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level of the whole organism), such as growth rate, disease resistance and behavior can result from primary and secondary
responses and may affect the survival rate.

Considering the development of a stress reaction in embryonic and early postembryonic periods of development it is
necessary to take into account the specifics of this stage of ontogenesis. First of all, it should be noted that unlike adult fish
morphogenesis processes and formation function of many organs in embryos is not completed. An important feature of the
early stages of fish ontogenesis is the regulation of homeostasis, mainly at the biochemical level, even without control of the
factors of the endocrine and nervous systems. Thus, during embryonic development there is a gradual process to connect to
new regulation mechanisms and the changing role of existing (Barton, 2002; Nechayev et al., 2006; Chernyaev, 2007).

It is known that the temperature factor regulates metabolism, shaping, rate of individual development, determines the
duration of stages in fish embryogenesis. Metabolism in fish occurs in specific temperature ranges and specific optimum
for each species. Best results of eggs incubating appear when in the first half of embryogenesis low temperatures act, and
in the second half — raise, but not going beyond the optimum. Low temperatures of optimal zone help to increase the
growth of fish germs, and increased slightly reduce the growth but accelerate the development of the embryo. It is noted
that with the increase in water temperature heartbeat of the embryo appears earlier. Increasing temperatures, especially
during the formation of the hatching gland, causes the embryo out of the shells in the earlier stages of development.
During the period of research was water temperature regime was in the following limits: min — 18.7 °C, max — 32.6 °C,
the content of soluble oxygen: min — 4.2 mg / dm?, max — 8.6 mg / dm*. The daily average temperature of water differed
between reservoirs on 0.5-0.8 °C. At what time in the morning the difference in temperature increased to 1.0-1.2 °C.
Succinate dehydrogenase activity level indicates the degree of flow required energy metabolism depending on the stage of
caviar and environmental conditions.

As the temperature increased enzyme activity SDG grows at all stages of embryonic development to a certain limit
(21.5-24.4 °C). Since 25 °C enzyme activity fell sharply, due to deterioration of oxygen conditions and going beyond the
limits of optimal temperatures in the environment. This consumes a significant amount of spare energy consuming substances
that may affect the physiological state of embryos and significantly reduce the effectiveness of spawning fish in excess of the
standards for the water temperature for each type of fish.

Changing the correlation of SDG / LDH upward to lactate dehydrogenase and reduce succinate dehydrogenase activity
demonstrates the displacement of oxidation restoration processes to anaerobic. LDH activity in embryonic tissues proves the
deterioration of oxygen conditions in the reservoir. Thus, the optimal environmental conditions enzyme activity is always
lower than at elevated temperature of water environment and lack of oxygen.

So, at the highest temperature range larvae average length was 7.4 mm and weight 1.1 mg. These larvae are
characterized by a more rapid period of the embryonic stages of development. At the lowest temperature the length of the
larvae reached 9.4 mm and weight 1.3 mg. Certainly such significant differences among the larvae can not affect their
viability in the next stages of development.

Key words: carp, embryonic development, water temperature, soluble oxygen, lactate dehydrogenase and succinate de-
hydrogenase activity, stress, adaptation.
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JOCJIIZKEHHSA BIVIMBY HOBUX JIETKO3BIPHUX ITPUMIIIEHb
HA YTPUMAHHJ BIAT'OAIBEJIBHOI'O MOJIOAHAKY

Tlomano pe3ynpTaTé BUBYEHHS BIUIMBY HOBHX 00’ €MHO-TUIAHYBAJIFHHX 1 TEXHOJIOTIYHHX PIllIeHb JIETKO30ipHOTO MpUMi-
HICHHS HAa YMOBH YTPUMAaHHS Ta MPOJYKTUBHICTH HEKACTPOBAHUX OWMYKIB TOJIIMITHHCHKOI MOJIOYHOT TIOPOIX Ha BiATOMIBI.

BcranosneHo, Mo MOKa3HUKK MapaMeTpiB MIKpOKIIMATy B MPUMILICHHI HE BUXOIATH 32 MEXi JOIYCTUMHX HOPM 1 KO-
JIMBAHHS TEMIIepaTypy MiX NPUMIIIEHHSIM 1 HABKOJIUIIHIM cepenoBuIeM cknafae 1-1,5 %. 30HHe po3MileHHs TBAPHUH a0
3MOry 3a0e3Me4nTH Mepiof BiAMmoYnHKy TBapuH 10 13,43 roa Ha noOy. JuHamika cepeHb0000BUX MPUPOCTIB MepedyBana
Ha JIOCTaTHHOMY PiBHI i 3a mepion 3 6 micsuiB 1o 3a6oro cranosmia 0,986 r.

Kio4oBi cjioBa: BiroaiBeNbHUI MOJIOIHSK, JETKO30ipHE MPUMIIICHHS, 30HHE PO3MIIIICHHS, MIKPOKJIiIMAT, €TOJOTYHi
MIOKa3HUKH, TPOYKTHBHICTS 1 (hi310I0TIiUHMI CTaH TBapHH.

