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OMNTUMI3ALIA NIAXO4IB WOAO OLIHKN
MOPO3OCTINKOCTI CENEKLINMHOIO MATEPIANY
AYMEHIKO 0O3MMOTI O

Oemungos O.A.1] JOKTOpP CiNbCbKOrocnofapcbknx Hayk

lyaseHko B.M.], KaHAMAAT CiflbCbKOrOCMOAapCbKNX HayK

XoMeHKo J1.0.2 KaHAWMAAT CiflbCbKOrocnoAapCbKnx Hayk
IMVpPOHIBCbKMIA IHCTUTYT NweHuLi imeHi B.M. Pemecna HAAH, YkpaiHa
AHCTUTYT hizionorii pocnuH i reHeTnkn HAH Ykpainu

HaBefieHO pesynbTaTu AOCAIMKEHb LWOAO0 ONTUMI3aLil METOLIB OLiHKK
Ta A060py CenekuinHOro marepiany SYMEHIO 03MMOr0 3a MOPO3OCTINKICTIO.
BCTaHOBNEHO, WO Y NEPBMHHMX NaHKaX CcenekLii (KoNeKUiinHWiA Ta ribpuaHnii
pO3CafHMKM) Ans gudepeHuialii 3Ha4HOT KiNbKOCTI HOMepIB AOLINbHO 3acTo-
COBYBATMN «EKCMPEC-MeTOA» MPOMOPOXKYBaHHSI 3arapTOBaHOIO HaKifbY4eHOro
HaciHHA. [Nns 6inblu 06°€KTUBHOIO BU3HAYEHHS PiBHS MOPO30CTINKOCTi He0Ob-
XiAHO BUKOPWCTOBYBATYU LUTYYHE NPOMOPOXYBaHHSA POC/INH, 3arapToBaHUX 3a
NPUPOAHUX YMOB. 3 METOK CUCTEMHOI OLiHKM Ta 060pY CenekuiinHOro mate-
piasy A4MEHIO 03MMOrO CAlif NOeTanHo NOeLHYBaTW AaHi Nigxoau.

Knto4yoBi cnoBa: S4MiHb 03UMMIA, MOPO30CTINKICTb, HaKinbyeHe Ha-
CiHHA, MeTOAW, NPOMOPO>KYBAHHSA, 3arapTyBaHHs, ouiHKa, fo6ip

[o 2007 p. OCHOBHY nJiowly Mif nociBamMy SYMEHHO B YKpaiHi 3aiiMaB
AUYMiHb ApUiA (3-4 M/H ra), a 03MMOro BMPOLLYBa/OCh 3HAYHO MeHLLe (350—
450 Turc. ra). MounHaroum 3 2008 p. NOCiBM OCTaHHBLOrO 3pOCAM BTPWMI i Ha
CbOrogHi ctaHoBnsATb 1,1—4,2 M/IH ra Wopoky [1]. 3Ha4HO po3wwmpunack reo-
rpacis po3noBCHOIKEHHS SUMEHIO 03MMOr0. Ha cborofHi OKpiM TpaguLiiiHo
NiBAEHHNX 06M1acTeld NociByM i€l KynbTypy 6inblue 200 TUC. ra 3alimatoTb Y
30Hax Jlicocteny Ta Noniccs i Taky X KifbKiCTb Y NiBHIYHMX 06nacTsax Cteny
(KipoBorpaachbKiii Ta [JHiNponeTpoBChKiiA).

YacTrHa copTiB 031IMOr0 IUMEHHO, L0 BUKOPUCTOBYIOTLCS Y 36PHOBMPOG-
HULTBI YKpaiHW, XapaKTepu3yrloTbCA HecTabiflbHUM 3a pOKaMu BPOXAeEM Yy
3B’A3KY 3 HM3bKOI MOCYXOCTIMKICTIO, YPaXKEHHAM XBOPO6aMu Ta BUNSITaHHSIM
[2]. OpHak Wwe 6inblu CYTTEBUMM € BTPATU BPOXKAKD LLET KYNbTYpY Bij Hecnpu-
ATIMBUX YMOB Nepe3nmiBi. MNoTeHLian MOPO30CTIAKOCTI SSUMEHIO 03UMOr0
M CbOrofHi 3a/IMLIAETLCS ICTOTHO HMKYMM MOPIBHAHO 3 iHLWIMMU 3ePHOBUMM
KOMIOCOBMMU —FILLEHWLIELD, XXUTOM Ta TpuTUKasie. OfHaK K BNacHi, Tak i npo-
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BefieHi y Pi3Hi POKW B iHLLMX YCTaHOBaX AOCNIKEHHA CBiAYaTh, L0 He3BaXKa-
FOUM Ha B LLiNOMY HN3bKWIA (DINOreHETUUHMIA «MOPIr» TeMNepaTypy BUMepP3aH-
HA (3a y3aranbHeHNMM gaHUMK 6113bKo -14°C Ha BY37i KYLUiHHS) KOMEpPLLiiHi
COPTM Ta 3paskn reHooHAY AYMEHIO 03MMOr0 CYTTEBO Pi3HATLCA 3a PiBHEM
MOpO30cCTiiKocTi [3]. ToMy HeobXifHO CTBOPHOBATU COPTM SUMEHIO 03UMOTO,
L0 MOopsiA 3 KOMIM/IEKCOM HaliBaXKMBILLIMX LIIHHUX rOCNoAapCbKux 03HaK (npo-
[YKTVBHICTIO, MOCYXOCTI/KICTIO, CTIMKICTIO 10 BUNSIraHHS Ta XBOPO6) MaTu-
MYTb TaKOX MaKCUMa/ilbHY MOP030- Ta 3UMOCTIIAKICTb.

