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1 — acnupanum xageopor «bonesnu scusomuvix u BCO» OI'BEOY BO « Capamosckuii
eocyoapcmeenHblil azpapublil ynueepcumem um. H.U. Basunosay, e. Capamos,
Poccus,

1 — 0. semep. H., npogpeccop xagedpwr «boneznu scusommuvix u BCO» ®I'HOY BO
«Capamosckuti 2ocyoapcmeeHubli azpaphbiii ynusepcumem um. H.U. Basunosay, .
Capamos, Poccusi,

1 — k.6.H., doyenm u. o. 3a8. kagedpou «bonesnu scusomuvix u BCO» ®I'FOY BO
«Capamosckuti 2ocyoapcmeenublil azpapHbiti yHusepcumem um. H.U. Basunosay, 2.
Capamos, Poccus,

1 — x.6.H., Ooyenm xagheopwt «bonesnu scusomuvix u BCO» ®I'HOY BO
«Capamosckuti 2ocyoapcmeenublil azpapHbiti yHusepcumem um. H.U. Basunosay, 2.
Capamos, Poccus.

Annomayusa. B skcnepumenme ucnonvzoeanvt nemyxu nopoost POCC 308.
IIposeodena oyenka peakyuu nemyxos-npousgooumeieli MACHO20 KPOCcd HA Nepegoo ¢
HAanoIbHO20 HA KlemoyHoe cooepiicanue. /s OyeHKU KayeCmeeHHbIX noxasameeu
CNEPpMOSPAMMbL NOJYUEHHBIX ISAKVAAMO8 U ONpedesleHuss noKasamessi aKmueHOCmu
cnepmvl omobpannvie nemyxu Ovliu pasoeiienvl Ha 06e epynnvl: 1-s epynna (N=5) —
koumponvhas u 2-s epynna (N=5) nodonwimnas nonyuana c ooou «Reasil Humic Vety.
Jlokazano 6 sxcnepumenme, umo om NOOONBIMHBIX NEMYX08 NOAYUANU OOCMAMOYHO
xopouwuti oovem ssKyaama, komopwiii cocmasun om 0,4 mn 0o 0,9 mn. Axkmusnocmo
cnepmbvl 8 KOHMPOILHOLU epynne npu nepeoll oyenke, sapvuposanr om 3,9 oo 8,7 bana.
Pocm axmuenocmu cnepmues 6 nooonvimmuoi epynne npuuiencsa na 20 Oewv u
nociedyrowue CymKu 3KCHepUMerma nocie nepesood 6 UHOUBUOYAbHble KIemKU U
noxaszan cmadbunvholil pesyromam om 8,5 0o 9,5 bannos. B pesyrvmame onvima no
U3Y4eHUI0 KaueCmeeHHbIX noKazameJiell cnepmvl 8 HOOONbIMHOLL 2pynne nemyxos Ovliu
nonyuensvl evicokue noxazamenu uzmenyusocmu Cv om 32,0% oo 54,0%.
JKusnecnocoonocms cnepmues 8 meuenue 3 4aco8 8 KOHMPOIbHOU epynne nemyxos
cHudxcanacs 0o 70%, npu noxazamene y nemyxog nodonvimuou epynnvl 50%.
Konuuecmeo npasunvho chopmuposanuvix cnepmues 8 ucciedyemvix 00pazyax
nemyxo8 KOHmMpOIbHOU epynnbl cocmasunio 40% om eceti cnepmonpooykyuu, npu
nokazamene y nemyxos nooonvimuou 2pynnet 80%. B cnepme nemyxos-
npouzsooumeinell MUKPOOHOe YUCIO0 COCMABUI0 68 KoHmpoawHou epynne 108,7+15,2
muic. M. 2. 8 1 mn npomus 68,7+9,3 (p<0,01) moic. mn 6 1 ma. 8 nooonvimHou epynne.
Mamepuanvl, npedcmasnennvie 6 cmamve, ONUCLIBAIOM peuleHue npoodemMbl paHHel
8b10PAKOBKU NEMYX08-NPOU3BOOUMeENell, COXPAHEHUs. UX PenpoOyKMUBHO20 300P06bsl,
80CNPOU3BOOUMENLHOU CROCOOHOCMU U KAYeCea NoIyuaemol CnepmMonpooyKyuu 3d
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cuem NpuMeHeHus HCUOKOU 6000paACMEOPUMOL KOPMOBOU 000ABKU KOMNIEKCHO20
oeticmsusi «Reasil Humic Vety, cocmoawyro u3 KOHYeHMpUpo8aHHo20 pacmeopa
8bICOKOMOJIEKYIAPHLIX HAMPUEBLIX COJIel 2YMUHOBLIX KUCTIOM U3 TeOHApOUmd.

