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BHYTPIIIHbOIIEYIHKOBI KOBYHI IPOTOKH JIIOAWHU TA CBHHI:
CTPYKTYPHI AJAIITAIII 10 CKVIIALY PALIOHY

. C. Ay0inin, C. I'. 3inoB'eB, A. M. CaeHko
Incmumym ceunapcmea i acponpomuciosozo supoonuymea HAAH
syn. Lllgedcvka Moeuna, 1, m. [lonmasa, Yxpaina, 36013

Mema. Memow  pobomu  6y10  6UBUEHHA ~ CMPYKMYPHOI  opeaHizayii
BHYMPIUHbONEUIHKOBUX HCOBUOBUBIOHUX WAIAXI6 V JIIOOUHU MA CEUHI Y NOPIGHAIbHO-
AHAMOMIYHOMY acnekmi OJisl GU3HAYEHHS CHINbHUX 1 GIOMIHHUX ocoOaugocmel,
3YMOBNEHUX CMPYKMYPOI DAYIOHY, OCOOIUBOCMAMU HCUBLEHHA MA (DYHKYIOHATbHUM
Hasanmasicenusam. Memoou. Y 0ocniodiceHHi 3acmoco8ysanu 3a2aibHOSICMON0TYHI
Memoou 014 auanizy 0y008u CMIHOK 6HYMPIUHbONEUIHKOBUX JHCOBYHUX HPOMOK.
Ilpenapamu ¢apbysanru cemamoxcuninom i eozunom. [na HanedxcHoi ixcayii 3pasku
npomusanu 10 %o-m pozuunom HelumpanbHo2o QopManiny, nicis 4020 Makponpenapamu
3aHypIO8aAU 8 yell camull po3yur 018 nodarvuioi gikcayii. byno docnioxceno 15 3pasxis
neyinku ceumetl xHcugoro sazoro 90—105 ke, wo ympumysanucs 6 ymosax 20Cnooapcmed 3
CYXUM Munom 200ieni. Ananociune 0ocnioxcents nposeau Ha 15 3paskax neuinku noodeu
sikom 6i0 30 0o 50 pokis, sKi nomepau Oe3 BUABIEHUX NAMON02IU 2enamodiNiapHoi
cucmemu. Bumyuenns opeanig 30ilicHiosanu He nisHiwe Hidxc yepe3 12 2odun nicia
cmepmi.  AHnanizyeanu cmpyKmypHy Opeauizayilo CMiHOK 6HYMPIUHbONEUIHKOBUX
ocogunux npomok. Pezynemamu. bByoosa midcuacmoykogoi Hco8uHOi npomoKu ceuHi
nooibHa 00 JN00CbKOI, 0OHAK MAE Ne6Hi MOPHOMEeMPUYHI GIOMIHHOCMI 3YMOBIEHI
ocobnusocmaMU iX CMPYKMypu payioHy ma JHcuglenHs. Y cau3o8iti 00010HYi
nepesascaromo KyOiuHi enimenioyumu, xoua ixHs KilbKicms 0ewo euuja — npubIu3Ho
18,04+1,73 knimun Ha nonepeyHomy 3pi3i. AHANI3Z CMPYKMYPU MIHCCESMEHMHUX
JHCOBUHUX NPOMOK NIOOUHU NOKA3A8, WO CIU3084 0OOJIOHKA NPeOCmAasieHa nepesaxdcHo
KYOIUHUM enimeniem, xoua 3ycmpivaromscs i npuzmamuyni kiimunu. CepeOHs KiibKicmo
enimenioyumie Ha nonepeuHomy 3pizi cmanosuna oauzvko 20,21+2,03 knimun. Y ceuni
MIDICCe2MEeHMHI HCOBUHI NPOMOKU MAIOMb NeHI GBIOMIHHOCMI NOPIBHAHO 3 THOOUHOIO.

Buympiwmnin enimenianvnutl wap npeocmasieHutl RPUSMamuyHUMU KIiMUHaMUu,
AKI € OibuumMu 3a po3mipom. 3a2anbHa KibKicms enimenioyumis y nonepeuHomy 3pisi

y6inin [Imumpo Cepeiiioguu, 0ok. hin., n. c. 1ab. eodiseni, Qizionozii ma 300pos’s meapu,

e-mail: dmytrudubinin4@gmai.com https://orcid.org/0000-0002-5547-1614
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e-mail: kvazimodo2077@gmail.com https://orcid.org/0000-0002-3757-3860
Caenko Apmem Muxaiinosuu, x. c.-2. H., cm. 00CIIOHUK, 8. 0. 3a6. 1aD. 2eHeMUKU,

e-mail: saenko artem@meta.ua https://orcid.org/0000-0002-0527-5367
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Konusanacs 6 medicax 24,54+2,03 xknimun. JJocniosxicenHs nokasano, wo Midcuacmrosi
HCOBYHI NPOMOKU THOOUHU MAIOMb 080WAPOS8Y 0Y008Y: GHYMPIWIHIL WaAp YMEopeHUl
NPUSMAMUYHUM — enimeniem, a 308HIWHIU — NYXKOK  CHOJIYYHOK) — MKAHUHOIO.
Enimenioyumu posmawosyromecs Ha 0a3anvHili MemoOpaui 6 oOun wap, ix cepeows
KIIbKICMb HA nonepeynomy 3pizi cmanosuna 28,65+5,03 knimun. Misxcuacmrogi scosuni
NPOMOKU CEUHI MATIU CXOACY MOPPON02IUHY OpeaHizayito, npome CnOCmMepieaiucs negHi
ocobnusocmi. Enimenioyumu manu npuzmamuuny gopmy i 6yau oewjo MeHuwUMU 3d
posmipom, Hige y moounu. Cepeons KinbKicms KAIMUH y NONEPeuHOMY 3pi3i CAHOBUIA
36,45+4,73 knimun. Bucnoexu. Cymmesux 8iOMiHHOCMEU VY CMPYKMYPHIl opeanizayii
BHYMPIUHLONEUTHKOBUX ICOBUHUX NPOMOK NIOOUHU Ma C8UHI He eusaeieHo. Hesnaumi
BIOMIHHOCMI y  MOP@DOMEMPUYHUX NOKAZHUKAX MOJNCYMb  Oymu  Nno8’s3aui 3
0coonIUBOCMAMU  PO3MIPIE  Op2aHisMy, npome  3a2anibHd  2iCMoapXimeKmoHIKa
3AMUUAEMBCS NOOIOHOIO.

Knwuosi cnosa: neuinka, Hco8408UBIOHI WAXU, BCEIOHI CCABYI, IHCOBYHI
NPOMOKU, CEUHS, 2ICMOI02I5, enimeaioyumu.
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Beryn.  BuBueHHs — cTpykTypHOi — opradizamii  BHYTPIIIHbONEUYiHKOBHX
JKOBUOBUBIJHUX ILUISAXIB € BaXKIUBUM JUIsl PO3YMIHHS MEXaHI3MIB (DyHKLIOHYBAaHHS
TPaBHOI CHCTEMH Y CCaBLiB. BHYyTpIIIHBONEYIHKOBI >KOBYHI MPOTOKH BHUKOHYIOThH
KJIFOUOBY pOJIb Yy TpOIlecax CUHTE3y, TPAHCHOPTYBaHHS Ta Moaudikalli >koBUi, IO €
HEOOXIJTHUM JUIs MeTa0oIi3My KUPIB 1 JETOKCHUKAIlii opraHizmy. Pazom 3 Tum ix OyznoBa
W amanTalliiiHi MEXaHI3MM 3aJUIIAIOTHECA HEIOCTATHBO JOCIIIKEHUMHU, OCOOJIUBO Yy
3B’SI3KY 3 €BOJIIOLIITHUMHM 1 €KOJIOTTYHUMU acrekTamu [ 1-3].

3a MaHUMHU TONEPETHIX JOCHIKeHb IHIIMX aBTOpiB [4] € iHdopmaris, 10
MOp$OJIOTiuHI 0COOIMBOCTI JKOBUHUX MPOTOK MOXKYTh 3MIHIOBATHCS 3QJIEKHO BiJl THUILY
Xap4yyBaHHS Ta (YHKITIOHATEHOTO HaBaHTAKECHHSI. JocmimkeHHs
BHYTPIITHHOIIEYIHKOBUX JKOBUYHUX MPOTOK JIOAWHH [5] 34e0UIBIIOr0 30Cepe/HKEeHI Ha
ixHi Mopdoorii y HOpMi, IMpPOTe€ BOHM HE OXOIUIIOIOTH MOPIBHSUIBHUN aHami3 13
YKOBUHHMMH TPOTOKaMH iHIMUX BUJiB. CBHHI, SK BCEiHI CCaBIIi, MPEACTABISAIOThH I[IHHY
MOJIENIb ISl TIOPIBHSJIBHO-aHATOMIYHHMX JIOCTIIKEHb 13 JIIOJUHOK, OCKIIBKH 00HIIBa
BUM JEMOHCTPYIOTh NMOAIOHICTh y Oy/10B1 Ta (PYHKIIOHYBAaHHI dKOBYOBHBITHOI CHCTEMH.
BuBuenHss Mop¢oJIOTiYHUX 1 TICTOJNIOTIYHHUX OCOOIMBOCTEH BHYTPIIIHbONEYIHKOBUX
OPOTOKIB Yy IUX BHUJIIB Ja€ 3MOTYy He JIMIIEe PO3KPUTH 3arajbHi 3aKOHOMIPHOCTI
oprasizariii renaToOUTIapHOTI CUCTEMH, ajie i 3’ICyBaTH MEXaHI3MH aJanTarlii 10 pi3HUX
THUIIB XapuyBaHHS i €KOJOTIYHUX YMOB. JIOCHI/PKEHHS I[bOT'O ACMEKTY € BaXKIMBUM IS
€BOJTIONIMHOI 010JI0T1i, OCKUIBKH N1a€ 3MOTY 3pO3yMITH, SIK CTPYKTYPHI OCOOJIMBOCTI
YKOBYHHMX MPOTOKIB CHPHUSAIOTH aJaNTallii OopraHi3aMy J0 CepeloBHUINA NMPOKHUBAHHS Ta
Xap4oBoi MOBEIIHKU. Pe3ynbTaTu Takux IOCIHIAKEHb MOXYTh TaKOK OyTH KOPUCHUMHU
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JUIsl O10MEMYHKMX HAYK, 30KpeMa B KOHTEKCTI TPAHCILIAHTOJIOT1], TaCTPOSHTEPOJIOTIT Ta
BeTepuHapii [6—8].

Meta npociizkeHb. MeToro poboTH Oysi0 BUBUEHHS CTPYKTYPHOI OpraHizartii
BHYTPIIIHBONIEYIHKOBUX JKOBUOBHMBIIHUX IUISXIB y JIIOJUHHU Ta CBHUHI y MOPIBHSIIBHO-
QHATOMIYHOMY acCIEKTi I BH3HAYCHHS CIUIBHUX 1 BIAMIHHUX OCOOJHMBOCTEH,
3YMOBJICHHX THUIIOM Xap4yBaHHs Ta (QYHKLIOHAJHbHUM HaBaHTAKCHHSIM.

Marepiagm Ta MeTOAM AOCJHIIKeHb. Y JIOCTI/DKCHHI BHUKOPHUCTOBYBAJIH
3araJibHOTICTOJIOTIYHI METOAM JJIsi aHamizy OyIOBH CTIHOK BHYTPIIIHbOIEUiHKOBHX
KOBYHMX NPOTOK. PapOyBaHHs NpenapaTiB MIPOBOAUIN FeMATOKCUIIIHOM 1 €03UHOM.

Jnst 3abe3neyeHHs HayexHol ¢ikcarii 3pa3ku npomuBaiu 10 %-M po3unHOM
HelTpanbHOro (hopMalliHy, HIiCJsA YOr0 MakpoIlpenapar 3aHypIOBalIM y LeH ke po3uuH
JUTSL TIOAAITBINOI (hiKcarrii.

byno pocnimxeno 15 3pa3kiB mediHKH CBHHEW kHBOw0 Baroro 90-105 kr, mo
YTPUMYBAIHCS B yMOBaX roCIIOIapcTBa 3 CyXUM THIIOM ToJliBii. 3pa3ku Oynu BigiOpaHi
B ymoBax [IlonraBchkoro Mm’sicokoMOiHaTy. AHami3yBajdu CTPYKTYpYy CTiHOK
BHYTPIIIHBOIIEYiHKOBUX KOBYHHX MPOTOK [9].

JlocmiKeHHST TaKOXK MTPOBOIMIIM Ha 15 3pa3kax mediHku Jiroaeu BikoM Big 30 10
50 pokiB, siKi HOMepiIH 0e3 BUSBIICHHUX ITATOJIOTiH remaro0iniapHoi cuctemu. BurydeHHs
OprafiB 3[iHCHIOBaJM HE IMi3HiIIe HDK 4Yepe3 12 ToauH micis cMmepTi. Y IbOMY
JOCITIJKeHH1 TaKOXK aHaJi3yBaln CTPYKTYpHY oprasizarito CTIHOK
BHYTPIIIHBONEYIHKOBUX KOBUHUX IPOTOK.

Martepian ans pocnijpkeHHs OyB oTpumanuil y [laranaToMiuHOMy BiIIuIl Ha
niacrasi Jloroopy Ne 55 Big 17 tpaBHsa 2023 p. mpo HayKOBO-IPAKTUYHY CIIBIIPALIIO
Mik [TonTaBcbKUM Aep>KaBHUM MEIUYHUM YHiBepcUTeTOM Ta [loiTaBChbKUM 00JacCHUM
naTaHatromigyauM Oropo IlonTtaBchkoi obOmacHoi paau. HaykoBi gocnimkeHHS
BIJINOBIIAJIM  MOPAJIBbHO-CTUYHUM HOPMAaM 3TiJHO 3 MpUHIUNAMU [ elbCiHChKOL
nexnapauii 3 npaB JoauHM, KoHBeHIIl mpo mpaBa mroauHu Ta Olomenuuuuy Paan
€pponu, Hakazy MO3 Vkpainu "lIpo npoBeneHHs KIIHIYHUX BUIIPOOYBaHb JIIKAPCHKUX
3aco0iB" (Haka3 Ne 66 Bin 13 mororo 2006 p.), a Takoxkx ETHUHOMY KOzeKcCy Jikaps Ta
BUCHOT'0 YKpaiHWU.

JlociakeHHs Ha CBUHSAX 3/11MCHIOBANIM BIAMOBIIHO 70 M1>KHApOIHUX MPHUHIIUITIB
€Bpomneiicbkoi KOHBEHIIIT PO 3aXUCT XpeOETHUX TBAPUH, SIKI BUKOPUCTOBYIOTHCS JJIS
eKCIepUMEHTIB Ta iHIUX HaykoBux Lited (CrpacOypr, 1985) [10] ta BiamoBigHO A0
Hupextusu 2010/63/EU €Bporelicbkoro mapiaMeHTy 1 paay €BpONeHChHKOT0 COI03Y Bifl
22 Bepecust 2010 p. 3 OXOpOHU TBAPHH, 1110 BUKOPUCTOBYIOTHCS B HAYKOBHX HIsX [11].

MikpodortorpadyBaHHss  3IIMCHIOBaJM  3a  JOMOMOIOK  MIKPOCKOMa
Biorex-3 VM-500T, BukopuctoBytoun Mikpodotonacanky DCM 900. Otpumani
300paskeHHs1 00poOsH y mporpami TSView.

CraTvucTHUHUN aHaNi3 JaHUX 3A1MCHIOBAIM 32 JIONIOMOIOI0 IPOTPaMHOTO
3abe3neuyeHHs Statistic for Windows 7.0 (StatSoft Inc., CIIIA). O6uuncnroBanu cepenHi
3HAuUeHHS, CTaHAApPTHY MOXUOKYy cepeaHboro (m). BiporigHicts pi3HHII (p)
pO3paxoByBajii 3 BUKOPHUCTAHHSAM t-TECTy IJisi HE3QJICKHUX BHOIPOK, a OTpUMaHi
pe3yJbTaTh BBAXAIM JocToBipHUMHU Iipu p < 0,05 [12].
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Pe3yabTaTH 10oc/aiaKeHHs TA iX 00roBOpeHHs.

Miscuacmoukoea scosuna npomoka a0ouHuy. 1Ipu 1OCTiKEHH] MI>KYaCTOUYKOBUX
YKOBUHHUX MPOTOK IMEYIHKHU JIIOJAUHUA BCTAHOBJIEHO, IO XHS CTIHKA CKJIAJAETHCS 3 JIBOX
OCHOBHUX IIIaPiB: BHYTPIIIHBOI CAM30BOI 000JIOHKH Ta 30BHINIHBOI CIIONYYHOTKAHMHHOT
oOosonku. EniTenianpHuii map npeacTaBieHnid KyOlYHUMHU KIIITUHAMHU, SIK1 pO3TalllOBaH1
B OJIUH psiJ 1 CIUPAIOTHCS Ha 0a3anbHy MeMOpany. CepeiHs KUTbKICTh eMiTeNiOHTIB Ha
MOTepeYHOMY 3pi3i cCTaHOBWIIA Mpubau3Ho 16,6+1,73 kimitun (puc. 1).

Puc. 1. Buympiuunb0oneuinko6a mMincuacmouKkoea Hcoeuna npomoxa 1r00uHu
Hpumimka* 3abapenenns cemamoxcunin-eosun. 30invwenns: 06. X100
1 — Cnusosa obonouka; 2 — Aosenmuyivina oboronka; 3 - Enimenianvni knimunu (xonaneioyumu)

[MuTtoruasma emitenmiouuTiB Mana Oa3odinbHe 3al0apBieHHS, a s1apa, sKi
31e0UTBIIIOTO PO3TANIOBYBAIKNCS Yy IEHTPAIbHIA YacTHHI KJIITHH, 3aiiMalld 3HAYHY
YaCTUHY LUTOIUIa3MaTHUHOro 00'eMy. CHIBBIJHOIIEHHS IUIOLI siipa IO LUTOIUIa3MU
ctanoBuiI0 npubmm3no 0,37+0,04 MxMm.

30BHINIHIN IAp TPOTOKU CKJIAaBCsA 3 MyXKOI CIOJYYHOI TKaHWHU, 110 MICTHJIA
(bi10pob6IaCTHYHI KITITHHH Ta KOJAreHOBI BOJIOKHA. BUSBIEHO, 10 30BHINIHIN JiamMeTp
MDKYaCTOYKOBOI MPOTOKH y JIIOAMHU CTaHOBHUTH MpUOMU3HO 44,68+1,2 MKM, Toxl SIK
BHYTpIiIIHIN niametp csrae 24,93+4,23 MxMm.

Mixcuacmoukoga dcosuna npomoka ceuui. bygoBa MIKYACTOYKOBOI KOBUHOT
MIPOTOKH CBUHI MOAIOHA JTO JIFOACHKOI, OJTHAK Ma€ TEeBHI MOPGOMETPHUYHI BIIMIHHOCTI.
VY cnu30Biil 000JIOHII TaKOXK MEPEeBAXKAIOTh KyOidHI €MiTeTIONUTH, X04a IXHS KUIbKICTh
nento Buia — Ooym3bko 18,04+1,73 xmituH (puc. 2) Ha nonepeanomMy 3pisi. L pizaums
HE JlocAryia piBHA CTaTUCTMYHOI 3HauymocTi (p=0,08), 1m0 CBIAYUTH MPO 3arajbHy
noAIOHICTh MOP(OIOTIYHOT OpraHi3allli M»KYaCcTOYKOBHUX KOBUHUX MPOTOK Y IIUX BHUIIB.

[uTomnasma mux KITHH Mana 6a3o¢iabHe 3a0apBiIeHHs, a s/pa, PO3TalloBaHl y
[EHTPaTbHIN YaCTHHI, 3aliMaii 3HAYHUN 00'€eM KIITHHH. BCTaHOBIEHO, 1O SIEPHO-
HUTOIIIa3MaTHYHE CHIBBIIHOIIEHHS B €HITEIIONUTaX ¢BUHI cTaHOBUTH (0,38+0,04 MKM.

30BHIMIHINA ap MDKYACTOYKOBOI MPOTOKH CBHUHI TaKOXX YTBOPEHHM ITyXKOIO
CHOJIYYHOIO TKaHWHOIO, SIK 1y MoAuHU. MopdoMeTpruyHi BUMIpIOBaHHS MOKa3alu, 110
30BHINIHIN I1aMeTp MPOTOKH B CEPETHHOMY CTAaHOBUTH 45,0143,2 MKM, a BHYTPIIIHINT —
6mu3pko 26,09+2,2 mxM. Lle 3acBinuye 3aranbHe 3MEHIICHHS PO3MIpiB IPOTOK Y CBHHI
BITHOCHO JIFOWHU.

10
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Puc. 2. Buympiwinbonedinkoea mixncuacmouKkosa #coeuHa npomoKa céuHi
Hpumimka™* 3abapenenns cemamoxcunin-eosun. 30invwenns: 06. X100
1 — Cruzosa obononka; 2 — Aosenmuyivina obononxa; 3 — Enimenianvui kiimunu (xoraneioyumu)

Misicceemenmua dcoguna npomoka 100uHu. AHa3 CTPYKTypH MIKCEIMEHTHHX
KOBYHUX IIPOTOK JIFOJMHU MOKAa3aB, IO CIM30Ba OOOJIOHKA IPEJCTaBlIEHa MEPEBAKHO
KyOIYHHMM eMiTeNieM, Xo4a 3yCTpidatoTbes M mpu3MaTHuHi KITHHUA. CepeiHs KUIbKICTh
eMITEeTIONUTIB Ha IONIEpeYHOMY 3pi3i cTaHoBMIIA O1u3bK0 20,21+2,03 ximitun (puc. 3).

Puc. 3. Buympiwinvoneuinkoea mixccecmenmua #co64Ha nPpomoKa 100uHu
Ipumimka™* 3abapenenns cemamoxcunin-eosun. 30invwenns: 06. X100

1 — Cnusosa obononxa; 2 — Adsenmuyitina obononxa; 3 — Enimenianoui knimunu (xonamneioyumu,)

[uronnasma emitTenionuTiB Mana 0Oa3zodinbHe 3a0apBICHHS, a sApa 4YacTile
pO3TaIOBYBAIHCS OJIMKYE 70 almKadIbHOT YaCTHHU KIIITUHU, X04a JIesAKl 3HAXOAMIIUCS B
HEHTPI. S IepHO-IIUTOIUIa3MATUYHE CITiBBIAHOIICHHS OYJI0 JOCUTH BUCOKHM 1 CTAHOBHUJIO
0,63+0,04 MxM, IO CBIAYMTH MPO 3HAYHY SIICPHY YaCTUHY KIIITHH.

30BHIIIHSA 000JIOHKa MIKCETMEHTHUX MPOTOK JIIOJUHH CKJIajaanacs 31 CIOTy4HOT
TKaHUHU 0€3 3HAYHUX CTPYKTYPHUX 3MiH. MopdoMeTpuyuHi BUMIpIOBAaHHS TTOKA3aJIH, 1110
y CepeAHbOMY 3O0BHILIHIM AiaMeTp MPOTOKM CTaHOBUB MpHOIM3HO 164,29+3.8 MkwM,
a BHYTpIlIHIN — 58,56+2,8 MKM.

11
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Misxcceemenmua ocosuna npomoka céuni. Y CBHHI MIKCETMEHTHI >KOBYHI
IPOTOKM MArOTh ME€BHI BiJIMIHHOCTI OPIBHSHO 3 JIIOJUHOK0. BHYTpimIHi# emiTenianbHui
map MPeACTAaBICHUNW NPU3MATUYHUMHU KIITHHAMH, SKi € OUIBIIMMH 3a PO3MIPOM.
3aranpHa KUIBKICTh CIITENIONMTIB Yy TONEPEYHOMY 3pi3i KOIMBamacs B MeXax
24,54+2,03 xiitun  (puc. 4). OTpumaHi BiIMIHHOCTI € CTaTUCTUYHO 3HAUYIIUMHU
(p=0,04), mo MoOXe CBIAYUTHU TPO IHTCHCUBHINIY CEKPETOPHY AKTUBHICTH MKOBUYHHX
MPOTOK Y CBHUHI.

Puc. 4. BHympiuinb0neuinKo8a MidcceZMenmua Hco6una npomoKa c6uHi
Tpumimxa* 3a6apenennsn cemamoxcunin-eozun. 30inowenna: 06. X100
1 — Cruszosa obononka; 2 — Aosenmuyitina obonouka; 3 — Enimenianvui kiimunu (xonaunzioyumu)

[Mutoriasma wmana  Ga3zodinbHe 3a0apBiieHHS, a Aapa  37e0UIbLIOro
po3TamoByBasucs B 0a3ainbHIN YaCTHHI KIIITHHU, Ml OBaJIbHY a00 MaIMYKONOIiOHy
dbopmy. SAnepHo-IMTOMIA3MATUYHE CIHIBBIAHOMICHHS OYyJI0 HUXKYMM HDXK Yy JIOJUHU 1
cranosmiio 0,38+0,04 Mxm.

30BHINIHA 000J0HKA MIXXCETMEHTHOI IPOTOKU CBHHI OyJia IpeCTaBIeHa MMyXKOIO
CTHOJIYYHOIO TKaHWHOIO, SIK 1 y moauHu. MophoMeTpuyHi BUMIpIOBaHHS TIOKA3aJd, 110
cepe/iHIi 30BHILIHIA JiaMeTp CTaHOBUB NpuOM3HO 260,54+6,8 MKM, a BHYTpPILIHIH —
54,65+5,8 MKM, MO CBIIYMTH MPO 3arajbHE 30UTBIIEHHS PO3MIPIB MIKCETMEHTHUX
IPOTOK y CBHHI MOPIBHSHO 3 JIOJJUHOIO.

Miscuacmkogi  ocoeuni  npomoxu  n0o0unu. JIOCTIIDKEHHS TIOKa3ago, IO
MDKYaCTKOBI JKOBYHI NMPOTOKH JIIOJMHU MarOTh JBOIIAPOBY OYIOBY: BHYTpIIIHIN HIap
YTBOPEHHUI MPU3MATHIHUM EMITETIEM, a 30BHINIHIA — MyXKOK CHOJYYHOI TKAaHWHOIO.
Emitenionutn posramoByBaiucs Ha OazaibHii MeMOpaHi B OJUH IIap, iX CepeaHs
KUIBKICTh Ha TTOTIEPEYHOMY 3pi3i cranoBmia 28,65+5,03 xmituH (puc. 5).

[uTomnasma emiTenionuTiB Mana BUpakeHy 0a30(iibHY CTPYKTYypy, a sapa, sKi
371€OUTBIIIOTO 3HAXOAMIIMCS OJMIKYE J0 amiKaabHOI YaCTHHHU KIITHHU, Malld OBaJbHY
dopmy.  SlpepHO-nMTOMIA3MaTHYHE  CIIBBIJHOUIEHHS  CTaHOBWJIO  NPHOJIM3HO
0,47+0,05 MKM, 1IT0 CBIAYUTH MPO BITHOCHO BUCOKY aKTHBHICTH KJIITHH.

12
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Pl

9

Puc. 5. Buympiuinbone4inkoea mixcuacmkosa HcoeuHa NPOMoKa a100uHu
Hpumimka* 3abapenenns cemamoxcunin-eosun. 30invwenns: 06. X100
1 — Cruzosa obononka; 2 — Aosenmuyivina obononra; 3 — Enimenianvui kiimunu (xoraneioyumu)

30BHIIIHIN Iap IPOTOKK OYB MPEICTaBIECHUH CIOIYYHOI0 TKAHUHOO, 0€3 3HAaUHUX
3MiH. BuMiproBaHHs [IiameTpa MOKa3ajiu, IO CEepeaHii 30BHIIIHIN JiaMeTp MPOTOKU
ctaHoBuB 273%15,8 MkM, a BHYTpimHii — 149+5,8 MkMm.

Miscuacmrogi scoeuni npomoku ceuri. MixK4aCTKOB1 )KOBYHI IIPOTOKU CBUHI MaJIn
CXO0Ky MOpP(QOJIOTiuHy Oprasizaififo, MpOTe CHOCTEPIraJucs TeBHI 0COOIMBOCTI.
Enitenionutn Manu npusmMaTuyHy ¢opmy 1 Oy Jemo MEHIIMMH 3a PO3MIpOM, HIXK Y
momuau.  CepenmHsi  KUIBKICTh  KIITHH Yy  TONEPEYHOMY  3pi3i  CTaHOBWIIA
36,45+4,73 xnituH (puc. 6).

Puc. 6. Buympiuinboneuinkoea mijncuacmkoea Hcoe4Ha npomoKa C6UHi
Ipumimra™* 3abapenenns cemamoxcunin-eosun. 30invwenns: 06. X100
1 — Cnuzosa obononka, 2 — Aosenmuyiiina obononxa, 3 — Enimenianoni xnimunu (xonancioyumu)

Opmnak 11 pi3HUIL HE J0CsTia piBHSA cTaTUCTUYHOI 3Hauymocti (p=0,06), mo

BKa3y€ Ha BITHOCHY MOJIOHICTH MOP(OJOTiYHOI CTPYKTYpH MIKYACTKOBUX MKOBUYHHMX
MIPOTOK Y ABOX BH/IIB.

13
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[Muromnazma mana 6azodinbHe 3a0apBieHHS, a sjpa, po3TalloBaHi B Oa3aibHIN
YaCTHUHI  KJIITUHH, OynM  BHUIOBXKEHOI  ¢opMmu.  SnepHO-IMTOIUIa3MATUYHE
CITIBBITHOIIICHHSI OyJI0 HUXKYMM, HIK Y JTFoauHY 1 ctaHoBmwiio 0,37+0,06 MxwM.

30BHIIHA O00OJOHKA MIKYAaCTKOBUX JKOBUYHMX IPOTOK CBHHI Takox Oyna
copMOBaHa IIyXKOIO CIIOJIy4HOI0 TKaHUHOI. MopdomeTpruHi BUMIpIOBaHHS I1OKa3alH,
110 Cepe/Hil 30BHIIIHIN AiamMeTp nmpoToku ctaHoBUB 301,65+14,8 MKkM, a BHYTpIIIHIH —
131,33+6,3 MKM.

TakuM YMHOM, OTpUMaHi pe3yJbTaTH CBiAYaTh MPO 3arajibHy MOPQOIOTiuHY
MOAIOHICTh MDDKYACTOYKOBHMX JKOBYHUX IMPOTOK JIFOAWHHU Ta cBHHI. [Ipore y cTpykTypi
MDKYaCTOYKOBUX JKOBYHHMX IPOTOK CBUHI CIOCTEpIrae€ThCsl HEBENMKE 301IbLICHHS
KUTbKOCTI emiTenionuTiB — 18,04+1,73 kiIiTUH, TOPIBHAHO 3 1X KUIBKICTIO y JIOJUHHU —
16,6+1,73 ximitun. Lle Moxe OyTH 3yMOBJICHO IHTEHCHBHIIIMM >KOBYOBHIJICHHAM Y
CBHHI uepe3 0COoOIUBOCTI ii TpaBHOI CUCTEMHU.

VY cBuHI crioctepiraerbes Oiunbine emitenionutiB (24,5442,03 kIiTHH) y CKIIamdi
MDKCErMEHTHHX JKOBUHHX IPOTOK MOpPIBHAHO 3 moauHoro (20,214+2,03 wmitun). Lle
Y3rOJUKYEThCSL 3 JOCHiKeHHsIME [13—16], ski BKasyloTh Ha Te, IO y CBUHEH, 5K
IpPEJCTaBHUKIB BCEIIHMX TBAapUH 31 3MILIAHUM TUIIOM Xap4yBaHHs], CIIOCTEPIraeThbCs
JIEIIO BHIIA NIUIBHICTE emitenionuTiB. OMHaK 1Sl BiAMIHHICTh HE € CYTTEBOIO, IO MOXKE
CBITUUTHU MPO CXO0K1 MEXaHI3MHU KOBUOBU/IICHHS Y CBUHEH 1 moneit [17, 18].

KinbKiCTh emiTemonuTiB y MIKYaCTKOBUX JKOBUHHX IMPOTOKAX CBHHI € JEIIO0
BUIIOI0, HIX y moaunu (36,45+4,73 npotu 28,65+5,03 kiiTuH), npoTe 1 BIAMIHHICTb
HE € CYTT€BOK 3 (YHKIIOHATIBHOTO MOrisay. OCKITBKH K JIIOJIMHA, TaK 1 CBUHS €
BCEIIHUMHU BHJAMHM, iXHS >KOBYOBUIUIBHA CHUCTEMa aJalToBaHa /10 INEepeTpaBICHHS
3MIIIAHOTO  pallioHy, [0 HE BUMAarae 3HAYHUX MOPQOJOTIYHUX 3MIH Yy
BHYTPIIIHBONEYIHKOBUX MpPOTOKaX. BiaMoBigHO, HeBeNMKa pI3HULS Y KIIBKOCTI
eMITEe10UTIB HE YUHUTH 3HAYHOT'O BIJIMBY Ha OCHOBHI (DYHKII11 ’KOBUOBUBITHOI CHCTEMU
[6, 19, 20].

BucHoBku. 1. Mi>kyacTOUYKOBI KOBYHI IPOTOKH y CBHHI MarOTh BUILY IIUIbHICT
EMITENIONUTIB Y TOPIBHSAHHI 3 JIOAUHOKW. Y JIOAMHU CepedHs KUIbKICTh KIIITHH Ha
MoNepeyHoMy 3pi3l cTaHOBUTH 16,6+1,73, Toai sk y cBuH1 — 18,04+1,73. BogHouac y
JIOVHY SEPHO-IIUTOIUIa3MaTUYHE CHiBBiAHOIIEeHHsT ctaHOBUTH (0,37+0,04, Toxi sK y
cuHi — 0,38+0,04.

2. MixcerMeHTH1 >KOBUHI NMPOTOKH Yy CBHHI MarOTh OUIBIINI 3araJbHUM
JiaMeTp, ajieé MEHIIUH BHYTPIIIHINA IPOCBIT MOPIBHSIHO 3 JIIOJAWHOK. Y JIIOJIMHU CepeIHIN
30BHIIIHIN iaMeTp cTaHOBUTH 164,29+3,8 MkM, BHYTpilIHIHi — 58,5642,8 MKM, TOA1 K y
CBUHI IIi MTOKAa3HUKH CTAHOBJIATE BIIMOBIIHO 260,54+6,8 MKM 1 54,65+5,8 MKM.

3. MiX4yacTKOBI KOBYHI MPOTOKU JIIOJUHM MAIOTh OUTBLIMHA BHYTpIIIHIH
IIPOCBIT, HIXK y CBUHI. Y JIFOJIMHU CEpeHIN BHYTPILIHIN AlaMeTp cTaHOBUTH 149+5,8 MkM,
30BHIMHIA — 273+15,8 Mxm, a y cBuni — 131,33+6,3 mxm Ta 301,65+14,8 MM
BIJIIIOBI/IHO.

4. AHaJi3 CTPYKTYpH eHiTeNilo MOKa3aB BiAMIHHOCTI y OynoBi cIM30BO1
000JIOHKU. Y JIOAMHU B MDKYACTOYKOBUX 1 MIKCETMEHTHUX MPOTOKAaX MEPEBAXKAIOTh
KyOiuHI emiTeNONUTH 3 IOCTYNOBOIO TpaHchopMaliero y NpU3MaTHYHI KIITHHU
(20,2142,03 kiiTUH Ha 3pi3l), TOAL SIK y CBUHI 0/1pa3y AOMIHY€E MPU3MAaTUYHUN eniTenin
(24,54+2,03 xmiTHH).

5. CyTTreBHX BIIMIHHOCTEH y CTPYKTYpHIH oprasizarii
BHYTPIIIHBONIEYIHKOBUX OBYHHMX MPOTOK JIIOJMHM Ta CBUHI He BUsBiIeHO. HesHauHi
BIIMIHHOCT1 Yy MOP(OMETPUYHHUX IMOKA3HUKAX MOXKYTh OYTH OB’ s13aH1 3 0COOJIMBOCTSIMHU
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PO3MIpiB OpraHi3My, MpOTe 3arajibHa riCTOAPXITEKTOHIKA 3AJIMIIAETHCS MOAIOHOO.

IMepcneKkTHBY MOAAJIBIINX AOCTiIKeHb. OTpUMaH1 pe3yJbTaTH MiATBEPHKYIOTh
3arajbHy CXOXICThb MOpPGOJIOTiYHOI oOpraHizaiii BHYTpPIIIHBOIICUYIHKOBUX >KOBUYHUX
MPOTOK JIFOJIMHU Ta CBUHI, a TaKOX BUSBJISAIOTH NEBHI BUIOCTENU(DIUHI BiIMIHHOCTI.
[Tomanpmii TOCTIKEHHST MOXKYTh OyTH CHpPSIMOBaHI Ha IOPIBHSHHS »KOBYOBHBITHOI
CHUCTEMH Y DI3HHX TPYIl CCaBIiB, 30KpeMa TpPaBOIMHUX 1 XIKUX TBapWH, 3 METOIO
BUSIBJICHHSI 3arajbHUX 3aKOHOMIPHOCTEH, 3YMOBJICHHX THIIOM J>KHUBJICHHS, & TaKOX
3aCTOCYBaHHS OTPUMAHHX PE3YJIbTATIB y O10MEINYHUX 1 BETEpUHAPHUX JOCIIKCHHSX,
30KpeMa y TPaHCIUIAHTOJIOTIT Ta po3poOIll HOBHUX METOJIB JIIKYBaHHS MATOJIOTIH
rernaro0iTiapHoi CHCTEMH.
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INTRAHEPATIC BILE DUCTES OF HUMANS AND PIGS: STRUCTURAL
ADAPTATIONS TO THE DIET COMPOSITION

D. S. Dubinin, S. G. Zinoviev, A. M. Saienko
Institute of Pig Breeding and Agroindustrial Production NAAS
1 Shvedska Mohyla Str., Poltava, Ukraine, 36013

Objective. The purpose of the work was to study the structural organization of the
intrahepatic biliary tract in humans and pigs in a comparative anatomical aspect to
determine common and distinctive features caused by the structure of the diet, nutritional
characteristics, and functional load. Methods. In the study it was used the general
histological methods to analyze the structure of the walls of the intrahepatic bile ducts.
The preparations were stained with hematoxylin and eosin. For proper fixation, the
samples were washed with 10 % neutral formalin solution, after which the
macropreparations were immersed in the same solution for further fixation. 15 samples
of liver from pigs with a live weight of 90-105 kg, housed in the conditions of the farm
with dry-type feeding, were studied. A similar study was conducted on 15 liver samples
from people aged 30 to 50 years who died without any detected pathologies of the
hepatobiliary system. Organ removal was carried out no later than 12 hours after death.
The structural organization of the walls of the intrahepatic bile ducts was analyzed.
Results. The structure of the pig interlobular bile duct is similar to that of the human, but
has certain morphometric differences due to the peculiarities of their diet and nutrition
structure. Cubical epithelial cells predominate in the mucosa, although their number is
somewhat higher — about 18.04+1.73 cells on a cross-section. Analysis of the structure
of human intersegmental bile ducts showed that the mucous membrane is represented
mainly by cubic epithelium, although prismatic cells are also found. The average number
of epithelial cells on a cross-section was about 20.21+2.03 cells. In pigs, intersegmental
bile ducts have certain differences compared to humans. The inner epithelial layer is
represented by prismatic cells, which are larger in size. The total number of epithelial
cells in the cross section ranged from 24.54+2.03 cells. The study showed that the human
interlobular bile ducts have a two-layer structure: the inner layer is formed by prismatic
epithelium, and the outer layer is loose connective tissue. Epitheliocytes were located on
the basement membrane in a single layer, their average number in the cross section was
28.65+5.03 cells. The interlobular bile ducts of the pig had a similar morphological
organization, but certain features were observed. Epitheliocytes had a prismatic shape
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and were somewhat smaller in size than in humans. The average number of cells in the
cross section was 36.45+4.73 cells. Conclusions: No significant differences in the
structural organization of the intrahepatic bile ducts of humans and pigs were found.
Minor differences in morphometric parameters may be associated with the
characteristics of the body size, but the overall histoarchitectonics remains similar.

Keywords: liver, biliary tract, cholecystitis, cholelithiasis, omnivorous mammals,
bile ducts, pig, histology, epitheliocytes.
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OLIHKA EKOJIOI'TYHOT'O PU3UKY 3A JOIIOMOI'O10
KOPEJIAIIMHOI'O AHAJII3Y KOHOEHTPALII CBUHIIO TA KAJIMIIO
B ATPOBIOT'EOIIEHO3AX

0. M. Mamenko,! C. B. Iloprsinnuk,? A. O. OHHLIEHKO?
 Tnemumym meapunnuymea HAAH,
eyn. Teapunnuxis, 1-A, m. Xapxkis, Yxpaina, 61026
2Incmumym ceunapcmea i azponpomuciogozo eupobruymea HAAH
eyn. llleedcvka Moeuna, 1, m. Ilonmasa, Ykpaina, 36013

Haykosyi 3 pisnux Kpain ceimy npudinaioms 3HAYHY Y6acy OYIHIOBAHHIO
€KOJIO2TYHUX PUBUKIB, NO8 SA3AHUX I3 3A0PYOHEHHAM 00BKLIA PI3HUMU NOIIOMAHMAMU, 8
MOMY YUCTT BANCKUMU MEMANAMU, AKI 3a60a0Mb 3HAYHOI WKOOU a2podio2eoyeno3am ma
eKonociyHil be3neyi y yinomy. Ekxonociuna cumyayis 6 pisHux pecionax Ykpainu
3aMUUAEMBCS. HANPYHCEHOIO He JUule HACTIOOK MEeXHO2eHHO20 6NAUBY, THMEHCUBHO20
BC0CHHSl A2PAPHO20 BUPOOHUYMEa, ane U uepe3 Ootiosi 0ii. Tomy oyiHOBAHHS
€KOJI02TYHO20 PUBUKY 8 acpobioceoyeHo3ax 3 GUKOPUCMAHHAM OMPUMAHUX 68 HAYKOBO-
20CN00apcbKUX 00CNiOax pe3yibmamis 1adopamopHo20 XiMIYH020 aHANi3y KOpMI8 0.4
OilIHUX KOpI8 | IX opeaniunHux 8i0X00i8 3a KOHYEHMPpAayiclo KaoOMilo ma HIomMoOymy
3Hauyue 3 no2nady Hayku U npaxmuxu. Kopenayitinui ananiz ompumanux pe3yismamis
00CNIOMNHCEHb € OOHUM 3 BANCIUBUX MemOoOie cmamucmuyHoi oopobku danux. Bin dac
3MO2Y WBUOKO BCHMAHOBUMU CULY 63AEMO38 S3KY MIdC 3MiHHOW Y  (8micm eadickux
Memarnie 8 Op2aHiuHUX 8i0X00ax) ma 6eKMopHOoI0 3MiHHOI0 X (6Micm 6adCKUx mMemanis &
KOpMAx payiony), CMamucCmuyHy 3HAYYWICMb KOPenAyii Midc yumu NOKAZHUKAMU.
Kopenayitinuti ananiz sax memoo npocHO3Y8AHHSA HABAHMANCEHHS IPYHMY BAHCKUMU
Memanamu, 6CMAHOBNIeHHs GIPOIOHUX Odicepel 3a0pYOHeHHs, OUHAMIKU PO3CII08AHHSA
nOMIOMAHmMie y 008K 8 NpaKmuyi eKoJI02IUHO20 MOHIMOPUHZY 3ACMOCO8YEMbCS
suenumu 3i Cnonyuenux Lllmamie Amepuxu, kpain €seponeiicokozo Coro3y, Kumaio
iHwux xpain. Memoro Oocniodxcenb Oynia OYIHKA €KON02IYHO20 PU3UK)Y 3A0pYyOHEeHHs.
IPYHMY azpobio2eoyeHosie nicisa 3acCmocy8aHHs OP2aHiUYHUX 000pUE HA OCHOBI AHANI3Y
CUNU KOpenayii Midc 6MICMOM KAOMil0 [ NaoMOYMYy 8 KOpMax payiony meapuH i ix
opeaniunux ioxooax. Memoou. Excnepumenmu npoéedeno Ha npooyKmueHUX MOIOYHUX
KOpogax 3 pi3HumMu munamu 200ieni. J{o payiony 6xoounu Kopmu, wo Micmuiu
nomomanmu. Exomoxkcuunicms Kaomito ma niiomMoymy CnpuyuHula nepexio ix 3 Kopmis
Payiony 8 opeauizm meapuH U OpeaniuHi 8i0X00U MEAPUHHUYMEA. XIMIUHUL aHANi3
3PA3Ki6 POCIUHHO20 U MBAPUHHO2O NOXOONCEHHS HA BMICT 8AXCKUX MEMAli, NPOGOOULU
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Memooom amomMHo-abcopoyitinoi cnekmpoghomomempii. Cmamucmuuny oopooOKy 0aHux
npogoounu 3 suxopucmanusam nakema npuxiaouux npoepam STATISTICA esepcii 10.0.
st po3paxynky eubpano HaoditiHull 3a He@eIUKUX 8UDIPOK HeNapamempuyHull paneosull
koeiyienm xopensayii Cnipmena. Pesynomamu. Ananiz cmamucmuyHux OaHUX NOKA3ae
8ipociony sucoky (r=0,66-0,75 3a kaomiem ma r=0,66-0,77 3a ceunyem), oyice 8UCOK)
(r=0,83 3a xaomiem ma r=0,83 3a ceunyem) KoperaYitiHy 3a1eHCHICMb MIdHC 6MICIOM
eKOMOKCUKAHMIB Y KOpMAx payiony ma opeauiunux eioxooax. Buchoexu.
Cmamucmuyna 06podKa Oanux 3 QYHKYIEIO ananizy HenapamempuyHoi paHeo8oi
kopensayii Cnipmena 8cmano8uia 6UCOKy ma 0yce BUCOKY KOPEIAYIUHY 3aANeHCHICIb
MidIC QOCHIOANCYBAHUMU NOKAZHUKAMU KAOMIIO MA NIIOMOYMY y KOPMAX PAYiOHY OIUHUX
KOpi6 i OpeaHiyHUX 8i0X00axX MEAPUHHUYMEA, WO OAE 3MO2Y OYIHIO8AMU Ul NPOSHO3Y8AMU
€KOJIO2TYHULL PUSUK 3A0pYOHEHHs TPYHMY NOJIOMAHMAMU Ni0 YAC 6HECEeHHs BeNUKOI
KLIbKOCMI Op2aHiuHUX 000pU8 Ha Nojis N0 CiIbCbKO2OCNOOAPCHKI KYIbMYPU.

Knrouoei cnosa: xopm, payion, céuneywb, KaoOMil, eKono2iuHa Oe3neka, OIUHI

KOPOBU, 8ANCKI Memau.
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Beryn. BiiiHa pocii mpotd  YkpaiHM CIpUYMHKIA 3HA4YHI pyWHYBaHHS
1H(GPACTPYKTYpH, 3a0pyTHEHHS IPYHTIB 1 HABKOJIMIIHBOTO MPUPOAHOTO CEpeOBUINA Y
nimomMy. Macmrabu 1b0ro Ipolecy MpoCTO BEIWYE3HI, M0 Ma€ 3arpOo3JIMBUM XapakTep
JUIsl BEIGHHS arpapHoro BUPOOHUIITBA CbOTOIHI i y MICISIBOEHHUN TIEPioI.

JlocmikeHHsT BITUYM3HSHUX 1 3aKOPIOHHUX BYEHHWX BKa3ylOTh Ha TOCWICHHS
TE€XHOTE€HHOI'0 HaBaHTAXKEHHs Ha arpo010reolieHO3H Ta 3a0pyAHEHHS 3HAUHUX TEPUTOPIN
BOXKUMHU MeETaJlaMd B 30HI JISUTBHOCTI ClIBCHKOTOCTIOMAPCHKUX IAMPUEMCTB, JI€
YTPUMYIOThCS TBapUHU [1-6].

