHBIX CUTHANOB U TEKYLWMX (3anucaH-
HbIX B MaMATX MUKPOKOHTPOSNIEPA) MOMOXEHMSX LITOKA KnanaHoB anektpoposatopos ATHT u RM. Benu-
YnMHa MHGOPMATMBHBIX (BXOAHbIX) CUrHANOB NMPUHATA MO LaHHBIM NACNOPTHbLIX rPaayMPOBOYHBIX XapaKTe-
PUCTUK AATYMKOB, @ KOMAHOHbBIX (BbIXOAHBIX) CUTHANOB AN YNpaBneHUs XO4OM LUTOKOB KranaHoB dMnek-
Tpopo3satopos THAT u RM no uucny waros (KOnMYecTBy UMNynbCOB HanpsikeHust). MUKpOKOHTponep
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MBEY paboTaeT B COOTBETCTBUM C pa3paboTaHHbIM anroOpUTMOM W NPOrpamMMON, COCTaBMNEHHON Ha A3bIke
nporpammupoBanns «Cuy. mMnynbcHble curHansl ¢ MBY nocTynaroT B Lenb LWaroBbIX 9NeKTpog03aTopoB
Takum 0bpasom, YTO LUTOK KranaHa pacTUTeNbHOrO Macna nepemeLLaeTcs, Hanpumep, B CTOPOHY OTKPbI-
TUS COOTBETCTBYHOLLErO BXOAHOMO KaHarna CMecuTens, a WTOK KnanaHa HegTSHOro TONnMBa — B CTOPOHY
3aKpbITHS.

Al A2 A3 J4
Bxonusie qanabie (MOIYITh COTIIACOBAHMUS)

[To3unmonHoe ynpasieHue [To3unmoHHoOe ynpaBieHne NOJ0KEHUEM
MIOJIO’KEHUEM ILTOKA KJIallaHa IaroBoro LITOKA KJIalaHa [1aroBoro
anektpoasurarens THAT mozatopa AT anekTpoasuratenst RM mozaropa RM

OnpeneneHue Yucia 1maroB OrnpeneneHue yucia MaroB

®dopmupoBaHNe KOMaHIHBIX CUTHAIOB dopMHIpoBaHIEe KOMaHIHBIX CHTHAIOB
yIpaBJICHHUS XOJOM IITOKa KJaraHa yHpaBiIeHUs X0JI0M LITOKA KJlanaHa
maroBoro anektpoasurarens THAT IaroBOro MeKTpoasuraresis RM
(reHepupoBaHKUE UMITYJILCOB YIIPABJICHUSI (TeHepUpOBaHUE UMITYJIHCOB YITPABICHUS
B IIpeJielax YCTaHOBJIEHHOM MPOrpaMMel B IIpeJIeNIax YCTaHOBJIEHHOM MPOrpaMMel
perynupoBanus coctaa JAbHT perynupoBanus coctasa JbHT
B MoayJe cornacopanus THT) B MojyJie cornacoBanus RM)
v
[IITok kamana maroBOro [IITok kNamnana MaroBOro
anekTpoasuratens nozaropa THAT aneKkTpoaBurarens po3aropa RM

Puc. 3. briok-cxema hopMupoBaHus KOMaHLHbIX CUTHAOB
MWKPOMPOLLECCOPHOro 610Ka ynpaBieHus aNekTpoAo3aTopamm CMecUTens

Mopaya 0AHOro MMMNYNbCa HaNPSPKEHWS BENUYMHOM 5 B B 04HY 13 06MOTOK LLAroBoro anekTpoasm-
ratens 4o3aTopa BbI3blBaET BpalLEHWe poTopa SNeKTpoABUraTens Ha BennuuHy 15 yrnoBbix rpagycos 1
nepemMeLLeHue LUTOKA KnanaHa Ha oauH war. OguH nosHbIA NOBOPOT POTOpa COOTBETCTBYET 24 waram, a
nepemeLLeHre WToKa KnanaHa 3a oguH wwar coctasnseT 0,0416 mm. lNepemelleHne WToka KnanaHa Ha
OOMH war obecneynBaeT M3MeHeHWe NpoLUeHTHoro copgepxanua B ABHT HedptaHoro Tonnmea Ha 1,9 %,
pactuTenbHoro macna — Ha 1,1 %, a nepemeLLeHne LWTOKa KnanaHa 3a OAuH NorHbIM 060poT poTopa Cco-
crasut 0,998 mm. lMockonbKy OAMH Luar OCyLEeCTBRSETCS OAHUM UMMYbCOM HanpspKeHUs, TO Ans ocy-
LLECTBMNEHNS O4HOMO NOMHOro 0bopoTa poTopa LUAroBOro anekTpogsuratens Heobxoanmo nogatb 24 um-
nynbca.

B Tabnuue 1 npuBeneHbl AaHHble MO KONMYeCTBY KOMaHOHbIX CUrHaNoB, No4aBaeMbIX Ha LaroBble
ANeKTpoaBUraTeNM dMeKTPOL03aTOPOB CMECUTENS, B 3aBUCUMOCTH OT MPOLEHTHOTO COAEPXaHWs KOMMO-
HeHToB [IBHT.

3 aHanu3a Tabnuubl 1 cnegyert, 4To Npu yCcTaHoBKe nepekntodatens Ha kopnyce MBY B nonoxe-
Hue «0» cmecuTenb obecneynBaeT nogady B Ansesnb TonNbko HedoTsHoro Tonnmea (100% THAT). Mpu aTom
B 06MOTKM poTOpa LUAroBoro anekrpoasuratens gosaropa THAT nogaetcs koMaHAHbIN curHan B Buae 48
UMNyNbCoB (24 umnynbca Ha 0BmoTky A 1 24 mnynbca Ha o6MoTKy B) B cnepytowem nopsake: A(AB)-
B(CD)-A(BA)-B(DC) u T.4., 4TO BbI30BET NOBOPOT poTOpa Ha 2 060pOTa, @ LUTOK KnanaHa COBEPLUNT nu-
HeilHoe nepemelleHre Ha 1,997 MM B CTOPOHY OTKpbITUSA. [1pn yCTaHOBKe nepekntoyaTens, Hanpuvep, B
nonoxexue «4» CMecuTenb NPUroTOBUT CMECEBOE TOMUBO C MPOLEHTHBIM CoaepXaHueM B HEM OT 40%
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0o 50% pactutensHoro macna. lNpu atom B 06MOTKM poTopa anekTpoposatopa THAT nogaetcs komaHa-
HbIll CUrHan B KonmyecTse OT 27 40 22 UMNyNbCoB, a B 06MOTKM anekTpopo3atopa RM — B konuyecTse OT
37 0o 47 nmnynbcos. KnanaHbl 0601X 3nekTpoa03aTopoB OyayT OTKPbITLI: LUTOK KanaHa anekTpoao3aTto-
pa THOT coBepwnT nuHenHoe nepemelleHne Ha 0,915...1,123 MM, a LITOK KnanaHa SnekTpogo3aTo-
pa RM - Ha 1,539...1,955 mm.

Tabnuua 1

KonnyecTBO KOMaHAHbIX CUrHaNoB, No4aBaeMbIX Ha LLAroBble 3NeKTPOABUraTenu
3M1EKTPOJ03aTOPOB CMECUTENIS, B 3aBUCMMOCTM OT NPOLLEHTHOTO cofepxaHns komnoHeHTos [BHT

Homep | MpoueHTHOE Onektpogosatop THAT Onektpogosatop RM
nepeknio- | COAepXaH1e | KonMYecTBO UMMYNbCOB XOf LITOKA KOMMYECTBO MMMYNLCOB | XOA LUTOKA KnanaHa
vatens | THOT uRM HanpsxeHus KnanaHa LuaroBoro HanpsxeHus LLIaroBoro
MBY B [IBHT (4mcro Wwaros), ed. | anekTpogsuratens, MM | (44Cno Wwaros), e4. | srnekTpogsuraTens, Mm

0 100% THAT 48 1,997 0 0
1 0-10%RM 48 - 43 1,997-1,789 0-8 0-0,333
2 10-25%RM 43 -35 1,789-1,456 8-22 0,333-0,915
3 25-40%RM 35-27 1,456-1,123 22 -37 0,915-1,539
4 40-50%RM 27-22 1,123-0,915 37-47 1,539-1,955

Takum 06pa3om, nofada YepeayoLLMxcs UMMyrbCOB HAMPsHKEHNUst Ha 0OMOTKM A 1 B Bbi3blBaeT
BpalLaTenbHoe ABWXEHWE poTopa, KOTopoe npeobpasyeTcs B NOCTynaTenbHOe NepemelyeHune LWToka ¢
knanaHoM. B npolecce BO3BPaTHO-MOCTYNATEMbHbIX ABVXEHWA LITOKA KrnanaH COOTBETCTBYHOLIErO Snek-
TPOA03aTOpa M3MEHsIeT MNowlagb MPOXOLHOTO CeYeHMst (MPOMYCKHYH CMOCOGHOCTb) BXOAHBIX KaHAnoB
CMecuUTenst U, kak CrneacTeue, NPOLEHTHOE COAEPXaHWe HE(TSHOMO W PaCTUTENbHOTO KOMMOHEHTOB B
[BHT B 3aBUCAMOCTM OT Harpy304HO-CKOPOCTHOTO 1 TEMMEPATYPHOIO pexiuMa paboTbl TPAKTOPHOrO An3e-
ns.

3aknroyeHue. PaspaboTtaHHasi U peanu3oBaHHas Ha MpakTuke (PYHKUMOHaNbHasi cxema MUKpO-
MPOLIECCOPHOrO YMpaBneHUs 3NeKTPoa03aTopaMn CMECHTENS KOMMOHEHTOB AU3ENbHOT0 G1OHETAHOMO
TONAMBA NO3BOJISIET aBTOMATUYECKM W3MEHSITL MPOLEHTHOE COAEpXaHWe HeqTsHOro TOMnMBa M pacTu-
TenbHoro macra B [I6HT B 3aBUCUMOCTM OT Harpy304HO-CKOPOCTHOO M TEMMNEPaTyPHOro pexiMa paboThl
TPAKTOPHOTO AN3ENs.
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Uenb uccnedosaHull — cogepuieHCmMeog8aHUe MexHOMo2uuU 8binaugaHusi Mosio3uea HOBOPOXOEHHbIM me-
nisimam 8 MosioyHoM ckomosodcmee. O6bekm uccrnedosaHusi — HOBOPOXOEHHbIE menisima 20/WMUHCKOU nopook.
B nepsom onbime u3 HOBOPOXOEHHbIX menam, 00 ebinaugaHusi Moo3usa, bbiTu ChopmMupPOBaHb! NSMb 2pynn ¢
uHmepsanom no xusol macce 3-4 ke: | ep. — 29-31 ke (n=4), Il ep. — 32-34 k2 (n=7), lll ep. — 35-38 ke (n=21), IV ep. -
43-46 k2 (n=24), V 2p. — 43-46 k2 (n=9). YcmaHosneHo, 4ymo y mensm, poouswuxcs ¢ pa3Hol xusol maccol, om-
HOCUMENbHO 3M020 noKasamerisi U3MeHsiemcsi 06beM Chidyea U Koru4ecmso Mono3usa, hompebreHHo2o npu nep-
80M 8binausaHuu. lpu 3Mom Konuyecmeo (hakmuyecku ebinumozo mosnosusa ysenuyusaemces Ha 9,0-55,6%, uc-
MUHHBIG 0bbem cbMyea Ha 3,8-37,5%, a 0bbem CcbmMy2a OmHOCUMENbHO XUeol Macckl meneHka, Haobopom, y
ymeHbwaemcs Ha 2,4-9,5%. [ns 2-20 onbima U3 HOBOPOXAeHHbIX menam bbinu omobpaHb! 40 bbluko8 ¢ Xusol
maccoll om 38 00 42 ke (8 cpedHem 40 Ke), kKomopbIx pa3denunu Ha 4 pasHo3Ha4Hble NO XUgol Macce apynnbi NO
10 2008 8 kaxdol. Tensmam ebinausanu NEP8y NOPUUI0 Moo3usa, pasHyo no obwemy: | ep. — 2,0 i, Il ep. —
2,5, llep.-3,0n, IVep. - 351 cysemom hakmuyeckozo hompebneHus. Y mensm ¢ 00uHakogol xusol mac-
Col, Npu 8bINaUBaHUU Pa3HO20 KouYecmea Moo3usa, 06beM hakmuyecKu 8bINUMO20 MOI03U8a OMHOCUMENbHO
Xueol mMacce! yeenuyueaemcs Ha 1,2-1,9%, a 3anonHsieMocms Cbidy2a Ha 15,6-25,0%. B pesynbmame ckopocmb
nepexoda uMMyH02/106Y/IUHO8 U3 MOJI03U8a 8 KPOBb YMEHbLIAEMCS, a UX KOHUeHmpauyus 8 Kposu yepe3 6 4 nocne
8bINOLKU Nepeoli Nopyuu Mosio3usa y measm ¢ 3anofiHaeMocmbio cbidyea 6onee 80% cHuxaemces Ha 4,0-13,5%.
3mo npugodUM K CHUXEHUI0 Kadecmea KorocmparnbHo20 UMMyHUMema u yesenudyeHuro 3abonegaemocmu messim 8
nepebili mecsay, nocre poxdeHusi Ha 30-50%. [Moamomy, obvem nepeoli nopyuu monosusa O0MKeH cocmaensgmb
5-6% xusoli MacChbl HOBOPOXOEHHO20 MeseHKa.

KntoueBble cnosa: HOBOpPOXJEHHble TenaTa, MONo3nBo, HOpMa BbINOWKKM, 0ObeM Cbivyra, UMMYHUTET, 3abonesae-
MOCTb.
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The purpose of the research is to improve the technology of milking colostrum to newborn calves in dairy cattle
breeding. The object of the study is newborn calves of the Holstein breed. In the first experiment, five groups were
formed from newborn calves, before the colostrum was drunk, with an interval of 3-4 kg live weight: | gr. - 29-31 kg
(n=4), Il gr. — 32-34 kg (n=7), lll gr. — 35-38 kg (n=21), IV gr. — 43-46 kg (n=24), V gr. — 43-46 kg (n=9). It was found
that the volume of abomasum and the amount of colostrum consumed during the first watering changes in calves
born with different live weight. At the same time, the amount of actually extracted colostrum increases by 9.0-55.6%,
the true volume of abomasum by 3.8-37.5%, and the volume of abomasum relative to the live weight of the calf, on
the contrary, decreases by 2.4-9.5%. For the 2nd experiment, 40 calves with a live weight from 38 to 42 kg (an aver-
age of 40 kg) were selected from newborn calves, which were divided into 4 groups of 10 heads each equivalent in
live weight. The calves were given the first portion of colostrum, varying in volume: | gr. - 2.0 |, Il gr. - 2.5 1, lll gr. -
3.01, IV gr. - 3.5, taking into account actual consumption. In calves with the same live weight, when drinking differ-
ent amounts of colostrum, the volume of actually drunk colostrum relative to live weight increases by 1.2-1.9%, and
the occupancy of the abomasum by 15.6-25.0%. As a result, the rate of transition of immunoglobulins from colostrum
into the blood decreases, and their concentration in the blood 6 hours after drinking the first portion of colostrum in
calves with abomasum occupancy of more than 80% decreases by 4.0-13.5%. This leads to a decrease in the quality
of colostral immunity and an increase in the morbidity of calves in the first month after birth by 30-50%. Therefore,
the volume of the first portion of colostrum should be 5-6% of the live weight of a newborn calf.

Keywords: newborn calves, colostrum, drinking rate, abomasum volume, immunity, morbidity.

For citation: Karamaeva, A. S., Karamaev, S. V. & Valitov, H. Z. (2023). Features of the colostral immunity for-
mation in calves with different volumes of the first portion of colostrum. lzvestia Samarskoi gosudarstvennoi
selskokhoziaistvennoi  akademii  (Bulletin Samara State Agricultural Academy), 2, 38-44 (in Russ.).
doi: 10.55170/19973225_2023_8_2_38.

Kak M3BeCTHO, TENEHOK NOSIBNSIETCS Ha CBET COBEPLUEHHO CTEPUIbHBIM, T. €. B €ro OpraHu3me oT-
CYTCTBYIOT NpeLCTaBUTENN MUKPOIIOPbI, KOTOPbIE TaK LIMPOKO PacnpoCTpaHEHbl B OKPYXatoLLen cpege.
Mpupoaon NpeaycMOTPEHO, YTO NNaLeHTa MaTepn He NPOMyckaeT K MAoAy HUYEro NOCTOPOHHEro, KpoMe
NUTaTEeNbHbIX BELLECTB, AaXe UMMYHOrMOOYNNHbI, HEOBXOAMMbIE ANS 3aLLUMTbI €ro OpraHu3Ma fnocre pox-
AeHust. Mpu 3TOM opraHnam KopoBbl, HaunHas ¢ 10-15 aHs nepen OTENOM, CUHTE3NPYET CEKPET MOSIOYHO
Kenesbl — MOf031Bo. Moro3nBo, N0 CPaBHEHMIO C MOJIOKOM, OTSIMYAETCA MOBLILEHHBIM COAEPXKaHNeM
BCEX COCTaBMAOLMX KOMMOHEHTOB, 3a WCKMIOYEHWEM NakTo3bl. benkoBas (pakuus yBenuyeHa
B 5,5-6,5 pas, cogepxaHue rnobynmHoB, KOTOpble NpeacTaBneHbl B OCHOBHOM UMMYHOrNo6ynuMHamu, co-
craenset npu atom 38,6-42,8%. Mo cpaBHEHMIO C MONIOKOM, COAEPXaHWe B MOMO3UBE NEPBOro YAos UM-
MyHornobynuHos ysenunyeHo B 68-100 pa3. Takum obpa3om, MONO3MBO ABMISIETCH OCHOBHBIM MEXaHU3MOM
3alMTbl OpraH13Ma HOBOPOXAEHHBIX TENAT OT HEraTMBHOrO BO34ENCTBUS MAaTOreHHOW MMKpOMopb! 1
arpeccuBHbIX YCIOBWI OKpyKatoLen cpegbl [1-6].

Mpobnema, BO3HWKLLASA B HACTOSILLEE BPEMS MPU BbIpaLLMBAHNN PEMOHTHOTO MOSTOAHSKA BbICOKO-
ro kayecrtea, 0bycnoBneHa 3a4actyto TpeboBaHNAMU UHTEHCUBHOM TEXHOMOTMM Ha KPYMHbIX BbICOKOMEXa-
HW3WMPOBaHHbIX KOMMIEKcax Mo NMPOM3BOACTBY MOIIOKa, KOrAa 4Tobbl COkpaTuTh BpeMst Ha obpaboTtky K
obcnyxuBaHne HOBOPOXAEHHBIX TENAT, YNPOCTUTL MPOLIEAYPY BbiNanBaHus NEPBOM NOPLMN MOMO3MBA, He
YYUTBIBAKOT aHATOMUYECKME W Pr3nomnormieckine 0CoBEHHOCTM 1X opraHuama. B pesynbrare, ccbinasich Ha
nccneposanus W. Singletona (1973), D. Kune (1980), B. M. MHo3emueBa (1988), A. W. AcaHacbeBoit
(2006), 3. B. OsuapeHko (2012), C. B. Kapamaes 1 ap. [7] MOXHO OTMETUTb, YTO Ha COBPEMEHHbBIX MOMOY-
HbIX Komnnekcax 54-67% Ttenst go 10-gHeBHOro Bo3pacta nepeboneBaloT GONE3HAMM XenyaodHo-
KWLWIEYHOro TpakTa, no 3ToW npuymnHe nornbaeT B cpeaHem 59% XMBOTHbIX OT Yncna naBLUMX. Ha KpynHbIX
BbICOKOMEXaHM3MPOBaHHbIX KOMNnekcax obuyas 3abonesaemoctb Tenst gocturaet 91,32%.

OCHOBHbIMI MPUYMHAMM, Bbi3bIBAOLLMMM BONE3HM XENY[0YHO-KULIEYHOTO TpaKTa TENAT, N0 MHe-
HUIO psiaa YYeHbIX, SBNSIOTCS rpydble HAapYLIEHWUS HOPM W MPaBUI BbINONKM HOBOPOXAEHHLIM MOMO3nBa. B
neyaTu NOSIBNAKOTCA MHEHUS NPAKTUKOB, YTO NEPBYIO MOPLMI0 MOMO3WBA HEOOXOAMMO BbiNanBaTb TeNATam
yepes 15-30 MUH nocre poXaeHUs, Npu 3TOM U3BECTHO, YTO TeNsATa BCTAKOT HA HOTU U Y HAX NPOSBNSETCSH
pednekc cocaHus B cpeaHem yepes 45-60 MuH. HekoTopble aBTOpbI CTaTeil PEeKOMEHAYIOT BbinanBaThb
nepeyto nopuuo monosnea B obveme 1,2-2,0 n, gpyrue, Hao0bopOT, YTBEPXKAAKT, YTO MepBas nopums
MOJO3MBa [OMKHA COCTaBNsATb 6-8% OT XMBOWM MacChbl HOBOPOXOEHHbIX. ECTb CTOPOHHWKM paHHEro
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BbiNauBaHUs MOMO3MBA, U €C1 TENEHOK eLle He BCTan Ha HOrW, NpeanaraioT BbinanBaTb MOSO3UBO U3
BeApa C COCKOM. Tak Kak y TENsT, He NOAHABLUMXCS Ha HOTW, B BOMBLUMHCTBE Cly4aeB OTCYTCTBYET Coca-
TENbHbIA pedinekc, NpakTUKyeTcs MCnonb3oBaHue cneunansHoro npucnocobnenns Calf Drencher, paspa-
BOTaHHOrO €BPOMENCKAMM YYEHBIMI Ha Cry4an, €Crin y TENAT He NPOSBNSAETCA cocaTenbHbIN pednekc
Bonee 2 4 nocne poxgexus. B Poccun 310 npucnocobnexne nonyymno LWMPOKoe NpuMeHeHue, 0CobeHHo
Ha KpYMHbIX KOMMMekcax, Ang MaccoBOro BbiMauBaHUs MONo3vBa Tenstam. lMpu 3TOM, Kak oTMevaeT
C. B. Kapamaes, cneuuanucToB No4YeMy-TO He HACTOPAXMBAET, YTO MOCIE WX aBaHTIOPHOTO PELLEHUs 3Ha-
YNTENbHO YBENUYMBAETCS 3aD0NEBAEMOCTb TENAT B NepBble ABE Hegenu xu3Hu [8-18].

Ha oCcHOBaHUM BbiLLe CKa3aHHOrO CriedyeT, YTO CYLLEeCTBYET MHOIO PasHbIX PELLEHU 1 Npeasioxe-
HW NO OpraHM3aLmMK BbiNnaMBaHWS MONO3WBA TENATaM, HO e4uHOr0 MHeHWS HeT. Moatomy npobnema cy-
LEeCTBYET W ANs CBOEro pelleHuns TpebyeT JONONHUTENBHOMO U3Y4YeHUs 1 NPOU3BOACTBEHHOW anpobaLu.

Lenb uccnedoearuil — COBEPLUEHCTBOBAHWE TEXHOMOMM BbiNamBaHWS MONO3VBa HOBOPOXAEH-
HbIM TensaTam B MOSIOYHOM CKOTOBOACTBE.

3adayu uccnedoeaHull — U3y4nTb BNKsiHME 0ObemMa NepBOi NOPLMKM MOMO3MBA Ha CKOPOCTb
YCBOEHMS UMMYHOrMOBYMHOB B OpraHn3Me HOBOPOXAEHHbIX TeNAT 1 3aboneBaemMocTb B NepBbIi Mecsl
KUHU.

Mamepuan u memodbi uccnedoeaHuil. B cBs3M ¢ TeM, YTO NPy BbipaLLMBAHUM PEMOHTHOTO MO-
noaHsika GonbLue Bcero npobnemM BO3HUKAET Y XMBOTHbIX FOMLUTUHCKOM NOPOAb!, OHa Obina BeibpaHa 06b-
eKTOM uccrneaoBaHuin. Mccnegosanns 6binu npoBegeHbl Ha MonodHom komnnekce OO0 «PagHa» Camap-
CcKoM 0BnacTut. M3 HOBOPOXAEHHBIX TENAT, 40 BbiNanMBaHUS MONO3KBA, Bbinn CCHOPMMPOBaHLI NATL rPYNN C
WHTEepBanomM no xmeoi macce 3-4 kr (1-i onbIT): | rp. — 29-31 kr (n=4), Il rp. — 32-34 kr (n=7), lll rp. -
35-38 kr (n=21), IV rp. — 43-46 kr (n=24), V rp. — 43-46 xr (n=9). U3yyanu daktnyeckoe notpebneHue Te-
NATaMK C pasHoil XMBOWN Maccom MONo3uBa Npu NepBoOM BbinansaHuu. [Ans onpegeneHns obbema cblvyra
1 €ro 3anosnHAeMOCT MOSIO3MBOM MOCIIE NEPBOMN BbIMOMKM MPOBOANIN KOHTPOMbHbINA YOOI BbI4KOB B COOT-
BETCTBUW C METOANKOMN.

[ns 2-ro onbiTa U3 HOBOPOXAEHHbIX TeNsT Bbinn 0TobpaHbl 40 GbIYKOB C XMBOW Macco oT 38 4o
42 kr (B cpegHeM 40 Kr), KOTOPbIX pa3aenunu Ha 4 paBHO3HAYHbIE MO XMBOM Macce rpynmbl no 10 ronos B
kaxgon. Tensram Bbinavusanu Nepeyto MOpLMIO MONO3nBa pasHyto no obbemy: | rp. — 2,0 1, Il rp. — 2,5 N,
llrp. = 3,0 n, IV rp. = 3,5 n ¢ yyeTom ¢hakTiyeckoro notpebnexns. Ytobel onpeaennTb CKOPOCTb Nepexoaa
WMMYHOrMIOBYNNHOB 13 MOIO3MBA B KPOBb TEMSAT, NPOBOAMAM 3ab0p 06pas3LoB KPOBM U3 SPEMHON BEHbI
C ucnornb3oBaHnem cuctembl «MOHOBET» Y HOBOPOXAEHHbIX TENAT 4O MpueMa Morosnsa uvepes 2, 6
W 12 4acoB nocne poxaeHus. B TeyeHne NepBOro MecsLa XU3HU TENAT YYUTbIBANN BCE OTKOHEHMS Mo
COCTOSIHWIO 3[0pOBbS C OMnpeaeneHneM Bo3pacta 3abonesaHus U pacyetom oblien 3abonesaeMocTn B
rpynne.

Pe3ynsmamsbi uccnedogaHutl. B cOOTBETCTBAN C 300TEXHUYECKAMM HOpMamu, 06beM NepBoil
nopuun Mosio3nBa npw BbiNanBaHU HOBOPOXKAEHHBIM JOKHA COCTaBNATb 5% OT XWBOM Macchl TEMEHkKa.
TensTa B OMbITHBIX rPynnax UMenu XuBy Maccy oT 29 [0 46 Kr. B CBSA3K ¢ 9TUM yCTaHOBMEHHAs HOpPMa
nepBoi NopuMn AOMkHa ObiTb B 3aBUCMMOCTW OT XWBOW Macchl B npegenax 1,45-2,30 kr. Ha npaktuke
peako koraa cobnoaaeTcs JaHHOe COOTHOLLEHWe, U TensaTaM npegnaraeTcs nepsas nopums Monosuea B
obveme 2 n (tabn. 1).

Tabnuua 1
OcobeHHoCTY NOTpebneHMs MONo3nBa TENATaMM C Pa3HOW XMBOI Maccom
MokasaTers YKuBas Macca HOBOPOXAEHHbIX TENSIT, Kr
29-31 32-34 35-38 39-42 43-46
Hopma BbINOMKK NepBOM NOPLMK MONO3MBA 13
pacyeTa 5% OT XMBOI Macehl TeNMeHka: Kr 1,45-1,55 1,60-1,70 1,75-1,90 1,95-2,10 2,15-2,30
n 1,53-1,64 1,69-1,79 1,85-2,01 2,06-2,22 2,27-2,43
BbInuTo MoOnoanea hakTM4ecku, n 1,8-2,2 2,1-2,4 2,4-2,7 2,5-2,8 2,8-3,1
BbINUTO OTHOCMTENBHO XMBOW Macchl, % 6,2-7,1 6,6-7,1 6,9-7,1 6,4-6,7 6,5-6,7
Macca cbluyra, Kr 0,256-0,288 | 0,273-0,296 | 0,297-0,303 | 0,315-0,331 | 0,336-0,345
O6bem cbivyra, 2,4-2,6 2,6-2,7 2,8-3,1 3,1-3,3 3,3-3,5
O6bem cbiyyra N0 OTHOLLEHWIO K XMBOIA Macce
Tenar, % 8,3-8,4 8,1-7,9 8,0-7,9 79-7,8 7,7-7,6
3anonHAeMoCTb NpK BhINauBaHuu monoauea, % | 75,0-84,6 80,7-88,9 85,7-87,1 80,6-84,8 84,8-88,6
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BbinansaHue nepson MopLuM MOro3nBa Mokasano, YTo (PakTUYeckn TensTa BbiNMBAOT Gonblue,
YyeM 3TO NpefyCMOTPEeHO Hopmoit (B obbeme 5% OT xmBOM Maccel). PasHuuya coctasuna B | rpynne —
24,1-41,9%, Bo Il rpynne — 31,3-41,2, B Il rpynne — 37,1-42,1, B IV rpynne - 28,2-33,3, B V rpynne —
30,2-34,8%. KonnyectBo hakTU4eckn BbINMUTOTO MOSI03MBA, OTHOCUTENBHO XMBOM MacChl TENST, U3MEHS-
noco B npegenax ot 6,2 4o 7,1%. Mpu 3TOM CyLLeCTBEHHOW pasHWLbl MEXAY rpynnamm HOBOPOXAEHHbIX C
Pa3HOM XWBOW Maccol He YCTaHOBMNEHO.

UT06bI BbISBUTL TEHAEHLMIO PA3BUTUS BHYTPEHHWUX OPraHOB U, B YAaCTHOCTM Cbldyra, OTHOCUTENbHO
KMBOW MacCbl HOBOPOXAEHHbIX TeNAT, Bbin NpoBeAeH KOHTPOSbHbIN YOO BbIMKOB C CaMON HWU3KOW U Ca-
MOI1 BbICOKOW XWBOW MacCOi. YCTaHOBEHO, YTO hakTUYECKNiA 06 BEM Cblvyra AUHAMUYHO YBENNYMBAETCA
Nno Mepe YBEIMYEHNS KMBOW Macchbl TeNAT. PasHuua no XuBOW Macce HOBOPOXAEHHbLIX NEPBOW W NATON
OnbITHBIX rpynn coctasuna 48,3-48,4%, a no 06bemy cbiuyra, COOTBETCTBEHHO, 37,5-34,6%.

/3y4eHne obbema chlyyra no OTHOLIEHWIO K XXWBOWM Macce TenaT nokasaro, 4To ecin hakThieckui
00beM Cbluyra No Mepe yYBENUYEHNS XMBOIN MaCChl Takke YBENNYMBAETCS, TO OTHOCUTENbHbIN ero 06bEM,
HaobopoT, N0 Mepe YBENUYEHNS XMBO MacChl yMeHbLUaeTCst. PasHuLa, no CpaBHEHMIO C NePBOM rpynmown,
coctasuna: Bo Il rpynne - 0,2-0,5%, 8 lll rpynne — 0,3-0,5, B IV rpynne - 0,4-0,6, 8 V rpynne — 0,6-0,8%.
Mpu 3TOM, HECMOTPS Ha TO YTO KONMYECTBO (PAKTUYECKW BbINUTOTO MOMO3MBA W (haKTUYEeCKMn 06BEM Cbi-
yyra, N0 Mepe YBENMYEHMUs XMBOM MacChl, YBENIMYMBAIOTCS, MO CTEMNEHU 3aNOMHAEMOCTH Cblvyra BO BpeMs
BbINanBaHNs MON03nBa OOMbLUMX U3MEHEHWIA HE OTMEYEHO. Pasnnyus no 3anofiHAEMOCTH Cblvyra y Tenst
Ka)XQoM BECOBOW IPynMbl 3HAUMTENBHO Borblue, YeM pas3nuuns Mexay rpynnamu. 310 obycnoBrneHo, Be-
POSITHO, TEM, YTO BHYTPU KaXOW rpynnbl UMEKOTCS TeNATa, COBEPLUEHHO PasfiNYHbIE MO CTENEHN pasBUTUS
OpraHu3ma, no TUny HepBHOM AEATENLHOCTM, NO TEMMEPAMEHTY, MO MHTEHCUBHOCT 0BMEHa BELLECTB U Mo
OpYrM NpuU3HaKam, XapakTepu3yoLwmm Ux MHAMBKAYanbHbIE KavecTsa.

Bo BTOpOM onbiTe, BbiNanBas TeNsTaM ¢ NPUMEPHO OAMHAKOBOW XMBOW Maccoi pasHoe Konuye-
CTBO MO0311Ba, MO OTHOLLEHWIO K MX XuBoi Macce oT 5,0 4o 8,6%, ycraHoBneHo, 4to 06bem noTpebnse-
MOrO MOI031Ba PerynmpyeTcs eMKoCTbto Ccblvyra. Mpu BbinameaHum 2,0 U 2,5 1 MOno3unBa, Tensta Bbinu-
Banu 3Ty HopMy B nofiHoMm obbeme. Mpu BeinameaHumn 3,0 1 3,5 1 MonosnBea, Tendra notpebnanu B nep-
BOM cfyyae 2,7 1, BO BTOPOM — 2,8 N, YTO OTHOCMTENBHO WX XMBOW Macchbl coctaBnseT 6,7 u 6,9%
(Tabn. 2).

Tabnuua 2
OcobeHHOCTH NOTpebneHns MoNo3nBa TensaTaMy Npy pasHoM 06BLEME NEPBOII NOPLIUM

MoKkasaTers Obbem Nepeor NopLuM MONO3NBa, N
2,0 2,5 3,0 35
CpefHas xuBas Macca TensT, Kr 40,1£0,53 40,3+0,64 40,5+0,61 40,6+0,58
O6bem MoNo3nBa OTHOCUTEIILHO XMBOW Macchl, % 5,0+0,04 6,2+0,05 7,4+0,05 8,6+0,03
BbinuTo MonosnBsa gakTnyeckm, i 2,010,01 2,540,01 2,740,03 2,840,04
BbInnMTO MON0O31MBa OTHOCUTENBLHO XWBOI Macchl, % 5,0+0,01 6,2+0,02 6,7+0,04 6,9+0,05
3anonHAeMOCTb Cblvyra Npu BbinansaHUM MONo3uea, % 62,5+0,04 78,1+0,05 84,4+0,08 87,5+0,10

Y TensT, UMELLMX Npu poxaeHun xmeyto maccy 40 kr, 06beM Cbluyra COCTaBnsSET B CpeaHEM
3,2 n. B ¢BSA3K € pa3HbIM KONMMYECTBOM NOTPEONsSeMOro MOo3nBa 3anonHAEMOCTb Chldyra y HUX Takke
Bbina pasHon. Mpw BbinaneaHum Morno3usa B 06bemMe 2,0 11 3aN0NHAEMOCTb Chbidyra cocTaBuna 62,5%, npu
BbiNauBaHuu 2,5 n 3anonHsaeMocTb Bbina Boiwe Ha 15,6% (P<0,001), npu BbinameaHun 2,7 1 — Ha 21,9%
(P<0,001), npu 2,8 n — Ha 25,0% (P<0,001).