Knroueswie cnosa: nemyxu, cnepmocpamma, uHOUKAMOPbl MEXHOI02UYECKO20
cmpecca; OUOXUMUYECKULl COCMA8 N1a3mMbl KPO8U, KOPMO8ble 000A6KU.

BBenenue. lcnosb3oBaHMEe B KOPMIIEHHUH  IETYXOB-IIPOU3BOIAUTENEH
OMOJIOTUYECKA aKTHUBHBIX JT00ABOK, OTKa3 OT KOPMOBBIX AaHTUOMOTHKOB JIJIS
MTOJTYYCHHSI IKOJIOTHYECKU OE30MaCHOM CTIEPMOIIPOIYKIIMA — BaKHEHUIIIAE DJIEMEHTHI
TaKUX TEXHOJIOTUH, 4TO OBLIO JIOKA3aHO MHOTOYHMCICHHBIMH HCCieI0BaHUSIMHU Buijs
S.,et. al., [7] u Cockrem J. F., et. al., [8]. BmecTe ¢ TeMm, peain3aius CeICKIIMOHHOTO
MaTepuajia  COBPEMEHHBIX  OBICTPOPACTYIIMX  KPOCCOB  OpOWMJIEPOB IO
OIMyOJIMKOBAaHHBIM M TPECTABICHHBIX (DaKTHUECKUX AaHHBIX BacuiabeBoiM A. A., [1]
BO3MOXXHa TOJBKO y 370POBOM NTHIBI NMPU COOJIFOJCHUH ONTUMAIBHBIX YCIIOBHA
coJiep KaHMs ¥ TIOJTHOIICHHOM KOPMJICHUH.

B cBs3u ¢ 3TUM B IUICMEHHBIX PEMPOAYKTOpPaX HA CErOJHSAIIHUN JCHb
CYIIECTBYET MpoOiieMa paHHEH BHIOPAKOBKH IJIEMEHHBIX IMETYXOB C 3aMCHOW YacTh
IIOTOJIOBBSI HA MOJIOZBIX METYXOB-IPOU3BOIUTENCH, YTO 10 JaHHBIM MoTtoBuiosa K.
A., [3] u ®ucununa B. U., u ap., [6] B 3HAUMTENBHOW CTENCHH OTpaXkacTcs Ha
CCJICKITMOHHONW  paboTe ®  SKOHOMHYECKON  d(PPEKTUBHOCTH  CoJepKaHHUS
POJIUTEIBCKOTO CTaNA.

OcHOBHOM MPUYUHON BHIOPAKOBKH METYXOB POJUTEIHCKOTO CTaja MO JaHHBIM
npenactaBienasiv Hedlund L., et. al., [9] cranoBuTcs HHU3Kas OIUIOJZOTBOPSIOLIAS
aKTUBHOCTh MX CIEpPMbl K KOHIly TepHoJa »JKCIUTyaTallid, B TMEpUOJ THKa
NPOIYKTUBHOCTH Kyp-Hecymiek. [Ipu 3ToM Kypbl MMEIOT BBICOKME IOKa3aTenu
NPOIYKTUBHOCTH, & BBIXOJl MHKYOAQI[MOHHOTO silla CHHM)KAETCs, TaK KaK 4YacTh SIUIIL
0CTaeTCs HEOIIOJOTBOPEHHOM.