TexHOTeHHHWH BIUIMB Ha JOBKUUIA CHPUYHHSE 3a0pyIHEHHS BOAH, IPYHTY,
pocinuHHOTO cBiTy. IliBUIIEHHS KOHIIEHTpaLlli BaXXKUX METaliB Yy IPYHTI 4acTo €
HACJIIKOM 1HTEHCHUBHOTO 3aCTOCYBaHHS arpoXiMIKaTiB y TpaJAHIiiHOMY 3eMJIepOOCTBI.
HIkignuBuid BIUIMB Ha arpo0ioreoeHO3M HaBKOJO PO3BMHEHUX MPOMHUCIOBUX LEHTPIB
MOCUJTIOETHCS B PI3HUX KpaiHax cBiTy. DocaTHi MiHepaabH1 J0OpHBA, KOTP1 BHOCATHCS
y I'PYHT Ul HABULICHHS YPOXKAWHOCTI POCIUH, MICTATh MIKPOEJIEMEHTHU Cepell IKUX € i
BaXKK1 MeTanu. Boru moTeHIiitHo HeOe3nmeuHi AJIs JIFANHN i KOMTTOHEHTIB 6iochepu [7].
[TigBuIIeHHS BMICTY Ba)KKUX METANIB y IPYHTI € HACIIJKOM HOPYLIEHHS JOMYCTUMHX
HOPM BHECEHHsSI OpraHiuHUX J0OpHUB 3 BIAXO/AIB TBapMHHMITBA. Taka Hebe3meka
MNOCWIIIOETBCS,, KOJM TBapHMHaM 3TOJIOBYIOTh KOPMHM 3 IiJIBUIIEHUM BMICTOM
€KOTOKCHKAHTIB, 0COOJIMBO TIIOMOYMY Ta KaaMiro. Bakki MeTam € 3HaYHOIO 3arpo3010
JUIl arpOEKOCHCTEM, a TaKOX BHUPOOHUIITBA E€KOJIOTIYHO OEe3MeYHOro MOJIOKa, M’sica,
1HIIOT POYKITli TBAPUHHMIITBA, KOTPA CIIOKUBAETHCS JIIOJMHOI. AKYMYJIAIIS Y TPYHTI
TaKUX BXKUX METAIB SIK CBHHEIb Ta KaJIMi Ma€ MOTCHIIINHUA €KOJOTIYHUI PU3HK.
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Mirpariisi B&KKAX METATIB 3 IPYHTY B POCIUHH (KOPM JIJIsi TBAPUH) MOXKE CIPHUYUHSIITH
PU3UK SIK JUIsl IPOJYKTUBHUX TBApPUH, TaK 1 JJIs JIFOJWHU, SIKA CIIOXKUBAE BUPOOIICHY
MPOAyKIi (MOJIOKO, M’sico 1 T. a.) [l], BUKIMKalO4YM BUHUKHEHHS HEOE3MEUHUX
OHKO03aXBOPIOBaHb [§]. 3a0pyAHEHHS JOBKULIS, CITbCHKOTOCTIOIAPCHKUX YTib BAXKKUMU
MeTajaMu — IIe rocTpa mpoosiema i 0araThoX KpaiH cBiTy, ocobsmBo Kutaro [9].
Kammiii, mmoMOyM, pTyTh, MHUII K, XpOM € HAHOUIBII HEOE3MEYHUMH CEepel] BaKKHX
MeTajiB: iX BINIUB Ha JOBKULIS HENPOTHO30BAHMM, a €KOJIOTIUHI PU3UKHU 3a0pyTHEHHS
BHUCOKI.

Taki MONIOTAaHTH SK CBUHEIb Ta KaJMid MOXYTb 3 KOpPMaMu MOTPAIUISTH B
Oprafi3aM TBapHH, B TOMY YHCII ¥ TPOIYKTHBHHUX KOpiB, 32 KOPOTKHH Yac JIErKo
MEPEHOCUTHCS] B OpraHax TPaBIIEHHS Yy KPOB, MEPEXOJAUTH Y MOJIOKO Ta BUBOJIUTHUCS 3
exckpemeHTamu [2]. OIIHUTH €KOJIOTIYHMHA PU3MK IIKI[UIMBOTO BIUIMBY Ha
arpo0ioreoreHo3M, MPOrHO3yBaTH €KOJIOTTUHY CUTYAIllI0 Ta CTaH €KOJOTIYHOi Oe3MmeKu
4acTo JAyXe BaKKO. ToMy HEOOXiZHO 3a pe3yibTaTaMH HAyKOBHX JOCIIIKCHb
pO3pOOIATH OiNbII CydacHi, MPOCTIMI, eQEeKTUBHIIII METOAU Jid OLIHIOBAHHS
€KOJIOTIYHHUX PU3UKIB B arpo0ioreoneHo3ax.

Bueni 3 Aurmii [3] BBaXXarOTh I'PyHT JOBTOTPUBAIHMM MOTJIMHAYEM, HAKOTIMYYBaueM
Ba)XKHX METaNIiB. Y HhOMY TOKCHKaHTH MOKYTbh 3HAXOUTHCS COTHI, 200 HaBITh U TUCSU1
pokiB. Tox HayKOBIII MPUALIAIOTH YBary rMepeBakHO KUTbKICHOMY BU3HAYEHHIO BaXKKHX
METaJIB y IPYHTI 3 OIIIHKOIO HAMOIBIIOI Bpa3IuBOCTI 3a0pyHeHHA. TiJIbKU TOI MOXKHA
MPOTHO3YBATU M YIPABIATH MOTEHIIHHUM EKOJOTIYHUM PHU3MKOM, 1100 3MEHIIUTU
HEraTUBHUN BIUIMB Ha CTaH arpoOioreorieHo3iB [3]. Hamu Texx Oynm mpoBeneHi Taki
nocmimkenHs [10].

Jocniau 3 BUBYEHHS MEPEMILIEHHS BaXKUX METalIB Y Tpo(hIYHOMY JIaHII031 U
OTPUMAaHHS BENUKOI KIUIbKOCTI HM(POBUX [TaHMX XIMIYHUX aHaJi3iB MNOTPeOyIOTh
BHUBUYEHHS 3aKOHOMIpHOCTI 3MiH. HaykoBui JaBHO BHKOPHUCTOBYIOTH METOJIU
KOpEJSILIHHOrO aHajli3y MOKa3HHUKIB, OTPUMAHUX B IMPOLEC] HAyKOBO-TOCIOAAPCHKOIO
nocaigy. CborogHi BUKOPUCTOBYIOTHCS PI3HI KOMIT IOTEPHI MPOTPAMHU, aJTOPUTMHU.
[TpoTe BaxknMBe 3HAYCHHSI Ma€ HE JIUIIE caM aHalli3 CHJIM KOPESIil Mik MOKa3HUKaMH,
saKa Moxe OyTH mayske crnadkoro — Bix 0 no 0,3, cimadkoro — Big 0,3 1o 0,5, cepeaHporo —
Bix 0,5 1o 0,7, cunbHoM (BHCcOKOI0) — Bix 0,7 1o 0,9, mye cUIbHOO (Iy’Ke BUCOKOIO)
—811 0,9 1o 1,0, a i mpaBuIbHUN BUOIp cCaMUX MOKA3HUKIB I aHAJI3Y.

Bueni 3 Kwutaro BuKOpHCTanum KOpeNSAIidHUI aHami3 JA7Is BCTAHOBIIECHHS
CIIBBIJHOIICHHS] MK TIOJIIOTAaHTAaMU (BOXKUMH METallaMH) Y MOPCHKHUX Ocajax
lonkonry (1991-2011 pp.). Crnodatky HayKOBIII 3aCTOCYBAaJld PAHTOBY KOPEISIIiO
Cnipmena, a notiM Ilipcona. 3aroka 1 raBanp (Victoria) Oynu 3a0pyAHEHI TaKUMHU
BaXKMMHU METalaMU SK CBUHEIb 1 Mifb, 110 KOPETIOBAIO 3 3a0pyIHEHHSM XPOMOM,
HikeneM 1 muHKoM [11]. Ha ix qymKy, came BOHM BIepIiie 3aCTOCYBaJIM MOAIOHMN aHAaITi3
JUTSL TOCTT1KEHHS 320y THEHHSI IOBKLUISL.

Kopensiiianii anami3 MoKHA 3aCTOCOBYBATH HE TUTHKH JIJI MOPCHKHX BiJIKJIaIEHb
BOJHHUX €KOCHCTEM, a M B IHIIIKMX €KOJIOTIYHUX, O10JIOTIYHUX Ta MEAMYHUX TOCITIIKEHHIX.
Buennmu 3 [Tonwmi [12] anamizyBanacst KopensiiiiiHa 3aJIeKHICTh MK 010aKyMYJISII€I0
BaXKHUX METATIB y pI3HUX TKAaHWHAX Ta OpraHax OBellb Ta BIKOM TBapuH. Bu3HadeHo, 1o
CBHHEIIb 1 KaJMii BUSBIISIIOTHCS B yCIX TKAHWHAX, a X KOHIIEHTpAIliS Y M C1 ¥ MeUiHII
OBElLlb 3AJIXKHUTD BiJl BIKy TBapHUH. 3a piBHEM 3a0pyIHEHHS JAOCHIPKYBAaHUMU BaKKUMHU
MeTaJlaMd MK HalMOJIOAIIMMU Ta HAaUCTapiIIMMHU TBApUHAMH BCTAHOBJICHA PI3HULS Y
Kinbka pasiB [12]. Jlist cBUHIO, (aKTUYHO Tak caMo, SIK 1 KaaMito, 3aJIe)KUTh BiJl BUIY
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TBAapHUH, iX BIKY, MOPOAU Ta CHOCcO0y i GopMU B KOTpIH Il €IEMEHTH MOTPAIUISIIOTH B
opranizMm. JKyifHi € HaiOUIBII YYTIMBUMHU CBIMCBKMMH TBapHHAMH, SIKi YacTille
3a3HAIOTh BIUIMBY ITIBUIICHUX KOHIICHTpAIi CBHHIIO. M’s3M, TeYiHKA 1 HHUPKH
CUIBCHKOTOCTIONAPCHKUX MBAPUH, @ TAKOX MOJIOKO, SIS, ME JEMOHCTPYIOTh BEIHKY
Bapia0eNbHICTh 32 BMICTOM KajJMil0, PTYTi, CBUHIIO Ta IHIIMX BAXKKHUX METAJIB — BiJ
CIIIOBUX KITBKOCTEH 10 TaKUX, KOTPi B KUIbKAa pa3iB MEPEBUIIYIOTH (i3ionoriyne
3HAYEHHs, 3aJIeKHO BiJl BUIY TBapuH, (ha3u IXHbOrO JKMUTTS, CUCTEMHU DPO3BEICHHS Ta
JoKami3amii TBapuHHUAIBKUX (hepm [12].

VY pobGorti [1] OyB mpoBeaeHU aHali3 KOPEIALIHHOT 3aJI€KHOCTI BMICTY BaKKHX
METaJiB y IPYHTI Ta POCIMHAX, SIKI BUPOIIYIOTHCS JUIS OLIHKHA €KOJOTIYHOTO PU3HKY
3a0py/lHEHHs  arpoKyJbTyp, IpPOrHO3yBaHHSA HeOe3NeKW MIKIAJIMBOIO  BIUIMBY
TOKCHKAHTIB, OCOOJIMBO PTYTi Ta KaJIMit0, Ha OPraHi3M JIIOAUHH. JlOCIiTHUKY 3BEpTaIH
yBary nepeBa)KHO Ha 3a0pyJHEHHs IPYHTY ¥ POCIMH KCEHOOI0TUKAaMU I 3HAUHO MEHIIIe
Ha 3B 530K MK HUMH. [l0BeIeHO, 10 Ba)KKiI METAIN Y TPYHTI Maji HAMOUIBIIHIA BILTUB
Ha piBEHb IIMHKY B pociuHax. [ImomMOyMm 1 XpoM UMHWIM CHHEPriYHUH BIUIMB Ha
NOTJIMHAHHS UHKY POCIMHAMU. Pe3ynbTaT TOCIiKeHb BUCHUX JIOBOISITH BaXKIJIMBICTh
OLIIHKM KOPEJSLIHHOrO 3B’A3KY AJIi KOHTPOJIIO PU3UKY 3a0pyAHEHHs, 110 10 OO He
BPaxOBYBAJIOCS.

O1iHKa €KOJOTriYHOr0 PU3MKY € KJIIOUYOBUM IPOLECOM €(hEKTHBHOIO yHpPaBIiHHA
CTaHOM JIOBKULIS Ta MPOLIECOM BiAHOBJICHHS Oe3rneyHoro crany rpyHry [13]. bepuii,
KaJMii, HIKeJIb, KOOAIbT BBA)KAIOTHCS MOJIIOTAHTAMM, L0 aKyMYJIOIOThCS y IPYHTI Ta
00YMOBITIOIOTh CEPHO3HY E€KOJIOTIuHy MpoOJjieMy, IO Ma€ TOTCHI[IWHUN PHU3HK IS
3/10pOB’sl HE JIMILIE TBAPHH, a U JIIOIUHH.

[IpuknaniB 3acTocyBaHHS KOPEALIHOTO aHAII3y MOYKHA HaBECTH JIy>Ke 06araTo siK
y CUIbCBKOMY TOCHOJApCTBI, Tak 1 B IHIMX cdepax MOB’sI3aHUX 3 3a0pyJHEHHSIM
HABKOJIMIIIHBOTO CEPEIOBHUIIA B PI3HUX KpaiHaxX CBITY, ajie JOCHIIKEHHS KOPESAIIITHOTO
3B’A3KYy MK BMICTOM BaXXKKMX METalliB y KOpMax Juld JIHHHX KOpIB Ta iX OpraHiuHUX
BIJIX0J1aX 3p00JIeHO HaMU Bepie. ToMy AOCTIIKEHHS € aKTyalbHHUM.

CreriasiicTi CUIbCHKOTOCIIOIAPCHKUX MIANPUEMCTB PETYIISIPHO MPOBOJATH aHATI3
KOPMIB JIJIsl TBAPUH Ha BMICT BITaMiHiB, MaKpO- 1 MIKPOEJIEMEHTIB, B TOMY YHCII1 BaXKKUX
METaJIiB, OCKIJIbKH 1€ BIUIMBAE Ha SIKICTh 1 0e31eKy BUpOOIEHOT MPOAYKILii, CTaH 3/10pOB s
TBAapUH, IX MPOJYKTUBHICTh. XIMIYHMIA aHaji3 OpraHIYHMX BIJXOJIB TBAapUHHUIITBA
OPOBOJIUTHCA 3HA4YHO pinme. Yacto B3arajmi Takuid aHaii3 He poOuThes. Bigxonm
3HE3apPaXXYIOThCSl TIEBHUM Yac y THOECXOBHUINAX O10JOTIYHUM CIOCOOOM, IICHS IIHOTO
BHOCATBCS Ha TMOJSA SK OpraHiyHi JoOpuBa MiA arpokyiabTypu. BcTaHoBieHHs
KOPEJSLIHHOTO 3B 513Ky MIK BMICTOM €KOTOKCHMKAHTIB BaKKMX METANIB y KOpMax Ta
OpPraHiYHMX BIJXOJaX TBapUH € 3PYYHUM 1 JIOCUTh HAJIMHUM METOJIOM MPOTHO3Y
€KOJIOT14HO1 O0€3MeKH I'PYHTIB Ta OLIIHKU €KOJOTIYHOTO PU3UKY.

Mera pocaimkenb. OIlliHKa €KOJOTIYHOIO PHU3UKY 3a0pyJIHEHHS TIPYHTY
arpo010reoIieH031B BHACIIIOK 3aCTOCYBaHHS OpPraHIYHUX JOOPWUB HA OCHOBI aHAII3y
KOPEJSILIHHOTO B3a€MO3B’A3KY MK KOHLIEHTpAIlI€I0 KaJMil0 Ta IUIIOMOYMy B KOpMax
paIlioHy KOpiB 1 iX OpraHi4YHUX BIIXOZax.

Marepiann Ta MeroaM AocixKeHb. J[OCTiPKEHHS MpPOBEACHO Ha iHHHMX
KOpPOBax YOpPHO-psA00i Ta 4epBOHO-PsIOOT MOJOYHUX MOPiT YOTUPHOX TOCIOAAPCTB
JicocTenoBoi 30HM YKpaiHu. B HayKOBO-rocmomapcbKoMy AOCIHIII 3pOOJIEHO OIIHKY
€KOJIOTIYHUX PHU3UKIB IIKJIMBOTO BIUIMBY Ha arpo0ioreolneHo3n B  Ipoleci
BUPOOHHUIITBA €KOJIOTIYHO O€3MEeYHOro MOJIOKA. TBapuHAM 3roJOBYBaIM DPALIOHU 32
PI3HMX THUIIIB TOMIBII: CHJIOCHO-KOPEHEIUTITHOTO, CHJIOCHO-CIHQ)XHOTO, CHJIOCHO-
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CIHHOTO, CHJIOCHO-CIH&)KHO-KOHILIGHTpaTHOro. Jlo paiioHiB BXOAWIN KOPMH 3
HA/UTUIIKOBUM BMICTOM IUTIOMOYMY Ta KaJaMmilo. YTpUMaHHS TBapHH — IPHB’A3HE, 3
JOTHHSIM Y MOJIOKOIIPOBII.

B ycix 9oTHpBhOX rocmnosapcTBax BMICT BAKKUX METAJIIB y 3pa3kax POCIMHHOTO Ta
TBapUHHOTO MOXOJIKCHHS BHU3HAYAIH METOJIOM aTOMHO-a0copOIiHOT
cnekTpodoTomMeTpii 3a gonomororo npuiaxy AAS-30.

Jlns KOXKHOTO THITy TOJiBII Oyio BigiOpaHO 1 MpoaHalTi30BaHO MO 6 3pa3KiB
MiJCTHIIKOBOTO THOIO 3 TIEPIOAMYHICTIO pa3 y KBapTaji. BiniOpaHi 3 THOECXOBUIIL 3pa3Ku
BHUCYIIYBaJIM J0 aOCOIOTHO Ccyxoi pedoBuHH 3a Temmeparypu 105°C # cmamoBanu y
mydenbHii meui 3a temneparypu 450°C. 3omy pO3UMHSUIM MiAICPIBaHHSAM Yy PO3YMHI
COJISTHOT KMCTIOTH, PO30aBIsIN 0610 JUCTUIILOBAHOIO BOJIOKO i QinbTpyBanu. Y (impTparti
BHU3HAYAIHM BMICT KaJIMIIO Ta CBUHITIO.

MoHiTOpUHT arpo0ioreoIeH031B 31IMCHIOBABCS MOCTiHHO, mounHaroun 3 2000 p. i
10 CHOTOJTHI, 3TiaHO 3 etantamu BukoHanHs HJJIKP (nepxaBHUil peectpaniiHuii HOMep
01210113933 Bix 18.11.2021 poky).

Kopensuilinuii anaxi3z npoBOJMIN 32 HEMApaMEeTPUYHIM PAHTOBHM KOE(iIliEHTOM
kopensuii Crnipmena (Correlations Spearman) 3 ypaxysanusm Tecty Lllamipo — Vinka
(Shapiro-Wilk’s W test).

Henapamerpuunuii  koedimienT kopemsuii CripmMeHa 3aCTOCOBYEThCS 32
HACTYITHUX YMOB:

. HEe TOoTpedye MAOCHIKEHHS pPO3MOAUTY KIUIbKICHMX JaHUX Ha
HOpMaJbHICTb. MOKe 3acToCOByBaTuCs JUIsl BHOIPOK, JaHI KOTPUX 4YacTKOBO abo
MOBHICTIO HE MIAMOPSIKOBYIOTHCS 3aKOHY HOPMaJIbHOT'O PO3MOALTY;

. JlaH1 oiHI€T 3 BUOIPOK MOXKYTh OyTH MpEACTaBJICH] y MOPAIKOBIN IIKaJl,
aJie 1aHi Apyroi BUOIpKU MOBUHHI OyTH KiJIbKICHUMU;

* 00’eM BUOIpKH MOBUHEH MEPEBUIILYBATH 5 MOKA3HUKIB;

. SKIIO € BEJMKAa KUIbKICTh OJHAKOBUX pAaHTiB 3a OAHUM abo oOoma

MOPIBHIOBAaHUMH 3MIHHHUMH, TO KoedimieHT kopendauii CripMeHa ae rpy0e 3HauYeHHS.
Hyxe nobpe (i1eanbHO) KoM 00uaBa KOPEIALiiHI psAM CTAaHOBIATH AB1 MOCHIIJOBHOCTI
3HaYEeHb, [0 HE 301raroThHCS.

Kopensuiiina 3alexHICTh BBaXajacs CTaTUCTHYHO BiporigHoro 3a p<0.05.
O06pobky cratucTyHUX faHux nposoawin B nakeri nmporpaM STATISTICA sepcii 10.0.

PesyabTaTi AociigkeHHss Ta ix oO0roBopeHHsi. ParioHu miifHMX KOpiB, IIO
MICTATH Y CO01 KOPMH 3 BAXKUMH METaJIaMU, OCOOTMBO TAKUMHU SIK TTIOMOYM Ta KaaMii,
CIOPUYMHAIOTH 1X MIrpaIilo 3 TPaBHOTO TPAKTy HE JIMIIE B KPOB Ta MOJIOKO, ajie 1 B
OpraHiuHi BIAXO/U, KOTP1 3rOJJIOM SIK LIHHE OpraHi4He J00pUBO BHOCSTHCS Y IPYHT IIiJ{
CUIBCHKOTOCTIOAAPCHKI KYJIBTYPH.

3actocoBaHui y Hamux jpociixkeHHsx tect Ulanipo — Yinka, HallmoTyXHImui
1010 BCTAHOBJICHHS BIJIMOBIJHOCTI OTPUMAHUX JAaHUX HOPMAIBLHOMY PO3MOALTY,
MOKa3aB, L0 KOHLIEHTpalis IUIIOMOyMYy 1 KaJMil0 B KOpMax palioHy Ta OpraHIYHHX
BIZIX0/1aX HE MiMOPSAKOBYETHCS TAKOMY PO3MOALTY. TOMY BUKOPUCTAaHHS KoedillieHTa
[Tipcona B aHasi31 1aHUX MOK€E MMPU3BECTHU 10 XUOHUX BUCHOBKIB.

Koedimient xopemsauii Ilipcona € HaiOuIbIl BXXMBAaHUM NpU KOpeENsALiitHOMY
aHali31 1 4YacTO BHCBITIIOETHCS B HAYKOBHUX ITyOJIKAIlisiX, OJHAK BIH Ma€ HH3KY
oOMexeHb. YMOBH 3aCTOCYBaHHS MapaMeTpuyHoro koedimienta kopemsmii Ilipcona e
HACTyTHUMU:

1. 3minHi X Ta Y € HenepepBHUMH KUTbKICHUMH JJAaHUMHU.
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2. 3mi"Hi X Ta Y MarOTh HOPMAJIbHUHN po3moaiia. ToMy JOCHiIKEHHS PO3MOALTY
KUTbKICHHX JIAaHUX Ha BIJMOBIIHICTh 3aKOHY «HOPMAJILHOTO0» PO3IOALTY € 000B’I3KOBUM
nepea MPOBEICHHIM KOPEISIIHHOro aHamizy. SIKIo po3noain xoda O oaHiel BHOIpKH
BIJIPI3HSETHCS BiJl HOPMAJIBHOTO, TO 3aCTOCOBYBAaTH MapaMETPUYHUN KOEQIIiEHT
kopesnii [Tipcona He MOXHa.

3. Xapaxkrep 3B 3Ky MK 3MiHHUMH X Ta Y TIOBUHEH OYTH JIIHIHHUM.

4. IloBUHHAa BHKOHYBAaTHCS yMOBa, IO TMOJSrae B MOCTIHHOCTI Jaucnepcii
BUIIA/IKOBUX BEJIMYUH B3J0BXK MpsMOi perpecii. B iHmomy Bumanky iHteprperaris
JTAaHUX MOKe OYTH YCKIIaJHEHOIO.

5. CroctepekeHHs TOBHHHI OyTH MapHUMHU.

6. O6’eM BUOIpKM TOBUHEH MEPEBUILYBATH 25.

Tox mpuiimaroun pileHHs I10JJ0 BUKOPUCTaHHA Koediienta kopemsimii [Tlipcona,
HEOOXIIHO TEPEeKOHATHUCs, MI0 KIIbKICHI JaHl BCIX JOCHIIKYBaHUX BHUOIPOK
HiAMOPAIKOBYIOTECS HOPMAJIBHOMY PO3MOJIUTY, MOOyIyBaTH AiarpaMu pO3CIFOBaHHS,
o0 OBECTH JIHIMHICTH 3B’SI3Ky MIDK TNOKazHUKaMmu. HemomikoMm 3acTocyBaHHs
koedimienta kopemnsii [lipcoHa € #oro cuibHa YyTIMBICTD A0 PO3KUAIB AMcIiepcii. 3a
HASIBHOCTI1 y BUOIpIIi JIMIIE OJHOTO PO3KUAY BenuunHa Koedirienta kopesmii [lipcona
MOYKE 3HaYHO 3HIDKYBATUCS. SIKIIO BCl MPOaHAIi30BaHi BHUIE YMOBU HE BHKOHYIOTHCS,
TO Kpalle Ui aHalli3y BHKOpUCTaTH KoedimieHT kopemsmii ChipmeHa, mo i Oyio
3pO0JICHO HaMH.

3a3HauuMo, 10 0 CKJIAQy PAIliOHIB JIIWHUX KOpPIiB 13 PI3HMMU TUIAMH TOJIBII
BXOJAWJIM KOPMH 3 TIJABUIIEHUM BMICTOM BaXKuX MeTaniB. [lpu cuiaocHo-
KOpPEHEITTHOMY THUIIl TOJIiBIII IEPEBUILEHHS T'paHUYHO JlonmycTuMoi koHueHTpauii (I'1K)
Mo KaJaMIiI0 CTAaHOBWJIO: y CiHI 3J1aKOBO-0000BOMYy — y 5,7 pa3za, coJIOMI MIEHUYHIH,
CHJIOCT KyKypyJI3sHOMY — Yy 2,7 pasa, ciHaxi jronepHoBomy — y 3,4 pasa, Oypsky
KOpMOBOMY — Yy 2,4 pa3a, 1epTi KyKypya3saHiii —y 4,1 pa3a, o CBUHIIIO BIIOBIAHO Y 3,2;
2,4;2,3;2,5;2,1 ta 3,2 pa3za. 3a CHIIOCHO-CIHHOTO THITY TOAIBIIi IEPEBUILIEHHS HOPMH TIO
KaJIMII0 B COJIOMI MIIIEHUYHIN CTaHOBWIO 2,5 pasza, CHIIOCI KyKypy3siHomy — 1,8 pasa,
ciHaxl1 JorepHoBoMy — 1,9 pasa, Oypsiky kopMoBoMy — 3,4 pasa, CiHi JIOLEPHOBOMY —
2,2 pa3a, AepTi suMiHHINA — 2,3 pa3a; mo cBUHINO BianosiaHo y 1,7; 1,3; 1,5; 2,5; 1,9 Ta
1,8 paza. 3a cuiocHO-CiHa)KHOTO TUITY roiBil nepeBuineHHs I'JIK mo kaaMito cTaHOBUIIO
y CiHi 371aKkoBO-0000BoMy — y 3,7 pasa, cWIOCI KyKypyI3ssHOMy — 2,5 pasa, CiHaxi
mroriepHoBOMY — 3,1 pasa, ciHi JrouepHoBoMy — 3,3 pasa, aAepTi ropoxosiit — 4,7 pasa,
JepTi BiBCsHIN — y 4,6 pa3a; 1o CBUHIIIO BiAMOBiaHO ¥y 2,2; 1,6; 1,8; 2,1; 2,6 Ta 2,5 pa3sa.
3a CHUIIOCHO-CIHAKHO-KOHIIEHTPATHOTO THUITY T'OJIBJII MEPEBUIEHHS HOPMHU IO KaJMIIO
CTAaHOBUJIO: Y CiHI 371aKOBO-0000BOMY — y 7,3 pasa, cliioci KyKypya3siHomy —y 2,1 pasa,
CiHaXl1 JIIOLEepHOBOMY — Yy 2,8 pasa, AepTi KyKypyA3sHiid —y 3,7 pa3a, CiHi JI0IlepHOBOMY
—y 3,3 paza, aepti TopoxoBiii — y 4,1 pa3a; mo cBUHIIIO BianoBiaHO y 2,5; 1,4; 1,6; 1,8;
2,3 ta 2,1 paza.

BuxopuctoByroun mnaker mnporpam STATISTICA namu Oynu po3paxoBaHi
KoedimienT kopessaii CripMeHa Mi>k BMICTOM KaJIMiO Ta CBUHITIO B KOPMaXx palioHy i
OpraHiuHUX BIAX0/1aX 3a YOTHMPHOX PI3HUX THUIIIB rofiBii (Tadu. 1, 2).
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Taoauus 1. Illoka3HUKM KOHUEHTPAaNil KaaAMil0 y KOpMax pamiony i
opraHiyHMX Bigxoaax ta koediunieHT kopensinii CnipMeHa Mi’k BMICTOM eJieMeHTa
B KOpMax paiioHy il opraHivHUX BiIX0JaxX 32 Pi3HUX THIIIB roAiBJIi

. . Konuenrpauis Paurosuii
HocaipxyBaHi ..
3pa3kH, Tun roxisui SLLLLLS Mr/l.(r . Roe(!?.l tpenT
n KopMH oprauiuHi | Kopessiii Cnipmena
BIIXOJIH (p<0,05)

1 28,59 0,12

2 13,62 0,02

3 CHJIOCHO- 13,51 0,01

4 KOPEHEeTLT1 THHHA 16,78 0,05 0,657143

5 12,22 0,07

6 20,51 0,08

1 12,5 0,19

2 9,13 0,06

i CUJIOCHO-CIHHHM 197”5241 8: ;2 0,828571

5 11,22 0,08

6 11,6 0,09

1 18,5 0,14

2 12,5 0,07

3 CHUJIOCHO- 15,5 0,03

4 cimaKHmii 1651 | 0,06 0,657143

5 23,51 0,11

6 23,12 0,09

1 36,51 0,17

2 CHJIOCHO- 10,54 0,05

3 CIHAXKHO- 14,23 0,04

4 KOHLEHTPAaTHUI 18,51 0,09 0,753702

5 16,52 0,16

6 20,53 0,09

Buznaueno, mo KopensiiiiHa 3ajieHICTh MK BMICTOM TUIFOMOYMY Ta KaJMIii0 B
KOpMax 1 OpraHiyHUX BiIX0Jjax KOpiB B yCIX NMPpOaHai30BaHUX BUIAKaX Oyia BUCOKOIO
Ta MIO3UTHBHOIO.

B okpemux Bumnajakax KopensuiiHuil 38’5130k OyB qyxe BUCOKMM. HalimeHmmM i3
BHU3HAUEHUX OYB KOPEISALINHUMN 3B’ 130K MIXK JIOCIII)KYBAaHUMHU TIOKa3HUKaMHU Yy KOpIB 3
palioHaMH CHJIOCHO-CIHaXXHOT'O THITY TOJIBII 32 BMICTOM 000X MOJIIOTAHTIB, a Y KOpPIB 3
CHUJIOCHO-KOPEHEIUIOHUM THUIIOM TOJIBIl — TUIBKH 3a BMICTOM KaaMiro. HaiBumumit
KOe(]IIiEHT KOPEJALii 32 BMICTOM SIK ITIOMOYMY, Tak 1 KaJMii0 OyJI0 BCTAaHOBJIEHO IS
KOPIB 3 CHJIOCHO-CIHHUM THIIOM TOIBIII.

3a BMICTOM KaJMil0 Haicnabmui kopensuidHuii 3B’s30k (r=0,66; p<0,05) OyB
BCTAHOBJICHUW TPU 3aCTOCYBaHHI CHJIOCHO-KOPEHEIUIITHOTO Ta CHJIOCHO-CIHAKHOTO
TUNIB rofiBai. CHIBHINIO KOpersiuiiHa 3aJeXHICTh Oylla NMpH CHIOCHO-CIHAXKHO-
KOHIIeHTpaTHOMY THMI TomiBii (r=0,75; p<0,05). Jly>ke BHCOKOIO Kopesiis Oyia 3a
CHJIOCHO-CIHHOTO THITY ToaiBii kKopiB (r=0,83; p<0,05).
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Taoauus 2. Illoka3HUKN KOHIEHTpalii IJIIOMOyMy y KOpMax pamiony i
opraHiyHMX Bigxoaax Ta koediunieHT kopensinii CnipMeHa Mixk BMiCTOM eJieMeHTa
B KOpMax paiioHy il opraHivHUX BiIX0JaxX 32 Pi3HUX THIIIB roAiBJIi

Tocnimkysani Konuenrpanist PanroBuii
3 :31(}1; Tun roxisi CBHHIII0, MI/KT KkoedimieHT

P n ’ . KODMH opramniuni | xopeasiuii Cmipmena
P Bigxoan (p<0,05)

1 0,96 9,91

2 0,71 4,39

3 CHJIOCHO- 0,69 6,52 0,705882

4 KOPEHETUTi THUH 0,75 8,24

5 0,064 6,52

6 0,96 7,71

1 0,51 7,32

2 0,39 7,86

3 CHJIOCHO- 0,45 4,01 0,828571

4 CIHHHUH 0,75 9,16

5 0,57 8,09

6 0,54 7,92

1 0,66 5,85

2 0,48 6,78

3 CHUJIOCHO- 0,54 7,97

4 ClHAXHUHI 0,63 8,76 0,657143

5 0,78 9,91

6 0,75 8,94

1 0,75 7,32

2 CHJIOCHO- 0,42 5,27

3 CIHA>KHO- 0,48 5,64 0,771429

4 KOHIIEHTPaTHUI 0,54 4,69

5 0,69 6,61

6 0,63 7,11

Haiicnabmmii KopensmiiiHui 3B’S130K 3a CBHHIIEM BCTAHOBIICHUM MPU CHUIIOCHO-
ciHaXXHOMY T TofiBmi KopiB (1=0,66; p<0,05). CunpHiIIO0 KOpemsIiiiHa 3aIeKHICTh
Oyma mipu cuiocHo-kopeHermiaaomy (r=0,71; p<0.05) Ta CHIOCHO-CIHAKHO-
KoHIeHTpaTHOMY (1=0,77; p<0,05) Tumax roxisnai TBapuH. /[y’ke BHCOKOIO KOpEJLis
Oyna MK BHOIpKaMM MOKa3HUKIB y KOPIB 3 CHJIOCHO-CIHHUM Turnom rofisii (r=0,83;
p<0,05).

TakuMm yMHOM, BUKOPHCTAaHHS paHroBoro koedimieHTa kopensauii CrnipMeHa najio
3MOT'y pO3paxyBaTd Ta JIOCTOBIPHO BCTAHOBUTH BUCOKY CHIIy KOPEJSLIHHOTO 3B’S3KY
MDK BKJIUBUMH IS TPOBEIACHOTO JOCTIHKEHHS W OIIIHKH EKOJIOTIYHUX PH3HKIB
MOKa3HUKaMM KOHIEHTpallii IIIoMOyMy Ta KaJMil0 y KOpMax palioHy AIHHUX KOpiB Ta
iX opraHiYHUX BIAXOaX 3a PI3HUX TUITIB TOIBIIL.

BiTum3HsAHI Ta 3aKOpJOHHI BYEHI MpPALIOIOTh HAJ PO3B'SI3aHHIM MPOOIEMH
3a0py/IHEHHs] HAaBKOJIMIIHBOTO CEPENOBMINA BAKKMMHU METalaMH, OCOOJIIMBO TaKUMHU
€KOTOKCUKAHTAMU SK IUTIOMOYM Ta KaaMii. JlaHi MOIIOTaHTH MIBUAKO MITPYIOTh 3 IPYHTY
B POCJIMHH, a TIOTIM 3 KOPMOM TIEPEXOAATH B OPraHi3M CLIbCHKOTOCIIOAAPChKUX TBAPHH,
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HPOAYKLII0 TBAPUHHULTBA — MOJIOKO, M’SICO TOIIO. 3 MPOAYKTAaMH XapuyBaHHsS BOHHU
NOTPAIISIOTH B OPTaHi3M JIOAWHY, MOTIPIIYIOYN CTaH 370POB .

HanMipHe TeXHOreHHE HAaBAaHTA)XKEHHS, 3aCTOCYBaHHA BEJIMKOI  KUIBKOCTI
arpoximikaTiB, HacIiAKu O0HOBUX Aii poOIsATH 3a0pYTHEHHS arpoOeKOCUCTEM BaKKHMHU
MeTajJjaMH{ HENpPOrHO30BaHMM. Baxki MeTanmu B mpoueci eKckpeuii BUBOIATBHCS 3
OpraHi3My CLIbCBKOTOCHOAAPCHKUX TBApUH 3 KajoM i ceuero. ExckpemenTu (opraniusi
BIJIXO/IM) 3HE3apaXKyIOThCSl B THOECXOBHILAX IIEBHUH Yac 1 BHOCATHCA B IPYHT Ha MOJISIX
SK Opra”iuHi JO0OpWBa Mija CIILCHKOTOCHOAAPCHKI KyJIbTYpH, HiIBULIYIOUYH SIK BAJIOBY,
TaK 1 JOHOBY KOHIICHTPAIIIIO TOJIOTAHTIB.

OnHUM 3 HAWMOIIMPEHINMX BHUJAIB OPraHiYHUX JOOPHB € MiJCTUIKOBUUA THIN
BEJIMKOI poratroi XymoOu, KOTPUH MICTUTh Majo BOJOTU. Takuil BHJ OpraHi4HOIO
noOpurBa Bifirpae 3HauHy poJib B YTBOPEHHI T'yMycy, piB€Hb KOTPOTO, Ha JKaJlb, Mae
TEHJICHIIIIO JI0 TOCTIMHOTO 3HWKEHHS. BiH € eHEpreTHYHOK OCHOBOKO ISl O10TPOIIECiB,
0 BiIOYBAIOTHCS Yy TIPYHTI, JDKEPEIOM MIKpO- 1 MAaKpOCJIEMEHTIB JUIsi POCIUH,
¢b1310J0T1YHO aKTUBHUX PEYOBUH, COPOCHTOM 3a0pyAHIOBAIBHUX PEUOBUH TOKCUUHHX
BaXKUX METAJIIB, IECTHIHIIB TOmo. Bueni [14] 3a3Ha4ar0Th, M0 TaKi BaXKKI METAH K
Cd, Pb, Hg MoXyTh Hakomu4yyBaTHCs Yy IPYHTI BHACHIJOK IMPOMHUCIOBOI IisIIBHOCTI,
BUKOPUCTAHHS 3a0pyIHEHOT BOJM Ui 3pOLICHHS, NESKUX A00puB. BOHUM 3aBnaroTh
HIKOJIM POCTY 1 BpO>KaHOCT1 POCIIMH Yepe3 Pi3HI MeXaH13MH, a TAKOXK CTAHOBIISITh PU3UK
JUTSL 3I0POB’ S )KUBUX OPTaHI3MIB ITiCIIS MOTPATUISIHHS B XapYOBUH JIAHITIOT.

[TopyieHHs €KOJOriuHO Oe3NeYHHX HOPM 3aCTOCYBAaHHS OpPraHiuHUX J00pHB
MO’K€ CTaTH MPUYMHOIO HETaTHBHUX 3MiH B arpo010reoeHo3ax CilbCbKOroCoAapChKUX
HiANPHEMCTB PO3TAILIOBAHUX HABKOJIO PO3BUHEHUX MPOMHUCIOBHX IEHTpiB. OOCTpiin
pociiicbkuM  arpecopoM  1H(QpPacTpyKTypHUX OO ’€KTIB, MIHYBaHHSI TEpPUTOPIil
HiABUILYIOTH €KOJIOTIYHY HeOe3neKy arpo0ioreoleHo3iB 3a0pyJHEHHSAM XIMIYHUMU
PEYOBHHAMH, B TOMY YUCIII BaKKUMH METaJIaMH.

Jocnipkyoun 3a0pyJHEHHS IPYHTY, 3aKOPJOHHI BUEHI BUSBHIM 54 HeOe3mneuHi
ekoTokcukanTu [15]. HaykoBii BigiOpamu cOpok 3pa3kiB IPYHTY MOOJIU3Y 11’ SITH TIEUEH 3
BUPOOHHUIITBA Leru. [ aHami3y JaHUX 3aCTOCOBYBAIM 0araro(akToOpHy CTaTHUCTHKY.
PesynbpraT mokasanu, 1o 3a0pyIHEHHS IPYHTY CIPUYMHSIE K CIIAIIOBAaHHS BYTUUIS B
neyax, Tak 1 BeIeHHs arpapHoro BUpoOHMITBA [15]. YKpaiHChKI BUEHI TaKOK BKa3yIOTh
Ha BKJIMBICTH JOCIIKEHHS 3a0pyAHEHHS HABKOJHUITHBOTO MPUPOTHOTO CEPEAOBHINA
BaXKUMHU MeTanaMu. TOKCHYHI BaXKKi METallu CIPUYUHSIOTH MIKiAIMBUN BIUIMB Ha Pi3HI
BUIU TBapuH [4]. HaykoBli HaroiomryroTh, 110 KOHLEHTpAlis BaXXKUX METalIB €
KJIIOYOBUM (DAKTOPOM HEraTUBHOTO TOKCHMYHOT'O BIUIMBY IMOJIIOTAHTIB. [IpiopureTHUMHU
I0JI0  XIMIKO-TOKCHUKOJIOTIYHOTO aHalli3y 3a0pyAHEHHSM €KOCHUCTEeM JOCIITHUKH
3aznavaoth Pb, Cd, Hg, Cu, Ni, Co, Zn, KOTpi BOJIOAIIOTh BHCOKOI TOKCUYHICTIO U
MirpaniiHoro 31aTHicTio [4, 5]. Lle y3romxyerbes i 3 pe3ysibTaTaMH HAIIUX MOTepeaHIX
JIOCITIJIDKEHB [6].

BracTuBOCTI THX 4YM 1HIIMX €KOTOKCHKAHTIB 3HAYHOI MIpOK OOYMOBIIOIOTH X
IIKiJUTUBICTh Ta MOBEAIHKY B KOMIOHEHTax Oiocdepu. OCHOBHI 3 HUX 116 TOKCUYHICTb,
MirpaniiiHa 3JaTHICTb, aKyMYyJIsiLisl Ta KOMILJIEKCOyTBOpeHHs. HaykoBui, gociiauBmu
KOPEJISLII0 MK KOHIIGHTPAIIIEI0 BAKKUX METAJIB y IPYHTaX JOBKULISA NMPH PO3B'A3aHHI
3aJ]a4 MaTEMaTUYHOTO MOJIEJIFOBaHHS B €KOJIOTTYHOMY MOHITOPUHTY, NN BUCHOBKY,
IO ICHY€ TICHMH 3B’SI30K MDK aKyMYJIAII€I0 TOKCHMKAHTIB y IPYHTax 3a iX Maioi
MIrpariifHol 31aTHOCTI Yepe3 HasBHICTh HEPOZUYMHHUX CITOJIYK, IO CKIIAQTy SKHMX BOHH
BXOMATh [5]. OOyMOBIIOETbCS 1€ KOMIUIGKCHUMH 3a0pyaHeHHSMH — Oiocdepu
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TE€XHOT€HHUMHU PEYOBHMHAMU XIMIYHOI MpUpoau. Yepe3 BCTAHOBIEHHS KOPEJALIHHOTO
3B’A3KY Ta MOOYI0BH PiBHSHHS perpecii 3a J0MOMOror0 MaTeMaTHYHOT MO/IEN] HayKOBII
MOXXYTb 3JIMCHIOBATH IPOTHO3 EKOJIOTIYHUX 3MiH, OI[IHIOBATH CKOJIOTIYHI PHU3HKH.
JlocmiKeHHsT BYSHUX 3 IUX MUTaHb MAIOTh CX0XKY METO/I0JIOTIIO.

[IpoBeneHuit HamMu aHai3 OPraHIYHMX BIOXOJIB KOPIB BHSIBUB II€BHY
KOHIICHTPALII0 y HUX IUTIOMOyMY Ta Kajamito. OTpuMaHi 3 HUX OpraHiyHi J00puBa, KOTpi
BHOCSATBCS Y TPYHT, IIJBUIIYIOTh HOTO POJIIOYICTD, € TAKOXK 30UIBIIYIOTh aKyMYJISIIIO
BO)XKMX METANIB y BUTJISAI BAIOBUX 1 pyxoMux ¢Gopm. 3a kucioro pH rpyHTy i HU3KH
IHIUX (PakTOpiB, BaKKI METAIM MOXYTh IEPEXOJUTH B POCIHHH, SKI SIK KOPM
BXOAUTUMYTh [0 paliOHIB CUIbCBKOTOCIIOAAPCHKUX TBapuH. llpm 1poMy THI
3emiIepoOCTBa — TPAIULIMHUA YM OPraHiYHO-O010JIOTIYHHMM, HE BIUIMBAE HA TEPEXif
BAXKMX METaNiB y NPOAYKTH XapuyyBaHHS SK POCIMHHOTO, TaK 1 TBapUHHOTO
noxo/pkeHHs. [loTpanuBiIM B OpraHi3M JIIOJUHHM BaXKKi METaJld MOXYTb CHPUYHHSITH
NOpYUICHHSI 0OMiHY PEYOBHH, PO3BUTOK OHKO3aXBOPIOBAHb TOMIO [4].

CxiagHicTh TpoleciB, 10 BigOyBaloTbcs B OioreoneHo3ax, eheKTUBHUN
€KOMOHITOPHHT TOTPEOYIOTh 3aCTOCYBaHHS TEPEBIPEHUX B HAYKOBUX JIOCIIIKEHHSIX
CydyaCHHMX METO/IB MOJIETIOBaHHSA €KOCUTyallil 13 3acTOCyBaHHSM BiJMOBIIHHX
KOMIT'IOTepHUX Tporpam. llepeBara MonemtoBaHHA B TOMY, IO BOHO JIa€ 3MOTY
MPOCTUMH, HEIOPOTMMH croco0aMu aHami3yBaTH CTaH O10reOleHO03iB, E€KOCUCTEM,
nepea0aunuTH XapaKkTep eKOJOTIYHUX 3MiH B Pe3yibTarTi Jil BIAMOBITHUX YHHHUKIB. Sk
HPUKJIaJ, TPOTHO3YBAaTH CTYMiHb 3a0pyAHEHHS Ba)XKMMU METaJaMHM IICJIsl BHECEHHS Y
IPYHT OpraHiyHUX JA0OpUB, OTPUMAaHMX 3 BIAXOJIB TBAPUHHUIITBA. ['0JI0OBHA BUMOTra 10
TaKUX €KOMOJieNiell — TOUHICTh 1 JOCTaTHs y3arajibHEHICTh. Bucoka TOUHICTh Monenen
3aJIeKUTh B1Jl KIJIBKOCTI €JIE€MEHTIB, 1110 BHOpaHi i ii moOynoBH, mapaMeTpiB camoi
cucTeMu. BKITIOUeHHs 10 MOJieli BETMKOT KITbKOCTI KOMITOHEHTIB YCKJIaHIOE aHami3. Te
caMe BiIOyBaeTbCs 1 SKIIO KUTHKICTh €JIEMEHTIB 3BECTH 10 MIHIMyMY: MOJENb Oyje
JIAJIEKOI0 BiJ peajbHOCTI. ICHYIOTh MaTeMaTH4Hi, BepOaibHi Ta rpadiuni Moaeni. Mu
o0y IyBall MATEMAaTUYHY MOJIENb, SIK 11€ 3p00JIEHO i B HU3III IHIIUX JTOCHTIKEHb [1, 16,
17]. B ocHOB1 MOJIei J€KUTh PO3PAXYHOK KOPESLii Mi>K MOKa3HUKaMH, KOTP1 OTpUMANN
B X011 IOCJII]TY.