IocranoBka npodaemu. OHIE 3 HAWOUIBII TOCTPUX HA CHOTOJHI MPodJeM B YKpaiHi € 3a0e3-
NeYeHHs NoTped HaceJeHHS B suIoBHYMHI. Lle 00yMoOBIE€HO THM, IO TMOTOJIIB’S KOPiB MOPIBHSHO 3
1990 pokoM CKOPOTHUJIOCH MaiiyKe yTpUYi, peai3allis sJIOBHUYMHH 32 OCTaHHI 15 pOKIB 3MEHIIMIACH Y
5 pasiB [3]. Ha 20 % 3meHmmIich i 6€3 Toro Hu3bKi cepeiHb0J000B1 MPUPOCTH MOJIOHSKY, SIKi B CE-
penHboMy 1o Ykpaini ckianaots 250400 1, o0 B Tpu pa3u IOCTYNalThes Moka3HukaMm kpain €EC.

© JacroBcebka 1. O., 2016.
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3a TakuX HU3BKHUX IPUPOCTIB BUTPATH KOPMY Ha BUPOOHUIITBO OAMHUIN MPOIYKIIIi TaKOXK 3pOCTAIOTH
y 2-3 pa3u, a *1Ba Maca MOJOAHAKY IIiJ] yac peaiizauii ckiagae jumie 362 Kr.

AHaJi3 ocTaHHIX AoCTimKeHb i mydaikaniid. CporofHi YKpaiHa BTpaTuia CBOIO MO3UINIO HA CBi-
TOBOMY PHHKY SIK IepyKaBa eKcroprep suioBuumnu [1, 4].

HanzBuuaiino Benukoro mpo01eMoro, Ka BIUIMBAE Ha BUPOOHHULITBO STIOBUYMHH, € I Te, 1110 Hapasi
B YKpaiHi HeMa€e JOCTaTHBOI KIIBKOCTI MATOYHOT'O IOTOJIiB sl M sICHOI XyAoou. I3 2,8 MiH KopiB, Has-
BHHX CHOTOIHI B TOCIIOIapCcTBaX pizHUX (hopM BiracHOCTI, Jnmie 40,1 THC. TOMIB — I1e KOPOBH M’ SICHOTO
HAMpsIMy TPOAYKTHBHOCTI [12].

Hwu3sbka eekTUBHICTh BUPOOHUIITBA SUTOBUYMHU 00YMOBJICHA 1 TUM, IO 11 BAPOOHUIITBO 3/1iHCHIO-
€THCS 32 CTAPUMU TEXHOJIOTISIMH, B 3B’S3KY 3 UMM 3aTPaTH Mpali Ha BAPOOHHULITBO OJWHHUIII MPOIYKIIiT
y 20 pasiB MepeBHIIYIOTh 3aTpaTH B KpaiHax €sponu [5].

Bizomo, 110 e€peKTUBHICTh TEXHOJOTIT BUPOOHUIITBA SUTOBUYMHY 3HAYHOIO MIPOIO 3aJICKUTh BiJ
cnoco0y yTpumaHHg Xy#oou. Ha cporomHi OCHOBHHM cmOCOOOM YTpPHMaHHSI MOJIOAHSIKY BEITHUKOI
porartoi xynoOu Ha BIATOAIBII € pWB’sI3HE yTpUMaHHA [7]. 3a Takoro cmocol0y yTpUMaHHS MOJIO JI-
HAK PO3MIMYIOTh Yy CTiljaxX, OoOJlaqHAaHUX TOMIBHHUIIMH, ABTOHANYBAJIKAMH Ta JIAHIIOTOBUMU
MpHB’A3aMH. X04Ya BUAAJICHHS THOIO 3 MIPUMIIEHb CKPEOKOBUMH TPAHCIIOPTEPAMHU, OUNIIEHHS CTIHI
Ta BHECEHHSI ITiICTUJIKU TTOTPeOye BEIUKUX 3aTpat pyqHoi mpami [11].

[lopsim 3 mpuB’SA3HUM YTPUMaHHSM BIATOMIBEIHLHOTO MOJIOJHSAKY B YKpaiHi 3aCTOCOBYIOTH i
0e3npuB’si3HE KiTbKOX MoAuQiKalliii: Oe3NpuB’sI3HUNM HA TIIUOOKIA COJIOM’SHIM MiACTHIIII B 3a-
KpUTUX MPHUMIIIEHHAX YW Ha BIIKPUTHX MailaH4uKax, Oe3mpuB’sI3HO-OOKCOBE i3 CYIIBHOIO Ta
IIITUHHOIO MiIJIOTOI0, 0€3MPUB’I3HE ¥ CTAaHKAX YW KIITKaX, Kl mependadarTs yTpUMaHHS TBApUH
rpynamu. BogHouac HaWIpOTrpecHUBHIMINM CIIOCOOOM € Oe3NMpHB’si3HE YTPUMAaHHS MOJIOJHSKY Ha
rIUOOKINA HE3MIHHIM MiJCTHILI, SKUH A€ MOXJIUBICTh pO3MicTUTH B mpuminieHHi Ha 30-50 %
TBapuH Oinpiie, 301BIINTH HaBaHTaXeHHs Ha omepatopa Ao 1000 romiB, MexaHi3yBaTH MPOIECH
po3aaBaHHS KOPMiB Ta BHIAJCHHS T'HOIO. Y TPUMAHHS MOJOIHSAKY B MOJICTIICHUX NPUMIIMICHHSIX
crpusie MigBULIICHHIO POAYKTUBHOCTI, @ BUPOLIYBaHHS Ha TIMOOKIH MiACTUIII 3HUXKYE BaAPTICTh
TOJIOBOMICIIS, EHEPTOEMHICTD MPOLECY 1 Aa€ MOKJIHMBICTH MiJABUIIUTH HABAHTaXCHHS HAa OJHOTO
npariBHuKa [6, 7].