OueBMAHO, WO HalbiNbW AOCTOBIPHMMM METOAAMMW OLIHKM Oyab-KOi
03HaKW € NonboBi. OfHaK MOX/MBICTb BUAINNTA HalibiNblW MOPO30-, 3UMO-
CTilAKi (hopMM Yy NPUPOAHMX YMOBAX € HE KOXXHOrO pPoKy. Ha cborogHi po3po-
GNeHO HM3KY MiAXO0AiB ANsi BU3HAYEHHS! MOPO3OCTIAKOCTI 03MMUX 3ePHOBUX
KynbTyp [4-7]. MpoTe 6inbLiCcTb 3 HAX MatoTb SK CBOI NepeBaru, Tak i Hefoni-
KW: TPYLOMICTKICTb Ta TPaBMyBaHHS KOPEHEBOI CUCTEMM POC/IMH NpK Bigoopi
npo6 y noni, HeBiANOBIAHICTb OTPMMaHMX JaHUX MaKCUMarbHi MOPO30CTiiA-
KOCTi reHoTuny Ta iH. OKpiM LbOro, TeMnepaTypHi Ta eKCno3nLiiHi pexxnmm
6iNbLIOCTI METOAIB LUTYYHOr0 NPOMOPOXKYBaHHSA BiANpaLb0oBaHi AN MniueHNLi
03MMOI, a ToMY AN AndiepeHLialii came s4YMEHI0 03MMOr0, K MEHLL MOpO-
30CTIKOT KynbTypy, HeobxigHa ix onTumisalis. OTKe, BUHMKMNA HEOOXiAHICTb
PO3pPOOWTU HOBI MiAX0AM A0 BCTAHOBEHHS MOPO30CTIKOCTI SUMEHIO 03UMO-
ro, AKi 6 NiABULLMAN TOYHICTb OLiHKW Li€T 03HaKK, 6y No3baBneHi 6araTbox
HeAoNiKiB NonepeAHiX MeTOAIB Ta 3abe3neyyBany 406ip MOPO30CTINKUX reHo-
TUMIB AN NOAANbLIOI0 BUKOPUCTAHHA Y CENEKLinHOMY MPOLIECI.

MeTa gocnigXeHb - ONTUMI3yBaTW AN KYNbTYpPU SUMEHIO 03MMOro Mif-
XO[U LWOAO OLiHKM i J060PY MOPO30CTIAKOro CeNeKLifnHOro MaTepiany Ha pis-
HMX eTanax PO3BUTKY POC/INH Ta Y Pi3HMX aHKax CenekLiliHoro mpoLecy.

MaTtepiann Ta MeTogu. JocnimkeHHs nposogunn y 2011-2015 pp.
y NOMbOBMX Ta /NlabopaToOpHUX YMOBax /abopaTopiii cenekuii  sume-
HIO Ta reHeTUKW i isionorii MWPOHIBCbKOTO IHCTUTYTY MLWEHULI IMeHi
B.M. Pemecna HAAH (MIIM) BignoBigHO A0 3aranbHOMPUAHSATAX METOANK
[5, 8-12]. Ockinbku 3aga4vero 4ocnifpKeHb 6yno BignpaLoBaHHs NPaKTUYHUX
nigxofis, TeMNepaTypHUX Ta EKCMO3ULLIAHNX PEXMMIB BU3HAUYEHHS MOPO30-
CTIKOCTI, BOHW PO3rNAHYTI Y pe3y/bTaTax JOC/iMKEHb.

O6roBopeHHA pesynbTaTtiB. lMepLioveproBM HanpsiMoOM AOCAIIKEHb
6yno BignpaytoBaHHs MeToAy, WO HagaB 61 MOXMBICTb MPOBOAMTU Y Mep-
BUHHMX NaHKax CenekuiiHoro npouecy (KONeKUiHWin Ta riopugHi poscag-
HWKW) NonepeaHIo OLiHKY 3HaYHOI KiNbKOCTI HOMepIB Ta Ao6upaT MOpO30-
CTiliKi reHoTMNW. NS LUbOro 3a OCHOBY B35iM YA0CKOHaneHnin y MII meTtoa
OLiHKM NLUEHNLi 03MMOT 32 MOPO30CTINKICTIO LLNSXOM NPOMOPOXKYBaHHSA 3a-
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rapToBaHOro HakisibyeHoro HaciHHs [13]. MpoBegeHi Hamu y 2011-2015 pp.
[OCNIMKEHHA BUABMAW, LLO TEMMEPATYPHI i eKCno3nLiiiHi yMOBM 3arapTy-
BaHHA Ta MPOMOPOXKYBaHHS HaKiflbYeHOro HacCiHHA, SKi BUKOPUCTOBYHOThCS
4Na nweHnyi 031Moi, He BiAMOBiAalOTb 6ionorii SUMEH0 03MMoro. Tomy
HeobXxifHO 6yno BignpautoBaTX Ha3BaHi eNemMeHTW came A1 OCTaHHbLOrO.
[ns uboro ouiHeHo noHag 300 KonekuiliHMX 3paskiB, 100 cenekuiliHUX ni-
Hili MITM, 6nmn3bko 150 ribpuais pisHUX MOKOMiHL N 2P 4) AuMeHIO 031MOTroO.