YacTo B X071 AOCHIKEHb BUHMKA€E NOTpebda y BCTAHOBICHHI B3a€MO3B’SI3KY MIXK
pPI3HMMM TpyNaMy TIOKa3HHUKIB. Mu 3poOWIM aHaii3 B3a€MO3B’SI3KY KOHIIEHTpalii
BOXKHX METAJIIB KaJMil0 1 IUIFOMOYMy Y KOpMax JiHHUX KOPIB 3 PI3HUMHU pallioHaMHU Ta
iX opraHiuHMMU BinxoJamu. J{is BUpIIIeHHS MOJIOHUX 3aB/laHb BUKOPUCTOBYIOThH Pi3HI
BUAM KOpEJLidHOrO aHamizy. TakuMm MeTolOM MOXHA OIHUTH HaIpsIMOK
B3a€MO3B’A3KYy MDK JBOMa IMOKa3HMKaMH — MpsAMUN abo 3BOPOTHIN, BHpPA3UTHU HOro
KUJIBKICHO 3a JOHNOMOTrOr0 Koe]illieHTa KOpelslii, BCTAaHOBUTH CHIIy 3B ’s3Ky. Uum
Ommkue KoeImieHT KOpemsIii 3a MOIyJIeM 0 OJWHUIl, TUM CHJIBHIIIE 3B 30K MK
JOCIIJKYBaHUMH TOKa3HUKaMH. BCTaHOBIeHa HaMU B XOJi JOCHTIAY KOpeJsliiiHa
3aJIeKHICTh MK KaJMI€EM 1 CBUHIIEM Yy KOPMax Ta OpraHIYHMUX BiJIX0JaX KOpIB BaKJIMBa
B Ilepury 4Yepry JUis OIIHKM €KOJIOTIYHUX PpHU3UKIB 3a0pyJHEHHS TIPYHTY
arpo010reoIeHo31B, a TAKOXK MPOBEIEHHS SIKICHOTO €KOMOHITOPUHTY CTaHy €KOJIOT1YHOI
0e3MeKH CIIIbCHbKOIOCHOAapChKUX YTifb. LlUM MM TOTOBHHIM YMHHHUNA IHCTpyMEHTapii
(baxiBI[IB-€KOJIOTIB, TEXHOJIOTIB arpapHOro BUPOOHMIITBA, TEXHOJIOTIB 13 3aXHUCTY
JOBKULIS 1HIIMX CHELIaNICTIB Juid 30epekKeHHs KOMIIOHEHTIB Oiochepu, mo3ask
MOHITOPMHTOBUN BifOIp MpoO TIpyHTy, iX JIAOOpAaTOpPHHUI aHATI3 € MPALEeMICTKAM 1
CKJIaTHUM IIPOLIECOM.
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[Ipu poBeIeHHI €KOJIOTIYHOTO MOHITOPUHTY 3a0pyAHEHHS IPYHTIB MOJFOTAHTAMHU
JOLIBHO 3aCTOCOBYBATH KOMITJICKCHHMH MiaXif. BinOip 3pa3kiB rpyHTy, iX 1abopaTopHHid
aHaJIi3 Ja€ 3MOTy 3 BUCOKOIO TOYHICTIO BCTAHOBUTH BMICT BAJIOBUX Ta pyXoMHuX (opm
BaXKUX MeTaniB. Kopensmiiiauii aHami3 3a OTpUMaHUMH Pe3yJIbTaTaMu JIJAOOPATOPHOTO
XIMIYHOTO  aHaJli3y KOPMIB, IO  PETyJSApHO  3IIHCHIOETbCS B 0ararbox
CUIbCHKOTOCTIOAAPCHKUX MMiIMIPUEMCTBAX Yepe3 3HAYHHUM BIUIMB MIHEPAIBLHOTO CKIIAIY
KOpMiB Ha (i310JIOTIYHUI CTaH, 37A0pPOB’S, MOJIOYHY HPOIYKTHBHICTH KOpiB, TOOTO
arpapii B IIbOMYy OiJIbIlIe 3alliKaBJI€Hi, JaCTh 3MOTY 3 BHCOKOIO TOYHICTIO POTHO3YBAaTH
KOHIICHTpAIlIl0 HAMOUIBIII TOKCHYHUX BAXKKHUX METANTIB KaaMil0 Ta IUTIOMOyMy B
OpraHiYHMX BiIX0JaX, KOTPi B pe3yJIbTaTi MOTPAIUISIOThH Y IPYHT SIK OpraHiuyHe JoOpHUBO
HiJl CUIBCHKOTOCMONAPChKI KYyJIbTYpU. MoOXHa NPOTHO3YBaTH HAKOIMUYEHHS BaXKUX
METaJiB y IPYyHTi, OIIHIOIOYM EKOJIOTiYHI PU3UKHM 3a0pyIHEHHS arpo0ioreolneHo3iB 3
ypaxyBaHHSIM BIAMOBITHOT HOPMH BHECEHHSI OPTaHIYHOIO JOOPHBA, a TAKOXK OLIIHIOBATH
PU3UKM TIPH BUPOIIYBaHHI E€KOJIOTIYHO O€3MeYHMX KOPMIB JUIs TOMIBII TBapwH, a
MO>KJIBO 1 TPU BUPOOHMIITBI O€3MEYHUX XaPUOBUX MPOAYKTIB.

Jnst paxiBiiB arpapHOro BUPOOHHITBA, (DaxiBI[iB-€KOJIOTiB TOJIOBHUM B pOOOTi €
MIPOTHO3 PO3BUTKY OyAb-IKOi CUTYyaIlli, a 0COOJIMBO €KOJIOT1YHOI, OCKUIBKH MOPYIIEHHS
€KOJIOTIYHOT pIBHOBarm B arpo0ioreoneHo3ax MOKe MNPHU3BECTH J0 HE3BOPOTHHUX
HACJIJIKIB, €KOHOMIYHUX 30UTKIB. B mpoBeneHOMY HaMU JOCIHIIKEHHI BCTAHOBJICHA
BHCOKA Ta JIy’)K€ BUCOKA KOPEJAIisS MK KOHIICHTPAIIE€I0 TAKUX BAKKUX METAIIB SIK
KaaMiil Ta CBHHEIb y KOpPMax palioHy KOpIiB 1 OpraHiYHHUX BiAXO0Jax, IO JAa€ 3MOTY
¢axiBIsM e(EeKTUBHO JiSTH B yMOBaX arpapHOro BUPOOHUIITBA, OI[IHIOBATH €KOJIOTTYHUN
PU3UK 3a0py/IHEHHS B €KOCUCTEMI, BIIEBHEHO 3aCTOCOBYBATH 1HCTPYMEHT €KOJIOTTYHOTO
MOHITOPUHTY JUIS TPOTHO3YBAaHHS PO3BUTKY €KOCHTYAIIi.

MeToarKa OLIHKY €KOJIOTTYHOTO PU3HUKY, BUOIp ONTUMAIBHUX CIOCOOIB 3HHKEHHS
PU3HUKY y KOHKPETHIM BHUPOOHUYIN CHUTyaIlll CKIAJAEThCSA 3 TPHOX B3AEMOIIOB'SI3aHUX
€JIEMEHTIB: OLIHKA PHU3UKY, YIPABIIHHSA PU3UKOM,  I1H(QOPMYBaHHSI NP0 PUBHK.
CyKkynHICTh BKa3aHHMX €JIEMEHTIB JIa€ 3MOTY HE JIMILE BUSBHUTU MPOOIEMH, PO3POOUTH
CcrocoOu BHpIlIEHHS, aje ¥ CTBOPUTUM YMOBM NPAKTUYHOI peaiizallii BiJMOBIIHUX
pimeHb. Bucoka 1 ayke BHCOKa KOpeNsLidHA 3alekKHICTh MIXK JOCTIKYBaHUMH
NOKa3HMKaMM BKa3ye Ha Te, 110 €KOJOTIYHHUI pU3UK 3a0pyJHEHHs I'PYHTY KaaMieM Ta
IUTIOMOYMOM € TaK caMO BUCOKHUM IpU BHECEHH1 BEJIMKOI KJIBKOCTI OpraHIdYHUX J00pUB.
IcHye BHcOka WMOBIPHICTh MOTIpIIEHHS SIKOCTI IPYHTY, Jerpajauii gayHu ta ¢uiopu
IPYHTOBUX €KOCHCTEM 31 3MEHIICHHSM BHJIOBOrO O10pI3HOMAHITTS, MOPYIICHHIM
010J10ro-reoxXiMiuHUX LUKJIB, MPOLECIB CaMOperyJslii, eKOJOri4HOI piBHOBArM.
BHacniiok HEeHOPMOBAaHOTO BHECEHHS OPTaHIYHUX JOOPHB, 1110 MICTATh TOKCUYHI BaXKi
METalld, aJanTalliiHi MOXJIMBOCTI arpo0iOreoleHO31B  3HIKYIOThCS. BueHi 3
[Topryrami [18] 3BepratoTb yBary Ha KOHIEHTpAIll0O BAXKHX METaliB  fK
oOMeXyBaJIbHUI (hakTOp TMpH 3aCTOCYBaHHI OpraHiyHMX JOOpUB Ha TIPYHTax
arpoexkocucreM. Pe3ynbTaTi HallluX TOCIIPKEHb MOBHICTIO 3 IIUM Y3TO/IKYIOThCSI.

3acTocyBaHHS OpraHIYHUX BIAXOMIB € B@KJIMBUM (HaKTOPOM JOTPUMAHHS
Hupextusun Panu 1999/31/€C mpo 3axoponenns BiaxoniB (Landfill Directive) Tta
NOJITUKM 3MEHIIEHHS YTBOPEHHS BIAXONIIB B KpaiHax €Bpomu, # 0JHOYaCHO
CTpaTeriuyHMM 3aBJaHHSAM 30UIbLICHHS BMICTY OpraHo-MiHEpaJIbHUX pEYOBUH Y
rpyHTi [18]. CBHUHElb Ta KaaMill HaJeKaTh 10 KCEHOOI0THKIB, SIK 1 0arato iHITUX BaXKUX
MeTaiiB. ToMy BOHU HE PO3KIIAIAIOThC i yac 30epiraHHs Ta 3He3apaKyBaHHS THOIO y
THOECXOBHINAX, YA TIPHU YTBOPEHHI KOMITOCTIB [19]. BueHnmu noBeneHo, M0 BHECEHHS
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OpraHIYHUX BIJXO/JIB TBAPUHHMIITBA Yy BWIJISAAI KOMIIOCTIB 3 BHCOKHM BMICTOM
TOKCUYHHUX BAKKUX METATIB PU3BOIUTH JI0 HAJMIPHOTO HAKOIMMYCHHS 1X y IpyHTi [20].
Sk npukian, 18-kpaTHe 301IBIICHHS BMICTY KaaMil0 y IpyHTI (iKCYBaJIOCs, KOJH THIH
BiJl CBUHEH BHOCWJIM B IPYHT MPOTAroM 17 pokiB Ha MiBHIYHOMY cxo/i Ta miBaHi Kurato
B [IOPIBHSIHHI 3 KOHTPOJIBHUMHU IpyHTaMU. [IpH 11bOMy Ha KOHTPOJIBHUX IPYHTAX 30BCIM
HE BHOCHJIMCS J00puBa a00 BHOCWIHCS IUIIe MiHepanbHi nobpusa [21]. ¥V Kurai
3a0pyJHEHHS  IPYHTy  BaXKMMH  METalaMM €  KPUTHYHOI  MPOoOIEeMOoIo.
3aranpHOHAIIIOHANBHI JIOCT/DKEHHS TIOKa3yloTh, 0 19 % ciibchKOrocmogapchbKux
IPYHTIB MalOTh MEPEBUIICHHS PO3POOJICHUX B KpaiHi €KOJIOTIYHHMX CTaHIAPTIB 100
JAaHUX TIOJIOTAaHTIB. JlOCHIAHMKM BKa3ylOTh, IO KOHIIEHTpPALii BaXXKUX METAJIB,
0COOJIMBO TaKUX K KaJMiii, y TPYHTI 3Ha4YHO 3pOCIH 32 OCTaHHI TpU ACCATUIITTS. Bueni
HiAKPECITIOITh HarabHy NOTpe0y SKICHOTO €KOJIOTIYHOTO MOHITOPUHTY Ta MiHIMi3aIlit0
HAJXO/KEHHS BAXKKHX METANiB y IPYHTH, /€ BHUPOIIYIOTHCS CUIBCHKOTOCHOJAPCHKI
KyJbTypu. BHCHOBOK 1bOro OYEBUAHUM — mpukiaan Kwuraro 3 HEraTuBHUMH
€KOHACIIIJKaM{ 1HTEHCUBHOTO PO3BUTKY TBapHUHHHIITBA IOTPIOHO BpPaxOBYBaTH B
VYkpaiHi y mepiol, KOJMM 3aKiHYATHCS BilfHA W KpaiHa BWiile HA HOPMAJIBHHUN IIISX
€KOHOMIYHOTO PO3BUTKY, B TOMY 4YHCII W Taiay3l TBapUHHUITBA, Ha 10 U Oymu
CIPSIMOBaHI HaIIIl JTOCIiKCHHS.

BucnoBku. CtatrctuyHa oOpoOKa JaHuX 3 (pyHKII€I0 aHAi3y HemapaMmeTpHU4HOT
panroBoi kopemsnii CripMeHa BCTaHOBWIJIA BHCOKY Ta JIy’)K€ BHCOKY KODPEJIIHHY
3aJIeKHICTh MIDK JIOCHIPKYBaHHMHU TOKa3HHKaMH KaaMilo Ta IUIIOMOyMy y KOpMax
palioHy AIMHMX KOPIB 1 OPraHiYHUX BIIXOJaX TBAPMHHMIITBA, 110 AA€ 3MOT'Y OLIIHIOBAaTH
I NPOrHO3yBaTH €KOJOTIUHUN pPHU3MK 3a0pyAHEHHS IPYHTY MOJIOTaHTaMM IHijJ 4Yac
BHECEHHS BEJIMKOI KUIBKOCTI OpraHi4YHUX JO0OpUB Ha MOJS MiJ CUIbCHKOIOCHOAAPChKI
KyJbTypu. DaxiBLi-€KOJOTH, 3001HKEHEPH, TEXHOJIOI'M BUPOOHHUITBA MOXYTh
BUKOPUCTOBYBaTH  JIaHUM  IHCTPYMEHT Ui  €KOJIOTIYHOTO  MOHITOPUHTY
arpo0ioreoreHo31B Ta EKOJIOT1YHO Oe3MeYyHOro BeNeHHS SK TpPaaulliifHOro, Tak i
OpraHivyHO-010JI0TIYHOTO THITY 3€MJIEpOOCTRBA.

IlepciekTHBM NOAAJBIIMX JAOCHiKeHb. [lomanbun gociiPKeHHS OyayTh
CIPSIMOBaH1 Ha KOPEJSLIMHMN aHasi3 3a IHIIMMU IOKa3HUKaMU Pe3yJIbTaTiB JOCIKEHb,
1110 € BAYJIMBUMH y TIPAKTHII BEAECHHS €KOJIOTTYHO 0€3MeYHOr0 BUPOOHUITBA IPOAYKIIT
TBAapUHHUIITBA.
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ASSESSMENT OF ENVIRONMENTAL RISK USING CORRELATION
ANALYSIS OF PLUMBUM AND CADMIUM CONCENTRATIONS IN
AGROBIOGEOCENOSES

0. M. Mamenko,' S. V. Portianyk,> A. O. Onyshchenko?
ILivestock farming institute of NAAS of Ukraine
1-A Tvarynnykiv Str., Kharkiv, Ukraine, 61026
’Institute o f Pig Breeding and Agroindustrial Production NAAS
1 Shvedska Mohyla Str., Poltava, Ukraine, 36013

Scientists from various countries around the world are paying significant attention
to assessing environmental risks associated with pollution by various contaminants,
including heavy metals, which cause considerable harm to agrobiogeocenoses and
overall environmental safety. The environmental situation in different regions of Ukraine
remains tense not only due to technogenic factors and intensive agricultural production,
but also as a result of ongoing military actions. Therefore, the assessment of
environmental risk in agrobiogeocenoses using the results of laboratory chemical
analysis of dairy cow feed and its organic waste for cadmium and plumbum concentration
obtained in scientific and economic experiments is significant from the point of view of
science and practice. Correlation analysis of the obtained research results is one of the
most important methods of statistical data processing. It makes it possible to quickly
establish the strength of the relationship between the variable Y (content of heavy metals
in organic waste) and the vector variable X (content of heavy metals in dietary feed), and
the statistical significance of the correlation between these indicators. Correlation
analysis as a method of predicting soil load with heavy metals, identifying likely sources
of pollution, and the dynamics of pollutant dispersion in the environment is used in
environmental monitoring by scientists from the United States, the European Union,
China, and other countries. Objective of the study was to assess the environmental risk
of soil contamination of agrobiogeocenoses after the use of organic fertilizers based on
the analysis of the strength of correlation between the content of cadmium and plumbum
in animal feed and their organic waste. Methods. The experiments were conducted on
productive dairy cows with different types of feeding. The diet included feed containing
polutants. The ecotoxicity of cadmium and plumbum caused their transfer from the
dietary feed to the animal body and organic livestock waste. Chemical analysis of samples
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of plant and animal origin for the content of heavy metals was performed by atomic
absorption spectrophotometry. Statistical data processing was performed using the
STATISTICA software package version 10.0. The nonparametric Spearman's rank
correlation coefficient, which is reliable for small samples, was chosen for calculation.
Results. The analysis of statistical data showed a probable high (r=0.66-0.75 for
cadmium and r=0.66-0.77 for plumbum), very high (r=0.83 for cadmium and r=0.83 for
plumbum) correlation between the content of ecotoxicants in dietary feed and organic
waste. Conclusions. Statistical data processing with the function of non-parametric
Spearman's rank correlation analysis established a high and very high correlation
between the studied indicators of cadmium and plumbum in dairy cow feed and organic
livestock waste, which makes it possible to assess and predict the environmental risk of
soil pollution by pollutants when applying large amounts of organic fertilizers to fields
for agricultural crops.

Keywords: feed, diet, plumbum, cadmium, environmental safety, dairy cows, heavy
metals.
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JOCIIKEHHA INIEHOTPOITHOT O E®EKTY T'EHA BEPTHHUHY (VRTN)
HA IMPOAYKTHUBHI O3HAKHW CBUHEH

A. M. Caenxko,! O. B. Akimos,'? M. 10. Ileka,! O. B. JIo6uenxo,' 1. C. dy0Oinin,!
B. M. Baaaubkuii’
Inemumym ceunapcmea i azponpomucnosozo eupobnuymsea HAAH
syn. llleedcvka Moeuna, 1, m. Ilonmasa, Ykpaina, 36013
’HHI] «Incmumym excnepumenmanbHoi i KiHiuHOi 6emepuHapHoi MeouyuHu»
eyn. I pueopia Crosopoou, 83, m. Xapkise, Yxpaina, 61023

Hocniooicennss nnetiomponnux eghekmie 2enie Mae 6axciuge 3HAYEHHs O
onmumizayii cmpameziil po36e0eHH s CilbCbKO2OCNOOAPCLKUX MEAPUH MA NIOBUUIEHHS iX
npooykmusnocmi. len eepmuuny (VRTN) € kanouoamunum eenomy y QTL na
7-11 xpomocomi ceuni (SSC7), axuti niusae Ha KilbKicms 2pYOHUX Xpeoyieé ma YuHums
nIeuomponHull epekm Ha KilbKicmv cockié i 0oedcuny mina. I[Ipome nomenyivinuil
NIeUOMPONHULL 6NIUE YbO2O 2€HA HA IHW O3HAKU NPOOYKMUBHOCHI 3ANTUUAEMbCS
HeOOCmMamHub0 8UBYEHUM. Bpaxosyrouu Haciioku eeHemuyHo2co 0000py 015 PO36e0eHHs
MBAPUH, 8AINCIUBO OOCTIOUMU, YU BNAUBAIOMb cneyugiuni norimopghizmu 6 ceni VRTN
Ha 000amKO8i (heHOMUNHI 03HAKU, MUM CAMUM OONOMA2AloYU 8 YMOUHEHHI Kpumepiié
0000py. Memoio yb020 00CHIONCEHHA OYIO BUSHAUEHHS 2EeHEeMUYHOI CMPYKMypu
nonynayii  ceuMell  YKpaiHcbkoi  eenukoi  Oinoi  nopoou 3a  noaimopghizmom
g.20311 20312ins291 2ena VRTN ma 6cmanoénenus 1020 36 A3Ki6 3 NPoOYKMUBHUMU
O3HaKamu, 30Kpema Macolo mywill, MOSWUHOI WHUKY Md MAacol OKOCHL).
Memoou. [{ocniodxcenns npogoounu Ha CEUHAX YKPAIHCbKOI 6enukoi 6inoi nopoou.
Buoinenns JIHK nposoounu 3a donomoeoro peakmugy « Chelex 100». [ enomunysanus 3a
nonimopghismom g.20311 20312ins291 y eeni VRTN npoeoounu 3a 00nomozoio
amnuigpikayii 6  noaimepasuiu  aanyroeosit  peaxkyii  (IIJIP) 3 noodanvuum
enekmpoghopemuyHuM po30iieHHaM 8 azapoznomy 2eii. CmamucmuyHull aHalis 6Ki04ae
00HOGaxmopHuil oucnepcitiHutl ananiz 3 post hoc mecmom TvroKi 015 oyinku acoyiayiti
midwe eenomunamu (WW, WQ, QQ) i nokasHukamu npooykmuernocmi. Pesynemamu
2eHOMUNYBAHHA NOKA3AU, WO 8 00CNIONCYBAHIll NONYIAYIl nepesaxcas aneib OUKO20
muny (W) 3 uacmomorw 0,6, mooi ax mymaumuuti areiv (Q) mas uwacmomy 0,4.
Ananiz acoyiayii 6unsus snauHull 36 830k misic nonimopghismom g.20311 20312ins291 i
macorwo mywi (p = 0,004). Ceuni 3 cenomunom WQ manru cmamucmuyro OibULy macy
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myuwi nepeo 3a60em, Hidc meapuru 3 2omozucomuumu cenomunamu WWi QQ. He 6yno
BUABIEHO CIMAMUCTUYHO 3HAYYUWO20 36 SA3KY MIdHC NONIMOPEHIZMOM § MAcolO OKoCcmy abo
moswuror wnuxy (p > 0,05), xoua meapunu 3 cenomunom WQ demoncmpysanu oeujo
suwji cepeoni 3HauenHs yux o3Hax. Bucnoeku. Pesynbmamu niomeeposicyromns, wo 2eH
VRTN mooice yunumu nieiomponHuil 6niue Ha npooyKmMusHiCmb C8UHel, 30Kpemda Ha
macy mywi. Bpaxoeyrouu ompumani menoenyii 00 cmamucmuyHoi 00CmosipHOCmi ujo0o
pezynomamis acoyiayitl ecena VRTN 3 macorw okocmy ma mosujuroo wnuxy, OOYilbHO
npooosdcUmU 00CIi0dNCeH s, wob nposcHumu nosnutl cnekmp egexmis 2ena VRTN.
YV maiioymmuix oocniodcenHsax 0oyinbHO MaKoic 3 ’acysamu NOMeHYIuHU N1etompOonHutl
epexm cena VRTN Ha inwi o3Haku npoOyKmMueHOCmI, Hanpukiao, maxi aK napamempu
axocmi m’sca.

Knrwouoei cnosa: nietiomponnuti eghekm, 8epmuuH, cenexkyis, 2eHOMUNYEaHHS,
CBUHI, 2eHU, NOIMOPPDIM.
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Beryn. CyuacHi cTpaterii po3BelieHHS CBHUHEW Bce Oulbllle BUKOPUCTOBYIOTH
MOJIEKYJISPHO-TEHETUUHUN aHalli3 JJIg BU3HAUYEHHS Oa)KaHWX TCHOTHUITIB, TIOB’SI3aHUX 3
JOKycaMH KulbkicHuX o3Hak (Quantitive Trait Loci, QTL). Y pe3ynbTati migoopy TBapuH
3a TIEBHUMHU MOJIEKYJSIPHO-TEHETHUYHUMH MapKepaMH BIA€THCS OTPUMATH TTOMYJISIIiT
CBUHEW, y SKUX TBapWHHU JEMOHCTPYIOTh MiJBUIIEHY MNPOIYKTUBHICTh 1 MOKpAIIEHI
¢enorunHi o3Haku [1-3]. OnHak HaA3BMYAMHO BAaXXKJIMBO BpaxOBYBaTH MNOTEHLINHI
aHTaroHicTH4H1 edektu [4], sKi MOXKYTh BUHUKATHU IIPH A000PI 3a IEBHUMHU O3HAKaAMH.
Hampuknan, mnocuineHa MyckylaTypa MOXeE  CYNpPOBOKYBAaTHUCS — 3HUKEHHSIM
bepTuiibHOCTI 200 3MiHAMU OOMiHY PEYOBHUH.

[TnefioTponHuii edeKT — sIBUIIE, KOJIW OJIMH T€H BIUIMBAE HA KUJIbKa (DEHOTUITHHX
o3Hak [5]. Lle o3Hauae, 1110 MyTallisi B TAKOMY T'€Hi MOK€ IPU3BECTH /10 OJTHOYACHUX 3MiH
PI3HUX XapaKTepUCTUK oOpraHizmMy [6—8]. YV KOHTEKCTI pO3BEIEHHS CBUHEH TEHH,
posrtamioBati B Mexkax QTL, MoxyTb BUSBIATH MIeoTpornHiI eexTu [9], BrmmBaouu Ha
JIEKUIbKa aCIeKTIB MPOJAYKTHBHOCTI, BKJIIOYAIOYM IIBUAKICTH POCTY, SKICTh M sca Ta
PENpOIYKTUBHY 3/1aTHICTb.

Posyminns mneiiorponnux edextiB reHiB y QTL e BaxmuBuM ans epeKTUBHOT
CeNeKIii Ta cTpaTeriii reHeTHYHOTo IMOKpAIIeHHs cBUHEH. BpaxoByrouu i edexTH,
CEJICKIIIOHEPH MOXYTh po3poOuTH e(EeKTUBHIII CTparterii A000py, CHpsSIMOBaHI Ha
MOKpAIIEHHS KUIbKOX 03HAK O/IHOYAcHO. Takui MiJIXiJ 1a€ 3MOTY YHUKHYTH HeOakaHUX
¢dbeHoTUHUX KOMOIHAIIH 1 cripusie 30aJTaHCOBAHOMY PO3BUTKY NMPOJYKTUBHUX O3HAK Y
CBHUHEH.

I'en BeptHUHY (VRTN) € OomHWM 3 KaHAUAATHUX TEHIB, IJIs SKAX BCTAHOBJIEHI
acoraii 3 IpoyKTUBHUMHU O3HAKaMH CBUHEH, poTe 6iooriuHa (pyHKIIiS 3aHIIAeThCs
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BUBYCHOIO HemoctaTHhO [10]. Jlanmit reH mokamizoBanuii y wmexax QTL Ha
7-i1 xpomocoMi cBuHi (SSC7) i, IK BBaXKaeThCs, Ma€ acowiamii 3 KUIBKICTIO TPYAHHUX
XpeOIliB y CBHHEHW, a TaKOX YWHHUTH IUICHOTPONMHUN €(EeKT Ha KiIbKICTh COCKIB Ta
noBxuHy Tyny6a [11]. B ocraHHiX nochipkeHHSX OYyJIM MiATBEPIKECHI BiIMOBIIHI
acorfiaii y momyJisisiX pi3HUX MOpPiJ CBUHEH, TaKMX SK CyXyaH, epXyaysiH, JIOPOK,
nanjapac, Hopkmup, mynsiscbka, USMARC, a Takox 1HIHX Ti0puIHUX momysiisax [ 11—
17]. Okpewmi nomimopdizmu y reri VRTN, 30kpema nosiiMopdi3M 1HCEPLIHHOT TPUPOIH
220311 20312ins291 po3rasaaoThes K Taki, M0 € Kay3aJbHUMHU Y CBUHEH, MpOTE 1€
MATaHHS BCE 1€ 3aJIMIIAEThCS AUCKyciiauM [11, 18].

BpaxoBytouw, 1110 3MiHa KUTBKOCTI IpyIHUX XpeOIliB Ta TOBXUHU Tyly0a y CBUHEH
3aKOHOMIpHO Malia 6 MPU3BECTH 10 30UIBIICHHS MAacu TBapUHU, B LIbOMY JOCTIIKEHHI
MU MPOBOAMJIM MOIIYK acouiamiii momimMopgpizmy g.20311 20312ins291 y reni VRTN 3
Maco0 TYyIIl Ta JESKUMHU IHITUMH MOKa3HUKAMU MPOAYKTUBHOCTI CBUHEH YKpaiHCHKOT
BEJIMKOI 01101 HOPOH (TOBIIMHOIO MITIMKY T4 MAaCOI0 OKOCTY), 00 3’SICyBaTH Y1 MOXE
Matu reH VRTN nnefiorponHuii eheKT Ha iHII (PEHOTHUITHI O3HAKH.

Metow pgociaimxkeHHss Oylo TIPOBEICHHS T'CHOTHIIYBaHHS CBUHEH 3a
noniMopdizmom y reHi BepTHuUHY (VRTN), OTpUMaHHS TEHETHYHOI CTPYKTypHU
JOCIIJKYBaHOI TOMYJIAil W MOIIyK acomiamii 3 MOKa3HUKAaMH MPOAYKTUBHOCTI IS
NEPEBIPKH MPOSIBY MICHOTPOMHOTO ePeKTy JOCTIIKYBAaHOTO I'eHA.

Marepiaau Ta MeToaN AOCTiAKeHb. Y JOCIIPKEHH] Oy10 BUKOPUCTAaHO CBUHEH
BenuKkoi Oimoi mopoau ykpaiHcbkoi cenekuii (n=35) 3 momymsmii Jlep:kaBHOrO
nignpuemctBa «JI" «CrenHe» (c. Crenne [lonraBchkoro paitony IlonraBchkoi 00macTi).
Jlnst BCix MiAMOCHiTHUX TBApUH OyNM BU3HAYEHI MPOTYKTHUBHI MOKA3HUKH, CEpel] SIKUX
Maca Tyl /10 3a0010, TOBIIMHA IIMHUKY Ta Maca OKOCTy. Sk OionoriyHuid Marepian asns
NpPOBE/IEHHS TEHOTUIYBaHHS Oyjla BHUKOpPHCTaHa KpOB MiAJOCTIAHUX TBAapHH.
[ToBomKEeHHS 3 TBApMHAMU 111 Yac JOCIIIB BIAMOBIIANO MOJOKEHHIM €BpPOIEHCHKOT
KOHBEHIII NpO 3axXUCT XpeOeTHUX TBApPHH, 110 BUKOPUCTOBYIOTHCS Ul HAyKOBHX
EKCIIEpPUMEHTIB a00 B 1HIIINX HAYKOBUX ITUISAX.

Buninenns JIHK 3 Giomarepiany cBUHEW 311HCHIOBAIN 3a JOMOMOTOK PEAreHTy
“Chelex 100” 3a BiamoBinHOW MeToAuKo [19]. I'eHoTMIyBaHHS NPOBOIWIM 3a
nomimMopdizmom  2.20311 20312ins291 y reni VRTN (GenBank accession no.
AB554652.1). ns 1uporo 3acTocoByBaiM amrunidikaimiro (QparmMeHTta reHa y
nojimMepasHiit  saHioroBiit  peakuii  (IJIP)  [20-22]. [IJIP npoBoaumu y
MmikponeHTpudyxxuux mnpoOipkax Eppendorf 0,5 mn (Eppendorf, Himeuunna) B
nporpamoBaHoMy Tepmoctati «Tepuuk-2» («AHK-texHonoris») y 3aranbHoMy 00’ eMi
25 wmkn IUJIP-cymimi. CrpykTypa OJITOHYKJIEOTHIHUX MpaiMepiB s CHHTE3Y
¢parmenta JIHK HaBenena y tabmumi 1 [11].

Ta6auns 1. CtpykTypa oJlironykjaeoTuAHux npamepis pias IIJIP-cunTe3y
¢parmenTa resa VRTN cBuHeit

Ipaiimep MocaigoBHicTH JloB:KMHA, I1.H. BM]C(; GG,
0
F1 5'-GGCAGGGAAGGTGTTTGTTA-3' 20 50,0
R1 5'-GACTGGCCTCTGTCCCTTG-3' 19 63,16
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Temneparypa Bignany (Tm) mis manoi mapu mpaiimepiB craHoButh 50°C.
[Tporpama ammurigikanii HaBeneHa y Tadmui 2.

Ta6auns 2. [Iporpama ammuigikanii y IIVIP pas nocaigxenns noaimopdizmy
2.20311_20312ins291 y reni VRTN cBuHeii

Temneparypa Yac KinbkicTs nukiis
96 °C 3 xB 1
96 °C 30c
50 °C 30c 35
68 °C 30c
68 °C 4 xB 1

3a manux ymoB I1JIP mMoxnmuBuil CHMHTE3 JBOX (parMeHTIB pi3HOI JTOBKHHU:
anemo aukoro tumy (W) BimmoBigae amriutipikat posmipom 120 m.H., MyTaHTHOMY
iHCcepuiitHoMy anento Q — ¢parment y 411 m.u. [11, 23].

Enexrpodopernune posainieHHss aMmintidikoBaHUX (parMeHTIB MPOBOIMINA Y
2%-My arapo3HOMY Tejil 3a CWIU CTpyMy y 76 MA Ta Hanpyru — 275 B. Jlami rens
3a0apBioBaId OPOMUCTHM €THJIIEM Ta Bi3yalli3yBald B YJIbTpadiojeTOBOMY CBITJII Ha
TpaHcuTtoMiHaTtopi. [Ipy 1bOMy BUSBISETbCS TpPU MAaTepHU eneKkTpodoperpam, 10
BIJIMOBIJalOTh HACTYMHUM TreHoTunaMm TBapuH: WW (cmyra Ha piBHi 120 m.H.),
romo3urotHuit QQ (cmyra Ha piBHI 411 m.H.) Ta rereposurotHuii WQ (BUSBISAIOTHCA
OJIHOYACHO JIBI CMYTH).

CrartucTHyHMN aHadi3 JaHUX BKJIIOYAB BHU3HAUEHHS acollialiii MK T€HOTUIIOM
tBapuH (WW, WQ, QQ) 3a nonimopdizmMom y redi VRTN Ta npOAyKTUBHUMU O3HAKaMU
(Macoro Tyl 10 320010, MACOK OKOCTY, TOBIIMHOIO IIMHKY). 3a KOKHUM MOKa3HUKOM
naHl OyJo MepeBIpEeHO Ha BIAMOBIIHICTE HOPMAIBHOMY PO3MOJUTY 3 BUKOPHUCTAHHSAM
kputepito Illamipo-Vinka. Jlami 3B’S3KM TE€HOTUNIB 3 NPOAYKTUBHUMHU O3HAKaMHU
BU3HAYAINCS 3a JIOMOMOTOI OJHO(AKTOPHOTO AHMCIEPCIMHOTO aHamizy 3 post hoc
aHaJIi30M 3a JJOMOMOT 010 TecTy ThIoKI.

Pe3yabTaTi AocaiaKeHHs Ta iX 00roBopeHHsl. 3a pe3yibTaTaMy T€HOTUITYBaHHS
OyJ10 BCTAHOBJIEHO, L0 Y JOCIIIKYBaHIN MOMyJALii yKpaiHChKOT BEJIMKOT 01101 mopoau
cBuHel 3a nomimopdizmom g.20311 20312ins291 y rent VRTN wuacrtime 3ycTpidyaBcs
anens aukoro Ty W. Moro wacrtora cramosmma 0,6. Yactora MyTanTHOTO anens Q
BianoBimHO Oyna 0,4. Cepen MOCTIIKEHHX TEHOTUITIB HAHOUIBII TOMMPEHUM OYB
rerepo3urotHuii rerorun WQ, sikuii maB gactoty 0,514. 'omo3urortHi renorunua WW ta
QQ 3ycTpiyanucs y JociKyBaH1i momyssmii 3 yactrotamu 0,343 ta 0,143 BiamoBigHO.

PesynbraTi acoliaTMBHOTO aHali3y TEHOTUIIB CBHHEH 3a MoJiMOpdizMOM
2.20311 20312ins291 y reni VRTN 3 npoAyKTHUBHMMM O3HaKaMU IPEACTaBIEHI Y
Tabmumi 3, a po3mojia 3HAYeHb IMOKA3HUKIB MPOAYKTUBHOCTI Y CBHHEH 3 Pi3HUMHU
TEHOTHIIAMU 32 UM TOJIiMOop(}i3MOM HaBEIEHO HA PUCYHKY 1.
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Taouuus 3. Acounianii renorunis 3a nojgiMmopgizmom g.20311_20312ins291
y redi VRTN 3 npoayKTHBHMMH 03HAKAMH CBHHeEH

T'eHoTHIIHN
IMoka3Huk WW WwQ QQ P-3HAYEeHHS
(n=12) (n=18) (n=5)
Maca Tymri
10336010, | 135,08+3,92° 145,00+£10,75" 134,00£6,20° 0,004
KI'

Maca 15,79+3,48? 16,03+1,82° 15,001,58? 0,720
OKOCTY, KT
Touuna 3,93+0.92° 4,19+1,04° 3,46+0,93° 0,345
I_HHI/IKy, CM

Hpumimra* [lna xoocnoi epynu y mabauyi Hasedeni 3HAYEHHA CEPeOHbO20 NOKA3HUKA Mda
cmanoapmuoz2o sioxunents. Pisni indexcu (a, b) éxazyromv Ha cmamucmuyHo 3HA¥ywyi 6IOMIHHOCME MidC
epynamu na ocrogi mecmy Toioki. I pynu, ujo maioms 00HAKOBUI IHOEKC He 8IOPI3HAIOMbCS 3HAUYIO OOHA
8i0 0OHOI.

OnepskaHi pe3ysbTaTH CBIAYATh MPO T€, II0 ICHYE acoliarmis MDK TeHOTHUIIaMHU
TBapuH 3a noaimMopdizmoM y VRTN Tta macoro Tyun (p = 0,004). [Ing TBapuH i3
reTepo3uroTHuM renotunoM WQ xapakTepHa HalOUIbIIa Maca Tyl 10 320010 Ha piBHI
145,00+10,75 kr. 'omo3urotHi TBapunu 3 reHotunamMu WW ta QQ MaroTh CTAaTHCTUYHO
MeHIIy Macy Tyii — BianoBigHo 135,08+3.92 kr ta 134,00+6,20 kr.

Pe3ynbraTv acoliaTMBHOTO aHali3y 3acBIAYMWIIM BIACYTHICTH CTATUCTUYHO
3HAUyIIMX BIJIMIHHOCTEH MK TBapMHAMH 3 PI3HUMHU TF€HOTHUIIAMHU 32 JIOCII)KYBaHUM
nojiMopdizmMoM y reri VRTN 3a Macor OKOCTY Ta TOBIIMHOW Immuky (p > 0,05).
Bonnouac BapTo 3a3HAUMTH, 110 TBAapUHU 13 F€TEPO3UTOTHUM TreHoTunoM WQ manu
Jeno OUTbIIY CEepefHI0 Macy OKOCTY Ta CEpeHIO TOBIIMHY IINHKY, HDK TBAapUHU 3
IHITUMU T€HOTHUITAMH.

OpnepxaHi pe3ynbTaTH BKa3ylOThb Ha Te, IO ICHY€ BIUIMB MOJIMOp(IZMY
2.20311 20312ins291 y reni VRTN cBuHel Ha Macy TYIIIi, 110 TATBEPIKYE 3pobieHe y
bOMY JOCHIJDKeHHI npunymieHHs. OjepxaHi pe3yibTaTH TaKoX CBiAYaTh IMPO
HasIBHICTh IuledoTponHoro edekty reHa VRTN y cBuHeH, IUIs SIKOTO paHime Oyio
BUSIBJICHO BIUIMB Ha KUIBKICTb TPYAHUX XpeOLiB, KUTBKICTh COCKIB Ta JOBXHUHY TYIyOa.
[{ixaBo, mo B poboTi [11] came TBapuHHU, TOMO3UTOTHI 3a ajeneM Q Maiu HaAUOUTBITY
KUIBKICTB XpeOlliB, COCKIB Ta IOBXHUHY Tyiny0a. B po0oti [16] Takox Oys10 miaATBEpIKEHO
acoriarito nommopdizmy 3a VRTN i3 KUIBKICTIO XpeOIliB, ajie He OyJ0 3HaWIEeHO
acolarii 3 Macoro Tyl y CBUHEH MOPOH IOpoK. Y nociimkeHHi [12] Oyno 3HaiiaeHO
CTATUCTUYHO 3HAUYIILY PI3HUITIO MK MAaCO0 OKOCTY B ITAIIMCHKUX CBUHEHN BEIMKOT 017101
nopoau: anenb Q OyB acoumiiioBaHumii 3 HIXKYOKO Macor okocty. Kpim Toro,
HEOJHO3HAYHHUM 3QJIUINAETHCS BIUIMB reHa VRTN Ha sKicTh M’sica: y JTOCHIDKEHHI Ha
NOJBCHKUX TOpOJax CBHHEH Oyyo 3HaiaeHo HM3Ky acouianiii rema VRTN i3
IMOKa3HMKAMHM SIKOCTI M’sica [24], B TOM Yac SIK 1HIIIEe JOCITIHKCHHS HE 3MOTJI0 BCTAHOBUTH
noi0H1 acorialii Ha TopoIi AFPoK [25].
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cenomunamu 3a nonimopghpizmom g.20311 20312ins291 y zeni VRTN:
A — maca Tymi 10 3a0010, kT; b — Maca okocry, kr; B — ToBIIMHA MIMHKY, CM
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Takum YMHOM, ICHYIOTH TNIE€BHI 3aKOHOMIPHOCTI I0JI0 BILIMBY reHa VRTN Ha
KUIBKICTh TPYAHHUX XpEOIiB y CBHUHEH Ta IJICHOTPOMHOro e(eKTy IreHa Ha KiIbKICTh
COCKIB Ta JOBXHMHY TyiyOa. IIpore mOTeHIIWHMA TUICHOTPOITHUA e(QeKT Ha 1HI
NPOAYKTHUBHI 03HAKU MOTPEOy€E TOJATKOBHUX JTOCIIIKEHb.

BucnoBku. Po3yMiHHS TieHOTponHUX e(eKTiB Mae BaKIMBE 3HAUYECHHS IS
PO3BUTKY TIpOTpaM pO3BEJEHHS Ta CeNeKIii CBHHEW, 30KpeMa s NPUAHATTS
OOrpYHTOBaHMX pillIeHb MiJ Yac J00OpYy TBapHH 3a MEBHUMH O3HAaKaMHu. Y JaHOMY
JOCIIJKeHHI OyJI0 BUBYEHO HASBHICTH IUIEHOTpOnHOro edekty reHa VRTN y cBuUHEH.
3okpema Oyj0 BCTaHOBJIICHO, IO Y CBHHEH YKpaiHCBKOi BeJIMKOi Ou101 Tmopoau
nonimMopdizm g.20311 20312ins291 y nbomy reHi Mae CTaTUCTUYHO 3HAYYIIUH BILTUB HA
Macy Ty1Ii A0 320010 TBapuH. BIuMBy Ha Macy OKOCTY Ta TOBIIUHY HIMHUKY BUSBICHO HE
OyJ0.

IlepcnekTuBM mNOAAJBIINX JOCTiAxKeHb. [loganmpiri DOCTiAKEHHS MAalOTh
NEPCHEeKTHBY y HampsiMi MOUIyKy acormiarii reHa VRTN 3 iHIIMMH TPOAYKTUBHHUMHU
O3HAKaMH, 30KpeMa MOKa3HUKaMH SKOCTI M’sica.
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STUDY OF THE PLEIOTROPIC EFFECT OF THE VERTNIN (VRTN) GENE
ON PIG PRODUCTIVITY TRAITS

A. M. Saienko!, O. V. Akimov?, M. Yu. Peka!, O. V. Lobchenko!, D. S. Dubinin!,
V. M. Balatsky'
!nstitute of Pig Breeding and Agroindustrial Production of NAAS
1 Shvedska Mohyla Str., Poltava, Ukraine, 36013
’NSC «Institute of Experimental and Clinical Veterinary Medicine»
83 Hryhoriia Skovorody Str., Kharkiv, Ukraine, 61023

The study of pleiotropic effects of genes is important for optimizing animal breeding
strategies and increasing the productivity of farm animals. The vertnin gene (VRTN) is a
candidate gene in a QTL on the seventh pig chromosome (SSC7), which affects the
number of thoracic vertebrae and has a pleiotropic effect on the number of teats and body
length. However, the potential pleiotropic effect of this gene on other performance traits
remains poorly understood. Given the implications of genetic selection for animal
breeding, it is important to investigate whether specific polymorphisms in the VRTN gene
affect additional phenotypic traits, thereby helping to refine selection criteria.
Objective. of this study was to determine the genetic structure of the Ukrainian Large
White pig population based on the g.20311 20312ins291 polymorphism of the
VRTN gene and to establish its relationships with performance traits, particularly
carcass weight, fat thickness, and ham weight. Methods. The study was conducted on
Ukrainian Large White pigs. DNA was isolated using the Chelex 100 reagent. Genotyping
for the g.20311 20312ins291 polymorphism in the VRTN gene was performed using
polymerase chain reaction (PCR) amplification, followed by electrophoretic separation
in an agarose gel. Statistical analysis included a one-way analysis of variance with
Tukey's post hoc test to assess associations between genotypes (WW, WQ, QQ) and
performance indicators. Results. The genotyping showed that the wild-type allele (W)
prevailed in the studied population with a frequency of 0.6, while the mutant allele (Q)
had a frequency of 0.4. Association analysis revealed a significant relationship between
the 2.20311 20312ins291 polymorphism and carcass weight (p = 0.004). Pigs with the
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WQ genotype had a statistically higher carcass weight before slaughter than animals
with homozygous WW and QQ genotypes. No statistically significant association was
found between the polymorphism and ham weight or fat thickness (p > 0.05), although
WQ animals showed slightly higher mean values for these traits. Conclusions. The results
confirm that the VRTN gene can have a pleiotropic effect on pig performance,
particularly on carcass weight. Given the obtained trends towards statistical significance
regarding the results of associations of the VRTN gene with ham weight and fat thickness,
further research is advisable to clarify the full range of the gene s effects. Future studies
should also investigate the potential pleiotropic effect of the VRTN gene on other
performance traits, such as meat quality parameters.

Keywords: pleiotropic effect, vertnin, selection, genotyping, pigs, genes,
polimorphism.
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MPOAYKII TBAPUHHUIITBA
TECHNOLOGY OF PRODUCTION AND PROCESSING OF
LIVESTOCK PRODUCTS

VIK 636.2.082:637
doi 10.37143/2786-7730-2024-4(82)4

MOHITOPHHI' TEHO®OHAY MOJIOYHUX TA MOJIOYHO-M’SICHUX
HHOPIA B YKPAIHI TA YAYHHUKHU BIVIMBY HA IHOJIIIIINEHHA
INPOAYKTUBHOCTI TEJIULDB I KOPIB

C. JI. BoiiTeHKO
Incmumym ceunapcmea i acponpomucinosozo supoonuymea HAAH
syn. llleedcvoxka Moeuna 1, m. [lonmasa, Yxpaina, 36013

Mema. Monimopuhe Has8H020 2eHOGOHOY Mma NPOOYKMUBHOCI XY000U MOLOYHUX
Ma MONOYHO-M SICHUX NOpPIO Y ¢y ekmax nieminnoi cnpasu Yxpainu na 01.01.2024 p.
OJis1 BUSHAYEHHS CINAHY 2ANY3i MA 8UBCOEeHHS iT 3 KpU3U, a MAaKo*C NOWYK YUHHUKIG, SKI
CLy2y8amumMyms  NONNUIEHHIO 20CHOO0APCbKU KOPUCHUX O3HAK Y meauyb i Kopie
aupuwupcoKoi ma yKpaincvkoi yopHo-psaooi monounoi nopio. Memoou. Ananimuuni,
300MexXHIYHI, cmamucmuuti, excnepumenm. [ns awnanizy Oyau 6uKopucmaui Oawi
Hepoicasrnozo peecmpy cyb’ekmie nieminnoi cnpasu y meapunHuymei sa 2023 p.,
mamepianu niemiHHo2o 00Ky, iHgopmayilina O6aza Oanux 3 YNPAaeiiHHA MOJOYHUM
ckomapcmeom «bypvonkay 6 cmaoi avipwupcovroi nopoou JI11 “/II" imeni /lexabpucmis™
Incmumymy ceunapcmea i aecponpomuciosozo eupoonuymea HAAH, a maxooc
NIeMIHHO20 00NIKY 7 NIEeMIHHUX 20CHO0APCME 3 PO368E0eHHsL XYy000U YKPAIHCLKOI YOpHO-
pA60i Monounoi nopoou Ui erekmponua ingpopmayivna 6aza CYMC OPCEK. Busueni
JHCUBA MACA MA NPUPOCIU METUYb 8 NPOYECT BUPOUYBAHHS, MOIOYHA NPOOYKMUBHICTD
ma 8iomeoprosaivHa 30amuicms kopie. Cmynins 6nIU8y 2eHOMUNOBUX i Napamuno8ux
YUHHUKI@ HA (YeHOMUNO08Y MIHAUBICMb O3HAK NPOOYKMUBHOCMI OYIHIOBANU 3ACOOaAMU
00HOGhakmopro2o Oucnepcitinozo ananizy. Pezynemamu. Monimopune cmany eanysi
MOJNIOYHO20 CKOmMAapcmea 3aceiouus HassHicmv 6 Ykpaini 321 cyd’ekma nieminHol
cnpasu, 0e eKCnaIyamysanacs npu 6UpoOHUYmai Moaioka xyoooa 11 nopio simuuzuanozo
ma 3aKopOOHH020 NoxX00dceHHs. Jlioepamu wodo Hadow Monoka 3a nepuiy i mpemio
AAKMayito € Kopou 2OAUWMUHCHKOI nopoou. Bik menuyv npu nepuiomy OCiMeHiHHI
sapitosas y medxcax 365—-6062 OHI8, NOUMUBHO GUOLIAIOYU 2ONUMUHCLKY HOPOOY.
Busnaueno, wo na nokasHux o#cueoi macu menuysb aupUIUPCLKOi nOpoou nio uac
BUPOUWYBAHHS BNIUBAE MEXHOLO2IS BUPOUYBAHHI MEAPUH 8 DAHHLOMY 8iYi, NOXOONCEHHS
3a  OamvKoM, JIHIUHA HANENHCHICMb 1 Memoou niobopy OAmvKiBCbKux nap.
Monouna npooykmueHnicmes Kopie 3yMOBNIOEMbCA Memooamu niobopy OamvKiCbKux
nap, niOmeepodCeHHAM Y020 CAY2YE€ CMYNIHb GNIUSY 2eHOMUNOBUX I Napamunosux

Boiimenko Ceimnana Jleoniodiena, o. c.-2. H., npogecop, npos. HayK. cnis. 1ad. HAYKOGUX OOCTIONCEHb 3
NUMans IHMeIeKMyaIbHOl 6IACHOCHE Ma MapKemuHey IHHO8AYill
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YUHHUKI@ HA (eHOMUNO8Y MIHIUBICIMb O3HAK NPOOYKMUBHOCMI. Y menuyb YKpaincbkoi
YOPHO-pAOOI MOJIOYHOI NOPOOU, SAKUX BUPOWYBANU 6 YMOBAX NPOSPECUSHOi ma
MPaouyitiHoi mexHon02iti 8UPOOHUYMBA MOJIOKA, NIOBULYEHHIO NPUPOCTNIB IHCUBOT MACU &
npoyeci 8UPoOuyy8aHts Cry2y6as maxkuti 2eHOMUNOBULL YUHHUK, SIK JIHIUHA HATEHCHICTb
meapun ma ix noxoodxcewHs 3a OamvkoMm. Boowouac ymoena KpoeHicmb 3a
2ONUMUHCLKOI0 NOpo0oto mana Huzvkutl (0,3-2,5 %) i ne Odocmosgipuuil eéniue Ha
iHmencusnicms pocmy meauys. Bucnosku. Monimopune 2any3i MO104YH020 cCKOmMapcmea
v cyb’ekmax niaeminnoi cnpasu cmanom na 01.01.2024 p. exazye na me, wo 8i0
OinbUWOCMI HAABHUX NOPIO, BKAIOUAIOYU U BIMYUSHAHI, AKI CMBOPEHI 3a 6UKOPUCTIAHHSL
Kpaujo2o c8imo6o2o 2eHOoOHOY, MONCHA OMPUMAMU GUWY NPOOYKMUBHICMb, ale Npu
YboMy C1i0 8paxyeamu mMexHON02i0 GUPOOHUYMBA MONOKA, AKY 68adlCAIOMb YU He
HAU20JI08HIWUM YUHHUKOM, Oe3nepeuno nicis cenexkyii. /[nsa noainuients 20cnooapcuku
KOPUCHUX O3HAK XyO00oOU autpuupcbKoi ma YKpaiHCcbKoi 40pHO-psaboi MOnI0UHOI nopoou
HOMPIOHO  GUABIAMU YUHHUKYU 2eHOMUNO0B020 MaA NApPAmunogo2o Xxapakmepy ma
nposooumu 000Ip Meapuu 3a ix ypaxyeamHsi.