YTobbl onpegenutb, kak 06beM noTpebneHHoro Mono3nBa 1 3anorHIeMOCTb Cbidyra OKa3blBatoT
BMMUSIHWE Ha Nepexod UMMYHOrnobynMHOB M3 MOSI03MBa B KPOBSIHOE pycno, bpani obpasLbl KpoBK Yepes
2, 6 1 12 4 nocne BbiNamMBaHWs NepBot Nopuui Moro3mnsa (Tabn. 3). Paa yyeHbIX yCTaHOBMMM, YTO ANs
(hOPMUPOBAHUS HAAEKHOTO KOMOCTPanbHOrO MMMYyHUTETa Heobxoanmo, 4Tobbl Yepes 6 4 nocne Bbinansa-
HWS' NepBOM MOpLMKM MOMO3MBA COAEPKaHNE MMMYHOTNOBYMMHOB B KPOBM AocTurano He meHee 10 mr/mn
[3-7, 14].

Heobxogumo 0TMETUTb, 4TO BOMbLWKMM HELOCTaTKOM MOMO3KBa KOPOB FOMLUTUHCKOW NOpoab! SB-
NAETCS HEBBLICOKOE CofepXaHne MMMyHornobynnHos. Mpu Hopme He MeHee 60 r/n, B NepBoi nopuun mMo-
no3nBa coaepxanocb MMMyHornobynmHoB 56-60 r/n. MonyyeHHble pesynbTaTbl NOKa3anum, YTo Npu BCeX
PaBHbIX YCMOBUSIX, 3@ UCKITIOYEHNEM KOSMYECTBA BbINUTOTO MOSI03MBA U 3aMONHAEMOCTU Cblvyra, CKOPOCTb
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nepexoda UMMYyHOrno6ynMHOB 13 MOMO3KBa B KPOBL Obinia pasHoit. Yepes 6 4 nocne BbIMOMKM MOMO3KBa
He B OZHOW W3 OMbITHBIX FPYNN COAepXaHMe UMMYHOrNOBYNMHOB HE COOTBETCTBOBAMO (hU3MONOMNYECKON
HopmMe. Camble nyyiume pesynbTathbl (9,67 Mr/Mn) nonyyeHsl B rpynne TENAT, NofyYaBwmx 2,5 n Monosu-
Ba. B rpynne tensr, nonyyaswwux 2,0 N Momno3uBa, COAEpKaHne UMMYHOrNoBynMHOB BbiN0 MeHbLLE Ha
0,24 mr/mn (2,5%), nonyyasumx 3,0 N — Ha 0,39 mr/mn (4,0%), 3,5 n — Ha 1,31 mr/mn (13,5%). PasHuua Bo
BCeX Cryyasx bbina cTaTUcTMYeckn HeJOCTOBEPHOMN.

Tabnuua 3

[IMHamuka MMMyHOrnoBynnHOB B CbIBOPOTKE KPOBW HOBOPOXAEHHbIX TENSAT NOCIE BbINOWKA MONO3WBa
CopepxaHne MMMYHOrobynMHOB, Mr/Mn

lMokasatenb OBbem nepsom nopuum MoNoauea, n
2,0 25 3,0 35
Bpews fiocne Bbinoik MONo3nea, 0,15£0,03 0,17£0,04 0,16£0,03 0,180,02
[0 npruema Mono3nea
2 2,28£0,31 2,34£0,36 2,25£0,29 1,8720,33
6 9,43£0,56 9,67£0,49 9,28+0,51 8,36£0,54
12 12,49+0,68 12,7240,61 11,96£0,70 10,54+0,63

He BbI3bIBAET COMHEHNS, YeM NO3aHEE CHOPMUPYETCS B KPOBM HeobXxoammas KOHLEHTpaLMs UM-
MYHOrMoBynMHOB, TEM BbilLe BEPOSTHOCTb 3aboneBaHNs TeNeHka pasnuyHbiMi 60Ne3HsMK 1, B NEPBYIO
ovepesp, Xenyaoo4YHO-KULWEYHOro TpakTa (Tabn. 4).

Tabnuua 4
3aboneBaeMoCTb TENAT B NepBbIn MecsL nocne poxgerns (n=10)
BoapacT TensT Obbem Nepeoit nopLyK MONo3nBa, Nn
arieit ' 2,0 25 3,0 35
ron. % ron. % ron. % rosn. %
1-5 - - - - 3 30,0 4 40,0
6-10 - - - - 1 10,0 3 30,0
11-15 1 10,0 1 10,0 1 10,0 1 10,0
16-20 2 20,0 1 10,0 - - - -
21-30 1 10,0 1 10,0 1 10,0 - -
Bcero 3a mecsu 4 40,0 3 30,0 6 60,0 8 80,0

YyeT B TEYEHME NEPBOro MECALA XM3HU TENAT BCEX Cly4aeB OTKIIOHEHWS MO COCTOSHUIO 30POBbS
nokasar, 4to B nepable 10 AHEN XM3HK, Korga NpoMCXoamuT (POPMUPOBAHNE UMMYHUTETA, 3aLUMTHAs (DYHK-
Lns opraHuama 06ecneynBaeTcs 3a CHeT MMMYHHOMO CTaTyca MOMO3WBa, ero KonuyecTea 1 cnocoba Bbl-
nameanus. B pesynbrate B rpynne Tenat, nonyyaswwmx 2,0 u 2,5 N1 Monosuea, He 6bIno HU oaHoro 3abo-
nesLUero, B rpynne Tenst, nonyyaswux 3,0 N Monosnea, otmeyveHo 40% 3abonesLunx, nonyyaswmx 3,5 n
monoauea — 70% 3abonesLumXx.

MOXHO NpeanonoXuTb, 4TO 3aboreBaeMOCTb KeNyAOYHO-KULLIEYHOrO TpaKTa y TENAT B 3TUX rpyn-
nax oBycrosreHa BbICOKOW 3anonHAeMocTbio chivyra (bonee 80%), B pesynbTarte Yero NpoucxoauT nepe-
NMBaHne Moro3unea, ero 06paTHbIN NOTOK, YTO MPUBOAWT K NOMaAaHMIo YacTh Monoanea B pybeL, KOTOpbIN
B 3TOM BO3pacTe Yy TENAT He (YHKUMOHMpYeT. MNonasLee B pybeL, MONO3MBO NOABEPraeTCs BO3AENCTBIUIO
THUINOCTHOW MUKPOMIIOPSI, BbI3bIBAET BOCNANEHNE CIIM3NCTON 1 3aboneBaHwe.

ViccnepoBaHus nokasanu, YTo Bce 3aboneBaHusi, OTMEYEHHbIE Y TenaT B nepeble 15 aHen nocne
POXIEHNS, OTHOCATCA K 3ab0oNeBaHNAM MULLEBAPUTENBHON CUCTEMBI, 3aB01eBaHNS BO BTOPOW MOSIOBUHE
NepBOro Mecsla XN3HW B OCHOBHOM NpeACcTaBrneHbl 3aboneBaHNsMU OpraHoB AbIXaHus.

3aknroyeHue. Y TensT, POAMBLLNXCA C pa3HOM XMBOWN MacCoM, OTHOCUTENBHO 3TOMO Mpu3Haka n3-
MeHsieTcs 06bEeM Cblyyra ¥ KONM4eCcTBO MON03uBa, NOTPeBIeHHOro Npu NepeoM BbinansaHuu. pu atom
KONMWNYECTBO (PaKTMYECKM BbINWUTOTO MOMO3uBa yBenuumnsaetcs Ha 9,0-55,6%, UCTUHHBIN 06bEM Cblyyra
yenuumsaetca Ha 3,8-37,5%, a 06beM Cbluyra OTHOCWUTESTBHO XWMBOW MaccChl TeneHka, Haoboport, y
yMeHbluaetcs Ha 2,4-9,5%. Y TensT ¢ oanHaKkoBOM XMBOM Maccom Npu BbinavBaHWUM Pa3HOro KOnM4ecTsa
Mofio3nBa OOBEM (haKTUYEeCKM BLINUTOMO MOMO3MBA OTHOCUTENBHO KMBOW MacChl YBEMYMBAETCS
Ha 1,2-1,9%, a 3anonHseMocTb cblvyra Ha 15,6-25,0%. B pesynbTtarte ckopocTb nepexoga MMMyHornoby-
NIMHOB 13 MONO3Ba B KPOBb YMEHbLLIAETCSH, @ UX KOHLEHTpaLWs B KPOBU Yepes 6 Y nocre BbINoWky nepBom
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nopLuy1 MON03nBa y TENAT C 3anofiHSeMocTbio cbivyra 6onee 80%, cHkaeTcs Ha 4,0-13,5%. 310 npuso-
LT K CHUKEHMIO Ka4eCTBa KONOCTPanbHOr0 UMMyHUTETA U YBENMYEHNIO 3a60NeBaeMOoCTH TENSAT B NEPBbIN
Mecsy nocrne poxaeHus Ha 30-50%. Moatomy, o6bemM nepBoit NOpLUMWM MOSIO3MBA LOSMKEH COCTaBMATH
5-6% M1BOW MacCbl HOBOPOXAEHHOrO TENEHkKa.
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Llenb uccnedogaHull — nosbieHUe npodykmugHOCMU MOTOOHsKa KpynHO20 po2amozo ckoma mMemodom
CKpewjusaHusi Kopos cummeHmarnsckol nopodbl ¢ bbikaMu cneyuanu3uposaHHbIX MACHbIX nopod. [nsi nosbiweHus
npodyKmuHOCMU MOMI00HsKa 8 Npakmuke MSICHO20 CKOomosodcmea WUPOKO LCNOb3Yom Memod CKpewusaHusi
pasHbIX NOPOO, 0CHOBAHHbIL Ha UChonb308aHuU sghghekma eemeposuca. Mccrnedosanu YucmonopoOHb Il MOMOOHSK
cummeHmarbckol nopodbl U nomecel, NOMyYeHHbIX NPU CKPeWUsaHuU Kopos cuMMeHmarnbckol nopodsi ¢ bbikamu
2epegpopdckoll u benbeutickol 2onyboll nopod. OnbimHbIU MOMOOHSK Obil pacnpedenéH Ha wecmb epynn no
15 20108 6 kaxdol: 1 u 2 2pynnbl — NOYKPOBHbIE BbINKU U MEMOYKU — NOMOMKU bbikog 2epeghopdckoli nopodsl,
3 u 4 2pynnei — nonykposHble BbIYKU U MENOYKU — NOMOMKU bbikog benbautickoli 20iybol nopodsl, 5 u 6 epynnbi —
ObIuKU U MENOYKU — YUCMONOPOOHbIe CUMMEHMabI. KUBOMHbIE 8bipaujusanuchb N0 MEXHOM02UU MSICHO20 CKOmo-
godcmea Ha nodcoce nod mamepsmu 8 0OUHAK08bIX YCI08USX COOepxXaHUs U KopMieHus.. B 3umHul nepuod mo-
N100HsAK colepxarncsa becnpugasHo Ha 21ybokol NoOCMUIKE 8 NOMEWEHUSIX, CONPSXKEHHBIX C 8bl2YTbHO-KOPMOBbIMU
nnowadkamu. BHympu nomeweHul 0na mensgm 6bbiiu 060py008aHbI «CmMososbie» co c8060OHbIM 8x000M 4Yepe3s
nasbl. 30ecb menama nonyyanu CeHo, UenbHoe 3epHoO oeca, OpobrEHHOE 3ePHO AYMEHS, BeIK080-8UMaMUHHYK U
MuHepanbHyto 0obasky, nosapeHHyr conb. B nemHuli nepuod mensima codepxarnucb 8 0OHOM 2ypme Ha ecme-
cmeeHHbIX bo2apHbIx nacmbuwax 8 nemHem nazepe 6e3 NOOKOPMKU, HO C NOTyYeHUEM Mena U NO8aPEHHOU COmu.
AbcontomHbIti npupocm xusoli Macck! nomecel cumMmeHmarnbsckoll u 2epeghopdckoli nopod y bbIMKO8 N0 CPABHEHUIO
C YyucmonopodHbiM MoIoOHaKOM Obin bornbuie Ha 22,5 ke, y ménok — Ha 20,4 k2, ymo cocmaensem 4,5%, abco-
JIOMHbIT npupocm nomecel cummeHmanbekol U benbaulickoll 20y6od nopodsbi 661 bonbwe y bbi4kos — Ha 56,2,
y ménok Ha 52,3 k2, ymo cocmaensem 11,2 %.
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The purpose of the research is to increase the productivity of young cattle by crossing Simmental cows with bulls of
specialized meat breeds. To increase the productivity of young animals in the practice of beef cattle breeding, the
method of crossing different breeds based on the use of the heterosis effect is widely used. The purebred youngsters
of the Simmental breed and crossbreeds obtained by crossing Simmental cows with Hereford and Belgian blue bulls
were studied. The experienced youngsters were divided into six groups of 15 heads each: Groups 1 and 2 - are
semi-blooded bulls and heifers — descendants of Hereford bulls, groups 3 and 4 - are half-blooded bulls and
heifers — descendants of Belgian blue bulls, groups 5 and 6 — are bulls and heifers — purebred simmentals. The ani-
mals were raised using the technology of beef cattle breeding on suckling under their mothers in the same conditions
of maintenance and feeding. In winter, the young were kept loose on a deep litter in the rooms connected with walk-
ing and feeding grounds. Inside the premises for calves the «storerooms» were equipped with free entrance through
manholes. Here the calves received hay, whole grain oats, crushed barley grain, protein-vitamin and mineral sup-
plements, table salt. During the summer period, the calves were kept in one herd on natural rain-fed pastures in a
summer camp without feeding, but with the production of chalk and boiled salt. The absolute increase in live weight
of crossbreeds of the Simmental and Hereford breeds in bulls compared to purebred young was 22.5 kg more, in
heifers — by 20.4 kg, which is 4.5%, the absolute increase in crossbreeds of the Simmental and Belgian blue breed
was greater in bulls — by 56.2, in heifers by 52.3 kg, which is 11.2%.

Keywords: meat breeds, cows, crossbreeding, crossbred young, productivity.

For citation: Khakimov, I. N., Vlasova, N. I., Mudarisov, R. M. & Grigoriev, V. S. (2023). Productivity of crossbred
young beef cattle. Izvestiia Samarskoi gosudarstvennoi selskokhoziaistvennoi akademii (Bulletin Samara State Agri-
cultural Academy), 1, 45-52 (in Russ.). doi: 10.55170/19973225_2023_8_1_45.

ObecneyeHne CTpaHbl TakMM LEHHbIM NPOLYKTOM NUTaHWS Kak rOBSAMHA BbICOKOTO KayecTBa
OCTaETCS OHOW U3 rMaBHbIX 3a4aY, CTOAWMX nepes CKOTOBOAAMM CTpaHbl, Tak Kak 3TO He TOSbKO BONPOC
paLWOHarbHOrO MUTaHWS, HO W BOMPOC HauuoHanbHOM GesonacHOCTU. [10 HEKOTOPbIM  AaHHbIM,
3a 2014-2020 rr. B Poccuu B Npon3BOACTBE rOBSAAMHbLI NMPOM30LLSIA HEKOTOpas CTarHauus, YTo npu ogHo-
BPEMEHHOM COKpaLLEHUM 3aBO3a rOBAAMHbI M3-3a pybexa (MpuMepHo B 2,5 pasa) NPMBENO K CHUXEHMIO
noTpebneHnst Msica KpynHOro poraToro Ckota B pacyéTe Ha aylly Hacenenus ¢ 15,4 o 12,8 kr B rog, yto
HWXe pekoMeHyeMbIX pauuoHanbHbIx HopM noTpebnenuns (20 kr) Ha 36%. Ons AOCTUXEHUS pekoMeHay-
eMbIX HOpM 1 obecneyeHnst NPoLOBONLCTBEHHOM GE30NacHOCTU HEOBX0AMMO YBENNUMTL 06 BEMBI NPON3-
BOACTBA roBSAMHBI B CTpaHe npumMepHo B 1,5 pasa [2, 7).

Mpu pelleHnn aToi Npobriembl HEMArOBaXHOE 3HaYeHWe AN pa3BUTUS oTpacnu npuobpetaet
COBEPLUEHCTBOBAHWE rEHETUYECKOTO NOTEHLMana pa3BoanMbIX XWUBOTHbIX, KOTOPOe TpebyeT NOCTOSHHOTO
CO30aHNs U COBEPLLEHCTBOBAHMS XMBOTHbIX KPYMHOIO TENOCIOXEHUS!, BbICOKOPOCTbIX, CNOCOBHbIX COXpa-
HATb BbICOKME MPUPOCTbI B TEYEHME MPOAOIMKUTENBHOMO BpEMeHM, 06nafatoLLmx XOpoLLen MSCHOM npo-
nyktuHocTbio [1, 3, 10]. Hanbonee GbicTporo 1 9 deKTUBHOM YyULLEHNS XO3MCTBEHHO-MONE3HbIX NPK-
3HAKOB MSICHbIX XWBOTHBIX MOXHO AOCTUYb METOAOM MEXMOPOAHOTO CKpeLymBaHus [6, 8, 9].

B npakTuke MSICHOrO CKOTOBOACTBA B pasHblX CTpaHax Mupa B TOBApHOM XMBOTHOBOACTBE NOSY-
YWNO LUMPOKOE PaCmpOCTPaHEHNE CKPELLMBAHME PasinyHbIX NOPOA, KOTOPOe SBASIOTCS MOLLHbIM Gurorno-
MMYeCKNM METOAOM MOBLILLEHUS MACHOM NPOAYKTUBHOCTW KPYNHOMO poraToro ckoTa. Mcnonb3oBaHne aToro
MeTofa pa3BeAeHUs CKoTa BO MHOTMX CTpaHax SBMSIETCS OOHWUM U3 BaXHEMLUMX SNEMEHTOB UHTEHCU(U-
KaLym TEXHONOrMW NPOU3BOACTBA MSACA W MOBbILLIEHWS SKOHOMUYECKON 3CHDEKTUBHOCTI OTPACN MSICHOTO
ckotoBoAcTaea [11, 12, 13].

[MPOMBbILLNEHHOE CKPELLMBAHWE Pa3fMYHbIX MOPOA OCHOBAHO Ha UCMONb30BaHUK Takoro Buonoru-
4eCKoro SIBMEHMS, Kak reTepo3nc 1 BOMOXHOCTEN COYETaHUs! Y NOMECHbIX XMBOTHBIX XenaTenbHbIX X0-
3ACTBEHHO-NONE3HbIX NMPWU3HAKOB, @ Takke BUOTEXHONOrMYECKNX 0COBEHHOCTEN W TEHETUYECKOro NOTeH-
Uuana otaesnbHbIx nopop [4, 5].

Lenb uccnedogaHull — NOBbLILLEHNE NPOAYKTUBHOCTI MONOLHSIKA KPYMHOMO poraToro ckoTa MeTo-
[IOM CKpeLLyBaH1s KOPOB CUMMEHTaNbCKON NOpoabl C Obikamu creLmnani3npoBaHHbIX MACHBIX MOPOA.

3adayu uccnedosaHull — nonyyeHne KpoccopeaHOro MONOAHSKA, U3MEPEHUE XMBON MacChl U
onpeaeneHre NpoayKTMBHOCTU MONOAHSIKA OT poxxaeHust 4o 18-mecsuHoro BopacTa.

Mamepuan u memodbi uccnedosanul. OObekT nccnenoBaHuii — 3GhEKT CKpeLmBaHS,
nony4yaemblid NpU CKPeLIMBaHWM KPYMHOTO pOraToro CkoTa pasHbIX Mopog Mo pocTy KpoccOpeaHoro
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monogHaka. Matepuan ans uccrefoBaHus — YACTOMOPOAHDBIA MOMOAHAK CUMMEHTamNbCKOM NOpPOAbI U Mo-
MECHbIN MONOAHSIK, MOMYYEHHbIN NPW CKPELLMBAHWW CKOTa CUMMEHTANbCKON NOPOAbI C XWBOTHBIMW CreLn-
anu3npoBaHHbIX MSICHbIX NOPOA — repedopackon 1 benbruiickor rony6on. OnbITHBIA MONOAHSK Obin no-
nyyeH OT KOPOB CUMMEHTASIbCKOW MOpodbl W pacnpedenéH Ha LecTb rpynn no 15 ronoB B Kaxaou:
1 1 2 rpynnbl — NONYKPOBHbIE BbIYKM 1 TENOYKM — MOTOMKM BbIKOB repedopackon nopogsl, 3 1 4 rpynnbl —
NOMyKPOBHbIE OblYKM M TENOYKM — NOTOMKM BbIKOB Benbriickorn ronybon nopodel, 5 v 6 rpynnbl — GbIYKK 1
TEMOYKN — YACTOMOPOAHbBIE CUMMEHTaNbI. KMBOTHbIE BbIPALLMBANCH NO TEXHOMOTMM MSICHOTO CKOTOBOA-
CTBa Ha Nogcoce nof MaTepsiMi B OAWHAKOBbIX YCIOBUSX COAEpXaHUs U KopMieHus. B 3umHui nepuog
MOSOZHSAK cofepxarncs 6ecrnpuBsA3HO Ha rryboKoM NOACTUIKE B NOMELLEHUSX, CONPSHKEHHBIX C BbIrySbHO-
KOPMOBbIMW MnoLWagkamn. BHyTpy nomelieHnin ans TenaT Bbinm obopyaoBaHbl «CTONOBbIE» €O cBOGOA-
HbIM BXOZOM Yepe3 Nasbl. 34echb TensaTa nosyyany CeHo, LenbHOe 3epHO 0BCa, APOBNEHHOE 3epHO SuMe-
HS, 6ENKOBO-BUTAMMHHYIO N MUHEPabHYI0 406aBKY, NOBapeHHyo Conb. B neTHuit nepuog Tensita coaep-
Kanmcb B OAHOM rypTe Ha eCTecTBeHHbIX BorapHbIX nactbuwax B neTHem narepe 6e3 NogkopMKu, HO C
nony4yeHem Mena 1 NoBapeHHo! Conwu.

Pe3ynbmamsbi uccnedosanuil. CkpelyBaHue SBNSETCA OOHUM U3 METOA0B pPa3BefeHus XKUBOT-
HbIX, NO3BONSIOLLMX NPW NPaBUIbHOM Nogbope MCXOAHbIX MOPOA B YCMOBMSX NPABUIBLHOTO COAEPXaHNS 1
KopMmneHus obecneumBaTb yBeNMYEHUE XMBOW MacChl MOMECHOTO MOTOMCTBA B CBSA3U C MPOSIBIIEHUEM
agpdpekTa retepoauca no npusHakam pocra 1 passuTus, obecrneynBas BbICOKYIO CKOPOCTb POCTa Ha NpoTS-
KEHWUW JOCTATOYHO AMUTENBHOMO BPEMEHMU.

BsBelumBaHMe MOnogHsKka nocre poxaeHus v B 6 MecsaueB Aano crefylwme pesynbTatbl:
1-a rpynna - 30,8 n 193,2 «kr, 2-a rpynna — 28,3 n 176,3 kr, 3-a rpynna — 30,5 n 198,4 «r, 4-4 rpynna —
28,51 1854 «r, 5-9 rpynna — 34,2 n 193,0 Kkr, COOTBETCTBEHHO BO3pacTam.

B npoBefeHHbIX UCCreaoBaHnsX NPOAYKTUBHOCTL MOSTOAHSKA 3aBuCena OT ero NPOUCXOXAEHUS U
“Mena JOCTOBEPHble pasnuyus B pasHble BO3pacTHble nepuodsl. MakcumarbHoe 3HadeHue abcontTHOro
npupocTa y MonoaHsika 4o 6 mecsues 6bino B rpynne BbI4KOB-NOMECEN, NOMYYEHHbIX OT KOPOB CUMMEH-
TanbCckoi nopogs! 1 BbIkoB 6enbruickon ronydoit nopog (tabn. 1).

ABCONIOTHBIN NPUPOCT 3a 3TOT nepuog coctasun 167,9 kr, YTo GonbLUe NO CPABHEHWIO C ATUM NO-
KasaTesiemM YUCTOMOPOAHbIX XMBOTHbIX Ha 9,1 kr (Ha 5,7%, P=0,95) un Ha 5,5 kr (3,4%), 4em B rpynne nony-
KPOBOK OT repedopAcKMX BbIKOB. BbIYKM-NONYKPOBKW NEpBOM rpynnbl, B CBOK OYepedb, NPEBOCXOAWNM
YUCTOMOPOAHBIX CUMMEHTANO0B Ha 3,6 Kr (2,6%), yka3aHHble pa3nuuns He JOCTOBEPHbI.

Tabnuua 1
[Mp1pOoCTbl MOMNOAHSKA B BO3pACTe OT POXAEHMSA [0 6-TM MeCALEB
Foynna [Mpupoct
aBCoNIOTHBIIA, KT | CPEHECYTOHbINA, T | OTHOCUTENbHBII, %
Bblukm
1 162,4+3,21 902,0+17,12 145,0+1,35
3 167,9+3,02 932,6+16,78 146,7+1,23
5 158,8+3,12 882,0+17,23 140,0+1,31
TENOYKN
2 148,0+£3,16 822,1+15,02 144,6+1,38
4 156,9+3,18 871,4+15,97 146,7+1,28
6 146,9+3,21 816,1+16,15 138,8+1,36

AHanornyHas kapTuHa nNpeBOCXOACTBA KPOCCOPEAHOro MOroAHska no abCcomoTHOMY NpUpoCTy
Haj YMCTONOPOLHBIM MONOAHSKOM Habnoaanack TaKke cpeam TEnouyek onbITHbIX rpynn. Hanpumep, mMo-
NOAHSK YeTBEPTOW rpynMbl UMEN NPEUMYLLECTBO Hag yuctonopogHbiMmu ceepctHuuamm B 10,0 kr (6,8%),
4TO SBNSIETCS AOCTOBEPHOM pasHuuen Ha yposHe P=0,95. B T0 e Bpemsi npeBoCXOAW NOMECEN BTOPOA
rpynnbl Ha 8,9 kr (6,0%). PasHnua mexay BTOPOM 1 LLECTON rpynnamu no 3ToMy nokasatesnto bbina He3Ha-
yntensHon (1,1 kr; 0,7%).

Takue pasnnuns B abCOMOTHLIX MpupocTax 00YCrnoBneHbl pasHONW CYTOYHOW MPOLYKTUBHOCTbLIO
MOJOZHSAKA B MOMOYHbIN Nepuog OHToreHesa. CpeaHecyTo4Has NpogyKTMBHOCTL ObluKOB-noMeceit 3 rpyn-
Nbl Obla BbILLE NPUPOCTOB YACTONOPOAHBIX cMMMeHTanoB Ha 50,8 r (5,7%, P=0,95), a npupoctos monoga-
Haka nepson rpynnbl Ha 30,6 1 (3,4%). Momecn 2 cummeHtan X %2 repedopabl NPEBOCXOAWM
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yncTonopogHbix ceepcTHUKoB Ha 20 1 (2,3%). [loctoBepHas pasHuua bbina ycTaHoBREHa NpW CpaBHEHWN
NPOAYKTUBHOCTM NOMECHbIX TENOYEK, NOMNYy4YEHHbIX OT OblkoB Genbruinckoit ronyboi nopoabl, ¢ NPOAYKTMB-
HOCTbK CUMMEHTaNbCKUX Ténoyek — 55,3 1 unu 6,8% (P=0,95). Ténouku YeTBEPTON rpynnbl TaKkke npe-
B30OLLSIM MO J@HHOMY MokasaTesilo MOMECHbIX XMBOTHbIX 2 rpynnbl Ha 49,3 1 (6,0%, P=0,95), y koTopbIx
NPOAYKTUBHOCTb Obina NPakTUYECKM Ha OLHOM YPOBHE C MPOAYKTUBHOCTBIO CUMMEHTAbCKMX CBEPCTHUL.

MocKorbKy XMBOTHbIE B Ha4ane pocta UMEKT PasfinyHyto XMBYIO Maccy, 3HaYMT U pasHble cTap-
TOBblE BO3MOXHOCTW, abCOMOTHbIE W CPEegHECYTOYHbIE MPUPOCTbI HE B MOSTHOM MEPE XapakTepusytoT
HaNPsHXKEHHOCTb POCTa MONOAHSKA. HanpsKEHHOCTb PoCTa BbISBSAETCS NPY BbIYUCIEHUN OTHOCUTENBHOTO
NpUpOCTa, NoKasbIBaLLEro, Ha CKOMIbKO MPOLEHTOB YBENUYMBAETCS XMBAsS Macca XMBOTHOMO MO CpaBHe-
HWIO CO CPEeAHEN XWBOI MaCcCoi 3a faHHbI nepuod. HanbonbLumm OTHOCUTENBHBLIM NPUPOCTOM OTRNYAINCS
Y2 cuMMeHTan X Y2 Benbruicknii NOMECHbIN MonoaHsk — 146,7%, kak Bblyuki, Tak Uy TENOYKW. Bbluku €
9TUM reHOTUNOM NMPEB3OLLSIM CBOMX YNCTONOPOAHBIX CBEPCTHUKOB Ha 6,7%, P=0,999, Ténoykn — Ha 7,9%,
P=0,999. [loctoBepHas pasHuua Takke Obina yCTaHOBMEHA NPW CPABHEHMM HAMPSHKEHHOCTM pocTa no-
MeCHbIX BbI4KOB 1 rpynnbl C OTHOCUTESbHBIM MPUPOCTOM YUCTONOPOAHBIX BbivkoB — 5,0%, (P=0,95). Mpu
CpaBHEHWM OTHOCUTENbHbIX NPUPOCTOB TENOK 3TUX FEHOTUMOB MPUPOCTHI BhILLE Y XMBOTHBIX BTOPOI rpyn-
nbl — Ha 5,8%, P=0,99.

B3selwnBaH1e MONogHsKa B BO3pacTe 8 MecALEB NO3BOSINIO BbISIBUTb MPOAYKTUBHOCTb XWUBOTHbIX
B nocnegyowmn nepuog pocta. CpeHss xuBas Macca MONoAHska B Bo3pacte 8 MecsueB no rpynnam
coctasuna: 1-9 — 2497 kr, 2-9 — 227,3 kr, 3-9 — 257 4 «r, 4-9 — 2454 «kr, 5-9 — 2473 «r, 6-9 — 229,7 «kr.
B aT0T nepnog BbipalymBaHns MONoaHsKa 60MbLKMX M3MEHEHWU B NOPSAKE PACMONOXEHUS rpynn Mo npo-
OYKTUBHOCTM, B 3aBUCUMOCTM OT reHOTUNa, He Habnoganocsk (tabn. 2).

MakcumanbHyt NpOLYyKTUBHOCTL B 3TOT BO3PACTHOM Mepuoj NpOAeMOHCTpUpoBanu kpoccbped-
Hble CUMMeHTan X OGenbrumckue TEMOYKM — 982,7 T, YTO BbIlE, YEM Y YUCTOMOPOLHLIX CBEPCTHUL,
Ha 156,11 (Ha 18,9%, P=0,999) n Ha 146,0 r (Ha 17,4%, P=0,999), yem y nomeceit apyroi rpynnbl. Cpas-
HEeHWe CYTOYHOW NPOAYKTUBHOCTW MOMECHBIX TEMOK 2 rpynmbl C NPOAYKTUBHOCTLIO CUMMEHTaMNbCKUX TENOK
[0CTOBEPHbIX pasnuyuni He BbisiBUNO — 1,2%. Cpeay BblukoB NUAMpYIOLLEE NONOXEHUE Y NOMECeN, nony-
YeHHbIX OT npon3soauTenei benbriitckor ronyboit Nopoabl, — OHKU POCY B CYTKK Ha 966,6 r. 3TOT nokasa-
TeNb BbIlE, YeM Y YACTONOPOAHBIX CBEPCTHUKOB, Ha 76,2 © (Ha 4,4%, P=0,99). MomecHbIn MONOAHSK
1 rpynnbl NpeBocxoaun cummeHTanos Ha 35,2 1 (Ha 3,9%).

Tabnuua 2
[MpupocCTbl MONOAHSKa B BO3pacTe 6-8 mecsues
Fpynna [Mpupoct
abCoNIOTHBIIA, KT | CPEAHECYTOHbINA, T | OTHOCUTENbHBIiA, %
Bbiyku
1 56,5+1,36 925,6+15,12 25,6%1,15
59,0+1,22 966,6+16,78 25,9+1,03
5 54,3+£1,29 890,4+15,23 24,7+0,91
TENOYKN
2 51,0+1,97 836,7+15,02 25,3+1,08
4 60,0+£2,13 982,7+16,07 27,9+1,18
6 50,4+1,96 826,6+14,15 24,6+1,06

[loCcTOBEPHO 3HA4YMMas pasHuLA YCTAHOBNEHA Takke no abCoNTHOMY NPUPOCTY MOMOAHSIKA, YTO
CBMAETENbCTBYET O NPOSIBIEHUN achdekTa reteposnca Npu AaHHbIX BapuaHTax CKPELLMBAHUS UCXOAHbIX
nopogd. XuBoW BeC NOMeCHbIX BbI4KOB 2 rpynnbl cTan Ha 4,7 kr 6onblue, Yem BEC Tena YUCTOMOPOAHbIX
BbiykoB (8,6%; P=0,999) u Ha 2,5 kr BonbLue, 4em repedpopackux nomeceit. B cBow ovepenpb, OHU He3Ha-
4nTeNbHO (Ha 2,2 Kr) NpeBocxoaunu no abcomoTHOMY NPUPOCTY CUMMEHTAbCKUX Obl4KOB. BbICOKO 3Ha-
YnMas pasHULA YCTaHOBIEHA TaKke No abCoNTHOMY NPUPOCTY Cpeaw TEMoK. Tak, kpoccbpeaHble TENou-
kn — podepu Benbruiickux bbikos-npoussoguteneit Ha 9,6 kr (Ha 19,0%, P=0,999) npeB3ownn cuMMeH-
TanbCKWUX CBEPCTHUL,. TEMKN — fovepy repetopAckux BbIKOB — 4OCTOBEPHO YCTynanm noMecsm 2 rpynnbl
9,0 kr (17,6%, P=0,999).
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Mo HanNpsHKEHHOCTK pocTa TENOYKM — nomecy ronybon Benbruickoin nopodsl — Ha 3,3% (P=0,99)
NPEB30LN YUCTONOPOAHbIX CUMMEHTANBCKMX CBEPCTHWL,. [pyrnx AOCTOBEPHbLIX Pasnuuuii Mexay rpyn-
namm He YCTaHOBIIEHO.

