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BIIJIUB EKOCOPBY B CKJIAJI KOMBIKOPMY
HA JIHIMHUHA PICT KAYOK-BPOIJIEPIB

B ymoBax BinonepkiBchKoro HalioHAJIFHOTO arpapHOrO yHIBEPCHTETY MPOBEACHO SKCIICPUMEHTH 1010 BUKOPUCTAHHS KOPMO-
BOI 100aBku Exocop0 y cximazi koMOIKOpMIB s Ka4OK-OpoiiiepiB. 3a pe3yabTaTaMi rocoapChKoro JOCHiLy BCTAHOBIICHO, IO 3a
BUKOPHUCTAHHSI y TOJIBII KadoK-OpoiinepiB kopmoBoi moGaBku Exocopd y kimbkocti 0,57-1 T/kr y ckragl NOBHOpAIiOHHUX
KOMOIKOpMIB BiIOYBArOTHCS HOMITHI 3MiHH 3a THUIOM OynoBH Tinma. OnepikaHi pe3ysbTaTH MPOBEJEHUX JIOCHTIUKEHb MEePEKOHINBO
JIOBOJIATB, 1110 KaueHATa-Opoiiiepn A0CIiHUX IPyYII epeBakai CBOTX POBECHHKIB 3a KCTEp’ EPHUMHU IIOKa3HUKAMH.

HaiiBumii moKka3HUKH CIIOCTEPIiraan y MOJOIHSIKY 4-1 JOCIiIHOT IPyNH, SIKUM YBOAWIN B KOMOIKOPM KOPMOBY JOOABKY Y
kizpkocti 1,0 /KT, BOHM IepeBaXkajd POBECHUKIB KOHTPOJIBHOI IPYMHU 32 IOBXKUHOIO Tyilyba, FOMIJKH, IUIECHA Ta 00XBATOM
rpynei, BinnosigHo, Ha 4,3; 5,9; 2,6 ta 1,3 %.

Kawuosi cioBa: xauku-6poitnepu, copoenT Exocop6, noBxuHa Tyiry0a, TOBKHHA KiJisl, TOBKUHA TOMLUIKH, JOBXKHHA I1JIe-
CHH, 00XBar TrpyeH, KOMOIKOpM.

IHocTanoBka mpodjemMu. M'sco TITHIII HAa CHOTONHI 3aiiMae BHCOKY IUTOMY Bary y XapdyBaHHI
JIIOJICTBA 1 € JKEPEJIOM ITOBHOIIIHHOTO Oifika. Bim MTHINl OTPUMYIOTh IMIMPOKUN aCOPTUMEHT KOHKYPEH-
TOCIIPOMOXHOT BUCOKOSIKICHOT IPOIyKIIii [3, 4].

HaiiaxxmuBimmm (akTopoM MiABUILEHHS MPOIYKTUBHOCTI NTHLI € palioHaIbHA i 0I0JIOTiYHO TOBHO-
migHa ToaiBsa. CydacHi BHCOKOIPOMYKTHBHI KPOCH IITHIN MOTPEOYIOTH ONTHMAIBHOTO HAIXOPKEHHS YCiX
HEeOOXiTHHUX A1 IX OpraHi3My MOKUBHHUX 1 O10JI0TYHO aKTUBHUX PEYOBHH Y AOCTYIHOMY BUTIIsAAI [ 1].

[[Iupoko B TOAIBII NTHUII BUKOPUCTOBYIOTH COPOSHTH, [isl SKUX HAIMpaBlicHA HA 3HWKCHHS BILTUBY
TOKCHHIB, BAXKKMX METAJIIB Ta IPOJIOHI'YBAHHS TiAPOJIi3y TpaBHUX (DEPMEHTIB.

Hapasi HeBuB4YeHNM € BILTHB J00aBKH Exocop0 y ckiami KoMOIKOpMIB Ha PiCT Ka4yoK-Opoiiiepis.

AHaji3 ocTaHHIX gocaimkeHsb i myOuaikamiii. CydacHe iHTGHCHBHE NTaXiBHUIITBO CTAaBUTh BUCOKI
BUMOTH JI0 SKOCTi ro1iBii. ChOTOJTHI BEAETHCS MONIYK Ta BUBYCHHS HETPAIUIIITHIX KOPMOBUX JO0aBOK,
SIKI 3HIKYIOTh COOIBapTICTh KOPMIB, MiJABHUINYIOTh €(EKTUBHICTh 3aCBOECHHS TOKHBHHX PEYOBHH, 30i-
JBIIYIOTH BUPOOHHUIITBO MPOAYKII] NTaXiBHUITBA Ta 3HIKYIOTh Ail0 TOKCUYHUX CHOIYK Y KopMi [5, 6].