Kniouosi cnosa: xyooda, Monouni nopoou, 2eHO@OHO, NPOOYKMUBHICTD,
2eHOMUNOGI Ul NAPAMUNO8i YUHHUKU, (PeHOMUNOBA MIHAUBICINDG, CUNA GNIUBY.
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Beryn. HeBiaiabHUM CKIIaHUKOM HpOIeCy BUPOOHUITBA MPOAYKIIIi MOJIOYHOTO
CKOTapCcTBa € MOpoJa, IO SBJIAE COOOI LUIICHY CHCTEMY M MoOke 3MIHIOBaTHCS B
JUHaAMIL 1] BIUIMBOM YMHHUKIB pi3HOTro XapakTepy [ 1-3]. Bapro 3ayBaxuTH, 1110 3M1HI
y Taly3l MOJIOUHOTO CKOTapcTBa YKpaiHM OCTaHHIMH POKAMHU XapaKTepU3YHOThbCS
KPU30BUMHU SIBUIIIAMH, SIK1 IPUBEJIN A0 3MEHIIEHHS MTOT0JIIB’ S BEJIMKOI poraToi Xxy100u B
rOCHOJapCTBaX HAaCeNeHHs Ta CLIbCHbKOTOCHOJAPChKUX TMIANPHUEMCTBAX, CKOPOUYEHHS
KUIBKOCTI TOCIOJApPCTB 3 PO3BEICHHS XyAOOHM, 3HMKEHHS MPOAYKTHBHOCTI TBapHH,
3arocTpeHHs MpodieMu 30epeskeHHsI BITYM3HIHOTO reHohoHy [4-6].

Jlocnimkyoun TeHeTUYH1 PecypcH TBAapHH Ha IOYATKY TPEThOTO TUCSYONITTS,
BYEHI BU3HAUWIH, 1110 BIpo1oBK 2002—2019 pp. B YkpaiHi 3MEHIINIOCS MOT0JIiB’ s KOpiB
alpIIMpchKoi, aHTIEepPChKoi, Je0eqUHCHKOI, CHUMEHTAJIbChKOi, YKpaiHChKOI YepBOHO-
ps1601 MOJIOYHOT, YKpaiHCbKOI YOPHO-PsI00i MOJIOYHOT, YEPBOHOI MOJIBCHKOI Ta Y€PBOHOT
CTEeNOBOi Nopij. 3HUKIM cTafa Oypoi Kaprnarchbkoi, Oypoi MOJIOYHOI MOPiJA Ta MIHITay.
Jlinepamu 3a KUIBKICTIO MAaTOYHOTO TOTOJIIB’ ST OyJIM YKpaiHChKa YOpHO-Psida MOJIOYHA,
TOJIITHHCbKA Ta YKpaiHChbKa 4YepBOHO-psba MosnouHa mnopomau [7]. IliaTBepKyroTh
KOHKYPEHTOCIIPOMOXHICTh OKPEMUX MOJIOUYHUX TOPiJ B YKpaiHi i JOCTIHKEHHS 1HITUX
BYCHUX [8], BIAMOBIAHO /10 SIKUX HAWBUILMMH HAJO0SMHU Cepe/l HAsSBHOTO I'€HO(POHITY
BIJI3HAYAIOTHCS KOPOBU TOJIITHHCHKOI MOPOJAM, SIKA 32 MOJIOYHOIO IPOJyKTHUBHICTIO
3aiimae mepie micue i y cBiti [9, 10]. ToMy 3HaHHS cTaHy MOJOYHOTO CKOTapCTBa Ta
OKpPEMUX TIOPiJl € HEOOXITHUM 71l BUBEJCHHS Traiy3i 13 KpU3H, MPOTHO3YBaHHS 00CATIB
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MPOIYKIIi1, MOJIMIIEHHS FOCIOAAPCHKY KOPUCHUX O3HAK, BU3HAUEHHS HANPSAMY CEIeKIIli
3 MOPOJI0I0, 30epekeHHs TeHO(POH Ty TOIIIO.

3a TBepPKEHHAMHU HayKOBLIIB, MOJIOYHA MPOAYKTHUBHICTh KOPiB 3yMOBJICHA HU3KOIO
TCHOTHIIOBUX Ta MapaTUIOBUX YMHHUKIB, CEpel SKUX TOPOAa, JiHIMHA HAJEKHICTb,
YMOBH BHUPOIIYBaHHSI MOJIOJTHSKY, PIBEHb I'OJIIBJII, ’)KMBA Maca 1 BiK IEPIIIOro OCIMEHIHHS
Ta OTEJICHHSI, TUIEMiHHA [[IHHICTh Oyrasi, 0aThbKa IIOTOMCTBA, BiK B JIAKTAI[ISX, TEXHOJIOT1sI
BUPOOHMIITBA MOJIOKA Toto [11-15].

Bueni ngaBHO 3’sicyBayi, L0 TOMIMIICHHS T€HETHMYHOTO MOTEHIIATy MOJIOYHOL
MIPOIYKTUBHOCTI KOPiB iICTOTHO 3aJICKHUTh BiJI AKICHOTO 000Dy, OIIIHKY Ta IHTCHCUBHOTO
BUKOPHUCTAaHHSA OyraiB-IuTigHUKIB, OaThkiB moTOMCTBA. CTBEPIKYEThCS TPO BILIUB
OyraiB-IUIiJHUKIB Ha MPOSB TOCMOJAPCHKA KOPUCHHUX O3HAK Y JOYOK Ha piBHI 90—
98 % [16-18].

JloBeneHo, 1m0 BHPOOHUIITBO MOJOKA BiJl KOPIB YKpaiHChKOi YOPHO-ps00i
MOJIOYHOT TTOPOJIH 3a TPATUIIIHHOI TEXHOJIOTII Ta He30aJaHCOBAHOTO PIBHS T'OJIBII HE
cIpusie MPOSIBY iX BHUCOKOTO T€HETUYHOrO MOTEHIlialy, XO4a HaBiTh 32 TaKUX yMOB
IPOCTEXYETHCS BIUIMB Oyras Ta JiHil Ha MPOAYKTUBHICTH JOUipHIX MOTOMKIB. [IpoTe i
eKCIUTyaTalis KOpiB pi3HHX MOpiJ B OAHAKOBMX yMOBax YTPUMAaHHSA Ta TOMIBII He
ybe3nedye ixX BiJg MpOsSBY pi3HOI MPOIYKTHBHOCTI, IO MOXE Y3rOJUKyBaThCS 3i
CHAJIKOBICTIO Ta BiJCEJICKI[IOHOBAHICTIO TOMYJSIIN 3a BiAMOBIAHMMH O3Hakam [19].
OTxe, KOPOTKUH JIITEpaTypHHUHA OIJIA] 3aCBIAYMB BIJICYTHICTh €IUMHOI JTYMKH CEpe[
HAYKOBOi CIIJIBHOTH MIOJ0 BUKOPUCTAHHS B CENEKLIWHIA poOOTi 3 MOPOJOI0 TUX YU
IHIIMX YWHHUKIB BIUIMBY, 110 3MYLIY€ MPOJIOBKYBATH MOLIYKH JIIEBUX METO/IB pOOOTH 3
Xy100010 BiAMOBITHUX TMOPIJ JUIsl TOJIMIIEHHS OCHOBHHMX O3HAK MPOAYKTUBHOCTI Ta
CTBOPEHHSI KOHKYPEHTOCIIPOMOKHOI TaiTy3i.

MeTta po60oTH — MOHITOPUHI HAasBHOTO T'€HO(POHAY Ta MPOAYKTHUBHOCTI Xyao0u
MOJIOYHHX Ta MOJIOYHO-M SCHUX MOPiA y cy0’€KTax IJIEMIHHOI CIpaBH YKpaiHu AJis
BU3HAYEHHS CTaHy Tady3l Ta BUBEACHHSA ii 3 KpU3M, a TaKOX MOUIYK YMHHHMKIB, SKi
CIIyTYBaTUMYTh TMOJIMNIIEHHIO TOCIOJAapPChKH KOPHUCHUX O3HAK Yy TENHWIb 1 KOpiB
alpMpchKoi Ta yKpaiHChKOI YOpHO-Psi00T MOJIOUHOT MOpi.

Marepiaan Ta MeToau AocJailKeHb. MOHITOPUHT CTaHy MOP1Jl BEJIUKOI poraroi
XyZ0OM MOJIOYHOTO 1 MOJIOYHO-M’SCHOTO HampsiMy HPOJYKTHBHOCTI y CyO0’e€KTax
IUIEMIHHOI CTIpaBU TBAPUHHUIITBA YKpaiHU MPOBOAMIIM HA OCHOBI aHaNi3y YMCEIbHOCTI
KOpIB PI3HUX TOpPii Ta OCHOBHUX O3HaK iX MOJOYHOI HPOJYKTHBHOCTI M
BIITBOPIOBAIBHUX 03HAK cTaHoM Ha 01.01.2024 p. 3a BukopucTanus qaHux Jlep:kaBHOTO
peecTpy CyO’€KTiB IUIEMIHHOI chopaBM y TBapuHHUITBI 3a 2023  pik.
MosnouHy NpoyKTUBHICTH KOPIB BPaXOBYBAJIM 32 HAJ0€M, KUTBKICTIO MOJIOYHOTO KUPY
1 6inka 3a 305 AHIB nepiIoi Ta TPEThOl JIakTallii. BiITBOpIoOBanbHI 03HAKH OI[IHIOBAJIN 32
MOKa3HWKAMM BIKYy 1 KMBOI MacH IiJl 4ac MEpIIOro OCIMEHIHHS, TPUBAJICTIO CepBic-
nepiogy Ta BuxoaoM Tensart Ha 100 kopis.

Jns  BU3HAYEHHS BIUIMBY TEHOTHIIOBUX Ta IAPATUIIOBHX YWHHHUKIB Ha
rOCHOJApChKU  KOPHCHI  O3HaKM XyJOOM  alpIIMpChKOi MOPOJM  MPOBOJIMIN
excriepuMenTanbHi gociipkerHs y A1 “AI imeni JlexaOpucTiB” [HCTUTYTY CBUHApCTBa
1 arpompomucinoBoro Bupobnuursa HAAH y 2021-2023 pp. 3a BUKOpUCTaHHS
MaTepiajiB MJIEMIHHOro 00Ky, iHQOpMaliifHOi 6a3u JaHUX 3 yNPaBIiHHSI MOJOYHUM
cKoTapcTBOM «byphOHKa» Ta pe3ynabTaTiB BJIACHUX MAOCHIIKeHb. JlocmiKeHHs 3
Xyno0Or YKpaiHCBKOi YOpHO-psiO01 MoJIoWHOi moponu mpoBomuiu y 2024 p. y
rOCIOApCTBaX 3 MPOTPECHBHOIO TexHoJorielo BupoOHuITBa Monoka: TOB CITI
“Imeni BonosikoBa” (PiBHeHchka 00s1.), CTOB A® “Mask” 1 IICII “Ilmemkani”
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(Uepkaceka 00u1.) Ta TpaaumiitHoro Texnosoriero: JIT A" “IlleBuenkiBchke” (KuiBchka
00m.), Il “Yaiika” (KuiBcbka 00601.) CIIOIT “Bigpomxkenns”, CTOB “IIporpec”
(Uepkaceka 006:1.). [y aHammizy BUKOPUCTAHO €IEKTPOHHY iH(opmarliliny 6azy CYMC
OPCEK cranom Ha rpyaens 2023 poxy. CTyniHb BIUIMBY T€HOTHUIIOBHX 1 apaTUIIOBUX
YUHHUKIB Ha (DEHOTHUIIOBY MIHJIMBICTh O3HAK IPOIYKTHBHOCTI OIIHIOBAIM 3aco0amMu
JUCTIEPCIMHOTO aHami3y 3 0OuMcIeHHsIM Kputepito dDimepa Ta NOKa3HUKA CHIIU BIUIMBY
3a criBBigHOWEHHSM (%) (axTopianbHOi Ta 3arajqbHOI gucHepcid (cyM KBaapaTiB
BijxuiieHs) [20].

Pe3yabTaTH gociaigxeHHsi Ta iX 00roBopeHHsi. MOHITOPHHT CTaHy ranys3i
MOJIOYHOTO cKoTapcTBa 3a nanumu 1P cranom Ha 01.01.2024 p. 3acBinyuB HAasIBHICTH
B Ykpaini 321 cy0’ekTa IUIEMIHHOI CIIpaBH, A€ €KCIUTyaTyBaslacsi MpPU BUPOOHUIITBI
MoJioKa Xynoba 11 mopia BITYM3HSHOTO Ta 3aKOPJOHHOTO ITOXO/KEHHS, a CaMe:
alipimupcebka, JpKepceiichbka, TOJIIITUHChKA, JIe0eIUHChKa, CUMEHTAIbChKa, YKpaiHChKa
Oypa MOJOYHA, YKpaiHChbKa 4YepBOHA MOJIOYHA, YKpaiHChbKa YEpBOHO-psida MOJIOYHA,
yKpalHChKa YOpHO-psiOa MOJIOUHA, YUepPBOHA CTEMOBA 1 MIBilbKa (Tabm. 1).

Tadauus 1. XapakTepucTuKa HAABHOT0 reHO(OHAY MOJTIOYHMX TA MOJIOYHO-
M’SICHMX NOpia B YKpaiHi 32 M0OJIOYHOK NPOAYKTHBHICTIO
(3a manumu JI1P 3a 2023 pik, ctanom Ha 01.01.2024 p.)

MoJsiouna MoJiouna
<N NPOAYKTHBHICTH 32 NPOAYKTHBHICTDH 32
= 2 n nepiy JaKTauin TPETIO JAKTAILI0
IMopona S S <o i’B MOJIOY- |MOJIOY- MOJIOY- | MOJIOY-
= = P Hamil, | Hui HUi  |Hamid, | Hui HUI
= § KT KUD, 010K, KT KUD, O1JI0K,
= KT KT KT KT
Alipmnpcbka 1 563 | 7352 295 222 | 7434 | 297 225
Jbxepceiicbka 4 1357 | 5643 337 235 | 6178 | 365 255
I'ommTuHChKA 95 | 74303 | 9283 357 311 {10089 | 388 337
JleGequHCchKa 2 358 | 4975 198 163 | 6258 | 260 208

CuMeHTaJIbChKA 16 4686 | 7071 285 235 6930 283 230
Yxpainceka Oypa | 5 | 1599 | 6151 | 246 213 | 7193 | 298 | 254

MOJIOYHA
YKpaiHChKa 7 | 3733 | 6584 | 252 | 234 |8051| 310 | 284
4epBOHA MOJIOYHA

VYkpaiHCcbKa

4epBOHO-psi0a 49 | 32361 | 7383 | 279 261 | 7941 | 304 270
MOJIOYHA

VYKpaiHcbKa

YOpHO-psi0a 140 118599 | 8069 | 299 260 | 8208 | 306 266
MOJIOYHA

YepBoHa cTenona 2 757 | 6051 251 203 | 6498 | 272 191
I1IBinpKka 3 3809 | 7790 | 300 264 | 9319 | 371 317

Jlinepamu 3a KUTBKICTIO TIJIEMIHHHMX TOCIHOJAPCTB € YyKpaiHChKa YOpHO-psida
mosnouHa (140 rocrogapcTB) Ta roimmTUHCHKA (95 rocnogapers) mopoau. Jlo mopia Ha
MEX1 3HUKHEHHS MOJKHA BigHecTH aupmmpcbky (1 rocmomapcTBo), J1€OEIUHCHKY,
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YKpaiHCbKy Oypy MOJIOUYHY, YEpBOHY CTenoBy (10 2 TrocmoaapcTBa) 1 MIBIIBKY
(3 rocrionapersa). | sKII0 apIIMpPChKy 1 MIBILBKY MOPOANW MOXHA BITHOBUTH KOILITOM
3aKOPJIOHHOI0 TeHO(OHIY, TO YKpaiHChbKy Oypy MOJIOYHY 1 YEpBOHY CTENOBYy —
npoOJeMaTHYHO 3 OrJIsiLy Ha BiAcyTHICTH OyraiB nanux mopin. Ilorosis’s xopiB y
JIOCJTIJDKYBAaHUX Cy0’€KTaxX IJIEMIHHOI CITPaBH Y MOJIOYHOMY CKOTapCTRBI Bapilo€ Ha piBHI
358-118599 romis 3a 3araibHOrO MOTOJIB’ S 3a yciMa opogamu — 241825 rouis.

3aragpHOBIIOMO, IO 1HTEHCHUBHICTh BHKOPHCTAHHS TIOPOAM 3A€OUIBIIOTO
3YMOBJIIOETHCS 11 MPOJYKTUBHICTIO, TOOTO BiJICENEKI[IOHOBAHICTIO 3a BiJIMOBIIHAMH
rOCHOJApChKU  KOPUCHMMM  O3HAaKaMM,  SIKI  BIJHOCSATh  MOMYJALII0 10
KOHKYPEHTOCTIPOMOXKHOT YW HEUYUCICHHOT W Maike 3HUKIOI. AHam3 MOJIOYHOL
IPOAYKTUBHOCTI HasiBHOrO reHOQOHAY KOpiB YKpaiHi Ha nmoyatok 2024 p. naB 3Mory
3poOuTH BHUCHOBOK, mo moHax 7000 Kr 3a mepury JakTamiro MPOAYKYyBaJld KOPOBU
roMmTUHCHKOI moponu (9283 kr), ykpaiHcbkoi 4opHO-psiooi momounoi (8069 kr),
mBinbkoi (7790 kr), ykpaiHChKOi 4epBOHO-psi00i MosouHOi (7383 Kr), alpmmpchbKoi
(7352 kr) i cumenTanbebkoi (7071 kr) 3a cepeAHBOT TPOAYKTUBHOCTI O AOCIIIKYBAaHUX
nopoaax — 8541 kr.

[Ipy 1bOMY KOPOBHM KOHKYPEHTOCIIPOMOXXHOI HaBiThb B yMOBax YKpaiHu
TOJIITHHCHKOI TOPOAM TEPEBHUILYBATM OCOOMH 1HIIMX TMOPiA 33 MM NOKAa3HUKOM Ha
12144308 xr. KinpKicTh MOJIOYHOTO >KUpPY 1 Oimka y KOpPIB-EPBICTOK HE
3YMOBITIOBAJIACS BEJIMYMHOIO HAJI0K0, OCKUTBKY Il TOKa3HUKH BBAYKAIOTh aHTarOHiCTaMH.
[IBuame 3a Bce 11e OyB MpPOSB MOPOAHUX OCOOJIMBOCTEH TBapuH Ta IX I'€HETHYHOTO
noreHuiany. Ilpu npomy HaANOUIBIIY KUIBKICTh MOJIOYHOTO JKUPY OTPUMAIU BiJ
NpeJCTaBHUIb TOJIITHHCHKOI, JPKePCEHChKOT Ta IIBILBKOI MOPiJ, a MOJIOYHOTO OlIKa —
TOJIIITUHCHKOI, MIBIIBKOT H YKPaiHCHKOI 4€PBOHO-PA00T MOJIOYHOI OPO/IH.

BpaxoByroun, mo mnepepoOHI MimpueMcTBa B YKpaiHi HpH 3aKyIiBiIi MOJOKa
OLIIHIOIOTh HOT0 HacaMmIiepes1 3a BMICTOM KUPY, B TOM yac SIK MPOBiAHI CBITOB1 KpaiHU —
3a BMICTOM OiJKa, BJIaCHHUKaM XyAoOM IpH BHOOpI MOPOIM A PO3BEACHHS Ta
BUPOOHUIITBA MPOAYKIIIT AOLIIBFHO BPaxyBaTH, 1110 aKTyaJIbHIIIE JJIs HUX: 6araTo MojoKa
3 HEBUCOKHMM BMICTOM >KHPY UM MEHIIE MOJIOKA, i€ BUCOKOI SKOCTI.

Y MOJOYHOMY CKOTapCTBl, SIK BJIaCHE 1 B LIJIOMYy IO Taiy3l TBapUHHUIITBA,
OCTaHHIMM POKAMHU aKTyaJbHMM € THMTaHHS 30€peKeHHs IMOpiJ, SIKI MalTh CTaTyC
BITYM3HAHUX Maibke 3HUKIUX. Cepel HasgBHUX Hapa3l MOJOYHHMX MOpPiA A0 TaKHX
HaJIe)KaTh JIeOeTMHChKa 1 YepBOHA CTEIOBA, K1 HE MalOTh BUCOKOI IPOAYKTHUBHOCTI, aje
€ HalllOHAJIbHUM HaJ0aHHSAM 1 HpU IX PO3BEIEHHI HE CTOITh 3aBJaHHS 1CTOTHOIO
HOJIMNIIEHHS TOCTIOAAPCHKU KOPUCHUX O3HAK. AJDKE 3aralbHOBIIOMO, III0 BTpaTa OJJHOTO
BUJY ’KUBHUX ICTOT CPUYMHIOE 3HAUH1 MOPYILIEHHS PIBHOBAru 610po3mMaiTTsi pOCIMHHOTO
1 TBapMHHOTO CBITY, BKJIIOYAlOYM 3MIHU B COI[aJILHOMY N €KOHOMIYHOMY PO3BHUTKY
JIONICTBA.  AHAJOTIYHO  MOKHA  CKa3aTh W I[OJAO  3HUKHEHHS  TOPIf
CUIbCHKOTOCIIOAAPCHKUX TBAPUH, X0Ua 3 1HIIOT0 OOKY — MOPO0yTBOPIOBAIBHUIM MpoIiec
HE 3YMUHUTH ¥ PO3B'S3aHHS MMTaHHS 3a0€3IeYeHHS JIIOJCTBA MPOYKTaMH TBAPUHHOTO
MOXO/KEHHS HAJIEKUTh JI0 OJHIET 3 HOro r100anbHUX MPOOIIEM.

Ouinka HasgBHOTO reHO(OHIY MOpPiJ 3a MOJIOYHOIO MPOAYKTHBHICTIO KOPIB 3a
TPETHOIO JIAKTALIEI0 € HAUOUTBII 00’ €KTUBHOIO Y MOJIOYHOMY CKOTapCTBi, OCKIJIBKHU Ja€
3MOTY HE JIMIIE OLIHUTH OyraiB 3a SKICTIO JTOYOK W BHM3HAUMUTH Kpamll JiHi{, a i
CIUIAaHYBATH CEJIEKIIIHY poOOTY 3 MOMYJISLI€I0 HA IEPCIIEKTUBY.

3a pe3yJabTaTaMH HAIIWX AOCTIIHKEHBb 3’SCOBAHO, IO B JHWHAMII TEPIIOTo-
TPETHOTO OTEJICHHSI KOPOBU YCIX MOPijA, KpIM CHMEHTAIbChKOI, 30UIbIIyBaIN Haliil 3a
305 nHIB KOXXHOI HACTYMHOI JIaKTarlii, IO 3aKOHOMIPHO 3 Orsiay (i310J0TTYHUX
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ocoOnuBOCTeM opraHiaMy TBapuH. llpm 1bOMYy TOJINIIEHHS O3HAaKU cepen
JIOCTiPKYBaHUX TOpia OyJo HE OJHAKOBHM 1 3aJekano SK Big iX TOPOIHUX
0COOJIMBOCTEH, TaK, WMOBIPHO, ¥ BiJ IHIIUX YWHHUKIB, CEpPed SKHUX TEXHOJOTis
BUPOOHHUIITBA MOJIOKA, PIBEHb CEJIEKIIii, CIIaIKOBICTh 3a FOJIIITHHCHKOIO MOPOJIOKO.

Hamumu nociikeHHAMEI BUSBIICHO, 1110 BIIPOJOBK TPETHOI JIaKTaLlli, SK 1 epIloi,
HaiOl1bIIe MOJIOKa OyJI0 OTPUMAHO BiJl KOpiB TommUTHHCHKOT mopoau — 10089 xr, mo
MIATBEP/DKYE 1X poOdb CBITOBHX JIJIEPIB 3a MOJIOYHOKW MpoayKTuBHICTIO [10].
3 HE3HAUHOIO PI3HUIICIO IIOJO0 KOPIiB TOJIITHHCHKOI MOpoaw, ane meHme Ha 770 kr,
IPOAYKYBaJIU MOJIOKO ITPEJCTaBHUKH IIBILBKOI IOPOAH, 11€ IPU TOMY, 1110 CEpell TBAPUH
i€l TMOpoAM € JBa CTaja XydoOM BITYM3HSIHOTO MOXO/DKEHHS 3 JIy)KE€ HHU3BKOIO
OpOAYKTUBHICTIO. T00TO, MOXHa CTBEppKyBaTH, L0 JaHa IHOpoJa 3aKOpPAOHHOIO
MOXO/DKEHHSI B yMOBAaX IMPOTPECHBHOI TEXHOJOTIT B YKpaiHi HE TOCTYMAEThCS Kpariid
CBITOBIH MOPOJI, @ OT)KE MOXKE OyTH MOMYJIAIIEI0, PEKOMEHIOBAHOIO /JIsi BUPOOHUIITBA
MOJIOKAa B YMOBAaxX BiJTHOBJICHHs Taiy3i. be3nepeuHo, 3a cTBOpEeHHs TBApUHAM YMOB JIJISI

Hapiii kopiB pemTs 10CIiKyBaHUX TIOPiJ 32 TPETHOIO JAaKTaLlil0 OyB HIDKIUM, HIXK
y cepeHbOMY 3a yciMa nopoJamMu YKpaiHu i BapitoBaB y Mexax 6178—8208 kr. 3a mieto
JAKTAIi€l0 BCTAHOBJICHA TEHACHIIS HAMBHUIIOI KIJIBKOCTI MOJOYHOTO JKUpY 1 Oinka,
aHAJIOTIYHO JI0 KOPiB-TIEPBICTOK.

KpiM MOJOYHOI MNPOAYKTUBHOCTI AaKTyaJIbHOIO TPOOJIEMOI0 y MOJOYHOMY
CKOTapCTBI € BIATBOPEHHS XyA0OH, SIKE y3TOJKYETHCS 31 CKOPOUEHHSIM BIKYy MEpIIOro
IUTIZIHOTO OCIMEHIHHS Ta MOYJIMBICTIO PAaHHBOTO 3aJyyeHHS KOpiB /10 BHPOOHHIITBA
MOJIOKA, a TaKoX OaXaHHsAM MaTuh OpuILIx mopiuHo [21, 22]. BOawaerscs, mio
ONTHUMaJIbHA TPUBAIICTH CEPBIC-TIEPIOY Y KOPIB CYHaCHUX MOPia Mae OyTH Ha piBHI 90—
120 guiB [23], oIHAK y BUCOKOMPOJYKTUBHUX CTa/laX WOTO TPUBAIICTH JOCUTh 4acToO €
BUIIIOIO, a BHCOKOIPOAYKTUBHI KOPOBH XapaKTepU3YIOThCS TIOJOBXKEHHSM CepBic-
nepiofy 1 TPUBAIOCTI MEPIOAYy MK OTENCHHSAMM, 3MEHIIEHHSIM BUXOAY TEJSAT Ha
100 xopiB, MiABUILIEHHSAM BIJICOTKAa BHOpaKyBaHHS KOpIB BIIPOJOBXK MEPUIOi-Apyroi
JaKTalii yepe3 MOpyIIEHHs BIATBOPEHHS 1 riHEKoJoriuHi XxBopoOu [24]. ITonpu Te, 1o
03HAKH{ BIATBOPIOBAJIbHOT 3JaTHOCTI XyA00M MalOTh HU3bKUI KOEPIIIEHT yCIaKyBaHHs
1 IOCSTTH iX CeNeKUIHHOro MOMIMIIEeHHs JOCUTh CKJIaJHO, BYEHI BBAXKAIOTh, 1110 32 HUMHU
BapTO MPOBOAWUTH JA00Ip Ta TMONIMNIIyBAaTH CTaH BIATBOPEHHS Yy CYYacHHX
BHUCOKOMPOAYKTUBHUX CTaJaX BHACIIIOK IHITUX YMHHHKIB [25, 26].

MOHITOpPUHT JOCHIPKyBaHUX TOpPiJ 3a BIKOM KOpPIB MpPH NEPLIIOMY OCIMEHIHHI
3aCBIIYMB 3HAYHY MIHJIUBICTh TOKa3HUKA, SIK Y MEKax OJHIET i Tiei camoi mopoau, Tak i
MDK HUMH. ToOTO, MOXHA 3 BIIEBHEHICTIO CTBEP/KYBaTHU TIPO HEMOXKJIUBICTH
KOHCOJIJIAllil MOpoaM 3a MM MOKAa3HMKOM 3 OMIAAy Ha OibIl BaKJIMBE 3HAYECHHS
CeJIeKIII] 3a HaJloeM. 3a yciMa HasiBHUMHU B YKpaiHi Ha mo4atok 2024 p. MOJIOYHUMHU
opoJamMM, BIK KOpIB NpH MEpIIOMY OCIMEHIHHI BapiloBaB y Mexax 365—662 mHiB,
MO3UTHUBHO BUIUISIOYH TONIITHHCHKY MOPONY, SIKa WMOBIPHO YTPUMYETHCS B YMOBax
Cy4acHOI 1HTEHCHBHOI TEXHOJIOTii, J€ BIATBOPEHHIO MNPUAUISIIOTh MEpUIOYepProBe
3Ha4eHHs (Tadm. 2).

[Ipy mpoMy B VYKpaiHi ONTUMAIbHUM BIKOM IEPIIOrO OCIMEHIHHS TEeJIHIb
BBA)KAETHCS BiK, KOJM BOHU AocsaratoTh 70-75 % xuBoi Macu gopocioi koposu. [Ipote B
NPOBIAHMX CBITOBHUX KpaiHax JaBHO BIPOBAJWIM iHTCHCUBHE BHUPOIIYBAaHHS TENIUIb Ta
ix ocimeHiHHs y Bitli 14—15 micsmiB. [1inTBepHKYIOTh MOKITUBICTD 3aTy9E€HHSI TETUIH 10
BIITBOpEHHs Yy Bili 14—16 wmicsaiB 1 OOCHIKEHHS I1HIMIMX BUYeHUX [27], sSKUMHU
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BCTAHOBJICHUW BHCOKHH JIOCTOBIPHUN KOPENAIIHHUN 3B’SI30K MK BIKOM IIEPIIOTO
OCIMEHIHHS Ta HaJI0OEM KOPiB-TIEPBICTOK.

[HCcTpyKIiEr0 3 OOHITYBaHHS BEJIMKOi poraToi XyJAo0HM MOJOYHHUX 1 MOJIOYHO-
M’sicHEX Topif [28] mepenbadeHi pi3HI MOKA3HUKU KUBOI MAacu KOPIB NPU MEPIIOMY
OCIMEHIHHI 3aJIe)KHO BijJl IOPOAM ¥ BiKy, TOMY HOPIBHIOBATH iX BOAYa€ThCS HE 30BCIM
KOPEKTHO, X04a CJIi/I BII3HAYUTH, 10 OCIMEHIHHS KOPiB *KUBOIO Macoro nmoHaa 400 kxr y
Bimi 18—20 wmicsmiB He cayryBaTuMe NMpHOYTKOBOCTI raidysi. 3a MM MOKa3HUKOM TEX
iCHye 1ICTOTHa MIHJHMBICTb HaBiTh y MeXaxX OJHI€I TOpOAW, BKIIOYAIOYH
KOHKYPEHTOCIIPOMOXHI, sIK, HanpukJjaz, rommTruachka (307—540 kr), ykpaiHChbKa YOpHO-
ps6a monouna (310—454 kr), mBirpka (373—413 kr).

Tadauusa 2. XapakTepucTHKA HABHOTO reHO(OHIY MOJTOYHHX Ta MOJIOYHO-
M’SICHHUX NOPiJx B YKpaiHi 32 BiATBOPIOBAJIbHMMH 03HAKAMH
(3a manumu JI1P 3a 2023 p., cranom Ha 01.01.2024 p.)

=R Bik npu ’Kupa maca | Tpusaiicres | Buxin
Z 2 nepimoMy | 3a Iepuioro cepBic- TeJSAT
Ilopona % % n, ociMeHiHHi, | ociMeHiHH1, nepiony, Ha 100
E 5 Kopis JHIB KT AHIB KOpiB,
g 2 (min-max) (min-max) (min-max) roJi.
Alipmirpcbka 1 563 498 360 191 62
Jxepcelicbka 4 1357 402485 275-295 60-154 68
['onmtuHChKA 95 74303 | 365-580 307-540 47-225 84
JlebequnchbKka 2 358 546-600 386402 92-122 93
CumenTanbcbka | 16 4686 375-588 336460 44-157 85
Y xpaichia 2 | 1299 | 390482 | 330-365 | 135-155 | 88
Oypa MoJIOUHa
YKkpaiHCcbKa
YepBOHA 7 3733 427-530 360440 57-162 76
MOJIOYHA
YkpaiHCcbKa
4epBOHO-psiOa 49 32361 372-662 320474 43-255 81
MOJIOYHA
VYkpaiHcbka
Y4OpHO-psiOa 140 | 118599 | 365-660 310454 44-237 82
MOJIOYHA
Heproma 2 | 757 | 428-531 | 391-420 | 120-137 | 83
CTenoBa
[IBirpKka 3 3809 409-598 375413 107-120 87

BapTo Takox 3ayBakuTH, 110 y OLIBIIOCTI JOCTIIKYBAHUX IOPIJ € cTaaa, Je
BIITBOPEHHIO TIPUAUISETECS HaJIe)KHA yBara 3 OMIAAY Ha HWKHIO MEXY ITOKa3HUKA
TPUBAJIOCTI CepBicC-Nepioy, AKa 3HaXOAUThCS Ha piBHI 43—135 nHIB if MOKe 3a0e3neUnTH
IOpIYHE OTPUMAHHS TPHUIUIOAY. AJie HaBiTh Cepell KOHKYPEHTOCIPOMOXKHUX TOPIT
MPOCTEXKYETHCS TEHIEHIliSE MO mpoOieM i3 BinTBOpeHHsM. ToOTO, BHCOKa MOJIOYHA
MPONYKTUBHICTh €  BCE-TaKM  AHTArOHICTOM  BIiATBOPIOBaJbHIA  3/IaTHOCTI,
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MiATBEPHKCHHSIM YOT0 € BEPXHS MeKa IMOKa3HUKA TPUBAIOCTI cepic-tiepioay (150 nHiB
1 OLyIbIIIE), 10 YHEMOXKITMBIIIOE SIKICHE BIITBOPEHHS CTA/a.

Buxin tensat Ha 100 kKopiB 3arajgoM He HAJICKUTH J0 TOKa3HUKIB BiTBOPIOBAILHOT
3IaTHOCTI, aJie BiH Ja€ 3MOTY MaTH YSIBJICHHS 111010 HEOOXiIHOCTI BUOpaKyBaHHS KOPIB,
BBEJCHHSA TEJIULb B CTal0, PO3LIMPEHHS IOrOJiB’S, MOXIIUBICTH J000py 3a
BIJIMOBIITHUMHA O3HAKaAMH TPOAYKTHBHOCTI TommIo. lleil moka3HWK 3HAYHOKO MIpOIO
3aJI€KUTh BiJ TEXHOJOIl BHPOOHUIITBA MOJIOKA, HPUHHATOI B TOCIOJAPCTBAX,
npodecioHai3My JIiKapiB BETCPUHAPHOT METUITMHH Ta TEXHIKIB IITYYHOTO OCIMEHIHHS,
SIKOCTI1 CriepMHU. 3 OIS,y Ha OTPUMaH1 HaMU PEe3yiIbTaTH JOCIIKEHb, HAUOLTBITUN BUX1]T
tesat Ha 100 kopiB — 93 ronoBu, oTpEMaHoO BiJ JIEOETMHCHKOI OPO/IH, X04a ii MOJIOYHA
HIPOAYKTUBHICTh Oakae OyTu Kpaioro. BpaxoByrouu, 110 Lie Maiike 3HUKJIa opoja —
MaeMO Te, M0 MaeMmo. Bixm pemru mopin, KpiM aWpmupchkoi, pKepceHchKoi i
YKpaiHChKO1 4epBOHOI MOJIOUHO1, oTpuMaiu Bix 81 1o 88 tensat Ha 100 kopiB. Haiimenmie
temsT Ha 100 kopiB — 62 roJIoBH, OTPUMAHO BiJI KOPIB alfpIIMpPCHKOi TOPOJIH.

OTxe, MOHITOPHUHT rajly3i MOJIOYHOI'O CKOTapcTBa YKpaiHu B Cy0’ €KTax MIEMIHHOL
cupaBu ctanoMm Ha 01.01.2024 p. Bka3ye Ha Te, IO Bix OUIBIIOCTI HAsBHHUX MOPIiA,
BKJIFOYAIOYM ¥ BITYM3HSAHI, SKI CTBOPEHI 3a BUKOPUCTAHHS KpaIioro CBITOBOTO
reHo(OHIy, MO’KHAa OTPUMATH BUIILY NMPOTYKTHBHICTH, e TPU IIbOMY CIIiJl BpaxyBaTu
TEXHOJIOT1}0 BUPOOHMLITBA MOJIOKA, SIKY BBA)KAIOTh UM HE HAWUTOJIOBHIIIUM YHHHUKOM,
Oe3mepedHo TMicis CeJNeKIii, MiABHIIEHHS TOCTOAAPCHKH KOPHCHUX O3HAK XYHOOH.
Sk 3acBIIUYIOTh 3aKOPAOHHI HOCHiAHUKHU [29], BUpOOHHITBO MOjoka B kpaiHax €C
IPYHTYETbCI Ha yTPUMaHHI XyA00M B KOMGPOpPTHUX yMOBax O€3MpHB’sI3HO,
3a0e3Meuyrour TaKUM YHHOM 3MEHILIEHHs BUTpaT pooodoi cuiiu. HeBianoBiIHICTh yMOB
yTpuMaHHs (i310J10TYHUM TOoTpebaM HEraTMBHO BIUIMBaE Ha (YyHKLIOHYBAHHS
OpraHi3aMy B LUIOMY Ta HpPU3BOJUTH A0 3MEHIIEHHS BHUpoOsieHoi mpoxykuii [30].
KpiM noniniieHHs npoayKTUBHOCTI KOPiB BapTO TaK0K 3BEPHYTH yBary Ha HEOOX1JHOCTI
3011bIIEHHST TOTOJIB’SL Xy#AoOM ¥ cTax mo iX pO3BENEHHIO, OCKUIBKM mpobiema
3a0€e3MeYeHHs HaCEeJICHHS SIKICHO0 MOJIOYHOIO MPOAYKIIIEIO 3aTUIIIAETHCSI HEBUPIIICHOIO.

Kpim pocnimpkeHHs CTaHy raixy3i MOJIOYHOTO CKOTapcTBa B YKpaiHI Ha MOYaTOK
2024 p., namu OyiM BH3HAUY€HI YMHHUKHU BIIUBY Ha MPOSIB OKPEMHX TOCIOAAPCHKU
KOPUCHHUX O3HAK XyJ00H alpIIMPChKOI Ta YKPATHChKOI YOPHO-PsI00i MOJIOYHOT MTOPOAH.

Jnst xynobu aipmmpchbkoi MOpOAM BU3HAYAIM BIUTMB JIIHIHHOI HAJIEKHOCTI Ha
KHUBY Macy TeJIHLb IPU HapOKeHH], y Billi 6, 12 1 18 MicswiB, BB 0aTbka MOTOMCTBA
ONIHI€T JIHII Ha picT TeNWLb NpPU HAPOIKEHHI Ta B IMpoLeCl BUPOIILYBAaHHA 0
18- MicsSUHOTO BiKY, YMOB BHUPOIIYBaHHsS Ta 0aThbKa MOTOMCTBA HA JKUBY Macy TeJST B
pPaHHBOMY Billl, BIKY B OTEJIEHHSIX Ha TPUBAJICTb JIAaKTallii, METOAY MiA00pY 0aThKIBCHKUX
nap Ha *HMBY Macy B IPOILIECi BUPOIIYBaHHs, a TAKOXK MOJIOUHY NMPOIYKTUBHICTh KOPIB-
MEePBICTOK.

OnHoakTOpHUM TUCHIEPCIHHUM aHANIi30M BCTAaHOBIIEHO, IO BIUIMB JIIHIHHOT
HAJISKHOCTI Ha KUBY Macy TEJAT alpIIMPChKOi MOPOIU Y Pi3HI Mepioau pocTy OyB HE
oaHaKoBUM (Tab1. 3). JIiHifiHA HAJEKHICTh TEJIAT HE Majla 3HAYCHHS JUTS ITOTIIIICHHS X
’KMBOI MacH MpHU HApOKEHHI, aje YWHUJIA JOCTOBIPHUHN BIUIMB Ha picT y Bimi 6, 12 1
18 micAwiB, 1m0 NOTPIOHO BpaxoBYBaTH MpH (HOpMYyBaHHI BUCOKOMPOIYKTUBHOTO CTaza
XyZno0u aipmupchkoi mopoau. Brums Oyras, 6aTbka MOTOMCTBA, Ha )KHUBY Macy TEJAT Y
pi3Hi mepioan pocTy BapitoBaB Ha piBHI 2,25-20,03 % i TOCTOBIpHOTO 3HAYEHHS MaB
nutie y Biri 12 micsiis.

57



Csunapcmeo i azponpomucioge supoonuymeo. 2024. Bun. 4(82)
Pig Breeding and Agroindustrial Production, 2024, 4(82)
ISSN 2786-7730 CCBY-NC4.0

JloBenieHo, 1110 YMOBH YTPUMAaHHS YMHATH BUCOKUH JOCTOBIPHHUI BIUIMB HA JKUBY
Macy TEJAT y MICSYHOMY Billi. 3p00JIEHO BUCHOBOK, IO TEJSAT alpIIMPCHKOI MOPOAH B
paHHBOMY Billi Kpalle BUPOLIYBaTH OE3MpPUB’SI3HO B KIITKaX, PO3TALIOBAaHUX Ha
BIIKPUTOMY TMOBITpi (XOJOAHUH CHOCIO yTPUMaHHS), Ta IO BUCOKHNA TE€HETUYHHA
NOTeHIiasl 0aTbka HE TPOSBISAETHCA y TIPIIMX yMOBAaX BHPOLIYBaHHS TENAT BiX
HApOJDKEHHS 70 MICSIYHOTO BIKY.

Ta6auns 3. Cuiia BIVIMBY OKpeMHMX YMHHHUKIB Ha rOCNOJaPChKH KOPHCHI 03HAKH
Xya00m aiipmiapcbKoi nopoau, (%)

YacrTka KpnT.epip“l .
Yuciao BILIMBY AOCTOBIPHOCTI
Iokasnuk . ) ®imepa
rpaganiu M)
(F)
Bnaus ninii na orcusy macy mensim
— IIPU HApOJHKCHHI 4/305 0,58 0,45
—y 6 MicsIIIiB 4/298 8,95 7,32
—y 12 micsuis 4/296 5317 4,14
—y 18 micsuis 4/296 6,20"" 4,88
Bnaus 6y2as, bamvka nomomcmea, Ha HCu8y Macy meisim
— IPU HAPOJKEHHI 1/31 8,22 2,77
—y Bimi | micsg 1/31 5,98 1,97
— y Bini 3 MicsIIiB 1/31 2,25 0,71
— y BiIll 6 MICSIIIB 1/31 5,48 1,79
—y Bimi 12 Mics1iB 1/31 20,03" 8,25
— y Bimi 18 Mics1iB 1/31 5,46 1,79
Bnaus ymos ympumanns mensim ma noxo0xcents 3a 0amvKOM HA HCUBY MACY
— y Bini 1 micsis 1/36 12,58" 5,18
— cuOciB 3a 0aTbKOM Y Billl | micss 1/26 30,65 11,49

Hpumimka: * — p<0,05; ** — p<0,01; *** — p<0,001

3araqpHOBIIOMO, IO JJIsSi MOJIOYHOTO CKOTapCTBA 3aBXKAM AKTYaJIbHUM € aHalli3
HA/I0OI0 KOPIB 3aJIeKHO BiJl TPUBAJIOCTI JIAKTAallii, sIKa AaCOLIIOE 3 CepBiC-NEPiOJIOM,
3aIUTITHEHICTIO KOpPIB  Ta  MOJIMBICTIO HIOPIYHOTO  OTPUMAHHS  MPHUIUIONY.
OnHOpaKTOPHUM JUCTIEPCIMHUM aHali30M MM BCTaHOBHIJIH, 1110 BiK KOPIiB alpIINPCHKOi
MOpOAM B JIAKTalliIX YMHUTH He3HauHu#l (2,59 %), anme NOCTOBIpHUM BIUIMB Ha ii
TPUBAJICTb.

HayxoB11l nepeKkoHy0Tb, 110 HOJINIIUTA TPOAYKTUBHICTh XyJJOOW MOKHA TaKOXK
HUIIXOM  TOUIYKYy  METOIB  PO3BEACHHS YW  BJAJIOTO  MiAOOpy  TBapHH.
Hammumu qocmiokeHHAMHE — 3°COBaHO, IO MeToa miadopy OaThbKIBCHKUX — Map
aifipmmpcebkoi mopoau (JiHIHE pO3BEAEHHS, KPOC JIiHINA Ta CXpeIlyBaHHs) CIPAaBIsAB
JIOCTOBIPHUI BILJIMB Ha JKUBY Macy Teiuib y Bimi 3, 12 1 15 wmicsmiB (BianosigHo 4,19;
5,8116,34 %) Ta Ha Haxi#i KopiB nepioi Jaktauii — 9,4 % (p < 0,01) i He oCTOBIpHUI —
Ha BMICT Xupy 1 611ka B Moo (Biamosinxo 0,2 % 10,6 %).