ONTMMI30BaHUIA AN AYMEHIO 03MMOr0 MiAgXid WoAo OUiHKM MOPO30-
CTIAKOCTI SIYMEHIO 03MMOr0 Yy HaKislbYeHOMY 3arapTOBaHOMY HaCiHHi
BK/KOYA€E HAcTYNHi eTanu: | - KiflbYyeHHs HaciHHA (ogHa fo6a 3a Temnepa-
Typu +18...20°C); Il - 3arapToByBaHHA HaKi/lb4eHOr0 HACiHHA: 3HMXEHHS
TemnepaTypu KoxHi 24 roguHun Ha 1°C Big 0 go miHyc 5°C (n’aTb gi6)
Ta 3arapToByBaHHSA 3a Wiel X Temnepatypu (n’atb 4i6); 1l - npoMopoxy-
BaHHA 3a Temnepatyp MiHyc 9, 11 Ta 13°C i3 3HMKEHHAM TemnepaTypu
Ha 1°C KOXHi WicTb rogmH (ekcnosuuis NpoMopoXyBaHHA - 24 ToauHK).
3a TemnepaTypu miHyc 9°C MOXNMBO ogpa3y BuMbpakyBaTW HM3bKOMOPO-
30CTifKMIA MaTepian. BmkuBaHHA 3a TemnepaTypu MiHyc 11°C cBiguuTb
MPO BULLLECEPEAHI piBEHb MOPO30CTINKOCTI COPTIB AYMEHIO 03UMOTO, i TX
MO>XKHa NOpiBHIOBATK Ta AUdepeHLitoBaTH 3a Liiet0 03HaKoK. Temnepatypa
NPOMOpPOXKYBaHHS MiHyC 13°C cnpusie BUABMEHHIO JOPM 3 MOPO30CTiliKic-
THO, HABMMXKEHOIO O MAKCMMa/IbHOr0 Ha CbOrOAHI PiBHA ANS SUMEHIO 03U-
mMoro. poMopoXyBaHHA 3a TemnepaTypu MiHyc 14°C i HMXYe 3a faHuX
YMOB 3arapTyBaHHs i AMHAMIKWN 3HUXKEHHS TeMMNepaTypy NPpU3BOAMTbL Npak-
TMYHO fo 100% 3arnbeni 3paskis. MMigpaxyHKn pocnunH, 0TpUMaHuKX i3 3a-
rapToBaHOIr0 HaKiflb4eHOro HaCiHHS, WO BUXWUIM MiCNS NPOMOPOXYBaHHS,
npoBoAsATbL Yepe3 7-10 fi6 nicns NOCTYNOBOro po3MOPOXKYBaHHS 3pa3KiB.
Y Tabnuui 1 HaBefeHO pesynbTaTyi NPOMOPOXKYBAHHSA JaHUM METOA0M re-
HOTMNIB AYMEHIO 03MMOIO Pi3HOrO MOXOXKEHHS.

3 METO MEPEBIPKM MOXXIMBOCTI BUKOPUCTOBYBAaTW AaHWiA Nigxig ans
OUiHKK Ta gobopiB 3 ribpuaHoro martepiany nNpoBegeHO HU3KY NPOMOpPO-
XyBaHb ribpuaiB nepLioro, 4pyroro i noganblumx riopuaHUX NOKoNiHb pis-
HMUX KOMOiHaLi cxpellyBaHHs. MpomopoXXyBanu ribpuaun 3a Temneparyp
MiHyc 9, 11 i 13°C. HaiuiTkiwy andepeHuialito oTpMmaHo 3a Temneparty-
py MiHyc 11°C. Y nepluomMy MOKO/iHHI 3a MOKa3HWKOM CTYMNeHs eHoTUMo-
BOro AOMiHYyBaHHS BiIMiYeHO Pi3HMNI XapaKTep ycnaaKyBaHHS 3a/1€XHO Bif
KOMMOHEHTIB CXpeLLyBaHHS: Bif Aenpecii Ao HagfoMiHyBaHHS. OfHak y
6inbLIOCTI BMNaAKiB ycnagKyBaHHA MOPO30CTiliKOCTi BigbyBanoch 3a Npo-
MDKHUM TUMOM. BuaineHo HU3Ky ribpuaHmx Komb6iHauili F 1o xapakTe-
PU3YBa/INCb HAsBHICTIO MO3MTUBHMX TPAHCIPECIiA 3a L€l 03HAKOHO.
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Tabnuus 1

YacTKa XMBUX POC/IUH Y KONEKLiAHMNX 3pa3KiB AYMEHIO 03MMOrO0 3a
NPOMOPOXXYBaHHS Y 3arapToBaHOMY HaKilb4eHOMY HaciHHi, 2014 p.