BpaxoBytoun KpUTHUYHHN CTaH BUPOOHUITBA SUIOBUYMHU B KpaiHi, MpoOiieMa PO3BUTKY CKOTapCT-
Ba Ta OpPMYyBaHHSI PHUHKY IIi€i kaTeropii M’sica mepecrae OyTH JIUIIIE €eKOHOMIYHOIO, 2 HabyBae roct-
POTO COLIIATBHOTO XapaKTepy i MoTpedye MIBUAKOTO il BUPIMIEHHs MIITXOM BiHOBJICHHS Taly3i, a ca-
Me 301IbIIEHHS BiJIrO/TiBEIILHOTO MOTOIIB A Ta OYAIBHUIITBO Cy4acHHUX ()epM i KOMITJIEKCIB 3 BIATOJIiB-
JIi BEJIMKOI poraroi xy1o0u, siki O 3a TEXHOJIOTI€l0 Ta piBHEM BUPOOHMIITBA BIAMOBIIANN €BPONCHCH-
kuM Bumoram [9]. Tomy po3poOka HOBHX pillleHb JIETKO30ipHOTO MPUMILIEHHS 1 AOCIIKEHHS YMOB
YTPUMaHHS BiITOAIBEIBHOTO MOJIOJHSIKY B HBOMY € JOCTaTHHO aKTyaJbHUMHU.

Mara i 3aBIaHHA AOCJiAKEeHHs] — BUBYUTH BIUIMB HOBHX 00’ €MHO-TUIAHYBAJILHUX 1 TEXHOJIOT14-
HUX pillleHb JIETKO30ipHOTO MPUMIlIEHHS] Ha YMOBH yTPHMaHHs Ta MPOAYKTHBHICTH HEKACTPOBAHHX
OWYKIB HA BIIATOMIBIIL.

Marepiai i MeToauka aociigxenHsi. EkcriepuMeHTaNbHI JIOCIIDKEHHS 3 BUBYCHHS BIUIMBY JIeT-
KO301pHOTO MPHUMIIIEHHS HA YMOBH YTPUMAaHHS BiATOAIBEILHOTO MOJIOJHSIKY MPOBOJWIA B YMOBax
TIB «Tepesune» binonepkiscbkoro paiiony KuiBcbkoi o6macti B 2015-2016 pokax.

HoBe npumilieHHs CyTTEBO BiPi3HAETHCS BiJl TPATUIIHHUX 00’ €MHO-TIJIaHYBAJILHUMU 1 TEXHO-
JIOTIYHUMH PIIICHHSIMH: HOTO IIUPHHA CTAaHOBUTH 24 M (nipoT 18—21-36 ™ ), BucoTa 8 M (mpoTtu 3—
5 m). Jns 3a0e3neueHHs] ONTUMaJIBLHOTO MIKPOKIJIIMaTy MPHUMILIEHHs O0JalITOBaHe CBiTIoaepaiii-
HUM JaIlIKoM i OOKOBHMH LITOPaMH, SIKi B XOJIOAHHUN Mepio] pOKy MiAHIMAIOTHCS, a B TEIUIMHA OIycC-
KaloThes. Y ICHTPaNbHIN YacTHHI BiATOJ[IBETbHUKA 00JIAIITOBAHO KOPMOBHH CTUI IIUPHUHOKO 5 M, a
002014 AKOT0 — 30Ha TOMIBII, IO MEXYE 13 30HOIO BINMOYMHKY TBapuH (puc. 1, 2). Y 3B’s13Ky 3 UM
HaMH po3pobJieHa HOBa PECypCOOIaZHa TEXHOJIOTiS BUPOOHMIITBA SUIOBUYMHHU i3 30HHHUM PO3Mi-
NICHHSAM MOJIOJTHSIKY, sIKa BIIEpINE peani3oBaHa y OYJiBHUIITBI HOBOTO THIY JIETKO30IpHOTO MPHUMi-
IICHHS, IO 32 TEXHOJOTIYHUMH MapaMeTpaMH CYTTEBO BiJPI3HAETHCS BiJl TUIIOBUX MPUMIlICHb, HH-
Hi BUKOPHUCTOBYBAaHUX B YKpaiHi.

VY mpoueci JociiDKeHb BUBUAIN BIUIMB HOBUX 00’€MHO-TJIAaHYBAJIBHHUX 1 TEXHOJOTIYHUX PillIeHb
JIETKO301pHUX MPHUMIIIEHh HA YMOBH YTPUMAHHS BIITOIBEIILHOTO MOJIOJHSKY, HOTO MPOAYKTHBHICTh
Ta IOBE/IIHKY.
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Puc. 1. Ilonepeynuii po3pi3 nerxko30ipHoi OyaiB.i A5 BiAroaiBiai MoJogHAKY
BEJIMKOI poraToi Xy100u.
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Puc. 2. Cekuii 111 yTpuMaHHs BiAroaiBeJbHOro MOJIOIHAKY: 1) MeTaneBa KojioHa; 2) MeTajeBa Oayka;
3) cBiTyo-aepaniiHuii qaniok; 4) cexii s yTpUMaHHS BiJr0iBEILHOTO MOJIOJHSKY; 5) 30Ha JUIs BiAIIOYMHKY
TBapHH; 6) 30Ha TOAIBII; 7) OTOPOKEHHSI CEKIIii; 8) OropOKEHHS KOPMOBOTO CTOJTY; 9) KOPMOBHIA CTil;
10) rpymoBa HamyBaJKa.