Mpv B3BELUMBAHWW TENST B BO3pacTe 12 MeCALEB YCTaHOBNEHbI CriedyoLye nokasaTenm XmBoil
maccol: 1-a rpynna — 364,7 kr, 2-a rpynna — 337 kr,1, 3-a rpynna — 384,6 kr, 4-a rpynna — 366,4 «r,
5-4 rpynna — 360,4 kr, 6-a rpynna — 339,8 kr.

B Bo3pacTe ot 8 mMecsiLeB 4o 1 roga NpoayKTUBHOCTb MONOAHSKA BCEX rpynn yBennymBanach, no
CpaBHEHMIO C NpeablayLum neprnogomM. MakcumanbHble abcontoTHble NpUpOCTbl Habnganuck B rpynnax
KpoccbpegHOro MONOAHsKa, MoMy4YeHHoro oT BbikoB Genbruidckoi ronybon nopogbl. Tak, abCOMOTHbIN
npupocT y BblukoB TpeTber rpynnbl 6bin 127,2 kr, 4to Ha 14,1 kr (Ha 12,5%, P=0,999) GonbLue, Yem y yu-
CTONOPOAHbIX BbIYKOB, @ TENOYKM 3TOT0 rEHOTUMA UMEN NPeuMyLLeCcTBO Had CUMMEHTaNbCKUMU CBEPCT-
HMLamu no aTomy nokasatento Ha 10,9 kr (Ha 9,9%, P=0,99). beiku-nomecy, nonyveHHbIe 0T repedopa-
CKMX NPOU3BOANTENEN, UMENWN HE3HAYNTENBHOE NPEBOCXOLACTBO Haf YMCTONOPOAHbIMM Bblukamm — 1,9 kr,
a TEnoYKM JAHHOrO reHoTuna B 9TOT MEpUOA Aaxe HEMHOro YCTynanu CUMMEHTaNbCKUM CBEPCTHULAM
(Tabn. 3).

Tabnuya 3
[MpnpocTbl MONOAHSAKa B Bo3pacTe 8-12 mecsLeB
Fovina [Mpupoct
Py abCcontoTHbIN, Kr | CpeaHecyTO4HbIN, T | OTHOCUTEMbHbIN, %

OblukM

1 115,0£2,40 942,1£17,12 37,4+1,16

3 127,2+2,42 1042,3+18,78 39,6+1,23

5 113,1+2,39 927,2417,23 37,241,21
TEMNOYKM

2 109,8+2,37 900,2+17,02 38,9+1,68

4 121,0+2,33 992,2+18,17 39,5+1,48

6 110,1+2,46 902,3+£17,25 38,7+1,36

Takast pasHuua B abCOMOTHbIX NpUpocTax 0bycrnoBreHa pasHbIMU CpeaHEeCYTOYHbIMU NpUpoCTa-
MW MONOAHSsIKa pasHbix rpynn. MoMecHble OblYkM TpeTbeit rpynnbl 3a 3TOT nepuogd AOCTUTIM MakcUManb-
HOW CyTOYHOW npogykTuBHOCTU — 1042,3 r, B TO BpeMs Kak MPOAYKTUBHOCTb YACTONOPOAHBIX BObl4KOB-
cummeHTanoB Beina 927,2 r, uto Ha 115,1 1 (Mnn Ha 12,4%) meHbLLe, YemM CUMMeEHTan X Benbruckux
ceepcTHukoB (P=0,999). Beiuku-nomecy 3 rpynnbl Ha 100,2 r NpeBOCXOAMNN CUMMEHTaN X repedopaCcKUX
nomeceint (10,6%, npu goctoBepHocTn P=0,999). MpeumyLiectso GbIYKOB Apyroit KpoccbpeaHon rpynnbl
Ha YMCTONOPOAHBIMU CUMMEHTANBCKUMU Bblukamu cocTasuno 1,6%. Ha 4OCTOBEPHYHO pasHuLy TENOYKM-
nomecu, goyvepu ObikoB Genbruickoit ronybon nopofdbl, NPEBOCXOAUIN CUMMEHTANbCKUX CBEPCTHUL U
kpoccOpeaHbIx Ténouyek 4 rpynnbl. Pasnuune B CPEAHECYTOYHOM MPUPOCTE YMCTOMOPOAHbIX KUBOTHBIX
6oimo 89,9 r (10,0%, P=0,99), B npoayktuBHOCTM Kpoccbpenos repechopackoir nopogbl — 92,0 r
(10,2%, P=0,99).

Mo OTHOCMTENBHOMY MPUPOCTY MOJIOAHSKA AOCTOBEPHbIX Pa3NYMA MEXIY OMbITHBIMU rpynnamMm
He YCTaHOBIIEHO, XOTsi HabnaaeTcs NPeBOCXOACTBO kpoccOpenoB benbruiickoi ronyboit nopoabl kak
cpeam ObIYKOB, Tak U Cpeam TEMOYEK.

B 15-mecayHOM BO3pacTe CpeaHss XuBas Macca MonoaHsika (bbI4KOB 1 TENOYEK) No rpynnam co-
crasuna: 1-9 — 466,3 kr, 2-9 — 426,9 kr, 3-9 — 492,6 kr, 4-9 — 457,6 kr, 5-9 — 448,7 kr v 6-9 — 418,3 «r.

B nepvog ot 12 go 15 mecsueB NpoAYKTMBHOCTb KUBOTHBIX BCEX rpynn Bo3pocna (Tabn. 4).
3a Tpn mecsua pocta abComntoTHBIN NPUPOCT XMBOW MacChl KPOCCOpPeaHbIX ObIMKOB OT 6ENbruncKkon rony-
6o nopoabl yBenunumncs Ha 108,0 kr, uto Ha 19,7 kr 6onblue, YeM YUCTOMOPOAHBIX ObIYKOB, 1 Ha 6,4 Kr
(6,3%) BonbLue, yem Apyrux nomecein. B nepsom cryyae cpaBHEHWS pasHULA Okasanacb BbICOKO 4OCTO-
BepHoit — P=0,999. Takas xe TeHOEHLWS NPEeBOCXOACTBA CUMMeEHTan X Benbruidckux nomecen no abeo-
NITHOMY npupocTy Habnaanack y TENOK. OHW UMENM NPEUMYLLECTBO HaL YMCTOMOPOAHBIMU CBEPCTHM-
yamn Ha 12,7 kr (Ha 16,2%, P=0,999). KpoccbpeaHble TENoYku — fouepu repedpopackux BblkoB — Npes3o-
LUSIM YUCTOMOPOAHBIX CBEPCTHUL, NO abcontoTHOMY npupocTy Ha 11,3 kr (Ha 14,4 kr, P=0,99).

49



Tabnuua 4
[MpupocTbl MonoaHska B BospacTte ot 12 fo 15 mecsues

[pynna Mpupoct
aBCoNIOTHBIIA, KT | CPEHECYTOHbINA, T | oTHOCUTENbHbIA, %

OblYku

1 101,6£2,21 1116,5+£17,10 24,5+1,08

3 108,0+£2,43 1187,3+18,81 24,6+1,21

5 88,3+2,32 970,4+17,43 21,9+1,14
TENOYKN

2 89,8+2,37 986,4+17,41 23,5+1,38

4 91,242 24 1002,6£17,13 22,1113

6 78,5+2,26 862,8+18,15 20,7+1,41

HawuBbicluas cyTouHas NpOAYKTUBHOCTb CPeam OMbITHOTO MOSIOAHSKA B aHanuaupyembli nepruos,
Obina B rpynne 6biukoB-nomeceit 3 rpynnbl — 1187,3 r, 4TO Bbille, YeM B rpynne YMCTONOPOAHbIX ObluKOB
Ha 216,9 r (P=0,999) 1 Ha 70,8 r (Ha 6,3%), YeM CpegHeCYTOUHbIN NPUPOCT KPpoccOpPeaoB NepBoi rpynmbl
(P=0,99). B 10 xe Bpems nomecu 1 rpynmbl NPEB30LLAN YACTONOPOAHBIX BblukoB Ha 146,1 1 (Ha 15,1%,
P=0,999). Ténoukn, noMecn NepBOro NOKONMEHNS CUMMEHTamNbLCKON M Benbrumckoi ronybon nopoAbl, Ha
16,2% (P=0,999) npeBocxoamnn YMCTOMOPOAHBLIX TEMOYEK MO CYTOYHOW MPOAYKTMBHOCTW. PasHuua no
CpeaHeCyTOYHOMY MPUPOCTY MEXZY NOMeCHbIMU Ténodkamu obeunx rpynn Obina He3HaUYUTENBHON U HeLo-
cToBepHon. OHako LOCTOBepHas pasHuLa no CyTOYHOM MPOAYKTMBHOCTW YCTaHABMBAETCS NpW CpaBHe-
HWW KUBOTHBIX BTOPOW U LWECTO rpynn. NomMecu %2 CUMMEHTanbCKoM 1 /2 6enbruiickor ronybom nopog Ha
123,6 r (Ha 14,3%, P=0,999) npeBocxoannu 4ncTonopodHbix TENoYeK. bBblukn 0benx NoMecHbIX rpynn
MMENN NPaKTUYECKN OOMHAKOBbLIE OTHOCUTENbHbIE NPUPOCTbI — 24,5 1 26,5%, UT0 Ha 2,6 1 2,7% 6onbLue,
4yeM NPUPOCTbI CUMMEHTANbCKUX BbIYKOB. Y TEMOK NyYLWKii OTHOCUTENbHBIA MPUPOCT BbiN B rpynne nome-
cen, NonyyeHHbIX OT BblkoB repedopackon nopodbl — Ha 2,8 % Borblue, Yem B rpynne YACTONOPOOHbIX
KUBOTHBbIX, U Ha 1,4% Bonblue, Yem B Apyroit rpynne nosykpoBOK (pasHuLa He aoctoBepHa). B nonyTopo-
rofoBasioM BospacTe cpefHue BeCOBble JaHHble Mo rpynnam coctasunu: 1-a — 557,5 kr, 2-9 — 514,5 «r,
3-9-590,9 kr, 4-9 — 546,7 kr, 5-9 — 538,4 kr, 6-9 —498,2 kr.

B 3aknoumTenbHbIN Nepuos BbipallmMBaHns Habrohanoch HEKOTOPOE CHIKEHWE NPOLYKTUBHO-
CTM OMbITHOrO MoroAHsiKa (Tabn. 5).

Tabnuua 5
[MpupocTbl MONOAHSAKa B Bo3pacTe 0T 15 go 18 mecsiues
Fovina Mpupoct
Py abconioTHbIi, K | CpeAHeCyTOuHbIN, T | OTHOCUTENbHbIN, %

Bbiyku

1 91,242,12 1002,3+16,40 17,2+0,97

3 98,3+£2,10 1080,6+17,85 18,1£0,92

5 89,742,23 986,2+17,51 18,7+1,18
TENOYKN

2 87,6+2,14 962,4+17,22 18,6+1,03

4 89,042,07 977,717,111 17,1£0,93

6 79,942,17 877,9+17,07 17,4%1,01

3a nocnegHve Tpy MecsLa Nepuoaa BblpalyBaHNs NONYKPOBHbIE OblYKM — NOTOMKW BbIKOB Genb-
ruickom ronybon nopoasl — npubasunu B Bece 98,3 kr, B TO BPEMS Kak MOMECHbIA MONOAHSK 1 rpynnbl —
91,2 kr, a unctonopopHble bbluku — 89,7 Kr, UTO MeHbLUE, Yem B 3 rpynne Ha 6,9 kr (7,6%, P=0,95) n 8,6 kr
(9,6%, P=0,99), cootBeTcTBEHHO. KpoccbpeaHble TEMKM 4 rpynnbl NPeB30LWM N0 abCoNTHOMY NPUPOCTY
cuMMeHTanbekux Ténok Ha 9,1 kr (Ha 11,4%, P=0,99), B T0 Bpems Kak pasHuLa Mexay XWBOTHbIMM MO-
MecHbIX rpynn 6bina 1,4 kr (1,6%). XKMBOTHbIE BTOPOM rpynMbl N0 NPUPOCTY XMUBOW Macckl Ha 7,7 Kr (9,6%)
NPEeBOCXOANNM TENOK LIECTON rpynnbl Npu goctoBepHoctn P=0,95. MpeumywlectBo kpoccbpeaHoro mo-
nofaHsika TpeTbelt rpynnbl no abcontoTHoMy NpupocTy 6bino 06ycnoBneHo 6onee BbICOKMM NPUPOCTOM 3a
cytku — 1080,6 r, yto Bonbue Ha 93,8 1 (9,5%, P=0,999), yem B rpynne YnCTONOPOAHBIX CUMMEHTANBCKUX
ObiukoB, u Ha 78,3 1 (7,8%, P=0,99) Gonblue, yem B Apyroi rpynne noMecHbix Bbl4koB. B TO xe Bpems
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MONYKPOBKA MepBOM rpynnbl MPEeB30LUAM N0 NPOAYKTUBHOCTW YUCTONOPOAHbLIX CUMMeHTanoB Ha 1,6%.
[MpenmyLLecTBO NOMYKPOBHbIX TEMOK 4 rpynmbl HAZ YMCTONOPOLHBIMA CUMMEHTaNbCKUMI CBEPCTHULLAMM
no cpegHecyToyHomy npupocty 6eino 99,8 r (11,4%, P=0,99), a Hag nomecamu BTopoi rpynnbl — 15,3 1
(1,6%). CummeHTan-repedopackie NONYyKPOBHbIE KMBOTHbIE Bbinin Bonee NpoaYKTUBHBIMM MO CPABHEHNHO
C YMCTONOPOAHBLIMM CBEPCTHULAMU — Ha 84,5 1 (Ha 9,6%, P=0,99). Mo oTHOCUTENBHBIM NPUPOCTaM Mexzay
rpynnamm onbITHOTO MONOAHSIKA AOCTOBEPHBIX PA3IMYNIA HE BbISBIIEHO.

3aknoyeHue. Vcnonb3oBaHne MeToda MeXNOPOAHOro CKPeLLMBaHUS C UCMONb30BAHUEM FeHeTH-
yeckoro noTeHumana 6blkoB-nponssoauTeneit repedhopackon n benbruickoi ronyboi nopog no3sonset
NOBbICUTb MPOAYKTUBHOCTb MOJIOAHSIKA MSICHOTO CKOTa MO CPaBHEHWMIO C YMCTOMOPOAHLIM Pa3sBefeHUEM
CUMMEHTabCKOW Nopogbl. 3a BpeMs BbipaLLyBaHWs OT poxaeHus Ao 18-MecsyHoro Bo3pacta npeBocxoa-
CTBO MO NPOAYKTUBHOCTM KPOCCOPEAHOTO MOMOAHSAKA C FeHOTUMOM Y2 CUMMEHTanbCKas X 72 repedopckas
nopozbl N0 CPABHEHWIO C YMCTOMOPOAHBLIM MOSOAHAKOM cocTaBuno 4,5%, a NpeBoCXOACTBO Y2 CUMMEH-
Tanbckas x 2 6enbruickas ronybas nopogsl — 11,2%.
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Lens uccnedosaHuli — cosepuieHcmgosaHue npodyKmUBHbIX Kayecme U 2eHeano2u4deckoli cmpykmypb!
cmada camapcko20 muna YepHo-necmpoll nopodb! KPYNHO20 po2amozo ckoma. Mamepuanom uccredogaHull cry-
JKUIU KOPOBbI CamMapCcKko20 muna YepHO-necmpoli nopoldb! PasHbIX 2eHeanoauyeckux nuHul. M3 enybokocmenbHbIX
Kkopos, 3a 1-2 mecsua 00 mpembe20 omera, Obinu CGhoPMUPO8aHbI MPU ONbIMHbIE 2pynnbi N0 75 20108 8 Kaxdou:
| = nunus Buc Bak Atiduana 0933122, Il — nuHus Pepnekwer Cosepure 198998, Il — nuxus Mowmeuk Hugpmelin
95679. B cenekyuoHHoU pabome WUpPOKO UCNOMb3Yom nonuMopHsie 6enku Kpogu, Komopble Sensmes 2eHemu-
YecKUMU MapKepamu, C8S3aHHbIMU C MOIOYHOU NPOAYKMUBHOCMbLIO XUSOMHbIX. [lonumoppuam eeHa Kanna-
KaseuHa onpedensnu memodom nonumepasHol uenHol peakyuu. o pesynbmamam OUEHKU XUBOMHbIX Kaxdou
NUHUU Oenunu Ha mpu nod2pynnki 8 COOMBEMCMEUU C NOTUMOPU3MOM 2eHa kanna-kadeuHa — aeHomunb! AA, AB,
BB. YcmaHosneHa KoceeHHas 83aUMOC8SI3b NOUMOPGhU3Ma 2eHa Kanna-KkaseuHa ¢ 80cnpou3so0umeribHbIMU Kaye-
cmeamu kopos. Camasi 8bICOKasi MOTO4YHas NPOOYKMUBHOCMb 8bISBIIEHa Y KOPO8 ¢ 2eHomunom AA, He3agucumo om
nuHeliHoU npuHadnexHocmu. PasHuya no cpasHeHur ¢ e2eHomunamu AB u BB cocmaensem, coomgemcmeerHo,
7,0-10,6%. Bbicokuli ypogeHb MOO4YHOU NpodyKMUBHOCMU He2amueHO Ompaxaemcs Ha 80CNpoU3800UMESTbHbIX
kayecmegax kopos. OmmeyeHo, Ymo y 8bICOKOYAOLIHbIX KOPO8 Yacmo scmpeyaemcs AUCNPONOPYUS NO Xugol Macce
mMamepu u ninoda. 3mo npusodum K ysemnuyeHuto mpyOHbix omenos Ha 13,9-26,0%. B pe3ynbmame nocnepodosbix
OCMOXHEHUU ysenuyueaemcs npodomkumenbHocmb cepsuc-nepuoda Ha 7,9-18,1%, cHuxaemcsa onnodomeopsie-
Mocmb 0m nepsoeo ocemeHeHus Ha 4,9-25,8% u ysenudugaemcs uHdekc ocemeHeHus Ha 6,3-39,2%. [ns Husenu-
posaHusi npobnembl Heobxodumo npu nodbope bbikos-npoudgodumeneli yyumbieamp UX Xapakmepucmuky no
KpynHonnoouo.

KnioueBble cnoBa: nopoAda, Tun, nNHKA, reHoTun, Kanna-kasenH, BOCNpon3BoaCcTBO.
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ka4yecTBa KOPOB CaMapCKoro Tuna YepHO-NECTPOI NOPOAb! PasHbIX MUHUIA B 3aBUCUMOCTM OT NONMMOPgM3Ma reHa
kanna-kaseuHa // 13Bectus Camapckon rocyaapCTBEHHOM CENbCKOX03ANCTBEHHON akagemumm. 2023. Ne2. C. 53-59.
doi: 10.55170/19973225_2023_8_2_53.
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The purpose of the research is to improve the productive qualities and genealogical structure of the Samara-type
herd of the black-and-white breed of cattle. The research material was Samara-type cows of a black-and-white breed
of different genealogical lines. From deep-bed cows, 1-2 months before the third calving, three experimental groups
of 75 heads each were formed: | - line Vis Back Idiala 0933122, Il - line Reflection Sovering 198998, Ill - line Montvik
Chieftain 95679. Polymorphic blood proteins, which are genetic markers associated with the dairy production of an-
imals, are widely used in breeding work. Polymorphism of the kappa-casein gene was determined by polymerase
chain reaction. According to the evaluation results, the animals of each line were divided into three subgroups in ac-
cordance with the polymorphism of the kappa-casein gene — genotypes AA, AB, BB. An indirect relationship between
of the polymorphism of the kappa-casein gene and the reproductive qualities of cows has been established. The
highest milk productivity was found in cows with the AA genotype, regardless of their lineage. The difference com-
pared to the genotypes of AB and BB is respectively 7.0-10.6%. A high level of dairy productivity negatively affects
the reproductive qualities of cows. It is noted that high-yielding cows often have a disproportion in the live weight of
the mother and fetus. This leads to an increase in difficult calving by 13.9-26.0%. As a result of postpartum complica-
tions, the duration of the service period increases by 7.9-18.1%, the fertilization rate from the first insemination de-
creases by 4.9-25.8% and the insemination index increases by 6.3-39.2%. In order to level the problem, it is neces-
sary to take into account their characteristics of stud bulls when selecting them.

Keywords: breed, type, line, genotype, kappa-casein, reproduction.

For citation: Ershov R. O., Karamaev S. V., Karamaeva A. S. & Bagautdinov A. M. (2023). Reproductive qualities of
Samara-type cows of black-and-white breed of different lines depending on polymorphism of the kappa-casein gene.
Izvestiia Samarskoi gosudarstvennoi selskokhoziaistvennoi akademii (Bulletin Samara State Agricultural Academy),
2, 53-59 (in Russ.). doi: 10.55170/19973225_2023_8_2_53.

OKOHOMMYECKas CUTyaLus, KOTopas CroXuracb B Hawen ctpaHe nocrne 1991 roga, HaHecna
CUMnbHbIN YLepb, B NepByio o4epespb, CENbCKOX03ANCTBEHHOMY NpousBoacTy. OTkas OT NNaHOBOW 3KOHO-
MUKW W Nepexos K PbIHOYHBIM OTHOLLEHUSIM NPUBENW K BAHKPOTCTBY W 3aKPbITUI OFPOMHOMO YMCNa XMBOT-
HOBOAYECKMX KOMNMeKcoB 1 ¢epM. [loronosbe KOPOB MOMOYHOTO W KOMOMHMPOBAHHOMO HarnpasfieHus
NPO4YKTUBHOCTU B 3aBUCMMOCTM OT pernoHa cokpatunock B 8-11 pas. B pesynbtate nponssoacTso Mono-
Ka Ha [Oyly HacerneHus CHU3UIOCh, MO CPaBHEHWMIO C MEeAMUMHCKUMU HopMamu (365 kr B rog), 4o
180-220 kr B rog. 310 OTPA3UNoCh 1 Ha NPOM3BOACTBE MsACa-TOBSAAMHLI, Tak Kak 97,5% aToro npoaykTa Mbl
nony4yaem 3a CYEeT CKOTa MOMOYHbIX 1 KOMBUHMPOBaHHLIX nopod. B Poccuun msca Bcerga npovssoauniy Ha
5-8% MeHbLUe MeaununHCKUX kKopMm (82 kr B rog), cevac gecuumt npoussoactaa coctasnset 18%, a ross-
avHbl — 50% [1-5].

[ns peweHus aaHHon npobnemsl B Poccum Obin paspaboTaH HaLMOHambHbIA NPoekT «Passutie
AlNK». Peanusaums gaHHOro npoekra npegycMaTpuBaeT 3HauuTeNbHOe YBENuYeHWe yOO0eB Ha OCHOBE
WHTEHCU(MKALWWN TEXHONOMM NMPOU3BOLACTBA MOJIOKA. TaK Kak TPaguLMOHHbIE METOAbI CEneKkLun He nos-
BONAOT ObICTPO NOMNYy4MTb HEOBXOAUMbIE pPe3ynbTaTbl, MPUHATO PeLleHne MPUMEHSTb MEXNOPOAHOe
CKpeLLMBaHWE C UCMOMNb30BaAHUEM JTy4LLIEr0 MAPOBOrO reHOOHAA MOMOYHBIX NOPOA CKOTa. JTO NPUBENO K
TOMY, YTO MacluTabHOe NpUNUTUE KPOBW MMMOPTHOIO CKOTa 3HAYMTENBHO W3MEHWNO CTPYKTYpY CTaga
Hawwx oTevecTBeHHbIX nopod. OcHoBHas npobriema AaHHOrO MepornpusTUS 3aKriyaeTcs B TOM, YTO
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BCSKMM XWBOW OpraHuaMm, OpMUPYSCh B OMpefeneHHbIX NPUPOAHO-KIMMATUYECKNX U KOPMOBBIX YCIIOBUSX
per1oHa pasBefeHus, COBEPLLUEHHO MO-pa3HOMY pearupyeT Ha UX U3MEHeHWe. YCTaHOBMEHO, 4To B pe-
3ynbTaTe CKpeLBaHUs y NOMECHbBIX XMBOTHbIX CHUXAETCS BOCMPOWU3BOAUTENbHASA (DYHKUMS OpraHu3ma,
YXYALLAETC XMMUYECKUI COCTaB U TEXHOMOMNYECKME CBONCTBA MOJIOKA, CHKAETCH UMMYHHBIA CTaTyC W
€CTECTBEHHAs PE3NCTEHTHOCTb K Pa3rnyHbIM 3aboneBaHnsM, 3HaUMTENBHO COKPALLAETCs Nepruog npoayk-
TMBHOIO MCMOMNb30BaHMs KOpOB. [pakTuka nokasbisaet, 4to A0 30% KopoB nocre oTena UMeKT npobremy
C 3agepxaHnem nocneaa, 6onee 80% HOBOTENbHBIX XUBOTHLIX GONEOT pasnuyHbIMK (OpMaMmM SHAOMET-
puta, ot 16 £o 30% KopoB BbIObIBAIOT M3 CTada No NpuyuHe 3aboneBaHUst OpraHoOB BOCMPOW3BOACTBA
[6-11]. Mpu3HaK BOCMPON3BOANTENBHON CMOCOBHOCTM XMUBOTHBIX SBSIETCA OAHUM M3 OCHOBHbIX B Cenek-
LN KPYMHOTO poraToro ckota. MNpu 3TOM Kaxgas nonynsaumus XXMBOTHbIX UMEET CBOKO FTEHETUYECKYHO CTPYK-
TYpY (PEHOTUMOB, FEHOTUMOB M YACTOT MOMMMOPMHBIX CUCTEM, Ha KOTOPYHO OKa3blBaKOT BMIWSIHWE HanpaBs-
nexne otbopa, NMHEHas NPUHAANEXHOCTb, KA4eCTBO NPOW3BOAMTENEN, pPas3nuuMs B NIOAOBUTOCTU M
K3HECNOCOBHOCTM OTAENbHBIX FEHOTUMOB. [103TOMY reHeTUYECKNe MapKepbl, SBMSSICb COCTABHOM YacTbio
reHochoHaa nonynaummM, AT LEeHHY MHopMaLmnio 06 U3MEHEHUSX, NPOUCXOASALLMX B NpoLecce cenek-
Unn. B cBA3M C 3TUM M3yYeHWe, HACKOMbKO reHeanornyeckne rpynmbl XMBOTHBIX (MOPOAbI, TUMbI, NUHWN)
OTIIMYAKTCA MO FEeHETUYECKUM MOKa3aTensM W NPOAYKTUBHBIM KayecTBaM, SBMSETCH CBOEBPEMEHHBIM U
akTyanbHbiM [12-18].

Lenb uccnedoeaHull — COBEPLUEHCTBOBAHNE MPOAYKTUBHBIX KAa4YECTB M reHeanormyeckon CTpyk-
TYpbl CTaZa CaMapcKoro Tna YepHo-NecTpoil NOPoab! KPYMHOroO poraTtoro CKoTa.

3adayu uccnedoeaHull — W3y4nTb BOCMPOW3BOAUTENBHBLIE KAYeCTBA KOPOB CamMapcKoro Tuna
YepHO-NEeCTPOit NMOPOAbI Pa3HbIX FEHEANOMMYECKNX fIMHUIA B 3aBUCKMOCTM OT NONMMopdu3ma reHa kanna-
KaseuHa.

Mamepuan u memodsI uccnedosaHull. iccnenoBaHus NPOBOAUIMN Ha KUBOTHOBOAYECKOM KOM-
nnekce no npomssoacTey monoka CXI1 (konxo3) umeHn Kynboiwesa Camapckoit obnactu. Matepun uc-
CrnefoBaHWA — KOPOBbI CaMapCkoro TWna YepHO-NecTpoi MopoAabl PasHbIX reHeariornyeckux nuHuA. 3
rny6oKoCcTenbHbIX KOPOB, 3a 1-2 MecsLa 40 TpeTbero otena, Oblnn chopMUPOBaHbI TPW OMbITHBIE TPYNMbI
no 75 ronos B kaxaon: | — nuHna Buc bak Anguana 0933122, Il — nuHusa Pednekwen CosepuHr 198998,
Il - nuHms MoHTBMK YndpTeinH 95679.

Monumopduam reHa kanna-kasemHa (CSN3) onpegensiny MeTogoM NONMMEPA3HON LIEMHON peak-
um (MUP) B ycnosuax nabopatopuu JHK-texHonorun BHAW nnemenHoro gena. Mo pesynbTtatam oueHKu
KMBOTHBIX KaXXAOW NMHMM LENUNM Ha TPW MOArPYNnbl B COOTBETCTBMM C MONMMOPKM3MOM reHa Kanna-
kasenHa — reHotunbl AA, AB, BB. Mokasatenu, xapakTepusyowme BOCNPOU3BOAUTESNbHbIE KaYecTBa Ko-
POB, OLieHWBanNM Nno pe3ynbTaTaM 300TEXHUYECKOTO U NIEMEHHOTO yYeTa no OBLWENPUHATLIM METOAMKAM.

Pe3ynsmamsbi uccnedogaHutl. 0 JaHHbIM YYeHbIX, HAPYLUEHUS BOCMNPOU3BOANTENBHON (hyHK-
Lnn XMBOTHbIX Sk Ha 10% 0BycrnoBneHbl reHeTuyeckummn aktopam, a Ha 90% — BAUSIHUEM YCIIOBUN
OKpyXaroLen cpefpbl. Takum 06pa3oM, NPUHAANEXHOCTb K FeHOTUMY MO Kanna-kaseuHy He MoxeT BbITb
(haKTOPOM, HanpAMYK0 BAMSIOWMM Ha BOCMPOW3BOAMUTENbHbIE KayecTBa KOpoB. HO Tak kak mokasaTenu
BOCMPOU3BOANTESIBHON CNOCOBHOCTY 3aBUCAT OT YPOBHS MOJSIOMHOW NPOAYKTUBHOCTM KOPOB, @ BENWYMHA
YOS M Ka4YecTBO MOMOKA HAXOL4ATCA MOL KOHTPOMEM reHa Kanna-kaseuHa, TO B [JaHHOM Clly4Yae MOXET
NPOCNEeXMBaTLCH KOCBEHHAs B3aMMOCBSA3b MONMMMOPgM3Ma reHa Kanna-kasenHa ¢ nokasaTensmu Bocrpo-
M3BOACTBA XMBOTHbIX (Tabn. 1-3) [8, 9, 14, 16, 18].

PesynbTaTbl reHOTUNMPOBaHWSA KOPOB MO reHy kanna-kaseunHa nokasanu, 4to B nuHuv B.b. Aiguna-
na reHotun AA umenu 45,4% xnBoTHbIX, reHotun AB — 50,6%, BB — 4,0%, B nuHum P. CoBepuHr, cooT-
BeTCTBeHHO 33,3; 57,3; 9,4%, B nuHum M. Yudprenn — 37,3; 56,0; 6,7%. YcTaHOBNEHO, YTO CaMble KpymHble
kopoBbl 6bin B NHMKM B.B. Aingnana. Mpu 3TOM XUBOTHbIE BHYTPM fIMHUK CYLLECTBEHHO pPasnnyanich no
KMBOW Macce B 3aBUCMMOCTW OT reHOTMNA Mo Kanna-kadeuHy. Bo BCex Tpex NMHUSX camble KpymnHble Kopo-
Bbl OTHOCUNMCb K reHoTuny AA. PasHuua no cpaBHeHWto ¢ reHotunamu AB n BB cocTasuna B nuHuu
B.b. Aitnana cootBeTcTBeHHO 15 Kr (2,4%) 1 21 kr (3,3%; P<0,05), B nuHumn P. CosepuHr — 11 kr (1,8%) u
16 kr (2,6%), B nuHM M. Yudpten — 11 kr (1,7%) n 22 kr (3,6%; P<0,05). Y Tensr, poausLIMXCs OT KOpOB
COOTBETCTBYIOLUMX FEHOTUMOB, TEHAEHLMSA N0 pacnpeerieHu o X1Bon Macchbl coxpaHunach. B pesynbtate
TOrO, YTO Y KOPOB, UMEIOLLMX B FEHOTUNE MO Kanna-kaseuHy annenb A, TensTa poXganucb CPaBHUTENBHO
KpynHee CBOWX CBEPCTHUKOB, MX OTHOCUTENbHAs Macca (K K1BOi Macce maTepu) bbina Takke 6onbLue.
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BocnpoussoguTensHble cnocobHocTn kopos Ny B.b. Angnana
B 3aBMCHUMOCTY OT nonmMmopdmama reHa kanna-kasenHa

Tabnuua 1

lNokasatenb FeHoT/n

AA AB BB
[NoronoBbe KOPOB 34 38 3
JKnBas macca KopoB, Kr 649+8,2 634+7,5 62816,7
»Kneas macca npunnoga, kr 45,9+0,4 43,6%0,3 41,5£0,5
Macc? nnoga OTHOCI/ITe;'IbHO 710,02 6.9+0,03 6,6+0,02
XMBOW Macchl matepy, %
Otenbl ¢ ocnoxHeHuamu, % 59,3 40,6 33,3
WHanddepeHc-nepunod, AHeN 108,514,6 93,8+5,1 86,4147
Cepsuc-nepuog, fHew 156,246,3 144,7+£7,0 138,6+5,8
OcemeHeHo KopoB, rofl. 27 32 3
O6Lasa onnogoTBopsemMocTb, % 79,4 84,2 100,0
B T.4. OT 1-ro ocemeHeHws, % 48,2 53,1 66,7
0T 2-ro ocemeHeHuns, % 33,3 34,4 33,3
oT 3-ro ocemeHeHust, % 18,5 12,5 -
MHpekc oceMeHeHuns 1,82+0,05 1,6310,04 1,33£0,04
MpofomKNTeNbHOCTL DEPEMEHHOCTH, AHE 281,8+3,2 284,246 283,539
MexxoTenbHbIN nepuog, AHen 438,0+5,6 428,946,3 4221454
Y[oi 3a nakraumio, kr 9287+142,3 8395+108,7 851411234

/13BeCTHO, YTO €Cnu OTHOCUTENBHAsA Macca nnoga bonee 6,5%, TO YACNO TPYAHLIX OTENOB 3HAYN-
TENbHO YBENMYMBAETCS, NPK OTHOCUTENBHON Macce nnogda bonee 7,0% npakTuyeckn Bce OTENbl NPOXoasT
C OCNOXHeHUsaMU. [oaTomy npu oTHOCUTENbHOW Macce nnoaa 7,1% KONMYeCTBO OTENOB C OCNOXHEHUSMU
cocTaBuno 59,3% OT uncna OTENUBLLMXCA KOPOB, NPY OTHOCUTENbHOM Macce nnoga 6,8-6,9% konuyectso

TPYaHbIX 0TenoB Obino B npeaenax 36,4-41,7%.