KopMmoBa 6a3a cyuyacHOT0 NTaxiBHUITBA MIBHIKO 1 CYTTEBO 3MIHIOETHCS MiJ i€I0 MOCTIHHOTO 3aCTO-
CyBaHHS KOPMOBHUX IHTPEII€HTIB B YMOBaxX IMOMHUTY M’ SICHUX Xap4oBHX MpOAyKTiB [2]. Tomy mist mo-
JITIIICHHS TIOXUBHOI IIHHOCTI Ta JUIsl JOCATHEHHS BUCOKOTO CTYTICHS 3aCBOIOBAHHS KOPMOBHX KOMIIO-
HEHTIB B OPraHi3Mi NTUILI BUKOPUCTOBYIOTh KOPMOBI 100aBKM KOMIUIEKCHOI COPOYIOUOi Jii.

OmmHi€ro 13 TaKUX KOPMOBHX JT00aBOK € COPOSHT po3pobiieHii criiBpoOiTHIKaMu bioriepkicbkoro HAY.

Exocopb — copOeHT moTiBaJeHTHOI [il, SKMH MICTHTB Y CBOEMY CKIIafi B-TIIIOKaHH, [[€OTITOBMICHIUI
0a30J1bTOBUH TY(, CAIOHIT Ta T1APOTI3HI APLKIKI.

MeTo1o nociaigxenb Oyj0 BUBUECHHS BIUIMBY Pi3HOI KiTBKOCTI KOpMOBOi 106aBku Exocop0 y ckmani
KOMOIKOpMY Ha PICT Ta pO3BUTOK KAUCHSIT, IO BUPOIIYIOTHCS HA M 'SICO.

Marepiaj i MeToauka g0caiTKeHb. Jl0CTiKEHHS TIPOBOIIIIA B YMOBaX CKCIIEPUMEHTAIBHOI 0a3u
kadeapu TexHOJOrii KOpMiB, KOPMOBUX J00aBOK 1 TOIiBII TBapUH BilOIEpKiBCHKOTO HAlliOHATBHOTO
arpapHoOro yHiBepCHTETY Ha KaueHsATax-Opoiiyepax.

Jst mocnixy Oyio Bimiopano 400 romiB m1000BUX Ka4eHIT-OpONIIEPIB KPOCY Yeppi-BelIi, SIKUX PO3-
IUIMK 32 IPUHLMIIOM aHanoriB Ha 4 rpymu: 1 rpyma — koHTposibHa 1 3 — gocmigni, o 100 romnis (50
camiliB i 50 camok) y koxHi# (Tab. 1).

Tabmums 1 — Cxema HayKOBO-rocnoAapcbKoOro 10cainy

I'pyna KinbKiCTh Ka4eHsT, TOI. Xapaxrep TofiBii
1 KOHTpONBHA 100 1K (noBHOpanioHHUH KOMOIKOPM)
2 jociiaHa 100 ITK + copbenr (0,57 r/kr)
3 nocimigHa 100 ITK + copbenr (0,78 r/kr)
4 nocnigHa 100 IK + cop6ent (1 1/kT)
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Toxisist KaueHAT-OpOMIEPIB YCIX MAAOCTIIHUX TPYIT YIIPOJAOBK YChOTO AOCTiTy Oyia 0JHAKOBOO.
Hnst kaueHsT-OpoiiepiB 1-1 KOHTPOJILHOI I'PyNU 3rOAO0BYBalM [MOBHOPALIOHHUHA KOMOiIKOpM 0e3 mona-
BaHHs COpPOEHTIB, 10 TOBHOPALIOHHOTO KOMOIKOpMY KaueHAT-OpoitnepiB 2, 3 1 4-1 mociigHUX TPy A0-
nasanu copoent Exocop0 y mosax, BiamosigHo, 0,57; 0,78 ta 1 r/kr kopmy. OCHOBHHIA TIEpioa AOCHTITY
TpuBaB 42 m0o06wH.