Jis  BUSIBIEHHS YWHHHMKIB TEHOTHIIOBOTO XapakTepy, IO CIyryBaTHMYTb
MOJTIMIIICHHIO IHTEHCUBHOCTI POCTY TEJIHIh YKPATHCHKOI YOPHO-PSAO01 MOJIOYHOT TOPOIH
OPOBOIWIN JOCTI/DKEHHS B YMOBaxX IHPOTPECHBHOI Ta TPaaWIINHHOI TEXHOJOTIT
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BUPOOHMIITBA MOJIOKA. Bu3Hauanm BIUIMB JiHIi, Oyras, 6aThbka MMOTOMCTBA, Ta YMOBHOL
KPOBHOCTI 3a TOJIIITUHCHKOIO MOpojor0. Hammmu nocmiuKeHHsIME 3’ 1COBaHO, IO 3a
MIPOTPECUBHOT TEXHOJIOTIi KOE(IIIEHT CWJIM BIUIMBY JIiHII Ha JKMBY Macy TEIUIlb B
00yMOBJIEH1 BIKOBI niepiou (HapomkeHHs — 18 micsiiB) OyB JOCTOBIpHUM 1 BapilOBaB y
Mexax 5-6 %, Ha abcomoTHHI 1 cepeAHbOJOOOBHUII MPHUPICT 3a YBECh IMEPioj
BUpOIIYBaHHSI — 5 %, a 3a TpaauuiiHOi TexHousorii — BigmoBigHO 6—26 % Ta 23 %.
B ymoBax nporpecuBHOI TEXHOJIOTI{ cula BIUIMBY OaThbKa Ha KUBY Macy TEJIMLb I 4ac
BupomryBaHHs craHosmwna 1143 % (p<0,01) 3a HaiiOiIbImIOro 3HAYEHHS MpU
HApOKEeHHI, Ha a0COMIOTHUH 1 cepeanbonoboBuil mpupict — 13 %. EdextuBnicTb
BUPOIIYBaHHS TEJIHIb B YMOBAX TPAJAULIIAHOI TEXHOJIOTIi BUPOOHUIITBA MOJIOKA MA€E IIIe
BUIIl TMOKAa3HWKHU BIUTUBY CHAaJKOBOCTI OaThKiBCbKOI OCHOBM. Tak, 3a TpaauiiiHOI
TEXHOJIOTii BUPOOHUIITBA MOJIOKA CIIaIKOBICTh OaThKa CIIPHSIE IMiIBUIIICHHIO MPUPOCTIB
KMBOI MacH TEJIMLb 3a NepioJl BUPOILILYBaHHs B1Jl HApPOJKEHH 10 18-MicsuHOrO BIKYy Ha
piBHI 26-56 %, abCONIOTHOTO 1 cepeaHhOI000BOTO TPHPOCTIB — 46 % 3a BHCOKOT
JIOCTOBIPHOCTI IOKa3HHKa. BogHOYac yMOBHa KPOBHICTh 3a T'OJILITHUHCHKOIO HOPOJIOIO
mana Hu3bkui (0,3-2,5 %) 1 He MOCTOBIpHUI BIUIMB HAa iHTCHCHUBHICTH POCTY TEJHIb
YKpaiHChKOT YOPHO-PsA00T MOJIOUHOI IOPOJH, TOMY YUHHHUKOM BOUPHOTO CXpEllyBaHHs
MOYKHA 3HEXTYBATH IIPH MOJIMIIEHH] )KUBOI MAaCH TEJIUIh B MPOLIECI BUPOIYBaHHS.

Orxe, IS TiABUIIEHHS J>KUBOI Macu Ta aOCOJNIOTHUX 1 CEepeIHbO000BHX
IOPUPOCTIB TENUIb YKPAiHCHKOI UYOpPHO-psiO0i MONOYHOI TOpoAM B Tporeci ix
BUPOIIYBaHHS B/l HApPOXKEHHA 10 18-MicsuHOrO BiKy, BapTO BPaxOBYBAaTH TE€XHOJIOT1IO
BUPOOHUIITBA MOJIOKA, a TaK0XX TaKl YNHHUKHM T€HOTHUIIOBOTO XapakTepy, SIK JiHiiHa
HaJIe)KHICTh 1 MOXO/KEHHS 3a Oyraem, 6aTbKOM MOTOMCTBA.

BucHoBKkH. MOHITOPUHT Tady31 MOJIOYHOTO CKOTapcTBa B Cy0’€KTaxX IUIEMIHHOI
crnpaBu B YKpaiHi Ha moyatok 2024 p. 3acBi14MB, 1110 JJ0 BAPOOHUIITBA MOJIOKA 3JTy4€HO
11 mopia BITYM3HSIHOTO Ta 3aKOPIOHHOTO MOXOKEHHS 33 ICTOTHOT ()eHOTUIOBOI PI3HHUIII
MOKa3HMKIB MPOIYKTUBHOCTI MaTOYHOTI'O IMOTOJIiB’sl KOpIiB B rocrnogapcTBax. OIMHUYHI
roCIIO/IapCTBa YTPUMYIOTh KOpIB aMpIIMpChKOi, J1€O0EIUHCHKOI, yKpaiHChbKOi Oypoi
MOJIOYHOI, YEepBOHOI CTENOBOi M MIBILBKOI MOpiA, L0 MOTPIOHO BpaxoBYBaTH IS
30epexeHHs reHO()OHAY TOPiA MOJIOYHOI'O HAIpSIMy IPOAYKTUBHOCTI B YKpaiHi.

JlinepaMu 3a HaJl0€M MEPIIOT Ta TPETHOI JaKTaLlli BU3HAHO KOPiB TOJIITUHCHKOT Ta
YKpalHChbKOI 4OpHO-psiO0i MojouyHoi mopia. HasBHI mopoau He KOHCOJIAOBaHI 3a
NOKa3HUKaMM BIJTBOPIOBAJIBHOI 3/aTHOCTI W ICTOTHO PI3HATbCA MK coboro. Jlims
OUTBIIOCTI MOPiJ BIITBOPIOBANIbHA 3[JaTHICTh € AHTATOHICTOM MOJIOYHOI IPOYKTHBHOCTI.

Jnis moninieHHs po{yKTUBHOCTI KOPIB 1 TETHIb alpIIMPChKOi HOPOH MOTPiOHO
30CepEeUTUCS Ha YMHHUKAX, SKi JOCTOBIPHO BIUIMBAIOTH Ha JKUBY Macy TENHWIb B
paHHBOMY Billl ¥ B TMpoOLECI BUPOIIYBaHHS 1 Ha MOJIOYHY MPOJYKTHBHICTH KOPiB-
MEPBICTOK, a caMe: HaJIeKHOCTI TBAPUH JI0 BIAMOBIIHOI JTiHI1, TOXOKEHHS 3a 0aThbKOM,
yMOBaxX BHpOIIYBaHHS B PaHHbOMY BIilli, METOAy MiA00py OaThKIBCHKHX TMap, Cuia
BIUTMBY SIKMX 32 pe3yJbTaTaMU JUCIEPCIHHOTO aHai3y Oyia JO0CTOBIPHOIO.

[ToninmeHHs: IHTEHCUBHOCTI POCTY TENUIb YKPaiHChKOI YOPHO-psi001 MOJIIOUHOL
TIOPOJIH, 33 HAIIMMH JIOCITIPKEHHIMH, 3AJICKHUTh BiJI TAKUX TEHOTUTIOBUX YHHHUKIB, SIK
JiHisA 1 6aTHKO MOTOMCTBA, @ YMOBHOIO KPOBHICTIO 32 TOJIITHHCHKOIO TIOPOI0I0 MOXKHA
3HEXTYBAaTH 3 OTJISAY Ha il My)ke HU3BKWN Ta HEAOCTOBIPHWI BIUIMB Ha XKHBY Macy
TBapHH.

IlepcnekTHBY MOAAJBIIUX A0CTiAKeHb. Ha mepcriekTHBY BapTO MpoaHalizyBaTu
CTaH rajry3i MOJIOYHOTO CKOTapCcTBa B TuHaMili 5—20 poKiB 3 aKIIEHTOM 3MiH 110 perioHax
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BHACIIIJIOK i1 BOEHHOTO CTaHy Ta 3alpOIOHYBaTH JI€BI MEXaHI3MHU BUXOIY 3 KPHU30BOi
CHUTYaIlil B raysi.
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MONITORING OF THE GENE FUND OF DAIRY AND DAIRY-MEAT
BREEDS IN UKRAINE AND FACTORS OF INFLUENCE ON THE
IMPROVEMENT OF THE PRODUCTIVITY OF HEIFERS AND COWS

S. L. Voitenko
Institute o f Pig Breeding and Agroindustrial Production NAAS
1 Shvedska Mohyla Srt., Poltava, Ukraine, 36013

Objective. Monitoring the available gene pool and productivity of dairy and
dairy-meat cattle in breeding entities of Ukraine as of January 1, 2024 to determine the
state of the industry and bring it out of a critical state, as well as search for factors that
will serve to improve economically useful traits in heifers and cows of the Ayrshire and
Ukrainian black-and-white dairy breeds. Methods. Analytical, zootechnical, statistical,
experiment using data from the State Register of Subjects of Breeding in Animal
Husbandry for 2023, materials from breeding records, an information database on dairy
cattle management "Buryonka" in the herd of the Ayrshire breed of the State Enterprise
"Dekabristov State Farm of the Institute of Pig Breeding and Agro-Industrial Production
of the NAAS and the results of our own research, as well as materials from breeding
records of 7 breeding farms for breeding cattle of the Ukrainian black-and-white dairy
breed and the electronic information database SUMS ORSEK. The live weight and
growth of heifers during the growing process, milk productivity and reproductive ability
were studied. The degree of influence of genotypic and paratypic factors on the
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phenotypic variability of productivity traits was assessed by means of one-factor analysis
of variance. Results. Monitoring of the state of the dairy cattle breeding industry showed
the presence of 321 breeding subjects in Ukraine, where cattle of 11 breeds of domestic
and foreign origin were exploited for milk production. The leaders in terms of milk yield
for the first and third lactation are Holstein cows. The age of cows at first insemination
varied within 365—662 days, positively highlighting the Holstein breed. The improvement
of the live weight of Ayrshire heifers during rearing is consistent with the technology of
rearing animals at an early age, the bull, the father of the offspring, the lineage and
methods of selecting parental pairs, and the milk productivity of cows is consistent with
the methods of selecting parental pairs, as confirmed by the degree of influence of
genotypic and paratypic factors on the phenotypic variability of productivity traits. In
heifers of the Ukrainian black-and-white dairy breed, which were raised under
progressive and traditional milk production technology, the increase in live weight gains
during rearing will be facilitated by such genotypic factors as the lineage of animals and
their paternal origin. At the same time, the conditional bloodline of the Holstein breed
had a low (0.3-2.5 %) and insignificant effect on the growth rate of heifers.
Conclusions. Monitoring of the dairy industry in subjects of tribal affairs as of
01.01. 2024 indicates that from most existing breeds, including domestic ones, which
were created using the best global gene pool, higher productivity can be obtained, but at
the same time, milk production technology should be taken into account, which is
considered to be almost the most important factor, certainly after selection. To improve
the economically useful characteristics of cattle of the Ayrshire and Ukrainian black-
and-white dairy breeds, it is necessary to identify factors of a genotypic and paratypic
nature and select animals taking them into account.

Keywords: cattle, dairy breeds, gene pool, productivity, genotypic and paratypic
factors, phenotypic variability, strength of influence.

Otpumano 18.10.2024
OTtpumano micist foonpaioBanas 31.10.2024
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BIATBOPIOBAJIBHI AKOCTI CBUHOMATOK PI3HUX
ITOPIA TA IOEAHAHD

B. O. Cxkpunnuk, O. M. Hepeniok, O. B. AkimoB
Incmumym ceunapcmea i acponpomucinogozo supoonuymea HAAH
eyn. [lleeocoka Moeuna, 1, m. I[lonmasa, Ykpaina, 36013

Mema. [locnioumu 6i0meoprosaivHi AKOCMI CEUHOMAMOK PI3HUX NOpI0 ma
NOEOHAHb 3 BUKOPUCMAHHAM MPAOUYILHUX MemOoOi8 OYIHKU ma Memooi8 IHOeKCHOI
cenexyii. Memoou. /[ocniodicents Oynu npogedeHi Ha 6a3i c8UHAPCbKOI MogapHoi hepmu
@OII «Ckpunnux B. O.» Jloziscbkoeo pationy Xapkiecvkoi 0ba., a makodic rabopamopii
po3sedenns ma cenexyii Incmumymy ceunapcmea i AIIB HAAH. J{na nposedenns
EeKCNepUMEeHMAaNbHOl 4acmuHu 00CNiOdHCceHb 0YIU chopmosani 08 KOHMPOIbHI epynu
CBUHOMAMOK. NOIMAascvkoi M acroi nopoou (I epyna) ma nopoou yenvc (Il epyna).
s ocimeHinHA C8UHOMAMOK BUKOPUCTNOBY8ANU CNEpMy KHYPI& yux e nopio 3a
yucmonopionozo pozgedenns. /locnioni I i 1V epynu 6yau chopmosani 01 nposedens
DPEeYUnpoOKHO20 CXPeuyy8ants CEUHOMAMOK NOPOOU YelbC ma KHYpi NoImascbKoi M sICHOT
nopoou. Hacmynni 06i oocnioni epynu (Vi VI) 6yau cghopmosani 3a npsamux noeoHaHw
CBUHOMAMOK NOPIO Yenbe ma NOIMABCLKA M SCHA 3 KHYpAMU GeluKoi 0inoi nopoou.
OyinKy C8UHOMAMOK 3a GIOMBOPIBANLHUMU AKOCMAMU NPOBOOUNU 3 VPAXYBAHHAM
HACMYNHUX KINbKICHUX O3HAK: 302albHA KLIbKICMb NOpOCAm, WO HAPOOUTUCH,
bazamonnioHicmy, 30epediceHiCmb NOPOCAM HA YAC 8I0NIYYeHHs,; MACA 2HI30a Ma cepeots
maca 00Ho020 nopocamu Ha dac ionyuenus. Komnnexcny oyinky meapun nio0ocnionux
2PYn NPOoOOUNU 3d CENeKYIIHUM THOeKCOM 8i0MBOPIOGAIbHUX AKOCMEU CEUHOMAMKU
(CIBAC). Pe3ynbmamu 00CnioxiceHb Onpayiosan Memooom 8apiayiinoi cmamucmuxu.
Pe3ynomamu. 3a euxopucmanms ik MamepuncbKoi oopmu Mamox noaimascbKoi M acHoi
nopoou npu ix NOEOHAHHI 3 KHYPAMU YelbCbKOi ma 6eaukoi 0inoi nopio 6useneHo
NOOIOHULL pi6eHb 3HAYEHb NOKASHUKA YUCIA NOPOCAM NpU HAPOONCEeHHI 3a oboma
noeonaunsamu. Ilpu ybomy c6UHOMAMKU NOIMABCLKOI M SICHOI NOPOOU 3d NOEOHAHHS iX 3
KHYpAMU IHUUX NOPIO Nepesaxdcaiu Mamokx yici nopoou 3a YucmonopioHo20 po3eeoeHHs
3 NOKA3HUKOM HYUCIA NOPOCAM NPU HAPOOMCeHHI 6i0nogiono Ha 12,14—12,75 %.
Vci oyineni epynu meapun 3a  8i0COMKOM JHCUBUX NOPOCAM NPU  HAPOONCEHHI
BI03HAYANUCS BUCOKUM DPIBHEM Ub0O20 NOKA3HUKA 3 KOJIUBAHHAM NO DI3HUX 2PYNAxX 6i0
91,96 00 92,82 %. 3a uuciom sHcuux nopocam npu HapoOI’CeHHI, 8iOMIYeHO HAUOLIbULI
3HAYEHHs 3a BUKOPUCMAHHS MAMOK YeNbCbKoi NOpooU 3a NOEOHAHHS iX 3 KHypamu nopio
senuxa Oina (13,73 conoeu) ma nonmaecoka m’sicha (13,67 conoeu). 3a oboma
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NOEOHAHHAMU BUABNEHA 8IPORIOHA PIZHUYS NOPIBHAHO 3 NOJIMABCHKOIO M SICHOK NOPOO0IO
3a uucmonopionoeo possedenns (p<0,001). Bionocno macu eHizoa npu 8i0yueHHi,
NOPIGHAHO 3 [HWUMU 2PYNAMU MEAPUH, HAUMEHWUMY 3HAYeHHAMU BI03HAYANUCS
MBAPUHU NOAMABCHLKOI M SCHOI NOpoou 3a YUCMONOpiono2o possedents (71,87 ke).
Hauibinvwi 3nauenns 3a yum nokaswuxom O0yau 8iOMiueHi 3a NOEOHAHHA CEUHOMAMOK
YenbcbKoi nopoou 3 KHypamu eenukoi 6inoi nopoou (93,60 ke). Piznuys mixc yumu
KOHMPACMHUMU 2PYNAMU 30 3HAYEHHAMU MAcCU 2HI30a npu 6i0nydueHHi 0y1a Ha pieHi
30,24 % (p<0,001). Cmocoseno pieusa inoexcy CIBAC no epynax meapumn pi3Hux
NOEOHAHb KOAUBaHHA Oy10 6 medxcax 6i0 88,38 (noamascvka M’acHa nopooa 3da
YUCMonopionozo pozeedenus) 0o 114,58 (yenvcoka nopooa 3a NOEOHAHHS 3 BENUKOIO
6inor). Bucnosku. Ycmanoeneno, wjo 6 yiiomy npu 4ucmonopioHomy po36e0eHHi MamKu
VenbCbKoi nopoou 3a OCHOBHUMU NOKA3HUKAMU 8I0MEOPHOI 30aMHOCMI nepesepuLysaiu
CBUHOMAMOK NOIMABCHKOI M ACHOI Nopoou. Bukopucmanhs yenvbcoKux c8UHOMAamox y
NOEOHAHHI 3 KHYpAMU 6eauxoi Oinoi ma noamascbkoi M’SICHOI nopio 3abe3neduno
NIOBUWEHHS 3HAYEHb OCHOBHUX NOKASHUKIG BIOMBOPHOI 30AMHOCMI NOPIGHAHO 3
YUCMONOPIOHUM PO36EOeHHAM. 3a NOECOHAHMA CBUHOMAMOK NOJMABCHLKOI M SACHOL
nopoou 3 KHypamu 8eluKoi 0i1oi ma yeibcokoi nopio maxoic 8i00y8anocs niosuuyerHs
3HAYEHb OCHOBHUX NOKA3HUKIE GIOMBOPHOI 30AMHOCMI NOPIGHAHO 3 YUCMONOPIOHUM
PO36EOEHHSIM.

Knrwouoei cnosa: ceuni, 6i0meopna 30amHicms, NHOEOHAHHS NOPIO, NOIAMABCLKA
Mm’scna nopooa, ceunomamxu, CIBAC, indexcha cenexyis.
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Beryn. CBunapeTBo B YKpaiHi € TI€HO MiArany33i0 TBAPUHHUIITBA, KA 3HAYHOIO
MIpOI0 BIUIMBA€ Ha PO3B’SI3aHHS MPOOJIIEMH 3a0€3MEYEHHSIM M’SICOM HACENEeHHS 1,
BIJIMOBIJTHO, BiJ SKOI 3aJIEKUTh MPOJOBOJIbYa Oe3neka Kpainu. [lomampimmii po3BUTOK
CBHHAPCTBA — II€ MEPEAYCiM CTBOPEHHS HOBUX POOOUYUX MICIh B YChOMY JIAHITIO31 — Bij
3a0e3neyeHHs poOOTH MiArasys3i o nepepodtoBaHHs 1 peastizaiii NpoayKIilii CBUHApCTBA.
Bognouac auHamiuHUN PO3BUTOK I[HOTO CETMEHTY arpolpOMHCIOBOTO BUPOOHHIITBA
noTpeOye HAayKOBOTO TIAXOAy 3 BHU3HAYCHHSIM HAMPSMIB ONTHUMI3allii TEXHOJIOTii
BUPOOHHUIITBA 3 YpaxXyBaHHSM PI3HOMaHITHHX MOTEHLIHHUX mpobiem. JocBin pobotu
CHEIIaNiCTIB PI3HOMAHITHUX arpoopMyBaHb Ta Pe3yJbTaTH JAOCHIKEHb HayKOBIIIB
CBIJ4aTh, 110 CYTTEBHH BIUIMB HAa BAJIOBE BUPOOHHIITBO BHUCOKOSIKICHOI CBUHWHU Mae
3HaYHA KUIbKICTh YMHHUKIB [1-5]. OCHOBHUM €JI€MEHTOM Pi3HOMAHITHHUX TEXHOJIOT1i
TOBapHOTO BUPOOHUIITBA CBHUHHHH, CBOEI0 UYEProl0, € BipHA Oprasizailisi CUCTEMH
MIPOMHMCIIOBOTO CXPENTYBaHHS YU MOPOTHO-JTIHINHOT T10puau3aiii. OCHOBOO ISl JaHUX
CUCTEM € YUCTOIOPiIHI TBAPHHHU IIeMiHHUX cTaj [6]. He 3Baxkaroun Ha Te, 110 B KpaiHi
HasBHUM JIOCTATHBO INUPOKUN IUIEMIHHWNW CKJIaJ, Yy CBHHApCTBI YKpaiHU B
PI3HOMaHITHUX CHCTEMax CXpELIyBaHHS Ta MOPOIHO-TiHIHHOI ribpuan3aiii OCHOBHOIO
MaTEepUHCHKOIO (POPMOIO € CBHMHI BEJIMKOI 017101 MOpOAM Ta TBApUHH OJCpXKaHI TPH
Mo€THAHHI Topia Benuka Oina ta Janapac [7—11]. Pasom i3 TuMm, € naHi 3 eheKTUBHOTO
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BUKOPHUCTAHHSI IK MATEPUHCHKOT Ta MEPIIOi 0aThKIBCHKOT (DOPMH 1HIIMX MOPiJ CBUHEH 1
B TOMY 4MCHi BiTUM3HAHUX [12—15]. Bukopucranus TpaauiiiHUX MOPiA MOXKE TaKOX
HaJaJ1i TO3WTUBHO IMO3HAYUTHCS Ha ITIHI MPOAYKITi [ 16], amke 3a IKICHUMU ITOKa3HUKAMH
KiHIEBOI MpOAyKWii Taki TBAapMHM 3HAYHO BHIIEPEIKAIOTH KOMEPLIHHI MOpoan
cBuHei [17-19]. HeoOxigHO BpaxoByBaTH W Te, IO BHACIIAOK IMpOsBY e(dexTy
reTepo3ucy MOXKHAa OTPUMATH JOJATKOBY MPOAYKIIIO caMe 3a IOKa3HUKaMu
BIJITBOPIOBAJIbHUX SIKOCTEH CBUHOMATOK. LIs1 % rpyra moka3HHUKIB € TaKO0, 110 3HAYHOIO
MipoI0 BIUIMBa€ Ha €()EeKTHBHICTh CBHHAPCTBA B LijoMYy. [To€qHAHHS 3 MPUKIHIIEBUMHU
(TepMiHAIbHUMH) OaThKIBCBKMMHU (opMamMu Ha (IHAJIBHOMY €Tali MPOMHCIOBOTO
CXpeIyBaHHS Ta IMOPOJHO-TIHIWHOI TiOpuau3amii aae 3MOry OTPHUMYBAaTH BHUCOKHN
piBEHb TEHETHYHOTO MOTEHII1aly MTPOAYKTUBHOCTI 32 TPYMOI0 O3HAK BIATOMIBENLHUX Ta
M’SICHUX SIKOCTEH Y TPHUIIOPITHOTO MOJIOJHSKY, IO MOYKE MAaTH MICIIE BXKE Ha MOYATKOBHX
eramnax pocTy Ta po3BUTKY TBapuH [20, 21].

BapTo 3BakaTu Ha Te, 110 TOPOIU CBUHEH 3HAXOAATHCS B TIOCTIHHOMY OHOBJICHHI
1 € IMHAMIYHUMH CHCTEMAaMH, BIAMOBIAHO HEOOXigHE MOCIIKEHHS IX MOEAHAHb I
[0/1aJIbIIIOT0 3a0€31€YEHHS [TPOrpecy TOBAPHOI0 BUPOOHUIITBA CBUHUHM [22-23].

OTxe, BpaxoBYIOUM BCE BHUIIEBUKIAACHE, JIOCHIIUKCHHS 3  OLIHKHU
BIZITBOPIOBAJILHUX SIKOCTEH 3a PI3HUX MOPITHHUX MOEJHAHD, BKIIFOYHO 3 BUKOPUCTAHHSAM
BITYM3HSHUX MOPiJl CBUHEH, € aKTyaJIbHUMHU Ta MalOTh MPAKTUYHE 3HAYCHHSI.

Meta po6oTH TOJIsATaNIa Y JOCIIIHKSHHI BIATBOPHOI 3JaTHOCTI CBHHOMATOK 32
PI3HUX MOPIAHKUX MTOETHAHD.

Marepiaaun Ta mMeToaM AOCJaiIKeHb. JlocmipkeHHs Oyiau MpoBeAeHI Ha 0asi
cBuHapcbkoi ToBapHOi (epmu DPOIl «Cxpunuuk B. O.» Jlo3iBcbkoro paiioHy
XapkiBcbKkoi 00sacTi 3a 3arajbHUMHU HPHUHLMIIAMHU IPOBEIEHHS JOCHIKEHb [24].
3 METOI0 OI[IHKH BiJTBOPIOBAILHUX SKOCTEH CBHHOMATOK IOPiJl MOJTaBChbKa M sICHA
(IIM) Ta yenschka (Y) 3a pI3HUX T[O€IHAHb MPOBEIEHO aHali3 OTPUMAHHUX
eKCIIEPUMEHTATbHUX JaHHUX 3T1AHO 13 3aralbHOI0 CXEMOIO JOCTIIKeHb (Tadm. 1).

Taoauusa 1. CxeMa DocaiakeHnL

Ioeananus nmopia

I'pynu TBapun CBuHOMATKH Knypu
nopojaa n nopojaa n
I . [IM 15 [IM 3
1I KOHTPOJIbHI % 15 v 3
111 Y 15 [IM 3
IV o [IM 15 Y 3
v AOCIH v 15 Bb 3
VI [IM 15 Bb 3

Bbyno cdopmoBaHO 1BI KOHTPOJBbHI Tpynu (CBUHOMATKH TIOPiJI MOJTaBChKa
M’sICHAa Ta yellbChbKa) JUIsl OCIMEHIHHS KHYypaMH THX JK€ TOpiI 32 YHCTOIOPITHOTO
po3BeaenHs (BignoBimHo | 1 II xoHTposbHi Tpynu). JIBI HacTymHi rpynu Oynu
chopMoOBaHi JUIst IPOBEICHHS PELMIIPOKHOTO CXPEIlyBaHHA 32 Y4acTi OpiJ] yeabChKa Ta
nositraBcbka M sicHa (Biamosiauo I # IV mocnigni rpynu). Takox Oynu chopmoBaHi 1Bi
JOCTIIHI TPYIH 32 MPSMUX TOETHAHb CBHHOMATOK TIOPiJI YEeJIbC Ta MOJITABChKOI M’ SICHOT
3 kHypamu Benukoi Oinoi (BB) mopomm (Bimmomimno V 1 VI pocnimni rpymm).
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3 BpaxyBaHHSIM HasBHOTO y TOCIOAApPCTBI BIJCOTKA IUIAHO CIIAPOBAHMX MATOK JJIst
JOCIIJKeHb BIIOMpany 3a3fajierib OUTbIIy KUIbKICTh CBHHOMATOK 3 MOJAJBIIAM
(dbopMyBaHHSAM TPYyH 3-MTOMIXK MepuIuX 15 roie 3 miATBEPIKEHOIO MMOPOCHICTIO HA 28-My
100y miciist OCIMEHIHHSA 3a IOTIOMOT010 yibTpasBykoBoro npuiaxy MSU1 PLUS Kaixin.

Bci cBuHOMaTKM OysiM OCIMEHEHI IITYYHO B OJMH IIE€Pioj, MaJld HOPMOBAaHY
JaBAaHKy  BIAMOBIMHUX KOMOIKOPMIB  3TiIHO 3  (i3i0JOTIYHMMH  TEPiOJaMH.
VYci KOMOIKOPMH 3TOJIOBYBIM Y CYXOMY BHUIVISIII 3 BUIBHHM JIOCTYIIOM JIO BOJIH.
CBHHOMATOK YTPUMYBAJH 1HIUBIAYAIBHO Y pi3HI (i310JI0T1UHI epioau 3 JOTPUMAHHIM
BIJIMOBITHUX TEMIIEPATYPHUX PEKUMIB TOIIIO.

O1iHKy CBUHOMATOK 32 TIOKa3HUKaM{ BiATBOPIOBAJBHUX SIKOCTEH MPOBOAMIIH 3
ypaxyBaHHSM HACTYMHUX KUIbKICHUX O3HaK: 3arajbHa KiJbKICTh MOPOCAT, IO
HApOJMIINCS; KUTBKICTh )KMBHX TOPOCST; 30€peKEHICTh MOPOCAT HA 4Yac BIATYYCHHS Y
Bl 28 1i0; Maca THi3Aa Ta CepeAHsl Maca OJIHOTO MOPOCATH Ha Yac BiUTYyYCHHS.

KommiekcHy OWiHKY TBapuH MiJAOCHITHUX TPYI HPOBOIMIN 32 CEICKIIHHUM
1HJIEKCOM BiATBOprOBaIbHUX sikocTeil ceuHoMaTku (CIBSIC) [25].

PesynbraTu OCIHIKEHB ONPAlbOBYBAINA METOIOM BapialiiHOi CTaTUCTHKH [26].
[IpoBomuiau amocTepiopHi MOMapHI TOPIBHSAHHA 3a KpuTepieM ThIOKI TIpH
napamerpuaHomy ANOVA. [l CTaTUCTHYHOTO aHaii3y IaHWX BHUKOPHUCTOBYBAIIU
nporpamy Microsoft Excel.

Pe3ysbTaTH 10CaiIKeHHs T iX 00roBopeHHs. 3riHO 3 OTPUMaHUMHU JaHUMH,
KOJIMBaHHS OCHOBHOT'O MOKAa3HUKA MPOJTYKTUBHOCTI CBUHOMATOK — KUIBKOCTI IOPOCAT Ha
yac HApOJDKEHHs, 3HAXOoauIocs B Mexax Bi 11,53 ronoBu (CBUHOMATKH MOJTaBCHKOT
M’SICHOI TIOPOJIM 32 YWCTOMOPOIHOTO po3BeneHHs) 1m0 14,93 ronoBu (CBHHOMATKH
MOPOJIY YeIbC Y MOEIHAHHI 3 KHypaMU BeIHKOi 01101 mopoaun) (tadu. 2).

Tabanuns 2. BinTBopoBainbHi AKOCTI CBHHOMATOK Pi3HUX MO€AHAHB, X + S X

Moka3Huku, I'pyna tBapun
oaMHMII BUMIpY 1 11 111 v \4 VI

Haponaumocs nopocsit 11,5+ 14,2+ 14,7+ 12,9+ 14,9+ 13,0+
YCBOTO, TOJ. 0,38 0,71* 0,61** 0,39 0,84** 0,49
Bararomtidticts. ro 10,8+ 12,6+ 13,6+ 11,9+ 13,7+ 12,0+

g e 0,28 0,48%* 0,5%** 0,25 0,62 *** 0,34
Ha uac BiunyseHns: 92,02 | 90,00 90,24 | 90,50 93,20 91,71
30epekeHICTh, %

A, 1,09 | 1,84%** ’ 1* ’ 1,47 ’1*** ’ 1,55%*
Maca OJHOTr0 7,2+ 7,3+ 7,3+ 7,2+ 7,3+ 7,3+
MOPOCSITH, KT 0,11 0,13 0,16 0,11 0,13 0,08

Hpumimka: * —p <0,05, **—p <0,01, *** — p <0,001 npomu I xonmpoavHoi epynu, 1* — sionosioac
p <0,05, 1*¥*%* — gionogioae p <0,001 npomu Il xonmpoavHoi epynu

Jlji1 CBUHOMATOK KOHTPOJIBHUX TPYI 32 MOKa3HUKOM KUIBKOCTI MOPOCAT HA 4ac
HApOJDKCHHS YCTAHOBIIEHO HACTYIHE: TBAapHHH IOPOJU YEJIbC XapaKTEePHU3yBaHCS
3HaYeHHSM IbOTO TMOKa3HMKa Ha 23,76 % OLIBIIUM MOPIBHAHO 31 CBHHOMAaTKaMU
MOJITABCHKOI M’ sicHOT TTopoau (p<0,05).

Haii6inb1ma KiTbKiCTh HOPOCAT Ha Yac HAPOHKEHHS Oyiia OTpUMAaHa 3a o€ THAHHS
CBHMHOMATOK TTOPOJIU YEIIhC 3 KHypaMu BeHMKO1 017101 mopoau — 14,9 ro. Ta moaTaBcbKo1
M’sicHOi moponu — 14,7 ron. 3a oboma MOeTHAHHSMHU BUSBJICHA BIpOTiAHA PI3HUISA
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MOPIBHSHO 3 TOJTaBCbKOK M’sicHOI0 moponaoo (I koHnTponmbHa rpyma) (p<0,01).
Boanouac 3a BUKOpHCTaHHS SIK MAaTEPUHCHKOT (HOPMU MOJITABCHKOT M SICHOT IIOPOAX TIPU
MOEJHAHHI 3 KHypaMu IMOpOAM YelIbC Ta BeNIHKOi Ou101 mopoaud Oyso BHUSBIEHO
NPAaKTUYHO IJCHTUYHUN PIBEHb 32 MOKA3HUKOM KUIBKOCTI MMOPOCAT HA Yac HApOJHKECHHS
(mepeBara Ha KOPHUCTb NO€AHAHHS 3 KHypaMu Beiukoi Oiumoi mopomu — 0,54 %).
BigHOCHO MaTOK MONTABCHKOI M’SICHOI MOPOAM 32 YUCTOIOPITHOTO PO3BEACHHS IIEeH
MOKa3HUK OyB OLbITUM BiamoBimaHo Ha 12,14 % ta 12,75 %, 3a BiACyTHOCTI BIpOTiTHUX
PO301KHOCTEN MOPIBHIHO 3 IHIIUMH I'PyIIaMU TBapHH.

3a BIICOTKOM >KMBHX MOPOCST HA 4ac HAPOKEHHS PI3HUI MK MOJITaBCHKOIO
M’SICHOIO TIOPOJIOIO Ta MOPOJIOI0 yelbe cTaHoBmia 5,43 %. Bcei ouineHi rpynu TBapHH 3a
BIJICOTKOM KHBHUX MOPOCST MPH HAPOJDKEHHI BiJ3HAYAINCS BHCOKUM DPIBHEM IIHOTO
MOKA3HMKA 3 KOJIMBAHHSM 110 Tpynax Big 91,96 mo 92,82 %.

3a MOKa3HUKOM KIJIBKOCTI dKUBUX MOPOCST HA YaC HAPOKEHHSI TAKOXK HAHOLIbIIT
3HAYeHHS MaJH MicClle 3a BHUKOPHUCTAHHS CBMHOMATOK IOPOAM YENIbC y TO€IHAHHI 3
KHypaMmH Belukoi 01101 mopoau (13,73 ron.) Ta monraBcbkoi M’ ssicHoi mopoau (13,67 rom).
[ToxibHO 10 mMOKa3HMKA KIIBKOCTI MOPOCAT HAa Yac HAPO/DKEHHS TaKOX 3a oboma
MOETHAHHSAMU BHSBJICHA BIPOTiAHA PI3HULA MOPIBHSAHO 3 TOJTABCHKOI M’ SICHOIO
MOPOJIOI0 3a uncTonopinHoro po3seacHHs (p <0,001). [Ipu mbomMy cimig 3a3HAYUTH, IO
pI3HULA MiX TpynamMd 3 HaWOUIBIIMMU 3HAYEHHSMHM LHOTO IOKAa3HMKA CTaHOBUJIA
0,06 mopocsitu (0,44 %) Ta Oyna He BipOTiIHOO.

CTOCOBHO TpyNH MOKA3HUKIB, [0 BU3HAYAIM MPH BIATYYEHHI MOPOCAT, TO 3a
30€peKEHICTIO 3HAYEHHS 3a PI3HMMHU Ipynamu KoiuBanuca B Mexax Big 90,00 % no
93,20 %, ToOTO pi3HMLA Oyna He BipOriAHOIO 1 3Haxoauiacs Ha piBHiI 3,20 % Mix
HalOUIbIl KOHTpacTHUMU Trpynamu. IlonibHa xaptuHa Oyna i1 3a cepelHbOI0 MAacolo
OJIHOTO ITOPOCATHU HA Yac BIUTy4YEHHS. 3HAUE€HHS [[bOT'0 MOKa3HMKA 3HAXOAWINCS B MeXKax
Bi 7,22 Kr (mMoATaBChKa M’SICHA TMOPOJA 3a YHCTOIMOPIAHOTO po3BeNeHH:) 10 7,38 Kr
(CBUHOMATKM TOPOAM YeJIbC y TMO€AHAHHI 3 KHypaMH BeJIMKOi Ou101 MOpoau),
BiJIpi3HsI0UKCH Ha 2,22 %.

3a Macolo THi3a Ha yac BIUTyYEHHS pO30DKHOCTI MK rpynamMu Oynu OUIbII
3HAYHUMH, BPaXOBYIOUM PIi3HY KUIBKICTh MOpOCIAT Ha 1eil uac. HaiimeHmmmu
3HaYeHHSMH LIbOT0 MOKAa3HMKA BiA3HAYAINCS TBAPUHU IOJITABCHKOI M’SICHOI OPOJH 32
yucronopigHoro posseneHHsa (71,87 kr). HaiOuibmii 3HaueHHd OyiaM BiAMIYEHI 3a
NO€HAHHS CBUHOMATOK MOPOJM yeNnbC 3 KHypaMH Belukoi Outoi mopoxau (93,60 kr).
Pisauns MK 1uMH KOHTpacTHUMHU Tpynamu Oyrna Ha piBHi 30,24 % (p<0,001).
Cepen 4oTHPBHOX TPYI 3a y4YacTi TBapUH IOJITABCbKOI M’SACHOI MOpPOJAM HaHOiIbIIi
3HAYCHHsI MMOKa3HWKA MacH THi3Ja Ha Yac BiTy4eHHs Oyl OTpHMaHi 32 3BOPOTHOTO
MO€HAHHS CBHHOMATOK IOPOJAM YEIbC 3 KHypaMH IOJTaBChKOI M’SICHOI MOpoau
(90,07 xr). [Ipu oMy pi3HUIST MK TBapUHAMU ITI€] TPYMH MOPIBHSIHO 3 BUXITHUMU
0aThKiBCHKMMH (pOpMaMU 3a MOKA3HUKOM MAacH THi3/a Ha Yac BiUTyYeHHsI 3HAXOIMIIACS
Ha piBHI 25,32 % (p <0,001) no monraBcbkoi M’scHOI mopoau ta 8,95 % (p<0,05) no
HOPOJIH YEIbC 33 YUCTOIOPIAHOTO PO3BEACHHS BiIIOBITHO.

KomriekcHa oIfiHka TBapwH MiIJOCIITHAX TPYI 3a CEJEKI[IHHUM 1HIEKCOM
BiATBOproBasIbHUX sikocTei cBuHOMatku (CIBSC) mokasana, 1m0 BiH KOJIMBA€ETHCA Y
Mexax Big 93,27 (monTaBcbka M’siCHA TOpOja 3a YHCTOMOPIAHOTO PO3BENEHHS) 0
121,13 Gana (cBUHOMATKHU MOPOU YeIbC Y MOEIHAHHI 3 KHYpaMHU BeJIMKO1 015101 opoIu)

(puc. 1).
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Puc. 1. Cenexkuilinuii iHJeKC BiITBOPIOBAJILHUX IKOCTEH CBUHOMATOK
3a pi3HUX NMOEIHAHb MOPia

Pi3HuIs 32 TaHUM ITOKa3HUKOM MiK CBUHOMATKaMH | KOHTpOIbHOL i V mocmiaHoi
rpyn craHoBuTh 27,86 Oama abo 29,87 %. lle oOrpyntoBano Tum, mpo CIBSAC
PO3paxOBY€ETHCS HA OCHOBI HAHOUIBII 3HAYYIIUX ITOKA3HHUKIB BiITBOPIOBATLHUX SIKOCTEH
CBMHOMATOK, 3a OUIBIIICTIO SIKUX CIOCTEPIrajaucs BiIMIHHOCTI MK TBapMHAMH Pi3HUX
rpyn. SIKmo >k mopiBHIOBaTH CBUHOMATOK mopoau yensc (II koHTponmpHa rpyma) Ta
nonTaBcbkoi M’sicHoi mopoau (I koHTposbHA rpyna) To pizHul Mixk HuMH 3a CIBSC
Oyna Ha piBHi 21,55 %.

OriHKa pelunpoOKHUX MOETHAHb TIOP1Jl yelIbChKa Ta MOJITABChKA M SICHA CBIIYMUTh
PO TiepeBary NpsMoro IMOETHAHHS — MAaTOK YeIbChKOT TOPOIH 3 KHYpaMH TMOJITaBChKOT
M’sICHOI Mopou (IepeBara HaJl 3BOPOTHUM IO€THAHHIM 33 3HAUEHHSAMHU 1HIEKCy Oyna
Ha piBHi 14,53 %). B ninomy, noejHaHHs 3a y4acTi MaTOK yeIbChbKOI IOPOJIU 3 KHypaMu
BEJIMKOI 017101 Ta MOJTAaBChKOT M’SICHOI MOpPiA BUPI3HINCA HAOUIBIIMMH 3HAYEHHSIMHU
inaexcy CIBSC. 3a BukoprucTaHHSI MaTOK MOJITaBCbKOI M ICHOT MOPOJH Y IOE€JHAHH] SIK
3 KHypaMH yeJIbChbKOT TOPOJIH, TaK 1 3 KHYpaMHy BEJIMKOI 017101 HOPOAM 3HAYEHHS 1HJIEKCY
CIBAC 3Haxonunucs Maiike Ha OJHOMY pIBHI, NEPEBUIIYIOUYM MOKAa3HUKH MAaTOK
MOJITABCHKOI M SICHOT IOPO/IM 3@ YMCTOIMOPITHOTO po3BeIeHHs BianoBigHo Ha 11,12 % ta
12,74 %.

BucHoBkm. 1. B pe3ysbTati OI[iHKH BiATBOPHOI 3[aTHOCTI CBUHOMATOK 32 Pi3HUX
MOPITHUX TIO€JHAHb BCTAaHOBJICHO, IO 33 YUCTOIOPITHOTO PO3BEACHHS CBUHOMATKH
HOPOJH YelbC MEePEeBaXKAITh 32 OCHOBHUMHU MOKa3HUKAMH BiITBOPIOBAJIBHUX SKOCTEH
CBUHOMATOK MOJITABCHKOI M’ SICHOI TOPOJIH.

2. 3a oboma MaTepMHCHKHMHU MOPOAAMHU IPH iX MOEJAHAHHI 3 KHYypamMH iHIIUX
MopiJ BiIMIYEHO MO3UTUBHUN BIUIMB Ha PIBEHb HPOAYKTHBHOCTI CBMHOMAaTOK 3a
OCHOBHMMHM O3HaKaMH BIATBOPHOI 3JaTHOCTi, IO MiATBEPIKYETHCS BUIIMMHU
3HaueHHsAMHU iH1ekcy CIBSC.

3. Bumii 3Ha4YeHHS OCHOBHUX IMOKa3HHKIB BIITBOPHOI 3aTHOCTI BIIMIY€HO 3a
BUKOPHCTAHHS SIK MAaTEPHUHCHKOI (HOPMH CBHHOMATOK YeJIbChKOI IMTOPOJIH 32 TX TOETHAHHS
3 KHypaMH BeJIUKO1 017101 Ta MoNTaBCchKOi M’ sICHOI Mopia. TBapWHU IUX TPyH BipOTiTHO
BUTIEpE/DKAIA  CBMHOMATOK  ITOJITABCHKOI M SICHOI TIOPOJM 3a YHCTOIIOPiTHOTO
PO3BENICHHS 3a IMOKa3HHUKOM KUIBKOCTI MOPOCAT Ha 4Yac Hapo/keHHs (p<0,01) Ta
CBMHOMATOK TTOJITABCHKOI M’ SICHOT M yeJIbCHKOT TIOPIJ] 32 YUCTOIOPITHOTO PO3BEICHHS 3a
MOKa3HUKOM MacH THi3/1a MOpocsT mpu BimrydeHHi (p<0,001).
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4. 3a noeHaHHS CBUHOMATOK IMOJTABCHKOI M’SICHOI MOPOJU 3 KHYpaMHU BEJIUKOI
01101 Ta yeNIbChKOT MOPiJT TAKOXK BiIMIYEHO MBUIIICHHS 3HAY€Hbh OCHOBHUX IMOKA3HUKIB
BIJITBOPIOBAIBHUX SIKOCTEH y MOPIBHSAHHI 3 YHMCTOMOPIAHMM poO3BedeHHSIM. Tak, 3a
MOETHAHHS MATOK IIOJITABCHKOI M’SICHOI MOpOAM 3 KHypaMH BEJIHMKOi 01101 mopomu
BiI0yBajiocs BIpOTi/IHE BUIIEpPEIKAHHS CBMHOMATOK IIOJITABCHKOI M’SICHOI MOPOJU 3a
YUCTONOPITHOTO  PO3BEIEHHS 32 T[OKAa3HMKOM MacH THi3JAa TOpOCIT TIpU
BimydenHi (p<0,01).

IlepcnekTHBY MOAAJBIINX JAOCTIIKEeHb. Y TOJAIBIINX JOCTIKEHHSIX CIIiJT
MPOBECTU OIIHKY BIATOMIBENBHUX Ta M SICHUX SKOCTEHl OTPUMAHOro MOMICHOIO
MOJIOJTHSAKY, a TaKOXX BpaxyBaTH MOXJIHUBICTh OpraHi3aimii OI[IHKK BiATBOPIOBAIHHHUX
SAKOCTEH JBOIOPITHUX CBUHOMATOK OTPUMAaHUX 3a OI[IHEHHMX KOMOIHAIiil mopinx y
NO€AHAHHI 1X 13 IPUKIHIEBUMH OaTbKiBCHKUMH (popMamu (TepMiHAILHUMH KHYPAaMH ).
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REPRODUCTIVE QUALITIES OF SOWS
OF DIFFERENT BREEDS AND COMBINATIONS

V. O. Skrypnyk, O. M. Tsereniuk, O. V. Akimov
Institute of Pig Breeding and Agroindustrial Production NAAS
1 Shvedska Mohyla Str., Poltava, Ukraine, 36013

Objective. To study the reproductive qualities of sows of different breeds and
combinations using traditional evaluation methods and index selection methods.
Methods. The research was conducted based on the pig commercial farm of the private
enterprise "Skrypnyk V. O.”, Lozova district, Kharkiv region, and the laboratory of
breeding and selection of the Institute of Pig Breeding and AIP NAAS. To carry out the
experimental part of the research, two control groups of sows were formed. Poltava meat
breed (group 1) and the Welsh breed (group Il). The sows were inseminated with semen
from boars of the same breeds in purebred breeding. Experimental groups 1l and IV were
formed for reciprocal crossing of Welsh sows and Poltava meat boars. The next two
experimental groups (V and VI) were formed by direct matings of Welsh and Poltava
meat sows with Large White boars. The evaluation of sows for reproductive qualities was
carried out considering the following quantitative traits: total number of piglets born;
multiparty; survival of piglets at weaning; litter weight and average weight of a piglet at
weaning. A comprehensive evaluation of the animals in the experimental groups was
carried out according to the Selection Index of Sow Reproductive Qualities (SIRQS).
The results of the studies were processed by the method of variational statistics.
Results. When the Poltava Meat breed sows were used as a maternal form and mated
with boars of the Welsh and Large White breeds, the similar level of values of the number
of piglets at birth was found for both combinations. At the same time, sows of the Poltava
meat breed when combined with boars of other breeds exceeded sows of this breed in
purebred breeding in terms of the number of piglets at birth, respectively, by 12.14—
12.75 %. All evaluated groups of animals in terms of the percentage of live piglets at birth
were noted for a high level of this index, with fluctuations in different groups from 91.96
to 92.82 %. In terms of the number of live piglets at birth, the highest values were
observed when using Welsh breed sows when combined with boars of the Large White
(13.73 piglets) and Poltava meat (13.67 piglets). For both combinations, a significant
difference was found compared to the Poltava meat breed in purebred breeding
(p <0.001). Regarding the mass of the litter at weaning, compared to other groups of
animals, the lowest values were observed in animals of the Poltava meat breed in
purebred breeding (71.87 kg). The highest values for this index were observed for the
combination of Welsh breed sows with Large White breed boars (93.60 kg). The
difference between these contrasting groups in terms of litter weight at weaning was
30.24 % (p<0.001). Regarding the level of the SIRQS for groups of animals of different
combinations, the fluctuation ranged from 88.38 (the Poltava meat breed in purebred
breeding) to 114.58 (the Welsh breed in combination with the Large White).
Conclusions. It was determined that in general, in purebred breeding, the sows of the
Welsh breed outperformed the sows of the Poltava meat breed in terms of the main
indexes of reproductive ability. The use of Welsh sows in combination with boars of the
Large White and Poltava meat breeds provided an increase in the values of the main
indexes of reproductive ability compared to purebred breeding. When combining the
sows of the Poltava meat breed with boars of the Large White and Welsh breeds, the
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values of the main indexes of reproductive ability also increased compared to purebred
breeding.

