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The paper aimed to study the feed behavior of dairy cows of Ukrainian black-and-white dairy cattle of different fatness
conditions under robotic milking technology. The results of the analysis of the herd research showed that there were cows
from 1st to 6th lactations. The largest share was in the cows of first and second lactations — 43.45 % and 37.7 % respectively.
The proportion of cows of the third lactation and older was much lower and amounted to: 3rd lactation — 7.35%, 4th — 8.95 %, 5th —
2.23 % and 6th — 0.32 %. The average daily yield per cow in the herd was 27 kg with deviations range from 5.02 to 48.46 kg,
the average frequency of milking per day was 2.9 times with the range of fluctuations of 1.86-4.49. The average interval
between two successive milking was 8.3 hours and it ranged from 5.2 to 12.7 hours. The cows differed in performance and
lactation in their technological groups. Thus, the first group comprised cows of the 252th day (83-386 days) lactation on
average. Their average yield was 29.79 kg, and milking frequency made 2.98 times per day. The second technology group
comprised cows of the 262th lactation day (8-460) on average with the daily yield of 20.4 kg under the lowest milking fre-
quency rate of 2.77 times. In the third technological group of cows the average milking day was the 173th (112-225), the
daily yield made 28.73 kg with the milking frequency of 3.24 times. The fourth group comprised cows, most of which was in
the initial stages of lactation — an average of 93 days after calving varying from 17 to 179 days; their average yield was
30.53 kg per cow, with 2.9-times a day milking.

Ethological studies have shown that cows spent, on average, 53.04 % of a day time on rest, 17.55 % — on eating forage
mixture, 2.12 % — on milking under voluntary milking.

Feeding activity peak (eating feed) was observed in the morning (8pm) and in afternoon (5pm). This is due to the fact that most
of the cows (over 90 %) rest in the supine position from 1-2am till o 4-5am, after which they need to be fed, watered and milked.
Forage mixture is distributed in the morning so that the animals could have free access to plenty of the food.

In all groups, the animals spend over 50 % of a day on rest which corresponds to a daily cycle. As for the figures for
food consumption, it is only in the group of cows with fatness condition of 4 points and more the feed intake indicators were
lower (by 17 min), in the other groups this figure complied with the norm.

Studying lactating cows fodder behavior showed that cows with medium fatness spent the most of the time on eating —
275.1 minutes, or 19.1 % of daily time, which was 35.3 and 51.9 minutes, or 3.6 and 2.45 % more than in cows with lower
and higher average fatness condition. The highest daily yield was in the group with medium fatness — 31.61 kg, which was by
2.33 times and 4.56 kg more than in the cows with lower and higher average fatness.

The research results indicate that maximum activity in animals feed consumption in these farms was observed after each
feed distribution, with the peak of feed eating also observed at these times of the day.

Having analyzed the daily feeding behavior of cows we saw that in the group with 3—4 scores fatness the peaks of eating
feed activity were observed at 8am, 2am, 5am and 00.00. The cows approached the table and ate food, on average per day
8.5 times (maximum 11, minimum 7). In the groups of cows with lower and higher fatness the peaks of feed activity were
observed at 8.00am and 5pm, and 8am and 4pm respectively, whereby the average number of food intakes in the group with
fatness condition below the medium is 8.6 times (maximum 11, minimum 6), and in the group with fatness condition of 4 or
more points it was 9.1 times (maximum 12 minimum 7).

Feed activity peak in cows under voluntary system is observed after forage mixture distribution in the morning and in the after-
noon. Cows with medium fatness condition and the highest daily milk yield had the highest feed activity. The dependence of the
nutritional status of cows and productivity of feeding activity was defined. Further research prospects demand examining and justifi-
cation of the method of forming herds of cows eligible to the conditions of robotic milking technology.

Key words: feed behavior, fatness, performance, boxed farming, voluntary milking, milking robot, feed station, forage mixture.
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3MIHA AKTUBHOCTI ®EPMEHTIB EHEPTETUYHOI'O OBMIHY
EMBPIOHIB KOPOIIA 3A JIi ABIOTUYHUX UAHHUKIB
BOJHOI'O CEPEJJOBHUIIIA