Jnst BUKOHAHHS WX 3aBJIaHh HAMU TPOBEICHI JOCHIHKSHHS 3 OIIHKH MapaMeTpiB MiKpOKJIiMarTy
NPUMILIEHb, BUBYEHI €TOJIOTIYHI MOKAa3HUKH Ta NMPOAYKTUBHICTH TBapUH B YMOBaX HOBOi pecypcoo-
1IaJJHOT TEXHOJIOTIi, sika 0a3yeThCcs HA BUKOPUCTaHHI OJHOTHUITHOT TOMIBII MPOTATOM POKY MTOBHOPALIi-
OHHMMHU KOPMOBHUMH cyMmimamu. [liroToBka i po3naBaHHsI TIOBHOPAI[IOHHOT KOPMOCYMIIII 3 KOHCEp-
BOBaHMX KOPMIB Ta KOHIIEHTPATIB 3A1HCHIOETHCS 3TiTHO 3 PaIlioHOM 32 IOTIOMOTOK0 (hePMCBEKOTO KOM-
OaifHa yIpoJOBXK BChOTO TepioAy Biaroaisii. OUiHKY MIKPOKITIMaTHYHUX TMOKA3HHUKIB Yy MPHUMIIIEHH]
MIPOBOJIMJIM 3 TIOBHUM HOT0 3aBaHTaKEHHSIM. BuMiproBanu Temmeparypy i BiJHOCHY BOJIOTICTh 3a J0-
nmoMoroto tepmoaHemMomerpa TTM-2-02, MBUAKICTh pyXy MOBITPS KaTaTepMOMETPOM, BMICT aMiakKy
Ta CipKOBOJHIO TIpriiaioM YI'-2 | OCBITIICHICTh — IIOKCMETPOM.

Mertoz criocTepekeHb JI03BOJISIE BUBYATH MOBEJ[IHKY TBAPUH Y TIPOMHCIIOBHX YMOBaX 03 BTpY4aHHS B
PO3MOPSIIOK AHS Ta 0e3 NOopyIIeHHs (YHKIIOHATIBHOTO Ta (i3i0J0ri4HOro cTaHy TBapuH. Jis oLiHKM Ho-
BEIIHKM OMYKiB B yMOBaX yTpPHUMaHHS B JIErKO30IpHOMY MPUMILIEHHS BUKOPHCTOBYBAJIM METOMIMUKY, SKa
niepesdavae CrocTepeKEHHs 32 TBAPUHAMH YCi€l TEXHOJIOTTYHOI TPYIIH, B HAIIOMY BHIA Ky 49 roliB roi-
MITHHCEKOT Tiopoyu. Uepe3 10-XBHJIMHHI 1HTEPBAIN PEECTPYBAIN KUTHKICTh TBAPWH, SIKI ITiJI 4ac crioctepe-
JKeHb BUKOHYBAJIM [IEBHI aKTH MOBEIIHKU. Po3paxyHKu poBoAMIH 32 (OPMYJIO0:

T. = 24#n
n 100

ne 24 — KinpKicTh roauH y 100i;
N — KiTbKICTh TBAPHH, 3aPEECTPOBAHUX 3 IEBHUMH aKTaMH MOBEIIHKH, TOJ.
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3BakxyBaHHS TBapWH MPOBOAWIN B 6, 9, 12, 15, 17 mica1iB Ha cTallioHapHUX Barax BPaHII 10 TO-
nisini. CepenHp01000BUI IPUPICT )KUBOT MACH OMUKiB BU3HAYAH 32 (HOPMYJIOIO:

De — Wi—Wn’
t
ne t — ximbKicTs 110 y mepioai; W, — Maca TBapHH B KiHII Hepioxy, kr; Wy — Maca TBapHH Ha ITOYAaTOK IEPioy, KT.
Pe3yabTaTn nocaixkens Ta ix o6ropopenHs. BecraHoBneHo, 1o TeMnepaTypHUNA pexuM y IpH-
MIIIEHH] 3aJIe)KUTh BiJl TEMIIEPATypyd HABKOJWIIHBOTO ceperoBhina. HalOimpl KPpUTHYHUMH IIIOIO
3a0e3MeUeHHs] ONTUMAIbHUX MapaMeTpiB MIKPOKJIIMAaTy € 3UMOBHMU Ta mepeximHuil mepioau. Tomy
OLIIHKY €()eKTUBHOCTI MPUMIILleHb TPOBOIMIIN 3a Temneparypu — 3,0+5,2 °C.
Ha pucynky 2 noka3aHo KOJIMBaHHS TEMIIEPATYPH BIIPOAOBXK 100H. Pi3HUL TemMIlepaTypu HaBKO-
JUIITHBOTO CepPEeIOBUINA 1 B IPUMIIICHHI IPOTATOM 100U CKJIa/aia JINIIe OAMH-TIIBTOpa TPaLyCH.
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Puc. 3. lodoBa nuHamika TeMnepaTypH.
OCHOBHI TTapaMeTpH MIKPOKIIIMaTy JIeTKO30ipHOTO MPUMIIIIeHHS BUKJIaIeH] B Tabmwmi 1.