Keywords: pigs, reproductive ability, combination of breeds, Poltava meat breed,
sows, SIRQS, index selection.
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BETEPUHAPHA MEJIUIIUHA, BIOBE3IIEKA TA
BJIATOIIOJIYYYS TBAPUH
VETERINARY MEDICINE, BIOSAFETY AND ANIMAL WELFARE

YIK 638.15:632.937
doi 10.37143/2786-7730-2024-4(82)6

BIOJIOTTYHUIT KOHTPOJIb BAPOO3Y 3A IOIIOMOI'0I0 MIKPOBHHUX
MPEMAPATIB: IHHOBAIIIHI IIXOJHA B EKOJIOTTYHOMY
BKIJILHULITBI

10. M. CupomsaTuukos,! B. II. Illadas,>* O. M. Xapuenko,? O. B. Beinx?
! Tamsiticokuil ynisepcumem 6Gionozivunux nayk ma mexuonozii
Liela Str., 2, m. €neasa, Jlamsiticoka Pecnyobaika, 3001
? [lepacaenuii 6iomexnono2iunuii ynieepcumem
eyn. Anuescokux, 44, m. Xapkis, Yxpaina, 61002
SIuemumym ceunapcemea i azponpomucioso2o eupobnuymea HAAH
syn. Lllgedcvka Moeuna, 1, m. [lonmasa, Yxpaina, 36013

Anomauin. Bapoos € o0Hicio 3 Hallceplio3HIWUX 3a2po3 015 O0iCitbHUYymaa. Bin
CHNpUYUHAEMbCA — napazumuyHum  kuiwem  Varroa — destructor, akuul — 3HUJNCYE
NPOOYKMUBHICMb | CMIUKICMb  OO0NCONUHUX CiMel 00 HEeCHpUSMIUGUX YUHHUKIB
cepedosuwa. Tpaouyitini Ximiyni memoou O0pomvOU yYaAcMo € eheKmusHumMU, dane
Maomv HeOONIKU, IK OM HAKONUYEHHs. 3aIUUKI8 Y MeOi ma po36umox Cmitikocmi 00 yux
Ximikamig y kniwis. Lle 0ocniooicenns npucesuene su8UeHHI0 epekmusHocmi 0ioN02iyHUX
MemoOi6  KOHmMpONIO  8apoo3y, 30Kpema MIKpOOHUX npenapamié HA — OCHOGI
eHmomonamozcennux 2pubie Beauveria bassiana ma Metarhizium anisopliae.
Mema pobomu nonseae y 8UHAUEHHI MOHCIUBOCTEU YUX OIOKOHMPONbHUX ASEHMIB 5K
be3neunoi anbmepHamueu XiMIYHUM aKapuyuoam ma 6 OyiHyi ix eniusy Ha
npoOYKmMusHicms Medy Ul 3a2aibHuli cman 00xcorunux cimeu. Mamepianu. Y pavikax
eKcnepumMenmy Oy10 GUKOPUCMAHO 08I 2pynu npenapamis. mpaouyiiHi XiMiyHi
npenapamu ma exKcnepumeHmanvhi MikpobHi npenapamu. Koowcna epyna exnouana
10 cimeti  602cin. QOyinlosanucs HACMYNHI NOKA3HUKU: NOYAMKOB8A MaA KiHyesd
3apadceHicmov KIiWamu, 3HUNCEHHS 3apadceHoCmi, NpoOYyKMUSHICMb Medy, CMEePMHICMb
00ocin ma 3aeanvHull cman 60xcorunux cimeu. Pesynomamu. MikpobHi npenapamu
BHUMNCYBANU 3apadxceHicmb Kiiwamu 00 71 %, moodi ax Ximiuni memoou 3abe3neyunu
3HUdMCEHHA Ha pieni 64 %. [IpodykmueHicmeb Medy 8 eKChepuMeHMAIbHUX 2pynax oyia Ha
28 % suwgoro, wo niomeepoxcye no3umueHull 6naus biono2iunux memooie. Kpiv mozo,
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cmepmuicms 60HCIN Y 2pynax, o6pod.IeHux MikpooHumu npenapamamu, o6yia Ha 37,5 %
HUDICYOI0, W0 CBIOYUMb MAKONC 1 Npo Oe3neynicmbs mMaxkux 3acobie 0nsi 00xCin.
Bucnoeku. Hayxosuil ananiz niomeepous, wo MikpooHi npenapamu Ha ocHosi Beauveria
bassiana ma Metarhizium anisopliae € nepcnexmusHumu 051 CMAN020 KOHMPOJIO
8APO0O3Y MA MOACYMb OYMU PEKOMEHO0BAHI 01 eKOI02TUHO20 DOINHCINbHUYMEBA.

Kniouogi cnosa: 00sxcinonuymeo, Oionociunuti koumponas, Varroa destructor,
Beauveria bassiana, Metarhizium anisopliae, npooyxmusnicmo medy, cmepmHicmb
0021cinn, MIKpOOHI npenapamu, exo02iune OONCLIbHUYMBO, 8aPO03.
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[Pig Breeding and Agroindustrial Production]. Poltava, 4(82), 80-92 [in Ukrainian]. doi:
10.37143/2786-7730-2024- 4(82)6

Beryn. BokimbHUNTBO € BaXKIIMBOIO Tally33i0 TBAPHHHUITBA, KA (PYHKIIOHYE B
pI3HUX 30HaX Ta MicleBOCTIX YKpainu [1]. Pazom 3 TuM opHiero 3 Halicepilo3HilIMX
3arpo3 /sl Cy49acHOTo OJUKUTFHUIITBA € Bap0o03, a/PKe Iie Mapa3uTapHe 3aXBOPIOBAHHS,
CIOpUYMHEHE KIileM Varroa destructor, 3AaTHe 3aBIaBaTH 3HAYHOT IKOAM OXKOIMHUM
ciM’siM, 0c00JIMBO 0€3 CBOEYaCHOTO KOHTPOJIIO Ta JTikyBaHHs [2]. K Varroa destructor
napa3uTye Ha JOPOCIMX OcoOMHax O/KII Ta iX pO3IIIONI, XapuyHUUCh iXHBOIO
reMoJ1iMm$oro, MO MPU3BOIUTH 10 OCIAOJEHHS SK OKPEMHUX OCOOWH, Tak 1 BCI€i CimM’i.
bmoxonu, ypaxeHi KiilieM, CTalOTh OUTBII YyTIMBUMHU JI0 XBOPOO, OCOOIUBO BIpYCHUX
1H(eKIiH, Kl aKTUBHO PO3MOBCIOJKYIOTHCS KIIIIIEM, II0 BUCTYNA€ OJHOYACHO e U
NEPEeHOCHUKOM MaTtoreHiB. Hacmikom 3apaxxeHHs € 3HaUHe 3HUKEHHS TPOAYKTUBHOCTI
ciMeli Ta iX CTIMKOCTI 10 3aXBOpIOBaHb. [Ipu BUCOKOMY pPiBHI 3apa)kKeHHSI BapO03 MOXKE
MPU3BOIUTH /10 TIOBHOTO BUCHAKEHHS CiMEH 1 HaBiTh iX 3arulerni, 1110, CBOEO YEPTolo,
Ma€ HEeTaTUBHHH BIUIMB HA 3arajbHY IMPOYKTUBHICTH MaCiK.

TpaauuiitHo /11 60pOTHOM 3 BAPOO30M 3aCTOCOBYIOTH XiMiuHI akapuuuu [2, 3],
Taki sIK amiTpa3, (uiyBajiHAT Ta 1HIII PEYOBHMHHU, SIKI BKE MPOTAroM Oaratbox pOKIB
BBAXXAIOTh €()EKTUBHUMH Y 3HM)KEHH1 YHMCENbHOCTI KiimiB. OHAK XiMi4HI MpernapaTtu
MaroTh HU3KY CYTTEBHX HeAOMiKiB. [lo-mepie, iXHe 9acTe 3acTOCYBaHHS MPU3BOIUTH 10
HAKOMWYEHHS 3IMIIKIB aKapUIM/IB Y MEl Ta BOCKY, 1110 MOYKE€ HETaTUBHO BIUIMHYTH Ha
AKICTh KIHIEBOT MpoAyKLii Ta ii ekosjoriyny uuctoty. [lo-npyre, TpuBaie 3acToCyBaHHS
OJHUX 1 THX CaMHX IIpernapariB CIPUUYMHWIO PO3BUTOK PE3UCTEHTHOCTI Yy Varroa
destructor, 1110 3MeHIITy€ €EKTUBHICTh XIMIYHUX METOIB OOpOTHOU Ta BUMArae mouryky
HOBMX pillleHb a00 OUIbII arpeCHMBHUX XIMIYHMX KOMOiHAIiH, 10, CBOEIO YEProlo,
MIIBUIIYE PU3UK JUTST OJK1T 1 TOBKIJIIA.

V 3B'A3Ky 3 UMM NTPoOJIeMaMy JOCITITHUKKA OCTaHHIM 4acoM 3BEpHYJIM yBary Ha
010JIOT1YHI METOAM KOHTPOJIIO Bapoo3y [4, 5], 30kpemMa Ha BUKOPHUCTAHHS MIKPOOHUX
npernapariB, po3poOJeHIX Ha OCHOBI €eHTOMONATOTeHHUX TpubiB Beauveria bassiana ta
Metarhizium anisopliae. Tax mocmikenns, npoBeaeHe Fernandez Ferrari ta iH. [6],
JEeMOHCTPY€, 110 O0HMIBa BHIU TpuOiB €()EKTUBHO 3HMKYIOTH MOMYJIALII0 KB Y
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O/DKOTMHUX CIM'SIX, HE 3aBJAI0YHU IIKOIU O/pKOjIaM, 0 CBIIYUTH PO MEPCIICKTUBHICTD
TakuX OIOKOHTPOJIBHUX areHTiB. [HIe mocmimpkenns, Vilarem ta iH. [7], miATBEpIKYE,
10 11l TPUOM 3/1aTHI CYTTEBO 3MEHIIYBATH YHCEIIbHICTh KIIIIIB, 3HIKYIOUM THM CaMHM
notpely y XiMiuHUX 00poOKax i 3a0e3meuyoun O1IbII €KOJIOTTYHHM MiIX1/1 10 KOHTPOIIO
Bapoo3y. PesynbTaT nocnimkenHs Bava ta iH. [8] noBoasTs, mo Metarhizium anisopliae
3HAYHO 3HIWKYE YHCENBHICTh KIIIIB y TOJLOBHUX YMOBAaX, HE 3aBJAlOYU [IKOAU
OIKOJIMHUM CIM'SIM.

Huszka pocnmipkeHb TaKoXK MiATBEPIXKYe O€3NedHicTh Ta e(PEeKTHUBHICTH IHX
OiokoHTpobHUX areHTiB. Hampuknaa, Meikle 1 Mercadier [9] mnokazamu, 1m0
3acTocyBaHHA Beauveria bassiana e(pEeKTHBHO 3HWKYE 3apaXCHICTh KIIIIAMH, THM
caMHUM MIATBEPKYIOUM TMEPCIEeKTUBHICTh BUKOPHCTAHHA TpuOIB B IHTEIPOBAHHUX
cTpaterisix 60poTs0u 3 Bapoozom. Han Ta in. [10] mpoaemMoHCTpyBaiy, 0 3aCTOCYBAaHHS
€HTOMONATOreHHUX TIpUOiB y OMKOJMHUX KOJOHISAX € He Juile e)eKTUBHUM, aine i
Oe3meyHnM, MO poOUTH i OIOKOHTPOJBHI areHTH TMEPCIEKTHBHOIO albTEPHATHUBOIO
XIMIYHUM TpenapaTam, OCKIJIbKA BOHU HE MOJIUIIAIOTH 3IHUILIKIB Y MEI.

[Tompu mepcreKTUBHICTD IBOTO MiAX0TY, €PEKTHBHICTh MIKPOOHUX MPENapaTiB y
KOHTPOJII Bapoo3y moTpedye MOJaNbIIOr0 JAeTajdbHOro BUBYEHHs. Hampukmnan,
nociimkeHHs Zeng 1 Zhang [11] nemoHcTpye, mo Beauveria bassiana i Metarhizium
anisopliae € BUCOKOC(EKTUBHUMHU O1OKOHTPOJIbBHMMH areéHTaMu IPOTH KJjima Varroa,
CHPUSIOYN CYTTEBOMY 3HMKCHHIO TOMYJIAIMIl KIIIIIB y KOJOHISIX MEIOHOCHUX OJIKII.
BuBueHHsI €KOJOTI4YHOI aJaNTUBHOCTI IUX IpuUOiB y TPOMIYHHUX 1 MOMIPHUX YMOBaXx,
nposesnene Driver, Buckley ta Rehner [12], minTtBepkye, mo Beauveria 1 Metarhizium
e(peKTHUBHO iIOTh B yMOBaX pI3HOTO KIiMaTy, II0 PO3LIUPIOE MOXKIMBOCTI IXHBOTO
3aCTOCYBaHHSI Y PETi0HAaX 13 PI3HUMH KJIIMAaTUYHUMHU YMOBaMH.

Hocnimpkenns Ghazoul 1 Salgado [13] Bka3ye Ha Te, mo BuOip cydcrpary s
BUPOLIYBaHHs Beauveria bassiana 3Ha4HO BIUIMBA€ Ha KUIBKICTh KOHIJIN, IIO0 MOXeE
HiABUIIUTH TPOAYKTHBHICTh INpenapaTiB Ta IXHIO E€QEKTHBHICTh Yy MPAKTUYHOMY
3aCTOCYBaHHI i 00poThOM 3 Bapoo3oMm. Balogun i1 Onyekachi [14] BusiBuim, 1o
Metarhizium anisopliae Moxe OyTH CTIMKMM 1 €()EKTUBHUM 3aMIHHUKOM XIMIYHHMX
aKapUIUIIB, IO BiJIKPUBAE MEPCHIEKTUBH IS CTAJIOTO KOHTPOJIO Bapoo3y. Kpim Toro,
nocmimkenns Tesfaye 1 Seyoum [15] migkpecmroe, mo wmicueBi mramu Metarhizium
anisopliae MOXyTb BUSIBIAITH BUCOKY €(EKTHBHICTh MPOTH KIIIIIB B YMOBaX pI3HOIO
KIIiMaTy, Hampukiaz, B Ediomnii, 1o miakpecioe BaKIUBICTh aJanTallii npenaparis 10
JIOKAJbHUX YMOB.

VY mnoneoBux ymoBax Fang i1 Leng [16] mponmemoncTpyBanu, mo Beauveria
bassiana He TITBKU €(PEKTUBHO MPUTHIUYE TOMYJISAIIIO KITINIB, ajle i Mae Oe3MeUHHMA
npodinb A 310poB's 6K, IO MiJBUILYE HOro MpuBadIUBICTh SK O10KOHTPOJIHLHOTO
3aco0y. Mukherjee Tta Kumar [17] mgocmiaunu BIUIMB KiIIMaTy Ha aKTHUBHICTH
€HTOMOIIATOT€HHUX T'pUOIB 1 MIATBEPAMIN, 10 (HAaKTOPU 30BHIIIHHOIO CEpPEIOBHILA
MalOTh 3HAYHUI BIUIMB Ha €(EKTHBHICTh 3aCTOCYBaHHS OIOKOHTPOJIbHUX AareHTIB B
ymoBax naciku. Y pocnimkenHi Tefera i Muthomi [18] 6ys0 po3risiHyTO iHTErpOBaHMA
Oiaxig 10 00opoThOM 3 Bapoo30oM, IO BKJIIOYAae KOMOiHali0 TpubiB Beauveria Ta
Metarhizium 11 NiABUILIEHHS CTIMKOCTI 10 Mapa3uTiB B appUKAHCHKUX PETIOHAX.

Inmm mocmimauku, Taki sk lkegami # Mizuno [19], mopiBHs M e()EKTUBHICTH
rpuOKOBUX OIOMECTUIHIIB Ta XIMIYHUX aKapUIUAIB, IMOKA3aBIIM, IO O10JOTiYHI
npenapaTv MOXYTh KOHKYPYBATH 3 XIMIYHUMH 32 €(DeKTUBHICTIO 0€3 IIKOIM TS OJ1K1JI.
Hapemti, Johnson i Raub [20] mpomemoncTpyBanmu edekTuBHICT Metarhizium
anisopliae y perioHax 13 X0JIOAHUM KJIIMaTOM, 110 € BOKJIUBUM JIJIs1 3aCTOCYBaHHS I[bOTO
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METOJYy B yMOBaXx, Jie¢ OJKOJIApI 3a3BHYail BUKOPUCTOBYIOTH XIMIUHI MpernapaTH st
HIBUIKOTO KOHTPOJIIO KJTIIIA.

Takum yrHOM, 3a3HAYCHI1 JOCIIHKEHHS MATBEPKYIOTh, 1110 MiKpOOHI ITpemnapaTu
Ha OCHOBI Beauveria bassiana ta Metarhizium anisopliae MOXyTb €(EKTUBHO
KOHTPOJIIOBATH TOMYJIAIII0 KMIiB Varroa destructor, 3abe3medyrodn €KOJOTI4HO
yucTUid Ta Oe3meuHuil 1 O/pKiT MeTon OOpPOTHOM 3 BapoO30M, IO AJANTYETHCS 0
PI3HUX KJIIMAaTHYHHX YMOB.

MeTo1o JaHOTO AOCIHIHKEHHS € MOPIBHAHHA €(EKTUBHOCTI Pi3HUX XIMIYHUX Ta
MIKpOOHUX METOIB 0OpOOKH MPOTH KJita Varroa destructor, a TaKoX OIIHKA 1X BILTUBY
Ha NMPOJYKTUBHICTh MEY Ta 3arajibHUI CTaH OKOJMHUX CIMEH.

Marepiasm Ta MeToaM MOCHiIKeHb. EXCIIEpUMEHT MPOBOAUBCS B IMOJILOBHX
ymoBax. [y nmetanpHOTO aHamizy il mpenapaTtiB Ha OKOJHMHI CiM’i, a TaKoX IJis
BHU3HAUEHHS MOOIYHUX e(eKTiB Oylu 3allydeHi JIBI Tpynu OJPKOIOCIMEH: Ha MepIuii
BUIIPOOOBYBAJIH TPATUIIIIHI XIMIYHI METOAM 0OpPOOKH, a Ha IPYTii, eKCTIEpUMEHTAIbHIN
rpyni — MiKpoOHi npenapatu. BunpoOyBaHo Takok KOMOIHOBaHUII BapiaHT CIIJIBHOTO
3aCTOCYBaHHA XIMIUYHUX 1 MIKpPOOHHX TpenapariB. 31iHCHEHO TOPIBHIHHS PE3YJbTATIB 3

METOI0 BHSIBJICHHS Hale()eKTUBHIIIMX BapiaHTiB (Tab. 1).

Tadauus 1. Ocod.1uBOCTI 32cTOCYBAHHA XIMIYHHX | MiKPpOOHUX NMpenaparis /s
3HM:KeHHSI piBHS 3apa:keHus1 Varroa destructor y 01:K0JTUHUX €iM’ X

Hassa Tun AKTHBHA .
Cnoci0 3acTocyBaHHs Ho3a
npenapary | npenapary | pe4oBHHa
1 2 3 4 5
O0poOka po3uMHOM 13 | pobOoYa eMyJbCisd —
binin XiMiyHu# | AmiTpa3 | BUKOpUCTaHHAM aAuM- | 0,5 mMi Ha miTp BOAM,
11411097 10 M1 Ha BYJIMUKY
Pozuun s poOoua emyJbCis —
TakTuk Ximiyauii | Awmitpa3 PO30pHU3KYBaHHS 1O 1 M1 Ha JIiTp BOAH,
BYJIMYKAX 10 M1 Ha BYJIMUKY
CMyXKH, SIKI
Amicran | Ximiyauii |DmyBangiHaT| BCTAHOBIIOIOTHCS Y 3 CMY>KKH Ha BYJIUK
BYJIUKY
e . CMmyxku st
Bappoanes | Ximiunuii |®@moyBanmiHat MY a 3 CMY>KKH Ha BYJIMK
PO3MIIIIEHHS Y BYJIHKY
.. . | [IlaBeneBa Po3uun nns 5,7 %-# po3uuH,
OxcuBap | XiMiyHUH
KHCIIOTa PpO30pU3KyBaHHS 5 MJI Ha BYJTHUKY
N o N CMyXKH I
YexMaiir | Ximiuauit | Kymodoc M g 2 CMYKKH Ha BYJIUK
BCTaHOBJICHHS Y BYJIUKY
. o I'ens ans po3mimieHHs
Amirapzg XiIMIYHUN Tumon JULA P . m 50 r Ha ByJIUK
BCEpPEIMHI BYJINKA
. | Po3nunenHs po3unH .
. . | Beauveria ‘P Y 1,5 %-it po3uuH,
bosepun | MikpoOHwMit . Ha paMKH, CTUIbHAKHA Ta
bassiana . 5 MJI Ha BYJIMUKY
OIK1T
. . |Metarhizium Buecenns B 1,5 %-ii po3uuH,
Mertapusus | MikpoOHuit L . . .
anisopliae | MDKpaMKOBUN TIPOCTIp | 5 MJI Ha BYJIMUKY
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1Ipooosoicenna maon. 1

1 2 3 4 5
Beauveria 1,5 Y-ii postun
KomoGinaris: bassiana + O6pobxa bosepuny + 1,5 %-ii
Bosepun + | MikpoOHwmii .. KOMOiIHOBaHHM po3uuH Metapusuny y
Metarhizium o .
Merapuszun . . PO3NWIEHHAM criBBigHomIeHH 1:1,
anisopliae

5 MJI Ha BYJIMUKY

bimin (0,5 mur/n H20) +

. Awmitpas + .

KomoGinaris: pas. bosepus (1,5 %-it) +

.. . Beauveria . o/
binin + Komb6iHo- bassiang + 3mimane Merapuszun (1,5 %-ii)

bosepun + BaHUI .. OOIpUCKYBaHHS y CIIBBiJHOIICHH1

Metarhizium
Mertapusux . . 2:1:1,
anisopli

5 MJI Ha BYJIUUYKY

O0’ekTOM JIIOCHTIDKEHHsI cTajnu O/pkoymHI ciMm’i, iH(]ikoBaHi kiimeM Varroa
destructor. Koxna rpyna Bkmodana 10 abo Oinpie OPKOIMHUX CIMEH, ypakeHHX
KJIIIIEM, SIKi 0OpOOJIsSIM BiATIOBIAHUMU TIperiapaTaMu.

3a TpauLiHHUX XIMIYHUX METOJiB OOPOOKH 3aCTOCOBYBAJIM TaKi IpenapaTH, sK
bimin, Taktuk, Amicran, Bappoanes, OkcuBap, YekMaiit i Amirapa. Lli mpenaparu
BUKOPUCTOBYBAJIUCS 3TiHO 3 I1HCTPYKLISMH BHPOOHMKIB ISl TOPIBHSAHHS iXHBOT
e(eKTUBHOCTI 3 O10JOTIYHUMH METOJaMHU, SIKi OyJIM 3aCTOCOBaHI B €KCIIEpUMEHTAIIbHIN
rpyni. MikpoOHi npenaparty, 10 3aCTOCOBAaHI B €KCHEPUMEHTANIbHIN TpyIi, BKIOYAIN
boBepun Ta Merapus3uH, BHUIOTOBJIEHI Ha OCHOBI TpuOIB Beauveria bassiana Tta
Metarhizium anisopliae. KpiMm TOT0, B €KCIIEpUMEHTI 0yJIO BUKOPUCTAaHO KOMOIHOBaHMIA
METOJ 13 3aCTOCYBaHHSAM 000X MIKpOOHMX IpernapariB y CHiBBIJHOIIEHH] 1:1, a Takox
CIIbHE BUKOPHCTaHHA po3unHy bimniny Ta komOiHanii bosepuny it Merapusuny (2:1:1).

Jns ouiHkM e(dEeKTUBHOCTI KOXHOTO METOAy OOpoOku Oyjo 0oOpaHO HU3KY
KIIFOYOBHX MOKa3HMKIB: MEPII 32 BCE — PIBEHb 3apa)KEHOCTI1 KIIIIEM, SIKUH BUMIpIOBaJIN
710 1 micist 00poOKM A1t 000X IpyT.

[leli moka3HWK BU3HAYABCS SIK BIJICOTOK YpPaK€HHX OCOOWH, IO JaJ0 3MOTY
OTPUMATH YiTKE YSBJIECHHS PO MOYATKOBUII piBEHb 3apaKEHOCTI Ta KiHIIEBI 3MIHHU MiCIs
00poOku. Jpyruii NMOKa3HMK — 3HUKEHHSI PIBHS 3apa’K€HOCTI, pO3paxoBYBaBCS SIK
BiJTHOIIIEHHSI PI3HMUIII MK BIICOTKOM MIOYaTKOBOT i1 KIHIIEBOI 3apa’keHOCTI J0 MOYaTKOBO1
3apakeHocTi. Lleit mapameTp € OCHOBHHM KpuUTepieM €(pEeKTUBHOCTI OOpOOKH, aaxe
BiJJOOpakae 37aTHICTh Mpenapary 3MEHIIYBaTH KUIbKICTb KJIIIIIB.

KpiM TOro, BaXXTuBUM KpUTEpieM OLIHKH €()EeKTUBHOCTI METOAY OOpOoOKHU cTajna
NPOAYKTUBHICTh Meay, TOOTO KUIBKICTH MeZy, 310paHoro cimM’€r0 micias OOpOOKH.
Ile#i moka3HUK BU3HAYAB 3arajbHUN €KOHOMIUYHUN BIUIMUB METOJIB OOpPOOKH Ha MACIKy.
VY nocnikeHH1 TaKOXK BPaXOBYBAJIM CMEPTHICTH OJIK1J MiCHsl 3aCTOCYBaHHS Ipenaparis,
sKa BioOpakana nmob6iyHuN eeKT, 10 MIT CBIIYUTH IMpo Oe3MeuHICTh npenapatiB Ass
OJUKOIMHUX CIMEH.

JUist  CTaTUCTHYHOTO aHaji3y OTPHUMAaHWUX pe3yJbTaTiB BUKOPHUCTOBYBAIU
onHodakTtopHuit aucnepciitauii ananiz (ANOVA), skuif nomomaraB BH3HAYMTH, YU
ICHYIOTh CTaTUCTHYHO 3HAUYIIll BIAMIHHOCTI M1’ KOHTPOJIbHOIO Ta €KCIIEPUMEHTAIbHOIO
rpynaMu 3a BciMa MokazHukamu. Lle namo 3Mory He TUIBKM OIIHUTH e(EeKTHUBHICTDH
KO)KHOTO 3 METOJIIB OOpOOKH, ajie i BU3HAYWTH, SKUH 13 HUX HAWNPUIATHIIIUN IS
JOBFOTPHUBAJIOTO KOHTPOJIIO BapOO3y, BPAaXOBYIOUU €PEKTHUBHICTh, O€3MEUHICTH 1 BIUIUB
Ha NPOJYKTHUBHICTh METY.
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3aBIKH TAKOMY MiIXOY BIAIOCS OTPUMATH BHUYEPITHI JIaHi 1010 BIUTMBY Pi3HUX
METO/iB 0OpOOKH Ha PiBEHb 3apaXKEHOCTIi, MPOAYKTUBHICTh MEIY, CMEPTHICTh OJUKII 1
3arajibHUI cTaH OJPKOJIMHUX CIMEH, 10 CTaJI0 OCHOBOKO JIIsl (JOPMYITFOBaHHSI BUCHOBKIB
Ta PEeKOMEHJAIl MI0J0 3aCTOCYBaHHSA MIKpOOHHMX mpenapaTiB y OOpoTh0i 3 Kililiem
Varroa destructor.

Pe3yabTaTH gocjaigxeHHs Ta iX 00roBopeHHsi. byiio OIiHEeHO eQeKTHBHICTH
PI3HMX XIMIYHHMX 1 MIKpOOHHX IpernapaTiB y 00poTh0i 3 3apakeHHsAM Kiimem Varroa
destructor B OJDKONMHHX CiM X (Ta0. 2).

Taoauus 2. E¢pekTUBHICTH XiMiYHMX | MIKPOOHUX NpenapariB JJ1s1 3HUKEHHSI
piBHA 3apaskeHHs1 Varroa destructor y 000JIMHAX CiM’ X

. PiBenn EdexTuBHicTn
PiBenb 3apa:keHHs
Hassa npenapary 10 00poOKH, Japaenit SHUAEHH
(%) nicjst 00poOkm,| 3apakKeHHs,
(Y0) (%)
binin 70 25 64
TakTux 65 30 54
Amictan 68 20 71
Bappoanes 69 25 64
OxkcuBap 72 28 61
YexkMaiut 66 32 52
Amirapn 71 33 54
Bosepun 67 35 48
Metapusux 74 40 46
Boepun + Merapu3un 73 28 62
binin + boepun + Metapusun 75 22 71

BcranoBeHo, 1110 XiMi4HI IpenapaTy 3arajioM 1oKa3yBajl BUCOKY €(EKTUBHICTh
3HWKEHHA 3apaxeHHs. OpHouacHO H  MIKpOOHI 3aco0M TakoX  BUSBUIMCA
NEePCIEeKTUBHUMHU JUIsl 3MEHIIEHHS piBHS 1H(EKLIT B OJKOIMHUX CIM X, OCOOJIUBO Y
KOMOIHAITiSIX.

Pe3ynbTaTi OLIIHKY MPOIYKTUBHOCTI MLy Y OJPKOJIMHUX CIM'AX, IKMX 00pOOIIIn
pisHuMH MeTogamu Tpotarom 2020-2022 pp., nOpeAcTaBiIeHI Ha PHUCYHKY 1.
Bcranosneno, mo y 2020 p. mpoayKTHUBHICTh MeNly y Irpyrax, 00poOiIeHHX XiIMIYHUMU
METOJIaMU, KoJuBasacs B Mexax 24,3—25,6 kr. Hanpukuan, cepeHe 3Ha4eHHS 115 CIMEH,
00po6nenux biminoM, ctanoBuio 24,3 Kr, Tol Sk 3a 00poOku npenapatoM YekMait —
25,3 xr.

3a 010J10T1YHUX METOJIB 00poOKH 13 3acTocyBaHHAM boBepuny abo Metapusuny
CIIOCTEpIrajocss CyTT€BE IMEPEBUIICHHS IMX TMOKAa3HMKIB — CepeJHE 3Ha4YeHHs
MPOYKTUBHOCTI MEy CTAaHOBMWJIO BinmoBinHo 27,8 kr Ta 28,5 kr. HaifBumii mokasHuku
3a MegomnponyktuBHicTio (31,1 kr) Oymu y ciMmeil, Ha SKHUX 3aCTOCOBYBaBCS
KOMOIHOBaHHMI MeTos1 00poOku mpenaparamu bimia + boBepun + Merapusun (2:1:1).
Le Ha 27 % OinbIe, 3a cepeqHil MOKAa3HUK MO OJHKOIOCIM X, 0OPOOICHUX XIMIYHUMU
METOJIaMHU.
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— . MpenapaTth
BiniH
___________ i —e— TakTWk
31 | CeommmmEmmTTTTET —e— AnicTaH
=TT Bappoages
11] S S Okcueap
—e— YexManTt
29 —e— Anirapa
boeepuH
28 MeTapusnH
-#- boBepwH + MeTapusnH (1:1)
-+- KombiHauis biniH + bosepuH + MeTapusnH (2:1:1)

of

MpoaykTUBHICTL Meny (Kr)

2020 2021 2022
Pik

Puc. 1. Bnaue piznux memooie 00podKu na cepeonio npoo0yKmueHichnbs meoy

[IponyxTuBHicTs Meny y 2021 p. BUsIBUIIA 3pOCTaHHS JIJIsl BCIX METO/1iB 00pOOKH,
aie cimM’i, oOpoOIieHi Oi10NOTIYHUMH METOJAMH, 3AIHINAIHCS JigepamMu. Hampukian,
MPOAYKTUBHICTH OKosocimMeil, 00pobiennx MerapusznHom, 3pocia 1o 29,1 kr, mo Ha
2,1 % Oinpiie mopiBHAHO 3 TomnepeaHiM pokoMm. OOpoOka KomOiHAIi€r0 HpenapaTiB
boBepuny i Metapusuny 3abe3nednna meaonpoayktuHicts y 30,8 kr, mo Ha 1,7 %
6inp1e mopiHsHO 3 2020 poxom. Tum yacom kombinanis bimin + boBepun + Merapuzun
MoKa3zaja npoayKTUBHICTh y 31,6 kr, 1m0 Ha 1,6 % Oinbie, HiX y 2020 porii.

V¥ 2022 p. crioctepirascst HoJaibIIni NPUPICT Y TPOAYKTUBHOCTI Meny. EpexT Big
XIMIYHUX METOJiB OOpOTHOM 3 BAapOO30M 3aJHILABCS CTAOUIBHHUM, 3 CEpeAHIMU
3HAUEHHSMU MEIONPOAYKTUBHOCTI B Mexkax 25,1-26 kr. Cim’i, o0po0GIieHi npenaparom
YexkMaiiT, HarpuKIaja, TOCATHYIM MPOTYKTUBHOCTI Y 26,0 Kr, 3011bmnBIIM 11 Ha 2,8 %
nopiBHAHO 3 2021 pokoMm.

Cepen XIMIYHUX METOJIB HAWBUIIMN TIOKAa3HUK MEIOBOI MPOTYKTUBHOCTI
IPOJIEMOHCTPOBAHO MpHU 00poOIl mpenapaToM Amirapl, i3 cepeiHiM 3HAYCHHSIM Yy
26,3 kr y 2022 p., mjo, ogHak Ha 18 % Hux4e, HK IPOAYKTUBHICTh IIPHU 3aCTOCYBaHHI
KOMOiHaIi#l 010J0T1YHUX Mpenaparis.

Haiinmkui pe3ynbratu cepel XIMIYHUX METO/11B 00poOKu noka3as npenapar bimis,
13 CcepeAHbOI0 MPOJYKTHUBHICTIO Meny y 25,1 kr, mo Ha 21,8 % mnocrtynaerbes
MOKa3HUKAM, OTPUMAHUM 3a O10JIOTTYHHX METO/I1B 0OPOOKH.

[I{oto 6ioJOTTYHUX METOAIB, MOKA3HUK MPOIYKTUBHOCTI JJISl BapiaHTy 0OpoOKH
koMOiHamiero boepun + Mertapusun migBummees a0 31,3 xr, mo Ha 1,6 % Oinmbiie
nopiBHAHO 3 2021 pokoMm.

A xom0inauis binin + boBepun + Mertapu3un 3abe3neunina MeA0NPOIyKTUBHICTb
y 32,1 Kr, 110 € MaKCUMaJIbHUM TIOKa3HUKOM 32 BCl1 TpU POKHU Ta Ha 3,2 % BuIle, HIX y
2021 pori. Ile Ttakox Ha 28,4 % OinbIne MOPIBHSIHO 13 CEPEIHHOIO MPOAYKTHUBHICTIO
cimelt, 00poOIeHNX XIMIYHUMH METOJIaMH, sIKa CTAHOBUJIA OJU3bKO 25 KT.

3a 00poOku Jnume MeTapu3sMHOM cHocTepiraBcs CTaOUIBHUNA — MPUPICT
IPOAYKTHBHOCTI 10 29,5 kr y 2022 p., mo Ha 18 % Oinbiie mopiBHIHO i3 XIMIYHUMU
MeTomaMu. bBoBepHH, BHKOPHCTAaHHWIA OKpPEMO, TaKOX IPOJEMOHCTPYBaB BHCOKI
pe3yabTaTh 3a MPOAYKTHUBHICTIO Mefy, sika gocsraa 28,7 kr y 2022 p., mo Ha 14,8 %
O1TBIIIEC TIOPIBHSHO 13 CEPEIHIM MTOKa3HUKOM TSl XIMIYHUX METO/IiB 00pOOKH.
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OT1xe, 3acTOCYyBaHHS O10JIOTIYHUX METOIB 0OPOOKH, OCOOIMBO MPU KOMOIHAITIT
npernaparis, 3a0e3rneuye 3Ha4HO BHILY NMPOJYKTUBHICTh MEIY MOPIBHSHO 3 XIMIYHUMH
METOJIaMH, IO0Ka3yI0uH IOPIYHUN IpUPICT y cepeanboMy Ha 1,5-3 %.

Pesynbratn  omHodakropHoro aucnepciinoro anamizy (ANOVA) mnokazanu
CTAaTHUCTUYHO 3HAYYUIy PI3HUIIO 32 CEPeAHBbOI0 MPOAYKTHBHICTIO MEY MIX TpyIaMu,
o0pobnennmu pizHuMH Metogamu. [Ipu npomy 3HadeHHs F-CcTaTuCTHKHU JOpPiBHIOBAJIO
112,25 ta p-3HaueHHs ctaHoBHIO 1,68%x107'° To6TO p-value < 0,001. Lle miaTBepmKYy€E
BILTUB METOY 0OpOOKH Ha POAYKTUBHICTD MEY.

Mu 1npoBenrd TIOpIBHSHHSA TIOKa3HHWKIB €(PEKTHBHOCTI Ta O€3meKd MK
KOHTPOJIbHOIO (XIMIYHI TpenapaTH) Ta eKCIEpUMEHTaJIbHOK (MIKpOOHI mpemapaTu)
rpynamu (puc. 2) 3a TaKUMH ITapaMeTpaMH, K MOYaTKOBa Ta KiHileBa 3apaxkeHicTh (%),
3HIDKEHHS 3apaxeHocTi (%), IpOoAyKTHBHICTE Meny (Kr), cMepTHicTh Omxkin (%) Ta
3arajgpHui cTaH (omiHeHuH 3a 10-0anbHO0 MIKAJIOK).

70t
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Puc. 2. Ilopienannsa ximiunux ma 6iono2ivnux memooie 00pooOKU 3a OCHOGHUMU
20CN00apCcbKO-KOPUCHUMU 03HaKkamu d60xconocimei (2020-2022 pp.)

OO6uaBi rpynu Maiay OpuOIM3HO OJHAKOBUN PIBEHb MOYATKOBOI 3apa)KEHOCTI: Y
KOHTPOJIbHIN Ipyni BiH cTaHOBUB 0:113bK0 70 %, a B ekcriepuMeHTabHil — 75 %.

[Ticnsa 0O6poOKyM KiHIEBa 3apa)KeHICTh y KOHTPOJIBbHIN TpyIi 3HU3MIacsa 10 25 %.
VY excriepyMeHTa bHIN TPyl JOCATHYTO KpPAaIOro pe3yibTaTy — PiBEHb 3apa’ke€HOCTI
3HM3MBCA 10 22 %. 3arajoM 3HMKEHHS 3apa’K€HOCT1 Y KOHTPOJBHIM Irpymi cTaHOBHIIO
64 %, Tomi K B eKcriepuMeHTanbHii — 71 %, mo Ha 7 % OiibIie.

[I{o/10 MPOAYKTUBHOCTI Mey, KOHTPOJIbHA Ipyla MoKa3ana CepeaHe 3HAUECHHS Y
25,1 kr, TOAl SIK B €KCIEPUMEHTANIbHINA TPyl MPOIYKTUBHICTH OyJia CYTTEBO BUILOIO —
32,1 xkr, mo Ha 28 % Oinpme. lle CBiAYUTH NMPO MO3UTHBHUN BIUIMB MIKPOOHHX
mpenapariB Ha TPOAYKTHUBHICTH MeIy. 3 OINISIAy Ha PiBEHb CMEPTHOCTI OJKIT
eKCIepUMEHTaIbHA TpyIa TakoK Oylia Kpalloro 3a KOHTpOJIbHY. Tak, y KOHTPOJbHIN
Ipymi CMEPTHICTH Micis 00poOKu ctaHOBHIIA 8 %, TOAL SIK B €KCIIEpUMEHTANbHIN — 5 %,
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mo Ha 37,5 % uwxkde. [lanuii hakT migKpecIroe Aemo Kpamry Oe3MeuHiCTh MIKPOOHUX
npernapariB MOPIBHSHO 3 XIMIYHUMH.

3aragpHuii CcTaH OKOJIMHUX CciMeill omiHmoBaBcs 3a 10-OaJbHOIO IIKAJIOK.
Y KOHTpPOJIBHIN IPpyIi BiH CTAHOBUB 7 OaliB, TOAL SIK B €KCIIEPUMEHTAJIbHIN — 8 OaiB, 1110
Ha 14,3 % Oinpmie. Binrak BCTaHOBJICHO ACMIO JINIIHK (I3UYHHN CTaH CiMEH MMicis
00poOKM MIKpOOHMMHM TIperapaTaMu. 3arajioM, eKCIepUMEHTaJbHa Tpyla 3a yMOB
BUKOPUCTAHHS MIKPOOHHX TperapaTiB MPOJAEMOHCTPYBaia BUIY €(PEKTHUBHICTh 5K 3a
piBHEM 3HIKEHHS 3apaK€HOCTi, TaK 1 3a MPOIYKTHBHICTIO MeIy, a TaKOX OUIbIIy
Oe3IMeYHICTh, MO0 POOUTh TAaKWK O10JOTIYHWUN METOJ TEPCIEKTUBHHM Yy OOpOTHOI 3
Kiimem Varroa destructor.

BucnoBku. 1. BcranoBneno cratuctuuno 3Hauymy (p<0,001) pizaumo 3a
CEPeIHBOI0 MMPOIYKTHUBHICTIO MEIy MK TrpynamMu ciMed Ok, o00poOiIeHHMX
TPaAUIIHHAMHU XIMIYHUMHU Ta €KCIICPUMEHTAIbHUMH 010710TTYHUMH METOIaMH.

2. JlochmipkeHHS TOKa3aio, IO MIKpoOHI mpemapatd, Taki sk boepuH i
MetapusuH, a Takox X KoMOiHallis, 3a0e3meuyoTh e()eKTUBHE 3HMKEHHS 3apaKE€HOCTI
KiimeM Varroa destructor y OJUKOIMHUX CiM’SIX TIOPIBHSHO 3 XIMIYHHMH MpeTiapaTaMH.
VY ekcriepuMeHTaNbHI| rpyIi 32 00poOKU MIKpOOHUMU MpenapaTaMu MPOJEMOHCTPOBAHE
OlUITBIIIE 3HIKEHHS PIBHS 3apakKeHOCTI, sike CTaHOBHIIO 71 %, TOMI SIK 32 XIMIYHUX METO/TIB
00poOKH 11el ToKka3HUK nepedyBaB Ha piBHI 64 %.

3. TlpomykxtuBHiCTh Meay B OJDKOJIMHHX CiM'siX, OOpOOJICHHX MIKPOOHUMU
npenapatamu, Oyna B cepenHboMy Ha 28 % BHINOIO, HDK y TpyIi 3a 3aCTOCYBaHHS
XIMIYHMX [penapaTiB, W10 MIJKPECIIOE EKOHOMIYHY JOLUIBHICTh BHUKOPUCTAHHSA
OilomoriyHux 3aco0iB.

4. MikpoOHi mpemapaTd TaKOXX MOKa3aJld MEHIIHMI piBeHb MOOIYHUX e(]EeKTiB
HOPIBHSAHO 3 XIMIYHMMHU. 30KpeMa, CMEPTHICTh OJDKIT B eKCIIepUMEHTalbHIl rpyni Oyna
Ha 37,5 % HUKXYO0I0 MOPIBHSAHO 3 KOHTPOJIBHOIO TPYIIOI0, III0 CBIIYUTH PO OE3MEUHICTh
OlonoriyHMX MeTOJIB 00poOKH. 3aradbHUil CTaH O/KOIMHUX CIMEW, OI[IHEHWH 3a
10-0anpHOIO HIKANOK, TAaKOXK OyB KpalluM Y Tpymi OJKuUI, 00poOsieHuX MIKpOOHHMHU
npernapaTami, 10 BiioOpakae MO3UTUBHUIN BIUIMB IIMX 3aCO01B HA 3/I0POB’Sl KOMaXx.

IMepciekTHBH MOAANBIIMX JOCTII:KeHb. Y TIOJANBIIAX  JOCHIKCHHSX
nependavyacThCsl BU3HAUEHHS ONTUMAIBbHHUX KOHIIEHTpAlid 1 METOJIB 3aCTOCYBaHHS
MIKpOOHHMX TIpemnapaTiB Jais 3a0e3leueHHs MaKCUMallbHOI  e(EeKTUBHOCTI 3
MiHIMaJIbHUMH MOOTYHUMU edeKTaMu Ha OKiI. J(OIIIBbHUM € TOCHIKEHHS TPUBAJIOCTI
Iii mpenapartiB Ha Kiia Varroa destructor Ta X BIUIMBY Ha 1HII MOKAa3HUKH 3[I0POB’S
6/okonuHuX cimed. OcoOnuBa yBara MNPUAUIATUMEThCS BUBYEHHIO €()EKTHBHOCTI
IIpernapariB y MO€IHAHHI 3 IHIIUMHU METOAaMU 010JI0TTYHOT0 KOHTPOJII0. Tak0oxk BayKJIMBO
JOCTIIUTH BIUIMB MIKPOOHMX IIpernapariB y pi3HUX KIIMaTHYHUX YMOBax Ta ix
JIOBTOTPUBAJINI BIUIMB HA IPOAYKTUBHICTH OJKOJIMHUX CIMEH.
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BIOLOGICAL CONTROL OF VARROATOSUS USING
MICROBIAL PREPARATIONS: INNOVATIVE APPROACHES
IN ECOLOGICAL BEEKEEPING

Yu. M. Syromiatnykov,! V. P. Shablia,>* O. M. Kharchenko?, O. V. Belykh?
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Varroatosis is one of the most serious threats to beekeeping, caused by the parasitic
mite Varroa destructor, which reduces the productivity and resilience of bee colonies to
adverse environmental factors. Traditional chemical control methods are often effective
but present drawbacks, such as residue accumulation in honey and the development of
mite resistance. This study focuses on the effectiveness of biological control methods
against varroatosis, specifically microbial agents based on the entomopathogenic fungi
Beauveria bassiana and Metarhizium anisopliae. Objective was to determine the
potential of these biocontrol agents as a safe alternative to chemical acaricides and to
assess their impact on honey productivity and the overall health of bee colonies.
Materials. The experiment used two groups of drugs: traditional chemical drugs and
experimental microbial drugs. Each group included 10 bee colonies. Key indexes were
evaluated, including initial and final mite infestation levels, reduction in infestation,
honey productivity, bee mortality, and general colony health. Results demonstrated that
microbial agents reduced mite infestation by up to 71 %, while chemical methods
achieved a reduction of 64 %. Honey productivity in the experimental group was 28 %
higher, confirming the positive influence of biological methods. Additionally, bee
mortality in the group treated with microbial agents was 37.5 % lower, underscoring the
safety of these treatments. Conclusions. Scientific analysis confirmed that microbial
agents based on Beauveria bassiana and Metarhizium anisopliae show promise for
sustainable varroatosis control and can be recommended for ecological beekeeping.