Camas BbICcOKast Macca nnoga OTHOCUTENbHO XMBOW Macchl MaTepu (7,1%) Bbina y KopoB NMHWM
B.b. Aiignan c reHotunom AA, a camast Hu3kas Macca nnoga OTHOCUTENBHO XWBOW Macchbl MaTepy bbina y
kopoB nuHUKM P. CoBepuHr (6,4%) ¢ reHotunom BB 1 nuHnm M. YndptenH (6,5%) ¢ reHotunamm AB n BB.

Tabnuua 2
Bocnpowu3ssoanTensHble cnocobHOCTM KOpoB NiHNK P. CoBepuHr
B 3aBUCUMOCTHU OT I'IOJ'II/IMOpd)VI3Ma feHa Kanna-Ka3enHa
lNokasaTtenb FenoTvn

AA AB BB
[oronosbe KOpPOB 25 43 7
YKnBasi Macca KopoB, Kr 637171 62616,5 62115,6
»Knusast Mmacca npunnoga, kr 43,5+0,6 41,3104 39,8+0,5
Macca nriopa otHochTerneHo 6,8£0,03 6,6£0,04 6,40,03
XMBOW Macchl matepy, %
Otensbl ¢ ocnoxHeHuamu, % 36,4 22,5 -
VHanddepeHc-nepurod, oHen 89,746 76,9441 72,3+4,8
Cepauc-nepuog, fHen 139,8+6,2 124,7+5,3 118,445,6
OcemeHeHO KOpoB, rof. 22 40 7
O6Lwas onnogoTBOpsieMocTb, % 88,0 93,0 100,0
B T.4. OT 1-ro ocemeHeHws, % 54,5 62,5 71,4
0T 2-10 ocemeHeHust, % 27,3 22,5 28,6
oT 3-r0 ocemeHeHust, % 18,2 15,0 -
WHpekc oceMeHeHust 1,68+0,03 1,58+0,04 1,2920,03
MpofoMKNTENBHOCTE BEPEMEHHOCTY, HEW 283,4+4,3 282,537 284,334
MexoTenbHbIN nepuog, AHen 423,2459 407,246,2 402,7+4,8
Yo 3a nakraumio, kr 8739+134,5 7947+118,3 8165+113,9
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BocnpoussoguTenbHble cnocobHOCTH kKOopoB MM M. YndhTeitH
B 3aBMCMMOCTY OT NofIMMOpd3Ma reHa kanna-kasemnHa

Tabnuua 3

lNokasatenb exomvn

AA AB BB
[NoronoBbe KOPOB 28 42 5
YKuBas Macca KopoB, Kr 640+7,6 629+5,8 618+6,3
»Kneas macca npunnoga, kr 43,9+0,8 40,8+0,5 40,2+0,5
Macc? nnoga OTHOCI/ITe;'IbHO 6,940,03 6,540,03 6.5+0,02
XMBOW Macchl matepy, %
Otenbl ¢ ocnoxHeHuamu, % 41,7 21,1 -
WHanddepeHc-nepunod, AHeN 86,2+5,3 73,5+3,9 68,7+4,2
Cepsuc-nepuog, fHew 134,545,9 122,345,0 115,9+4,6
OcemeHeHo KopoB, rofl. 24 38 5
O6Lasa onnogoTBopsemMocTb, % 85,7 90,5 100,0
B T.4. OT 1-ro ocemeHeHus, % 54,2 60,5 80,0
0T 2-10 ocemeHeHust, % 25,0 23,7 20,0
0T 3-ro ocemeHeHuns, % 20,8 15,8 -
MHpekc oceMeHeHuns 1,6710,04 1,50£0,04 1,20£0,05
MpofomKNTeNbHOCTL DEPEMEHHOCTY, AHEN 282,6+3,8 283,4+3,2 282,341
MexxoTenbHbIN nepuog, AHen 417,116,4 405,746,9 398,2+5,7
Y[oi 3a nakraumio, kr 8821+£129,8 8116+£104,9 7983+98,7

Otenbl ¢ OCNOXHEHUSMU B BOMBLIMHCTBE CNyvyaeB MPUBOAAT K MOCMEPOAOBbIM OCIOXHEHUSAM.
Bpemst Ha ycTpaHeHue faHHbIX NOCNeACTBUN SBNSETCA NPUYMHON YASIMHEHNS UHAMGdEepeH -nepruoaa
cepBuc-nepuoaa. HesaBncuMo OT NOPOAHON NPUHALNEKHOCTH, CaMble ANMHHbIE CEPBUC-NEPUOAbI Obin y
KOpOB C reHoTunoM AA, a camble KOpoTkue — ¢ reHoTunom BB. PasHuua no cpasHeHWto ¢ reHoTunamm AB
BB cocraBuna y kopoB nuHum B.b. Angmana, cootBetctBeHHo, 11,5 gH. (7,9%) wn 17,6 oH.
(12,7%; P<0,05), nuHum P. CosepuHr — 15,1 aH. (12,1%) n 21,4 gH. (18,1%; P<0,05), nuHum M. YudptenH —
12,2 oH. (10,0%) n 18,6 oH. (16,0%; P<0,05).

B pesynbTate nocnepofoBbiX OCMOXHEHUA 3HAYUTENBHO CHKAETCS ONSIOL0TBOPSEMOCTb KOPOB.
310, B CBOK 04epedb, NPUBOAUT K YBENMYEHUIO YUCTAa OCEMEHEHUI HA OOHO OMMIOLOTBOPEHNe. B cBsA3mn ¢
9TUM MHOEKC OCEMEHeHus kopoB nuHum B.B. Anguana c¢ reHotunom AA 6bin Bbille MO CPaBHEHWIO CO
ceepcTHULyamu reHotunos AB n BB, cootsetcteHHo, Ha 0,19 (11,7%; P<0,01) n 0,49 (36,8%; P<0,001),
nuHu P. Cosepunr — Ha 0,10 (6,3%; P<0,05) n 0,39 (30,2%; P<0,001), nuHum M. Yucptein —
Ha 0,17 (11,3%; P<0,01) n 0,17 (39,2%; P<0,001).

3aknoyeHue. V13ydeHne XMBOM MacChl MaTepU U HOBOPOXOEHHbIX TEMAT MO3BOMNIIO BbISBUTL
LMCNPONOPLMI0 B UX PA3BUTUM, YTO NPUBOAWT K YBENNYEHUIO OTHOCUTENBHON MAcChl NN0Aa U YBEUYEHWIO
yncna OTenNoB C 0CNoXHeHUAMU. Camble KpynHble TendTa poxaanuch y Kopos ¢ reHoTunom AA. B pesynb-
TaTe NOCNEPOAOBbLIX OCMOXHEHUA YBENUUMBAETCS MPOAOIIKUTENBHOCTL CEPBUC-NEPUOAA, CHXKAETCS
ONnogoTBOPSEMOCTb OT MEPBOrO OCEMEHEHWS W, KaK CRELCTBUE, YBENNYMBAETCS MHLEKC OCEMEHEHUS.
[ins HuBenupoBaHus npobnembl Heobxoanmo npu nogdope ObIKOB-NPON3BOAUTENEN YYNTLIBATL UX XapaK-
TEPUCTUKY MO KPYNHOMMOAMIO.
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Lens uccnedosaHuli — damb OUEHKY 3¢hbgheKmusHOCMU LUCNOb308aHUS PbDKUKOBO20 XMbiXa 8 KOPMIEHUU
mensam-MonoyHuKos. [Mpodykmbl nepepabomku u CeMeHa pbiKuKa UMerom Xopowyto cbanaHcuposaHHOCMb No He-
3aMeHUMbIM aMUHOKUcriomam. VMicnonb3o8aHue omxodos nepepabomku pbikuka sensemcs Heobxo0uMbIM yCro8u-
eM COXPaHEeHUs Yucmomsl okpyxarowel cpedbl. B Hay4yHO-X039l(CMBEHHOM ONbime Ha Mmpex 2pynnax mesasm no
10 20108 6 kaxdoli U3y4eHo enusHuUe kombukopmos ¢ codepxaHuem 8 Hux 5,0-10,0% no macce pbKUKOBO20 XMbI-
Xa Ha nompebreHue KOpMO8 payuOHa, 3HEep2UK POcma, NepesapuMocmb U UCNOIb308aHUE nUmMamerbHbIX ee-
wecme payuoHa. BkrroyeHue 8 cocmae KomMbUKopMa-cmapmepa pbiKUK08020 XMbixa obecneyusaem nosbiieHue
CPpeGHEeCYMOYHbIX NPUPOCMO8 XUBOU Macchl y messim onbImHbIX 2pynn Ha 2,3-7,6%. Haunydwue nokasameru no
3ampamam Ha 1 K2 npupocma Xugol Macchl 0ka3anuch 80 2 U 3 onbimHbIX 2pynnax: 34,4-34,3 MLx obmeHHol
9Hepeuu; 582-564 2 cbipo2o npomeuHa. 3ameHa 8 kombukopme-cmapmepe 10,0% noOCONHEYHUKOB020 Wpoma Ha
PbIKUKOBbIL 0becneyusna nosbIeHUe nepesapumMocmu numamerbHbIX 8eUECM8 KOPMOB pauLIoHa: Cyx020 seue-
cmea — Ha 3,1abc.%, opeaHu4yeckoz20 eeuwjecmsa — Ha 3,0 abc.%, Cbipo2o npomeuHa — Ha 4,9 abc. %, cbipo2o Xu-
pa — Ha 2,7 abc. %, cbipoll knemyamku — Ha 4,2 abc.%, 63B — Ha 2,4 abc.%. [Tomepu asoma ¢ Mo4oU U KanoMm y
menam mpembeli onbImHOU 2pynnbi ObTU HUXE, N0 CPABHEHUID C KOHMPOIEM, coomeemcemeeHHo, Ha 0,4-8,3%.
Yce0eHHb I U3 xeny004HO-KUWEYHO20 Mpakma a3om y mensim mpembel OnbIMHOU 2pynnbi y4we Ucnob308ar-
A — 0m NPUHIMO20 Ha 4,5%, om yc80eHH020 — Ha 5,0%, N0 CPABHEHUID C KOHMPOEM. Y XUBOMHbIX, NOTY4agUIUX
15% pbPKUKOBO20 XMbIXa 8 cOCMase KOMOUKOPMa, noKkazamesib OMIIoXeHuUs: asoma bbin ebiwe Ha 17,3%, no cpas-
HEHUK C KOHMPOseM.

KntoueBble cnoBa: TeNATa-MONOYHUKY, CTapTepHble KOM6I/IKOpMa, pbl)KI/IKOBbII?I XMbIX, NnepeBapmMMocCTb nutTaTenb-
HbIX BELWECTB, 3HEPrnAa pocTa.

Ana yumupoeanus: 3otees C. B., Hekpacos P. B., 3otees B. C., CumoHos I". A. CTapTepHble kombukopma ¢ pbl-
XXMKOBbIM XMbIxoM ans Tenat // N3ectns Camapckoi rocyaapCTBEHHON CeNbCKOX03ANCTBEHHON akagemun. 2023.
Ne2. C. 60-66. doi: 10.55170/19973225_2023_8_2_60.
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The purpose of the research is to evaluate the effectiveness of the use of saffron cake in feeding dairy calves. Pro-
cessed products and saffron seeds have a good balance of essential amino acids. The use of saffron processing
waste is a necessary condition for maintaining the cleanliness of the environment. In the scientific and economic ex-
periment on three groups of calves of 10 heads each, the effect of compound feeds with a content of 5.0-10.0% by
weight of saffron cake on the consumption of feed ration, growth energy, digestibility and use of nutrients of the diet
was studied. The inclusion of saffron cake in the starter feed provides an increase in the average daily live weight
gain in calves of the experimental groups by 2.3-7.6%. The best indicators for the cost per 1 kg of body weight gain
were found in 2 and 3 experimental groups: 34.4-34.3 MJ of metabolic energy; 582-564 g of crude protein. The re-
placement of 10.0% sunflower meal with saffron in the starter feed provided an increase in the digestibility of nutri-
ents in the diet feed: dry matter — by 3.1 abs.%, organic matter — by 3.0 abs.%, crude protein — by 4.9 abs.%, crude
fat — by 2.7 abs.%, crude fiber — by 4.2 abs.%, nitrogen-free extractive substances — by 2.4 abs.%. Nitrogen losses
with urine and feces in calves of the third experimental group were lower, compared with the control, respectively, by
0.4-8.3%. Nitrogen assimilated from the gastrointestinal tract in calves of the third experimental group was better
used - from the intake by 4.5%, from the assimilated by 5.0%, compared with the control. In animals receiving 15%
of saffron cake as part of compound feed, the nitrogen deposition rate was 17.3% higher compared to the control.

Key words: dairy calves, starter compound feed, saffron cake, nutrient digestibility, growth energy.

For citation: Zoteev, S. V., Nekrasov, R. V., Zoteev, V. S. & Simonov, G. A. (2023). Starter compound feeds with
saffron cake for calves. lzvestiia Samarskoi gosudarstvennoi selskokhoziaistvennoi akademii (Bulletin Samara State
Agricultural Academy), 2, 60-66 (in Russ.). doi: 10.55170/19973225_2023_8_2_60.

CrapTepHble kKOMBMKOpMa UCNONb3YIOT AN KOPMIEHWS TENAT MOSIOYHOTO M NEPEXOAHOr0 Nepuo-
[0B BblpalmBaHns. OCHOBHON LieNbl0 SABNSIETCS paHHee HaCTynneHue pybLoBOro NULEBAPEHUs], yMEHb-
LeHWe CTPECCOBbIX MOMEHTOB MPW M3MEHEHWUWN KOPMIIEHWS B CBA3W C MPEKPaLLEHEM BbIMONKM MOMOKa.
Mpn Npon3BOACTBE CTApTEPHbIX KOMOMKOPMOB Ha OCHOBE TOMbKO WHIPEAWEHTOB PacTUTENbHOrO MPOUC-
XOXOEHUS BeyTCA MOUCKN CHUXEHUS ce6ECTOMMOCTY 3a CYET 3aMEHbI JOPOTNX COEBbIX 1 NOLACOMHEYHM-
KOBbIX LLPOTOB Ha HETPaAULMOHHBIE BbICOKOBENKOBbIE KOMMOHEHTHI.

B nocnegtue rogpl B Poccun yBenuumBatoTca nnowlagmn nog nocesbl pobkuka. MonoxutensHbIn
OMbIT NO UCNOMBb30BAHWIKD PbKMKA 1 NPOAYKTOB €ro nepepaboTku MMetT XMBOTHOBOALI Benapycy, Kasax-
cTaHa, Bonrorpagckon, BopoHexckoir, Omckoi v apyrvx obnacten Poccuiickon ®epepaummn. CemeHa pbl-
KUKa, XMbIX 1 WpOT 6oraTbl 6enkom. B kombukopmax anst KpynHOro poratoro ckoTa OHW MOryT BbITb eaunH-
CTBEHHbIMU BbICOKOOENKOBbIMI KOMMOHEHTaMM [2-4].

MpoaykTbl nepepaboTku 1 CeMeHa pbhkiKa WMEKT XOpOLLY cOanaHCMpOBAHHOCTb NO CbIPOMY
NPOTEMHY W MO He3aMeHUMbIM aMWHOKMCNOTaM. Mcnonb3oBaHWe OTXOAOB Mocrne nepepaboTky pbikuka
SBNSETCA HEoOXOAMMbIM YCMOBMEM COXPaHEHWSt YNUCTOTbI OKpyxatowen cpedbl. Ha 3dhdekTMBHOCTL
BKIMIOYEHMS PbIKMKOBOTO XMbIXa B PALMOHbI CEMNbCKOXO3ANCTBEHHBIX XUBOTHBIX W NTULBI YKA3bIBAKOT pe-
3ynbTaTbl UCCNEAoBaHNA psga aBTopos [6-11].

Vcnonb3oBaHne 3TOro BbICOKOBENKOBOTO MHIrpeaneHTa B cocTaBe KOMBUKOPMOB-CTApTEPOB AN
TENAT HEAOCTATO4HO U3YYEHO U ABNSETCS aKTyamnbHbIM.
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Uenb uccnedoeaHull — fatb OLEHKY 3PEEKTUBHOCTU UCNONb30BAHUS PbIKMKOBOTO XMbiXa B
KOPMMEHUMN TENAT-MOMOYHNKOB.

3adayu uccnedoeaHull — pa3paboTaTb peuLenTbl KOMOMKOPMOB-CTAPTEPOB ANSt TENSAT, U3Y4nTb
WX BRMSIHWE Ha NOEAAEMOCTb KOPMOB, cOanaHCMpOBaHHOCTb PaLMOHOB, NEPEBAPUMOCTb W UCMOMNb30BaHNE
nUTaTENbHbIX BELLECTB KOPMOB PALIMOHOB, Ha 3HEPIUIO0 POCTA KUBOTHBIX.

Mamepuan u memoObI uccnedosaHull. Hay4HO-x03a1MCTBEHHbIN ONbIT NpoBeaéH B ClK «3ase-
Tbl [leHnHa» Hedbreropckoro panoHa Camapckon obnacTu no cregyowen cxeme (tabn. 1).

Tabnuua 1
Cxema onbliTa
pynna Konnyectso ronos | Bo3spacr, mec. XapaKkTepucTuka KopMeHust
1 KOHTpOInbHas 10 1-4 OcHoBHot1 pauuoH (OP) + ctapTtepHbin kombukopm N1
2 OMbITHas 10 1-4 OP + cTapTepHbIit KOMOMKOPM C PbIKMKOBBLIM XMbIXOM Ne2
3 0nbITHas 10 1-4 OP + cTapTepHbIit KOMOMKOPM C PbIKMKOBBLIM XMbIxoM Ne3

Bbino cgopmmposaHo Tpu rpynnbl TENST-aHANoroB YepHo-néctpoit nopodbl no 10 ronos. OcHoB-
Hon paumoH (OP) TensT B 3MMHUI NepUoS COCTOSN M3 LieNbHOro Mosoka, ceHa koctpeuosoro. C OP tens-
Tam CKapMnnBanu cTapTepHble KoMGUKopMa no peentam, paspaboTaHHbIM ANS Kaaon rpynnbl (Tabn. 2).

Tabnuua 2
PeuenTbl cTapTePHbIX KOMOUKOPMOB ANS TENST
KomnoHeHTb! (%) pynna

1 noKa3aTeny MUTaTenbHOCTH 1 KOHTPOIbHas 2 OnbITHas 3 OnbITHas
SAYMeHb 3KCTPYAMPOBAHHbI 57,5 57,5 57,5
YKnp kopmoBon 3,0 3,0 3,0
LLIpoT NoACONHEYHMKOBLIN 25,0 20,0 15,0
YKMbIX PbIKUKOBBIN - 5,0 10,0
TpassHas Myka 4,0 4,0 4,0
®doccat kKOpMOBOIA 2,0 2,0 2,0
Conb noBapeHHas 0,5 0,5 0,5
Mpemukc I 62-1 1,0 1,0 1,0
B 1 kr kombuKopMa COAEPKUTCS:

O6MeHHo aHeprum, MIx 11,0 11,0 11,0

Cyxoro BelecTBa, I 870, 873,0 877,0

Cblporo npoTemnHa, r 210,0 212,0 214,0

Bce kopma, Kpome LEeSbHOMO MOJIoKa, CKapMUBanmUCh TensTam no noegaemocTy, YYET KOTOPOM
NPOBOANIN 3a CHET eXEeJHEBHOTO rPYNMOBOrO B3BELLMBAHNS 3a4aHHbIX KOPMOB W UX OCTATKOB.

[MHamuka XMBOM Macchbl U €€ NPUPOCT U3yYanucb NYTEM WHAMBUOYAINbHOTO B3BELUMBAHUS NPU
NOCTAHOBKE Ha OMbIT, B AaNbHENLLIEM — eXXeMeCAYHO. 3aTpaTbl KOPMOB PACcCUUTLIBAICH UCXOAS W3 AaH-
HbIX MO NOTPEBMEHMI0 KOPMOB, UX MUTATENBHOCTM U MPUPOCTA KMBOWN MacChl TENST.

[NepeBapuMOCTb NUTATENbHLIX BELLECTB paLuoHa u3yyanu B 6anaHcoBOM OnbiTe B 4-MECSYHOM
BO3pacTe no meToay, paspabotaHHomy BVXK [1, 5].

Pe3ynsmambi uccnedoganutl. MNpoBoaUMbIA YYET 3aAaHHbIX KOPMOB M MX OCTaTKOB Mokasarn,
YTO BKIKYEHNE B COCTAB KOMOWUKOPMOB-CTApPTEPOB PbIKMKOBOTO XMbIXa HE OKa3ano BRWSIHUSA Ha WX Mo-
Tpebnenune. Tensta 1 KOHTPONbLHOM rpynnbl NoTPednanmM 2,30 Kr cyxoro BewwecTsa, 2 U 3 OnbITHbIX rpynn,
COOTBETCTBEHHO 2,34 1 2,44 kr. AHanu3 AaHHbIX, NpeacTaBeHHbIX B Tabnuue 3, CBMAETENbCTBYET O TOM,
YTO paLMOHbI NOAOMBITHBIX FPYNN COOTBETCTBOBANM AeTaU3NPOBaHHLIM HOpMam KOpMeHus [5].

BkntoueHme B cocTaB CTapTEPHbIX KOMOMKOPMOB PbIKMKOBOTO XMbIXa HE OKa3asno CyLLeCTBEHHOrO
BNNSHWA Ha noTpebreHune rpybbix kopMoB. OgHAKO YacTUYHas 3aMeHa NOACOHEYHUKOBOTO LPOTa Pbhky-
KOBbIM YBENWYMNa NOeAaEMOCTb CTapTEPHbIX KOMOUKOPMOB. OTO CBMAETENbCTBYET, CKOPEE BCETO, O TOM,
4TO KOMBMKOPMA C PBIKMKOBBIM XMbIXOM 06MaAakoT NyYLLMMM BKYCOBBIMM Ka4yecTBaMMy.

B pesynbTaTte yBenuyeHns noegaHuns XMBOTHbIMUA 2 U 3 ONbITHBIX FPYNN CTapTePHOro kKombukopma
KONMN4YeCTBO OOMEHHOW SHEPruM, COAEPXKALLENCS B UX pauWOHaX, YBENUYUIOCH NO CPABHEHWMIO C KOHTPO-
nem, cooTBeTcTBeHHO, Ha 0,9-2,5 MOx nnu Ha 3,4-9,5%. TensTa onbITHbIX rpynn 6onblue notpebnsnm ¢
KOpMamu Cyxoro BeLlecTBa, a Takke BCEX MUTaTenbHbIX W BUOMOrnyeckn akTUBHbIX BelwlecTs. B utore
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SHEprus pocTa TeNAT OMnbITHLIX rPynn Bbina BbiLLe, N0 CPaBHEHUO € KOHTponeM. O6LLM NPUPOCT 3a nepu-
04 OnblITa y HAX NPeBbILWasn KOHTPOnb Ha 1,6-5,3 kr unu Ha 2,3-7,6%.

Tabnuua 3
CpegHecyTo4Hoe noTpebreHne KopMoB
pynna
Mokasatenb
1 KOHTpONbHas 2 OnbITHas 3 OnbITHas

CeHo KOCTpeLIOBOE, Kr 1,04 1,18 1,22
Monoko LienbHoe, Kr 1,8 1,8 1,8
Kombukopm, Kr 1,30 1,35 1,40
B pauuoHe cogepxuTes:

O6meHHow aHeprim, MIOx 26,8 27,2 28,8
Cyxoro BelecTsa, r 2300 2336 2440
CbIporo npoteunHa, r 4550 460,5 469,0
Nnauna, 1 253 25,7 26,0
MeTnoHuHa, 1 11,0 114 11,9
Cbiporo xwpa, 146 150 151
CblIpon knetyaTkm, 362 399 414
Kpaxmana, r 308 314 316
Caxapa, r 52 57 60
Kanbums, r 10,3 10,5 11,0
®ocdopa, r 11,5 12,3 12,8
Xenesa, mr 556 617 645
Meau, mr 16,6 17,6 18,1
Linnka, mr 70,2 77,9 75,8
MapraHua, mr 81,4 90,1 97,3
Kobanbta, Mr 2,1 2,5 2,7
Woga, mr 0,89 0,93 0,95
KapotuHa, mMr 48 52 53
Butamuna D, Thic. E 288 328 342
ButamuHa E, mr 134 145 151

CpeHeCyTOUHbIN NPUPOCT Y TENST ONbITHBIX rPYNN Obin BbIWE, YEM Y WX aHANOrOB U3 KOHTPOIb-
HOW rpynnbl, Ha 18-52 r nnu 2,3-7,8%.

PacyéTbl no 3atpatam KOPMOB Ha eayHWLY NPOAYKUMNA CBUAETENbCTBYIOT O TOM, YTO YBENMYeHue
SHEPrMM pocTa TEeNAT OMNbITHBIX TPYNN LU0 He TOMbKO 3a CYET BonbLuero NnoTpebneHns nuTaTenbHbIX Be-
LLECTB, HO M 3@ CYET UX NyYLLEro UCNONMb30BaHNS. 3aTpaThl KOPMOB Ha €AMHULY NMPUPOCTA KUBOW MAcchl Y
TENSAT ONbITHBIX PYNN Bbifn HKe KOHTpOns no obmeHHon aHepriv Ha 9,6-10,0%, no cyxomy BeLecTsy —
Ha 0,6-1,4%, cbipomy npoTenHy — Ha 1,2-4,4%.

Wcnonb3osaHue ctaptepHoro kombukopma ¢ 10% copepkaHneM PbIKMKOBOMO XMbixa Cnocob-
CTBOBAsO MOBbLILIEHWIO NEPEBapMMOCTM BCEX MUTaTeNbHbIX BELECTB pauumoHa. [lepeBapumocTb CyXoro
BeLecTBa B 3 OMbITHOM rpynne Obina Boille KOHTpons Ha 3,5 abc.%. AHanornyHas kapTuHa Habntoaanack
W NO OcTarnbHbIM NUTaTenNbHbIM BellecTBaM. KoadhuumeHT nepeBapumMoCTi Cbiporo npoTenHa bbin go-
cToBepHo Bblwwe ( P< 0,01) y xu1BOTHbIX 3 OMNbITHOM rpynnbl Ha 4,9 ab¢.%, No CPaBHEHWIO C KOHTPONEM.
OpfHWM 13 0BBACHEHUIA TAKOrO NOBbILLEHUS NEPEBAPUMOCTW NUTATENbHBIX BELLECTB paLMoHa MOXET ObiTb
TO, YTO PbPKMKOBBIA XMbIX, MO CPABHEHWMIO C NOACOMHEYHWUKOBLIM LIPOTOM, UMEN MPEUMYLLECTBO MO KOM-
NMeKcy He3aMEHUMbIX aMUHOKWUCIOT, B TOM YUCIIE «KPUTUYECKUX» (Tabn. 4).

Tabnuua 4
KoadphmumeHTbl nepeBaprMoCTyi nUTaTeNbHbIX BELLECTB paumoHa, %
pynna
MuTaTenbHble BEWECTBa

1 KOHTpOnbHas 3 onbITHas
Cyxoe BeLLecTBo 71,6+0,51 74,7+0,53
OpraHuyeckoe BELIECTBO 72,9+0,41 75,9+0,32
CblIpoii npoTemnH 68,6+0,14 73,5+0,31*
Cblpoit up 62,5+0,93 65,2+1,12
Cblipas knetyatka 64,7+0,38 68,9+0,49
b3B 75,9+0,61 78,3+0,79

Mpumeyanwe. * — goctoeepHo npu P <0,01.
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A3oTuCTbIN 6anaHC xapakTepuayeTt cocTosHue 6enkoBoro obMeHa B opraHuame, Gruonornyeckyo
L|eHHOCTb NPOTEMHa pauuoHa (Tabn. 5).

Tabnuua 5
BanaHc 1 ncnonb3oBaHWe a3oTa
lMokasatenb pynna

1 KOHTPOSbHas 3 onbITHas

[TPUHSATO C KOPMOM, T 72,8+0,72 75,1£0,33

BbigeneHo ¢ kanom, r 24,8+0,63 22,9+0,57

YCBOEHO, T 48,0+0,25 52,2+0,34

BbigeneHo ¢ movoit, 24,3+0,39 24,4+0,42

OTnoxeHo B Tene, r 23,7£0,15 27,8+0,18*
Mcnonb3oBaHo, B %

OT NPUHSATOTO 32,5+0,12 37,0+0,21*

0T YCBOEHHOTO 49,3+0,21 53,340,32*

lMpumeyanue. * — goctoeepHo npu P <0,01.

Bnarogapst oTMeueHHoI Bblille Goree BbICOKOW NEPEBApUMOCTM NPOTENHA TeNATaMu 3 OnbITHOM
rPynnbl, Y HKX, MO CPABHEHWIO C aHAroramm U3 KOHTPOMLHON rPYnbl, MEHbLUE BbIAENANOC a30Ta C KaroM.
«[MoTepu» asoTa ¢ Kanom y TensaT 3 OnbITHON rpynnbl Bbinu HKe KoHTpons Ha 1,3 1 B cyTku (unu Ha 8,3%).
«[lMoTepu» a3oTa ¢ MOYON y TENAT 3 ONbITHON rpynnbl 6binK Bbiwe koHTpons Ha 0,1 r unu Ha 0,4%. YcBo-
€HHbIV W3 Xenyao4YHO-KULLIEYHOro TpaKTa a3oT Y TENAT 3 OMbITHOM rpynnbl JyyLLle UCTOb30BasCs UX opra-
HW3MOM, YeM Y KOHTPOIbHbIX XMBOTHbIX. [JaHHbIe MO OTNOXEHUIO a30Ta B Tene CBUAETENbCTBYIOT O TOM,
4TO B 3 OMbITHOM rpynne 3TOT nokasaTtenb Obin Bbille, MO CPABHEHMID C KOHTpOneM, Ha 4, 1 1 unn Ha
17,3%. OTO roBOPUT O MOBBILUEHHON PETEHLMM @30Ta Y XMUBOTHbIX 3 OMbITHON FPYNMbI, YTO NOATBEPKAAET-
cs 6onee BbICOKMM CpPeaHECYTOYHBIM MPUPOCTOM XMBOI MacChbl 3a Nepuos Hay4YHO-XO3AMCTBEHHOIO Ofbl-
Ta.

OTHOLEHWE NCMOMNb30BAHHOIO a30Ta K NPUHATOMY Y TeNAT 3 OMbITHOW rpynnbl BbIN0 BbIlE, YEM Y
aHarnoroB 13 KOHTPOMbHON rpynnbl, Ha 4,5 ab6¢.%, OTHOLIEHWe MCMONb30BAHHOTO a30Ta K YCBOEHHOMY Y
TENAT 3 OMbITHOW rPyNNbl NPeBbILAano KoHTPosb Ha 4,0 abe.%.

OcobeHHOCTI B MepeBapyBaHU/ W UCMONb30BAHUM MUTATENbHbIX BELLECTB PaLMOHOB OKasanu
BNWUSIHWE Ha 3HEPTUMI0 POCTa TENAT NOZONLITHBIX rpynn (Tabn. 6).

Tabnuua 6
[MpUPOCT XMBOW MacChl TENAT M 3aTPaThl KOPMOB Ha EAMHWLLY NPOAYKLMM
pynna
lNokasaTtenb

1 KOHTpONbHas 2 OnbITHas 3 onbITHas
OBLyuit NpUPOCT KMBOM MACChl 3a NEPWOZ OMbITa, KT 69,5 711 74,8
CpeHecyTouHbI NpuUpocT, T 772+6,06 790+3,21 831+7,16
3aTpatbl Ha 1 Kr NPUPOCTa XKUBOM MaCChbl:
OBmeHHo aHeprim, MIx 37,72 34,43 34,30
Cyxoro BeLecTBa, Kr 2,98 2,96 2,94
CbIporo npoteunHa, r 589 582 564

CpeaHeCcyTOUHbIA NPUPOCT XMBOW Macchl Y TENAT 2 1 3 ONbITHBIX rpynn ObiN BbILE, YEM Y UX aHa-
NOroB 13 KOHTPOMBHOW rPynnbl, COOTBETCTBEHHO, Ha 2,3-7,6%.

3aknoyeHue. BknoyeHne B cocTaB KoMBUKopMa-cTapTepa Ans TENST-MOSIOYHUKOB PbDXMKOBOTO
KMbixa B konmyectBe 10% no macce obecneymBaeT ynyylleHne nepeBapuMoCTi NUTATENbHBIX BELLECTB
paLyoHa 1 CONPOBOXAAETCA NOBbILLEHNEM SHEPTUW poCTa.
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Lenb uccnedosaruli — 060cHo8aHUe 8uUsHUS Kopmogol 0obasku OnmueaeH Ha 6UOXUMUYECKUE NOKa3a-
menu Kposu U MOMIOYHYH NPOOyKMUSHOCMb KOPO8 8 nepuod nuka nakmayuu. [ns nposedeHus uccrnedosaHuli bbi-
J10 cghopmupogaHo dse 2pynnbi KOPO8 nocie O0ménog Ha emopol-mpemuli deHb (KOHMPOIbHasA, ONbIMHas)
no 10 20108 8 kaxdoli epynne. KusomHbie 8 2pynne nodbupasnucb N0 NPUHYUNY aHano208 ¢ y4emom nokasamenel
MOI04HOU npodykmusHocmU 3a npedbiOywyro nakmayur. B npoyecce uccnedosaHull 8ce XU80MHbIe Haxo0UUCh
8 00UHaKO0BbIX yCII08USIX KOPMIIEHUS U codepxaHus. KusomHbiM onbimHoU epynnbi G0NOMHUMENBHO 8 CMPYKMypy
payuoHa eknroyanu kopmosyto dobasky OnmuzeH 6 dose 100 2 8 meyeHue eceeo nepuoda nuka nakmayuu —
90 dHel. M3yyunu buoxumuyeckue nokazameru CbIBOPOMKU KPOBU 8 Hayase U 8 KOHUEe nuka nakmauuu. Ha ocHo-
8aHUU nposedeHHbIX uccnedogaHull ycmaHoeeHo, Ymo bUOXuMUYeckue nokazamenu Kpogu KOPo8 KOHMPOIbHOU
2pynnbl 8 KOHUE nuka akmayuu CHUXasuCh, NO CPABHEHUIO CO 3HAYEHUSMU 8 Hayare nuka akmauyuu, no codep-
XaHuto 0bwez0 kanbyus Ha 0,31 mmonb/n, 0buie2o benka Ha 5,45 a/n, 8 mom yucrne no codepxaHuro anbbyMmuHos
Ha 3,21 a/n. Codepxarue pepmeHmos AnAT u AcAT nogbiwanock Ha 5,09 u 8,09 €d. 1. Y XueomHbIX ONbIMHOU
2pynnbl CHUXEHUE BUOXUMUYECKUX nokazamenel 8 cpasHusaemble nepuodbi ObiT0 MEHbUWE, YEM 8 KOHMPOITe, ho
codepxaHuto 0bujezo kanbyusg Ha 0,19 mmone/n, obwezo benka — Ha 3,55 a/n, nosbiweHue nokasamenel ¢gep-
meHmos AnAm u AcAT Ha 3,11 u 6,07 €d. 1 MeHble NO cpasHeHUo ¢ KoHmponeM. MonoyHas npodykmugHoCmb
JKUBOMHbIX, NOMy4aguwiux 8 cmpykmype pauuoHa kopmosyto dobasky Onmueer 8 dose 100 e, 8 meveHue nepuoda
nakmayuu 6onbwe Ha 195,0 k2 no cpasHeHU0 ¢ KoHmposem. Momoko XueomHbIX OnbIMHOU 2pynnbi N0 Kade-
CMeeHHbIM NOKa3amesisimM npesocxoduro MOJIOKO KOPO8 KOHMPOSbHOU 2pynnb!.