3pasok

XKepap, St
K-304 / Wysor

Radical / Birgit// K-304
Dobrinya/K-015
MwupoHiBCbKuiA 87

Skorohod/ Tirchmir-22 // Dictoo

Ceiim
OcHoBa
3ybeH
KoBuer
CamcoH
Cartel
Maskara
Kosunp
HVW 706/74
CTpiMKwii
Elara
Nevada
JNypaH
Optima
Luxor
Salamandra
Mallard

CepefiHe o gocnigy
Max no gocnigy

Min no gocnigy

KpaiHa
MOXOKEHHSA

UKR
SYR
SYR
SYR
UKR
SYR
UKR
UKR
UKR
UKR
RUS
FRA
DEU
RUS
DEU
UKR
FRA
GBR
CZE
FRA
CZE
FRA
GBR

XKunsux pocnuH, %

-11°C
54+6,4
7174
70+7,3
68+7,2
66+7,1
64+7,0
55+6,5
52+6,3
8+2,5
11+29
63+7,0
63+7,0
61+6,8
60+6,8
59+6,7
57+6,6
52+6,3
48+6,1
36+5,3
29+4,7
26445
19438
18437

25

71

0

-13°C
21+40
31+4.9
28+4,6
2342
30+4,8
27+4,6
11429
15+34
0
0
2039
18+3,7
6+2,1
12+3,0
29+4.7
26+4.5
3+15
0
15£34
8+2,5
4+18
8+2,5
1409
1
3
0

BapTo TakoX BigMiTUTW, L0 3a TeMMNepaTypyu NPOMOPOXKyBaHHA MiHyc 13°C
BUABMEHO TiGpMAHI KOMOIHaLiT 3 BUXKUBaHHAM Y Mexax 14-31% (1abn. 2),
SKi CTaHOBNATb NPAKTUYHWIA iHTEpEC AN NoAanbLUOT CeneKLiliHoT po6boT.

MepeBipnAn JaHWA Migxig WOA0 MOXAMBOCTI CenekuiAHO-reHeTny-
HOT OLiHKM TibpuaiB 3a MOPO3OCTINKICTIO Y TOMKPOCHINA cxemi. Ansa ubo-
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ro y CXpeLlyBaHHS 3a/y4ynny NonepeaHbo OLiHEHI 3a MOPO3OCTINKICTHO
KONeKLilAHI 3pa3Ku, COpTM Ta cenekuiiiHi niHii MIM. TecTepamn 6ynu
coptn BopucteH, CamcoH, Cartel Ta cenekuiitHa niHis Parallelum 4418.
BuaineHo copTu Ta NiHii 3 NiABMLIEHOIO 3araNbHO0 KOMOiHaLLiiHO 34aT-
HicTio (3K3): MupoHiscbkuii 87, Pallidum 4985, Pallidum 5044, Pallidum
5040, Pallidum 4814 (ta6n. 3). Cepep TecTepiB CyTTEBO BULLMMMU, MOPIBHA-
HO 3 iHWKUMNK, edpekTamy 3K3 BMpi3HMBCA copT bopucieH.

3 MeTOK OTPMMaHHS 3 TibpMAHNX NONyAsLiA HaCiHHEBOro MaTepiany
[OLiNIbHO MPOBOAWTY MPOMOPOXKYBAHHSA 3arapTOBaHOI0 HaKi/IbYeHOro Ha-
CiHHs BoceHW (opieHToBHO Il Ta Il gekaawm BepecHs), i nicna nigpaxyHKy
XWBUX POC/IVH BUCaKYBaTM TX y NMoMbOBI YMOBU, B AIKUX BOHM 6e3 fofat-
KOBMX 3aTpaT NpoingyTh APOBM3aLil0 Ta MO4aNbLUy BereTauito.

TaknM YMHOM, YAOCKOHANEHWIA METO/, MPOMOPOXKYBaHHS 3arapToBaHo-
ro HaKi/lb4eHOro HaCiHHS 4a€ MOX/MBICTb OUIHWUTK, AUdepeHLitoBaTK Ta
BifibpaTun cenekLiinHMA MaTepian 3a MOPO30CTilKicTio. MepeBaraMu gaHo-
ro nigxofy € BiffHOCHO HU3bKI eHepro3aTpaTu, WBNAKe NpoBeAeHHS OLiHKK
3HAYHOT KiNbKOCTi CenekuiiHOro marepiany, a 3a Heo6XxigHOCTI - A060piB

Tabnuus 2

YacTKa XMBUX POC/IVH Y Ti6pUAHUX NONyNsayisx F294meHIo 03MMOoro 3a
NPOMOPOXYBaHHSA Y 3arapToBaHOMY HaKiflbieHOMy HaciHHI -~ -13°C), 2013 p.

Kom6iHaList cxpeLLyBaHHS Kusux pocnvH, %
Existenz / Pallidum 5002 26144
Existenz / Pallidum 4924 18439
Pallidum 5040 / Cartel 20+4,0
Pallidum 5044 / Cartel 30+4,6
bopucgeH / Cartel 29445
Parallelum 4418 / 3umoBwii 19439
Pallidum 3071 / >Kepap 17438
Pallidum 4985 / XXepap 21441
Ceiim / Pallidum 5025 14435
Pallidum 4762 / Pallidum 4735 28+4.5
MupoHiscbKkuid 87 / BopucteH 29445
Pallidum 4985 / bopucdeH 27445
CepepgHe * 10
Max 30
Min 0

*TMpumiTKa. CepedHe, MakcumabHe i MiHiManbHe
3HayeHHs HasegeHi no 70 ribpuaHux KombiHauisax
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Tabnmus 3
EdhekTun 3aranbHOT KOM6GiIHALiAHOT 34aTHOCTI SUMEHIO 03MMOr0
3a MOPO30CTINKICTIO NpU MPOMOPOXYBaHHI ripugis F2
y 3arapToBaHOMY HaKinb4eHOMY HaciHHi [° -11°", 2013 p.