JlocnimKeHo BIUIMB KOJIMBaHb TEMIIEPATYPH Ta BMICTY PO3UYMHEHOI0 KUCHIO Y TIPUPOJHHUX BOZOIMaX Ha MPOXOJKeE H-
Hsl eMOpIOHAJILHOTO PO3BHUTKY KOpOIa Ta BUBYEHO 3aXHCHI peakiii eMOpioHiB pub Ha 3MiHM YMHHUKIB HaBKOJHIIHBOTO
cepeloBHIIa, BPaXxoByIoun (i3ionoro-06ioximMiuHi MOKa3HUKM eMOpioHIB puO 3a 1ii abiOTHYHMX YMHHUKIB BOJAHOTO Cepe-
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nmosuma. [IpoBeeHo aHali3 3aJ€KHOCTI MK MIOKa3HUKAMHU €HEPreTHYHOTO OOMiHY eMOpiOHIB KOpOIIa Ta TEMIEPaTyp O
BOJ 1 BMICTOM PO3YHMHEHOTO KHCHIO, 1[0 JO3BOJISIE BU3HAYUTH ONTHMAIIBHI MEXI IUX YHHHHKIB U1 HOPMAJIEHOTO PO3BH-
TKy eMOpioHiB. BcTaHOBIICHO, 1110 ONTHMAaIBHI MeXi TeMIepaTypy BOJH AJIsI IPOXOKEHHS PO3BUTKY KOpPOIIa MOXKHA BH-
3HAYUTH 32 MOKAa3HUKAMH aKTHBHOCTI KJIIOYOBHX (DEPMEHTIB €HEpreTHYHOro OoOMiHY, a caMe JIAaKTaTAETigpOTeHasu Ta
CYKIMHATAET1APOreHAa3 .

Knrouosi cioBa: xopon, eMOpioHaIbHUIN PO3BUTOK, TEMIIEpaTypa BOIH, BMICT PO3YMHEHOTO KHCHIO, aKTUBHICTh CYK-
LUHATACTIAPOTreHa3! Ta JAKTaTAETiAPOreHa3 , CTpeC, aJanTallis.

IlocTanoBka nmpodsemMu. 31aTHICTH pUO KUTH B IEBHOMY TEMIIEPATypHOMY 1HTEPBAIi € €BOJIO-
iHHO C(hOPMOBAHOIO AJIANITAIIEI0 O TEMIIEPATYPHOTO PEKUMY OTOUYIOUOTO CEPEIOBUINA Ti€l UM iH-
moi rpymnu pu6. [Ipote mopsn 3 aganramni€eio 10 MEBHUX TEPMIYHHX YMOB OKPEMOI BOJOMME 0coOIHBE
3HaYeHHS Ma€ 1X 3AaTHICTh MPOTUIISATH Pi3KUM KOPOTKOYACHHM ab0 TPUBAIMM 3MiHAM TeMIEpaTypH
[1, 2, 3]. ¥V 3B’s3Ky 3 MM HPOBOJATH EKCIICPUMEHTANIBHI JOCIIDKEHHS CTIHKOCTI pU0 10 BUCOKUX Ta
HU3bKUX (TpaHUYHHX) TEMIEpaTyp, a TAaKoXK akjiaMauii pud 0 MiABHIIECHUX ab0 3HMKEHUX TeMIlepa-
Typ [4, 5, 6, 7].