KnioueBble crnoBa: MeTabonmam, KpoBb, 6EMoK, CbIBOPOTKA, anbOyMiH, MOMOKO, KPEaTUHMH.
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The purpose of the research is to substantiate the effect of the feed additive Optigen on the biochemical indicators of
blood and milk productivity of cows during the peak of lactation. To conduct research, two groups of cows were
formed after calving on the second or third day (control, experimental) with 10 heads in each group. The animals in
the group were selected according to the principle of analogues, taking into account the indicators of milk productivity
for the previous lactation. During the research, all the animals were in the same conditions of feeding and mainte-
nance. The animals of the experimental group were additionally included in the diet structure of the feed additive
Optigen at a dose of 100 g during the entire period of peak lactation — 90 days. The biochemical parameters of blood
serum at the beginning and at the end of the peak of lactation were studied. Based on the conducted studies, it was
found that the biochemical blood parameters of cows of the control group at the end of the peak of lactation de-
creased, compared with the values at the beginning of the peak of lactation, in terms of total calcium by 0.31 mmol/l,
total protein by 5.45 g/l, including albumin content by 3.21 g/l. The content of the enzymes AIAT and AsAT increased
by 5.09 and 8.09 units. In the animals of the experimental group, the decrease in biochemical parameters in the
compared periods was less than in the control, in terms of total calcium by 0.19 mmol/l, total protein — by 3.55 g/, the
increase in the indicators of the enzymes AlAt and AsAT by 3.11 and 6.07 units less compared to the control. The
milk productivity of animals that received the Optigen feed additive in the diet structure at a dose of 100 g during the
lactation period increased by 195.0 kg compared to the control. Milk of animals of the experimental group was supe-
rior in quality to milk of cows of the control group.

Key words: metabolism, blood, protein, serum, albumin, milk, creatinine.

For citation: Baimishev, Kh. B., Baimishev, M. Kh. & Topuria, L. Yu. (2023). Biochemical parameters of blood and
milk productivity of cows included in the structure of the diet of the food additive Optigen. Izvestiia Samarskoi gosu-
darstvennoi selskokhoziaistvennoi akademii (Bulletin Samara State Agricultural Academy), 2, 67-73 (in Russ.).
doi: 10.55170/19973225_2023_8_2_67.

O(PEKTUBHOCTb MOBBILLEHNS MOMOYHOMO XXMBOTHOBOACTBA B YCIOBUSIX MHTEHCUBHOW TEXHOMO-
MK NPOM3BOACTBA MOJIOKa HEBO3MOXHa Be3 obecneyeHunst XNBOTHBIX NOHOLEHHbIM cHanaHCMpPOBaHHbIM
pauuoHom [1, 3].

Bbicokasi NpoayKTUBHOCTb KOPOB HE MOXET BbITb JOCTUIHYTa TOMBKO 3@ CYET KOPMOB COOCTBEH-
HOMO NMPOM3BOACTBA, JaXe XOPOLIEro KayecTsa, YTO CBA3AHO C AeUUUTOM B KOpMax NpoTenHa, aMuHO-
KUCMOT, MUHEpPanbHbIX BELLECTB, BUTAMUHOB. VICnonb3oBaHue HecbanaHCpoBaHHOIO pauyoHa npusoanuT
He TOMNbKO K CHUXXEHMIO NPOAYKTUBHOCTM, HO M K HapyLeHuo meTabonuama [2, 4].

OpraHusaums pauroHanbHOro KOPMEHUS MOSIOYHOMO CKOTa [OSPKHA OCHOBbLIBATLCS HA 3HAHMM
€ero noTpebHOCTU B SHEPTUM, NMUTATENbHbBIX M BUONOTMYECKN aKTUBHBIX BELLECTBaX C y4eToM uanonormye-
CKOro COCTOSIHUSA [6, 7]. B CyXOCTOMHbIN Neprog NpoUCXoauT NepecTporka opraHuaMa KopoB, CBsi3aHHas ¢
NOArOTOBKOW K OTEMNY U MHTEHCUBHBLIM POCTOM Mrioda. XXMBOTHbIE B 3TOT NEpUOA UCMbITHIBAOT MOBbILLEH-
HY0 NOTPEBHOCTL B NUTATENbHBIX BELLECTBAX W SHEPrin, HO He BCerga 3T NoTpebHOCTH YO0BNEeTBOPSIHOT-
Csl 3@ CYEeT KOPMOB B CTPYKTYpe paumnoHa. OpraHuam KopoB, 0COBEHHO B KOHLIE CyXOCTOMHOrO nepuoga u B
Hayane nakTauuu, BOCMOMHAET AeuUMT nUTaTeNbHbIX BELLECTB 3a CYET pe3epBOB COBCTBEHHOMO Tena,
YTO B MOCMEACTBUM NPUBOAMUT K HapyLleHno MeTabonuama ¢ nocneaytoLymM NposiBNEHNEM PasnnyHOro
poga natonorui [5, 8-10].

Mcnonb3oBaHue Guonormyeck akTuBHbIX S06aBOK Ans cbanaHCMPOBAHHOCTM pauyoHa KOpPOB
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nNUTaTeNbHLIMU BELLECTBAMW C YYETOM WX (DU3MONIOTUYECKOrO COCTOSHMSA, CnocoBCTBYET ONTUMU3ALNM
YPOBHSI aKTUBHOCTI 0BMeHa BELLECTB, ONpeaensioLLMX MOOYHYH0 NPOAYKTUBHOCTb M PE3UCTEHTHOCTb Op-
raHu3ma Kopos.

OgHnm 13 caepxuBatoLLmMx akTopoB 3chPEKTMBHOCTY NPOU3BOACTBA MOJIOKa SABNSETCS MCMOMb-
30BaHWE B paLyiOHe BbICOKONPOAYKTUBHbIX KOPOB AOPOrocToswumx 6enkosbix kKopmoB [6]. B cBSi3n ¢ yem
W3ydeHue nokasatenien KPoBU, XapakTepusyLmx oBMeH BELeCTB U UX BNMSHWE Ha NpoLecc MOMoKoo6b-
pa3oBaHus NpyW 1CNONb30BaHNUK KOPMOBOW AobaBku ONTureH, cogepxalien HebenkoBbli a3oT, akTyasnbHo.

Lenb uccnedoganuil — 060cHOBaHMe BNMSIHUS KOpMOBOIA AobaBku OnTureH Ha Gruoxmmmyeckie
nokasaTenu KpoBw 1 MOMOYHYIO MPOAYKTUBHOCTb KOPOB B NEPMOZ NV Ka NaKTaLuw.

3adayu uccnedosaHull — U3yunTb BUOXMMUYECKME NOKA3ATENN KPOBY KOPOB B Ha4ase 1 KoHue
nuKa nakTauuu; onpefenuTb BRMsSHWE KOPMOBOW [0GaBKM B paLMOHE KOPOB Ha YPOBEHb WX MOIIOYHOM
NPOAYKTUBHOCTM!.

Mamepuan u memoObI uccnedosaHull. ViccnegoBaHns NPOBOAUINCE HA BbICOKOMPOAYKTMB-
HbIX KOPOBAX FOMLUTMHCKOM NOPObI C UCNONb30BAHNEM B CTPYKTYPE MX paLoHa kopMoBon gobasku OnTu-
reH B ycriousax AO «Huea» Camapckomn obnactu.

OnTureH SBNSAETCS KOPMOM AN KBAYHbIX XMBOTHbIX, pa3paboTaHHbIM CreumarnbHo Ans yaoBne-
TBOPeHMs NoTpebHoCTen B HebENKoBOM a3oTe B Mukpodiriope pybua B TeYeHWe AHsl, B OCHOBHOM MEXIY
KOPMMEHUAMU, KOrAa YpoBeHb aMMuaka B pybLe nafaeT CRMLLKOM HU3KO 1 pocT BakTepuii pybua CHuxa-
eTca. Mcnonb3oBaHue kopmoBoi fobaskun OnTureH cnocobeTByeT MOCTOSIHCTBY COAepxaHust B pybue
HebenkoBoro asoTta 3a cyeT kapbamuaa, 3aKno4YeHHOro B XMUPOBYK 0B0NMOYKY, YTo obecneynBaeT mea-
NeHHoe pacnagaHue, CTUMYNUpys passuTie pybLoBOi MUKPOGIOPbI ANs nepeBapuBaHns KneTyaTki u
NPOM3BOACTBA MUKPOBHOTO Gerka.

Crpyktypa OnTtureHa: pacTutenbHble Macna (pancosoe u nogconHeyHoe) — 11,42%, kapbamug
(MoyeBwuHa) — 88,57%, beTa-kapoTuH n 6ytunrugpotokeutonyon — 0,04%, ceobogHbin as3ot — 41%, 4To
9KBMBANEHTHO 256,25% cbiporo npoTtenHa. ONTUreH He COAEPXKMT reHHO-UHXEHEPHO-MOANULMPOBAHHBIX
npopyktoB. CoaepxaHne BpeaHbIX NPUMECEN He NPeBbILLAeT NpeaenbHo A0oMYCTUMBIX HOPM, AEUCTBY!O-
Wwmx Ha Tepputopum Poccuinckon ®epepaumn. Mo BHewHemy Bugy OnTureH npeactaBnsiet cobomn rpaHynbl
30M0TUCTOrO LiBETa, HEPaCTBOPUMbIE B BOAE.

[Ans n3yyeHns BAnsSHUS KopMoBoi fobasku OnTureH Ha GUOXMMMYECKIE NOKA3aTENN CbIBOPOTKM
KPOBM M MOSTOYHYO MPOAYKTUBHOCTb KOPOB ObINo chopMmpoBaHo ABe rpynmbl kopos no 10 ronos B kaxaon
(KOHTpOIbHas, OMbITHas!), C COBMOAEHNEM NPUHLMNA Nap-aHanoroB..

Kopmosyto fobasky OnTureH KOpoB OMbITHOM rpynnbl NOSTy4anu B CTPYKTYpe paLuoHa B TEYEHUH
CyXoCTOiHOro nepuoaa B fose 40 r, a B nepuog nuka naktauuv B 4ose 100 r B cyTku. KOHTponbHas rpynna
KMBOTHBIX NONy4Yana ToNbKO OCHOBHOM paLyOH. YCNOBUS KOPMIIEHUS U COAEPXaHWs XMBOTHbIX BbInn ogu-
HaKOBbIMM.

[ins xapakTepucTukn r3nNonormnyeckoro COCTOSHUS KOPOB KpOBb Bpamm y 5 KOpOB M3 Kaxgom
rpynnbl 3a 3-4 OHS JO OTena W B KOHLe nepuoga nuka naktauuu. Kposb 6panu, UCnonb3ys 3akpbiTyio Cu-
cteMmy MoHogeT B yTpeHHue Yachl 8.30-9.00 4 (nepes KopmrieHueM) B Ba KOHTEMHEpA: NePBbIA — AN No-
NyyYeHnsi CbIBOPOTKM, @ BTOPON — ANs NPOBEAEHNS aHANW30B C LIENbHON KPOBbIO W Ma3Moi, B Ka4ecTBe
KOHCepBaHTa [ob6aBnseTcs renapuH. B KpoBu 1 ee CbIBOPOTKM Yy KOPOB WUCCReayeMoi rpynnbl u3yyanu
Mopdonornyeckue, GUOXMMUYECKIE NOKa3aTenwu.

'pagueHTbI CbIBOPOTKMA KPOBW U3y4anu C UCMONb30BaHUEM CRiefyowmux MeToauk 1 obopyaosa-
HMS. YpoBeHb 06Lero 6enka B CbIBOPOTKE KPOBW onpedensnu buypeToBeiM METOAOM; benkoBble dpak-
Uum — HechenomeTpuyeckum metogom no Onny u Makkopay B mogudpmkauumm C. A. Kapnioka. Wccnegosa-
HWS Ha COLepXaHue KanbLus, LIEeNOYHOro pesepsa, rMoKo3bl NpoBoaumM Ha aHanmsatope Osmetech
OPTL CCA. CogepxaHue B kpoBu gocopa n anbbyMMHOB onpegenuni Ha Guoxummnieckom otomeTpe
Staf fax 1904 ¢ ncnonb3oBaHneM TecT-peakTuBoB upMbl «NPA Bektop-6ecT». Konmyectso anaHuHamm-
HocTpaHcepasbl (AnAT) u acnapatatamuHoTpacdepasbl (ACAT) B CbIBOPOTKE KPOBU ONPEAEnsnn MeTo-
nom PointmaHa-®peHkens ¢ 1cnonb3oBaHneM TecT-Habopos peakTnBoB buo-Tect. CoagepxaHue CbIBOPOT-
Kn KpoBw, BunupybuHa onpeaensnu pedpakToMeTPUYECKM METOAO0M C MOMOLLbIO CTaHAAPTHBLIX Habopos
peakTuBoB «Butan gnarHoctukm Cl6», ocHoBaHHOW Ha meToauke Monnepa. MccnenoBaHue KpoBu nNpoBo-
OUNM Ha cepTudmumMpoBaHHOM 000pyaoBaHMM B rematoriorndeckon, Guoxummyeckon nabopatopum
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®rb0Y BO Camapckon 'MY 1 nabopatopuu rematonorn ®r50Y BO Camapckui FAY.

MornoyHyo NPOAYKTUBHOCTb KOPOB B UCCREAyEeMbIX rpynnax XMBOTHbIX onpedensnu 3a 90 aHei
nuKa nakrauum MeTOAOM NPOBEAEHUS KOHTPOMbHBIX 40K Yepes kaxable 10 AHel, ¢ ucronb3oBaHueM [o-
NONMHUTENBHON U3MEPUTENBHOWM annapaTypbl OT JounbHOro komnnekca «Sak Unicol 2». WccneposaHue
Ka4eCTBEHHOrO COCTaBa MOSIOKa NMPOBOAMIM HA BTOPOM Mecsue naktauuu, ot6op npob nponssogunu B
cooteetcTBuM ¢ TOCT P 52054-2003. MnoTHOCTb MoOMOKa onpeaensnu ¢ nomoubio apeometpa (FTOCT
3625-84), Tutpyemoro kucnotHocTb no TepHepy (FOCT 3624-92). Copepxanue benka (TOCT 25179-90),
xupa (FTOCT 5867-82), cyxoro 0be3xupeHHOro MOIOYHOO ocTaTka Ha annapate «JlaktaH 1-4». Copepxa-
HWe NakTo3bl onpeaenanu nogometpuyeckum metogom (FTOCT 3628-78), kasenHa — MeTogom ¢hoOpMOrb-
HOrO TUTPOBAHWS, COAEPXKaHME CyXOro BELLECTBa W 30Mbl — pacyeTHbIM mMeTogoM. CopepxaHue xupa,
Bernka, conern npoBoannu no obLLenpuHATLIM MeToankaM. OnpeaeneHne KauecTBEHHbIX NokasaTenein Mo-
noka no otobpaHHbIM Npobam NPOBOAMIN B HAY4YHO-IKCMEPUMEHTANBHON NabopaTopui KMBOTHOBOACTBA
®rb0Y BO Camapckui [AY.

Becb nonyyeHHbIn MaTepuan aKcnepuMeHTanbHbIX UCCNeaoBaHU U UMPOBLIX JaHHbIX 0bpa-
BoTaH MeTOAOM GMOMETPUYECKON 1 BapUALMOHHOM CTATUCTUKM C ONPEeAENEHNEM CTENEHN OCTOBEPHOCTM
pasnnuuns cpaBHUBAEMbIX NOKa3aTene ¢ Ucnonb3oBaHueM kputepns CTblogeHTa, NpuHATLIM B Gromnorum
1 BETEPUHApPWK C NPUMEHEHMEM nporpamMmmHoro komnnekca Microsoft Excel. CteneHb goctoBepHocTH 06-
paboTaHHbIX AaHHbIX OTpaXeHa CooTBETCTBYLMMU 0603HaYeHnamn *p<0,05; p<0,01; »xp<0,00138.

Pesynbmambi uccnedogaHull. buoxumuyeckue nokasaTenu CbIBOPOTKM KpPOBK KOPOB 3a
3-4 [OHA [O pofoB B OMbITHOW rpynne KopoB, MomnyyaBLuMx kopmoBylo gobaeky Onture B fose 40 r B
CTPYKTYpe pauuoHa B TEYEHUM CyXOCTOWHOrO Mepuofa, MO CPaBHEHMIO C rpagnMeHTaMu KOHTPOSbHOM
rpynnbl, 6onbLue No criedyoLwmm nokasatenam: cogepxanue obuero kanbuns Ha 0,46 mmonb/n, Heopra-
Hyeckoro gocdopa Ha 0,47 mmonb/n, wenoyHoro pesepea Ha 8,99 06%CO2, rntoko3bl Ha 0,24 Mmonb/n,
obwero 6enka Ha 10,73 r/n, anbbymmnHoB Ha 4,98 r/n, rmobynuHos Ha 4,98 r/n, a-rnobynuHoB Ha 2,64 r/n,
y-rnobynuHoB Ha 3,86 r/n, GunupybuHa obwero Ha 1,37 MKMOMb/f, W YCTynanu no COAEpXaHuio
B-rnobynuHoB Ha 3,76 r/n, dpepmenTos: AnAT Ha 8,11 ea.n, AcAT — Ha 9,38 eq.n (Tabn. 1).

Tabnuua 1
Buoxumunyeckue nokasatenu CbIBOPOTKM KPOBW y UCCNEJYEMbIX rpynn KOPoB
3a 3-4 gHsa 0o ponos B koHUe nu1ka naktaumm
MNokasatene KOHTpOMbHast KOHTPOMbHast
roynna OnbITHas rpynna roynna OnbITHast rpynna

OBwuit kKanbLmin, MMOIb/N 2,22+0,08 2,68+0,15 2,35+0,07 2,64+0,17
Heopranuyeckuin hocdop, Mmons/n 1,39+0,10 1,86+0,05 1,43+0,06 1,66+0,05
LLlenoyHoi peseps, 06%CO2 42,14+0,83 51,13+0,27 44 110,62 48,12+0,31
I'mioko3a, MMonb/n 2,27+0,13 2,51£0,18 2,35£0,13 2,5610,16
O0bwwit Genok, r/n 63,75+1,12 74,48+0,85 62,43+1,08 73,16+0,91
B Tom uucne

ansOymuHbI, r/n 37,18+1,85 42,16+0,69 39,22+1,04 45,68+0,38
rnoBynuHel, r/n 62,82+1,12 57,84+1,08 60,78+0,96 54,3240,42
B Tom uncne

O-rnoBynuHblI 16,53£0,09 19,1740,06 16,48+0,08 20,04+0,10
B-rnobynuHbl 20,18+0,31 16,42+0,11 19,42+0,11 15,86+0,07
Y-rno6ynuHbl 26,11+0,19 22,25+0,09 24,88+0,12 18,42+0,13
Bunupy6uH obLyuin, MKMonb/n 1,52+0,83 2,89+0,33 1,42+0,66 2,78+0,39
AnAT, en. n 84,41+1,86 76,30+0,86 86,13+2,02 78,24+1 14
AcAT,en. n 106,13+2,84 96,75+1,13 105,75+1,18 96,18+0,84

Mpumeyanne; P < 0,05%; — P <0,01**; — P <0,001*** (3necb u ganee).

lMokasaTenu BUOXMMUYECKOrO COCTaBa CbIBOPOTKM KPOBW Y KOPOB B Havane nepuoda nuka nak-
Tauum, NO CPaBHEHMIO C rpaaneHTaMu B KOHLE neproga nuka naktauum, ykasbiBatoT Ha hv3nonornyeckoe
HanpshXeHue opraHnama BbICOKOMPOAYKTUBHbLIX KOPOB B 3TOT nepuog [5]. Mpu ncnonb3oBaHUM KOPMOBOW
nobaskn Onturen B fo3e 100 r execyTOMHO, NOKA3aTENM KPOBM, XapaKTepu3yioLLme coCTosiHe Metabo-
nM3mMa, NonyyeHHble B KOHTPOMBHOW rpynne KOpOB, MPEBOCXOAAT 3HAYEHWS OMbITHOW rPynMbl KOPOB, MO
CpaBHEHMIO C NEPUOLOM Hayana nuka nakrauum.
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BBeeneHve B CTPYKTYpy pauuoHa kopmosom fobasku ONTureH B Nepuoa nuka nakrauum kopoam
onbITHOM rpynnbl B fo3e 100 r cnocobcTBOBANO MOBLILEHWIO B CbIBOPOTKM KPOBW COAEpXaHus obLero
kanbums Ha 0,29 MMonb/n, Heoprauuyeckoro ¢ocgopa Ha 0,23 MMOMb/M, LIENOYHOro pesepsa
Ha 4,01 06%CO-, rntokossl Ha 0,21 mmonb/n, obwero Genka Ha 10,73 r/n, anbOyMuHOB Ha 6,46 r/n, rmoby-
nuHoB Ha 6,46 r/n, a-rnobynuHoB Ha 3,56 r/n, y-rnobynuHoB Ha 6,46 r/n, GunupybuHa obuero
Ha 1,36 MKMOMb/N, NpU MeHblieM coaepxaHum B-rmobynuHoB Ha 3,56 r/n, depmeHToB AnAT -
Ha 7,89 en.n, AcAT Ha 9,57 efd.1 MO CPABHEHUIO C KOHTPOSEM, YTO OKa3ano BIIUSHWE Ha MOBbILLEHWe
YPOBHSI MOIOYHOM NPOAYKTUBHOCTM W KAYECTBEHHBIX NOKa3aTenen Mosioka KOpoB OMbITHOM rpynnbl.

[oBbILLEHWE YPOBHS MOIIOYHOM NPOAYKTUBHOCTM — OAWH U3 BaXHbIX NOKasaTenen, onpeaenstoLmx
9 heKTUBHOCTb MONOYHOTO CKOTOBOACTBA. MOMOYHYI0 NPOAYKTUBHOCTb U KaYeCTBEHHbIE NOKa3aTenm Mo-
noka obecrneynBaeT He TOMbKO HACNeACTBEHHOCTb, HO 1 CHanaHCUPOBAHHOCTb paLyoHa, NOMHOLEHHbIMM
no NUTaTENbHOCTM KOpMamu B Nepuog naktauum [7].
MonoyHas NpoAYKTUBHOCTb KOPOB UCCREAYEMbIX MPYNM B 3aBUCKMOCTY OT UCMONb30BAHMS KOPMO-
Bown go6asku OnTureH Gbina HeoanHakosa (Tabn. 2).
Tabnuua 2
MosioyHas NpoAyKTUBHOCTb KOPOB UCCNeAyeMbIX rpynn (3a nepuoj nuka nakrauum)

n [pynna XMBOTHbIX
OkasaTtenb

KOHTPOmNbHast OnbITHas!
YKuBas macca kopoB, Kr 613,60+14,70 611,80+16,80
[MpoLOMKNTENBHOCTD OMbITa, AHEN 90,0 90,0
CpenHecyTOuHbIN yaow, K 39,50+0,46 41,70+0,74'
Ynoi 3a 90 gHen nakTaumu, kr 3555,00+8,41 3753,00£9,17™
CopepxxaHue xupa B Monoke, % 3,65+0,02 3,76+0,03"
BbIx0g MOMOYHOrO XWpa, Kr 129,75+2,81 141,11+1,03
Konuyecteo monoka B 6a3ucHom xupHocTn 3,6%, kr 3604,37£72,53 3919,804+54 17
Koadhh1LMEHT MONOYHOCTH, KT 579,37+12,17 613,44£10,63
CopepxaHnue 6enka B Monoke, % 3,1840,02 3,3040,02'

MornoyHast npogyKkTuBHOCTL 3a 90 AHel nepuoda nuka NakTauuu cocTaBuiia B OMbITHOW rpynmne
3753,00 kr monoka, 4yto Ha 198,00 6onbLue, Yem B kOHTpone. CpeaHeCyTOUHbIN YAOW B KOHTPOMbHOW rpyn-
ne coctasun 41,70 kr Monoka, 4To Ha 2,20 Kr MeHbLLe. 1o cogepxaHuio xupa 1 6enka KMBOTHbIE OMbITHOM
rpynnbl npesocxoanu Ha 0,11 1 0,12 % KMBOTHBIX KOHTPOMBHOW rpynnbl. KonnyecTso mMosioka 6asncHom
XMPHOCTMN B KOHTPOIbBHOW rpynne Ha 315,43 Kr MeHbLUE, YEM Y XMBOTHbIX ONbITHON rpynnbl. KoadpguumeHT
MOJIO4HOCTM KOPOB COCTaBWi B ONbITHOW rpynne 613,44 kr, yto Ha 34,07 kr 6onbLue, YeM B KOHTpONe.

OnpegerneHune KONWYeCTBa MOSTYYEHHOTO MOSIOKa, COAepXaHusa xupa, benka He obecneunsatoT
MOMHYH OLIEHKY KayecTBa MOJIoKa, 4515 Yero HeobXxoAMMO OnpeaenuTb OpraHonenTuieckue, usndeckue n
XWMWUYECKIEe CBOWMCTBA MOMOKA Y XMBOTHBIX, MOSTYYMBLUKMX B CTPYKTYPE paLmoHa kopMoByto gobasky Ontu-
reH (tabn. 3).

Tabnuua 3
CpaBHuUTENbHAS OLIEHKA KaYECTBEHHbIX NOKasaTenei Monoka

[pynna X1BOTHbIX
lNokasatenb
KOHTpOIbHas onbITHas

Liget Genein Genbin
3anax 6e3 3anaxa 6e3 3anaxa
notHocTb, A° 27,42+0,14 28,65+0,12"
KucnotHocTb, °T 16,30+0,08 16,45+0,09
Cyxoe BeLLecTso, % 11,82+0,09 12,78+0,06™
KaseuH, % 2,06+0,07 2,07+0,04
Como, % 8,24+0,11 8,58+0,07
Nakro3a, % 4,56+0,05 4,5740,04
3ona, % 0,65+0,04 0,69+0,03

Mo opraHonenTUYeCKUM nokasaTensM MOSIOKO KOPOB UCCnedyeMblX rpynn He oTnnyanock. Mnort-
HOCTb MOJIOKa B OMbITHOM rpynne KopoB coctasuna 28,65+0,12 A°, yto Ha 1,23 A° Borblue, YeM B KOHTPO-
ne. KncnoTtHOCTb morioka B KOHTponbHOM rpynne coctasuna 16,30 °T, B onbiTHOW rpynne — 16,45 ©T.
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CopepxaHue B MOSIOKE KOPOB KOHTPOMbLHOW rpynnbl cyxoro Bewectsa coctasuno 11,82%, yto Ha 0,96%
MeHbLUE, YeM B MOMOKE XWBOTHbIX OMbITHOM rpynnbl. KONMYECTBO Ka3eynHa B MOSOKE Y XKMBOTHbIX OMbITHOM
rpynnbl coctaBuno 2,07%, B MONOKe KOPOB KOHTPOSbHOW rpynmbl — 2,06%. Konuyectso Como B Mosioke
KOPOB, MOMy4aBLLUMX B CTPYKType paunoHa kopmoByto gobasky OntureH B gose 100 r, COOTBETCTBEHHO,
8,58%, uto Ha 0,34% GorblLue, YeM B MOJIOKE Y XMBOTHbIX KOHTPOSBHOW rpynnbl. [10 coaepxaHunio B MOno-
Ke NaKTo3bl Y XMBOTHBIX UCCMeLyeMbIX rpynn pasHula oTcyTcTByeT. KommyecTBO 301bl B MOMOKE KOPOB
KOHTpOnbHOM rpynmbl Ha 0,04% MeHbLUe, YeM B MOSIOKE KOPOB OMbITHOW rpynmbl.

3aknrodeHue. Broxummdeckue rnokasatenn KpoBW, XapaKTEPU3YHOWME WHTEHCUBHOCTb oBmeHa
BELLECTB, YKa3blBAOT Ha CHIMKEHWE MX B NMPOLECCe NaKTauumu y BCEX KUBOTHBIX uccnegyembix rpynn. Op-
HaKO B KOHTPOSBbHOW rpynne 3TO CHUKEeHWE LOCTOBEPHO DombLue, YEM Y KMUBOTHBIX OMbITHON PpynMbl Mo
coaepxaHnio 0bLLero KanbLms, LWEenoYHoro pesepsa, rnokosbl, obuiero 6enka, rmobynnHos, GunupybuHa
obuwiero, npn nosbiweHnn coaepxanns gepmentoB AnAT, ACAT n B-rnobynunHoB. Y KMBOTHBIX OMbITHON
rpynnbl Ha3BaHHbIE NOKa3aTenn JOCTOBEPHO BOMbLUE, YEeM KOHTPOIbHOM, YTO YKasbiBaeT Ha MOSIOXUTENb-
HOe BNMsiHWE 1CMONb30BaHUs kKopMoBon Aobasku OnTureH B fose 40 r B nepuog cyxoctos 1 B gose 100 r
B NEPMOZ Nuka nakTauuv ans ynyyiwenus obMeHa BewlecTs, 0becneynsaroLLero HopMy romeoctasa v no-
BbILUEHWE YPOBHS MOSTIOYHOW NPOAYKTUBHOCTU M €€ Ka4eCTBEHHbIX NoKasaTenen.
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WCCNEANOBAHUE NPEHATAJIBHOIO BIIUAHUA 3CTPOIEHA
HA NOCTHATAJbHYIO MOP®OJ10r M0 CEMEHHWKOB NOTOMCTBA

Pumma TaruposHa CynaiimaHoBa

YacTHoe yupexaeHue obpasoBaTenbHas opraHusaums sbicliero obpasoBaHus YHusepcuteT «PEABW3», CaHkT-
Metep6ypr, Poccus

rimma2006@bk.ru, https://orcid.org/0000-0002-1658-9054

Lenb uccnedosaHull — meopemuyeckoe 0bocHogaHuUe pa3pabomku Memodo8 Koppekyuu HapyweHul ee-
HepamueHoU U 3HOOKPUHHOU (hYHKUUU CEeMEHHUKO8 nomomMcmea. B kauecmee akchepumeHmarnbHbIX XUBOMHbIX
ucnorb308asu camok besbix 6ecnopodHbix nabopamopHbix Mbiuel, Maccol 19-21 . XKusomHbie bbinu pasdeneHbi
Ha 2 epynnbi: UHMaKMHYI0 U 3KcnepumeHmarbHyro. Ha cmaduu eecmauuu E11.5 bepemerHocmu 8 00HO U mo xe
8peMsI CymOK 8bINOTHEHO 8HYMPUMBILLIEYHOE 0OHOKpamHoe egedeHue 2% MacisHO20 pacmeopa CUHMEeMUYECKo20
aHarnoea acmpozaeHa cuHacmporna. HassaHue akcnepumeHmarnbsHol epynnei C-25 obpasyemces ¢ y4emom 8800UMO-
20 eewecmesa u €20 003bl, cUHeCmpon 25 MKa/ke, UHMaKkmHasi epynna He nodeepeanacb 603delicmeuto. B xode
uccnedogaHull 8bIS8/1EHO, NPU 88e0EHUU CUHMEMUYECK020 aHao2a 3cmpo2eHa CUHICMPOna 8 op2aHu3M Mamepu
Habmodatomcsi Mopghoo2uyecKue USMEHEeHUs Cmpykmyp CeMeHHUKo8 nomomcmea. Pe3ynbmamei Mopghomempu-
YecK020 aHanu3sa ceMeHHUKo8 nomomcmea besbix 6ecnopodHbIX 1abopamopHbIX Mbiwel npu npeHamanbHoM 00-
HOKpamHoM 88e0eHUU CUHMEMUYECK020 aHaoea acmpozeHa cuHacmpona 6 0o3e 25 Mke/ke nokasasnu USMEHeHUs
8 CMPOEHUU Op2aHa, nposiensalwuecs 8 gude: ymeHbUeHUs cpedHez0 Konudecmea knemok Cepmonu 6 C-25
18,4+1,1 (P<0,05), no cpasHeHuto ¢ uHmakmuol epynnoll (20,8+1,9); ymeHbweHUs cpedHeao Konuyecmsa chep-
mamosoudos 8 C-25 175,0+3,8 (P<0,05), no cpasHeHuto ¢ uHmakmHol e2pynnoli (196,65,3). Habnwdanock usme-
HeHue 8 3HAOKPUHHOU (hYHKUUU CEMEHHUKO8 NOMOMCMea, 8bipaxarouieecs 8 yMmeHbWeHuU cpedHell nnowadu s0ep
Kknemok fleliduea, 8 uHmakmHoU epynne nokasamesnb cocmasun 6,72+1,78, e akcnepumeHmarnbsHol epynne C-25 —
5,88+1,43 (P<0,05). Bosdelicmsue 003b! cuHecmpona Ha cmaduu E11.5 npeHamanbHo20 nepuoda passumusi
nomomcmea npueodum K cmoliKum MOPEOI02UYECKUM USMEHEHUSIM 8 CEMEHHUKax nomomcmea 8 NocmHamarib-
HOM penpodyKmuUgHOM nepuode OHMO2EHE3a.

KnioueBble cnoBa: notomcTeo, 6enble GecrnopoaHble abopaTopHble MbIlK, CEMEHHMKW, NpeHaTanbHoe Bo3gei-
CTBME.

