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KomOiHyBaHHSI 30BHIIITHBOTO (CBIiTJIO/TeMpsiBa) UMHHMUKA Ta iHTiIOITOpa CUHTE3y
ribepetiHiB TeOYKOHA30/1y B MIEPiOl MPOPOCTAHHS HACIHHS iCTOTHO 3MIHIOBAJIO Xa-
paKTep AOHOPHO-aKIENTOPHUX BiTHOCHH Y IIPOPOCTKAX KiHCBKMX 000iB. 3a mii
npenapary JOCTOBIpHO 3MEHILYBAJIUCh JOBXKMHU EITiKOTUIISI, KOPEHS i IIpOpOCTKa
B LIJIOMY SIK Ha CBITJI, TaK i B TeMpsIBi. AHAJIOTIYHO 3MEHIIyBajach i Maca Cyxoi
PEUYOBMHU OPraHiB MPOPOCTKA. |HTEHCHBHillle BUKOPHUCTOBYBAIMCS 3aMacHi peyo-
BUHM HACiHMHU 3a YMOB CKOTOMOp¢OreHe3y, Mpo 10 CBigyaTh MiHiMaJllbHa Maca
CyXOl peYOBUHM CiM’sI0Jeil y pOCAUH 1IbOTO BapiaHTa Ta BUILI KOEMIlliEHTU BU-
KOPUCTaHHSI Pe3epBHUX PEUYOBMH Ha MOTpeOU (opMyBaHHS KOPEHS i eITiKOTUIIS
B Mpoleci MpOpoCcTaHHS. PeTapaaHT YNOBUIBHIOBAB BiNTIK PE3epBHUX PEUYOBUH
HAaciHMHU Ha (POpMyBaHHSI ETIKOTWUJIS Ta KOpeHs. 3a YyMOB cKOToMopdoreHe3y
IHTEeHCUBHICTh BUKOPUCTAHHS PE3€PBHOTO KPOXMaJIO HACiHUMHYU Oyja BUIlO0. 3a-
CTOCYBaHHs iHTiOiTOpa OiocuHTE3y TribepesiHiB TeOyKOHA30Jly He BILUIMBAIO Ha
IIBUAKICTD TiIpoIizy KpOXMaio CiM’saoiei, 10 CBITUUTh PO JOCTATHE 3abe3re-
YEHHSI HACiHHS 3ape3epBOBaHMMU (opMaMM TiOepeniHiB. Buimii BMicT 1LyKpiB y
CiIM’SII0NSIX CKOTOMOP(HUX POCIMH SIK Y KOHTPOJIi, Tak i 3a il TeOykoHa3oJy
MOB’SI3aHUI 3 YMOBUIBHEHHSIM BiITOKY Ha TMOTpPeOM opraHoreHe3sy — (PopMyBaHHS
CTPYKTYp KOpeHs Ta enikoTwisl. KiabKicHi 3MiHM BMIiCTy a30Ty B CiM 101X CKO-
TOMOpGHUX i POTOMOPGHHUX POCIUH Yy MPOLIECI MPOPOCTAaHHS OYJIM 3HAYHO MEH-
ILIMMM, HiK 3MiHM BMIiCTy Kpoxmaio. JIOCTOBIpHOTO BIUIMBY TeOYKOHA30J1y Ha pey-
TWJIi3allil0 a30TOBMICHUX CITOJIYK, €JIEMEHTIB MiHEPaJIbHOTO XXUBJIEHHS — (ochopy
1 KaJjito, 1eNOHOBAaHMX Y HACiHMHIi, Ha MOTPeOM OpraHOreHe3y HE BCTAHOBJIEHO.

Karouosi caosa: Vicia faba L., mopdoreHe3, JOHOPHO-aKIIENTOPHA CUCTEMa, IIPO-
pOCTaHHS HACiHHS, CBIiTJIO, peTapIaHTH.

ITizHaHHS MexaHi3MiB peryJisiii B poCAMHAaX IIBUAKOCTI POCTY, Mepepo3-
MOMTY MOTOKIB aCUMIiNATIB Ha MOTpedu (opMyBaHHS i POCTY IUIONIB Ta
IHIIMX OpraHiB 3amacaHHsI, BUXOASUM 3 TMOJIOXKEHb KOHIEMIIil JOHOPHO-
aKIENTOPHUX BITHOCUH, CTBOPIOE TEOPETUYHE ITiIATPYHTS ONMTUMI3allil ix
npoaykuiiHoro tpornecy [1—3]. HaiGinbll BMBUCHMM acIleKTOM IIi€l
KOHLIEMNLII € B3a€MOIisI TpolieciB pocTy i dorocuHTedy. POTOCUHTE3 PO3-
[JISIAAIOTh SIK TOHOP (Source) acMMIiJISTIiB, a picT — $IK ix akuenTop (sink)
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[4—7]. Taki BiTHOCUHM B POCJIMHAX PErYyJIIOIOTLCS HA Pi3HUX PiBHAX [8§—
10]. PazoM 3 TMM MPakKTUYHO HEPO3POOJECHUMMU 3aUIIAIOTHCS MUTAHHS
(pYyHKILIIOHYBaHHS 1Ii€i CUCTEMU B TeTepoTpOdHY (hpa3y po3BUTKY POCIUHU —
MepioJ MPOPOCTaHHS HACiHHS Ta iHIIMX OpraHiB 3amacaHHs. MajoBino-
MUMMU € TaKOX OCOOJIMBOCTI BUKOPUCTAHHS JEMIOHOBAHUX Y HUX 3allaCHUX
PEYOBMH Pi3HOI XiMiYHOT OyIOBM Ta €JIEMEHTIB XKMBJIEHHSI Ha MTOTpedu op-
raHOTeHEe3y.