AHani3 ocTraHHiX AochaigKens Ta myOJikauiid. BigmoBigHo no kKimacMYHOTO (QOPMYTIOBAHHS
Cenbe (1979, c. 27), «cTpec — ue HecrienudiyHa BiANOBIAb OpraHi3My Ha OyAb-sIKy Mpe.'siBIeHY HOMY
BAMOTY». 3a CY4aCHUMHU YSBICHHSIMH, B OpPTaHi3Mi pHO CTPEeCOpH BHKJIHMKAIOTHh HecnenudiuHi BiAIO-
Bifli, SIKI JOTTIOMAraroTh puOi miaTpuMaru roMeoctas. Di3ioNorivHi BiAMOBIAI Ha CTpec MOXKYTh OyTH
MOJIiIEH] Ha MEepBUHHI (EHAOKPHHHI 3MiHM B PiBHSX KaTeXOJaMiHIB i KOPTUKOCTEPOiNiB) 1 BTOPHHHI
(3MiHH, MOB'A3aHI 3 METa0OII3MOM, TiAPOMiHEpaTbHUM OanancoM Tomo). TpeTuHHi 3MiHM (200 3MiHK
Ha PiBHI IJIOTO OpraHi3My), HallPHUKIAM, B IIBHIKOCTI POCTY, OMOPi XBOPOOi Ta MOBEAiHIN, MOXYTh
BUIUTMBATH 3 MIEPBUHHKUX 1 BTOPUHHUX BiJNOBIZCH 1 MOXKYTh MO3HAYUTUCH HA BUYKMBAHOCTI. 3a crab-
KOT'O Ta HETPUBAJIOrO MOJPAa3HEHHS CTPEC-BiANOBIAb MPOXOauTh Y hopmi eyctpecy ((dizionoriuHoro
CTpecy), IO CYMPOBOKYETHCS MOOLTI3AI[EI0 EHEPTreTHKH KIIITHH 1 OPraHi3My B IUJIOMY, €KCIIPECi€ro
MIEBHUX T'€HIB, CHHTE30M OLIKiB (B TOMY 4HCIi (hepMEeHTIB) 1 OpMYyBaHHSIM CTPYKTYPHOTO CIiAy ajar-
tanii (Iumnos, 1984; Xauuenko, Canponos, 2003; Yepnsies, 2007). [Ipu upoMy nepeGyBaHHs OpraHi-
3My B cTaHi ()i31010TI9HOTO CTpecy moTpedye T0AaTKOBOI poOOTH (BUTpATH HAa aJamlTallilo), SKa IpH-
3BOJUTH JI0 TIepeOyI0BH MeTa0oIi3MYy 1 32 paXyHOK TilepKOMIIeHCaIlli eHePTeTUIHIX BUTPAT 3MIIy€e
foro y 0ik aHaOomnizmy. Lle, B cBOIO uepry, IpUBOAMTH JO IMiJBUIICHHS CTIHKOCTI OpraHiaMmy 1o il
HECTIPUATIMBUAX YWHHHKIB, IPUCKOPEHHSI pocTy Ta po3BUTKy (bayep, 1935; ApmraBckuii, 1982; 3a-
npynHoBuM 2001, 2003). Came numu sIBUILIAMH, HAIIEBHO, 1 00yMOBIICHUI MO3UTHBHUH e(eKT mepio-
JUYHUX KOJNMBaHb (PaKTOPiB HEBEIMKOI aMILTITYJX Ha eMOpiOHANBHUI po3BUTOK pub. 3a jii Ha opra-
HI3MH CHUJIBHHMX a00 TPUBAIMX CTPECOPIB CTPEC-PEeaKilis MPOSBISLETHCS Y (GOPMI HATOIOTTYHOTO CTPECY
(cragist BucHaxkeHHs 3a 1. Cenbe). [Ipu upoMy B pe3ysbTaTi BUYEpIaHHS €HEPreTHUHHUX PECypciB i
HE3aTHOCT] aAalTUBHUX CHCTEM aJeKBaTHO pearyBaTd Ha Taki MOAPAa3HUKH, BOHU CaMi IEPETBOPIO-
10ThCcsl Ha YnHHUK TatoreHe3y (Cemwe, 1979; [unor, 1984; Barton, 2002; Xunduenko, CamnpoHOB,
2003). OnHak, po3riIsigaroun cTpec-peakiii B eMOpioHaIbHUH Ta paHHii mocTeMOpioHaTBHUN Nepioau
PO3BUTKY, HEOOXiTHO BpaxoByBaTu cneun@iky 1poro eramy oHroreHesy. Ilepn 3a Bce, ciif 3a3Haum-
TH, 110 Ha BiMIHY Bijl TOpOCIUX pub mporecu MopporeHesy i craHoBleHHs GyHKIINH OaraTbox opra-
HIB Y 3apOJIKiB HE 3aBeplleHi. BaxIMBoIO OCOOJIMBICTIO paHHIX €TaliB OHTOTEHE3Yy pUO € peryisiis
rOMeoCTa3y, TOJJOBHAM YMHOM, Ha 0i0XiMIYHOMY piBHI, 11 0e3 y4acTi (pakTopiB KOHTPOJIIO 3 OOKy
EHJIOKPUHHOI Ta HEPBOBOI cHcTeM. TakuM YMHOM, B MIPOIECi eMOPIOHAIILHOTO PO3BUTKY CIIOCTEpira-
€THCsI TTOCTYIOBE MMIAKIIOYESHHS JI0 TIPOLIECIB PEryisiii HOBUX MEXaHi3MiB i 3MiHa poJii BXKe ICHYIOUHX
(Barton, 2002; Heuaes Ta iH., 2006; Yepnses, 2007) [12].

AKTHUBHICTD KJIIOUOBHX (PEPMEHTIB €HEPreTHYHOro oOMiHy Ta MeTabOJi3My BYIJIEBOIIB y pub 3a
BIUIUBY PI3HUX (PaKTOPIB CEPEFAOBUINA JIO3BOJISIE OLIHUTH THTEHCHBHICTh 1 HANPSIMOK IUISAXiB aepoOHO-
ro i anaepoOHoro cuare3y AT®, cTymiHb BUKOPUCTAHHS BYTJIEBOJIIB Y €HEPreTUYHOMY Ta IUIACTHY-
HOMY OOMiHi, BUSIBUTH 3aKOHOMIPHOCTI 1 MEXaHi3MM MIATPUMKH HEOOXiZHOTO PiBHS METabOJIIYHOTO
TOMEOCTa3y 3a HECIpHUATINBOrO BIUIMBY [Memepskosa u 1mp., 2004; Hemosa, 2005; Konradt,
Braunbeck, 2001].