Ana yumuposanus: CynanvaHosa P. T. /iccnenoBaHne npeHaTanbHOrO BIUSIHASL SCTPOTEHA Ha NOCTHATarbHYHO
Mopdhonormio cemeHHUKoB notomcTaa // M3secTus CamapCkoil rocyAapCTBEHHOM CENbCKOXO3SMCTBEHHON akaaemMuu.
2023. Ne2. C. 74-79. doi: 10.55170/19973225_2023_8_2_74.
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The purpose of the research is the theoretical substantiation of the development of methods for correcting violations
of generative and endocrine function of the testes of offspring. Female white mongrel laboratory mice weighing
19-21 g were used as experimental animals. The animals were divided into 2 groups: intact and experimental. At the
gestation stage of E11.5 pregnancy, intramuscular single injection of a 2% oil solution of the synthetic analogue of
estrogen synestrol was performed at the same time of day. The name of the experimental group C-25 is formed tak-
ing into account the injected substance and its dose, synestrol 25 mcg/kg, the intact group was not exposed. In the
course of research, it was revealed that when the synthetic analogue of estrogen synestrol is introduced into the
mother's body, morphological changes in the structures of the testes of the offspring are observed. The results of
morphometric analysis of the testes of the offspring of white mongrel laboratory mice with prenatal single administra-
tion of the synthetic analogue of estrogen synestrol at a dose of 25 mcg/kg showed changes in the structure of the
organ, manifested in the form of: a decrease in the average number of Sertoli cells in C-25 18.4+1.1 (P< 0.05), com-
pared with the intact group (20.8+1.9); reduction of the average number of spermatozoa in C-25 175.0+3.8 (P<0.05),
compared with the intact group (196.6+5.3). There was a change in the endocrine function of the testes of the off-
spring, expressed in a decrease in the average area of the nuclei of Leydig cells, in the intact group the indicator was
6.72+1.78, in the experimental group C-25 — 5.88+1.43 (P< 0.05). Exposure to a dose of synestrol at the E11.5
stage of the prenatal period of offspring development leads to persistent morphological changes in the testes of off-
spring in the postnatal reproductive period of ontogenesis.

Keywords: offspring, white mongrel laboratory mice, testes, prenatal exposure.

For citation: Sulaymanova R. T. (2023). Study of the prenatal effect of estrogen on the postnatal morphology of the
testes of offspring. lzvestiia Samarskoi gosudarstvennoi selskokhoziaistvennoi akademii (Bulletin Samara State Agri-
cultural Academy), 2, 74-79 (in Russ.). doi: 10.55170/19973225_2023_8_2_74.

HapyLueHne penpogyKTUBHOTO 30POBbS SABMAETCH OQHOM M3 akTyanbHbIX NPobriemM MeanumHbI U
BETEpMHapMM BO BCEM MUpE. M3yyeHne pa3BuTMs MYXKCKMX MOMOBLIX Xene3 BCceraa Npuenekano BHUMaHue
YUYEHbIX, M 3TO He CryyvanHo, MyXCKas NorfoBasi CUCTEMA U MYXCKasi MONIoBas xenesa — AUYKO (CEMEH-
HWK) — NpeACcTaBnsoT cOOON OAHY U3 CaMbIX CIIOXKHbBIX, TECHO UHTETPUPOBAHHbLIX CUCTEM B OpraHusme ye-
noseka v Mnekonutaromx [1-4].

3a nocnegHue rogbl BorblLoe BHAMaHWe HayyHbIX UCCRefoBaHWMA 0OpalleHo Ha TOT hakT, 4To
9CTPOreHaKTUBHbIe BELLECTBA HEraTUBHO BIMSIOT HA PENPOAYKTUBHYIO CUCTEMY YENOBEKA U XMBOTHbIX.
OKCnepuMeHTanbHble paboTbl YYEHbIX BbISBAANM NPSAMOE AECTPYKTUBHOE BO3LENCTBME XUMUYECKUX Be-
LLeCTB Ha pa3suBatoLLuiics nnog [5-6].

[10303aBnCUMbI 3QEKT YPOBHS S3CTPOrEeHOB Ha HapacTaHWe rMnepPakTUBHOCTN HOBOPOXAEHHbIX Y
MOMOBO3PENbIX KMBOTHBIX AEMPECCUBHbBIX U TPEBOXHBLIX COCTOSIHWN UCCNEQO0BANCA 4OCTaTOYHO 6OMbLLMM
KONM4eCTBOM aBTOPOB, MOATBEPXAAOWMX HeONaronpuaTHOE BRWSIHUE 3CTPOreHaKTUBHBLIX BELLECTB Ha
HOpManbHoe pa3suTtue nnoga [7-9].

Bonpoc B3alMOOTHOLIEHUS YPOBHS CTEPOMAHBIX FOPMOHOB MaTepuit U Nnoja Ha CErogHsLHNN
[€Hb SBNSAETCS akTyanbHOM npobremMorn penpoaykTonorin. JkcnepumeHTarbHble paboTbl B 3TOM Hanpas-
NEHMM MOMOTyT NpeaynpeanTb MOPGONOTMYECKME HAPYLUEHNS B MYXCKOM PEnpoayKTMBHOW CUCTEME B
nocTHaTanbLHOM OHTOreHese. OueBnaeH (hakT, YTO OCHOBbI A1 Pa3BUTUS MATONOrMM B3POCIIOTO OpraHn3-
Ma 3aKnaablBalTCA Ha paHHUX dTanax OHToreHesa [2]. MiccnepoBaHusa OokasbiBalOT O BIIMSIHUE 3CTpore-
HOB Ha hOpMMpOBaHNE andek nnoga. Mpu uX NOBbLILLEHHOM COAEPXXaHUM NOSIBNSIOTCS KUCTbI B NpUAATKe
ANYKa, aTpOhus CEMEHHBIX NY3bIPbKOB, NpocTaThl U ceMeHHUKOB [10]. KnnHuyeckne faHHble nokasblBaroT,
YTO NPUMEHEHNE BO BpeMs GEPEMEHHOCTI 3K30TEHHbIX KEHCKMX MOMOBLIX FOPMOHOB 3HAYUTENBHO MOBbI-
LaeT y NOTOMCTBA NoKasaTesnb COOTHOLIEHUS KNEeToK Jlenaura, HabnogaeTcs pa3suTie runocnaguin u -
nonnasnit andyek. JkcnepumeHTasnbHble paboTbl JOKa3blBaKT, YTO ACTPOreHbl 3a4epXxuBatoT opMmupoBa-
HWe andek y notomcTaa [4].

Lenb uccnedoeaHull — TeopeTnyeckoe 060CHOBaHNe pa3paboTkn METOAOB KOPPEKLMM HapyLue-
HW reHepPaTMBHOMN U 3HAOKPUHHOM (OYHKLMM CEMEHHWKOB NOTOMCTBA.

3adayu uccnedosaHull — npoaHann3npoBaTb MOPMOGYHKLMOHANEHOE COCTOSIHUE CEMEHHMKOB
notomctea 6enbix 6eCnopoaHbIX MbILLEN, MaTePSIM KOTOPbIX BO BpeMs 6EPEMEHHOCTY BBOAWM CUHTETU-
YeCKU aHanor 3CTporeHa CUHICTPON.
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Mamepuan u memodbi uccnedoeaHuil. B kauecTBe aKCNEPUMEHTANbHbBIX XMBOTHBIX UCMONb30-
Banu camok 6enbix 6ecnopoaHbix nabopaTopHbIX Mbiwen maccon 19-21 r. XKuoTHble Obinn pasgeneHbl
Ha 2 rpynnbl; MHTAKTHYO M aKcnepumeHTanbHyto. Ha craguu rectauyum E 11.5 6epeMeHHOCTV B OAHO U TO
KE BPEMS CYTOK BbIMOMHEHO BHYTPUMbILLIEYHOE OAHOKPaTHOE BBeAeHMe 2% MacnsiHOro pactBopa CUHTe-
TUYECKOrO aHanora acTporeHa cuHacTpona. Pacyetbl achdekTMBHOCTM [03bl NpenapaTta Npou3BOauu B
COOTBETCTBUM C KO3(PULIMEHTOM AN nepepacyeTa 403 BELECTB B MKI/KT Ans Mbiwei [11-12]. HassaHue
rpynnbl 06pa3yeTcs ¢ y4eTOM BBOAMMOIO BELLECTBA M €70 A03bl, CUHECTPON 25 MKr/Kr — C-25, MHTaKTHas
rpynna He noaeepranacb BO34eicTBMIO. [lony4yeHHOe NOTOMCTBO CamLOB BbIBOAWMW U3 OMbiTa
Ha 90-e cyTkn B oaHy U Ty xe a3y — auactpyc [13-14] n ycbinnsnum B COOTBETCTBMM C [UPEKTUBOM
2010/63/EU EBponenckoro napnameHTa n Coseta EBponeiickoro Cotosa ot 22 ceHtsops 2010 roga no
OXpaHe XMBOTHbIX, UCMOMNb3YEMbIX B HAY4YHbIX LENSX U pekoMeH4auusmMu Apyrux MexmgyHapoaHbIX, poc-
CUICKMX W MHCTUTYLIMOHAIbHBIX NpaBun B obnact 61oatukn. [ns oueHkn Mopdhonorniecknx N3MeHeHui
n3Bnekanu ceMeHHuk notomctea. OpraHbl dmkemposanu B 10% HenTpanbHOM 3abydepeHHOM hopma-
NMHe B TE€YeHWe 24 Yacos, NOABEPranM CTaHAAPTHON TMCTONOTMYECKon 0bpaboTke.

3aumkcmpoBaHHble OpraHbl Bbinn pa3pesaHbl OAHOTUMHO MO LIEHTPY, CTPYKTYPHbIE KOMMOHEHTLI
CEMEHHMKOB Dbl U3yYeHbl Ha CTaHAAPTHON NAoLaay cpesa opraHoB. V3aMepeHust cpeaHnx napameTpoB
MOPGOMETPUYECKMX CTPYKTYP CEMEHHIKOB MOTOMCTBA NPOBOAMMUCH HA BCEW NnoLlaan cpesa opraxa [15].
MopchomeTputo 1 BU3yanu3aLmto rmcToNor1yeckux npenapaTtoB CEMEHHUKOB MOTOMCTBA MPOW3BOAUIM C
MCNOMNb30BaHWEM MHBEPTUPOBAHHOIO BUONOrMYECKOro MUKpockona Ans nabopaTopHbIX MCCrnegoBaHWM
Axioobserver co wraTtueom D1 komnaHum-npoussogutens Carl Zeiss Microscopy GmbH (FepmaHusi) co
cneumannanpoBaHHbIM nporpaMmHbIM obecneyeHnem ZEN 2018.

[ns nogcyeTa CTPYKTYPHbIX 3MIEMEHTOB B roHafgax MOTOMCTBA MCMOMb30Bancs MMMEPCUOHHBIN
0bbekTnB 90X Ha cTaHAapPTHbIX Nonsx 3peHus [15]. POTOCLEMKY MMCTONOTMYECKUX NpenapaToB NpPou3Bo-
annu umdposon kamepoit AxioCam MRc5 (ZEISS, Anonus) npu yeenuyernn x100.

CraTuctiyeckyto 06paboTKy OCYLIECTBNSNM C MCnonb3oBaHMeM nporpammbl  Statistica 7.0
(StatSoft, CLUA). Mo kaxagomy napameTpy BbIYUCTANN CpeaHee apuMeTUYeckoe 3HaYeHne u ero CTaH-
AapTHyK owwnbky (M + SD). [locTOBEPHOCTb U3MEHEHUI OLEHMBANK C NOMOLLb0 KpuTepust CTblogeHTa,
pasnuuus onpeaensany npu JOCTUrHyToM ypoBHe 3HaummocTn P<0,05.

Pe3ynsmamsi uccnedoeaHull. Pe3ynbtaTbl MOP(OMETPUYECKOrO aHann3a CEMEHHIKOB NOTOM-
ctBa benbix 6ecnopoaHbix nabopaTopHbIX MbIIEN NPU NPeHaTanbHOM OAHOKPAaTHOM BBEAEHUM CUHTETM-
4eCKoro aHanora 3CTporeHa CMHaCTpona B 4o3e 25 MKI/KT nokasanu M3MEHEHWs B CTPOEHUM OpraHa, npo-
ABNAILIMECH B BUAE: YMEHbLUEHUS cpefHero konnyectsa knetok Ceptorm C-25 18,4+1,1 (P<0,05),
MO CPaBHEHUIO C WMHTaKTHOM rpynnon (20,8+1,9); yMeHblIEHUS CPeaHEero KonW4yecTBa CrnepMaTo3onios
C-25 175,0+3,8 (P<0,05), no cpaBHeHWtO € UHTaKTHOW rpynnoi (196,6+5,3) (puc. 1, 2).
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Puc. 1. CeMeHHWK NOTOMCTBA UHTAKTHOW rpynmbl:
1 — U3BMTOI CEMeHHOI kaHanel,; 2 — 6a3anbHas MembpaHa; 3 — cnepMaToreHHbIn ANUTENNiA; 4 — cnepMaToroHuK;
5 - cnepmarouuTsl; 6 — cnepmaTtugpl; 7 — cnepmatosongsl; 8 — knetkm Ceptonu; 9 — knetkm Jlengura
(okpacka remaToKCUIMHOM M 3031HOM. X100)
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Habnioganock M3MeHeHue B 3HOOKPUHHOM (DYHKLMWM CEMEHHWKOB NOTOMCTBA, BblpaXatoLleecs B
YMEHbLLUEHUN cpefHei nnowaau sgep knetok Jlengura. B vHTaKTHOWM rpynne nokasaTerls COCTaBun
6,72+1,78, B akcnepumeHTanbHow rpynne C-25 — 5,88+1,43 (P<0,05).

Puc. 2. CemeHHMK NOTOMCTBA JKCTepuMeHTanbHon rpynnbl C-25:
1 — 6asanbHas membpaHa; 2 — cnepMaToreHHbIN ANUTENNA; 3 — CNEPMaTOroHum; 4 — cnepmaToLuTbl; 5 — cnepmatuabl;
6 — criepmaTo3onabl; 7 — KPOBEHOCHBIA cocys; 8 — kneTka Ceptonu; 9 — kneTku Jleiura
(oKpacka remaToKCUIMHOM 1 303uHoM. x100)

CpefnHee KONMYECTBO M3BUTbIX CEMEHHbIX KaHambLEB B MHTAKTHOW rpynne cocTtasuo 28,8+2,6, B
akcnepumeHTanbHon C-25 — 28,4421, CpeaHas nnowagb MonepeyHoro CEeYEHUs U3BUTOMO CEMEHHOM
KaHanbLa B UHTAKTHOW rpynne nokasan 1696,20+562,39, C-25 - 1515,61+280,17. CpegHuit guameTtp us-
BUTbIX CEMEHHbIX KaHanbLeB B MHTAKTHOI rpynne coctasun 22,38+4,36, C-25 — 19,99+2,98. CpeaHsisi
TOMLLUMHA CNepMaToreHHoro anutenust B MHTakTHoM rpynne 4,41+0,86, C-25 - 4,45+0,47. Cpeaxee konu-
YecTBO CMEPMATOrOHMEB B 3NUTENWN U3BMTOrO CEMEHHOTO KaHanbla B MHTAKTHOW rpynne COCTaBMMO
26,4+1,1, B akcnepumeHTanbHoi rpynne C-25 — 25,4+1,1. CpeaHee KOnM4ecTBO CNEPMATOLMTOB B WH-
TaKTHOM rpynne coctasuno 32,6+2,1, C-25 — 31,0+1,6. CpeaHee KONMYECTBO cnepMaTing B aNUTENUu us-
BUTOTO CEMEHHOTO KaHanbla COCTaBMNO B WHTaKTHOW rpynne 28,6+1,7, B onbiTHOM rpynne C-25 —
27,2+0,8.

3aknryeHue. AHanna MOpthodyHKLMOHANBHOTO COCTOSIHUS CEMEHHWKOB NMOTOMCTBA MOMOBO3pe-
NbIX CaMLOB, MaTepPsiM KOTOPbIX BO BpeMsi GEPEMEHHOCTY BBOAMIM CUHTETMYECKU aHanor aCTporeHa
CMH3CTPON B [03e 25 MKI/Kr, NoKasan U3MEHEHUsI B TEHEPATMBHOM M B 3HAOKPUHHOM annapaTe roHag
NOTOMCTBA, BbIpaXaloLLMecs B YMEHbLUEHUN CPegHEro KonnMyecTsa Knetok CepTonu, yMeHblIeHU cpea-
Hero Korm4ecTBa CnepMaTo30MaoB, YMEHbLIEHU CPEAHEN nnowaan saep knetok Jlengura. Tn nameHe-
HWS  MpeacTaBnstoT CoOOM [OCTOBEPHbIE KPUTEPUM, OTpaXalowe naTonornyeckne CTPyKTYpHO-
(DYHKLMOHANbHbIE M3MEHEHUS B CEMEHHWKax NOTOMCTBA B BUAE CHWXEHUS NPOAYKLMW MOSIOBbIX KIETOK B
NPOCBETE KaHanbLa, a TakKe YrHETEHUS PerynsLmm UHTEHCUBHOCTY NPOLLECCOB CrepMaToreHesa.

MpeacTaBneHHoe MOPGOGYHKLMOHANBHOTO UCCIEA0BaHNE SBMSETCSH TeopeTnyeckuM 060CHOBa-
HWeM ans pa3paboTkn METOLOB KOPPEKLMM HAPYLIEHWIA FEHEPATUBHOM U 3HLOKPUHHOWM (DYHKLUMM CEMEHHM-
KOB NOTOMCTBA.
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PEABUINUTALIMA COBAK C MATONOIMEN B OBJTACTU NIOKTEBOIO CYCTABA

Mogmuna AHatonbeBHa MuHiok!™, Anekcanapa BacunbeBHa KameHckas?

1Camapcknit rocyaapCTBEHHbIN arpapHbIit yHuBepcuTeT, YeTb-Kunensckuin, Camapckas obnacts, Poccus
2MockoBCkasi rocygapCTBEHHAs akagemusi BETEPMHApHOW MeauumHbl 1 BuotexHonorum umenn K. M. CkpsbuHa,
Mocksa, Poccus
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Llenb uccnedosaHull — nogbiieHue aghghekmugHocmu peabunumayuu cobak ¢ namonoaueli 8 obnacmu
J1I0Kmeso20 cycmaea. Peabunumayusi mpebyem MHO209manH020 Nodxoda, Lesbio KOmopo2o A8ngemces 8038pa-
weHue buomexaHuyecKux cgolicme J1I0KMeeo20 cycmasa K npexHeMmy hyHKUUOHaIbHOMY yposHio. [pu peabusnu-
mayuu Heobxodumo yyumbigams. nocnedcmeusi mpasembl UU XUPYPaU4ecko2o emewamenscmea O0mKHbI Obimb
cgedeHbl K MUHUMYMY; He cnedyem nepeHanpsieamb NUWHUMU Hazpy3KkaMu 3axusalouwjue mkaHu; cobaka 0O/mKHa
coomeememeosamb 0npedenieHHbIM KpUMEPUSM Ha 8cex amanax peabunumauuu; npoepamma 0omkHa 6bimb 0C-
HOBaHa Ha HOBEULWIUX Hay4YHbIX U KIUHUYECKUX uccnedosaHusix; Kypc U npoepamma AomkHbl bbimb pa3pabomaHb!
0ns kaxdol cobaku uHOUBUOYaNbHO 8 3asLCUMOCMU Om Xapakmepa namosioeuu; npoepamma peabunumauyuu
domkHa bbimb cosmecmHol pabomoll eemepuHapHo20 Xupypea-opmoneda, peabunumornoza, enadenbua Xugom-
Ho20 u cobaku. HayyHble uccnedosaHusi nposodunu Ha 6ase eemepuHapHol KnuHuku «Kpoko3o0o» 2. Camapa.
O6wexkm uccnedosaHull — cobaku KpynHbix nopod 8 Korudecmee 43 207108, NPEUMyUleCmeeHHo 8 gospacme 00
24 mecsyes ¢ duaeHocmuposaHHol ducnnasuell ToKmegoeo cycmaga. Bcto npozpammy peabunumayuu pasdenunu
Ha Yembipe 0CHOBHbIX amana. [lepebili aman — 7-21 CymKu nocne onepamusHo20 eMeliamesnibcmea Uniu mpasmb|
JI0KmMego20 cycmaea y cobak. Bmopol aman — 28-49 cymku. Tpemut aman — 49-89 cymku. Yemeépmbii aman —
bonee 84 cymok nocne onepamusHO20 emelamenbcmea unu mpasMbi J10KMegoeo cycmaea y cobak. B xode uc-
cnedosaHuli anpobuposaHHbi criedyroujue Mmemodsl peabunumayuu T0KMeso20 Cycmasa: MaHyasnbHas mepanus,
eudpomepanus, Kpuomepanus, n1la3epHasi mepanus, yribmpassykosasi mepanusi, YpECKOXHasi anekmpoHeljpocmu-
mynayusi Hepsos. pu ycrnosuu Havana peabunumayuu 00 14 cymok ¢ MOMeHma onepamusHoO20 8Mewamesnscmea
Unu mpasmbI I0KMego20 cycmaga y cobak y 37 201108 ydanock 80cCMaHO8UMb NOTHOUEHHbIU 00bem O8UXEHUS 8
JIOKmesoM cycmaee u u3bexamb pasgumusi KoHmpakmyp. Y 6 2onoe, Hayaswux npouecc peabunumayuu 9o
60 cymok ¢ MOMeHma onepamugHo20 eMelamenbcmea Unu mpagMbl 110KMego2o cycmasa, ydanoch 80cCmaHo-
8UMb NUWb YaCMUYHyto amnaumyody OBUXKEHUS U3-3a pa3sumusi KOHmpakmypbI 8 TIOKMEe8OM Cycmase.

KntoueBble cnoBa: peabunutauyms, BOCCTaHOBNEHME CyCTaBa, BuomexaHuka, cobaka, rMgpoTepanus, avanasoH
OBWXEHNA.

Ana yumupoeaHus: Muniok J1. A., KameHckas A. B. Peabunutaums cobak ¢ natonoruei B 061actu nOKTEBOMO Cy-
ctaea /I W3sectuss Camapckoil rocyaapCTBEHHOM CEMNbCKOXO3ANCTBEHHOM akagemun. 2023. Ne2. C. 80-86.
doi: 10.55170/19973225_2023_8_2_80.
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The aim of the research is to increase the effectiveness of rehabilitation of dogs with pathology in the elbow joint.
Rehabilitation requires a multi-stage approach, the purpose of which is to return the biomechanical properties of the
elbow joint to the previous functional level. During rehabilitation, it is necessary to take into account: the conse-
quences of injury or surgical intervention should be minimized; the healing tissues should not be overstressed with
unnecessary loads; the dog must meet certain criteria at all stages of rehabilitation; the program should be based on
the latest scientific and clinical research; the course and program should be developed for each dog individually, de-
pending on the nature of the pathology; the rehabilitation program should be a joint work of a veterinary orthopedic
surgeon, a rehabilitologist, an animal owner and a dog. Scientific research was carried out on the basis of the veteri-
nary clinic «KrokoZoo» in Samara. The object of research is dogs of large breeds in the amount of 43 heads, mainly
under the age of 24 months with diagnosed dysplasia of the elbow joint. The entire rehabilitation program was divid-
ed into four main stages. The first stage is 7-21 days after surgical intervention or injury of the elbow joint in dogs.
The second stage is 28-49 days. The third stage is 49-89 days. The fourth stage is more than 84 days after surgery
or injury to the elbow joint in dogs. The following methods of elbow joint rehabilitation have been tested in the course
of research: manual therapy, hydrotherapy, cryotherapy, laser therapy, ultrasound therapy, percutaneous nerve elec-
trical stimulation. Subject to the start of rehabilitation up to 14 days from the moment of surgery or injury to the elbow
jointin dogs, 37 heads managed to restore the full volume of movement in the elbow joint and avoid the development
of contractures. In 6 heads that started the rehabilitation process up to 60 days from the moment of surgery or injury
to the elbow joint, it was possible to restore only a partial amplitude of movement due to the development of contrac-
ture in the elbow joint.

Keywords: rehabilitation, joint restoration, biomechanics, dog, hydrotherapy, range of motion.

For citation: Minyuk, L. A. & Kamenskaya, A. V. (2023). Rehabilitation of dogs with pathology in the elbow joint.
Izvestiia Samarskoi gosudarstvennoi selskokhoziaistvennoi akademii (Bulletin Samara State Agricultural Academy),
2, 80-86 (in Russ.). doi: 10.55170/19973225_2023_8_2_80.

XpomoTa Ha rpyaHyt KOHEYHOCTb, Bbl3BaHHas 3ab0neBaHMEM UMK TPaBMOW NOKTEBOrO CYCTaBa,
yacTo BCTpevaemasi natonorus y cobak. [atoreHes u xupypriyeckoe neyeHne 3aborneBaHuin NOKTEBOTO
cycrtaBa y cobak 4OCTaTOMHO XOPOLUO ONMCaHbl, OAHAKO PEKOMEHAALMN N NPOTOKOSbI BOCCTAHOBUTENBHOM
Tepanuu (peabunutauum) Nocne XMpypria4eckoro BMELLATeNbCTBa OnMUcaHbl 4OCTATOMHO CKYAHO.

Peabunutaums nocrne TpaBMbl MW ONepaLun Ha JIOKTEBOM CycTaBe TpebyeT MHOro3TanHoro nog-
X04a, Lernbio KOTOPOro SIBNSETCS BO3BPaLLEHNE BMOMEXaHNYECKIX CBOWCTB NIOKTEBOMO CycTaBa cobaku K
npexHeMy (YHKLUMOHAMbHOMY YpOBHIO. [pn peabunutauyum NOKTEBOMO cycTaBa HEOBXOAMMO y4nTbIBATL
HECKOMbKO KMKYEBbIX MPUHLUMMOB paboTbl: NOCNEACTBUS TPaBMbl MM XMPYPrM4ecKoro BMeLaTeNnbCcTBa
LOMKHbI ObITb MOMHOCTLIO YCTPAHEHb! UAWM CBEAEHBI K MUHUMYMY; HE CriedyeT nepeHanpsratb UWHUMM
Harpyskamu 3axuBaroline TkaHu; cobaka LOSmKHA COOTBETCTBOBATL OMpeneSieHHbIM KPUTEPUSM Ha BCEX
aTanax peabunurauum; nporpaMma OOMKHa ObITb OCHOBAHA Ha HOBEWLLMX HAY4HbIX M KIMHUYECKUX WC-
CnefoBaHMAX; Kypc U NporpaMMa JOmKHbI ObiTb paspaboTaHbl ANns Kaxaon cobakm NHAMBMAYanbHO B 3a-
BMCMMOCTW OT XapakTepa naTonoriu; nporpaMmma peabunutauum gomkHa ObiTb COBMECTHOM paboTon Be-
TEPUHAPHOTO XMpypra-opToneaa, peabunuronora, BnagenbLa XMBOTHOTO U cobakwm.

Peabunutaums nokTeBoro cycraBa 00bl4HO BKIOYaeT B cebs KOMOUHALMIO TakMX METOLOB, Kak:
KpuoTepanus, yoapHO BOMHOBasi Tepanusi, NasepHas Tepanus, BogHas beroeas fopoxka, pabora B bac-
CenHe, MaHyanbHasi Tepanus U NnporpaMma JOMaLLHUX YNpaXHEeHWi, paspaboTaHHas BeTeprUHapHbIM Bpa-
yom-peabunutornoroMm. PeabunutaunoHHas Tepanus  MCMONb3yeTcs, 4TOBbl MOMOYL  YMEHbLUUTb
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nocreonepawmoHHyto 60b 1 BocnaneHne, BOCCTaHOBUTb AuanasoH asuxeHuin (ROM), BepHYTb Mbiley-
HbIl Kapkac B MOMHOLEHHOe paboyee cocTosHWe. Kaxabi cryyal yHUKaneH u UHOMBWAYaneH, u Takue
(haKTopbl, KaK NPOAOIKUTENBHOCTb XPOMOTbI 4O OMnepaLyy, BTOPUYHbIE OCTEOAPTPO3HbIE M3MEHEHUS B
CycTaBe, a Takke TUM XMpYprivyeckoro BMeLLaTeNbCTBa, BUSIOT HA CKOPOCTb 3aXWBMNEHWS U BOCCTAHOB-
neHue ytpaveHHON (yHKUMM. OyYeHb BaXHO BCEM CheluanucTam LeilcTBOBaTb CAXEHHO U KaK MOXHO
ckopee paspabatbiBaTb nporpammy peabunutauuu ons nauueHta. [lokasaHo, YTO NauueHTbl, KOTopble
noceLjany B Te4YEHWe NEPBON HEAENM Nocne onepauum peabunutonora, UMEnM nyyllee NUTaHue CycTas-
HOrO XpsiLLa, YTO KOCBEHHO BMMSNO Ha CUHTE3 KoNnareHoBow TkaHu [1]. OgHol 13 BegyLmx METOAMK noa-
[epXaHns 1 BOCCTAHOBIEHNS BOMEXaHuKN Y cobak, MMetLLMX NaTosormn B IOKTEBOM CyCTaBe, ABNSETCS
rmgpotepanus [2-3].

Lenb uccnedoeaHuil — noBbileHWe 3 deKTUBHOCTM peabunutaumm cobak ¢ natonorven B 06-
nacTu NOKTEeBOro CycraBa.

3adayu uccnedoeaHull - anpobupoBaTb METOANKY peabunuTaummn cobak ¢ naTonorueit NoKTeBo-
ro CycTaBa, BKIIOYAIOLLYI0 MaHyamnbHyl Tepanuio, KpuoTepanuio, NasepHylo Tepanuio, yibTpasByKOBYHO
Tepanmto, YPECKOXHYH ANEKTPOHENPOCTAMYNALMIO HEPBOB, NEYEBHYH0 TMMHACTHKY.

Memodbi u pesynbmamsi uccnedosaHuil. iccnenoBaquns NpoBoaMnmMCch Ha 6ase BETEpPUHAPHOIA
knuHukn «Kpoko3oo» r. Camapa. OBbekT nccnegoBaHnii — cobaku KpynHbIX NOPoA B KonuyecTse 43 ronos,
NPeuMyLLECTBEHHO B BO3pacTe [0 24 MecsleB C AMarHOCTMPOBAHHOM AMcnnasuen NoKTeBOro cycrasa.
[ins npoBeaeHus annpobauun Bcs nporpamma peabunutauun Bbina pasgenieHa Ha YeTbipe OCHOBHbIX
aTana.

[MepBbIi aTan — 7-21 cyT. nocne onepaTUBHOMO BMELLATENbCTBA UMW TPaBMbI JIOKTEBOIO CycTasa Y
cobak. JTOT aTan BkIoYan B cebs: MaHyanbHyo Tepanuio, KpuoTepanuio, Ta3epHyro Tepanuio, ybTpassy-
KOBYIO Teparuio, YPECKOXHYK SNEeKTPOHeNPOCTUMYNALUMIO HEPBOB, Nle4ebHylo rMMHacTuKky. Llenb aTtoro
aTana — CBECTU K MUHUMYMY NOCNEACTBUS UMMOBUNU3aLIMN, 3aLUTUTD 3aXMBAIOLLYI0 TKaHb, BOCCTAHOBUTb
6e360nesHeHHbIn 0B6beM [BWXEHWA, YMEHbLUMTb BOCMANUTENbHLIA NPOLECC, BOCCTAHOBUTL BECOBYH
Harpy3ky u 3aMefnuTb MbILLEYHYI0 aTPOMI0 NOPAXXEHHON KOHEYHOCTU [4-5]. Ha aTOM aTane BaXHO He ne-
peHanpsraTb 3aXuBatoLLMe TKaHU UK uMnnaHTaTel. Bnagenew cobaku orpaHuymnBan e€ akTUBHOCTb W Bbl-
rynuBan TomnbKO Ha KOPOTKOM MOBOZKE.

MaHyarnbHas Tepanus BbIMOMHANAch Ans NUTaHUS CyCTABHOTO Xpsilia U NOMOLLM B CUHTE3E Konna-
reHOBOW TkaHW. Bo3aencTeme Npous3BOAMIIOCH HA BCIO TPYOHYI0 KOHEYHOCTb (puc. 1). Manunynsumm Bbi-
NONHANUCL 2-3 pasa B AeHb BO BCEX MIOCKOCTSX ABVXEHWS TOKTEBOMO CycTaBa W 3ansicTbst AN NpenoT-
BpaLLeHns 0b6pa3oBaHNs PyObLOBOM TKaHW 1 CNaek.

BoccTtaHoBneHre nomnHoro pasrubaHus foKTeBOro cyctaBa SBMANOCL OCHOBHOW Lienbio peabunu-
Taumm, BO n3bexaHne pa3BuTUs KOHTPAKTYP B NOKTEBOM cycTaBe y cobak [6-7].

Pwvc. 1. MaHyanbHas Tepanus nepeoro atana, naccuBHbIA AuanasoH ABWKEHWNA
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MaHyarnbHas Tepanus nomorna ysenuuusatb KpoBooOpalleHne B 30He BO3AEUCTBUS, NPONpUo-
LenumIo 1 YMEHbLUMTL BOCManeH1e B NOKTEBOM CycTase y cobak. KayganbHoe BpalleHre BbINOMHANOCH B
CpeaHeM Auana3oHe ABWKEHWS, YTOBbl MOMOYb BOCCTAHOBWUTL MOMHOE pasrbaHune NokTs. ArpeccuBHble
MeTogbl MobunM3aumn He MCnonb3oBanuch 4O Gonee no3gHuMx aTanoB peabunurauuu, koraa Gonesoi
CMHOPOM YXe NPOLUEN.

Mobunusauns cycTaBoB BbINOMHANACh AN BCEX CYCTABOB, B TOM YUCHe A4N15 TeX, KOTOpble r1no-
MOBWbHBI UK OrpaHnyeHbl B NOObIX HanpaeneHusix. M3-3a komneHcauun pacnpeaeneHns Harpysku, Ko-
TOpas BO3HUKana o Unu nocrne onepauum, Ha NOKTEBOM cycTase TpeboBarnacb MaHyarbHas Tepanus He
TONbKO rPYAHOW KOHEYHOCTH, NOMYYMBLUEN XMPYPIUYECKOEe NEeYEHMe, HO U MHTAKTHOW KOHEYHOCTH, LIENHO-
My OTAeny NO3BOHOYHMKA, Ta30BbIM KOHeYHOCTAM. Ecnm cobaka no-npexHemy ucnbiTbiBana TPYAHOCTY C
LOCTVXEHUEM MOSTHOTO PACTSHKEHUS MPKU MOBUNM3aLMK, Torha NPUMEHSNN LNUTENbHYI0 PACTSKKY C HU3KON
Harpy3koi, YToObl BbI3BaTb pacTsHKeHME KonnareHoBon TkaHu [8-9].

Korga cobaka nexana Ha Boky ¢ NOANOXEHHbIM MO, NeY0 BanMkoM 13 NOMOTEHLA, KOTOPbIV Aeil-
CTBYET Kak TOYKa OMnopbl, K 3ansCTblo U AUCTanbHOMY OTAENy npeanneybs NPUMEHANOCh NErkoe HagaBnu-
BaHue W conpoTuenexue. MpuknagpiBaemoe conpoTuanerne Hbino HebonbLnm, 4Tobbl cobaka morna Bbl-
MOMHSATbL PACTSKKY B TeYEHWe BCero BpemeHu 6e3 6o nnm MblleyHoro cnaama. IHTEHCMBHOCTb TEXHUKM
pacTsHKeHUs 1 MOBUM3aLMM OrpaHNYMBarIoCh 3aXMBNEHNEM NOPaXEHHBIX TkaHel. Kpuotepanus ucnonb-
30Banacb Ans yMeHblUeHus BocnanutenbHoro npouecca [10]. Mbl npuknagbiBany neq BOKpYr BCEro Jok-
TeBoro cycrasa Ha 15-20 MUHYT 3-6 pas B feHb.

lasepHyto Tepanuio NPOBOANIN eXeHEBHO B TeyeHue 1-1 Hegenu, B TedeHue 2-i Hegenu npoBo-
OUnW Yyepes aeHb. [ocne 2-i Hefenum nasepHyto Tepanuio NpUMeHsanK no Mepe Heobxoaumocty [11].