CopT, niHis Edekrtn 3K3
Copr, ninis
MwupoHiBCbKuiA 87 34,75
3ybeH -23,25
Mattina -10,75
Ceiim 975
Nektaria -21,25
Novosadski 183 17,75
Pallidum 4814 4,25
Pallidum 5044 975
Pallidum 5040 525
Pallidum 4985 28,75
Tecrep
Cartel 0,45
Parallelum 4418 -11,95
BopuceH 1745
CamcoH -595
HIP,,.5(copTu, niHiT) 72
HIP,,.5(TecTepn) 41

i AOpOLLLYBaHHA BigibpaHoro martepiany. 3po3ymino, WO Takuid migxig - ue
«EKCMpec-MeTo4», KW BapTO BMKOPMUCTOBYBATM Ha MOYaTKOBMX eTamax
ANs nonepeaHboil gndepeHLialii 3Ha4HOT KiIbKOCTI BUXIAHOro Matepiany.

[ns 6inbLu AeTanbHOT OLLiHKM NonepeHbO BifibpaHOro cenekuiiiHoro marte-
piany HaMmM ONTUMI30BaHO CMNOci6 OLiHKM Ta 406opy AN AYMEHIO 031MOTO, L0
NOEAHYE 3arapTyBaHHA 3a NPUPOAHMX YMOB Ta OLiHKY PiBHSI MOPO30CTIlAKOCTI
LLSXOM LUTYYHOro NPOMOPOXYBaHHS [14]. 3 METOH 3MEHLLEHHSI 06°eMy Tapu
i Macun 3eMni 3aMiHWUAN BENUKI BaKKI ALLMKK (3aranbHONPUIAHATAIA MeTOZ, Npo-
MOPOXXyBaHHA B.A. KOp’eBa) MEHLWNMK EMHOCTAMU (Y 4aHOMY BUMaAKy nofi-
€TU/IEHOBMMM CTakaHaMu po3Mipom 9x13 cM 3 nonepesHLO BUAANEHUM JHOM).
Takoro 06’eMy I'pyHTY LiIKOM AOCTaTHbO Ha MepLumx etanax po3suTky ans 10
pocnuH. Jocnia AouinbHO 3aKnagaTu y LLEeCTPa3oBiili MOBTOPHOCTI (MO LWiCTb
€MHOCTEN N1 KOXKHOro copty). Lle aae 3mMory 6ifbLu piBHOMIPHO PO3MICTUTK
3pa3Kn y MOPO3UIbHUX KaMepax, L0 CrpUsie 06 EKTMBHILLINA X OLLHL].
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MonieTnneHoBI EMHOCTI PO3MILLYHOTL (BKOMYHOTb) 6€3n0cepeHL0 Y IPyHT
Ha piBHi 3 NoBepxHeto nons. HaciHHS cenekuiiHMX HOMepIB BUCIBaKOTh Y L
€MHOCTI B 3ara/lbHONPUAHATI NS CiBOM SYMEHIO CTPOKW. Y MOAa/bLLIOMY
POCNIMHM MPOXOAATL NOYATKOBI eTany opraHoreHesy Ta 3arapTyBaHHs 3a npu-
pogHUX ymoB. [lofgaTKoBi mepeBary LbOro npocToro nigxogy (MOPiBHAHO 3
NPOMOPOXYBaHHSAM Y BUCIBHMX ALLMKAX Ta NPSAMMM Big60POM Ny4KiB 3 Nons)
- BpaxyBaHHS NPUPOAHOro (hopMyBaHHS MOPO30CTIMKOCTI Npu 3arapTyBaHHi
3a1e)KHO Bifl PO3BUTKY POCANH Ta BM/IMBY IHLWMX YMHHWMKIB (NbOAOBA KipKa,
Pi3Ke 3HVKEHHS TemMnepaTypu, Bif/inura); SMeHLIeHHs TpaBMyBaHHS KOPEHEBOT
cucTemMm pocnvH Npu Bigbopi Npo6; 4OCTaTHA BigNOBIAHICTb PO3PaxyHKOBMX
TemMnepatyp (akTUYHUM KPUTUYHUM Temnepatypam BUMEpP3aHHS; MOX/W-
BICTb MPOBOAUTM MOHITOPUHI AUHAMIKW KPUTUYHMX TemnepaTtyp Ta opmy-
BaHHS MOPO30CTIAKOCTi POC/IMH YNPOAOBX 3MMOBOr0 MEPioAy; 3MEHLLEHHS
yacy Ha Bi6ip Npo6; BUK/OYEHHS [0AATKOBOr0 MNOAMBY POC/INH; MOX/IUBICTb
OLiHKM AOCTaTHbLOT AN CeneKLinHOT pob0TK KiNbKOCTI CeneKLiiiHMX HOMepIB.
KOHTpOnb 3a nepesuMiBfeld pOC/nH Ta OTPUMAHHA JaHWX ANS po3pa-
XYHKIB KPUTUYHOT TemnepaTtypu BMMEP3aHHA NPOBOAATb, BUKOPWUCTOBY-
HOun TaKi npunagmn, K rpyHTOBUIA enekTpoTepMomeTp AM-29A, Kopobka
Hi3eHbKOBa, a TaKOXX MakCUMasibHi Ta MiHiMalbHi TEPMOMETPY, WO BCTa-
HOBNIOKOTbL 6e3nocepedHbo 6ing naowagKmM 3 4OCNiLKYBaHUMU 3pa3KamMu.
MOpO30CTiiiKiCTb BU3HAYaOTh LUASXOM NPOMOPOXYBaHHSA POC/IMH Y Mepe-
HeceHWX 3 Nona [0 Kamep LUTYYHOro Kiimaty rnonieTUIeHOBUX EMHOCTSX 3a
TeMnepaTyp, LLLO BCTAHOB/OKOTb KOHKPETHO /151 KOXXHOTO POKY Ta nepiofy Bu-
3HAYEHHS LLiET 03HaKM BMXOAA4M 3 pO3paxyHKOBOT KPMTUYHOT TeMnepaTypm BU-
Mep3aHHs. T BUPaxoBytoTb 3rifHO 3 BifJOMUM METOZOM OLiHKU BMVBY HU3b-
KUX TemMnepaTyp i TbOA0BOI KipKM Ha Nepe3nMiB0 03MMINX 3ePHOBUX KY/bTYP
[15], wo 6a3yeTbCsi Ha BpaxyBaHHI 3a/1€XKHOCTI XXUTTELISANbHOCTI POCNNH Bij
MEeTEOopOIoriYHMX YMOB MepesnmiB/i KOHKPETHOrO nepiogy. [ns po3paxyHkis
KPUTUYHOI TemnepaTypu BMMepP3aHHS MPOBOAATbL LLOAEHHI MEeTeoposoriyHi
CMOCTEPEXXeHHS 3a MiHIMaNbHOKO TEMMNepaTypoto I'PYHTY Ha FNBUHI 3ansraH-
HA BY3/1a KYLLIHHS POC/IMH MOYMHAOUM 3 AaTy CTIlAKOro nepexofy cepeaHbo-
[060B0T Temnepatypy NoBiTps Yepe3 0°Cy BGiK 3HMKEHHS.
MpoMOpOXKYBaHHA MPOBOAATL Y KaMepax HU3bKUX Temnepatyp
KHT- 1M (AK anbTepHaTMBHWUIA MigXia 3a He3HAYHOT BUOIPKK 3pa3KiB MOX-
Ha BUMKOPUCTOBYBaTW nepeobnagHaHi No6yToBi MOPO3U/bHI Kamepu, npu-
mipom JIBH-200I" um iH.) 3a gBOMa TemnepaTtypamu, OPIEHTYHUUCb Ha
po3paxoBaHy KPUTUYHY TeMnepaTtypy BUMep3aHHs. [pafieHT 3HUXKeHHS
TeMnepaTypu y kamepax CTaHOBUTb 2°C WOroAuHK, NpUYoMy BiafiK no-
YMHAETLCA Bif TeMnepaTypu HaBKOMIMLLHLOIO cepefoBuiia. Ekcnosuuis
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NPOMOPOXXYBaHHA NPY AOCATHEHHI HeO6XigHOT TeMnepaTypu - 24 roanHu.