B nmocrymHo#l nmTepaType HWMEIOTCS JIUINL (parMeHTHl COOOIIeHH 00
UCIIOJIb30BaHUM B COBPEMEHHOM MTHIICBOJCTBE JKHIKHUX BOJOPACTBOPUMBIX
KOpMOBBIX 100aBOK «Reasily, mpoumsBomumeix OO0 «Jlaiip Dopc I'pynm» wu3
T'YMUHOBBIX KHCJIOT HA OCHOBE JIGOHAP/IUTA.

Heas W 3a1auM MCCJIEAOBAHMUA YCTAHOBUTH M3MEHECHUS B CIEPMOTPAMME
METyXOB-TIPOU3BOAMUTENEH PENPOJYKTUBHOTO BO3pacTa TMPU TEXHOJIOTHUYECKOM
CTpecce M Pealn30BaTh MPOTPaMMY JJIUTEIBHOTO HUCIOIB30BAHUS PETPOTYKTUBHBIX
BO3MOXHOCTEHN NETYXOB.

Matepuan uW MeTOABI HMCCJIAEAOBAHUI. OKCIEPUMEHTHl TPOBEJICHBI B
BETEPUHAPHOW KIHWHUKE (paKyiIbTeTa BETEPUHAPHON MEAHIMHBI, THUIIEBBIX U
ouorexnonorun ®I'bOY BO Caparosckoro 'AY B mepuonx 2020-2021 rr.

[letyxoB 23-26 Henenb KU3HHA TIEPEBEH U3 YCIOBHI TPYIIIOBOTO HAMIOIHHOTO
CONIepKaHWsl B WHIMBHAYATbHBIC KIETKM ¢ BKJIIOYCHUS B PpaAlMOH >KHUIKOU
BOJIOPACTBOPHMOM KOPMOBO# J100aBKH KOMILUTIEKCHOTO AehcTBHs «Reasil Humic Vety,
COCTOSIIIYI0 M3 KOHIICHTPUPOBAHHOTO PAacTBOpPA BBHICOKOMOJEKYIISPHBIX HATPHUEBBIX
coJieil TYMUHOBBIX KHCIIOT M3 JICOHApIUTa. B OmbITE MCIIOIB30BAHBI MIETYXU MOPOIBI
POCC 308. Jligs oOueHKM TroMeocTa3a OpraHu3mMa METyXOB-IIPOU3BOAUTEIIECH
0TOOpaHHOE MOT0JIOBbE OBLIO pa3feieHo Ha Tpurpymnmbl: — l-g rpymma (n=5) —
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KOHTpOJbHAsA; — 2-1 rpynna (N=5) mogomnbiTHas moiy4daia ¢ Bogoi «Reasil Humic
Vet», mo pa3zpaboTaHHOM HaMHM CXeMe B TEUCHHE JIBYX MECSIIEB METyXH C BOAOU
nosyuyanu npenapar «Reasil Humic Vet» u3 pacuera 0,5 miu Ha li/cyt. Kputepuem
0TOOpa NMEeTyXOB JJIs ONbITA SABJSAIACH IEPBUYHAS PEAKLUs HA MACCaX MPH MOTYyYECHUU
crepMbl o metoauke Burrows W. A., Quinn J. P. (uT. mo ooy W. U., u ap., [5]).