YnbTpa3sykoBas Tepanus SBASETCS LWMPOKO UCNOMb3yeMbIM 3MeKTPOTEPANEBTUYECKAM METOLOM
B MeOMLMHE YenoBeka U OCHOBaHa Ha BO3AEMCTBMM Ha TENo NPOAONbHBIX 3BYKOBbLIX BOSH ANS LOCTUXE-
HWUSI TepaneBTUYECKOro adpekTa. YnbTpasByk OkasbiBaeT NPSAMOE BO3AEUCTBUE HA KNETKW, CTUMYIMPYS
3axuBneHve. paduk neyeHns BKNYan exeaHeBHoe neyenne 4o 10 aHen ¢ nocrneayowmmMm ceaHcamu
Nno Mepe ynyyLleHNs COCTOSHMS.

UpeckoxHas aneKTpoHenpocTUMynaLms obbl4HO 1cnonbayetcs Ans obneryenns 6onesbIx Nposis-
NEHMN Npu opToneanyecknx natonornax y cobak. [laHHylo Tepanuio NpoBoaunu OT 3 [0 7 CEaHCOB B He-
[€ento, 3aTeM NeproanYHOCTb YBENUYMBANM N0 Mepe yMeHbLUEHNUS BONEBOrO CUHAPOMA U XPOMOTBI.

PaHHue aTanbl peabunurauum SOMKHbI OblTb HanpaBneHbl HA YCTPAHEHUE MbILLEYHON aTpoum C
NOMOLLbHO NIeYEBHbIX ynpaXHeHW. [1ns BOCCTAHOBNEHUS NPONPUOLENLMM N HEPBHO-MbILIEYHOO KOHTPOMS
BEPXHEN KOHEYHOCTM BbIMOSHAMNCL NONEPEMEHHBIE PUTMUYECKUE CTabUNM3aLMOHHbIE YNPaXHEHUs Ans
(brieKCum, SKCTEH3WUW, OTBELEHWS rPYOHbIX KOHEYHOCTEW, naTepanbHOro W KonmnatepanbHoro BpalleHus
nneva.

Xoab0y Ha NoBOAKe HAauMHaNW cpasy nocne onepauuu, HaumHas ¢ 5-10 MuHyT 3 pasa B AeHb, yBe-
nM4nBas NPOLOSMKUTENBHOCTL NELUMX NPOrynoK Ao 20 MUHYT MO Mepe YnyyLleHWUst camouyBCTBUS cobak.
Mpu ymeHbLLeHnn BoneBoro cMHApoOMa K nporynkam 4o6aBnsnm ynpaxHeHUs ¢ OTArOLEHUSIMM, KOTopble
BbINOMHSANUCH EXEAHEBHO.

Btopoi atan — 28-49 cyTku nocre onepaTMBHOrO BMeLIATENbCTBA UM TPaBMbI JIOKTEBOrO CycTaBa
y cobak. K atomy atany npuctynanu, koraa y cobaku Habmogancs nonHOLEHHbIA AuanasoH OBVKEHWH,
MWHUManbHble GoneBble NPOSIBNEHUS U YYBCTBUTENBHOCTb, XPOMOTA CTAHOBUMACh MEHEE BbIPAXEHHOM.
YnpaxHeHWs Ha pacTshkky NPOAOMKanu BXOAUTb B NPOTOKON peabunurauun Ans noaaepxaHns nosHom
(brieKCMm 1 3KCTEH3UM NOKTEBOTO CycTasa. [MBKOCTb Ha 3TOM 3Tane pa3BuBanach 3a CHET: PreKCun 1 aKc-
TEH3UM 3anACTbs, laTepanbHbIX U KonnaTeparbHbIX BpaLLEeHUN 1 ropu3oHTanbHOM agayKumu.

AKLEHT fenancs Ha yBENMYEHUM CUMbl 1 NPOMPUOLIENLMM NOPaXEHHbIX KOHeYHocTel. Cunosble
ynpaxHeHWs BKktoyanu Gonee AnuTenbHbIE NPOryrky Ha NOBOAKE, B TOM YMCIE BBEPX M BHWU3 MO CKIOHY,
nepeLLarvBaHue Yyepe3 NpeaMeThl, Takue Kak nanku, Uiu nporynku no HEepOBHLIM MOBEPXHOCTSM, TakuM
KaK necok, LwebeHb Mnu BbICOKasi Tpasa U CHeT.

lmapoTepanus — UCMONb30BaHMe BOAHOW OGEroBomn LOPOXKW. Ha B3rnsig aBTOPOB 3TO BbICOKOI(-
(heKTUBHbIA MeTo peabunurauum cobak ¢ natonorusMn B 061acTi NOKTEBOrO cycTasa. [pu KIMH14eckom
OCMOTpE Ha AaHHOM 3Tane y cobaku He JOIKHO BbITh NanbnMpyeMon 60ne3HeHHOCTH U BUAUMOrO BOCna-
NEHUS rPYAHON KOHEYHOCTU. Bech LWOBHbIN MaTepuan 4OSKEH BbITb CHAT, KOXHbIE NOKPOBbI AOIKHbI ObITh
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6e3 Buaumbix natonorui. CeaHchl rmapoTepaniy NpoBoaunu 2-3 pasa B Hegento. [lepsoe 3aHsATMe 3aHK-
Mano He 6onee 15-20 MUHYT, Harpy3ky Ha XWBOTHOE YBENMYMBANW no Mepe HeoBXoaMMOCTH Kaxaoe 3a-
HATUE Ha 5-10 MUHYT.

Ha aTOM 3Tane Takke BbINOMHANM YNPaXHEHNS HA HEPBHO-MbILIEYHBI KOHTPOIb, YTOBbI yCHnuTL
CNOCOBHOCTb MbILLL, KOHTPONMPOBATL JIOKTEBOM CYCTaB BO BPEMS 3aHATUIA MaHyarnbHOW Tepanuen. JTu
TPEHUPOBKW BKMKOYANK YNPaXHEHUS Ha NMPONPUOLENTUBHYI0 HEPBHO-MbILLEYHYIO CTUMYMSLMIO C pUTMUYE-
CKOW cTabunusaumen u MeaneHHble PEBEPCHBHbIE YNPaXKHEHNS HA (PREKCUI0 NOKTEBOTO U 3ansiCTHOMO CY-
CcTaBa C Py4HbIM COMPOTUBIIEHNEM.

Tpetun atan — 49-89 cyTkn nocne onepaT1BHOTO BMELLATENbCTBA UMW TPaBMbI JIOKTEBOTO CyCTaBa
y cobak. Lienbto aToro atana Gbiav nocTeneHHoe YBENMYEHNe CUrbl, MOLHOCTU, BbIHOCIIMBOCTM U HEPBHO-
MbILLEYHOrO KOHTPONS, YTOBbI NOATOTOBUTLCA K MOCTENEHHOMY BO3BPALLEHMIO K aKTUBHOW W NONHOLEHHOM
KU3HMW.

TpEeHUpPOBKM Ha 3TOM 3Tane BKMtoYann B cebs arpeccuBHbIE CUNOBbIE YNPAXHEHWS C YNOPOM Ha
BbICOKYK) CKOPOCTb M 3KCLIEHTPUYECKIE COKPALLEHMS, a Takke NIMOMETPUYECKUE ynpaxHeHus. drekcuio B
NOKTEBOM CyCTaBe BbIMOMHSAMM C NOMOLLbI0 GaHaaxei, YTobbl akUEHTUPOBATL BHUMAHWE Ha MEANEHHbIX W
BbICTPbIX KOHLEHTPUYECKUX M SKCLEHTPUYECKUX CokpalleHusx. Ha Bonee no3gHux ctagusx 3Toro atana
NNMOMETPUYECKIE YNPAKHEHUS BbINOMHAMN C BKIIOYEHUEM B NPOrpamMMy NpbhKKOB. YBENYEHWE BPEMEHH,
pacCTOsHWA, CKOPOCTU MK pernibedha MECTHOCTM BO BPEMS MPOrySiok Ha MOBOAKE MOMOITO B YKpenneHum
CBSA30YHOrO annapata. bonee kpyTble XONMbl ¥ NECTHULB! MOMOMAM B LOMOMHUTENBHOM YKpEnneHuu.
YnpaxHeH!s Ha nponpuoLenumio n ctabunusaumio yCoBEepLLIEHCTBOBAMM C NOMOLLBIO KavatoLLMXCs JOCOK
Uv neYvebHbIX ynpaxHeHUn ¢ MaYoMm (puc. 2). PasmeleHne cobakn Ha Takon HEYCTOMYUBOM NMOBEPXHOCTM
yryyLLano nNpoKcMMasbHy Cuny nepegHux KoHewHocTen [15].

Puc. 2. TepaneBTquCKaﬂ TMMHACTWKa TPETLETO 3Tana, ynpaxHeHne nponpuouenymn ¢ uCnonb3oBaHMeM CHapaaa

YeTBEpTbIN 3aTan — 6onee 84 cyTok nocre onepaTMBHOMO BMELLATENLCTBA UMW TPaBMbI FIOKTEBOIO
cycraBa y cobak. epen Tem kak cobake ObINo paspeLLeHo NPUCTYNUTL K 3TOMY 3Tany peabunurauum, oHa
NPOXOAMNa NpOBEpKY Ha MOMHOLEHHBIA 06BEM ABWXEHWIA, OTCYTCTBUE GONEBOrO CUHLPOMA MM YyBCTBU-
TENbHOCTU, PABHOMEPHON CUMMETPUN MbILLL, TPYAHbIX KOHEYHOCTEN, OTCYTCTBMS MPU3HAKOB XPOMOTbI Ha
Lary, pbiCi WK NMpW BbINOMHEHUM Y3KUX KPYTOB Ha pbICW. ECnW 3axuBneHne BCex TKaHen Mpou3OLso
[OMKHbIM 06pasom, TO npeanarani akTUBHble METOAbI peabunuTaumm, Takme Kak NpbbKKA (Ha onopy/c
onopbl unu Yepes Hapbep). Ecnn cobaka 4o TpaBMbl MK BonesHu 3aHMManacb akTMBHO CMOPTOM, TO Ha
9TOM 3Tane eé OnopHO-ABUraTeNbHbIA annapaT MOXHO HaYMHATb FOTOBUTb K BO3BPALLEHMUIO B MPEXHMIA
pexum. [JpeccupoBKy CNOpTUBHOM cobaku npeanaranit HayuHaTb 3 pasa B HEAEMNO C BbIXOAHLIM AHEM
Mexay TpeHupoBkamu. Kaxablit 3Tan BhIMOMHANCA He MEHee ABYX pa3 B pasHble OHW, npexae Yyem cobake
paspeLLanoch NepenTy k cneaytowemy atany. [1ns cnopTueHoi cobaku BaKHO BbINOMHATL akTUBHYLO pac-
TSOKKY nepeq TPEHUPOBKOI W BbICTyNneHneM. 310 obecneunBaeT agekBaTHY0 pasmMuHKy, a Takke obecne-
YMBaET NOAAEPkaHNe HeobXoaMMON amMnNTYAbl ABKEHWS U TMOKOCTM rPYAHON KOHEYHOCTM.
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Ypanocb anpobupoBaTh BCe METOAMKN peabunutaLmm NoKTeBoro cycrasa y cobak. Mpu ycnosuu
Hayana peabunutaumm Jo 14 cyTok ¢ MOMEHTa OnepaTUBHOMO BMELIATENbCTBA MM TPaBMbl FOKTEBOIO
cyctaBa y cobak — y 37 ronoB yfanoch BOCCTaHOBUTb NOMHOLEHHbI 06bEM ABIKEHNS B IOKTEBOM CyCTa-
B€ M n3bexaTb pasBUTUS KOHTPAKTYp. Y 6 ronos, HayaBLLKMX npoLecc peabunurauum ao 60 cyTok ¢ MOMeH-
Ta ONepaTUBHOIO BMELLATENbCTBA MMM TPaBMbI FIOKTEBOTO CyCTaBa, YAanoch BOCCTAHOBUTL MNLLb YacTUY-
HYK0 aMNAUTYAY OBWKEHUS N3-3a Pa3BUTUSH KOHTPAKTYpPbI B JIOKTEBOM CyCTaBe.

3aknroyeHue. duanoTepanus opToneanyeckux 3abonesaHnin UMEET NPOYHYH0 HayYHYH OCHOBY B
ryMaHHoW MeauuuHe. MHorve vccrnefoBaHus nokasanu NpeuMyllecTBa peabunutauun nocne TpaBMbl
TIOKTEBOrO CycTaBa UMK XMPYPruyeckoro BMELLaTENbCTBa 1 UCCeaoBaHUs aBTOPOB B TOM Yuche. BaxHo
MOHWMATb, YTO B peabunutaummu NoKTeBoro cycTaBa y cobak MeTofbl BOCCTAHOBUTENBHOM Tepanuu JOMx-
Hbl BbITb MHANMBMAYANBHO NOAOOPaHbI KaXaOMY MaLMeHTy B 3aBUCKMOCTM OT XapaKkTepa naTonorm 1 Ts-
JKECTN COCTOSIHUS U NPOLOMKUTENBHOCTM GonesHu. B cBSA3M ¢ NpoBeAEHHBIMM UCCIIEA0BAHMSIMU CYNTAEM,
4YTO TepaneBTMYeckas peabunutaums y cobak MMeeT 3HaUMMYI0 LIEHHOCTb B BOCCTAHOBMEHWM BUoMeXaHm-
KM NOKTEBOro cyctaBa y cobak. [ins nonyyeHus MakcUManbHOro MOMOXMTENBHOMO pesynbTata Bcerga
TpebyeTcs TepaneBTUYECKOe Cornacue Mexay BeTePUHAPHBIM BpayoM 1 BadenbLeM nUToMua.
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Llenb uccrnedogaHull — noBbILEHUE KIEMOYHO20 U 2yMOpanbHO20 UMMYyHUMema npodyKmuUBHbIX XUgom-
HbIX. M3y4eH aucmozeHe3 U (hyHKULOHaIbHOE CMaHoBMeHue mumyca u numgbamuyeckux y3nos y nopocsm 6o
8HympuUympobHbIl nepuod. YcmaHO08IeHo, Ymo muMyc, KaKk UeHmpanbHbIli 0paaH UMMYHHOU cucmeMbl, (hopmupy-
emcs y nnoda cguHell ¢ 30-cymoyHo2o go3pacma. Macca 8unoykosol xenesbi 8 3mom nepuod cocmasnsiem
30,30+0,24 me, OnuHa — 1,20+0,04 cm, wupuHa — 0,3£0,01 cm. Y nnoda 100-cymoyHo20 803pacma macca u dnuHa
8UITOYKOBOU Xene3bl 0cmogepHo ysenuyusatomes 6 4,5 pasa, wupuHa — 8 2 pa3a. ¥ 50-cymoyHbix nnodos 00nbKu
mumyca OughghepeHyuUpyomcs Ha KOPKOBOE U M032080€ 8ewecmeo. B Kopkosom eewecmee donek mumyca Konu-
yecmeo eemouumobnacmos Haxodumces Ha yposHe 3,18+0,2, 6onbuwiux numgouyumos — 3,12+0,1, cpedHux num-
oyumoe — 64,48+1,4, manbix numgpoyumos — 140,34+4,6. Y 50-cymouHbix nnodos hopmupyromes nesbill nped-
JI0NamoyYHbIl U 3a2nomoyHbiti numgoysnbsl. C 70-cymoyHo20 gospacma y nino0og 8 numgbamuyeckux y3nax
opmupytomes onnukynsl. B connukynax konudecmeo Manbix numgoyumos Haxodumes 8 npedenax om
32,02+0,2 do 32,18%, cpedHux numgpoyumos — om 45,21+1,52 do 45,29+1,25% u 6onbuiux numgouyumos — om
3,94+0,24 00 5,79+0,23%. Y nnodoe ceuHel numgbamuyeckue y3rbi Kak opaaHbl TUMEGOUOHO20 KPOBEMBOPEeHUS U
Kak opeaHbl nepugbepuyeckoll uMMyHHOU cucmembl MOPEOpYHKUUOHAMBEHO hopmupytomesi K 70-CymoyHOMy 803-
pacmy. B nelikoepamme Kpogu nopocam npeobnadaowumu Knemxkamu Semasomes aumMeouyumsl 8 Konuyecmse om
80,28+2,52 3o 58,45+2,62%. Konudecmeo ceameHmosdepHbix Helimpogunos — om 10,81+0,41 do 21,64+0,65%,
nanoykosidepHbix — om 2,31+0,09 0o 6,61+0,10%. LanHble nokasamenu kpogu 10- U 15-CymoyHbIX XUBOMHbIX bbl-
U docmoBepHO ebie 8 2,6 pasa No CPaBHEHUID C NOKasamesisiMu Kposu CYmMOYHbIX XueomHbix. [lopocsama
8 5-CymoYHOM 803pacme XU3HeCNoCobHbI U UMEM XOPOWo C(hopMUPO8aHHbIE hakmopbl PE3UCMEHMHOCMU.
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The aim of the research is to increase the cellular and humoral immunity of productive animals. Histogenesis and
functional formation of thymus and lymph nodes in piglets in the prenatal period were studied. It has been estab-
lished that the thymus, as the central organ of the immune system, is formed in the fetus of pigs from the age
of 30 days. The mass of the thymus gland during this period is 30.30£0.24 mg, length — 1.20+0.04 c¢m, width —
0.3+0.01 cm. In a 100-day—old fetus, the mass and length of the thymus gland significantly increase by 4.5 times, the
width by 2 times. In 50-day-old fetuses, thymus lobules differentiate into cortical and medullary matter. In the cortical
substance of the thymus lobes, the number of hemocytoblasts is at the level of 3.18+0.2, large lymphocytes —
3.1240.1, medium lymphocytes — 64.48+1.4, small lymphocytes — 140.34+4.6. In 50-day-old fetuses, the left pre-
scapular and pharyngeal lymph nodes are formed. From the age of 70 days, follicles form in fetuses in the lymph
nodes. In the follicles, the number of small lymphocytes ranges from 32.02+0.2 to 32.18%, medium lymphocytes —
from 45.21+£1.52 to 45.294£1.25% and large lymphocytes — from 3.9440.24 to 5.79£0.23%. In pig fetuses, lymph
nodes as organs of lymphoid hematopoiesis and as organs of the peripheral immune system morphofunctionally
form by the age of 70 days. In the leukogram of piglets' blood, the predominant cells are lymphocytes in the amount
of 80.28+2.52 to 58.45+2.62%. The number of segmented neutrophils — from 10.81+0.41 to 21.64+0.65%,
rod-shaped neutrophils — from 2.31+0.09 to 6.61£0.10%. These blood values of 10- and 15-day-old animals were
significantly higher by 2.6 times compared with the blood values of daily animals. Piglets at the age of 5 days are
viable and have well-formed resistance factors.

Keywords: fetus, age, thymus, lymph nodes, blood, phagocytosis.

For citation: Grigoriev, V. S., Khakimov, I. N. & Molyanova, G. V. (2023). Morphofunctional development of lym-
phoid hematopoiesis organs in pigs during the prenatal period. [zvestia Samarskoi gosudarstvennoi
selskokhoziaistvennoi  akademii  (Bulletin Samara State Agricultural Academy), 2, 87-94 (in Russ.).
doi: 10.55170/19973225_2023_8_2_87.

Ha coBpeMeHHOM YpoBHE pa3BuTUs (PM3MOMOrMK N UMMYHONOMKM Bonee OCHOBATENbHYO UHGOP-
MaLuo O COCTOSHUM UMMYHHOW CUCTEMbI MOXHO MOMYYUTb MPK U3Y4eHU MOPEOdYHKLMOHANBHOTO CO-
CTOSIHUS CaMWUX UMMYHOKOMMETEHTHbIX OPraHoB, a He UX KOppensToB. B obLuen CTpyKType OTKIOHEHUI OT
(h13MONIOTMYECKOr0 COCTOSIHWSA Y XKMBOTHBIX Hanbonee ya3BUMON ABNsieTcs UMMyHHas cuctema. C eé yya-
CTWeM peanusyrTca HacneCTBEHHAs UHGopMaLKs, perynsaums pocta u pa3suTis, romeoctasa 1 npoayk-
TUBHOCTM XUBOTHbIX [1, 2].

Y HOBOPOXAEHHbIX NOPOCAT NUMAATUYECKME Y3rbl OPLIKENKI TOHKOW M TONCTOM KMLLKW COpMU-
poBaHbl. C MOMeHTa poxaeHus 4o Bo3pacTa 4 Heaenb BpbhkeeyHble MMMMaTUYECKUE Y3rbl TOHKOW U TOS-
CTOM KULIOK XapaKTepu3yloTCS WHTEHCWUBHBLIM YBENMYEHUEM MacChl U pasmepoB. OCHOBHbIMM KneTkamu
NMMOUAHOTO psaa NMMATUYECKNX Y3roB SBRSAKTCH NUMGOLNTbI, cocTansatowme 6onee 85%. Camas
BbICOKasi NNOTHOCTb NIMMEPOLMTOB Ha eauHULy Nnowaan — B napakopTUKanbHOW 30He NUMEaTUYECKUX
y31108 — [0 93%, 1 HECKOMbKO HIKe B kope 1 MO3roBoM Belectee — He 6onee 90% [3].

Y nabopaTopHbIX KpbIC TEYEHUE NEPBbLIX TPEX Hefesb NOCTHATANbHOW KI3HU NPOUCXOAUT YBENU-
yeHne abCoMTHON 1 OTHOCUTENBHOW MacC TUMYyCa, IMHENHBIX Pa3MepoB opraHa u ero goneit. MNosBns-
t0TCS 1 YCUNMBAKOTCS KOPPENALMOHHBIE CBSA3N MEXOY MOPGOMETPUYECKUMI NapaMeTpamu TUMyca W ero
KNETOYHbIM COCTaBOM [4].

IMmyHonoruyeckne gaktopbl NOABEPXKEHbI 3HAYNTENBHBIM M3MEHEHWUSIM B CBA3W C BO3LEACTBUEM
Ha OpraHM3M XWBOTHbIX BHeLLHen cpedbl. CogepxaHne CenbCKOXO3ANCTBEHHBIX XMBOTHBIX B YCMOBMSX
WHTEHCUBHbLIX TEXHOMOMA COMPOBOXAAETCH YBENUUMBAIOLLENACH 3aBUCUMOCTBIO OpraHuM3Ma OT MCKYC-
CTBEHHOW CO3[aHHOM cpedbl 0buTaHns (Hey[OBMETBOPUTENbHBIA MUKPOKNMMAT, HecbanaHcMpoBaHHOe
KopmneHue n 1.n.) [5, 6].

Mog BNUsSHMEM BMONOTMYECKM aKTUBHBIX M TOKCUYECKMX BELLECTB MOTYT NPOUCXOAUTL U3MEHEHMS
B Pa3BMTUM XWBOTHOrO B NpeHaTansHOM nepuoge. Tak, Npu BO3AENCTBUN SHAOKPUHHOTO AucpanTopa Bbl-
SIBMEHbl HApYLLEHNS Pa3BUTUS COEANHUTENBHO-TKAHHBIX IEMEHTOB U PETUKYNO3NUTENNANbHON CTPOMBI:
Bonee paHHee hopmupoBaHue 1 perpecc 6e3anuTenmanbHbIX NPOCTPAHCTB, MeHbLIee (POPMMPOBaHME
TUMMYECKUX Tenel,. Mopdonornyeckne M3MEHEHUS B MOCTHATabHOM NEPUOLE 3aKnYatoTCs B MOBbILLE-
HWW COAEPXXaHMs IMMAOLMTOB W B KOPKOBOM, M MO3rOBOM BELLECTBE NOCIE AOCTKEHWS MONOBOMN 3peno-
CTM, 4TO YKa3blBaeT Ha AuchanaHc nponmdepalun n Murpalum numdoumnTos Tumyca [7].
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PasBuTe opraHu3ma B YCrOBMSIX BO3LENCTBUS SHOOKPUHHOIO Aucpantopa AuXNopandeHnnTpu-
XnopaTaHa U3MEHSIET TeyeHe nponudepaTnBHbIX NpoLeccoB, 06yCnoBNBas NOHWKEHHbIA YPOBEHb MPO-
nuepaLmn TUMOLMUTOB B NEPUOA aKTUBHOMO pasBUTUS opraHa u 6onee akTUBHYK nNponudepauuto nocne
HaCTYNneHNs NosIoBOM 3penocTH, Korda HauMHaEeTCs Bo3pacTHas MHeomnwLmMs Tumyca [8-10].

B HacTosiLiee BpeMs HakonneH BOMbLLON MaTepuan O BAMSHAN PasinyHbIX U3NYECKUX U XUMU-
YeCKux (PaKTOPOB Ha M3MEHEHWS B OpraHax NUMGONOHON CUCTEMBI B pasnuyHble NEpUoabl OHTOreHe3a v
KMBOTHBbIX, HO UCKYCCTBEHHO CO3AaHHble YCMOBUS YacTO HAPYLLAKTCS, YTO HECOMHEHHO CKa3blBAeTCS Ha
MeXaHu3MaXx Kak KpaTKOCPOYHOW, TaK 1 JOSrOBPeMEHHON afanTaumm XueoTHoro [11-14].

M3yyeHne passutis TMMGOULHON TKaHU Y MPOAYKTUBHBIX XXMBOTHbIX B aHTEHaTasbHbIA U paHHUIA
NOCTHaTanbHbIN NEPUOL Pa3BUTUSA ABNSIOTCA aKTyaNbHOW TEMOW, M3yYeHUe KOTOPOM NO3BOMWT B Aalb-
HeMLLEeM CKOPPEKTUPOBaTh OBLLYI0 PE3UCTEHTHOCTb U NPOAYKTUBHOCTL CBUHEN.

Lenb uccnedogaHuill — noBbILIEHNE KMETOMHOrO M FyMOPanbHOr0 MMMyHUTETA MPOAYKTUBHBIX
KUBOTHBIX.

3adayu uccnedosaHuli — N3y4nTb OCOBEHHOCTU CTPYKTYPHOTO U LIUTONOMNYECKOrO CTAHOBIIEHMS
BMNOYKOBOM Xenesbl U IMMGaTUYECKNX Y3NI0B Y CBUHEN B OHTOreHe3e.

Mamepuan u memoObI uccnedogaHull. B uccnegoBaHusx NpUMEHSNCb METOAbI, 0bLLenpuHs-
TbIMK B pr3nonorun, GUOXUMMKM, MUCTONOrMK, ambpuonorum n 3ootexHnu. Lindposon matepuan obpabo-
TaH CTaTUCTMYeCcKn. Hay4HO-NpaKTUYeckue OnbiTbl NPOBEAEHbI B YCMOBUSX CBUHOKOMMNEkca «Msicoarpo-
npom» Camapckon obnacTu u nabopatopuu akynsteta GUOTEXHONOIMM 1 BETEPUHAPHON MeanLmHbl Ca-
MapCcKOro rocyaapCTBEHHOMO arpapHoro yHueepcuteta. OBbekT uccnenoBaHuin — nopocsTa kpynHon be-
Nown nopogbl B yTPOOHbIA U BHEYTPOOHbI NEPUOAbI XWU3HK. [MCTONOMMYECKOe CTPOEHWE BUIIOYKOBOM Xere-
3bl NUMcATUYECKUX Y3M0B Y CBMHEN u3yyanu Ha Mmatepuane 45 ambpuoHos, nnogos 50-, 70-, 90-
n 100-cyToyHoro Bospacta v 30 nopocsT. Bospact am6p1oHOB 1 Nnoaos Obll 4aTUPOBaH Mo CPOKY OcemMe-
HEHUs CBMHOMATOK, MOPOCAT — MO BPEMEHU UX POXAEHWS. [N rMcTonormyeckoro nccnefoBanus numda-
Tuyeckue y3nbl gukcuposamm B 10% pacTteope opmanuHa, xuakoctu LieHkepa u KapHya. Cpesbl okpa-
LUMBanM reMaToKCUIMH-303MHOM No Mannopu, no TeHuep-YHHa, no ®yTy. MOACYET KNETOYHOrO COCTasa
nposoannyu B 30 nonsix 3peHust npu ysenunyeHun mukpockona B 900 pa3. Kposb ans uccnegosaxus Gpanm
13 XBOCTa NopocsT. KNeTouHbIN COCTaB KPOBW ONpeaensanu Ha rematonorndyeckom aHanusatope BC 5300
Mindray. LincbpoBoit maTepuan obpaboTtaH BromeTpuyecku.

Pe3ynbmambi uccnedogaHuil. TUMyC KaK LeHTparbHbI OpraH MMMYHHOM CUCTEMbI (hopMUpYET-
csa ¢ 30-cyToyHoro Bo3pacta nnoga cauHen (puc. 1). Macca BUMOYKOBOM xenesbl B 9TOT nepuog cocTas-
nset 30,30£0,24 mr, gnuHa - 1,20+0,04 cwm, wmpuHa — 0,3+£0,01 cm. B 90-cyToyHom BO3pacTe nnoga no-
kazaterm ysenuumsatotcs o 120235 wmr, 4,300,172 cm u 0,60+£0,02 cmM COOTBETCTBEHHO.
B 100-cytouHOM BO3pacTe Macca nnofa W AJIMHa BMIOYKOBOW Xernesbl JOCTOBEPHO YBENUYMBaOTCS
B 4,5 pasa, W1puHa — B 2 pa3a, OTHOCUTENBHO AaHHbIX NNOLOB CBUHEN 50-CyTOYHOrO Bo3pacra.

Puc. 1. Mnop cBrHbK 30-T1 CYTOK (reMOKCMMH-3031H, okynsp 10, obbekTne 10):
1 — chopMupyroLLIAsACs BUIMOYKOBAs Xenesa

lMapeHxuma npencTaBneHa ME3eHXUMHbIMU, 3MUTENUOUOHBIMUA, PETUKYNSPHBIMKA KhneTkamu U
numgouutamun. Y 50-CyTOYHbIX MAOAOB AOMbKM TUMyca AU GEPEHLMPYIOTCS Ha KOPKOBOE U MO3roBOe
BELLECTBO. B KOpPKOBOM BeLLECTBE AOMEK TUMyca KOMMYECTBO reMoumuTobnactoB (4nACno KneTok B 1 none
3peHust) Haxoautes Ha yposHe 3,18+0,2, Gonbumx numdgountos — 3,12+0,1, cpegHux numdgounTos —
64,48+1,4, wmanbix numcpoumtos — 140,34+4,6. B 90-cyTouHOM BO3pacTe MNNOLOB KONMYECTBO
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remoumuTobnacToB ymeHbLwaeTcs Ha 16%, 4ncno 60nbLUMX TMMEOLMTOB YBENNYMBAETCA B S pas, CPEAHMX
1 ManbIX NMMGOLUTOB — B 2 pa3a, OTHOCUTENBHO AaHHbIX 50-CyTOYHOr0 BO3pacTa NIoAo0B CBUHEN.

KonunuecTso knetok remoumtobnactoB y 100-cyTouHbIX Nnogos coctasnset 2,44+0,12, Gonblumx
numcountoB — 18,36x1,44, cpeaHux numdountoB — 149,29+7 17, manbix numgoumtos — 294,54+9,29.
OTH 3HauyeHus MeHblle Ha 23% no remouyuTobnactam, 6onbLue B 6 pas no KonuyecTsy 60MbLIMX AMMAO-
UMTOB, CPeaHMUX NMMounUToB — B 3 pasa U Masblx NMMMOLMTOB — B 2,5 pasa, Mo CPaBHEHWIO C NokasaTe-
namu nnogos B 50-CcyTouHOM Bo3pacTe. Takum 06pa3oM, XMBOTHbIE B CYTOYHOM BO3pacTe YKe UMET
MOpPOU3NONOrNYECKM CPOPMMPOBAHHYIO BIUSTOYKOBYIO XKenesy, KoTopas akTUBHO y4acTByeT B npoLec-
cax paroyuTo3a 1 CUHTE3a NManpyowmx depmeHToB. Y 50-CyTOUHbIX NNOJOB CBUHEN (HOPMUPYIOTCS Ne-
Bblil NPEANONaTOYHbIA U 3arNOTOuHbIA NMMdoy3anel. B Tabnuue 1 npegctaBneHbl YMCOBbIE XapakTepy-
CTMKM Macchl 1 Beca IMMaTUYECKNX Y3N0B NI0L0B CBUHEN.

Tabnumua 1
[MHamuKa Macchl U NIMHENHbIX BENWYMH NUMEATUYECKMX Y3108 NIOL0B CBUHEN
Bospact HaumeHoBaHWe numdoy3nos
nnozaos, NeBblil NPeAnonaToYHbLIN 3arnoToYHbI
CYTOK Macca, mMr OnnHa, Mm LWnpwuHa, Mm Macca, mr OnvHa, Mmm LnpwnHa, Mm
50 200, 2 3,0£0,2 2,0£0,2 2040, 2 3,0£0,2 2,0£0,1
70 30+0,4*** 3,4+0,2 2,8+0,2** 40£0,3** 3,4+0,2 3,240,2*
90 6040,4*** 4,5£0,3* 3,0£0,2* 60£0,1** 4 4+0,2"** 3,4+0,2*
100 60£0,4** 6,0£0,3*** 4,04£0,4* 60+0,1*** 5,0£0,1*** 4,0£0,8*

Mpumevanue: * — p<0,05, ** — p<0,01, *** - p<0,001 — oTHOCUTENBLHO AaHHbIX Ha 50 CyTky (30ech 1 panee).

Macca nesoro npeanonaTto4yHoro numdoysna Ha atane opmuposaHus coctasnset 20,0+0,2 wr,
anua — 3,0+0,2 mm, WwinpnHa — 2,0+0,2 mm. B 70-cyToyHOM BO3pacTe niiofa nokasatenu yBenuunBatTcs
no 30+0,4 wmr, 3,4+0,2 mm, 2,8+0,2 MM, cootBeTcTBeHHO. B 90- 1 100-cyTouHOM BO3pacTe nnoga Macca
nuM{oy3na AOCTOBEPHO YBENWUYMBAETCA B TpU pasa, AnuHa numdoysna Ha 60% (p<0,001), wupnHa Ha
75% (p<0,001). Habriogaetcs aHanorMyHoe passuUTHe 3arfnoTOYHOro NMMdoy3na.

KneTouHbl cocTaB nUM@aTNyecknx y3nos B nepuog 1x oOpMUpPOBaHNS B OCHOBHOM COCTOMUT U3
PETUKYNAPHBIX KNETOK, CPEAHMX M MarbiX umdouuTos (Tabn. 2).

