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JOCJIII’)KEHHSA BIUIUBY PEI'YJIAATOPIB POCTY POCJIMH METIYPY,
KAMETYPY TA IBIHY HA YPOXXAWHICTH POCJIVH NIIEHUIII TBEPJIOI
SIPOI COPTY JEMIPA
B.A. LHurankosa’, B.M. Koniu', H.M. Bacuienko®, C.T". Ilinbo’,

0O.B. FO.]IOB‘[CHKOl, M.B. Maniem«oz, B.C. Bponaapem)1
1IHCTI/ITyT Oioopranivnoi ximii Ta Hadroximii im. B.I1. Kyxaps HAH Ykpainu,
’CTOB «IIepemora»
vTsygankova@ukr.net;

Anoramnisg. Crarts mnpucBsdeHa po3poOIli HOBHX EKOJOTiYHO Oe3meuHux
PEryJIATOPIB POCTY Ba}JIMBOI CLIBCHKOIOCHOAAPCHKOI KYJAbTYpPH — MIUEHMII TBEpPAOI
apoi copty Jlemipa Ha OCHOBI CHHTETHYHHX CIIOJIYK, MOXiTHUX N-okcua-2,6-
nuvetuanipuauHy (IBiH), 6-MeTui-2-mMepkanTo-4-TiIpOKCUTIIPUMITUHY HATPIi€BOI Ta
kaiieBoi comneit (Metiyp i Kameryp). [lociikeHO BIUIMB CHHTETHYHHX PETYIATOPIB
pocty pocnuH IBiHy, Metiypy Ta KameTypy Ha yposkaliHiCTh MIIEHMIII TBEPAOI SpOi
copty Jlemipa, BHpOIIEHOI y TIOJHLOBUX yMOBax. BcraHOBIIEHO, IO 32 YMOB 0OpOOKH
HAaCiHHA Nepes MOCAJKOK y I'PYHT BOJHUMM PO3UYMHAMU PETYJISATOPIB POCTY POCIHH
Isinom, Metiypom ta Kamerypowm, 3actocoBannx y mianasoni konuentpariii 10*M - 10°
7M, M1BUIIYIOTHCS KIJIBbKICHI TTOKa3HUKU YPOXKAMHOCTI MIeHUIIi: cepenHs maca 10-Tu
kosiockiB (r) migBumyetbess Ha 41,30 — 94,05 %, cepennst noBXWMHA KOJOCY (MM)
nigBunryetbest Ha 21,33 — 66,28 %, yposxkaiiHicTs 3epHa (kr/0,1ra) miaBUIyeThCS Ha
5,87 — 20,24 %. HaiiBuii MOKa3HUKH yPOXKAMHOCTI POCIIMH MIIEHUII OTPUMAaHi 32 YMOB
3aCTOCYBaHHS PETYJISATOPIB POCTY POCIUH Yy HaWOUIbII €PEKTUBHUX KOHIECHTPAIisX:
Mertiypy — 10°M, 10°M ta 10"M, Kamerypy — 10*M, 10°M ta 10M, Iginy — 10°M
Ta 10'M.

KirouoBi cjioBa: mmeHuis, peryasTopu pocty pociuH, IBiH, Metiyp, Kameryp,
YpOXalHICTb POCIIHH.

Beryn. AkTyanpHOIO HpoOJeMOI0 CydacHOi arpapHoi raiysi € po3poOka HOBHUX
e(eKTUBHUX Ta EKOJIOTITYHO OE3NEeYHUX TEXHOJIOTIM BHPOIIYBaHHS NIICHUIl —
HaBaKIMBIIIO] 3€pHOBOI KYyJIbTYpHU JUISt OTPUMAaHHS OpraHiyHoOi
CLTBCHKOTOCTIONAPCHKOI MPOAYKIIi Ta 3MEHIIEHHS 3a0pyAHEHHS HaBKOJIHUIIHBOTO
cepenoBuina [1, 2]. ['moGanbHi KIIMaTU4HI 3MIHU Ta CTpecoBi (GakTopu ablOTHYHOTO 1
010THYHOTO XapaKTepy € KIFOYOBHMH HEraTUBHUMH (PaKTOpPaMH, IO BIUIMBAIOTH HA
BUPOOHHUIITBO CLIIbCHKOTOCIIOAAPCHKUX KYJIBTYp Y BCbOMY CBITi [3 - 5]. Ha choronni ams
BUPIIICHHS L1€] aKTyaJlbHOi MPOOJEeMH BHUKOPHUCTOBYIOTh MPUPOJHI ab0 CHHTETUYHI
PETYJSATOPU POCTY POCIUH JUIsS KPAIOro 3aCBOEHHS MOXHBHUX PEUOBHH, MOKpAIEHHS
pocty Ta (OTOCHHTETHYHOI €(EeKTUBHOCTI POCIWH, IO CHIpUSE TIBUIIEHHIO
BpPOXKAWHOCTI Ta CTIMKOCTI POCIMHU 1O cTpecoBUX (akropiB [6 - 9]. 3acrocyBaHHS
NPUPOIHUX 200 CHHTETHYHHX PETYISATOPIB POCTY POCIUH € OJHUM 13 MEPCIEeKTUBHUX
HANPSIMKIB CUTBCHKOTO TOCIOAAPCTBA, M0 CIPUATAME MOJIMIIEHHIO SKOCTI MPOAYKIIii,
T1IBUIIIEHHIO BPOYKAHHOCTI Ta CTPECOCTIHKOCTI POCITHH.