JUist mpoBeAeHUs] CKPUHUHTOBBIX HCCIEAOBAHMM Opann 00paslbl CHEpPMBbl y
netyxoB ¢ 183-gHeBHOro 10 243-nHeBHOro Bo3pacta. OneHKa KadecTBa CIEPMBI IO
BU3YyaJIbHBIM M MUKPOCKOIMYECKUM IapameTpam MpOBOJAUIACH TPUXKIbI C TOMOLIBIO
BU3YyaJIbHON OILIEHKM CBETOBOIO OMHOKYJISIPHOIO MHUKpockomna «Mukpomen 2» Bap.
2...20, yBenuuenue 1:150. IleTyxu HCHONB30BaIMCh B MHTEHCHUBHOM PEXKHME C
WHTEpPBAJIOM 3 JTHS.

CratucTuyeckuid aHaiau3 JaHHBIX MPOBOJWICS C HCIOJIb30BAHUEM MIPOrPaMM
MS Excel u Statistica (version 10). /locTroBepHOCTh pa3inyuii MEKAY CPEIHUMH
3HAUEHUSAMH MOP(HOMETPUUYECKUX NPHU3HAKOB CIEPMbl OLEHUBAIU IO KPUTEPHIO
Manna-YutHu, onucadHoM B pabote Jledensko E. 5., u np., [2].

PesyabTatbl  ucciaenoBanmii.  [leryxu-nmpousBoguTenu B TEUYCHHE
PENPOTYKTUBHOM KUZHU UCIIBITHIBAET COCTOSTHUE TEXHOJIOTUYECKOTO,
ATMMEHTApPHOTOO0 U CEeKCyaJbHOro crpecca. BaumsHue Ttakux ¢Qopm cTpecca Ha
OpraHu3M TETYXOB OTpa)XaeTcsi B TOW WJIM MHOW Mepe B TEYEHHE BCETO IMKJIa
9KCIUTyaTaIuu, o MaeHuto [Lnemanos H. B., u 1p., [4] B ToM uncie Ha ciepmorpamme
B BU/IC U3BMEHEHHS] OCHOBHBIX KOHCTAHT.

[lonmy4yeHHble pe3ynbTaThl U MX aHAIM3, JAIOT NPEJICTAaBICHUE O TUHAMUKE
o0BeMa MorydaeMoi CriepMbl TIOCIIe U3MEHEHUN YCIIOBUM COJIEp KaHUs ¥ IPUMEHEHUS
KUJIKON BOJIOPaCTBOPUMOM KOpMOBO# 100aBkH «Reasil». Jta rpynmna netyxoB nuMena
3HauUeHUs MO O00BEMY CIIEpPMHUEB TNpPH BHU3yalbHON olieHKe Yy 36% moronoBbs —
«ryctas», y 12% noronoBes — «ryctas — cpeausis», y 48% norojaoBes — «CpeqHss» U
y 4% mnoronoBes — «penkas». IlokasaTrenb akTUBHOCTH cHepMHeB: 1 stam —
BapeupoBai ot 9,5 no 5,2 6amnos; 2 atam — oT 8,8 10 6,0 6amios; 3 sram — ot 9,0 10
4,5 6amios, (Tadmauna 1).

Taoauna 1

IToka3aTe/in aAKTUBHOCTHU CIIEPMbI NETYXO0B B MIePUO/ MPOBeIeHUSI
skcnepuMenTa (M+m; n=15)

AKTHBHOCTDb, 0aJ1J1
pynmb: Ha 20 genn ot Ha 40 genn or HayaJya | Ha 60 neHn oT HayaJa
Hayvaja IKCIePUMEHTA IKCIePUMEHTA
M+m Cv, % M+m. Cv, % M=+m. Cv, %
Kontponbhas 6,9+0,4 45,7 7,3+0,8 32,2 7,9+0,3 10,6
[TogonerTHAsS 7,6£0,3 51,4 8,3+0,8 56,0 9,3+0,2%* 14,8