Tabnuua 2
[InHamuka KNeTo4HOro cocTaBa NeBoro NpeanonaTo4yHoro numaoysna y nnogoB CBUHEN

KopkoBoe nnato donnukynsl Moasrosoe BelLLEecTBO
HanmeHoBa-
Hve KNeTok. % Bospact nnogos, cyTku Bospact nnogos, cyTku BospacTt nnopgos, cyTku
’ 50 90 100 70 90 100 50 90 100
Petukynsp- 20,09+ 9,79+ 6,65+ 15,15+ 15,10+ 15,27+ 23,46+ 12,82+ 12,19+
Hble 10,80 10,36 | +0,24™** 10,6 0,4 0,5 10,6 0,4 0,5
'emouuTO- 0,19+ 0,371 0,60+ 0,75% 1,10 0,77+ 0,86+
Bnactbl 10,01 +0,02*** 10,02 +0,02** 10,04 0,04 +0,02***
bonbLune 0,19+ 0,37+ 5,79+ 5,40+ 3,94+ 0,60+ 0,71 0,43+
NMMGOLUTBI 10,02 10,02 10,23 10,24 +0,24*** +0,04 +0,04 +0,02**
CpenHve 36,09+ 43,21+ 41,24+ 4521+ 45,26+ 45,29+ 33,47+ 38,24+ 39,68+
NUMAOLMTH +1,05 1,31 11,61 11,52 11,48 +1,25 +1,41 +1,43 +1,12
Manble 36,25+ 38,441 44,13+ 32,02+ 31,02+ 32,18+ 35,80+ 40,18+ 39,50+
NUMAOLMTH +1,30 +1,44 1,28 1,15 11,16 +1,25 +1,08 +1,21 +1,09
lnasmatu- 0,24+ 0,29+ 0,23 0,30+
Yeckue KNeTku 10,02 10,02 +0,02 +0,04
paHynouuT 6,11+ 7,33+ 5,74+ 0,75+ 0,52+ 0,37+ 4,16+ 571+ 5,80+
10,24 +0,28 +0,14* 10,06 +0,02 +0,02 +0,16 +0,2** | +0,21**
Jenswumecs 1,07+ 0,38+ 0,94+ 0,431 1,55+ 1,31 1,69+ 0,76+ 0,55+
KNeTKu 10,06 +0,02* | +0,06™* 10,02 10,06 | +0,12*** 0,14 0,04 | +0,02***
Makpochari 0,39+ 0,47+ 0,56+ 0,05+ 0,16% 0,25+ 0,82+ 0,58+ 0,69+
10,02 +0,02* | +0,02* 10,02 +0,02** | +0,02*** 10,04 10,02 |  £0,04*

B kopkoBOM MyaTo neBoro NpeanonaToyHoro NuMdoyana nnogos cauHen 50-CyTOYHOro Bo3pacTa
KONIM4eCTBO PETUKYNSPHbIX KneTok cocTtasnseT 20,09£0,8%, cpegHux numdouuntos — 36,06+1,05%; ma-
nbix numdoumnToB — 36,25+1,24%. B 90- n 100-cyTouHOM BO3pacTe nNnoga nokasaTenu Yncna peTukynsp-
HbIX KNETOK AOCTOBEPHO YMEHbLUAIOTCSH B CpeaHeM Ha 53%; cpefHux NMMGOUUTOB YBENMYMBAKOTCS Ha
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17,2%; manbix numgountoB — Ha 13,5%, OTHOCUTENBHO AaHHbIX Ha Havano nepuoga opMUPOBaHKA
numaoyana.

B Mo3roBom BellecTBe NIEBOr0 NPEASIONATOMHOTO JIMMG)AaTUYECKOrO Yy3fa MNoLOB CBUHEM
50-CcyTO4HOrO BO3pacTa KOMMYECTBO PETUKYNSAPHBIX KNeTok coctaBnseT 23,46+0,6%, 6onbwmx numdouu-
T0B — 0,604£0,04%, cpegHux numdoumtoB - 33,47+1,42%; manbix numdountos — 35,80+1,08%.
B 100-cytouHOM BO3pacTe nroga nokasatenm Haxogatcs Ha yposHe 12,19+0,3%, 0,43+0,02%,
39,68+1,11%, 39,50+1,09%, 4TO MO KONMYECTBY PETUKYNAPHBIX KNETOK MeHblue Ha 48% (p<0,001), Gonb-
wux numdountoB — Ha 28% (p<0,001), uncno cpegHnx nUMGoLUTOB yBennumBaetcs Ha 18,5%; marbix
numgountoB — Ha 10,3%, OTHOCUTENBHO NoKa3aTenen nnogoB 50-CyTOYHOro Bo3pacTa.

C 70-cyTo4HOro Bo3pacTa y NnogoB XMBOTHBIX B UMAATUYECKMX Y3nax opMUpyOTCS PONINKY-
nel. B chonnukynax npegnonartoyHoro numeoysna c¢ 70- u go 100-cyToyHoro Bospacta nyogoB Konuye-
CTBO Marnblx NUMGounUToB Haxoautes B npegenax ot 32,02+0,2 no 32,18%, cpeaHux numdountos — oT
45,21+1,52 po 45,29+1,25% v Gonblwmx numdoumntoB — ot 3,94+0,24 no 5,79+0,23%. Takum obpasom,
ONMUKYNbl  NUMQATUYECKUX Y3NOB SBMSAOTCA MECTOM PenpoayKuMn KNeTok NMMOUAHOro psaa.
C 90-cyToyHOro Bo3pacta B (PONAMKynax “ MO3rOBOM BELLECTBE MPeaonaTovHoro nuMdoysna Habnwo-
[alTcs nnasmatuyeckue knetku B konuyectse ot 0,23+0,02 go 0,30+0,04%, 4TO ykasbiBaeT Ha Havano
hopMMPOBaHUS ryMopasnbHbIX hakTOPOB UMMYHHOM CUCTEMbI OpraHM3Ma CBUHen. Takum obpasom, y cBu-
Hel nuMmdaTnieckne yanbl Kak opraHbl TMMOMAHOMO KPOBETBOPEHWS U KaK OpraHbl nepuepuyeckon
MMMYHHOM CUCTEMbI MOPOGYHKLMOHANBHO dhopmupytoTes K 70-CyTO4HOMY BO3pacTy nnoja.

[nsa npakTuyeckux paboT B XMBOTHOBOACTBE Hamboree LieHHbIMW SBASIOTCA AaHHble O BO3pacT-
HON OMHaMWKe remMaToNorMyeckmx, BUOXMMUYECKMX U UMMYHOMOMMYECKNX NOKa3aTenei KPOBM XNUBOTHbIX,
HeobxoauMble N1 NPaBUbHON OpraHu3aLuy oTpacin XWMBOTHOBOACTBA. YCTAHOBIEHO, YTO pr3nonoru-
Yeckun 3pefible nopocsTa poxaanuch ¢ xmBon Maccoit 1,24+0,04 kr, anuHoi Tena 21,4+1,34 cm, umenn
8 XOpOLUO pa3BUTbIX MOMOYHBIX 3yO0B, pPa3BUTOE TENOCOXKEHUE, XNBON TEMNEPAMEHT (MPOSBNANCS B ps-
ne pedrekcoB 0bLLEr0 M MECTHOrO XapakTepa). MokasaTenu u3rnonorieckoro COCTOSHUS NMOPOCAT CO-
OTBETCTBOBAaNM petepeHCHbIM MnokasaTensm. TemnepaTypa Tena B nepsble NATHAAUATb CYTOK XWU3HW
Haxogunace B npegenax ot 38,4+0,85 po 38,7£1,12°C, wyactota nynsca — oT 161,4+5,51
no 193,5+7,12 ygapoB B MUHYTY, YacToTa AbixaHus — oT 52,4+1,42 no 75,3+2,27 ObixaTeNbHbIX ABUXe-
HWIA B MUHYTY.

bnarogapst TpaHCMOPTHON (OYHKUMW KpOBb 0BecneynBaeT XMMMYECKOE B3aUMOLEVCTBME Mexay
BCEMM YaCTAMM OpraHW3Ma, KpOBb UCMOSTHSET 3aLUUTHYHO (PYHKUMIO, SBASIOLLYIOCS BaXXHENLLMM (PaKTOPOM
MMMYyHUTETA. YCTaHOBIIEHO, YTO YUCIIO NEMKOLMTOB yBenuumunock ot 5,13+0,17-10%n go 5,48+0,09-109/n,
yto Ha 14, 4 1 7% Bblwe y 5-, 10- 1 15-CyTOYHbIX KMUBOTHBIX, YEM B KPOBW MOPOCAT CyTOYHOMO BO3pacTa
(Tabn. 3).

Tabnuua 3
KonuyectBeHHOe cofepxaHne POPMEHHbIX 31IEMEHTOB KPOBU
BoapacT XWBOTHBIX, CyTKM |-|v0Ka3aTeI'Ib
' aputpouuTsl, 102/n nenkoumtbl, 109/n remornobuH, r/n
1 9,31+0,28 5,13+0,17 82,01+3,09
5 7,91+0,32* 5,83+0,19 54,06+2,12***
10 13,41+0,45* 5,3540,20 47,1541,64**
15 13,46+0,54** 5,4840,09 64,4042,17*

Mpumeyanue: * — p<0,05, ** — p<0,01, *** - p<0,001 — OTHOCUTENBHO AaHHbIX B NEPBbIE CYTKM (34eCh W Janee).

CopepxaHue 3puTPOLMTOB B KPOBM MOPOCST CyTOMHOrO Bo3pacTta coctasuno 9,31+0,31-10'2/n, B
5-cyTouHom — 7,91+0,32-10"2/n, yto BbIWe Ha 15% (p<0,05), B 10- 1 15- cyTOUHOM BO3pacTe — BbillE Ha
44% (p<0,001), no cpaBHeHMIO C nepBbIM AHEM. KONNYECTBEHHbIE U3MEHEHUS 3PUTPOLMTOB B KPOBHM Y NO-
POCAT COMPOBOXOANNCH OAHOBPEMEHHBIM U3MEHEHNEM KOHLEHTPaLWM reMornobuHa KpoBw, NepeHocymka
KMCNOpOA4a K opraHam W TKaHsIM opraHu3ma. YCTaHOBMEHO, YTO Ha 5 CyTkM KOHLEHTpauws remornobuHa
coctaBnana 54,06£2,12 r/n, 4to HWxe nokasaTens CcyToyHoro Bo3pacta Ha 53% (p<0,001).
Ha 10 1 15 cyTkn konm4ecTBo remMornobrHa B KPOBU XMUBOTHBLIX M3MEHWUIOCH OTHOCUTENBHO NEPBbLIX CYTOK
Ha 12 (p<0,001) n 21% (p<0,001), COOTBETCTBEHHO.
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B neikorpamme KpoBu nopocsT npeobnafarowmumy Krnetkamu SBRalTcs NMMAOLUTBI, Kak OCHOB-
Hble KNeTKM UMMyHUTETA, OnpedenstoLne COCTOSHUE ryMOpanbHOM CUCTEMbI UMMYHUTETA. YCTaHOBIEHO,
YTO B Nerkorpamme numdounTsl coctaensanu ot 80,28+2,52 fo 58,45+2,62% (tabn. 4). Ha 5 cyTku uucno
NMMOLIMTOB B KPOBU XMBOTHbIX COCTaBMMO 75,54+3,32%, T.e. 6bino Hke Ha 5,9% OTHOCUTENbHO MoKa-
3aTensi aHs poxaenus. Ha 10-e u 15-e cyTku Konm4ecTBo NMMMAOLMTOB BbIN0 JOCTOBEPHO HInke Ha 19,6%
(p<0,001) 1 27,0% (p<0,001), 4em B NepBbIE CYTKN.

Tabnuua 4
BospacTHble M3MeHeHNs NenkoopMybl KpOBK NOPOCAT
Mokazarens. % Bo3pacT XMBOTHbIX, CYTKM
’ 1 5 10 15
Basourbl 1,21+0,04 1,81+0,04* 2,21+0,05** 2,850,06*
303MHOMrbI 3,84+0,11 4,23+0,11* 4,5240,15*** 5,83+0,14*
tOHble HerTpohuribI 0,74+0,03 1,4140,04** 2,3140,02*** 2,7240,03*
lNanoykosgepHble HerTpotunbl 2,31+£0,09 3,3440,11** 6,150,12*** 6,61+£0,10**
CermeHTosaepHble HeNTPOUIb 10,810,41 12,56+0,35* 18,43+0,38*** 21,64+0,65***
NumcboumTsl 80,28+2,52 75,54+3,32 64,57+2,18** 58,45+2,62***
MoHouuTb! 0,81£0,03 1,17+0,04*** 1,81+0,04** 1,940,02***

Basogurbl NPUHUMAKOT y4acTve B anmnepruyeckux 1 BOCNanuUTeSbHbIX peakuumsax. Y nopocsT noka-
3aTtenb Haxoguncs B npegenax ot 1,21+0,04 po 2,85+0,06%. KonuuectBo 6a3ocmnos B KpoBu
10- 1 15-CyTOYHBIX XMBOTHbIX BbINO B 2,5 pasa BblLle N0 CPABHEHUIO C NOKa3aTeseM KPOBU CYTOYHbIX NO-
pocat. C BO3pacTOM YBENWYMBAETC YNUCNO S03NHOGUIOB B Nenkorpamme ceuHen: ot 3,84+0,11
no 5,8310,14%. Mokasatensb Boiwe Ha 10% (p<0,05), 17,7% (p<0,001) n 50,1% (p<0,001) B 5-, 10-
1 15-CyTOYHOM BO3pacTe, N0 CPABHEHWIO C CYTOYHBIM.

B nenkopamme KONMYECTBO CErMEHTOSAEPHbLIX HEMTPOGUIIOB B KPOBK MOPOCAT HaXOAWSIOCh B
npegenax ot 10,81+0,41 po 21,64+0,65%. C BO3pacToM NpOMCXOAMUIIO YBEMNMYEHME NOKa3aTens 4OCTo-
BEpHO B 2 pasa. Yucno nanoyvkosgepHbIX HeWTpodunoB B kposW cocTaBnsno ot ot 2,31+0,09 po
6,61+0,10%. MokasaTenb kpoBu 10- 1 15-CYTOUHbIX XMBOTHbLIX Oblf 4OCTOBEPHO BhIle B 2,6 pasa no
CpaBHEHMIO C NMOKa3aTeneM KpoBW NOPOCAT CYTOYHOrO Bo3pacTta. Peskoe yBennyeHue Yucna HenTpouos
0BBACHAETCA MOBBILUEHHON (haroLMTapHON aKTUBHOCTLIO KMETOK, HanpaBneHHOM Ha haroumTupoBaHue
NaToreHHbIX hPakTOPOB SHAOrEHHOTO W 9K30r€HHOTO NPOUCXOXKAEHUS.

MoHoUKTbI — 3TO KPYMHbIE MOHOHYKNEeapHble Makpodary, ocylecTensowme daroyntos. Konude-
CTBO MOHOUMTOB U3meHunocs ot 0,81+0,03 go 1,9+0,02%. B 10- n 15-cyTouHOM BO3pacTe nokasaTenb
Obin 4OCTOBEPHO Bbile B 1,5-2 pasa, YeM B NEPBbIN LEHb.

CornacHo u1ccneaoBaHusM, Y HOBOPOXAEHHbIX NOPOCAT NpeobnafaeT KNeToYHbI UMMYHUTET Haj
rymoparbHbIM. IMMyHOrnoBynuHbI, KOTOpbIE MOMyYaeT NOPOCEHOK C NEPBLIMM MOPLMSMIA MOMO3KBA, MOX-
HO paccMaTpuBaTh Kak 3BOSTIOLMOHHO CIOXMBLUYIOCS KOMMEHCALMIO 3a OTCTaBaHWe B pas3BuUTUM UMAO-
Y3110B — reHepaTopoB B-KneTok, OTBeYaLmx 3a rymopasnbHyto asy uMMmyHuTeTa. llopocsita KpynHow
Benoit nopoab! B YCNIOBUSAX MHTEHCUBHON TEXHONOMW COEepXaHus B 5-CyTOMHOM BO3pacTe XWU3HeCnocob-
Hbl 1 UMEIOT XOPOLLO CPOPMUPOBAHHBIE PaKTOPbI PE3UCTEHTHOCTH.

3aknoyeHue. Tumyc dopmupyetcs ¢ 30-CyTOuHOro BO3pacTa nnoga CBUMHed. Y nnoga
B 100-cyTO4HOM BO3pacTe Macca W AnnHa TUMyca AOCTOBEPHO YBENUYMBAKOTCA B 2-4 pasa, OTHOCUTENBHO
AaHHbIX 50-cyToyHOro Bospacta. JleBbl npednonaTtoyHbIn numdoysen nnoga ceuHen B 100-CyTOYHOM
BO3pacTe JOCTOBEPHO YBENMYMBAETCA B 3 pa3a NO CPABHEHMIO C Ha4anom ero popmupoBaHus. B kopko-
BOM MNaTo N1€BOr0 NpeAnonaToyHoro mmdoysna nnogos CBMHeN 50-CyTOYHOrO BO3pacta KONMYECTBO
peTuKynsapHbix knetok coctasnseT 20,09+0,8%, cpegHnx numdgountos — 36,06+1,05%; Manbix numdoum-
TOB — 36,25%1,24%; B MO3roBOM BELLECTBE KONMMYECTBO KNETOK COOTBETCTBEHHO cocTaBnseT 23,46x0,6%,
0,60+0,04%, 33,47+1,42%, 35,80+1,08%. Y nnoga 100-cyTouHOro BO3pacTta nokasatesin no Konu4yecTay
PETUKYNSAPHBIX KNeToK mMeHblue Ha 48% (p<0,001), Gonbwmx numdoumntoB — Ha 28% (p<0,001), uncno
CpeaHnx numMdounToB yeenuymnsaetcs Ha 18,5%, Manbix numgountoB — Ha 10,3%, OTHOCUTENBHO MOKa-
3ateneit 50-CyTouHbIX NNoAoB. Takum 06pa3oM, y CBUHEN OpraHbl IMMMOUAHOTO KPOBETBOPEHNS U NEpU-
(hepu4ecKon MMYHHOM cUCTEMbI popMupytoTCs K 70-CyTOMHOMY BO3pacTy nroga.
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B nenkorpamme KpoBu NOpoCAT nNpeobnafatoLlumm KnetTkamu SBRstTcs NMMAQOLMTbI, KONMYeCTBO
koTopbIx coctaenseTr ot 80,28+2,52 po 58,45+2,62%. KonnyectBo cermMeHTosaepHbIX HenTpoduros
Haxogunoce B npegenax ot 10,810,441 po 21,64+0,65%, nanoykosgepHeix — ot 2,31+£0,09 go
6,61+0,10%. JaHHble nokasaTenu kposu 10- 1 15-CYyTOYHBIX XMBOTHBLIX JOCTOBEPHO Bbille B 2,6 pasa no
CPaBHEHMIO C MoKasaTensMu CYTOYHbIX nopocsT. lMopocsTta B 5-CyTOYHOM BO3pacTe KU3HECTOCOBHbI W
MMEIT XOPOLLO CCHOPMUPOBAHHYIO PEUCTEHTHOCTb, YTO 0BECNEYMT B AanbHENLLIEM BbICOKME MoKasaTenu
romeoctasa 1 npogyKTUBHOCTM XUBOTHBIX.
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Mudopmaumua gna aBTopoB

Camapcknit TocyaapCTBEHHbIN arpapHblil YHUBEPCUTET NpeanaraeT BCeM XEenarowwuMm acnupas-
Tam, npenogasatensam, Hay4HbIM paboTHMKaM onybnnkoBaTb pesynbTaTbl UCCEA0BAHNIA B HAY4YHOM Xy p-
Hane «M3gecmusi Camapckol 20Cy0apcmeeHHOU CefbCKoX03AUCmeeHHOU akademMuuy, KOTOPbI BKMKOYEH
B NEpeYeHb PeLeH3NPYEMbIX Hay4HbIX WM3LaHWW, B KOTOPbIX AOIMKHbI ObiTb OMy6nMKoBaHblI OCHOBHbIE
Hay4Hble pesynbTaTbl AUCCEPTaLMI Ha COMCKAHUE YYEHON CTENeHn kaHamuaaTa Hayk, Ha CoMCKaHue y4eHow
CTENeHN JOKTopa Hayk.
K nybnukaumu B XypHarne npyHUMatoTcsl COBCTBEHHO HOBbIE, HE OMyBNNKOBaHHbIE paHEE OCHOB-

Hble Hay4Hble pe3ynbTaTbl MO CeayoLWwmUM HayYHbIM CNeLnanbHOCTAM U COOTBETCTBYOLWMM UM OTPacnam
HayK, M0 KOTOPbIM MPUCYXAAKTCA Y4YEHble CTENEHM:

4.1.1. Obwee 3emnegenue 1 pacTeHMEBOLCTBO (CENbCKOXO3AMCTBEHHbIE HayKK),

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

4.1.2. Cenekupns, CeMeHOBOACTBO M BroTexHonorus (uonornyeckme 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, MOponorus, uanonorus, apmakornorus U TOKCUKONOrns (BetepuHap-
Hble HayKMm),

4.2.1. Tlatonorus X1BOTHbIX, MOphonorus, uanonorus, hapmMakonorus u Tokeukonorus (Guonornye-
CKu1e Haykm),

4.2.4. YacTHas 300TeXHUs, KOPMIEHNE, TEXHOMOMM NPUrOTOBIIEHNS KOPMOB W NPOM3BOACTBA MPOAYK-
LM XXMBOTHOBOZCTBA (CENbCKOXO3ANCTBEHHbIE HaYKK),

4.2.4. YacTHas 300TeXHUs, KOPMIEHNE, TEXHOMOMM NPUrOTOBIIEHNS KOPMOB W NPOM3BOACTBA MPOAYK-
LM XXMBOTHOBOZCTBA (BK1ONOrMYecKk1e Hayku),

4.2.5. Pa3sefeHue, cenekums, reHeTika 1 BUOTEXHOMOrMS XUBOTHBIX (CENTbCKOXO3ANCTBEHHbIE HayKM),

4.3.1. TexHonoru1, MalMHbl M 06OpyaOBaHWE ANs arponpOMbILSIEHHOTO KOMMMEKca (TEXHUYECKMe
Haykw)

MognucHomn nHaexc B O6beauHeHHom katanore «[pecca Poccumy — 84460.

lMepnoanyHoCTb Bbixoda — 4 pasa B rog.

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

TpeboBaHUs K 0hopMneHunto ctaTen

CrtaTbl NpefcTaBnsOTCA Ha PYCCKOM $3blke B 9NEKTPOHHOM BUAE B pefakuuio XypHana
(ssaariz@mail.ru) wnM Ha nnatopMy HayuHbIX KypHanoB «3ko-Bektop»  (https://journals.eco-
vector.com/1997-3225). Ctatbs Habupaetcs B pegaktope Microsoft WORD co cnepytowmmu napameTpa-
MU CTpaHuUbl. ons: BepxHee — 2 CM, NIeBOE — 3 CM, HUXHee — 2,22 cM, npaeoe — 1,5 cm. Pa3mep Bymaru
A4. Ctunb 06bl4HbIN. LpndT — Arial Narrow. Pasmep — 13, MEXCTPOYHBIA MHTEPBAN ANs TekcTa — nosny-
TOPHbIN, ANs Tabnuy — oanMHaPHbBIN, PEXUM BblPaBHUBAHWS — MO LIMPUHE, pacCTaHOBKa NEPEHOCOB — aB-
ToMaTnyeckas. A63aLHbIn OTCTYN AOMKEH ObiTb OQMHAKOBbLIM MO BCEMY TekCTy (1,27 cm).

[10 OCHOBHOrO TekcTa CTaTbi MPUBOLAT Credytline 3MemMeHTbl U3AaTenbCkoro 0gopMIIEHUS
(3aTEM MOBTOPSIOT HA aHIMUACKOM S3bIKe): TUN cTaTbk; MHAeke YIK; 3arnasue; OCHOBHbIE cBeAeHUs 06
aBTopax (MMs1, 0TYECTBO, (PamMmnmns, HaMEeHOBaHWE OpraHu3auui, rae paboTaeT unn yuuTcs aBTop, agpec
OpraHu3aLmmn, 9SNeKTPOHHbIN agpec aBTopa, OTKPbITbI uaeHTudukatop yyéHoro (ORCID); pedepart
(HeobxoaMMO 0CBETUTH Lienb, METOAbl, Pe3ynbTaThl C MPUBEAEHUEM KOMMYECTBEHHBIX AaAHHbIX, YETKO
copmynuposaThb BbIBOALI, HE 4ONyckaeTcs pasbuBka Ha ab3aubl M UCNONb30BaHWE BBOAHBLIX CrIOB U
npeanoxexuit, cpeaHuin o6bem 200-250 cnos, wpudT 12 pasmepa, UHTEPBAN OANHAPHBIN), 5-7 KITOYEBbLIX
CNoB (CnoBocoYeTaHuit). iIMeHa NpuBOLAT B TpaHCIMTEPUPOBaHHO! dopme Ha natunmye no FOCT 7.79
UV B TOW (POpPMe, B KaKon e€ yCTaHOBMI aBTop.

97


mailto:ssaariz@mail.ru
mailto:ssaariz@mail.ru

OcHoBHOM TekCT Nybnvnkyemoro matepuana LOmKeH BbiTb U3NOXEH NTAKOHUYHBIM, ACHBIM A3bIKOM
(pasmep wpundta — 13). B Havane cTaTbn cneayet kpaTko chopMynupoBaTb npobnemaTtuky uccnegosa-
HWS (aKTyanbHOCTb), 3aTeM U3NOXMTb Uenb uccredosaHus, 3adaqyu, Mamepuarbi U Memodsi uccredosa-
HUU, B KOHLE CTaTbu — pesynbmamsl uccredogaHuli C yka3aHneM WX NpUKIagHoro Xapakrepa, 3ak/move-
Hue.

lNocne OCHOBHOrO TEKCTa CTaTbi pa3MeLLaroT (3aTeM NOBTOPSIHOT HA aHIMUNCKOM A3bIKE) AONONHU-
TenbHble CBeAeHNs 06 aBTopax (y4éHble 3BaHus, y4éHble cteneru, apyrie (kpome ORCID) noeHTtudmka-
LIMOHHblE HOMepa aBTOPOB), CBELEHMS O BKaZe Kaxaoro aBTopa, ykasaHue 06 OTCYTCTBUAWN WK HanUyuu
KOH(PNWKTa MHTEPECOB W JeTanun3aLns Takoro KOH(NKTa B CNy4vae ero Hanuuus.

B TekcTe moryT ObiTb Tabnuubl 1 pucyHkn, Tabnuubl cosaasate B WORD. WnniocTpaTvBHbIA Ma-
Tepuan OOIKeH BbITb YEeTKUM, SACHBIM, Ka4eCTBEHHbIM. PopMynbl HabupaTb 6e3 NpomycKoB MO LEHTPY.
PUCYHKM W rpadpukn TOMBKO LUTPUXOBble 6€3 NOMYTOHOB M 3amnuBKN LIBETOM, NOAPUCYHOUHbIE HAAMUCH Bbl-
paBHMBaTb Mo LeHTpy. CTaTbs He JOMKHA 3akaHYMBaTLCH POPMYNON, TabnnLen, pUCYHKOM.

Obbem pykonucn 7-10 cTaHOApTHBIX CTPaHWL, TEKCTa, BKMtoYas Tabnuusl U pucyHku (He Gonee
Tpex), Tabnuubl 4OMKHbI UMETb TEMATUYECKUIA 3arofoBOK, PUCYHKW AOMKHbI ObiTb CrpynnMpoBaHbl. 3aro-
NOBOK CTaTby HE JOIMKEH codepxaTb 6onee 70 3HaKOB.

B cnucok ucmoyHUKO8 BKIIOYAKOTCS 3anuCch TOMBKO TEX PECYPCOB, KOTOPbIE YNOMSHYTbI UAN LUTH-
pYHOTCS B OCHOBHOM TeKCTe CTaTbu. He JonycKakTCs CCbIfKkM Ha y4ebHukn 1 yyebHble nocobus! bubnuo-
rpacmyeckyto 3anucb coctasnstor no FOCT P 7.0.5. Cnncok WCTOYHWMKOB HA aHIIMICKOM S3blke
(References) odopmnsetcs cornacHo TpebosaHnsam APA (American Psychological Association). OTcbinku
B TEKCTe CTaTbM 3aKMOYaloT B KBagpaTHble ckobku. Bubnuorpaduyeckve 3anucu B CNMCKe MCTOYHMKOB
HYMEPYIOT 1 pacnonaratoT B NOpsaKe LMTUPOBaHUS UCTOYHUKOB B TEKCTE CTaTbM.

Mo OKOH4YaHWM cTaTbM HEOOXOAMMO yKa3aTb, KaKOM Hay4yHOW CneuuanbHOCTU U OTpacnu
HayKu COOTBETCTBYHOT NpeACTaBIIeHHbIe B HEN HayYHble pe3ynbTaTthl.

CraTbs NpeAcTaBnseTcs B U34aTenbCKo-6MONNOTEYHbIN LIEHTP B YCTaHOBIEHHbIe Cpoku. pukna-
[bIBAETCS KCEPOKONMA abOHeMeHTa Ha NoNyroAaoBY NOAMMUCKY XypHana B COOTBETCTBUM C KONM-
YeCTBOM 3asiBIEHHbIX aBTOPOB. 3a coAepXaHue CTaTbU (TOYHOCTb MPUBOAWUMBIX B PYKOMWUCK LMTAT,
(haKTOB, CTAaTUCTMYECKMX JaHHbIX) OTBETCTBEHHOCTb HeceT aBTop (aBTopbl). MaTepuansl, ohopmneHue
KOTOpbIX HE COOTBETCTBYET M3NOXEHHbLIM BbilE TPEOOBaHWAM, PEAKONNEriei He pacCMaTpUBaKOTCS.

Tekcm cmambu nposepsiemcs Ha 0ybnuposaHue, 3auMcmeogaHue, yHUKabHOCMb 00mKHa bbimb
He Huxe 90%. B cnyyae 0bHapyXeHUs HEKOPPEKTHBIX 3aMMCTBOBAHMI 1 COMHUTENBHOMO aBTopCTBa byaeT
npoBefeHa npoueaypa petparupoBaHus. [pu NOBTOPHOM BbISBAEHMM Takux cryyaeB OyaeTr oTkasaHo B
paccMOTpeHun paboT aBTOPOB B TeYeHWe 2 NeT U JOBEAEHO A0 CBEAEHWUS PYKOBOAWUTENS OpraHusaLum,
roe paboTtaet aBTop.

lMocTynuBLKE B pefakuumio MaTepuanbl MPOXOAAT SKCMEPTHYI0 OLEHKY. B cnyyae otpuuaTensHom
peLieH3nmn cTaThbs C peLeHanen BosspallaeTcs aBTopy. OTKNOHeHHas cTaTbs MOXET ObiTb MOBTOPHO Npea-
CTaBrneHa B pefakuuto nocrne AopaboTky No 3ameyaHnsiM peLeH3eHToB. MpuHsTble K nybnukaumm unu ot-
KMOHEHHble pefakumen pykonucy aBTopam He BO3BpaLLaKoTCs.
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Llenb uccnedosaHull — yayywums Ka4ecmso 3epHa sposo2o mpumukane. Onbim 3aknadbigasncs no 0syx-
¢hakmopHoli cxeme 8 4-kpamHoli nogMopHOCMU. M3y4eHO Kayecmeo 3epHa Spo8o20 mpumukasne 8 3agucumocmu
om Hopm 8bicesa u obpabomku 2epbuyudamu (MazHym + [ukamepoH paHd). MocesHol mamepuan — sposol
mpumukane copma YrbsiHa. Kayecmeo 3epHa 3epHO8bIX Kyrbmyp oueHusanu psidoM nokadamenel, Komopble
8 COBOKYNHOCMU Xapakmepuayrom e20 (hU3UKO-XUMUYECKUE, NULEBbIe U mexHomnoauyeckue cgoticmea. OCHOBHbIE
gusuyeckue nokasamesnu Kayecmea 3epHa Hamypa u cmeknosudHocmb. MakcumarnbHbIMU 3Ha4yeHUsIMU Hamypb!
Xxapakmepu3oeanocb 3epHo, nosydeHHoe 8 2007 e. Hamypa 3epHa 6 ycrnosusix 0aHHO20 200a eapbupogana
om 715 0o 716 2/n Ha eapuaHmax 6e3 obpabomku u om 714 0o 716 2/n — Ha eapuaHmax ¢ obpabomkol 2epbuyu-
Oamu. Bo ece 200b! uccnedosaHull cmeknosudHoCMb 3epHa Spos020 mpumukasne 8 gapuaHmax, obpabomaHHbIx
2epbuyudom, bbina ebiie, OMHOCUMENbHO Makosbix, HeobpabomarHbix eepbuyudom. CodepxaHue berka 8 3epHe
gapbupogano om 13,1 do 13,9% Ha eapuaHmax, HeobpabomarHbix 2epbuyudom, u om 13,7 o 14,7% — Ha eapu-
aHmax, obpabomanHbix 2epbuyudom. B cpedHem 3a 3 20da eenuyuHa 8anosoeo cbopa Ha eapuaHmax 6e3 eepbu-
yudos cocmasnsana 372,3-437,9 ka/2a, a Ha sapuaHmax ¢ obpabomkol nocegos 2epbutudamu — 505,1-553,5 ka/za.
MakcumanbHbili ganosbiti cbop bernka ¢ eekmapa bbin nomydeH 8 2008 e. CambIM HUSKUM 8ai08biM cbopom berka
xapakmepu3aosarncs 2007 2. YcmaH08/IeHO, YmOo Ka4ecmeo 3epHa Spo8o20 mpumukasne 3agucesio 0m HopMb| 8bice-
ga U 0bpabomku nocesos 2epbuyudamu.

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, nutrition-
al 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 experiment year herbicide treated spring Triticale grain glassiness was higher relative to that of untreated herb-
icide. 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.

ObPeKTMBHOCTL M0BOr0 arpOTEXHNYECKOTO NpUeMa MOMyYeHUs BbICOKUX YPOXaeB TpuUTUKane
NoATBEPXOaeT HeOBXOAMMOCTb MPUMEHEHWS OMTUMAarbHbIX HOPM BbiCeBa, 06paboTku repbuumaamm, u
LENCTBNS Ha Ka4yecTBO NOMyvaemoit npoaykuyum [2].

Lenb uccnedosaHull — ynyyLunTh Ka4eCTBO 3epHa SPOBOrO TPUTHKATE.

3adayu uccnedoeaHull — onpeaenuTb ONTUMarbHbIe HOPMbI BbICEBA U U3Y4NUTb 3aBUCUMMOCTb OT
0bpaboTku repbuumgamu.

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

Pe3ynbmambi uccnedoearud. MpogomkeHne TekcTa cTaTtbi. ...
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