Micnd NPOMOPOXYBaHHA POC/AMHKM  BigpOLLYHOTL 3a TemnepaTypu
+15..,18°C. Uepes 10-12 fi6 nigpaxoBytoTb KifbKIiCTb XUBMX i 3arnbamnx
POC/IMH. 3 MOYATKOM BiHOBNEHHS BereTawii pOCAIMHHM, WO 3aULWUANCh XKK-
BUMW MicNsi NPOMOPOXKYBaHHSA, 3BiNbHAOTL Bifl EMHOCTEN i pa3om 3 rpyH-
TOM BMCaKYHOTb Ha AOPOLLYBaHHA Y Nofi. Pe3ynbTaT MPpOMOPOXKYBaHHS
POCNWH COPTIB Ta CEeNeKUiintHUX NiHiiA auMeH0 o3nmoro y 2011-2015 pp.
cBig4aTb MPO AOCTaTHIO BiAMOBIAHICTL PO3pPaxXyHKOBOI TeMnepaTypu npo-
MOPOXYBaHHS OTPMMaHUM €KCNepUMEHTa/TIbHUM JaHuM. Y Tabnuui 4 Ha-
Be/leHO Pe3ynbTaTh OLiHKM MOPO30CTINKOCTI OKpeMux COPTIB i cenekuiit-
HUX MiHIA qumeHio MITy 2012/13 Ta 2013/14 BereTauiiiHUX poKax.

Tabnuugs 4
YacTKa poc/IvH COPTIB i CeNeKLIAHMX JTiHIA SYMEHIO 03MMOr0, 3arapToBaHMX
3a NPMPOSHNX YMOB, LLLO BUXKW/IN MIC/ISA LITYHYHOr0 NPOMOPOXXYBaHHS

XKuBunx pocnuH, %

Copt 2012/13 p. 2013/14 p.
-11°C -13°C -11°C -13°C
XKepap, St 68,0+7,2 44,3+58 67,3+7,2 43,8458
Mannigym 4836 718+74 71,774 70,574 70,0£7,3
MII Ockap 70,9+7,4 64,6+7,0 83,8+8,0 69,8+7,3
MIM nagiatop 62,5+6,9 60,2+6,8 72,575 64,1+7,0
ManagiH MupoHiBCbKuiA 66,0+7,1 64,4+7,0 76,9+7,7 54,9+6,5
Ceiim 69,0+7,3 62,3+6,9 67,3+7,2 51,0£6,3
Mannigym 24 26,245 19,2+3.8 438+58  30,6%4,8
Mannigym 25 32,1450 15,3+3/4 39,4455 26,7x4,5
Mannigym 27 34,2451 10,1+2,8 40,1355 32,650
CepepgHe 55,6 45,8 62,4 50,4
Max 718 71,7 83,8 70,0
Min 26,2 10,1 39,4 26,7