Tabmuns 1 — IokazHukH MiKPOKJIIMATy B MPUMIillleHHI HOBOTO THITY

HokasHuk HopmarusHzi mapamerpu HoBwuii THI puMiIIeHHS
3a BHTTI-AITK-01-05 LIHPUHOIO 24 M
1IBHaKICTh PyXy HOBITPS, M/C 0,3-0,4 0,5+0,07
HasiBHicTh: amiaky, Mr/m3 20,0 0,5-15
CIPKOBOJHIO, MI/M> 10,0 0,4
[IpupoaHe OCBITIICHHS B MPUMIILICHHI - 27,43

BcraHoBIieHO, 110 HASBHICTh Y MPUMIIICHHI OOKOBHX IITOP 1 CBITIIOApeaIliiHoro rpedens 3abes3-
NEeYYIOTh MiJBUIICHHS PYXy TOBITPS TOPIBHSAHO 3 BiJOMYMMH HOPMaMH TEXHOJIOTIYHOTO HPOEKTY-
BaHHS, a BiJIIOBIJTHO, 1 3HM)KEHHS BMICTY IIKiIJIMBUX ra3iB. Tak, BMiCT aMiaky B HOBOMY IPUMIIIICHHI
OyB Ha piBHi 0,5-1,5 mr/m3, o B 13—20 pa3iB MeHIIIEe TOPIBHSHO 3 HOPMATHBAMHM, a BMICT CIpKOBOJI-
HI0 OyB y 90 pa3iB HUKYMH Bij TPaHHYHO JOIMYCTUMHX PiBHIB.

TakuM YMHOM JTOCII/PKEHHSIMH BCTaHOBJICHO, 110 BUKOPHCTAHHS y MIPOEKTYBaHHI, OyIiBHHILITBI Ta
eKCIUTyaTallii HOBUX KOHCTPYKIIITHUX €JIEMEHTIB JIeTK030ipHUX MPUMIIICHD 3a0e3Meuye SKiCHI yMOBH
yTPUMaHHS BITO/IBEIBHOIO MOJIOAHIKY. BCTaHOBICHI OCOOIMBOCTI OO 3aJIEKHOCTI TEMIIEpaTypu
MOBITPsI JIETKO30IPHOTO NMPUMIIIEHHS BiJ TEMIEpaTypd HaBKOJMIIHBOTO cepenoBuiia. HasBHICTH y
KOHCTPYKLUii NMPUMILIEHHS! OOKOBUX ILTOP 1 CBiTIIOAEpallifHOr0 TpeOeHs € MO3UTUBHUM, OCKIIBKH 3a-
Oe3revye HU3bKUI PIBEHD MIKIUTMBUX T'a31B Y MPUMIIIEHHI.

[lig wac BimrofiBii HEKACTPOBAaHWX OWYKIB BaXKJIMBUM E€JIEMEHTOM TEXHOJOTII € iXHS MOBEJiHKa,
0CcOOJIMBO 3a 3aMPOIIOHOBAHOTO 30HHOTO PO3MILICHHS TBapuH. BakimBo, m100 HeKacTpoBaHI OMUYKH
MeHIIe 30yKYBIUCH 1 OUTBINE Yacy BiAMOYHBAIIH.

JlociipKkeHHSIMHA BCTaHOBJICHO, IO 30HHE PO3MIIICHHS HEKACTPOBAHWX OMYKIB TIO3UTHBHO BILIH-
Ba€ Ha IXHIO MOBeNiHKY (Tabi. 2), 55,88 % yacy n006M TBapHHU BiAMOYMBAIOTH y TOJOKEHHI JISXKAUH.
[Ipu 11boMy BoHU 26,26 % uacy 100U B MOJIOKESHHI JIS)KaUH KYIOTh KYHKY, 10 CBITYUTH MPO KOM)O-
PTHICTB X BiIMOYMHKY.
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Tabnuus 2 — IoBeniHka HeKACTPOBAaHUX OMUYKIB B yMOBaX HOBOI TexHoJorii (N = 49)

AKT MOBe/IiHKH TBapuH 3atpati uacy 9
TOJUH %
Jlexxuth y Oe3isuTbHOMY CTaHi 7,11 29,62
JIexHUTb KY€ KYHKY 6,3 26,26
CroiTh y Oe3/isUIbHOMY CTaHi 2,55 10,64
CToiTh CIIOKUBAE KOPM 3,97 16,54
CroiTb )Kye KyHKy 1,44 6,01
CT0iTh I1’€ BOIY 0,17 0,71
TlepecyBaeTbest 2,29 9,54
CrareBi nposiBu 0,16 0,68
Bceboro 24 100

BaxmirM enreMeHTOM TIOBE/IIHKH TBAPHH € IX pyXOBa aKTHBHICTh. [y TBapyH Ha Bixroxism 6axaHo
3MEHIINTH PYyXOBY aKTHUBHICTb 3 METOIO 30UIbIIEHHSI IPHUPOCTIB >KMBOI MacH Ta CKOPOUEHHS BUTpAT eHep-
rii [8, 10]. TpuBamicTh mepecyBaHHs MiIOCIITHAX TBAPHH MPOTITOM 100U ckiana jmie 2,29 roa. TooTo
30HHE IUIAaHYBaHHS BUPOOHMYMX IDIOII BIUTMBAE Ha (POPMYBaHHS CTIOKIHOI 0OCTaHOBKY B TPYIIl TBAPHH.