Ha cborozani 3HayHa yBara npuIuIs€Tbcsl po3poOIli HOBUX €KOJIOT1UHO Oe3MmeuHuX
pETYISATOPIB  POCTY POCIMH HA OCHOBI CHHTETHYHHX HHU3BKOMOJECKYJISPHUX
TeTepOLMKIIUYHUX CIONYK, MOXIAHUX MipuauHy Ta mipumiauny [10, 11]. B IacturyTi
6ioopraniynoi ximii Ta Hadroximii iM. B.II. Kyxaps HAH VYkpainu po3pobieHo HOBI
e(eKTHBHI Ta eKOJIOT14YHO Oe3IeUHI PeryasTOPH POCTY POCIUH Ha OCHOBI CHHTETHYHUX
CHONYK, mMOXimHUX N-okcun-2,6-aguMerwmmipuauny (IBiH), 6-merni-2-mepkanto-4-
T1IPOKCUITIPUMITUHY HATpieBOi Ta KaiieBoi coneil (Metiyp 1 Kameryp). ¥ npoBenenux
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HAMH paHillle JOCTi/DKEHHSX BCTAHOBJIICHO, IO 3aCTOCYBaHHS CHHTETHYHHUX
perynstopiB  poctry pociuH IBiHy, Meriypy 1 Kamerypy mnokpamye picT
CUIBCHKOTOCTIOAAPCHKUX KYIBTYP, MIJBHUILYE iX YPOKaWHICTh Ta alalTHBHI BIIACTHBOCTI
1o ctpecoBux ¢aktopis [12 - 14]. 3aBasku BUKOPUCTAHHIO PETYISATOPIB POCTY POCIHH
Ha OCHOBI CHHTETUYHHUX CIOJIYK, MMOXIIHMX IMPUIAHY Ta MIPUMITUHY MOKIUBO
HOJIMIIUTH PICT Ta PO3BUTOK POCIMH, MIABUIIMTU iX YPOXKaWHICTh, 3MEHLIUTH
BUKOPHUCTAHHS €KOJIOTIYHO TOKCHYHUX MECTHIUIIB JJIS 3aXUCTY POCIUH Ta MOKPALTUTH
€KOJIOTIYHUI CTaH yCi€l cHCTeMH 3eMiIepo0CTBa. 3aCTOCYBAHHS €KOJOTIYHO O€3MeUHUX
CHHTETUYHUX PETYJIATOPIB POCTY POCIHH CIPHATHME 3MCHIICHHIO BUKOPUCTAHHS
TOKCHYHHUX JJIs1 3/10pOB’ JIIOJMHU Ta TBAPUH NECTULUAIB Ta ¢yHrinuaiB [15, 16],
MOKpAIICHHIO OaJlaHCy MPHUPOJHHMX EKOCHCTEM Ta (iTOCAHITApPHOrO CTaHy TIPYHTIB,
MOKPAIIEHHIO €KOJIOTIYHOTO CTaHy BCi€i CLIbCHKOTOCTIOAAPCHKOI CUCTEMHU.

Metoro naHoi pPoOOTH € BHUBYCHHS BIUIUBY CHHTCTUYHHX PETYIATOPIB POCTY
pociun IBiHy, MeTiypy Ta Kamerypy Ha yposkallHICTh NIIEHHUII TBEPAOI APOi COPTY
Jemipa, BUPOIICHOT Y IMOJIbOBUX YMOBaX.