Key words: beekeeping, biological control, Varroa destructor, Beauveria bassiana,
Metarhizium anisopliae, honey productivity, bee mortality, microbial agents, ecological
beekeeping, varroosis.
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CURRENT TRENDS IN THE DIAGNOSIS OF INFECTIOUS DISEASES IN
PIGS
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Objective. This review highlights the latest trends in diagnostic technologies and
their application in disease surveillance, outbreak prediction and treatment optimisation.
Results. Early and accurate diagnosis of infectious diseases in pigs plays a critical role
in safeguarding animal health, maximising productivity and maintaining the economic
stability of the pig industry. Infectious diseases in pigs, which can be of bacterial, viral
or parasitic origin, often result in significant economic losses due to reduced
productivity, increased mortality and the costs associated with disease management.
In addition, infectious diseases in pigs are a serious public health concern, especially
when zoonotic pathogens are involved, as they can be transmitted to humans and
potentially lead to widespread health problems. Therefore, the timely identification and
control of these pathogens is of vital importance not only to the pig industry but also to
global public health. The rapid development of diagnostic technologies in recent years
has had a transformative impact on the detection and control of swine diseases.
Molecular diagnostic methods, including polymerase chain reaction (PCR) and next-
generation sequencing (NGS), have greatly improved early detection capabilities,
allowing veterinarians and farmers to identify pathogens before animals show clinical
signs. Such technologies improve disease surveillance by facilitating the rapid
identification of infected animals that can be immediately isolated to prevent further
spread of disease within herds. This early intervention capability is essential to control
outbreaks and minimise their economic and health impact. The integration of these
advanced diagnostic methods with tools such as data analytics, bioinformatics and
machine learning has opened new horizons in disease management. Through predictive
modelling and data analysis, these tools can help predict outbreaks and inform more
targeted treatment and prevention strategies. Machine learning algorithms, for example,
can process large data sets from multiple sources to more accurately predict disease
trends and identify high-risk factors, enabling proactive rather than reactive disease
management. This combination of molecular diagnostics and computational tools
represents a powerful advance in veterinary medicine, promoting the rapid and strategic
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response needed to contain infectious diseases in pig populations. However, significant
challenges remain, particularly in the context of smallholder farms and resource-poor
regions. Many smallholders face barriers to adopting these technologies due to limited
financial resources, lack of technical training and inadequate infrastructure. Addressing
these challenges is critical to ensuring that advances in diagnostics reach all levels of the
industry, promoting more equitable health outcomes and reducing the risk of disease
spread across regions and communities. Conclusions. As we move towards a future
where technology is more integrated into agriculture and veterinary medicine, ensuring
that diagnostic tools are both accessible and affordable for farms of all sizes is critical.
Removing the current barriers that limit access to these advanced diagnostics will
improve both the health and productivity of pig populations and support broader
initiatives to prevent zoonotic disease outbreaks. By promoting the widespread use of
these innovations, the pig industry can grow more sustainably while playing a key role in
protecting global health.

Keywords: Infectious diseases, swine, diagnostic technologies, PCR, next-
generation sequencing, molecular diagnostics, disease management, pig industry,
Zoonoses.
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Introduction. Early and accurate diagnosis of infectious diseases in pigs plays a
critical role in modern livestock management. As the global demand for pork continues
to grow, maintaining the health and well-being of pigs is essential to ensure the
productivity and economic sustainability of the pig industry. Infectious diseases, whether
caused by bacterial, viral or parasitic agents, not only result in significant economic losses
due to reduced production and increased mortality, but also pose potential risks to public
health, especially when zoonotic agents are involved [1, 2].

In recent years, advances in diagnostic technologies have revolutionised the
detection and management of these diseases by providing faster, more accurate and less
costly methods to identify pathogens [3, 4]. Traditional techniques such as serology and
bacterial culture have been complemented or replaced by molecular diagnostics,
including polymerase chain reaction (PCR) and next-generation sequencing (NGS).
These methods allow early detection and accurate differentiation of pathogens, even in
asymptomatic animals, improving the ability to implement timely and targeted
interventions [5].

In addition, the integration of diagnostic tools with data analytics, bioinformatics
and machine learning algorithms has opened new avenues for disease surveillance,
allowing veterinarians and producers to predict outbreaks and optimise treatment
strategies [4, 5]. This article reviews current trends in the diagnosis of infectious diseases
in pigs, focusing on recent advances in diagnostic technologies, their practical
applications in the field, and future directions for disease management in pig populations.
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Global and domestic trends in pork consumption and production: the Polish
perspective. Pork is the most consumed meat in the world, particularly in East Asia and
Europe. Per capita consumption is highest in China and the European Union, where pork
is an important source of dietary protein [6]. Approximately 110—115 million tonnes of
pork are produced globally each year. China is the leading pork producer, followed by
the EU, the USA, Brazil and Vietnam. The European Union is the world's largest exporter
of pork, followed by the United States. Major importers include China, Japan and South
Korea, reflecting the high demand for pork products in Asia [7]. In 2023/24, China
(50 %), the European Union (18 %) and the United States (11 %) account for almost 80 %
of world pork production. Over the last 10 years, world production has increased by an
average of 1 % per year, reaching 116.3 million tonnes in 2023/24. In the European
Union, production has slightly decreased, contrary to the world trend [8, 9].

Meat is one of the basic products of the Polish and European diet. An average
inhabitant of our country consumes 73 tonnes of food products during his or her lifetime.
This meat is equivalent to 1.5 geese, 7 rabbits, 15 ducks, 46 turkeys, 5 cows and up to
20 pigs [10]. Compared to beef, pork has a higher content of easily digestible proteins,
mineral salts and B vitamins, making it more attractive to health-conscious consumers.
In Poland, five domestic breeds are maintained in pedigree breeding: the Polish Landrace
(PL), the Polish Large White (PLW), the Putawska (PUL), the Ztotnicka White (ZW) and
the Ztotnicka Pstra (ZP) breeds, the latter three being native breeds. Depending on the
breed, they are characterised by different amounts of fat and meat [11]. A correlation has
also been found between the breed of the animal and the incidence of certain diseases.
Similarly, in the case of porcine reproductive and respiratory syndrome (PRRS), caused
by the PRRSV virus, different reactions in the body have been observed depending on
the breed [12].

Approximately 9—-11 million pigs are reared annually in Poland, although this
number fluctuates due to factors such as disease outbreaks (e.g. African swine fever) and
economic pressures. Wielkopolskie — the largest pig-producing region, accounting for
about 25-30 % of the total pig population. Kujawsko-Pomorskie and Mazowieckie also
contribute significantly to the national pig industry [13]. Poland produces about
2.3-2.5 million tonnes of pork per year. Pork accounts for more than 50 % of total meat
consumption in Poland, making it a staple in the Polish diet. Poland is also one of the
leading exporters of pork in Europe, with significant exports to Germany, Italy and the
Czech Republic. Competitive pressure from larger pork producers in Europe, particularly
Spain and Germany, has affected the profitability of Polish pig farmers [11, 14]. Between
2017 and 2018, pork consumption in Poland increased by 10.39 % compared to the
previous year. In the European Union, it accounts for 50 % of the total market supply,
making it the most desirable type of this food group [15]. Globally, it is second only to
poultry, which is on average cheaper than pork [16].

The highest consumption of pork was in 2007-2009, when annual consumption
ranged from 43.6 to 42.4 kg/capita per year [14]. Since 2003, when pork production
peaked in Poland, there has been a downward trend in pork consumption. In Poland alone,
the number of pigs bred fell by 62.58 % between 2007 and 2018. This decline is due to
the European trend towards reduced meat consumption, but also to increased production
efficiency. The number of sows decreased due to their increasing efficiency, caused by
the good genetic potential of the pigs bred [14].
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Biosecurity in pig production: global trends, challenges and best practices for
disease prevention. Over the past decade, awareness of biosecurity has increased
significantly due to the rise of infectious diseases such as African swine fever (ASF),
porcine reproductive and respiratory syndrome (PRRS) and swine influenza. Surveys
show that more than 70 % of commercial pig farmers worldwide now recognise the
importance of strict biosecurity measures to prevent the introduction and spread of
pathogens [17, 18]. Approximately 80—90 % of industrial pig farms in regions such as the
European Union, the United States and China have implemented comprehensive
biosecurity protocols, including restricted access to the farm, disinfection stations and
health monitoring of both animals and personnel. Despite progress, adoption has been
slower among smallholders, particularly in developing regions. It is estimated that less
than 50 % of smallholder pig farms worldwide follow advanced biosecurity protocols due
to limited resources and knowledge gaps [19, 20].

Over 75 % of large pig farms worldwide have quarantine protocols for newly
introduced animals, keeping them separate 2—4 weeks to prevent disease transmission.
About 85 % of commercial farms use regular disinfection of equipment, vehicles and
personnel to prevent the spread of disease [21]. Modern disinfection technologies,
including ultraviolet light sterilisation and chemical sprays, are becoming more common,
particularly in regions such as the EU and the USA [22]. Controlled access zones have
been established on more than 70 % of large pig farms. Single point entry is now common
on farms and staff undergo hygiene procedures before entering animal areas [23].
In addition, fencing and controlled entry points are used to limit exposure to wildlife and
other vectors. Approximately 60—-65 % of commercial farms worldwide use enhanced
feed and water biosecurity measures, such as sourcing pathogen-free feed, heat-treated
feed and ensuring safe water management to reduce contamination [24].

The efficiency of pig production is constantly improving. Breeders are introducing
appropriate tools that allow them to intensify this branch of agriculture. The basic element
1s to maintain biosecurity principles that minimise the risk of spreading pathogens among
farm animals. A well-planned and implemented biosecurity plan can prevent potential
material losses due to flock infection. Basic principles include the need to fence buildings,
regular deratisation and protecting pigs from contact with wildlife. Entrances to buildings
containing pigs should be appropriately marked and equipped with disinfectant mats [21].

Personnel with access to the inside of buildings should not have been on other pig
holdings or have participated in hunting in the last few days to reduce the risk of
introducing African swine fever virus into the herd. The veterinarian in charge of the farm
should also avoid visiting more than one farm in a week, especially if the disease status
of any of the farms is unknown, as there is a risk of disease transmission between the
different herds. The location of the farm is also important, as close proximity to other
herds — within a radius of less than 2 km — and high density — more than 100 pigs per 1
square kilometre — favour disease transmission [25]. Maintaining a high level of
biosecurity is associated with the need to quarantine new individuals before introducing
them into the herd. Despite biosecurity, many pathogens are still present on farms. This
can be due to incubating animals, asymptomatic carriers or imported semen [26].

Challenges and strategies for the control of infection in pig populations. The
development of modern routine protocols for the detection of selected pathogens in the
pig population and their introduction into general use could allow the elimination of
asymptomatic carriers and maintain a high health status of the animals on the farm. One of
the challenges facing modern pig farmers is the control of infections caused by
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arterioviruses. Porcine reproductive and respiratory syndrome (PRRSV) is a major cause
of reduced profitability in pig production [27]. In the US alone, the disease is estimated
to cause losses of $664 million per year. In Europe, the figure is €255 per sow [28].
The consequences of infection affect all animals, both in breeding herds and in fattening
pigs.

The virus that causes PRRSV is airborne and has a high mutation potential during
replication [29]. The cells in which this process takes place are primarily alveolar
macrophages. They are located in the lungs and are an important part of the immune
system in the lung tissue. They are damaged during viral replication, leading to
respiratory symptoms. Sick animals may have rapid breathing, respiratory failure,
pneumonia, fever, poor appetite and are more susceptible to secondary respiratory and
systemic infections. The consequences of these symptoms in fattening pigs are slower
growth, poorer feed conversion and the need to extend the fattening period by up to 14 to
30 days [30].

Animals can also be infected intrauterine as the virus crosses the placental barrier.
Sick gilts with chronic and subclinical infection transmit the virus intrauterine to unborn
fetuses. As a result, there is an increase in abortions, stillbirths, mummified fetuses,
premature births and young piglets are in much poorer condition than uninfected animals.
Piglets are weak, smaller, often die young, especially around weaning, and those that
survive become virus carriers [31]. A chronic form of infection develops, known as
persistent infection. These animals can even shed the virus into the environment for the
rest of their lives, becoming a potential source of infection for the whole herd. In addition
to shedding, they also suffer from more frequent diarrhoea, poorer growth and increased
susceptibility to respiratory disease. Therefore, researchers point to the need to determine
the immune status of the herd as an element of PRRSV surveillance [32, 33]. Detection
and elimination of chronically infected animals is necessary to stop the spread of the
virus. Another alternative is to completely depopulate the farm, but this is very expensive
for farmers [31].

Traditional diagnostic methods for the diagnosis of infectious diseases in pigs.
Clinical diagnosis plays a crucial role in identifying potential infectious diseases in pigs,
especially in the early stages of disease [34]. Veterinarians rely on the observation of
clinical signs, which can vary depending on the type of infection (Fig. 1). Fever is often
one of the earliest signs of infection. Fever is a common response to bacterial, viral or
parasitic infections, including diseases such as classical swine fever (CSF), porcine
reproductive and respiratory syndrome (PRRS) and African swine fever (ASF) [35].
Coughing, labored breathing and nasal discharge are typical signs of respiratory
infections such as Mycoplasma hyopneumoniae or Actinobacillus pleuropneumoniae
(APP) [36, 37]. Lethargy and decreased appetite are common signs of disease, with
lethargy and decreased feed intake often associated with infections such as swine
influenza or PRRS. It can also be a sign of more systemic infections such as salmonellosis
[38]. Some viral or bacterial infections (e.g. TGEV — Transmissible Gastroenteritis Virus,
Rotavirus) can cause gastrointestinal symptoms leading to diarrhoea and vomiting, which
are critical in identifying enteric disease in pigs [39, 40]. In diseases such as ASF, skin
lesions may occur as part of the systemic symptoms and contribute to clinical
suspicion [41].

Clinical examination is the first line of defence in the diagnosis of infectious
diseases. Early recognition of these clinical signs can guide further diagnostic testing and
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help prevent the spread of infection. Although clinical signs alone do not always confirm
the disease, they provide important clues to guide laboratory diagnosis and decide
whether isolation or treatment is necessary [42]. A comprehensive clinical examination
is wusually followed by laboratory confirmation to definitively identify the
pathogen (fig. 1).

Traditional bacteriological culture remains one of the gold standards for diagnosing
bacterial infections [43]. By isolating the pathogen from samples such as blood, nasal
swabs, lung tissue or faeces, this method allows the precise identification of bacteria.
It can also be used to test for antibiotic susceptibility, which can help in the selection of
appropriate treatment, especially in cases where bacterial resistance is suspected [44].
The main limitation of culture methods is their relatively slow turnaround time.
Depending on the pathogen, results can take several days to weeks, which can delay
appropriate treatment. Some bacteria are difficult to culture or require special conditions,
leading to false negative results. Certain infections, such as PRRS or CSF, caused by
viruses or intracellular bacteria (e. g. mycoplasma) cannot be cultured and alternative
diagnostic techniques are required [45, 46].
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Fig. 1. Traditional diagnostic methods for the diagnosis of infectious diseases in
pigs

Enzyme-linked immunosorbent assay (ELISA) is a commonly used serological
method for the detection of antibodies or antigens specific to a particular pathogen. It is
widely used for the detection of PRRSV, ASFV and CSF antibodies in porcine serum
[47, 48]. ELISA is relatively rapid, inexpensive and can be used to screen large numbers
of animals for past exposure to specific pathogens. ELISA may give false positive or
negative results depending on the time of infection (e.g. early stages of infection may not
have detectable antibody levels). In addition, cross-reactivity between similar pathogens
can complicate interpretation [49, 50].

98



Csunapcmeo i azponpomucioge supoonuymeo. 2024. Bun. 4(82)
Pig Breeding and Agroindustrial Production, 2024, 4(82)
ISSN 2786-7730 CCBY-NC4.0

The immunofluorescence technique uses fluorescently labelled antibodies to detect
specific antigens in tissue samples. It is commonly used to identify viral infections, such
as PRRSV and influenza viruses, in tissues such as lungs or lymph nodes [51].
Immunofluorescence offers specificity and can provide results within hours. It requires
special equipment (fluorescence microscope) and may not be widely available in all
diagnostic laboratories [52, 53].

Gram staining, a basic and widely used method for distinguishing between gram-
positive and gram-negative bacteria, helping to identify pathogens such as Salmonella or
Streptococcus suis. This method is essential for initial bacterial identification [54].
Ziehl-Neelsen stain, a special stain used to identify Mycobacterium species or other acid-
fast bacteria. It is particularly useful for diagnosing infections such as Mycobacterium
avium or Mycobacterium bovis [55]. These techniques are inexpensive and relatively
quick, giving an immediate indication of the type of infection present. While useful for
preliminary identification, these methods are not definitive for all pathogens and require
additional tests for confirmation, particularly for viruses or non-culturable bacteria [56].

Histopathology is the examination of tissue samples (such as lungs, liver, spleen or
lymph nodes) for characteristic lesions caused by infectious agents. This method helps to
diagnose a wide range of infections, especially those that cause significant tissue damage
[38, 57, 58]. Infection with Actinobacillus pleuropneumonia (APP) often leads to
pleuropneumonia, which can be identified by the presence of necrotizing lesions and
haemorrhage in the lung tissue [59]. Classical swine fever (CSF) can cause characteristic
lesions in various organs, including the spleen (splenic infarction), lymphoid tissues
(haemorrhagic lymphadenopathy) and skin (petechial haemorrhages). These lesions are
crucial for histopathological confirmation of the disease [60, 61]. Histopathology is
essential to confirm the diagnosis, especially in chronic infections or when clinical
symptoms are non-specific. Histopathology requires expertise in recognising patterns of
tissue damage associated with specific infections. It is often used as an adjunct diagnostic
tool after initial testing and may not always provide definitive pathogen identification
without additional molecular testing [62, 63].

Traditional diagnostic methods remain a cornerstone of veterinary practice for the
diagnosis of infectious diseases in pigs. Clinical diagnosis, supported by bacteriological
culture, serological tests, microscopic examination and histopathology, remains essential
for disease management. While newer, more advanced technologies are rapidly emerging,
traditional methods still provide valuable insight, especially in regions with limited access
to high-tech diagnostics [57].

Emerging diagnostic technologies. Polymerase chain reaction (PCR) is a widely
used molecular diagnostic technique that allows the amplification and detection of
specific genetic material (DNA or RNA) from pathogens, including bacteria, viruses and
parasites (fig. 2). PCR technologies have revolutionised the detection of infectious agents
in pigs by providing high sensitivity and specificity for pathogen identification [64].
Traditional PCR amplifies a target DNA sequence from a pathogen's genome, making it
detectable at low levels. It is widely used to detect bacterial infections such as Salmonella,
Mycoplasma and Escherichia coli [65] or viral infections such as Classical Swine Fever
(CSF) [66] and Porcine Reproductive and Respiratory Syndrome (PRRS) [67, 68]. Real-
time PCR builds on traditional PCR by incorporating fluorescent dyes or probes to
monitor the amplification process in real time, providing quantitative data on the amount
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of pathogen present in the sample. This technique provides faster and more accurate
results than conventional PCR, which provides only qualitative information [69, 70].
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Fig. 2. Emerging diagnostic technologies

PCR is particularly useful for identifying specific pathogens by targeting unique
genetic sequences within the pathogen's genome. The high specificity of PCR ensures
that even closely related pathogens (e. g. different strains of PRRSV or ASFV) can be
distinguished with high accuracy. PCR also provides a means of detecting pathogens in
samples where traditional culture methods may be too slow or ineffective, such as viruses
or intracellular bacteria [71, 72]. Multiplex PCR is an advanced form of PCR technology
that allows the simultaneous detection of multiple pathogens in a single sample.
It is becoming increasingly important in veterinary diagnostics, particularly for diseases
where co-infections are common (e.g. PRRS, Swine Influenza Virus and Mycoplasma
hyopneumoniae). Multiplex PCR can significantly reduce the time and cost of diagnosis
by allowing rapid identification of multiple infectious agents in a single test
session [65, 73-75].

Next-generation sequencing (NGS) refers to a group of advanced DNA sequencing
technologies that enable massively parallel sequencing of whole genomes. NGS is
changing the pathogen detection landscape by providing an unprecedented ability to
detect and sequence the genomes of pathogens directly from clinical samples. Unlike
PCR, which targets specific genetic sequences, NGS sequences entire genomes, allowing
the identification of novel or unexpected pathogens [76, 77]. In cases where the pathogen
i1s unknown or difficult to culture, NGS can be used to identify both known and novel
pathogens. This has been particularly valuable in identifying emerging diseases and
monitoring viral evolution, such as tracking African Swine Fever Virus (ASFV)
outbreaks or discovering new strains of PRRSV [78].

Metagenomic sequencing, a type of NGS, is particularly powerful for identifying a
wide variety of pathogens in complex biological samples. It involves sequencing all the
genetic material from a sample (e. g. blood, faeces or lung tissue) without the need for
prior pathogen-specific primers [79]. This method can detect bacteria, viruses, fungi and
parasites present in the sample, including those that are previously unknown or difficult
to culture. Metagenomic sequencing is becoming an important tool for the detection of
zoonotic diseases and for the surveillance of emerging infectious agents in pigs [80, 81].

Point-of-care (POC) diagnostics are evolving rapidly, with the development of
portable devices that can detect infectious agents in the field. These devices are designed
to be easy to use, provide rapid results and are often used in the field or for on-farm
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diagnostics. POC devices are typically based on molecular (e.g. PCR), immunological
(e.g. lateral flow assays) or other diagnostic technologies. Examples include portable
PCR machines, hand-held devices for ELISA testing, and immunoassays for pathogen-
specific antigens or antibodies [82, 83]. POC devices provide rapid results, often within
hours or even minutes, which is essential for timely intervention and outbreak control.
The compact design of POC instruments makes them ideal for use in remote locations,
on farms or during animal transport where access to laboratory facilities may be limited.
While some POC diagnostics can be costly initially, they can save money in the long run
by reducing the need for laboratory testing and enabling faster decision-making [84].

While POC diagnostics offer rapid results, their sensitivity and specificity can
sometimes be lower than traditional laboratory-based methods such as PCR or culture.
False positives or negatives can occur, particularly with complex infections or low
pathogen loads [83]. Field conditions can sometimes affect the performance of diagnostic
devices. For example, extreme temperatures, humidity or contamination during specimen
collection can affect the accuracy of results [85]. Many POC devices are designed to
detect specific pathogens and may not be able to identify multiple pathogens
simultaneously, unlike multiplex PCR or NGS platforms [86]. The future of point-of-care
diagnostics lies in the development of next-generation portable technologies that integrate
multiple diagnostic techniques to improve both sensitivity and the ability to detect a wide
range of pathogens. Integration with mobile phone technology for real-time data
transmission, cloud-based analysis and the use of artificial intelligence (Al) for result
interpretation could further enhance POC diagnostics in veterinary practice [87, 88].

Emerging diagnostic technologies such as PCR-based methods, next-generation
sequencing (NGS) and point-of-care diagnostics are rapidly changing the landscape of
veterinary diagnostics for infectious diseases in pigs. PCR remains the backbone of
molecular diagnostics, while NGS offers unparalleled potential for identifying novel
pathogens and understanding their genomic evolution. Point-of-care diagnostics hold the
promise of rapid, on-site testing, providing valuable tools for disease management and
surveillance. As these technologies continue to advance, they have the potential to
improve early disease detection, reduce response times and increase our understanding of
swine health on a global scale [89, 90].

Diagnostic trends for specific diseases in pigs. Viral diseases remain a major
concern in pig production because of their impact on productivity and animal health. The
most common viral infections in pigs include African swine fever (ASF), porcine
reproductive and respiratory syndrome (PRRS) and swine influenza (Swl) [91, 92].
ASF is a highly contagious viral disease that can cause significant mortality in pig
populations. PCR and real-time PCR (qPCR) are the most reliable diagnostic methods for
the detection of ASF virus (ASFV) due to their high sensitivity. Serological tests are also
used to detect antibodies in infected animals, although they are less sensitive in the early
stages of infection [93, 94]. PRRS affects the reproductive and respiratory systems of
pigs. PCR testing is widely used to detect PRRS virus (PRRSV), with virus culture and
serology also being common diagnostic methods. Serological tests, such as ELISA, are
useful for identifying infected herds and determining immunity status [95, 96]. Influenza
virus infections cause respiratory problems and reduced productivity. Diagnostic methods
include PCR for virus detection and virus culture for virus isolation. Serological tests,
such as haemagglutination inhibition (HI) assays, are used to identify antibodies [97].
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Bacterial infections can cause a wide range of diseases in pigs, affecting respiratory,
gastrointestinal and systemic health. Some important bacterial pathogens include
Actinobacillus pleuropneumoniae, Mycoplasma hyopneumoniae and Salmonella [59].
The bacterium Actinobacillus pleuropneumoniae (APP) causes pleuropneumonia, a
serious disease of the lungs. PCR-based diagnostics are highly effective in detecting APP
due to their specificity. Antigen detection assays can also be used to identify the presence
of the pathogen in clinical samples such as pleural fluid or lung tissue [98, 99]. A leading
cause of respiratory disease in pigs, Mycoplasma hyopneumoniae is usually diagnosed by
PCR or culture. Serological tests, including indirect haemagglutination or ELISA, can
also be used to detect antibodies to the bacterium [100, 101]. Salmonella is known to
cause gastrointestinal infections in pigs, resulting in diarrhoea and systemic disease. PCR
tests are widely used to detect Salmonella species, while antigen detection tests (such as
ELISA) can also be used to identify specific serovars. Faecal culture remains a traditional
method for isolating the pathogen [102, 103].

Parasitic diseases, although less in the spotlight than bacterial and viral infections,
can have a significant impact on pig health. Ascaris suum (roundworm) and Trichuris
suis (whipworm) are common parasitic infections in pigs [104—106]. Ascaris suum can
cause intestinal obstruction and poor growth in pigs. Diagnosis is commonly made using
faecal flotation techniques to identify Ascaris eggs in faecal samples. PCR is increasingly
being used for more accurate detection of Ascaris suum DNA in faecal or tissue samples
[107]. Whipworm infections are diagnosed using faecal flotation methods to identify
Trichuris eggs. PCR is also used to detect Trichuris suis DNA from faecal or tissue
samples. Serological tests are an emerging diagnostic tool for the detection of host
antibodies to Trichuris infection [108, 109].

The increasing availability of PCR, multiplex PCR and next-generation sequencing
(NGS) is improving diagnostic accuracy and allowing the simultaneous detection of
multiple pathogens. In addition, point-of-care diagnostic devices are gaining popularity,
offering rapid and non-invasive diagnostic options that can improve herd health
monitoring and management. These advances in diagnostics enable early detection,
timely intervention and better control of infectious diseases in pigs [42, 77].

Challenges in the diagnosis of infectious diseases in pigs. Antimicrobial resistance
(AMR) is a growing challenge in the treatment of infectious diseases in pigs. The overuse
and misuse of antibiotics in veterinary medicine has contributed to the development of
resistant strains of bacteria, making infections more difficult to treat and
manage [110, 111]. More accurate and rapid diagnostic tests are needed to identify
resistant strains and guide appropriate treatment decisions. PCR-based techniques and
antimicrobial susceptibility testing (AST) are increasingly important tools for
determining the presence of AMR in bacterial infections. However, these methods need
to be more widely adopted and integrated into routine diagnostic procedures to ensure
effective management of resistant infections [112, 113].

False-positive and false-negative results remain a major challenge in the diagnosis
of infectious diseases in pigs. False positives can lead to unnecessary treatment, increased
costs and the risk of over-medication, while false negatives can result in missed infections
and inadequate disease control measures. These problems can be caused by several
factors, including the sensitivity and specificity of diagnostic methods, sample
contamination, improper sample handling and variations in pathogen load at the time of
sampling [38, 114]. For example, serological tests may detect antibodies after the
infection has cleared, leading to false positives, while PCR tests may fail to detect low

102



Csunapcmeo i azponpomucioge supoonuymeo. 2024. Bun. 4(82)
Pig Breeding and Agroindustrial Production, 2024, 4(82)
ISSN 2786-7730 CCBY-NC4.0

levels of pathogens, leading to false negatives [115]. To overcome these challenges,
confirmatory testing should be performed, especially in cases where results are
inconsistent or contradictory. Confirmatory methods, such as retesting with different
diagnostic techniques (e.g. PCR followed by viral culture), can provide more reliable
results and reduce the likelihood of diagnostic errors [116].

Access to advanced diagnostic tools is limited in many rural areas or developing
countries, creating logistical barriers to timely and accurate diagnosis of infectious
diseases in pigs [117]. In regions with limited infrastructure or financial resources,
farmers and veterinarians may not have access to advanced diagnostic technologies such
as PCR, next-generation sequencing (NGS) or multiplex assays. This can delay outbreak
detection and hinder effective disease management [90]. In addition, the cost of newer
diagnostics can be prohibitive for small farmers or veterinary clinics, limiting their ability
to adopt cutting-edge technologies. Although rapid point-of-care diagnostic devices are
emerging as cost-effective solutions, there is still a need for economic incentives,
subsidies or innovative diagnostic solutions tailored to the specific needs and economic
realities of rural and low-income regions. Ensuring wider access to affordable and
accurate diagnostics is essential to improve the detection, management and control of
infectious diseases in pigs [118]. By addressing these challenges — AMR, false
positives/negatives and logistical/economic barriers — diagnostic practices in pig farming
can be significantly improved, ultimately leading to better disease management and
improved animal health.

Use of technological fluids and oral fluids for diagnostic testing in pigs: a
promising approach to pathogen detection and herd health monitoring. Technological
fluids are material obtained from young piglets during routine procedures such as
castration of boars or tail docking of young animals when there is a problem with
aggression in the herd [119]. During medical procedures, tissue fragments are removed
and placed in a container on gauze. The resulting filtrate is a tissue fluid called
technological fluid. Technological fluid is a mixture of serum and blood and can be used
as a material for testing using the RT-PCR or qPCR method. After preparing a collective
sample consisting of a combination of several technological fluids from a selected group
of animals, it is possible to carry out the process of extraction of genetic material,
including viral material, in order to confirm or exclude its presence in the sample tested.
Such an analysis of the material obtained allows the selection of viremic
individuals [120]. Research carried out by scientists in 2020 has shown that the sensitivity
of detecting PRRSV in this way is >95 % [121]. These results demonstrate the high
diagnostic value of a material that has long been considered waste.

Promising results indicate the need for further research into the detection of viral
genetic material in technological fluids. Perhaps in the future the analysis of this material
will be used to detect not only PRRSV, but also other pathogens whose pathogenicity is
important in the pig production industry [119]. It is worth considering the possibility of
analysing the material obtained for the presence of porcine circovirus type 2, atypical
pestivirus, parainfluenza type 1, cytomegalovirus or influenza A viruses.

Determining the immune status of the herd allows the effectiveness of the
biosecurity measures in place to be verified and allows for effective herd health
management. Another type of secretion that can be used as a test material is oral
fluid [122], which is a mixture of saliva and filtrate from the capillaries of the oral cavity
and gums. It can be a valuable diagnostic material if the appropriate rules for collection
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and storage are followed. Recent studies have shown that more than 23 pathogens can be
detected in oral fluid (OF), including the reproductive and respiratory syndrome virus,
PCV2, swine influenza, Mycoplasma hyopneumoniae and Mycoplasma hyorhinis, and
Haemophilus parasuis [123]. The vesicular disease virus is virtually undetectable in
serum and testing of OF with a suitably optimised PCR or ELISA test is the most effective
method of detecting this virus [124]. The easy availability of this biological material for
testing allows regular health monitoring of animals in selected pens or individual animals
over 21 days of age [125, 126]. An important element is to plan the test in advance and
to properly equip the pens by placing a cotton rope in them. Such a rope is bitten and
chewed by the animals and absorbs the oral fluid produced by the pigs. An additional
advantage is that the procedure itself is not stressful for the animals.

Impact of preventive veterinary care on pig health, productivity and profitability.
Farms that implement regular veterinary prevention programmes report a 30-50 %
reduction in the incidence of common pig diseases such as porcine reproductive and
respiratory syndrome, swine influenza and mycoplasma pneumonia. Early vaccination
and preventive care reduce the incidence of costly diseases by 40—60 % in well-managed
herds [127]. Preventive veterinary measures, including vaccination and health
monitoring, reduce mortality by 20-30 % in both breeding and growing flocks. Farms
with active veterinary health programmes reduce farrowing mortality from an average of
10-15 % to less than 5 %, ensuring better piglet survival rates [128]. Veterinary care
aimed at preventing parasitic infections, respiratory problems and digestive disorders
improves average daily gain (ADG) by 10-15 %, leading to shorter finishing times and
increased overall productivity. Preventive care helps maintain a feed conversion ratio
(FCR) of 2.5 to 1, compared to 3 or more on farms with poor health management [129].

Maintaining a high level of animal health not only directly translates into higher
breeding value and increased profitability, but also reduces the use of antibiotics [130].
EU standards are becoming increasingly restrictive in this respect, driven by the growing
problem of antibiotic resistance in bacteria. Therefore, the development of low-cost and
non-invasive methods to perform herd screening tests is an extremely important element
of a long-term strategy to enable the sustainable development of pig production. Disease
prevention in pig herds and the development of innovative methods to determine the
immune status of animals are fundamental to the development of the livestock industry.
Preventing disease outbreaks will prevent a repeat of the situation that occurred in China
a few years ago. The outbreak of African swine fever in 2018 led to a significant reduction
in the number of pigs in the herd, resulting in a difficult situation in the consumer market
due to a sudden increase in prices. This led to a 21 % drop in meat consumption in China
in 2019 compared to the previous year [131].

Preventive veterinary programmes result in significant cost savings for pig farmers,
with an estimated 15-20 % reduction in veterinary treatment costs due to fewer
emergency interventions and treatment of advanced disease. Preventive vaccination
programmes cost on average €10—15 per pig per year, compared to potential losses of
€50-100 per pig in the event of a disease outbreak (e.g. ASF or PRRS) [132]. Healthy
herds experience a 5-10% increase in overall productivity through improved
reproduction rates, better feed efficiency and lower incidence of growth retardation.
Farms using consistent veterinary prevention programmes report up to 15-20 % higher
profitability due to reduced disease-related production losses [133].

Over 85% of commercial pig farms in developed countries have regular
vaccination protocols against diseases such as erysipelas, leptospirosis, swine influenza
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and porcine parvovirus. In regions with African swine fever risks, many farms also focus
on rigorous disease surveillance and ASF risk assessment as part of their preventive
strategy [134, 135]. The adoption of preventive veterinary care has also contributed to a
20-30 % reduction in antibiotic use in the pig industry, as healthier herds require less
therapeutic intervention. Farms using preventive measures follow antimicrobial
stewardship guidelines to minimise the risk of antimicrobial resistance and improve
animal welfare [136].

Over 70 % of established pig farms work with veterinarians to provide regular
health checks, disease risk assessments and advice on herd management. Early detection
of disease through regular veterinary visits and health monitoring can prevent the spread
of contagious diseases and save farms from catastrophic losses [137, 138]. Veterinarians
play a key role in reproductive health management, with herd fertility programmes
reducing the incidence of reproductive failure by 15-20 %. Veterinarian-led reproductive
management programmes help maintain farrowing rates at 85-90 %, optimising the
reproductive efficiency of the herd [139].

Veterinary prevention programmes are critical in controlling zoonotic diseases such
as Salmonella and Trichinella, reducing the risk of these pathogens entering the food
supply chain. Farms with active veterinary programmes have reduced Salmonella
prevalence by 20-30% through hygiene, biosecurity and vaccination
strategies [140, 141]. Veterinarian-led prevention reduces overuse of antibiotics, thereby
reducing the risk of antimicrobial resistance (AMR). Farms using preventive strategies
have reduced AMR by 10-15 %, particularly in areas where antibiotics were previously
overused [111]. Prevention saves far more in potential losses from disease outbreaks.
Precision livestock management tools, such as real-time health monitoring and wearable
sensors, are becoming more common, allowing veterinarians to remotely monitor pig
health and intervene at the first sign of disease. These tools are expected to improve
preventive care and further reduce disease incidence by 10-15% over the next
decade [142].

Future directions and innovations in the diagnosis of infectious diseases in pigs.
The future of diagnostic technologies for detecting infectious diseases in pigs holds great
promise, particularly with the development of CRISPR-based diagnostics. CRISPR
(Clustered Regularly Interspaced Short Palindromic Repeats) technology has
revolutionised genetic engineering and is now being explored for its potential in
diagnostics (fig. 3). CRISPR-based assays can quickly and accurately detect specific
genetic sequences from pathogens, providing a highly sensitive and cost-effective
diagnostic tool [143, 144]. This innovation could dramatically reduce diagnostic
turnaround times, enabling real-time detection of diseases such as African Swine
Fever (ASF) [145, 146] or Porcine Reproductive and Respiratory Syndrome (PRRS)
[147, 148]. In addition, CRISPR's ability to detect low levels of viral, bacterial and
parasitic DNA in a variety of sample types promises to improve the sensitivity and
accuracy of diagnostics in both clinical and field settings. Other emerging technologies
such as biosensors, nanotechnology and microfluidics will also improve diagnostics by
offering more portable, accurate and high-throughput solutions for pathogen
detection [149].
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Fig. 3. Future directions and innovations in the diagnosis of infectious diseases in
pigs

Artificial intelligence (Al) and machine learning are becoming invaluable tools in
veterinary diagnostics. Al has the potential to revolutionise the interpretation of
diagnostic results by analysing large datasets from multiple sources, including laboratory
tests, clinical symptoms and environmental conditions [150]. Machine learning
algorithms can identify patterns in complex data, improving diagnostic accuracy and
helping to predict disease outbreaks in pig populations. Al-powered systems can help
analyse images from histopathology slides or results from PCR-based tests, providing
faster and more accurate diagnoses. In addition, Al models can integrate data from
multiple sources to predict disease trends, predict outbreaks and optimise herd health
management strategies. By continuously learning from new data, these systems could
evolve into sophisticated tools for proactive disease management, leading to more
efficient and effective control measures [152, 153].

The future of swine disease surveillance lies in the development of real-time
surveillance systems that integrate diagnostic tests, environmental data and herd health
records into a single platform. These integrated diagnostic systems would provide
comprehensive, continuous monitoring of animal health at multiple levels — from
individual farms to regional or even national levels [154]. By combining different
diagnostic tools, such as point-of-care devices, sensors and genetic tests, with data from
environmental monitoring and animal behaviour, these systems could detect early signs
of disease outbreaks before they spread. The ability to respond quickly to emerging
infections and track the movement of pathogens in real time will be critical to preventing
large-scale outbreaks. In addition, the integration of such platforms with data analytics
and Al will enable predictive modelling, allowing early intervention and targeted disease
control measures to be implemented more efficiently [155].

The increasing availability of genetic and molecular testing is paving the way for
personalised medicine in veterinary medicine, similar to advances in human medicine.
By tailoring treatments to specific pathogens and individual pig breeds, veterinarians can
provide more effective and precise care [156]. Genomic profiling of pigs can help identify
genetic predispositions to certain infections or diseases, allowing targeted interventions
to reduce susceptibility. In addition, the use of molecular diagnostics (e. g. PCR,
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metagenomics) to identify specific pathogens and their resistance patterns enables
veterinarians to select the most effective treatments for individual cases [157, 158].
Personalised medicine also extends to vaccine development, where vaccines can be
tailored to target specific strains of pathogens circulating in a herd. This approach not
only increases the effectiveness of disease prevention and treatment, but also minimises
the use of broad-spectrum antibiotics, helping to curb the rise of antimicrobial resistance
(AMR) [159, 160].

In summary, the future of diagnostic technologies for swine infectious diseases is
moving towards greater precision, faster results and better integration with advanced
technologies. Innovations such as CRISPR diagnostics, Al-driven predictive models,
real-time surveillance systems and personalised veterinary care will significantly improve
the ability to detect, prevent and treat infectious diseases, ensuring better health outcomes
for pigs and enhancing biosecurity measures across the industry.

Conclusions. The ongoing development of diagnostic technologies has greatly
improved the detection and management of infectious diseases in pigs, bringing
significant benefits to both animal health and the pig industry. As traditional methods
such as serology and bacterial culture are complemented or replaced by advanced
molecular diagnostics, including PCR and next-generation sequencing, the ability to
identify pathogens with greater speed, accuracy and specificity has become a cornerstone
of modern veterinary practice. In addition, the integration of data analytics and predictive
modelling into diagnostic frameworks is enabling more proactive disease management,
reducing the economic and health impact of outbreaks. These advances, combined with
improved biosecurity practices and farmer awareness, are essential to contain the spread
of diseases such as African swine fever, porcine reproductive and respiratory syndrome
and swine influenza. However, the implementation of advanced diagnostics is not without
challenges, particularly for smallholder farmers who may lack access to resources and
training. The future of disease management in pigs will therefore depend on wider
dissemination of these technologies and continued investment in training and support
systems for all sectors of the pig industry.

In conclusion, the trends in infectious disease diagnostics are clear: rapid, accurate
and accessible diagnostics will be critical to safeguarding pig health, improving
productivity and reducing the spread of infectious diseases on a global scale. Continued
innovation and collaboration between veterinarians, researchers and farmers will be key
to meeting the challenges ahead and ensuring a healthier future for pig populations.
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CYYACHI TEHJIEHIIII B JIATHOCTHUII IHOEKIIMHUX XBOPOB Y
CBUHEMN

Agnieszka Jelonek!, Jakub Kurasz?, I'anuna Tkauenko’, Haraxis Kypramox3
! Bemepunapna xninika FELIS, Cem'aniye, Ilonvwya
eouunuti gpaxyroemem Ononvcbkozo yuisepcumemy, Onone, Ionvuwa
’Meo 0 o 11
3 Inemumym 6ionoaii ITomopcwkozo yrisepcumemy 6 Cryncoxy, Cryncox, Ionviya

Mema. V yvomy 0210i 8UC8IMAIOIOMbCA OCMAHHI MEeHOeHYil 8 OIaeHOCTMUYHUX
MEeXHONo2IAX ma iX 3acmocy8aHHi Ol CHOCMEPENCeHHS 3d 3aX80PIOSAHHAMU,
NPOCHO3YBAHHA Cnanaxie ma onmumizayii aikysanns. Pezynomamu. Pauns ma mouna
diaeHocmuKa IHQeKYilHUX 3aX80PIOBAHb Y CBUHEl 8I0IcPAE BUPIUUATILHY POJIb Y 3AXUCE
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300p08’sE MBAPUH, MAKCUMANbHOMY NIOBUWEHHI NPOOYKMUBHOCMI mMa NiOMpumyi
eKOHOMIUHOI cmabinbhocmi  ceunapcmea. Ingexyilini  3ax60pro8anHs ceuHel, sKi
Mooicyms  mamu  b6akmepianvHe, 8ipyche abo napasumapHe NOXOONCEHHS, YACmOo
NPU3800aMb 00 3HAYHUX EKOHOMIYHUX 6mpam uepe3 3HUNCEHHS NPOOYKMUBHOCHII,
30IIbULEHHSI CMEPMHOCIE Ma 6UMpPam, noe s3aHux 3 JIKy8aHHAM 3axeopitoearts. Kpim
moeo, IH@eKYiliHi 3aX60PIO6AHHA CEUHEU GUKIUKAIOMb CepUo3He 3AHEeNOKOEHHS
2POMAOCHKOI 0OXOPOHU 300P08 51, 0OCOOIUBO KONU 3ATLYYUeH] 300HO3HI 30YOHUKU, OCKIIbKU
BOHU MOJICYMb NEPeOasamucsi 100SIM i ROMEHYIHO NPU3800UmMU 00 3HAYHUX NPOOIeM 31
300pos’sam. Tomy ceoeuache 8uUs8IeHHs MA KOHMPOIb 3d YUMU NATNO2EHAMU € HCUNINEBO
BAdNCIUBUMU He Juwie OJisi CeUHApCmea, aie U Oisl 2100aNbHOI 2POMAOCHKOI 0OXOPOHU
300pos’s. Llleuokuil po3eumox O0iaeHOCMUYHUX MEXHON02ill 8 OCMAHHI POKU Mas
mMpanchopmayiiHull 6NaU8 Ha BUAGIEHH MA KOHMPOb 3AX80plo6ans cauell. Memoou
MONEKYNAPHOI 0IA2HOCMUKY, 6KII0YAYU noimepasHy aauvyiocosy peaxyiro (IIJIP) i
cekeeHysanns Hacmynno2o nokoninus (NGS), 3Hauno noxpawunu MOoMICIUBOCI
PAHHBLO2O BUAGNEHHA, 00380JAYU 8emepuHapam i ¢epmepam i0enmugixysamu
namoeeHu 00 Mmoeo, AK Y MBAPUH 3 A6HAMbCA KAiHiYHI o3Haxku. Taxi mexnonoelii
HOKpawyroms Ha2js0 3a X0pooamu, noie2ulyouu ueuoxy ioenmugikayiro ingikosanux
MBAPUH, AKUX MONCHA He2AUHO [301108amu, wob 3anodiemu nooaibuomy HOUUPEHHIO
xeopobu 6 cmadax. Lla 30amHicmb paHHb020 6MPYUAHHS € 8ANCIUBOIO Ol KOHMPOTIO
cnanaxie ma MiHimizayii' ix éniuey Ha eKOHOMIKY Ul 300po8 a. [nmezpayisa yux nepedosux
Memo0ié diacHOCMUKU 3 MAKUMU IHCMPYMeHmamu, K anaiiz 0anux, oioiHghopmamuxa
ma MawunHe HABYAHHS GIOKPUNA HO8I 2OpU3OHMU 6 NIKY8AHHI 3aX60pI06ans. 3a60AKU
NPOCHO3HOMY MOOENIO8AHHIO MA AHANIZY OAHUX Yi IHCMPYMEHMU MONACYMb O0NOMOSMU
nepedbauumu cnaiaxu ma po3pooumu Oilbwl YilecnpamMosani cmpamezii NiKy8auHs U
npoginakmuku. Hanpuxnao, ancopummu MauuHHO20 HAGYAHHI MOXNCYMb 00poOIsmuU
BeUKI Macuéu OaHux i3 6azamvox Odjicepeln, wob mouHiue nepedbavamu meHOeHYii
PO3BUMKY 3AXB0PIOGAHL | BU3HAYAMU (DAKMOPU BUCOKO20 PU3UKY, 3abe3neyyroyu
NpoaKmueHe, a He peakmugHe NiKY8aHHs 3axX60ploeans. Lla xombinayis monekynspHoi
O0ia2HOCMUKU mMa OOYUCTIOBAILHUX —[HCMPYMEHMI8 € NOMYA*CHUM NPOSPECOM Y
6emepuHapii, CNpUsAYU WEUOKOMY Ma CMPAmMe2iuHoM) peasy8anHio, He0OXiOHOMY OJis
CMPUMYBAHHSL THQEKYIIHUX 3aX80PI08aHb Y nonyaayiax ceunell. QOOHAK 3a1UUAIOMbCS
3HA4HI nPobIeMU, 0COOIUBO 8 KOHMEKCMI OPIOHUX hepMmepCbKUxX 20cnooapcme i OiOHUxX
Ha pecypcu pezionis. Bazamo OpioHux 81acHuKie cmukaromvcs 3 nepeuKo0amu Ha ULxy
BNPOBAONCEHHS YUX MEXHONO02I uepe3 oOMediceHi (DIHaHCo8I pecypcu, IOCYMHICHb
mexHiuHoi ni020mosKu ma Hedocmamuio iHgppacmpykmypy. Pose'azanns yux npobnem
Mae eupiulanbHe 3HAYEHHS Ol MO020, W00 O00CsicHeHHs 6 OiacHocmuyi cmanu
00CMYnHUMU 015 8CIX PIGHI8 2aly3i, CHPUAIOYU OLIbUL CNPABEOIUBUM Pe3VTbMaAmam OJis
300p08°s1 ma 3HUJCYIOYU PUSUK NOWUPEHHS 3AXBOPI0GAHHS 6 pPe2ioHax i 2pomaocax.
Bucnoeku. Ockinoku mu pyxaemocs 00 MaubymHuv020, 0e mexHonoeii 6yoyme 6iibulon
Mipoto iHme2posaHi 6 CiibCbKe 20Cn00apCme0 ma 6emepuHapiro, HA036UYAUHO BANCIUBO
3abe3neyumu OOCMYNHICMb OIA2HOCMUYHUX [HCMPYMeHmie 011 ¢epm 0y0b-9K020
po3mipy. Ycywenns nomounux 6ap’epis, Aki oOMedxcyiomb 00cmyn 00 nepedosoi
0ia2HOCMUKU, NOKPAWUmMs K 300p08’s, MaK i NpoOYKMUBHICMb NONYIAYIl CEUHell i
RIOMpUMAE wupwii iHiyiamueu wooo 3anobieanHs CNAlIAXam 300HO3HUX 3AX60PI0GAHD.
Cnpustouu wupokomy 6UKOPUCAHHIO YUX I[HHOBAYIU, 2aNy3b CEUHAPCMBA MOJICe
pozeusamucs Oinbw cmadiibHo, idicparouu Npu YboMmy KIHOU0B8)Y pOb Y 3AXUCMI
27100a1bHO20 300P08 1.
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FOBLJIEMHI TA IIAM’SITHI JIATA

VJIK 63.001.5(477.53)

IHOJITABCBKA CIVIBCBKOTI'OCITIOAAPCBKA JOCJIJHA CTAHIIA -
140 POKIB Y ITPOLECI PO3B’I3AHHA HAI'AJIBHUX BUPOBHHUYNX
IIMTAHBb B ATPAPHOMY CEKTOPI

M. I1. Cokupko, JI. 1. I'nymenko
Tlonmascvka depaiicasna CiltbCbK020CN00apcbka O0CIiOHA CMAHYIS
im. M. I. Basunosa Incmumymy ceunapcmea i AIIB HAAH
eyn. Lllgedcwvka, 86, m. Ilonmasa, Ykpaina, 36014

[Mocunarucs Ha CTATTIO TaK:

BIBJIIOT PA®IA 3a ACTY: Cokupko M. II, I'mymenko J. A
[NonrtaBchKa ciIbCHKOrOCIOAApChKa AociigHa cTaHUis — 140 pokiB y mporeci po3s’si3aHHS HaralibHHX
BUPOOHMYHX IMUTAHb B arpapHoMy cekTopi. Ceunapcmeo i asponpomucioge supoOHUYMeEo @ MiKBIIOM.
Temar. Hayk. 30. / In-T ceuHapceTBa i AIIB HAAH. Tlonrtasa, 2024. Bum. 4(82). C. 123-128.