3MiHa CTepeOTUITy XapuoBOi MOBENIHKH, III0 3yMOBIIEHA IMOPYIISHHSIM PO3IOPSAKY ITHS 1 PEKUMY
TOJIiBIi, MPU3BOIUTH 10 3HIKCHHS MPOJIYKTHBHOCTI BiaroaisensHoro monoausky [3, 10]. Etomnoriuni
JOCITI/DKEHHSI ITOKa3aJIi TaKOXK, [0 BUTPATH Yacy Ha CIIOKUBAHHS JOOOBOTO palioHy TBAPHHH CKIIAIIH
nume 16,54 % gacy nobu. Lle cBigqunTh, 110 PEeKUM TOJIBII TBAPHH, CTPYKTYpa palioHy, HOro eHep-
TOHACHYEHICTh Ta (Di3MKO-MEXaHIYHI BIIACTUBOCTI TTOBHOIO MIpOIO BiAMOBITAIOTH (Pi310MIOTIYHIM IMOT-
pebaM BiATOMIBENHHOTO MOJIOAHAKY. [Ipw mbOMY TOHIBIS NOCTIAHWX TBapWH 3MIACHIOBAlach yJ0-
CTallb, KOPMOCYMIIll pO3/IaBajiach HA KOPMOBHH CTiJI OZIMH pa3 Ha J00Y.

HanzeryaitHo Ba)KITMBHM TIOKa3HUKOM ISl OIIIHKHM €()eKTUBHOCTI PECYPCOOIAIHOT TEXHOIOTI] Bi-
JITOJIIBJII HEKACTPOBAaHUX OWYKIB € CTaTEBI MPOSBH TBAPHH, OCOOJIMBO HA 3aKJIFOYHUX €Tarax BiJroJIiB-
ni. Ha pucynky 3 mokaszaHo, 1110 4ac, 3aTpavyeHUil Ha cTaTeBi MPOSBU Y HEKACTPOBAaHUX OMYKiB, CKiIa-
nae gume 0,16 rog um 0,68 % yacy moOu, 10 CBIAYMTH PO MO3WTHBHUH BIUIMB iX 30HHOTO PO3Mi-
IICHHS Ta PUUHITOT TEXHOJIOTIi roaiBmi (puc. 2).

[IpoBeneHNME AOCITIKEHHSIMH BCTAHOBJIEHO TAaKOX, [0 Yac peai3arii BCiX 0e3 BUHATKY KUTTE-
BUX TPOSIBIB TBapHH HE MEPEBUIIIYBAB ONTHMAIBHUX MEX i BiANOBigaB OionorivHuM HopMaM. Jlocta-
THSI TPUBAJIICTh BIJNIOYMHKY Ha BiJITOMIBIi, HEBHCOKA PyXOBa aKTHUBHICTh, IHTEHCUBHE CIIOKHBaHHS
KOpMY, ITOMipHa CTaTeBa aKTHBHICTh CIPHIOTh aKyMYJIIOBAaHHIO €HEpril IO)KUBHUX PEYOBHH, KPaIlo-
r'O POCTY i PO3BUTKY TBapHH, BUILIH M’SICHIH POIYKTUBHOCTI Ta OKYITHOCTI KOPMiB.

Binomo, 10 roJ0BHMM MOKa3HHKOM 3 OLIHKH OyJIb-SKOi TEXHOJOTIi € MPOIYKTHBHICTH TBapHH,
sKa KOMIUIEKCHO BiJJOOpakae mepeBard 4d HeJOJNIKW NMpUiHATOI TexHousorii. ToMy OLiHIOIYH HOBY
PECYpPCOOIIaaHy TEXHOJIOTiI0 BUPOOHHIITBA SUIOBHYMHH, B OCHOBY SIKOT TIOKJIaJICHO 30HHE PO3MIIIICHHS
MOJIOJTHSKY B IPUMIIIEHHSIX HOBOTO THUITY, HAMU BHBYaBCS ii BIUIMB HAa MPOJYKTHBHICTh TBApHH Yy Pi3-
Hi TIEPI0/IX TX BiJITOIBIII.

CT10iTh 'e IlepecyBaeTbed ;

CrateBi IPOABH;  JTesxirrs
nomy; 0,17 229 — 7

0.16 Oe3miampHOMY
crani; 7,11

“\

Croits xye; 1,44

CTOITh CITOKHUBA

KopM; 3,97
JIexHuTh Kye
CTtoith ¥ KYHKY; 6,30
OesmismBHOMY
craHi; 2,55

Puc. 4. I'o10BHi )KMTTEBI NPOSIBU BiAroAiBeJIbHOr0 MOJIOAHSAKY NPOTATOM /100U.