HaiiBasxnuBimmM ¢pakTopoMm, 110 BU3HAYa€ HOpMaibHE (YHKIIOHYBaHHS OpraHi3my i1 Horo 3maT-
HICTh aJanTyBaTHUCS 0 MOCTIHHO 3MiHHMX YMOB HAaBKOJIMIIHBOTO CEPElOBHILA, € PIBEHb CHEPreTHY-
HOro 0oOMiHy. J[o 4nciia MOXIJIMBUX MPUYHMH 1 MEXaHi3MiB 3aruoeni pud BiJl BUCOKHX TeMIIEpaTyp Bij-
HOCATH TpaHc(hOpMaliifiHI 3MIHM CTPYKTypH MeMOpaH, A€HaTypauilo OiKiB i IX Koaryisuilo B pe-
3yJIbTaTi HarpiBaHHA, TEPMIUHY 1HAKTHBAaLil0 (EpPMEHTIB, HEAOCTATHICTh KUCHIO, @ TAKOX BiJAMIHHICTD
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y TemmeparypHoMmy koedimieHnti (Qqo) A B3a€MOIOB'SI3aHUX METa0ONIYHMX pEaKiiid 1 MOpyIIeHHS
BOJIHO-CONIbOBOTO Oanancy y pub (['omoBanos, CmupHOB, 2004; [MmiaT-Huenscen, 1982). Boanouac,
¢izionoro-0ioXiMiuHi sSBUIIA Ta MPOLECH, SIKi MPOXOAATH Oe3MmocepeIHbO B 30HI CyOJeTalbHUX 3Ha-
YeHb TemIeparyp, 3a3puyail Bumie 30 °C, Ha MexXi )KUTTENISITFHOCTI TiApoOioHTIB, Oarato B oMy 3a-
numaTbes ManoBuBdeHnMHu (I'omoBanoBa, 2007; ['omocy Banis ta in., 2002, 2005) [13]. Knituan
HOPMaJIbHOI 3I0POBOT TKAHHHHU MMOKPUBAIOTH CBOi €HEPreTHYHI MOTpeOu, MepIl 3a Bce, B MPOILeci AH-
XaHHS 1 TOB'SI3aHUX 3 HUM IpoIiecax KUCHEBOTO (PochoprirroBaHHs 1 JIMIIIe HE3HAYHA YaCTHHA CHEpTil
YTBOPIOETHCS B Tporieci ¢ochopuimoBanHs, Ke BiAOYBAEThCA i Yac TITIKOMi3y. 30UIbIIEHHS aKTHB-
HOCTI JIaKTaTJEeTiAPOTreHa3u MOKE CBITYUTH PO MOCKIICHHS TJIIKOMi3Y 1 BiMOBIAHO HAKOIMMYCHHS HO-
T'0 IPOJYKTY — MOJIOYHOI KHCIOTH. B pe3ynbTati 3MillIeHHs peakiii B CTOPOHY MPOAYKTY, BiIOYBa€Th-
Csl 3MEHIIIEHHS MIPOBUHOTPAIHOI KHCIIOTH, KA B ITOJAIBIIOMY MOTJIa O BCTYIHTH B LIUKJI TPUKApOO-
HOBUX KucioT. 3MiHa criBBigHomenns CI/JIII B Oik 301IbIICHHS JaKTaTIETiIPOrCHA3HOI 1 3MEH-
LICHHS CYKLIMHATIETiAPOreHa3HO1 aKTUBHOCTI CBIAYUTD MPO BUTICHEHHSI OKMCHO-BIAHOBHHUX HPOLECIB
araepoOuumu [11].

Mera i 3aBaaHHs AoCJTiAKeHb. 3aBIaHHAM JIOCIIIHKEHb OyIIO JOCTIANTH 3aXUCHI peakii eMOopi-
OHIB pr0 Ha 3MiHU YMHHHKIB HABKOJHIIHHOTO CEPEIOBHIIA Ta BUBUUTH (Pi31070T0-010XiMIUHI TTOKA3-
HUKA eMOpioHiB puO 3a il a0iOTHYHUX YMHHHKIB BOJHOTO cepenoBuia. Mertorw podotu Oyio BcTa-
HOBJICHHS 3aJIC)KHOCTI MIX MOKa3HWKaMU €HEepreTHYHOro oOMiHy eMOpiOHIB KOpoma Ta TeMIepaTy-
POIO BOJIM 1 BMICTOM PO3YMHEHOTO KHCHIO, IO JI03BOJISIE BU3HAYUTH ONTUMAJIbHI MEXKI [IMX YMHHUKIB
JUIs1 HOPMAJIBHOTO PO3BUTKY €MOPiOHIB.

Marepiaj i MeTonuka gociaiTkens. JocmimkeHHs TPOBOAMIN Ha binonepKiBChKil eKCIIepruMeH-
TaNbHiH rigpo6bionoriunii cranuii [actuTyTy Tigpobionorii HAH Ykpainu.

Bionoriyanm martepianom gociiiKeHb Oyia ikpa KOpolia Ha pi3HUX CTalisIX eMOpiOHAIBHOTO PO3-
BuTKy. Hamu Oynm oOpaHi BomoMH, SIKi XapaKTepHU3yIOThCS PI3HUMHU TEMIIEPAaTYpPHUMHU Ta KAUCHEBH-
MU pexuMaMi. Lle 0coOGinBO BaXKIIMBO, OCKUIBKM 3aBASKH KIIMAaTHYHUM 3MiHAM caMme Li MOKa3HUKU
OyayTb HalOLIbII MiHIWBUMH. TeMmIiepaTypy BOAM BUMIPIOBAIH PTYTHHUM TEPMOMETPOM MPOTATOM
no6u 0 4, 12 ta 20 rof i B Mipy MPOXOIKECHHS eMOPiIOHATBHUX CTaiil PO3BUTKY JOCHTITHUX BHIIB pHUO.
BMicT po3uMHEHOr0 KHCHIO BU3HAYAIM O YETBEPTIiH roAnHi paHky mMetooM Binkiepa [8]. AKTuBHICT
JAKTATACTIAPOreHa3n BU3HAYAIM 3a JOMOMOTOI0 CTaHAapTHOro Habopy peareHTiB «JIAI» (dimicit-
JliarnocTtrka, YKpaiHa). AKTUBHICTh CyKIIMHAT/ACTiAporeHasu — 3a Bekcero [14].