BurcHoBKKU. Ynepuwe B ymoBax JlicocTeny YKpaiHu B pesynbTati npo-
BefleHNX AOoChigXeHb ONTMMI30BaHO MiAXoAM WOAO BU3HAYEHHS MOpO-
30CTIAKOCTi 'YMEHIO 03MMOr0 B Pi3HMX NaHKax CenekuiiHOro npouecy.
BignpauboBaHO TemnepaTypHO-EKCMO3WLIAHI PeXUMK LITYYHOTO Mpo-
MOPOXYBaHHS, WO CNpuAKTb AndepeHLiauii cenekuiiHoro marepiany
SYMEHIO 03MMOr0 3a MOPO3OCTIMKICTIO AK Yy HaKifbYeHOMY HacCiHHi, Tak
i pocnuHax, 3arapToBaHUX Y MPUPOLHMX YMOBaX. Y MePBUHHUX NaHKax
cenekuii (KonekuinHWini Ta ribpmaHniA poscagHuKn) ana AndepeHuiauii
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3HaYHOI KiNbKOCTi HOMEpIB AOLiNbHO 3aCTOCOBYBATW «EKCMPEC-MeTom4»
NPOMOPOXKYBaHHA Y 3arapToBaHOMY HaKiflb4eHOMY HacCiHHi. [na 6inbLu
06’EKTMBHOI0 BU3HAYeHHS PiBHS MOPO30CTIMKOCTI HEOOXiHO BUKOPUCTO-
BYyBaTU LUTYYHE MPOMOPOXYBaHHS POC/WH, 3arapTOBaHWX 3a NPUPOSHUX
YMOB. 3 METOK CUCTEMHOI OLiHKM Ta A060py CenekuiiiHoro marepiany
AYMEHIO 03MMOrO CNif NoeTanHo NOeAHYBATU AaHi NiAXoau.
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ONTUMUSALNSA MOAXOAOB K OMPELENEHUNIO
MOPO30YCTOMNUYMBOCTW CENEKLMOHHOIO
MATEPUANA AYMEHS O3MIMOIO

Hdemngos A.A.L JOKTOP CENbCKOXO3SACTBEHHbIX HayK

MNyaseHko B.H.1 KaHAMAAT CelbCKOXO3SMCTBEHHbIX HayK

XoMmeHKO J1.A.2 KaHAMAAT CeNbCKOX03AMCTBEHHBIX HayK

IMUWPOHOBCKWNIA MHCTUTYT NweHnubl nMeHn B.H. Pemecno HAAH, YkpanHa
MHCTUTYT Dn3noNorum pacTeHnii n reHeTnkn HAH YkpanHbl

Llens. OnTMMun3npoBartb 415 AYMEHS 03MMOro NoAX0oAbl K OLEeHKe 1 OT-
60py MOpPO30YyCTOYMBOrO CENEKLMOHHOTO MaTepuana Ha pasHbiX 3Tanax
pa3BMUTUA pacTeHWii U B pa3HbIX 3BEHbAX CEMIEKLMOHHOI0 npoLecca.

MeTtoguka. NccnegosaHna nposogunun B 2011-2015 rr. B NOMEBLIX U
NabopaTopHbIX YCNOBMAX abopaTopuii Cenekunm AYMEHS 1 TEHETUKU U
thmsnonorum MmnpoHOBCKOro MHCTUTYTA NWeHMLbl MMeHn B.H. Pemecno
HAAH B COOTBETCTBUW C OOLENPUHATLIMKU MeTogMKamu. MaTepuan gns
nccnegoBaHuii - 6onee 300 KoNneKUMOHHbIX 06pa3LoB, 100 ceneKUMOHHbIX
nMHWA MW, 6onee 150 rnbpuaoB pasHbiX MOKOMeHWA ~ 2% 4 aumeHs
031MOr0.

PesynbTatbl. ONTUMU3NPOBAHBI MO NPaKTUYECKUM MOAXO0AaM U TeMm-
nepaTypHO-3KCMO3NLMOHHBIM peXumam [Ba MeToda OrpeieneHus mMopo-
30CTONKOCTM AYMEHS 03MMOTO. epBbIil - «3KCNPECC-METOA» NPOMOPaXKU-
BaHWA 3aKa/leHHbIX HAaK/MOHYBLUMXCA CeMsH. [penmyLecTBamn [aHHOro
noaxofa ABNAKTCA OTHOCUTENIbHO HU3KWE 3HEeprosarTparbl, BO3MOXXHOCTb
OLEHKM 60MbLUION BbIOOPKM CENEKLUMOHHOIO MaTepuana u npu Heobxoam-
MOCTU NpoBeJeHne 0T60POB U UX AopaLluBaHme.