[ligmocainHe MOroiB’ sl yTpuMyBainu Ha TIHOOKiHM miacTmimi. OPOHT TOAIBII 1 HAITyBaHHS! CTAHOBHB
o 3 cm. [lapaMeTpu MiKpoKIiMaTy IPUMIIICHHS, 1€ YTPUMYBAJIX TITHITIO, BIIIIOBIAIN BCTAHOBJICHUM
TITIEHIYHUM HOpMaM.

Jnst BUBUEHHSI eKcTep’epy BinOupanu KadeHatT y Biui Big 14 go 42 nobu mo 10 romis, kuBa Maca
SKHX BIANOBiZaja cepelHiM MOKa3HWKaM Mo rpymi. BusHayanu cepenHi MOKa3HUKH MPOMIpPIB: HpsSMY
JOBXKUHY TyJ1y0a, TOBKHHY KiJsl, TOMIUIKH, IIJIECHA Ta 00XBAaT IPyACH.

Pe3ynbTaTi A0C/IiKeHb Ta iX 00roBOpeHHs. Y pe3yJbTati JOCTiHKeHb OyI0 BUSABIICHO, IO T0JaBaH-
Hs B KOMOIKOPM KOPMOBOI 100aBKH PHBOJHTH A0 OMITHHX 3MiH 32 THUIIOM OyZIOBH Tina (Tadir. 2).

Tabmuns 2 — Jliniiini npomipu kadok-6poiiiepis, cM, M+m, n=4

JloBxkrHa OOxBar
I'pyna - - o
Tynyba | KiJist | rOMiJIKH | miecHa rpyzeit
14-1060BHii BiK
1-a 14,6 £0,26 5,440,21 7,0+0,27 5,0+0,16 16,6+0,25
2-a 14,7+0,29 5,3+0,23 6,7+0,25 4,840,21 16,4+0,26
3.5 14,5+0,30 5,240,19 6,5+0,22 4,7+0,27 16,2+0,28
4-a 14,940,27 5,3+0,17 6,8+0,24 4,940,25 16,9+0,27
28-1000BHii BiK
1-a 21,5+0,31 10,6+0,23 12,0+£0,22 6,9+0,21 29,5+0,29
2-a 22,0+0,24 10,8+0,25 12,4+0,25 6,7+0,24 30,2+0,31
3.5 21,4+0,22 10,3+0,29 11,9+0,26 6,8+0,23 28,9+0,26
4-a 22,5+0,29 11,640,32 12,5+0,29 7,3+0,34 31,64042"
42-1000BHi1 BiK
1-a 27,6+0,31 15,1+£0,29 13,4+0,21 7,7+0,17 37,5+£0,26
2-a 28,2+0,32 15,5+0,27 13,6+0,20 7,6+0,21 37,7+0,31
3.5 27,0+0,36 15,0+0,17 13,3 0,22 7,4+0,23 37,0+0,32
4-a 28,8+0,35 15,9+0,31 1424025 7,9+0,26 38,0+0,34

IMpumirtka: *p <0,05; **p <0,01 nopisHsHO 3 1-10 TpyIIOLO.

30kpeMa, TOBXKHUHA TylTy0a y KAYeHAT KOHTPOJIBHOI 1 JOCIITHUX TPYI Oyiia HEOJHAKOBOIO 1 3aJIexa-
JIa BiJT X BiKy Ta paKTopa ToJIiBIIi.

Haii0inpma nosxuHa TynyOa BiaMiueHa y KadeHAT 4-1 TPYIH, SKUM 3T0JJOBYBaJld KOPMOBY 100aBKY
y kingbkocTi 1,0 r/kr KoMOIKOpMY, IO MEepPeBaXKae aHaJIOTiB KOHTPOIBHOI TPYIH 3a UM TOKa3HUKOM Yy
14-; 28- Ta 42-n1060BOMY Bimi BiamoriaHo Ha 1,4 %; 4,7 ta 4,3 %.

BcraHoBIIeHO, 1110 3a JOBKUHOIO TyiIy0a KadeHsTa-Opoiaepu 2-1 TOCIIIHOI IPYIIH, IKUM 10 CKJIaTy
KOMOIKOpMy JofaBaiu copOeHT y KinbkocTi 0,57 1/Kr KoMOiKopMy, NepeBaKkaiyd POBECHHUKIB KOHTPOJIb-
HOl TpynH y 14-; 28- ta 42-no60oBoMmy Bimi Bignosiaao Ha 0,7; 2,3 1a 2,2 %.