VY nocnig Oynu B3sTi OMYKH, OTPUMaHi BiJi KOPIB TOJIUTHHCHKOI MOJIOYHOI HOPOAH, KHMBa Maca
SKUX y 6-MicsiaHOMY Billi craHoBHaa 193,6 kr (Tadm. 3).
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Tabnuus 3 — [oka3HUKKM NPOAYKTUBHOCTI OMuKiB Ha Biaroaisai (M £ m; n = 13)

IToka3zHuk CraHmapT nopoau T'omuTuHChHKA
Cepennst xxuBa Maca OMUKIB Ha MOYATOK Aociifay, Kr (6 mic.) 190 193,2+2.98
JKusa maca B 9 Mic., Kr 274,0 280,0 £2.95
Cepenupo10060BHi mpupicT, T (3a 6-9 mic.) — 964 + 9,81
JKuBa maca B 12 mic., Kr 365 368,9 £3,13
Cepenupo10060BH# mpupicT, r (3a 9-12 mic.) — 967 + 9,96
JKusa maca B 15 wmic., kT 445,0 461,6 £2,95
Cepenaporo00Buit mpupicr, r (3a 12-15 wmic.) — 1008 + 21,37
JKuBa maca B 17 mic., kr 486,0 522,1+2,95
CepenupooboBuii mpupicr, r (3a 15-17 mic.) — 992 +£12,9
JKuBa Maca HalPHKIHIN AOCTiAY, KT - 630,84 +4,73
CepenHp01000BHH IPUPICT, T — 1001 + 10,08
Cepe1Hp0,1000BHH MPHPICT 3a MEPioJ, T — 986 £ 5,34

Haseneni B Tabmuili 3 naHi cBiiuaTh Mpo Te, IO BiATOMIBEIbHHUI MOJIOIHSAK JOCTATHHO YCITIIITHO
aJanTyeThCsl IO HOBOI TEXHOJOTI{ 1 XapaKTepu3yeThCsl CTaOITbHUME 1 BHCOKHUMH, SK JJIsl OMUKIB,
OTPUMaHUX BiJl KOPiB MOJIOYHOTO HAIPSIMY HPOIYKTUBHOCTI, mpupoctamu. CepeHp01000B1 MPHpOC-
TH 32 Tepiof] Aociiay craHoBwiIH 960 r. AHami3yl04YH MOKa3HUKH POCTY 1 PO3BUTKY JOCTIIHUX OMUKiB
BCTAHOBJICHO, [0 HAHBHIIMM ITOKa3HUKOM CEPEIHBOI000BOTO MPUPOCTY XapaKTEePHU3yBaINCh TBApHU-
HU y Bimti 12-15 micsamis — 1008 r.
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Puc. 5. IlopiBHsIUIbHA XapaKTepPUCTHKA KUBOI BATH JOC/IiIHUX TBAPHH.

[TopiBHIOIOYM MMOKA3HUKH >KUBOT MacH JOCHIJHUX TBAPUH TOJIITHHCHKOI IMOPOJAU 31 CTaHIAPTOM
i€l MOpo/Iv, BUIHO, IO TBAPUHH HE BiJICTABAIM B POCTI 1 pO3BUTKY 1 MaJI TIOPiBHSHO OJTHAKOBY KHBY
Macy, 10 KoJMBanach y Mexax Bif 1 mo 7,42 %.

1020
’E 1010
2 = 1000
g[ e 990
2 E_ 980
g E‘ 970
e )
[-*)
© 940
9 12 15 17 3a nepion
JOCTiAyY
Bik TRapuH, Mic.

Puc. 6. IluHamika cepeIHb01000BHX NPUPOCTIB BiAroAiBeJbHOr0 MOJIOIHSAKY.
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HaiiBumumu Mmoka3HUKaMU CepeHbO000BUX MPUPOCTIB XapaKTepU3yBAINCh TBAPHUHU Y Billi
15 micsmiB, mo ctanosuiao 1,008 r.

BucnoBku. TakuMm 4WHOM, IPOBEJCHUMH JOCHTIPKEHHSIMUA BCTAHOBJICHO, III0 HOBA PECYpCOOIIa-
Ha TEXHOJIOTiSl BUPOOHHUIITBA SUTOBHYMHU € edeKkTrBHOI0. HOBI 00’ €MHO-TIIIaHyBaIbHI 1 TEXHOJIOTIYHI
pIIIeHHS TPUMILICHHS TSI yTPUMaHHSI BiAT0/1iBETFHOTO MOJIOIHSKY 3a0€31euyoTh KOM(OPTHI yMOBH
Horo yTpuMaHHs 1 BUCOKi cepeTHbOA000BI MPUPOCTH OMUKiB TONITHHCHKOT TOPOIH.
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HccnenoBanns BIAHSIHUAS HOBBIX JIETKOCOOPHBIX MOMELIEHHIT HA COeP:KaHNe 0TKOPMOYHOT0 MOJIOTHAKA

H. A. JIacToBckas

[pencraBieHs! pe3yabTaThl H3YyICHHS BIASHUS HOBBIX 00BEMHO-TIAHIPOBOYHBIX M TEXHOJIOTHIECKHX PEIIeHHH JIerKo-
cOOpPHOTO TOMEIIEHHsT Ha YCIOBHS COZEP)KAaHMS M NMPOJYKTHBHOCTH HEKACTPHUPOBAHHBIX OBIYKOB TOJIITHHCKON MOJIOYHON
TIOPOJIBI HAa OTKOpPME.

VYcraHOBIEHO, YTO TOKa3aTeIH MapaMeTpoB MUKPOKIMMATa B IIOMEIICHNH HE BRIXOAAT 32 MPEeNbl JOMYCTHMBIX HOPM,
1 KoJIeOaHuMs TeMITepaTyphl MEXKTy TOMENIEHHEM 1 OKpy»Karoleil cpenoii cocrasisier 1-1,5 %. 30HHOE pa3MelieHne KHUBOT-
HBIX TO3BOJIMJIO 00ECTIEYUTh NEPUOA OTABIXA KUBOTHBIX 10 13,43 4 B cyTKH. [lMHaMIKa cpeTHECYTOUHBIX IPUPOCTOB HAXO-
JIWIIaCch Ha JOCTaTOYHOM YPOBHE U 3a MEpUOJ ¢ 6 MecsLeB 10 3a00s coctasmuia 0,986 r.