BTopoii MeTog npesycMaTpuBaeT 3aKkanBaHe PacTeHUA B eCTECTBEHHbIX
YCOBUAX U MPOMOPaXMBaHME UX B Kamepax UCKYCCTBEHHOro Knumara npu
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TeMnepaTypax, KOTopble ONPesensatoTCs B 3aBUCUMOCTHY OT PaCHeTHOU KPUTK-
4eCKOI TemnepaTypbl BbIMep3aHus 4711 KOHKPETHOrO rofa 1 Cpoka onpegene-
HuA. [oCeBHbIE ALLMKN 3aMeHAHOTCA HEBObLIMMU MIACTUKOBBLIMU EMKOCTAMU
ans 10 pacTeHuii Kaxgasl, MOBTOPHOCTb LUECTUKpaTHas. lMpeumyLiecTBamm
[aHHOro MeToja (N0 CPaBHEHUO C NPOMOPaXXMBAHWEM B MOCEBHBIX ALLMKAX
N NpsiMbIM OTBGOPOM MYYKOB € MONA) ABAAKOTCA YUYeT eCTECTBEHHOro (POpMM-
POBaHMS MOPO30YCTOWYMBOCTY NPU 3aKa/IMBaHWNU B 3aBUCMMOCTU OT Pa3BUTUS
pacTeHUiA 1 BAUSHWUA APYrX (hakTopoB (NefsHas KOpKa, BHE3arnmHoe CHIDKe-
HWe TemmepaTypbl, OTTENENN); CHVDKEHME CTENEHU MOBPEXAEHWIA KOPHEBOM
CUCTEMbI pacTeHUIA NpK 0TOOPe NPOB; [OCTATOUMHOE COOTBETCTBME PACUETHbIX
Temnepatyp (pakTUYECKUM [aHHbIM; BO3MOXHOCTb MPOBOAUTL MOHUTOPUHT
OVHAMUKK KPUTUYECKMX TEMNEPATYP U (hOpMMPOBaHUS MOPO30YCTONYNBOCTM
pacTeHuiA Ha NPOTSXXEHWNW 3UMHENO Mep1oAa; COKpaLLeHNe BPEMEHMW Ha 0TOOP
npo6; UCK/OYEHNE HEOOXOANMOCTY AOMO/HUTENBHOIO NOMNBA PACTEHWIA; f0-
cTaTouHas Ans cenekumm BbloopKa 06pasLoB.

3akntoyeHune. BrepsBble B ycnoBusax JlecocTenu YKpavHbl ONTUMU-
31POBaHbl MOAX0AbI K OMPeAeneHNI0 MOPO30yCTOMUYNBOCTM CENEKLIMOHHOIO
martepuana s4MeHs 031MOro. B nepBUYHbLIX 3BEHbAX CEeNEKLUOHHOI0 Npo-
Liecca (KONMNEKUMOHHbIVA U TMOPUAHbLIA MMTOMHUKKW) ANa AnddepeHumalmm
3HAUYNUTENILHOrO KOMMYeCTBA HOMEPOB PaLMOHAIbHO MPUMEHSATL NPOMOopa-
XWBaHWe 3aKaNeHHbIX HaKMHHYBLUMXCS CeMsiH. [ns 60nee 06bEKTUBHOINA
OLEHKM YPOBHS MOPO30YCTOYMBOCTU AYMEHS O3MMOrO CriefyeT UCNonb-
30BaTb NPOMOpaXMBaHME PaCTEHWIA, 3aKaNeHHbIX B €CTECTBEHHbLIX YCN0-
BUsAX. C LeNb0 CUCTEMHON OLEHKM 1 0T6Opa CenekUMOHHOrO marepuana
AYMeHS 03MMOro C/efyeT No3aTanHo coveTarb 06a JaHHbIX NoAX04a.

KntoueBble €10Ba: AYMEHb 03UMbIiA, MOPO30YCTOAUMBOCTb, HAK/HOHYB-
LUMecs ceMeHa, MeTO/bl, NPOMOpaXku1BaHve, 3aKanMBaHue, oueHka, 0T6op
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Aim. To optimize for winter barley approaches to the assessment and
selection of frost resistant breeding material at different stages of plant
development and in different links of breeding process.

Materials and methods. Investigations were carried out in 2011-2015 under
field and laboratory conditions at laboratory of barley breeding and laboratory
for genetics and physiology ofthe VM Remeslo Myronivka Institute of Wheat
ofNAAS in accordance with conventional techniques. More than 300 collection
samples, 100 breeding lines of the MIP, more than 150 hybrids of different
generations (F2F4 ofwinter barley were material for the research.

Results. Two methods of determining the frost hardiness of winter barley
have been optimized by practical approaches, temperature and exposure
modes. The first ofthem is «rapid method» of freezing previously germinated
and hardened seeds. The advantages ofthis approach are relatively low energy
consumption, the ability to assess a large amount of breeding material, and, if
necessary, to carry out selections and further growing them.

The second method involves the hardening plants in natural conditions
and freezing them in chambers of artificial climate at temperatures determined
depending onthe calculation ofcritical freezing temperature for a specific period
ofthe year and term. Sowing boxes are replaced by small plastic reservoirs for
10 plants each with six replications. The advantages ofthis method (compared
to freezing in sowing boxes or direct sampling plantlets in the field during
owerwintering) are consideration ofnatural formation of frost resistance during
hardening depending on the development of plants and the influence of other
factors (ice crust, the sudden drop intemperature, thaw); reduction ofthe degree
of plant root system damage during sampling; sufficient compliance between
calculated temperatures and actual data; ability to monitor dynamics of critical
temperatures and formation of frost resistance of plants during winter period;
reduction ofsampling time; elimination the need for additional watering plants;
sufficient amount of samples to be selected.

Conclusion. Forthe firsttime there were optimized approaches to determine
frost resistance of winter barley breeding material under environment of Forest-
Steppe of Ukraine. In the primary links of breeding process (collection and
hybrid nurseries) it is rationally to freeze previously germinated and hardened
seeds in order to differentiate a lot of samples. Freezing plant hardened in vivo
should be used to assess level ofwinter barley frost resistance more objectively.
Aimed at system evaluation and selection of winter barley breeding material
the both approaches should be gradually combined.

Key words: winter barley, frost hardiness, germinating seeds, methods,
freezing, hardening, evaluation, selection
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