Marepiaan Ta meToau.

Ximiuni popmyJin peryasaTopiB pocty pocaun. Ha puc. 1. npeacraBieHno XiMiuHi
dopMynH Ta BITHOCHI MOJIGKYJISIDHI MacH PEryJsTOPiB POCTY POCIWH, CTBOPEHHX Ha
ocHOBI moximHux N-okcua-2,6-mumermnmnipuauny (IBiH), 6-MeTuin-2-mepkanto-4-
T1IPOKCHUTI PUMITHHY HaTpi€BOI codi (Mertiyp), 6-MeTHII-2-MepKanTo-4-
riapokcunipumianny kaniesoi comi (Kameryp).

H
N 0 OH
| » 2 2N
HsC” N “CH _ |
s- ? H,C” N J\s Na* H,C “n*s' K*
IBin MeTivp Kayenyp

Pucynoxk 1 XimiuHi ¢opMynau Ta BIIHOCHI MOJIEKYJISpPHI MacH PEryisTopiB poCTy
pocnuH IBiny (MM=125,17), Metiypy (MM=165,17) Ta Kametypy (MM=181,28)

BupomyBanHs pocauMH NIIeHHNi y NMoJbOBHX ymoBax. [Iporarom 2023 p.
NPOBEICHO JOCTIDKEHHS BIUIMBY CHHTETHYHHX pETYIATOPIB POCTY pociuH IBiHy,
Meriypy 1 KameTypy Ha yposkaliHICTb MIIEHUII TBEpAOT sipoi copTy Jlemipa, BUPOIIEHO1
y HOJBOBUX YMOBaxX. 3 I[I€}0 METOK HACIHHS POCIHMH MIIEHULI OONPUCKYBAIU BOJHUMU
pPO3UMHAMHU PEryJATOpiB pocTy pociuH IBiHy, Metiypy 1 Kamerypy, 3actocoBanux y
mianasoni koruentpaniii 10*M - 10'M (mocxin), a6o Boxor (koHTpob). ITicms wiei
nporenypu o0poOjeHe HaciHHS MpOCYIIyBadM 1 BUCAKyBalu B IpyHT. IloiboBi
JIOCJTIJDKEHHS TPOBOJIMIMCH 3TITHO METOMIB, HaBeICHWX y KepiBHUITBI [17]. Anami3
KUTBKICHUX TOKa3HUKIB YPOXKaHOCTI pociuH mueHuni (cepeans maca 10-TH KOJIOCKIB
(r), cepemHsi AOBXHMHA KoJIoCy (MM), ypokaiHicTh 3epHa (kr/0,lra)), BUpOIIEHUX Y
MOJILOBUX YMOBAaX, MPOBOIWIHN 3TiAHO MeToaiB [17, 18]. Ctatuctuuny 0OpoOKy IHaHUX
JOCTIAIB, IPOBEACHHUX Y TPHOX MOBTOPHOCTSX, MPOBOJMIM 3 AUCIIEPCIHUM KPUTEPIEM
CreionenTa 3 piBHeM 3Hauymocti P<0,05; 3nauenns € cepeanimu + SD.
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PesyabTaTn. [lpoBeneHi MOCHiKEHHS IOKa3aid, MO0 3a YMOB MEpPEANOCIiBHOI
0o0poOKM HAacCiHHS MIIEHMII TBEpAOi spoi copTy Jlemipa BOAHUMH pO3UYMHAMH
peryisaTopiB pocty pociuH Metiyp, Kamerypy Ta IBiHy, 3acTocoBaHUX Yy Jiana3oHi
xonmentpauiit 10*M - 107M, mizBuutyioThcs KinbKiCHI TMOKA3HHKH YPOXKAHHOCTI:
cepenns maca 10-tu komockiB (1) miaBunryersest Ha 41,30 — 94,05 % (puc. 2, Tabm. 1),
cepeqHs JOBXKMHA Koyocy (MM) migBuinyeThes Ha 21,33 — 66,28 % (puc. 3, Tabn. 2),
yposkaiinictb 3epHa (kr/0,1ra) miaBuimtyerbes Ha 5,87 — 20, 24 % (puc. 4, puc. 5, Tabm.