Otpumani gaHi oOpoOJeHi CTaTUCTUYHO 3a JIONIOMOroro mporpamu Statistica 5.5, Epa probit
analysis program used for calculating LC/EC values (Version 1.5).

JocnipkeHHs MPOBOIMIIN NIPOTATOM TPaBHS, B TOH Yac KOJIM BiIOyBa€eThCcs HEPECT KOpoIia y MpH-
poxHux Bojpoimax. LlITyuHO 3arutiHeHy iKpy KOpOIa po3MIIlyBalH y CiTYACTUX KOHTEHHEpax y BO-
JO¥Mi 3 METOI0 MAaKCHMAJILHOTO HAOJIV>KEHHS 10 YMOB IIPHPOIHOTO HEPECTOBHUIIIA.

VYci gocnigHi BOJIOWMHU HANOBHIOBAIIM BO/IOIO 3 P. Pock. Lls Bosa xapakTepu3yeTbess HACTYITHUMHU
rigpoximiyaumu nokaszuukamu: O, — 8,4-9,7 mr/am3; pH — 8,3; TtBepaicts — 6,1 Mr-exB./am>; Ca* —
3,3 Mr-exB./v>, 66,13 mr Ca®"/mv3; Mg2+ — 2,8 mr-exB./nm3, 34,02 mMr Mg2+/z[M3; CI' — 0,85 mr-exB./nqMm>3,
30,13 mr Cl/am?; NH," — 0,277 mr N/mv3; NO,” — 0,006 mr N/ov3; NOs™ — 0,080 mr N/owm3; PO, —
0,062 mr P/am3; T1O — 8,0 mr O/am3; BO — 18,48 mr O/am3.

Pe3yabTaTu gociaigxkeHb Ta ix 00ropopenHs. BigomMo, 1o TemmnepaTypHUiA YUHHUK PETYIIOE Me-
Tabomi3M, (HOpMOYTBOPEHHS, TEMII iHAMBITYaIIbHOTO PO3BUTKY, BU3HAYAE TPUBANICTh €TaIliB B eMOpi-
orenesi pu6 [9]. [Iporiecu MeTabomizMy y pub BiIOyBalOThCS B CHICHU(DIYHUX TEMIEPATYPHUX MEKax
Ta creunpivyHOMY ONTHMYMi Uil Ko>kHOro Buay. Kpami pesynbraTu iHKyOawii ikpy BUXOAATH TOAI,
KOJIM B NIEpIIii MOJIOBHUHI eMOpioreHe3y Ail0Th HU3bKI TEMIEpaTypH, a B IpyTiil IOJIOBUHI — ITiABHIIE-
Hi, aJie He BUXOJISIYU 332 MEXi ONTUMalbHUX. HHU3bKI TeMIrepaTypy ONTHMAaIbHOT 30HH CIIPHSIOTH 30i-
JIBIIICHHIO POCTY 3apOKiB PHO, a MiABUIIEHI JIEII0 3HUKYIOTh IIPOLIECH POCTY, ajie MPUCKOPIOIOTH PO-
3BUTOK 3apojKa. BigmiueHo, 1110 3 MiABULICHHSIM TeMIIEpaTypH BOJAU PaHillle HACTA€ MyJbCallisi Cepis
3apojka. [ligBuIIeHHs TeMIIepaTypH, OCOOIMBO i 4ac GOpPMyBaHHS 32103 BHIIYIUICHHS, 00YMOBITIOE
BHXiJT eMOPiOHIB 3 000JOHOK Ha OiIBIN paHHIX cTagisX po3BUTKy [10].

3a mepiol MPOBEACHHS NOCTIUKEHb TEMIEPaTypHUH PeXUM BOIOWM OyB y HACTYIHHX MeEXax:
min — 18,7 °C, max — 32,6 °C, BMiCT PO3UMHEHOr0 KHCHIO Ha 4-y roJ paHKy: min — 4,2 Mr/aM°, max —
8,6 mMr/mv°. CepeHbon000Ba TeMIIepaTypa BOAM BimpisHsIacs Mix BoxoiiMamu Ha 0,5-0,8 °C. Ilpu
Y4OMY B PAHKOBI TOJIMHHU Pi3HUIIA 33 TEMIIEpaTyporo 30inbiyBanacs 1o 1,0-1,2 °C.
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PiBeHb aKTHMBHOCTI CYKIIMHATJIETiIPOTe€Ha3! CBIYUTH TPO CTYIiHb HEOOXIHOTO eHepro3abesie-
YyeHHs nepediry MeTaboiuHuX MPOLECiB 3aJIeKHO BiJ] CTalii PO3BUTKY iKpH Ta €KOJIOTTYHMX YMOB.