JlopkuHa Tyiy0a y nTHIl 3-1 IpymnH, SKUM J0 CKJIaay KOMOIKOpMY J0JdaBaud COPOSHT Y KiIIbKOCTI
0,78 1/kr KOMOIKOPMY YIPOJOBX YCiX BIKOBHX MEpioAiB Oyia MOMITHO HIKYOIO MOPIBHSHO 3 KOHTPO-
sem BignosigHo Ha 0,7; 0,5 ta 2,2 %.

[TokazHHKOM, IO XapaKTepHU3ye PO3BUTOK IPyAeH y NTHUIll € TOBXHWHA Kinsd. BusBieHo, mo kaueHs-
Ta-Opoiaepu 2-1, 3-1 Ta 4-1 gocaianux rpyn y 14-1000BoMy Billi 32 JOBKHUHOO KIS ITOCTYHAIMCS POBE-
CHHKaM KOHTPOJBHOI Tpymny BignosinHo Ha 1,9; 3,8 Ta 1,9 %.

VY nepio; BUpOILITYBaHHS MOJIOIHAKY y 28-1000BOMY Billi KaueHsATa 3-1 JOCHIIHOI IPYIH Mad IOB-
KUHY KIS Ha 2,9 % HIKTy TMOPIBHSAHO 3 KOHTPOJBHOIO TPYITOI0, Pa30M 3 THM KadeHsTa 2- Ta 4-1 1ociti-
JTHUX TPYII 33 JaHUM TTOKa3HIUKOM IEPEBUIYBaId KOHTPOJIBHY TPYITy BinmoBiaHo Ha 1,9 Ta 9.4 %.

Takox ciiJi BIAMITATH, 0 Y Billi 42 no0M MOBXWHA Kisg y 3-H MocigHii rpymni Oyjia HAXYOK Ha
0,7 % mopiBHAHO 3 KOHTpOJIEM. Y KadeHsAT 2-1 Ta 4-1 JOCHITHUX TPYII IIei MOKa3HUK OyB BHIIUM Ha 2,6
Ta 9,9 % MOpiBHSAHO 3 aHATOTaMHi KOHTPOJIBHOI IPyTIH.

VY pe3ynbTati JOCHiKEeHb BUSBJICHO, 110 V Billi 14 mi0 TOBXHMHA TOMUIKH y Ka4€HST TPHOX JOCIITHUAX
rpyi Oyia MEHIo BianoBiaHo Ha 4,5; 7,7 Ta 2,9 % NOpiBHSAHO 3 POBECHUKAMH KOHTPOJIBHOT TPYIIH.
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VY 28- ta 42-1060BOMY Billi KaueHATa 2-1 Ta 4-i MOCHITHUX TPYH 3a TOBXKUHOIO TOMLUIKH TIEPEBHIITY-
BaJIM TTOKA3HUKH IITUII KOHTPOJILHOT TpynH BiAmoBigHo Ha 3,3; 1,5 Ta 4,1; 5,9 % (p<0,01), Toxi sk 1iei
MTOKa3HUK y MOJOTHAKY 3-1 nmociigHoi rpynu 0ys HmwkauM Ha 0,8 ta 0,7 %.

[TepemyciM citif 3a3HAYMTH, IO TIPO PO3BUTOK TPYIHOI KIIITKH, BHYTPIITHIX OpPraHiB Ta M’ SICHI SKOC-
Ti KQUEHSAT CYJATh 3a TAKUMU MOKa3HUKAMU SK IIMPUHA 1 00XBaT TPyACH, K1 MEpIII 3a BCE 3aJIekKaATh Bij
PIBHSI TOMIBIII ITTHIII.

Bcranosneno, mo kaueHsTa 2-, 3- ta 4-i rpyn y Binti 14 1i0 3a JOBXHUHOKO TUIECHA TOCTYMATUCS KO-
HTPOJBHUM aHajoram BiamosigHo Ha 4,2; 6,4 Ta 2,0 %.

3okpema, MOJOAHSK Y Bimi 28 Ta 42 mobu 4-1 mqocmigHol TPpyHH MepeBakaB KadeHAT KOHTPOIHHOI
rpynu BiAmoBigHO HA 5,8 Ta 2,6 %, ToMi K MOJOTHSK 2-i Ta 3-1 MOCHiAHUX TPYII MOCTYHABCS, BiAMOBII-
HO, Ha 3,0; 1,5 Ta 1,3; 4,0 % poBecHHKaM KOHTPOJIBHOI TPYIIH.