REFERENCES 3a APA style: Sokyrko M. P., Glushchenko L. D. Poltava agricultural
research station — 140 years in the process of solving immediate production problems in the
agricultural sector. Svymarstvo i ahropromyslove vyrobnytstvo [Pig Breeding and Agroindustrial
Production]. Poltava, 4(82), 123—128 [in Ukrainian].

Jo Vkpainu (Ha naHMi yac, BHACJHIOK MOBHOMAacIITaOHOI 30poiiHoi arpecii
pociiicekoi (deneparii) TpuUBEpHYTa yBara ycboro cBiTy. Pasom 3 mum, y 1ei
HaJCKIagHuM, OoNtouni, TpariuHuii ans Bciei kpaiHu dac [lonmTaBchka nepskaBHa
clbChbKOrOCTOIapchka nocmigHa cranmis M. M. 1. BasumoBa (mami TIACTIC
iMm. M. 1. BaBuiioBa) Bia3Hauae cBoe 140-piuHe TBOpUe nepeOyBaHHs Ha arpapHiil HUBI.

3a KIIMaTUYHO — MOTOJHUMH yMOBaMu TepuTopis [lonTaBUIMHM HAJIEXKUTH 10
paiioHiB 3 M’IKUM, KOHTHHEHTAIbHUM KIIMaTOM, MPOXOJIOJAHOI0 3UMOI0, y OUIBIIOCTI
BUIAJIKIB 3 )KaPKUM Ta IHKOJHM CYXHUM JITOM 1 HEIOCTaTHIM 3BOJIOKEHHSAM. OCHOBHA i
TepuTOpis po3ramioBaHa y 30Hi Jlicocreny. BogHouac 11 miBIeHHI pallOHU MPUIIATAIOTh
1o IiBriunoro Creny i 3a HU3KOI KIIMaTUYHKX TOKA3HHUKIB OIM3bKi 10 HBOrO. IpyHTH
TepuTOpii JOCUTH pPI3HOMAHITHI, JBI TpeTiX ii 3aiiMaloTh YopHO3eMH. OKpeMHUMHU
MacHMBaMH PO3TaIllOBaH1 OMIA30JICHI M perpagoBaHi YOPHO3EMHU, TEMHO-CIP1 OITiI30JIEH1
IPYHTH. Y 3aIUIaBax PidoK y KOMIUIEKCI 3 TyTOBUMH — YOPHO3EMHUMH 3aJISTraloTh JIyroBi
COJIOHIIEB1 M COJIOHYAKOB1 IPYHTH.

Taxi oco6nuBOCTI TpUPOAHUX YMOB IloATaBUIMHM HA/3BUYANHO CHIPUSTIMBI JUIs
BEJICHHS CLTBCHKOTO TOCTIOAAapCTBa. Pa3oM 3 THM HM3Ka MUTaHb OB S3aHUX 3 KIIIMAaTOM
noTpeOyBaal BUPIIEHHS W OOTPYHTYBAaHHS METOJIB iX MOJOJAHHS 3a JIOIIOMOIOI0 THX
ab0 1HIIMX arpoTeXHIYHMX 3aXOJiB. 30KpeMa II€ CTOCYEThCS BOJHOTO pexXuUMy W
0COOJIMBO y 3aCyIUIMBI POKH.

XapakTepus3ylounl CTaHOBHUIIE CLILCHKOIO TroOCHoJapcTBa TyOepHIi Ha Mexi
XIX — XX cr., Bapro miakpeciautd, mo IlonTaBmumHa 3a MOPIBHAHO KOPOTKHMN
ICTOpUYHMIA TIepio/ MpoHIILIa HUIIX PO3BUTKY BiJl HE3aiIMaHOrO CTEIy J0 PO3BUHYTOrO
CUIBCHKOTOCIIOAAPCHKOTO BUPOOHMLTBA. AJle pa3oM 3 TUM Oylio BiAMIYE€HO, IO 3a
HECNPUATINBUX YMOB (Ha TaKUX POJIOYMX IPYHTaX) ypokai CUIbCBKOTOCIOAAPCHKUX
Kyl1bTyp Oynmu  Mi3epHMMH, 1[I0 T[PUBOAWIO  HAaBiTh 10  TOJIOAYBaHHS.
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Taka HeBIAMOBIAHICTH MIX 0araTCTBOM I'PYHTY, 33JI0BIIbHUMH KJIIMATUYHUMH YMOBaMH
i pesynpTaTaMu HOro eKCIulyaTalii B)Ke€ JaBHO IpHBepTala 10 cede yBary Ta
MIPUMYIITYBaJia IIyKaTH CIIOCOOM 0OPOTHLOM 3 TOJIOBHUM 3JI0M Y I1il Mpo0JIeMi — ITOCYX 010,
sKa y OLUIBIIOCTI BHIAJKIB 1 € HAWIMOBIPHINIOW NPUYMHOI HEI000py ypoKaiB.
Kpim Toro, Benukoi MKoAN CUIbCEKOMY T'OCIIOAAPCTBY 3aBAaBaIM Oyp sHU Ta LIKIAHUKU
pociuH (cepel HUX HaWOUIBII PO3MOBCIOKEHI: XTIOHUN kYK, T€CCEHChKaA 1 MIBEIChKa
MyXH, capaHa i 1H1i).

TBapUHHHIITBO y IIEH TIEPio PO3BUBAIIOCS HE y HAMPsMi BUPOIIYBaHHS Xy100U 3
MeTor i1 30yTy, a TNepeBaXHO JIMIIE IS MIATPUMKH HEOOXITHOT KUIBKOCTI IS
3aJ10BOJICHHS BIacHUX 1oTped. KopmoBa 6aza 3Haxoanmacs Ha He3a/10BUIBHOMY piBHI Ta
HE BIANOBIJala PO3LIMPEHOMY PO3BUTKY Li€i raiysi. 3 XBopoO 4MMaty LIKOIY BEJIUKIN
porariii xynoOi 3aBmaBana 4yyma, BIBISIM — BiCIIa, CBHHSAM — OanmisipHa Oeminxa.
Otakum OyB CTaH PO3BUTKY LIi€i rajgy3i Ha TEPEHaX HAIIOTO PErioHy Ha TOU yac.

BinnoBinHi yMOBH COIIaTbHOTO H EKOHOMIYHOTO XapakTepy 3MYCHIIHU eIlTy
[TonTaBUIMHU 3aMUCIUTHCS HaJA KapJUHAJbHUMU 3MiHAMM HIAXOLY JO PO3BHUTKY
CUIBCHKOTO TOCIOIAPCTBA Y PETiOHI, OUTYKOM HOBHX PIIICHb 1 HAYKOBUX MIiIXOIB 10
BUKOPUCTaHHA 3€MJIi, MiABHINEHHs 1i mnpomykTuBHocTi. Kpim Ttoro, Ha 3axoni,
nounHatroun 3 cepenuHu  XVIII  cr., mpHCKOpeHMMH TeMmamH BigOyBayacs
iHaycTpiamizamiss KpaiH. Yci i 3MIHM y COLIaJbHOMY W EKOHOMIYHOMY JKHTTI
BifOyBasMCs 1 HA TepeHax HamIol KpaiHu y ToMy 4mcii i Ha [lonTaBomHi. A 11e, CBOEIO
4Yepror, IpHUBEJIO J0 POCTYy YHCEIbHOCTI MICBKOrO HacesleHHs. [, sfK Haclijok,
M1JBUIIMBCS MOMUT Ha CUIbCHKOTOCTIOAAPCHKY MPOAYKIIIO SIK BCEpEAMHI KpaiHU, TakK 1
JUI BUBO3Y 11 32 KOPJIOH.

Ocp yomy mnepesioBi BUEHI — arpapHUKHM Ta MPOTPECHBHI CUILCHKOTOCIIONAPCHKI
TOBAPOBUPOOHMKM  BB&KAJIM  HEOOXIJHMM  JUIi  HOJAIBLIONO  IiJBUIIEHHS
NPOAYKTUBHOCTI CUIBCHKOI'O TOCHOJApCTBa PETiOHY Ta 3ICIIEBICHHS BHPOOHMIITBA
CHUPOBMHM BECTHM MOro Ha HAyKOBO OOIPYHTOBaHI OCHOBI, OTPHUMAaHIM NUIAXOM
eKCIIepUMEHTATBHO-IOCTITHAIIBKUX daHuX. Ll 3amava, mpupoaHo, Oyna He MmiJ CUTy
ONHI okpemMo B3ATIM mroauHi. [, SAK  HAcHiZOK, TMOYanM  yTBOPIOBaTHUCA
CUIbCHKOTOCIIOJAPChKI TOBApUCTBA, SIKI CTaBWJIM Tepel, coOOK 3aBAaHHS IMOUIYKY
croco0iB MiABMILEHHS JOXIAHOCTI 3eMJli, ONTHUMAJIbHHUX IIIAXIB 30yTy MPOIYKIII SIK
BCEpeANHI KpaiHu, TaK 1 Ha 30BHIIIHHOMY PUHKY.

IniniatopoM 00’€qHAaHHSA CUIBCBKUX rocnogapcTB IlosnraBchkoi ryOepHii i
opranizanii I[TonTaBcbkOro  CLIBCHKOTOCHOJAPCHKOIO — TOBapucTBa OyB  KHS3b
C. B. KouyGeii. ¥V 1863 p. BiH 3BEepHYBCS 3 JHUCTOM JI0 T'yOE€pHCHKOTO MPOBOIHPS
JBOPSTHCTBA 3 KIIOTIOTAHHSIM TIPO YTBOpPEeHHs [10NTaBCHKOTO CiTBCHKOTOCTIOAAPCHKOTO
tosapuctsa (gani [ICI'T) ta ckinukaHHs oro 3acHOBHUKIB. Y 1865 p. OyB 3aTBepKeHUN
CTaTyT ToBapucTBa. UneHH Iii€i oprasizaimii IUIaHyBaJIM TPOBECTH HHU3KY 3aXOJiB
HalpaBJIEHUX Ha MOKPAIICHHS AISIIBHOCTI TOBApOBUPOOHHKIB CUIBCHKOTOCIOIAPCHKOT
nponykmii. OgHUM 13 3aBAaHb, SKE BOHU CTaBWJIM TIEpell COOOI0 IS peami3ariii
HAMIYeHHMX 3aXO0JliB Ha HAYKOBii OCHOBi, OyJO0 CTBOpPEHHS AOCTIIHOTO MOJNA. AJe AJs
3MIACHEHHS 1€l poOOTH MOTPiOHI OyJNM KOIITH, KX TOBApUCTBO He Majio. Came ue
rajJbMyBaJ0 YTBOPEHHS JIOCIITHOTO 3aKJIay YIPOAOBXK 16 pOKiB.

VY kinmi XIX cr. Ha TepeHax YKpaiHu i 30Kkpema y XapKiBChKid ryOepHii, Oyio
CTBOPEHO HU3KY JIOCIIAHUX IOJIIB Y MPUBAaTHUX rocnojapcrBax. OHUM 3 OpraHi3aTopis
Takoi JOCIiIHOI crpaBu OyB mpodecop XapKiBChKOro yHiBepcuTeTy A. €. 3ailkeBHY.
[TpoTe Taki HayKOB1 OCEPEKH ICHYBAIH HEJJOBI'O, OCKUIBKA BOHH CTBOPIOBAIIUCS KOILITOM
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NPUBAaTHUX BJIACHMKIB 1, SK IPAaBMUJIO, y iX K€ MAaeTKax A PO3B'SI3aHHS IHUTaHb
arpoTeXHIKH OYpSIKiB IIyKPOBHUX.

[Ticns moBrux pokiB OropokpatnyHuX 3BoJikaHb 15(28) nmumast 1884 p. IICI'T me
pa3 MOCTaHOBHJIO MOJATH TYOEPHCHKUM 3€MCHKUM 300paM KIIOTIOTaHHS HPO BITKPHUTTS
JlocItiTHOTO MOJIst BUKITIOYHO 32 KOIITH 3eMcTBa. [1icis ix Buaiienns y po3mipi 3050 pyo.
Ha 1opiuHi BuTpaT JlocmigHoro nois, OyB NpUHHATHN 1 3aTBEpAKEHHH HOTO CTaTyT.
Ha ocnoBi 1poro 28 sxoBTHS (10 nmucronaga) 1884 p. IICI'T BuGpaio nepiry HayKOBY
paxy JlociigHOTO TOJIsl, MOKJIABIIM [TUM [TOYATOK HIISAXY HOTro iCHYBaHHS.

Po3BUTOK Hayku HEMOXJIMBHMHA O€3 BUBYEHHS JOCBiAY HonepeaHukiB. OcobauBo
3pocTae iHTepec 0 0COOUCTOCTEH, SIKi CaMOBIIIAHO MPALIOBATN HA 0J1aro YKpaiHCHKOTO
HapoJy Ta 3aJMILWIN Hiciis ceOe HEeOLIHEHHY TBOpUY CHaALIMHY. BapTo 3a3HaunTH, 1110
OIS jpKepell HayKoBOi crpaTerii Ta TakTUKH JIOCHIHOTO MONSl y CLIbChKOMY
rOCTIOJIaPCTBl CTOSUIM BUJATHI BYCHI 31 CBITOBUM iM’sM 1, 30kpeMa, M. I. BaBwios,
B. 1. Bepnancekuii, B.B. J[lokyuaeB, A.€. 3aiikeBuuy, O.O. I3mainbcbkuid,
I1. A. Koctuues, O. H. CokonoBcekuit, I. B. SIky1ikin, siki 3a 11e# O1bII HI>XK CTOPIYHHIMA
niepiof] OyJId OIMOCEPEIKOBAHO MPUIETHI JJO HAYKOBOTO KHUTTS YCTAHOBH.

Bce 1ie 3aknano minHuil GyHaaMeHT il MOAabIIol iHIlIaTUBHOT TBOPYOi pOOOTH
HACTyMHHUX BueHHMX, TakuxX sk b.Il. Yepemaxin, C.®. TperpsikoB, B.I. Ca3zaHos,
M. JI. [TetixBaccep, A.B. 3namencekuii, B.M. Pa0GiHoBuu, MN.1 Buraciok,
B. O. UepkacoBa, I'. M. Komnob6ora, f.JI. fAnenko, b.C. 3inuenko, M. 1. T'pu0,
B. K. Uyiiko, I.II. Bpaxenxo, O.Il. Paiiko, K. M. 3enencbkuii, B. M. Spemenko,
M. B. Cunrorin, 1. B. Komicnuk, K. I1. Y goBenko, M. 1. Ctos0a 1 6araTo inmux. Bonu He
HPUIIMHSUIN CBOET HAYKOBOI AISTBHOCTI 3@ PI3HUX €KOHOMIYHHMX 1 COI[IaJIbHUX YMOB Ta
Oynau OJHMMHU 13 3aKOHOJABLIB PO3B'SI3aHHS MHMTaHb, MOCTABJICHUX IEpE]l arpapHoOIo
HaYKOIO.

3a yac icHyBaHHS [lonTaBchKOi MOCHITHOI CTaHIIi IMpOrpaMu JIOCHIKEHb, Ha
pi3HUX eTamax iX pPO3BUTKY, HEOJIHOPA30BO 3MIHIOBAINCS, 3alIe)KHO BIJ 3alMTiB
CUIbCHKOTOCIIOJAPChKOI0 BUPOOHUIITBA, PIBHS MOro MaTepiajJbHOro 3abe3neueHHs
(copTi ¥ TiOpuAM CUIBCBKOTOCIIOAAPCHKUX KYJIbTYp, J00pHBa, 3aco0M 3aXMCTy BiJ
XBOpPOO Ta WIKIJHUKIB 1 1X BHUJIM, TEXHIKA JJii BUKOHAHHS PI3HUX TEXHOJOTIYHUX
orepauii i1 T. 1I.), MOrOJHUX YMOB perioHy. Uepe3 Iie 3MiHIOBaJach 1 aKTyaJbHICTb
HayKOBUX PO3POOOK.

OpHUM 3 yHIKQIbHHUX JOCHIAIB, 110 NPOBOAMUTHCA Ha JAOCHIAHIM cTaHLil, €
0e33MIHHMI MOCIB )KUTa 03UMOro 0e3 3acTOCyBaHHS TOOpHUB, repOIKIIB 1 QyHTIINIIB
(3 1884 p.), sikuit BXOAUTH y I’ ATIPKY MOAIOHMX €KCIIEPUMEHTIB Ha IUIAHETI K 33 4acoM,
TaK 1 3a BaroMiCTIO pE3yJbTATIB JOCTI/DKEHb. [3 3aKOpAOHHUX TOBTOTPHBAINX
CTaIllOHApiB BCECBITHHO BIOMI E€KCHEpUMEHTH PoTamMCTenChKOi MOCHiTHOI CTaHINI B
AHrmii 3 yaoOpeHHAM MIeHUIi 0e33MIHHOI, SYMEHI0 1 0araTopiuHuX TpaB, 3aKja/eHl
Mk 1843 1 1855 pp. IIpotsrom 149 pokis (3 1875 p.) BeneTbes aociif 3 100pUBaMH y
['punbiioni (®paHuisg) y CiBO3MIHI MIIEHUIS o3uMa — Oypsku mykposi. 3 1878 p.
IPOJIOBXKYIOTHCSl JOCHI/DKEHHST 3 JKUTOM Oe33MiHHUM Ha ¢oHi no0puB y lamie —
Himeuunna. be33minni nociBu kykypyasu (1876 p.) 1 BupouryBaHHs 11 y 2—3-NJIbHUX
ciBo3MiHax BuBYaeThcs npotsaroMm 148 pokiB y CIIA. PesymbraTu mmx AOCHiKEHB
aKTyaJIbHI i Ha CbOTOJIHI K 3 TEOPETUYHOT0 OOKY (3MiHa arpo13UUHUX Ta arpOXIMIYHUX
BJIACTUBOCTEH IPYHTY, TUHAMiKa IPOTyKTUBHOCTI )KUTa Ta Oyp’sHIB, IIKiAHUKIB 1 XBOPOO
y TMOciBax), TaK 1 3 MPAKTUYHOTO. 3a OCTaHHI POKH dYepe3 HHU3KY CEKOHOMIYHHX 1
OpraHizaliiHO-TOCIIOAAPCHKUX MPUYUH CYTTEBO 3BY3WJIACS CIIeLiaii3allisi TOCTIONapCTB.
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ArpapHe BUPOOHMIITBO 30CEPEMIIOCS Ha BUPOIILYBaHHI OKPEMHUX €KOHOMIYHO BUT1THUX
KyJIBTYp JUIsI BHYTPIIIHBOTO 1 30BHIIIHBOTO pUHKY. Haciinkom Takoi Tpanchopmariii
CTalM CYTT€BI 3MIHM y CTPYKTypi CIiBO3MiH, CTYNEHIO HACHYEHHS  iX
CLIbCHKOTOCTIOAAPCHKUMHE KYJIbTYPaMH Ta IIEPETBOPEHHS iX Y KOPOTKOpoOTalliiHi. OqHuM
13 JIPKepes1, Ha OCHOBI SIKOT'0 MOYKHA BUBYATH MPOOJIEMH TaKUX CiBO3MiH 200 MOBTOPHUX
NOCIBIB, € Yy3arajJbHEHHs pe3yJbTaTiB JOCIIPKEHb 3 O€33MIHHMM BHPOIIYBAaHHSIM
CUIbCHKOTOCIIOAPCHKUX KYJIbTYD.

PesynbraTi momykiB, AOCHIPKEHb, PO3POOOK 1 OTpUMAHMK BYCHHMH 0OaraTbox
MOKOJIIHB (DAKTUYHUI MaTepian MOXKE CIIyTYBAaTH BIAIPABHUM ITYHKTOM JIJIsSI BUPIIICHHS
CHOT'OJICHHUX 3aBJaHb JJIS1 TBOPYOT'O 3iCTABJICHHS Ta MOPIBHAHHA. 3a JOCUTb TPUBAIUI
yac (monag 80 pokiB) cenekilioHepamu crTaHIiii Oyno crtBopeHo moHan 60 copTiB
KOPMOBHX KYJIbTYp: JIIOIIEPHH, KOHIOIIWHH, €CIIApLETy, PAUrpacy BUCOKOTO, CTOKOJIOCY
0e30CcTOoro, BUKU 03UMO1, TOPOIIKY MOCIBHOTO (BUKA sipa), OypsikiB kopmoBux. [lopsa 3
IIUM IIPOTSATOM BCHOTO IIBOTO Yacy MPOBOAMUTHCS IX BIPOBAKEHHS Y BUPOOHHIITBO.

[TapanenbHO 13 CeENEKIIITHOI pPOOOTOH y BIIAUIL JI€TANbHO pO3podieHa 1
BiZIIpaIibOBaHa Ha MPAKTHUILIl TEXHOJIOTiS OJOMAIIHEHHS, PO3BEICHHS Ta MPOMHUCIOBOTO
BUKOPHUCTAHHSA AMKHX MOOJWHOKUX OJDKLI pyaoi Ta poratoi ocmii. Beaerbes Takox
no6a3oBe 1 6a30Be HACIHHUIITBO COPTIB BJIACHOI CEJIEKIIii Ta BAPOOHHUIITBO HACIHHS HU3KU
IHIINX CLTBCHKOTOCTIOAAPCHKUX KYJIBTYDP.

3a 140-piunuii nepion podoru Ha [TIJICTAC im. M. 1. BaBuioBa cTBOpeHi OCHOBU
BITYM3HSHOTO HAYKOBOT'O 3eMiiepoOcTBa. OCHOBHHI HAMPSAMOK «y poOOTI HAIIOI cTapoi
[TontaBu» — «BCe y BOJIO31, BCE JUIsl BOJIOTH, BCE 3a BOJIOTY», L0 OTpUMaB CBIH
nojaibIMid BceOiuHMM po3BUTOK y pobotax C. ®. TpeTbskoBa 3 JOCHIKEHHS PO
napiB, BIUIMB 4acy Ta INIMOMHM OOpOOITKY IPYHTY Ha 30€pexeHHs Ta HaKOMHYEHHS
BOJIOTH H, 3pELITOI0, Ha BpOXKail.

[Ti3Hime opeon IOCHIKEHb PO3IIMPIOBABCS, YIOCKOHAIIOBABCS, BHUXOJWB Ha
BUIIMKA HayKoBMH piBeHb. IIpoTsrom mocuTh TpHBajJoro 4dacy BeluKa yBara Oyina
npUiJieHa TUTAHHSIM IOBEPXHEBOIO OOpOOITKY IPYHTY 3 METOI 30€pekeHHs Ta
palioHaIbHOTO BUKOPUCTAHHS BOJIOTH, MOKpAIIEHHS HOro arpoi3MyHOro CTaHy.
[TpoBommiacs HaykoBa poOOTa 3 BHU3HAUEHHS CLIHCHKOTOCHOMAPCHKUX 3HAPSAb IS
MIOBEPXHEBOT0 0OPOOITKY IPYHTY Ta IX yIOCKOHAJICHHS.

Ille mpu ctBopenHni [lonTaBchkoro JlocmimHOTO TOMSI OJHUM 13 MPIOPUTETHUX
3aBJlaHb, IMOCTABJIEHUX JKUTTSIM Iepe]] Horo cniBpoOiTHUKaMH OyJI0O BUBYEHHS BIUIMBY
PI3HUX NPUPOAHMX 1 AHTPOIOTEHHUX (PAKTOPIB HA MIATPUMKY MPHUPOJHOI POAIOYOCTI
IPYHTY Ta MiJIBUIIEHHS MPOJTYKTUBHOCTI CUTBCHKOTOCIOAPCHKUX KyIbTyp. Ha mouarky
CBO€T POOOTH JOCIIKEHHSI TTPOBOJUIIUCSA HAa TEMHO-CIPOMY OIIiJI30JIEHOMY TPYHTI, a
MOYMHAIOYH 3 JIPyroi MoNoBUHH 20-T0 CTOMITTS, I1I€ 1 Ha YOPHO3EMi TUIIOBOMY.

Ha 30pi npoBenieHHs1 HAyKOBUX BUIIPOOYBaHb BUBYAJIM BIUIMB OPraHIYHUX JOOPHUB
1, 30KpemMa, THOI0, HECX0XKOI'0 3a CBOIM IOXO/PKEHHSIM (KOpOB’sUOTr0, KIHCBKOTO), 3a
PI3HOTO TepMiHY HOro 30epiraHHs Ta y HEOJHAKOBHX 3a CTPYKTYpPOIO Ta HAaCHUYECHHSAM
CUIBCHKOTOCTIOAAPCHKUMHU KYJIbTypaMH CiBO3MiHaX.

VY3aranpHIOIOYHA Pe3yJbTaTH TPOBEIECHUX CIOCTEPEKEHb, OTPUMaHI HE OJHHUM
MOKOJIHHAM BYEHUX, BapTO 3pOOUTH HACTYIHI BUCHOBKHU:

— KOKHa KyJIbTypa MO-Pi3HOMY pearye Ha 3aCTOCYBaHHS OpPraHIYHUX J0OpUB,
HaOLIbIy OKYIHICTB 320€31eUyI0Th OYPSKH IIyKpoBi (KOpMOBI), 0:1113bK0 0,69 11 3.0., HA
npyromy micti kaptoris — 0,44 11 3.0., TOTIM KyKypy/i3a Ha CHJIOC 1 3¢pHO —BIIMOBITHO
0,3510,24 11 3.0., a HaiimMeHIIe — mmeHuI o3uma (0,15 11 3.0).
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— Hale(deKTUBHINII HOPMH BHECEHHS THOKI Yy HAIIMX yMOBaxX IMJ KyJIbTypH
cyuiapHOro nociy 25 — 30 1/ra, mig KyKypyasy; kapromito — 40 1/ra, OypsiKu IyKpoBi —
40 — 50 1/ra. binpin 7031 €EKOHOMIYHO HE BUT1JIHI, Ta i 3 €KOJIOTIYHOTO OOKY BOHU MaKOTh
HETaTHUBHHUI BIUIMB HAa HABKOJIMIIHE CEpPElOBHINE. 3 BCHOTO LBOro OyB 3poOieHHi
IOPOCTUH 1 pa30M 3 TUM BUBaXEHUH BHUCHOBOK, L0 Kpallle THOEM yA00pIOBaTH OULIbLILY
IUIOIIy MEHIIMMH, HAyKOBO OOTPYHTOBAaHUMH J103aMH, HI’)K MEHIITY OUTBIINMHU.

— BHECCHHSI JIMIIIE OPTaHIYHUX JOOPUB HE J1a€ MOXJIMBOCTI TTOBHICTIO peajizyBaTu
TeHETUYHUH MOTEHIial OLIBIIOCTI CLIbCHKOTOCIOAAPCHKUX KyIbTYp. CyMicHE BHECEHHS
ONTUMAJIBHO BUCOKHUX JI03 OPTaHIYHUX 1 TOMIPHUX MIHEpaJbHUX JOOPHUB Ja€ HAUBUIIHI
E€KOHOMIUHUH e(deKT Ta crpusie 30epeKeHHI0, a00 HaBITh 1 MOKpAIIEHHIO, TPUPOIHOT
POJIOYOCTI IPYHTY.

[TpoBeneHi Ha cTaHIil AOCTIIKEHHS 3 MiHEpAITbHUMH TOOPHBAMU y TUMYACOBHX 1
CTAalllOHApHUX JIOCHiAaX Ta OTPUMaHI pe3yJbTaTH JOCIIKEHb JalTh 3MOrY
3arpoIOHYBAaTH HACTYITHY KOHIIETIIII0 IX BUKOPUCTAaHHS, 0OCOOJIHMBO y Iei HENPOCTUH ISt
CUIBCBKOT0 BUPOOHUKA Yac:

— BHUCOKY OKYITHICTh JOOpPHB HPUPOCTOM YpOXKAI0 OTPHUMYEMO HpPHU BHECEHHI
MiHepalbHUX J00OPUB MiJ BECHAHY KYJIbTUBALIIO y MallUX J103aX, @ TAKOX Y PSAKH IPU
ciBOi Ta mipKuBIeHH] pocauH. Lle y 2-2,5 pa3a edekTuBHilIe y MOpiBHAHHI 3 OCHOBHUM
1X BHECECHHSIM;

— e OJTHUM 3 e()EeKTUBHHX CIIOCOOIB BHECEHHS MiHEPAIIbHUX JOOPHUB € TaK 3BaHUI
JIOKaJIbHUN (MMM JJ03aMHU HE B PO3KH]);

— MiHepaJbHI 100puBa 3aCTOCOBYIOTHCS TUIBKH IiJl MPIOPUTETHI KYJIbTYpH, SKI
3a0e3MeuyoTh HalOUIbIITY X eKOHOMIUHY OKYITHICTb;

— MOTPIOHO ONTUMIZYBAaTH J03H JOOPUB 3aJI€KHO BiJ] arpOXIMIYHUX MOKAa3HHUKIB
IPyHTY. A 1Ie Kpaile TpuMaTH Led mpomec y mnapaaurmi 3 ¢azaMud pO3BUTKY
CLTBCHKOTOCTIONAPCHKUX KYJIBTYP, BPaXOBYIOUM PE3yJIbTATH POCIWHHOI M TIPYHTOBOI
IarHOCTHKHU;

— JI03H, CTPOKH ¥ c11I0COOM BHECEHHS 100pYB BU3HAUAIOTHCA BiJl PIBHA yA0OpEHHs
HoTnepeHUKa 1aHOT KYJIbTYPH, @ TAKOXK BPaXOBYIOUH piBEHb YIOOPEHHS BCI€T CIBO3MIHH,
0CO0JINBO OPraHIYHUMU 100pUBaMU;

— 3aCTOCYBaHHS OTpPYTOXIMIKaTiB y OOpoThOi 3 Oyp’sHaMM, IIKIJHUKAMH Ta
XBOpOoOaMH Ha MOCIBaX CLIbCHKOTOCHOJAPCHKUX KYJIBTYP /1a€ MOXJIMBICTH OTPUMATH
HalBHIy e(EeKTUBHICTD BiJl 10OPHUB;

— B@XIMBOIO 3HAYCHHS Ha0yBa€ BUKOPUCTAHHS HETPAAMIIAHUX JDKEpe
MOTIOBHEHHS IPYHTY OPraHiYHOIO PEYOBHMHOIO 3 METOIO 30€pex eHHs HOoro poatovocTi i
OTPUMAaHHS CTIHKHAX YPOXKaiB;

— OJIHUM 13 pe3epBiB MiJBUIICHHS MNPOJYKTUBHOCTI CUIBCHKOTOCIONAPCHKUX
KyJbTYp Ta 3HWKEHHS iX COOIBapTOCTI € BUKOPUCTAHHS BOJOPO3YMHHHUX TOOpPHUB Ta
CTUMYJIITOPIB POCTY POCIHH.

Po3po6nieni Ha cTaHIii palioHadbHI TEXHOJIOTIi 3aCTOCYBaHHS JOOpHB, SKi
AQHOHCYIOTb 1X BHECEHHS ITiJ] IPIOPUTETHI KYJIbTYPH JJA€ MOXKIIUBICTD IPOSIBUTH HE TUIBKU
3pOCTaHHSA MNPOAYKTUBHOCTI CLIBCHKOTOCHOJAPCHKUX KYJBTYp, TMOMIMIIEHHS SIKOCTI
IpOAYyKIii, aje 1 3a0e3neuye MiATPUMKY IPUPOAHOI POIIOYOCTI IPYHTY 1 30Kpema, Horo
IHTETpaJIHbHOTO MOKa3HUKA — TYMYCY. 3aCTOCYBAaHHS TAKUX CHCTEM YI0OpEHHS ONTUMI3ye
KHCJIOTHI BJIIACTHBOCTI IPYHTY, MOKpAIIye HOro a30THO — ochOpHO — KaliiHI peKUMH,
Ta €KOJIOTIYHUN CTaH y perioHi.
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Bapro 3a3HaunTH, 1m0 y pi3HI YacH €KOHOMIYHOTO 1 COIiaIbHOTO CTaHy KpaiHu
dbopmyBanacs HaykoBa Taktuka i crpareris [IICI'JIC im. M. 1. BaBuiiosa. 3a yac Bchoro
nepioy iCHyBaHHS CIIBPOOITHUKH CTaHIII{ He IPUITUHSIIN CBOET HAYKOBOI JTisSIbHOCTI Ta
Oy OIHUMHM 13 3aKOHOJABIIIB arpapHOi HAyKW 3aBISIKHM TOMY, L0 Oinst 11 Jukepen i
MIPOTATOM 11 iICHYBaHHS CTOSUTA BUCHI, SIKI IPAIFOBAIM HE TUILKH 3a MaTepiajbHi Ojiara Ta
ciaBy, ane OyJiH CIIOJBMXKHMKAMU CBO€i CIPaBH, BIAJAHMMM Hayli. A IIe HE MEHII
BKJIMBO T€, 10 Yy K1k O CKpyTi He OyJa KpaiHa, y ii eliTi BUcTavaio 340pOBOTO TIIy311y
PO3YMITH POJIb 1 3HAYEHHS HAYKH JJIs1 HOPMAJIBHOTO (DYHKITIOHYBaHHS JepPIKaBH.
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BUMOTI'M 10 O®OPMJIEHHSI CTATEM JIO
MDIXKBIJOMYO0T'O TEMATHUYHOI'O HAYKOBOI'O 3BIPHUKA
«CBUHAPCTBO I ATPOITPOMUCJIOBE BUPOBHUILITBO»

Penaxiist mpuiiMae 10 APYKY OpHUTiHATIBHI pOOOTH 32 OCHOBHHMH HAIIPSIMaMH TEOPii Ta IPaKTUKH
BE/ICHHS T'aly3i TBAPUHHUIITBA: PE3yJIbTATH TEOPETHUHHUX Ta EKCIIEPUMECHTAIBHHUX JOCHTIKEHb, OTJIAI0BI
CTaTTi 3 aKTyaJbHHUX IHTaHb TBAPWHHMITBA, 30KPEMa CBHHAPCTBA, KOPMOBHPOOHHUIITBA, arpOEKOJIOTii,
nepepobneH s 1 30epiraHHs CiTbCHKOTOCTIOAAPCHKOi CHPOBHHU Ta IHIINX 300TEXHIYHHUX, Ol0JOTIYHHX,
BETEpPHHAPHHUX HAYKOBO-NPAKTUYHHUX ACIEKTIB arponpoMHCIOBOTO BUPOOHHIITBA.

Penakuis npuiiMae opuriHaibHI pyKOIHUCH, SIKi He OyJi oIy OiKoBaHi paHille i He nepedyBaloTh
Ha PO3MJISA[I B IHIIOMY >KypHaJli. ABTOp MOBHICTIO BiAMOBITaIbHUMN 32 3MICT CTATTi 1 32 OIyOJIiKOBaHI TaHi.

Penxouerist 30epirae 3a co00r0 IPaBoO BUIPABIISATH Ta CKOPOYYBAaTH TEKCT. BianoBiganbHiCTh 32
JIOCTOBIPHICTB 3MICTY TIOIaHUX MaTepiaiiB HECYTh aBTOPH.

Pykomnuc crarrti Mae OyTH minHCaHnil KOXKHUM 3 aBTOPIB.

Marepianu IpyKylOThCs yKpaiHCBKOIO a0o aHTIiiicbkoro MoBamu. [Ipn moxaHHI 10 APYKy cTaTTi
AHIJIIHCHKOI0 MOBOIO i CJTijT MepeKIacTH YKPaTHCHKOIO MOBOIO ISl pEIICH3YBaHHS.

Hapgcunaroun crartio mo 30ipHWKa, aBTOp (CIIBaBTOpH) IAfOTh CBOIO 3TOJAY Ha PO3MIIICHHS
oIy OJIiIKOBaHUX cTaTel y HAyKOMETPHUYHHX 0a3ax, 10 AKUX BXOAWUTH BUIAHHSA

3a MOCTOBIpHICTH TOHaHOl iH(pOpMamii Ta SKICTh HEpeKIagy CTaTTi BIIIOBIAAIOTH aBTOPH.
Penaxiiist 3amumae 3a co00r0 MpaBo Ha pelaryBaHHS 3TiTHO 3 BUMOTaMH 30ipHUKA.

JlaToro oTpuMaHHS CTaTTi BBaXAIOTh JaTy HAJXOJKEHHs CTaTTl O peAaKiil, a MPUUHSITTS CTaTTi
JI0 IPYKY — JaTa NOAaHHs OCTAaTOYHO OIPalbOBaHOTO aBTOPOM BapiaHTa PYKOIIHCY.

Texniuni eumozu 00 mekcmy cmammi

Crarti opopmisitotses y penakropi Microsoft Word (popmar apkyma A4, opieHTalisi CTOPIHOK:
KHIDKKOBA 3 BUPIBHIOBAHHSIM MO HIMPUHI Ta BiACTYIIOM BiJ JIBOTO Kpato — 2,5 cM; MoJsi: 3 J1iBOro 060Ky —
3,5 cm, 3 perrty 60kiB — 2,5 cM; mipudr: Times New Roman - po3mip mpudty 12 myHKTIB, MiXPSAKOBHNA
irTepBai — 1,0). Y TekcTi He TOBUHHO OyTH NepeHECEHHS 1 MAKPOCIB.

OOcsr eKcriepuMEeHTaIbHOI CTAaTT]I HE TOBUHEH IEPEBUIYBATH 12 CTOPIHOK BKIIIOYHO 31 CITUCKOM
IIUTOBAHOI JITEPaTypH, TAOIUISAMH, PUCYHKaMH I pe3loMe aHTIIHChKOI0 MOBOO. JIJIst OryIsiioBuX crareit
JOITy cTUMUH 00csT — 110 40 CTOPiHOK.

®opmynu B CTAaTTi MaOTh OyTH HaOpaHi 3a mormomororo perakropa ¢popmyn Equation Editor #
pO3TalloBaHi MMOCepeAnHI psjiKa, a IMOPSAKOBUNA HOMep (OpMyIH — 3 MPaBOro Kpaw psaka. Tabmuii i
PHCYHKH ITOBHHHI MaTH 3aroJjI0BOK, TIOPSAKOBHI HOMEp 1 Ha3By (HamiBXUPHUM HIPU(TOM, BUPIBHIOBaHHS
— 110 ueHTpy). [IpumiTku 10 TabIMIBL PO3MIILYIOTH O€3II0CePEIHBO il HUMU (KYPCHBOM).

Cmpykmypa oghopmnenns cmammi

1. Ingekc YK (YHiBepcanbHa aecsTkoBa kiacu(ikallis — 3a3HaYa€ThCs 3 BUPIBHIOBAHHSM MO
JBOMY Kpato, po3mip mpudty — 12 myHKTIB).

2. HazBa crarti (rapaitrypa Times New Roman, po3mip mpudrty — 12 MmyHKTiB, BEIUKAMHU
JiTepaMH, HaIliBXXUPHUM MIPU(PTOM, BUPIBHIOBAHHS IO LICHTPY).

3. Ininianu Ta npizBuia asropis (rapHitypa Times New Roman, po3mip mpudry — 12 nyHKTiB,
HariBXUPHUM WPHU(TOM, BUPIBHIOBAHHS 110 IEHTPY ).

4. Micue pobGotn (HaykoBuil 3akian); aapeca (Byn., Oyx., Micro, KpaiHa, iHAEKC) —
rapHityparaptitypa Times New Roman, po3mip mpudty — 12 myHKTIB, KypCHBOM, BHPIBHIOBaHHS IO
LEHTPY.

5. AHoTaiist (BUIEPITHUHA Ta CTUCIUHN OTJIsAT poO0TH 00’ eMOM He menute 1800 3uaxis 6e3 npodinis)
Ta KI040Bi cioBa (7—10 ciiB ManuMu JiTepamu) MOBOIO cTarTi (rapHiTypa Times New Roman, po3mip
mpudTy — 12 MyHKTIB, KypCHBOM, BUPIBHIOBAHHS 110 IIHUPHHI). ABTOPCHKE PE3IOME IMTOBTOPIOE CTPYKTYPY
CTaTTi Ta KOPOTKO BHUCBITIIIOE Memy, Memoou, pe3yibmamu, GUCHOeKuy. Pe3toMe He TIOBMHHE MiCTHUTH
iHpopMalito, BIJCYTHIO B caMiil CTaTTi, NMOCWIAaHb Ha JIITeparypy, HeOakaHUMH € aOpeBiaTypu I
CKOPOYEHHS (SIKIII0 BOHM HE0OXi/Hi, HOTpiOHO moxaTH po3umdpyBaHHs i nosicHeHHs). [lepexian aHoTawil
AHTJTICHKOI0 MOBOIO HaBOJUTHCS B KiHIII CTATTi. Pe3toMe YKpaiHCHKOIO Ta aHTIIIHCEKOI0 MOBaMU IIOBUHHI
OyTH iICHTUYHUMHU.

6. Inopmartis mpo aBTopis: (rapuitypa “Times New Roman”, po3mip mpudry — 10 myHKTIB):

a) npi3BuILe, iM's1, 10 6aTHKOBI (IIOBHICTIO, HAMIBXUPHUM LIPH(TOM, KypCHBOM);

0) HayKOBHH CTyMiHb, BUCHE 3BaHHSA, TI0cana; (KYpCHBOM);

B) MicIie poboTH (KypCHBOM);

T) eNEKTPOHHA aJipeca;
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1) o6oB’s3koBo BkazyBaTu cBiii ID ORCID (mmbpoBuii inentudikarop). 3apeectpyBarucs Ta
orpumaru ID ORCID moskHa 3a mocunanssm https://orcid.org/ 6e3ormiatHo.

Apximexkmonika mexcmy

Bcmyn. Ha mogaTKy CTaTTi CTHCIO TIOAAETHCS aHAI3 OCTaHHIX JOCHIHKEHB 1 IMyOiKaIlii, y sKiIx
3a[l09aTKOBAaHO PO3B’s3aHHS IOPYIICHOI NMpoOJeMH Ta Ha SKi CHHPAETBCA aBTOP, 3 IOCHIAHHAM Ha
JiTepatypHi mkepena (y TOpSAAKY 3TaJyBaHHA) Ta BHOKPEMJICHHSAM HEBHPINICHUX paHINIE YacTHH
3araybHOI MPOOIeMH, SKUM HNPUCBIYCHO CTATTIO. DOPMYITIOETHCS MeTa POOOTH.

V excnepumenmanvuiii cmammi 060B’ I3KOBUMH YaCTHHAMH €:

Mamepianu ma memoou 0ocnioxncenb. DOPMYIIOIOTh TaK, MO0 32 HABEACHUM OIKMCOM MOXHa
OyJ10 BinTBOpUTH ociipKkeHHs. [Ipy 3acTocyBaHHI 3arabHOBIIOMHUX METO/IIB IOCTATHBO JJaTH MOCHIIaHHS
Ha MepIIoHKEPEIIO.

Pesyromamu oocnidocenna ma ix o6zosopenns. He mOTpiOHO HABOJUTH Ti caMmi pe3yNbTaTH y
TaONMIX 1 HA pUCYHKaX. SIKIIO € Tabmuus, y TeKCTi HM(poBUil MaTepiain He MMoJaBaTH, BKa3yBaTHu JIMIIIE
3MiHY NOKa3HHKIB 3 BIpOTiJTHUMH Pi3HUIMH (p< 4M >) y pa3ax abo BiZcOTKaX, KOpeJsLiiHi 3B s3KHU (1=).
3a HasgBHOCTI y CTaTTi pUCYHKIB y TEKCTi ciIix qatu udpoBi naHi (cepeHe apupMeTHIHE Ta BiIXUICHHS,
KOJIMBAaHHS).

Bucnosxu popmyrotbes 3 5-10 pedeHs.

Iepcnexmusu nodanvuiux docniodxcers (0 4 peucHb).

Jnst oensiooeoi cmammi CTpyKTypa OCHOBHOT YaCTHHH € AOBUIBHOIO 1 3aJIEKUTB BiJl TPOOIEMAaTHKH.

Cnucox nimepamypu CKIIQNAETHCS Y MOPSIIKY 3raJyBaHHS B TEKCTI Ta HAJA€ThCs HABEICHUMHU
HIDKYE TBOMA OJIOKaMHU:

1. CIIMCOK BUKOPUCTAHUX JIXKEPEJI (MoBoto opurinaiy) - 3rigHo 3 Hakazom MOH Ne 40
Bin 12.01.2017 Ta odopmittoeThes BiamoBigHO 10 BuMor HarfionansHoro cranmapty Ykpainm JCTY
8302:2015 «Indopmanis Ta nokymenTauis. bidmiorpadiyne nocunanHs. 3aranbHi MOJ0KEHHs Ta NpaBHiIa
CKJIaMaHHsS». Bijbll meTaqpHO MOXHA O3HallomuTHCcs Ha caiiti http://aphd.ua/pryklady-oformlennia-
bibliohrafichnoho-opysu-vidpovidno-do-dstu-83022015/

2. REFERENCES — cnmcok JiTepaTypH, KAl IyOIro€ Teperik Kepell B OCHOBHOMY CITHCKY,
aie 0(hOpMITFOETHCSI BIITIOBIAHO 10 BUMOT MKHApOJHUX 0a3 JaHUX 3riqHO 31 craHnaprom APA (American
Psychological Association style).

Bimemn  nmetampHy  iHQopMamiro  momo  odOpMIIGHHS ~ MOXHAa ~ 3HAWTH HAa  CaWTi
http://svinarstvo.com/index.php/ua/zbirn-svin (3pa3ok).

CIMCOK JTiTepaTypH MOBUHEH BKIIIOYATH He MeHIe 20 mKepet sl eKCIIepUMEHTaIbHOT CTaTTi, Ta
He MeHure 50 mpxepen st orisiioBoi (0008’ 13k0Bo BkasyeTbes: DOI, sikio BiH €). baxkaHo mocunaTucs Ha
cTatTi He Oubie 10-pivuHOi TaBHOCTI.

Cxema nooanus mamepiany 0o OpyKy

1. [TomaTu CTATTIO BIAMOBIAAILHOMY PEIAKTOPY Ta HA €JICKTPOHY MOIITY svinarstvop@gmail.com
JUTS IEPBUHHOTO TIePerIsiIy Ha BiIMOBITHICTE BUMOTaM Ta ii peecTparrii.

2. IloBepHEHHS cTaTTi aBTOPY MICHIs CIINOTO PEeH3yBaHHs Ha JOONPALIOBAaHHS 3 BiAMOBITHUMHU
pexoMeHaamismMu (y pasi HeoOXiTHOCTI).

3. JloonpaitoBaHHsI CTaTTi aBTOPOM 1 HaJaHHA i B €JIEKTPOHHOMY Ta PO3APYKOBAHOMY BUIJISAI
BIATIOBIJAILHOMY PEJIaKTOPY Pa3oM 3 KOIIE0 KBUTAHIIIT PO OILIaTY.

4. Onyara aBTOpOM IyOITiKaLil cTaTTi Ta APYKOBAHOTO NPUMipHHUKa 30ipHUKa (Y pa3i moTpedn) y
Oyb-sKili OaHKIBCHKil yCTaHOBI.

5. Po3mimenss cTarTi y 30ipHUKY MOXHA HEperIIHYyTH Ha caifti [nctutyTy cBunHaperBa i AIIB
HAAH: www.svinarstvo.com, po3ais «30ipHUK», a00 OTpUMAaTH y BiAMOBIJATBHOTO peJaKkTopa (3a yMOBH
MOTIEPETHBO1 OTUTATH MIPUMIPHHKA).

Yeara!

Y TeKCTi Ta CIUCKY BHUKOPUCTaHUX Jpkepes/references 000B’A3KOBUM €: - HEPO3PUBHUH MPoOin
MiX iHinianamu (ogHoudacHe 3atuckanus Ctrl + Shift + Space); - noBre Tupe (-) CTaBUTHCS: MiXK CIIOBaMH 3
npobinamu 3 060x 60kiB (Hanp., TexHomoris — 1e...); nepeq qUdpaMu s MO3HAYCHHS 3HAKY «MIHYC»
(nanp., - 15 xr) abo Mix mudpamu 6e3 npobury (C. 15-37). V pemri BUnajaKiB, MiXk CKJIaJHUIMH CJIOBaMH
(Mapkep-acoliifoBaHa ceJIeKIis) Ta IPX CKOPOUEHHI CIIiB (TOB-BO) cTaBUThCs aedic (-).

YV eunaoxy oodepocanna cmammi, oopmaenoi 3 nopywieHHAMU GUMOS, PeOAKyia 3aTUUAE 3a
c00010 Npaso nogepmamiu PYKOnuc agmopam Ha 000Npayo8anHs, He peccmpyoyu tozo.
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