B xoHTpOIBHOIM TpyTITIEe HAOMIOAACTCS CTAOMIIN3AIMS BETMYUHEI KOdh purreHTa
n3menunBoctd (CV), k 3 atamy oHa coctaBmia 4,7% — 3TO 3HAYUTEIHPHO MEHBIIIC
ko3 urmenta n3mMeHnunBoctu 3HadeHus (CV) nomombiTHOW Tpymmbl — 43,7%, 49TO
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oTpakaeT OOJbLION pPa3zdpoCc HM3MEHYMBOCTH B JTOM KOHTPOJIBHOM TIpymIe.
Ku3HecnocoOHOCTh CIEPMUEB B T€UEHUE 3 YAacCOB B KOHTPOJIBHOW Ipymme NeTyXOB
cHmxkanace 10 70%, mpu mokazarene y NETyXOB mogonbelTHOW rpynnel 50%. U3
nu(ppoBOro martepuana, MPeACTaBICHHOTO B JIAaHHBIX TaONMIBI 2 CIEIYET, YTO B
CIEpME METYXOB-IPOU3BOJAUTENICH MUKPOOHOE YHUCIO COCTABWIIO B KOHTPOJIBHOU
rpymnme 108,7+15,2 teic. M. . B 1 M nporuB 68,7+9,3 (p<0,01) Thic. M B 1 M. B
[IOJOIIBITHOM I'PyIIIIE.

Taoauua 2

MukpoOHasi KOHTAMMHAIIUM CIIEPMbI NIETYXOB-IIPOM3BOANTENCH, IPH
NPUMEHEHUH CTPECNPOTEKTOPOB

IMoka3arenu MHMKPOOHOE YMCJI0, THIC.M. T. KOJIM-HHIEKC KOJIU-THTP
KoHTpoabHas rpynma 5427+325 27,5127 0,055
[ToponeITHAS TpyIITa 3527+423* 20,3+1,3* 0,032

B T0 xe Bpemsi KOJIM-UHAEKC B MOJOMBITHOM rpymre Obu1 cHukeH B 1,38 pasa, a
KOJU-TUTP B MOJONBITHOW rpymnmne B 1,27 pa3a mo CpaBHEHHUIO CO TOJYYECHHBIMU
MOKa3aTeNsIMA KOHTPOJIbHOU rpymisl, (p<0,05).

BuiBoabl: BrinlanBaHue meTyxaM-IpoOU3BOJIUTEIISAM KUIAKON BOIOPACTBOPUMOIA
KOopMoBOi n00aBku «Reasil», U3 TYMHUHOBBIX KHCJIOT Ha OCHOBE JI€OHApIWTa
CIIOCOOCTBOBAJIO CHIIKEHHIO PUCKA BO3HUKHOBEHHS MATOJOTHUH PENpOIyKTUBHON
cuctemsbl nTuiibl B 1,3 pa3za. [lokazarenb akTHBHOCTH CTIEPMBI B KOHTPOJIbHOW I'PYyIIIe
IIpU TIEPBOI OILIEHKE, BapbupoBai oT 5,9 no 8,7 6amia, pocT akTUBHOCTH CIIEPMUEB B
NOJIONBITHOM rpyte npuniencs Ha 20 AeHb U MOCIeAyIolUe CYTKH SKCIIEPUMEHTA U
MoKasas CTabWIbHBIN pe3yabTat oT 8,5 10 9,5 6amios. XKu3zHecnocoOHOCTh CIIEPMUECB
B TEYEHUE 3 YacoB B KOHTPOJIBHOW TIpymme MeTyxoB cHuxkanack a0 70%, mpu
nokKaszaTene y mneTyxoB mnoaonbiTHOM rpynnel 50%. B cmepMe meTyxoB-
IPOU3BOUTEIECH MUKPOOHOE YHCIIO COCTABUJIO B KOHTpoOJbHOM rpymme 108,7+15,2
THIC. M. T. B 1 MJ1 ipoTuB 68,7£9,3 Thic. MJ1 B 1 MJI. B IOJIONIBITHOM T'pyTIIE.
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