3).
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Pucynok 2 Cepennst maca 10-Tu K0J0CKiB (T') MIIEHUII TBEpAOi Apoi copty [emipa

Tabmums 1 Cepennst maca 10-tu konockiB (%) mimeHHIl sSpoi TBEPAOi COPTY
Hemipa

Konuenrpanis KonTpoan Meriyp Kameryp IBin
CIOJIYK

10*M 100 179,72 154,93 153,21
10°M 100 194,05 180,87 141,30
10°M 100 157,39 170,67 158,72
10'™M 100 182,97 182,27 180,18
25 MM
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K Metyp Kameryp [ Metyp Kamervp [ Metyp Kameryp [ Metiyp Kameryp Ieim
10-4M  10-4M  10-4M  10-5M  10-5M 10-5M 10-6M 10-6M  10-6M  10-7M  10-TM  10-TM

Pucynok 3 Cepenns 10BKuHA KOJIOCY (MM) MIISHUIII TBEPAOI spoi copty [emipa
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Tabmuus 2 Cepennst noBxuHa kojocy (%) mieHuri sipoi TBepaoi copty emipa

Konnenrpauis | Kontpons Meriyp Kameryp IBin
CIIOJTYK

10"M 100 121,33 127,72 125,59
10°M 100 153,26 159,64 134,19
10°M 100 155,39 146,87 159,64
10'M 100 166,28 149,19 144,74

KoHTpons MeTiyp 10-4M Mertiyp 10-5M Meriyp 10-6M Mertiyp 10-7M

Kameryp 10-4M Kameryp 10-5M Kametryp 10-6M Kametyp 10-7M

Igin 10-4M Igin 10-5M Iein 10-6M Isiv 10-7M

Pucynox 4 Konocku mmieHuni tBepaoi sipoi copTy Jlemipa, BHpOIIEHOI 3 HaciHHA,
HEOOpPOOJICHOTO pETyIsITopaMi POCTy (KOHTPOJIb) Ta OOpPOOJEHOTO peryasTopamMu
pocty pociua Metiypom, KameTypom Ta [BiHOM y KOHIIEHTpAIIisIX 10*M, 10°M, 10°M
Ta 10'7M, BIJIITOBIAHO.
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Pucynok 5 Ypoxkaiinicts 3epHa (kr/0,1ra) nmenuili TBepaoi sipoi copty emipa

Tabnunsg 3 YpoxaitHicTs 3epHa niieHuli apoi tBepaoi copty Hemipa (%)
Konuenrtpania | Konrpoan Meriyp Kameryp IBin
CIOJIYK
10°'M 100 86,32 118,28 102,16
10°M 100 109,51 97,61 118,47
10°M 100 113,68 116,15 102,25
10'™ 100 120,24 105,87 113,45

Pucynox 6 306ip 3pa3kiB MIIeHUII TBEpAOI sipoi copTy Jlemipa KaH[. XiM. HayK, CT. HayK.
cmiBp., cT. Hayk. goci. [limpo C.I'. Ta kaHa. XiM. HayK, CT. HayK. cmiBp. ['omoBYeHKO
O.B. Ha monmi CTOB '"Ilepemora", sike po3TamoBaHe B celli MaomnoynoBenbke,
dacriBcpkoro paitony, KuiBcekoi o6acri.
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Ha puc. 6 Ta 7 nporeMoHCcTpoBaHO 30ip HAYKOBISIMU 3pa3KiB BUPOLIEHOI Ha MO
MIICHUII TBEepAOi sipoi copty emipa Ta ix BucraBka B IBOHX im. B.I1. Kyxaps HAH
Vkpainu.

Pucynok 7 Opranizatopu BuctaBku B IBOHX im. B.I1. Kyxaps HAH VYxkpainu 3paskis
MIIeHUII TBepAOi sapoi copty Jlemipa: JOKT. 0i0N. HAyK, CT. HAYK. CIIBP., IPOB. HAYK.
crmiBp. [{urankoBa B.A. ta kana. 6ioi. Hayk, Mil. HayK. cmiBp. Komiu B.M.

BucHoBku. [ pyHTYIOUMCH Ha pe3yibTax MOJIbOBUX BHUIPOOYBaHb, 3allPOIIOHOBAHO
BUKOPHCTaHHS CHHTETUYHHUX PEryJISATOPIB POCTY POCIWH JUISA MiABUIIEHHS yPOXKAHHOCTI
MIIEeHUII TBG%ILOI apoi copry J[emipa y HalOUIbIl eQEeKTUBHUX KOHIEHTpALiiX:
Meriypy — 10°M, 10°M Ta 10'M, Kamerypy — 10™*M, 10°M ta 10”M, Isiny — 10°M
ta 107" M.
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