Sk mokasanu Han JOCIHIPKeHHS, 0COONMBUI BILTUB Ha 3MiHu akTuBHOCTI C/I[" Mae Temneparypa
30BHIIIHBOTO cepenoBuina (puc. 1). I3 miaBuIeHHsM Temiiepatypu aktuBHicTh pepmenty CJIIT 3poc-
Taja Ha BCiX CTaisfX eMOPIOHAIBHOTO PO3BUTKY 110 TeBHOT Mexi (21,5-24,4 °C). IMounnarouu 3 25 °C
AKTUBHICTH (PEPMEHTY pi3KO Majaia, 1o MOSICHIOETHCS MOTIPIICHHSIM KUCHEBOTO PEKUMY Ta BHXOJOM
32 MeXI ONTUMAJBbHUX TEMIIEpaTyp B OTOUYIOUOMY cepenoBHIli. IIpy mboMy BHTpadaeThCcsl 3HAYHA
KUTBKICTh 3allaCHUX CHEPrOEMHUX PEYOBHH, IO MOXE HETaTHMBHO TO3HAYUTHCS HA (hi3i0NOridHOMY
CTaHi eMOpPiOHIB Ta CYTTE€BO 3HM3UTH €(EKTHBHICTh HEpecTy pub y pa3i NepeBHUILECHHS HOPMH 32 TEM-
nepaTyporo BOAM AJIs1 KOXKHOTO OKPEMOTO BUILy PHO.

Kopomn
eMOpiorenes
.9
X 8
*§ ? 21
2 m23
-6
25 u24
=
% 1 m25
3
C o H 26,5
5 2
@] m274
2 1
20 28,5
E BilAi/IeHHA XBOCTA  MirMeHTaujia o4ed  pyxavsuid emOpioH m307
= Crania po3BHTKY

Puc. 1. AKTHBHICTb CYKIMHAT/EriIpOreHa3u Ha Pi3HHUX cTajisix eMOpioreHe3y Kopoma.

Ha crazii eMOpioHaIBHOTO PO3BUTKY — BiJIiICHHS XBOCTa (puC. 2), 3a Temuepatypu Boau 30,7 °C,
aktuBHicTe CII" B 2 pa3u MeHIIa, HiX Ha cTajii pyXJIMBOTro eMOpioHy (Iiepes BUKIbOBOM) 3a aHAJIOTi-
yHOi Temmeparypu (puc. 3). Lle Moxe CBIUUTH PO Kpally HACHYCHICTh BOJU KHCHEM, OCKLTHKU BH-
KJIbOB BiJIOyBaBCsl B JICHHI TOAWHH. TaKoX, MPUYUHOI0 MOXKe OyTH TOCHICHHS OOMIHY PEUOBHH B
npolieci OpraHoreHe3y Ha TJIi 3MiHU TEMIIEPaTypHOTO PEXKUMY.

Kopon
BiggeaeHHs XBoCTa

21 24,4 25,6 26,5 28 30,8
Temmeparypa soaH, °C

o B N W Bk 00O N 0
1

Arvrricts CJIU, HModib/Mr Gika*xs.

Puc. 2. AKTHBHiCTb CyKIIMHATAeTiAporeHasn eMopioHiB kopomna
Ha cTajii BigaineHnst XBocToBOrO cTed1a.

3a aktuBHicTio JI/I[ y eMOpioHANTbHUX TKAHUHAX MOXKHA CYJUTH PO MOTiPIICHHS KHCHEBUX YMOB
y BojoiimMi. Tak, B ONTHMANIBHUX MEKaX SKOJOTTYHUX YMOB aKTHBHICTh (DEPMEHTY 3aBKIM HIDKYA, HIK
3a MiJBUIICHOT TEMIIEPaTypy BOJHOTO cepeioBuina Ta aedinuTy kucHio (puc. 4). Craii po3BUTKY, SKi

12
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CYIIPOBOJKYBAITUCS] HIYHUM 3HIKEHHSIM PiBHSI KHCHIO Y BOJII, XapaKTepU3yBaJIHCs 3aralbHUM TiIBH-
mierHsM akTuBHOCTI JIJII™ B ikpi KopoIia, HaBiTh, AKIIO TEMIEpATypa OTOYYHOUOTO CepeIOBHINa Oyia B
MeXXax ONTUMYMY. 3 MiABHLICHHSM TEMIEpaTypu BOJH, SIKE CYNPOBOKYBAJIOCS 3HIKCHHSM BMICTY
PO3YHHEHOTO KHCHIO y BOi, HA eMOPIOHANBHHX CTAIisIX aKTUBHO 3aCTOCOBYETHCS TIIIKOIMI3.