KnrodeBble c10Ba: OTKOPMOUHBIH MOJIOAHSK, JIETKOCOOPHOE NMOMEIIEHNE, 30HHOE pa3MEIleHNE, MUKPOKINMAT, 3TOJIO0-
THYECKHE NT0Ka3aTeNH, IPOLYKTUBHOCTh U (PU3HOIOTHYECKOE COCTOSHUE )KUBOTHBIX.

The influence of new easy-to-assemble premises for keeping calves at fattening

I. Lastovska

The results of the study of the impact of new space-planning and technological solutions of easy-to-assemble premises
on the conditions of keeping and productivity of uncastrated bulls of Holstein dairy cattle at fattening.

In Ukraine along with attachable keeping it is used loose method of animal keeping in several modifications: loose keep-
ing on deep mat indoors or outdoors, loose-boxed keeping with a solid and slit floor, loose keeping in stalls or cages. This
method involves keeping animals in groups.

However, most progressive way is loose keeping calves on deep mat that gives the opportunity to place in the premises
30-50 % more animals, increase the charge on the operator to 1000 heads, mechanize processes of feed and manure distribu-
tion. Keeping calves indoors improves productivity and growing on deep mat reduces cost, power consumption and enables
increasing the charge per employee. Taking into account critical situation of beef cattle production in the country and prob-
lems of cattle breeding development and the market formation of that category of meat it is not only economic but also social
nature that demands a quick solution for the recovery of the industry, namely increase the number of beef cattle and construc-
tion of modern farms and cattle breeding complexes that have the technology and the level of production meet European
requirements. That’s why the following tasks were set: to develop new solutions of easy-to-assemble premises and investi-
gate the conditions of keeping their calves at fattening.

It was set that temperature conditions in the premises depend on the environment temperature. The most critical parame-
ters to ensure optimum microclimate are winter and transitional periods. Therefore, assessment of premises were conducted
at a temperature of 3,0+5,2 °C. The difference during 24 hours between environment and the temperature in the room was
only one and a half degrees.

It was established that the presence in the room side curtains and light air edge enables increasing air movement versus
known rules of technological design, and respectively, and the reduction of harmful emissions. Thus, the ammonia content in
the new building was at 0.5-1.5 mg/m?, in 13-20 times less in compare with the standards and the content of hydrogen sul-
phide was 90 times lower than the maximum permissible levels.

Thus studies found that use of the design, construction and operation of new structural elements of easy-to-assemble
premises ensures quality conditions of keeping calves at fattening. The peculiarities depending on air temperature in the easy-
to-assemble premises versus environment temperature were set. The presence in the design of premises side curtains and light
air edge is positive because it provides a low level of harmful gases indoors.

During fattening uncastrated bulls an important element of technology is their behavior, especially in the zone of the
proposed placement of animals. It is important that uncastrated bul were less excited and more time relaxed.

Research has established that zone accommodation of uncastrated bulls effects positively on their behavior, 55.88% of
the time of day the animals rest in the supine position. However, they are 26.26 % of the time of day in the supine chew the
gym, indicating the comfort of their resting.

An important element of animal behavior is their physical activity. For animals at fattening it is desirable to reduce phys-
ical activity to increase live weight gain and reduce energy costs. Duration movement of the animals during the day was only
2.29 hours. That zone planning production area influences the calm situation in the group of animals.

Changing the stereotype of eating behavior that caused the violation of the daily routine and feeding regime leads to re-
duced productivity. Ethological investigations also showed that the time spent on daily diet intake was only 16.54 % of the
time of 24 hours. This shows that the mode of feeding animals a diet structure, it’s energy and physical and mechanical prop-
erties fully meet the physiological needs of fatting calves. Feeding of experimental animals was conducted in abundance,
mixture forage was given once a day.

Conducted research it was found that the implementation of all animal life forms did not exceed the limits of optimal and
consistent biological standards. Adequate rest duration at fattening, low physical activity, intensive consumption of food,
moderate sexual activity create good conditions for the energy storage of nutrients, better growth and development, meat
productivity and payback of meat feeds.

It is known that the main indicator to assess any technology is the productivity of animals, which comprehensively re-
flects the advantages or disadvantages of the adopted technology. Therefore, assessing the new resource-saving technology of
beef production, which is based on zone placing of calves on the premises of a new type, we studied the impact of new tech-
nologies on the of animals productivity in different periods of fattening.

We took bulls received from Black-and-White cows and Holstein dairy breeds, live weight at 6 months of age was 193.6 kg.
Fatting calves successfully adapt to new technology and are characterized by stable and high productivity. Average daily gain
for the period was 960 g. Analyzing growth and development rates of research bulls it was found that the highest rate of av-
erage growth animals aged of nine months — 1.04 kg.

The highest levels of average increases had animals aged of 15 months — 1.008 g.

Key words: fattening calves, easy-to-assemble premises, zone location, climate, ethological performance, productivity
and physiological state of animals.
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