BcranoBneHo, mo 3rogoByBaHHs KadeHsATaM-OpoinepaM 3-1 JOCHigHOl rpynu KOMOiKopMy i3 BMic-
TOM copOeHTy y KinbkocTi 0,78 T/KT y BCi mepiogn BHPOITYBAaHHS MPU3BOAUTH J0 3HIKEHHS 00XBaTy
rpyxneit Ha 2,5; 2,1 ta 1,4 %.

Tak, o6xBaT rpyaeit y ntumi 2-i i 4-1 rpym nNpoTAroM ycix mepiogiB BUPOLIYBaHHs OyB BUIIKMM BiJl-
noBigHo Ha 2,4; 0,5 % ta 7,1 (p<0,001); 1,3 % mopiBHSHO 3 KOHTPOJIEM.

BucHOBKH Ta MepPCNeKTHBH MOJANBIINX AOCTIIKeHb. Y3arajJbHIOIYH OTPUMAaHI JaHi, CIiJ Bij-
MITHTH, IO 3arajioM 3a TepioJl BUPOIIYBaHHS KadeHATa 4-1 JOCHTIIHOI TPYIH, SKUM 3TOIOBYBaIId COP-
OenTt y 1031 1,0 r/kr KoMOIKOpMY, 3a JOBKHHOIO TyJIyOa, TOMIJIKH, IDIECHH Ta 00XBAaTOM TpylIeH mepe-
BayKaJid, BiAMOBINHO, Ha 4,3; 5,9; 2,6 Ta 7,1 % pOBECHUKIB KOHTPOJILHOI TPYIIH.

[TepcrieKTHBHUMH AOCTIIKCHHSIMH € BHBUCHHS BIUTMBY KOpMOBOI A00aBku Exocop0® Ha 0OMiHHI
MPOIIECH Y OpraHi3Mi KadyoK-Opoiepis.
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Bausinne Exocopéa B coctaBe KOMOMKOpPMA Ha JIMHEHHBIH POCT YyTOK-OpoiiiepoB

H.B. HepamkoBckast

B ycnoBusix benonepkoBckoro HalMOHAIBHOTO arpapHOro0 YHHBEPCUTETA MPOBEIEHBI SKCIIEPUMEHTEI 110 HCIOJIb30BaHUIO
KOpMOBOi1 106aBku Exocopb B cocTaBe KOMOMKOPMOB JUIst yTOK-Opoiinepos. I1o pe3ynpTaTtaM X03sIHCTBEHHOTO OIBITA yCTAHO-
BJICHO, YTO IPU UCIIOJIB30BAaHUH B KOPMJICHUH yTOK-OpoiiepoB KopMoBoii nobaBku ExocopO B konmnuecte 0,57-1 r/kr B coc-
TaBe MOJHOPAILIMOHHBIX KOMOMKOPMOB MPOHMCXO/ST 3aMETHBIE U3MEHEHUS M0 THUIY Tenocnoxkenus. IlomydeHHble pe3ynbTaTsl
MIPOBEACHHBIX UCCIEIOBAHNN yOSIUTEIBHO JOKA3bIBAIOT, YTO YTATA-OpOHIEPH! ONBITHEIX TPYII IPEBOCXOIIIN CBOUX CBEPCT-
HHKOB I10 3KCTEPbEPHBIM MTOKAa3aTEISIM.

Bericokue moxaszarenn HaOMIOAAIN Y MOJIOJHSIKA 4-1 ONBITHON I'PYIIbI, KOTOPHIM BBOJWIIM B KOMOMKOPM KOPMOBYIO 100a-
BKy B KommuectBe 1,0 T/KT, OHM IpeoOiafaiy pOBECHUKOB KOHTPOJBHOM TPYIIIBI 110 JJIMHE TYJIOBHINA, TOJIEHH, IUTIOCHBI U
00XBaTOM Ipyau, COOTBETCTBEHHO, Ha 4,3; 5,9; 2,6 u 1,3 %.

KiroueBsble ciioBa: yTku-6poitiepsl, copdent Exocop0, minHa TynoBUINA, [UIMHA KW, AJMHA TOJICHHU, JUIMHA IUTIOCHBI,
00XxBat rpyau, KOMOUKOPM.
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