Kopon
PYXIHBHI eMOpioH

.6

==}

)

=5 -

=

=

Ea

=

£3 -

(=]

,En 5

=

o1

5

20

E 25,5 26,5 27,3 28,3 30,7

- Temmeparypa BoaH, °C

Puc. 3. AKTHBHICTb CYKIMHAT/ETiIpOreHa3su B eMOpioHax kopomna
Ha cTalil pyxJIMBoro eMopiony.
Kopon
Emopiorenes
= 8 7
£ 7
g 6 - m21
% 5 A m22
4 4

- m24
S w3
gé 2 m25
EEID 1 m26
= 0- m28
5 Kideupb Oyui bokann  [UrmeHTauiAa Pyxnueuia =30
z ractpynauii oven embpioH
E Temmepatypa BogH, °C
=

Puc. 4. AKTMBHICTB JIaKTaT/EriAPOreHa3sn Ha Pi3HUX CTadifAX
emMOpiorene3y kopomna.

Ha cranii pyxsimBoro eMOpiony (mepez BUKIbOBOM) akTuBHICTh JIJIIT pi3ko 30inbinyerses (puc. 5),
MPOTE aKTHBHICTh CYKIMHATICTIIPOreHasu pi3ko nanae (puc. 3). MoxkHa cTBepKyBaTH, 0 eMOpio-
HU aKTUBHO CIIPSMOBYIOTh €HEPreTUYHHMI OOMIiH 3 aepoOHOro Ha aHaepoOHuil. [IpoTe eheKTUBHICT
aHaepOOHOTro NUIIXY B Pa3u MEHIIA 3a aepoOHuid. ToMy 11e MOKe CYTTEBO MTO3HAYUTHUCH HA JKUTTE3a-
THOCTI JJMYMHOK B MaiOyTHbOMY, 30KpeMa 4epe3 30UIbIICHHSI YHCETbHOCTI aHOMAJIBHO PO3BHHEHUX
OpraHi3MiB, 1[0 MOX€E CYTTEBO BILIMHYTH Ha MPOJTYKTHBHICTH IPHPOJHUX HEPECTOBUIIL.

Hamu BigmiueHa iCTOTHA PI3HHI 32 JIOBKHHOKO Ta MAacOI NEPEIIMYMHOK 3 JIOCITIPKEHUX BO-
noim. Tak, 3a HAMBUIIOTO TEMIIEPATYPHOTO PEKUMY CEPE/IHS TOBXKHMHA MEPeIUIMIMHOK Oyia 7,4 MM, a
Maca 1,1 mr. JIas ux JUYMHOK XapaKTePHUM € OlJIbII MIBUAKE MPOXOIKEHHS eMOpIOHAIbHUX CTaIiil
PO3BHUTKY. 3a HaWOINbII HU3BKOI TEMIIEpPaTypH JOBXHHA TEpEeUTMYMHOK Jocsrana 9,4 MM, a maca
1,3 mr. be3nepeuHo Taki cyTTEBI BIAMIHHOCTI MiX TMYMHKAMH HE MOXKYTb HE MTO3HAYUTHUCS HA iX KHUT-
TE3ATHOCTI HA HACTYITHUX CTAliIX PO3BUTKY.

13
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Kopon
Pyx.1HBHIi eMOpioH

O BN W R O N 0
1

22 255 26,5 27,5 30,5
Temmeparypa Bogu, °C

Axmusricts JUJIU mMons HA JIH/ xB. *Mr
Giska

Puc. 5. AKTUBHICTD JIaKTaTIeriIporeHasu B eM0pioHax kopoma
Ha CTajii pyXJHBOro eMopiony.

BucHoBKH i mepcneKTHMBH MOJANBIIUX AOCHiT:KeHb. 1. OTpuMaHi pe3yibTaTH JO3BOJISIIOTH
CTBEP/DKYBaTH, IIO 32 MOKAa3HHMKAMH aKTHBHOCTI JIAKTATACTiAPOreHa3W Ta CYKIHMHATIETiApOTreHa3n
MOJKHa BCTAHOBJIIOBATH PiBHI ONTHMAaJIbHUX Ta HECIIPUATIMBUX YMHHHUKIB OTOUYIOUOTO CEpEeIOBHILA
MiJ] 9ac MPOXOHKCHHS eMOPIOHAIbHUX Ta JIUYMHKOBUX CTaii PO3BUTKY pHO.

2. Crafii po3BHUTKY, 5IKi CYyIIPOBOJKYBAJINCS HIYHUM 3HIKEHHSIM PiBHA KHCHIO Y BOJ, XapaKTepu-
3yBaJICS 3arajbHUAM MiABUINEHHsAM akTuBHOCTI JI/II' B ikpi KOpoma, HaBiTh, SIKIIO TeMIIEpaTypa OTO-
YyI04Oro cepeZoBuina Oyia B MeKax ONTUMYMY. 3 MiJIBUINEHHSIM TEMIIEpaTypH BOJH, SIKE CYIPOBO-
JOKYBAJOCs 3HIDKEHHSM BMICTY PO3YHMHEHOTO KHCHIO Y BOJI, HA eMOPIOHATBHUX CTaIisX aKTUBHO 3a-
CTOCOBYETHCS TIIKOII3.

3. Y pa3i HaIHMIIKOBOTO 3a KJIIMaTHYHOIO HOPMOIO, OCOOJIMBO B MEPIOA X HEPECTY, MeperpiBy BOAM
MOXKE CYTTEBO 3HMIKYBATUCS eEKTHBHICTH BiITBOpeHHs pub. OcTaHHIM YacoM came Iie BiOyBaeThes y
BOZIOMMax YKpaiHH, KOJIH ITiCIs IPOXOJIOAHOT BECHH MPOTATOM Oepe3Hst Ta KBITHS Yy TpaBHI-4epBHI MOYH-
HA€ThCS 3HAYHE 3POCTAHHS TEMIICPATyPH IMOBITPS 1 BOAM, SIKE MEPEBHIIYE ICHYIOUY KIIIMATHUHY HOPMY.
Cawme B 1ieii iepio1 BiIOyBA€ThCs HEPECT MEPEBAXKHOI KUTBKOCTI IIPOMHCIIOBO IIHHUX BUJIIB PHO.

4. AKXTHBHE BHKOPHCTaHHS eMOpiOHaAMM KOpOma TIIKOJi3y 3yMOBIIO€ 3aTPHMKY IPOXOJUKEHHS
eMOpIOHAFHUX CTa/lii PO3BUTKY, 3MiHIOE MACO-PO3MIpPHI XapaKTEPUCTUKH JIMYUHOK, 3HIKYE eeKTH-
BHICTh BiITBOpPEHHSI pHO.
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H3meHeHue akTHBHOCTH (hepMEHTOB dHEPreTHYECKOro 00MeHa SMOPHOHOB Kapma Mo Bo3aelicTBHeM a0HoTHYeC-
KHUX (aKTOpOB BOJAHOM Cpeabl

A. M. Boasnuukuii, A. C. [lorpoxos, H. E. 'puneBuu

HccnenoBaHo BMsiHUE KOJIEOaHUH TEMIIEpaTyphl M COAEPIKAaHHUS PAaCTBOPEHHOTO KUCIOPOa B IIPHPOIHBIX BOJOEMAaxX Ha
MIPOXOXKICHHE YMOPHOHANBEHOTO PAa3BUTHs Kapla M M3y4eHBI 3alllUTHBIC PEaKIuu SMOPHOHOB PBIO HA N3MEHEHUs (aKTOPOB
OKpY)Xalolel Cpelibl, yIUThIBask (HH3HOJIOr0-OMOXUMHUYECKHE TO0Ka3aTed MOPHOHOB PBHIO MU JEWCTBUM AOMOTHYECKHX
(axTopoB BoxHO# cpenbl. [IpoBesieH aHanN3 3aBUCHMOCTH MEXy MOKa3aTe/sIMU SHEPreTHIeCKOro oOMeHa SMOPHOHOB Kap-
I1a ¥ TeMIIepaTypoil BOIBI M COJEpKaHHEM PACTBOPEHHOTO KHCIOPOJa, ITO TTO3BOJISIET ONPEAENUTh ONTUMAIBHBIE TPaHMUIIE]
3TuX (aKTOPOB VI HOPMAIBHOTO Pa3BUTHS SMOPHOHOB. Y CTAHOBIICHO, YTO ONTUMAIBHBIE TPAHHUIIBI TEMIIEPATYPHI BOABI IS
MIPOXOXKIEHHS PA3BUTHUS KapIla MOXHO ONPEAENUTH IO ITOKa3aTeIsIM aKTHBHOCTH KITIOUEBBIX ()EPMEHTOB YHEPTeTHIECKOTO
oOMeHa, a IMEHHO JIaKTaTJerHAPOreHasbl U CYKIMHATACT APOTeHa3bI.

KiroueBble cjioBa: kapl, SMOpHOHANIBHOE Pa3BUTHE, TEMIIEpaTypa BOJbI, COAEpP)KaHHE PACTBOPEHHOIO KHCIOPOa, aK-
THUBHOCTh CYKIIMHATAETHAPOIre€Ha3bl U JJAKTaTAETUAPOreHas3sl, CTPECC, afanTamus.

Change of activity of enzymes of energy metabolism of carp’s embryos at the actions of abiotic factors of water
environment

0. Vodyanitskyi, O. Potrohov, N. Grynevych

It is investigated the effect of temperature fluctuations and content of soluble oxygen in natural waters on embryonic
development of carp. It was found that the optimal water temperature limits for the development of carp can be defined in
terms of the activity of key enzymes of energy metabolism, such as lactate dehydrogenase and succinate dehydrogenase.

According to the classical formulation Selye (1979, p. 27), "Stress is a nonspecific response to any request against it."
According to modern concepts, stressors in the body of fish cause nonspecific responses that helps the fish to maintain
homeostasis. Physiological responses to stress can be divided into primary (endocrine changes in the levels of catecholamines
and corticosteroids) and secondary (changes related to metabolism, hydro balance, etc.). Tertiary changes (or changes at the
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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.
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