Cepen 30BHIlIHIX YMHHUKIB, $IKi iCTOTHO BIUIMBalOTh Ha Mopdore-
HE3, OMHUM 3 HAWBaXJIMBIIINX € CBITJIO. Y POCIWH BiOMi TPpU OCHOBHI
Kjacu (POTOpPeLeNTOPHUX OLIKiB: (hiToXpoMu (IO 5 pi3HUX THUIIIB 3 4YacT-
KOBO Pi3HUMHU (PYHKUISIMU), KpUNITOXPOMU (2 TUMHK), (HOTOTPOTiHU (2 TU-
nu). Ilepenavya curHaiy Bil HUX BilOYBA€ThCS HE MPOCTMMU JIAHIIOTAMM,
BOHU YTBOPIOIOTb MeEpexy, i 30y/KeHHSI OJHOro (oTopelenTopa MoOXe
nocuIoBaTu abo raabmyBatu Aito iHmoro [11]. Yepes cucremy ¢ortope-
LENTOPiB CBITJI0 BMHUKAE Tporpamy dortomopdoreHesy [12—14]. Lle 3a-
Oesneuye CTPYKTYpYBaHHS XJIOPOILIACTIB, (hDOPMYyBaHHSI PO3BUHEHMX 3€Ie-
HUX JIMCTKIB i Ilepexim 10 ITOBHOLIHHOro (oTocuHTe3y. B LiIKOBUTII
TEeMPSIBi ABOAOJIbHI POCIMHU PO3BUBAIOTHCS 3a MPOrpaMoro CKOTOMOpo-
reHe3y: B HUX YTBOPIOETHCS TiMOKOTWJIbHA METJs, >XKOBKHYTb CiM 10 i
BUJOBXYETHCS €HiKOTWIb a00 TiMOKOTW/b. [IIBMaKEe BUAOBXEHHS LIUX OP-
raHiB 3a0e3reyye iHTEHCUBHMIA BUXiJ Ha CBITJO, a LIUIBHO CKJIaJeHa
BEpXiBKOBa METJS JAa€ 3MOTY JIerKO MPOXOAUTH Kpi3b IPYHT abo iHLII CcyO-
CTpaTH i 3aXMIIAE Bil IMOIIKOMXKEHbh HEBEJIMKi PO3TOpPHEHI CiM’SImIoi Ta
nigMeprucTeMaTUYHI TKaHWHU. TaKoX CTpaTeriss pocTy TapaHTye, 110 00-
MEXEHi 3amacu HaciHHSI BUKOPUCTOBYIOTbCS €KOHOMHO, IO € He-
00XiTHOIO YMOBOIO BU:KMBaHHS (poToaBTOTpoda [15].

Ha cphorogni BcTaHOBJICHO, IO CBITJIO 3JaTHE MOAMMIKYBaTH pICT i
MOp@OreHe3 POCIMH Yepes IepedyaoBy TOPMOHAIBHOIO KOMILIEKCY [16—
18]. 3okpema BimomMO, 110 MEPUCTEMATUUYHY aKTHBHICTh 3HAYHOIO MipoOlO
KOHTpOMIOI0Th Tidepeminm [19]. I'en OGiocuHTedy AtGA3ox]l MO3UTHUBHO
BIUIMBA€ Ha aKTUBHICTh (PITOXpOMY, MiABMIIYE piBeHb 0i0AKTUBHUX Tibe-
peJiHiB. BcTaHOBIEHO, 110 YEPBOHE CBITJIO 0J0Ky€e yTBOpeHHS GA2-0K-
CHIIa3, YHACIIOK YOro 3HAYHO ITiBUILYETHCS BMICT TiOEpesiHiB Y HACiHHI
cajlaTy I 4yac IIpOpOCTaHHS 3a ii 4epBOHOTO cBitia [17]. CuHe cBiTIO
MPUTHIYYBAJIO PO3TSATYBAHHS TIMMOKOTUJISI €TiOJbOBAHUX MTPOPOCTKIB apadi-
JOTICUCY 3a MeXaHi3MaMU, 3aJIeXKHUMMU Bif (DOTOPELIeNTOPHOTO (PiToXpomy,
30KpemMa uvepe3 KOoayBaHHsI (hepMEHTIB OiocuHTe3y TibepeniHiB i ep-
MEHTIB, IIOB’SI3aHUX i3 MeTa00J1i3MOM KIiTHHHOIL cTiHku [20]. JdeeTiosiis,
abo TepexiJ BiJ €TioJbOBAHOTO POCTY 10 (poToMOpdOoreHe3y, BKIOYAE T1e-
peTnporpaMmyBaHHS METa001i3My POCIMHHUX KIJIITMH, peopraHi3aililo pooo-
TU TOPMOHAJBHOI CUCTEMM Ta 3MiHy Mopdoiiorii pociauH. CBiTio mi€ sIK
OCHOBHUI €K30T€HHMIT areHT, IIPUTHiYy€ aKTUBHICTh TOJIOBHOIO PEIpeco-
pa ¢potoMopdorenesy (COPI) ta peryasitTopiB TpaHCKPUIILi, sIKi BU3Ha-
yaloTh peanizauiio curHafiiB rioepeniny (DELLA) # akTuBylOTbH
TpaHc(aKTOpH, 11O iHILIIOITh Mepexia 10 aBTOTPOMHOIrO XXKUBJIEHHS (Ha-
npukiaan, HYS) [20]. OTxe, ribepesliHu € BKpaii BaXKJIMBUM YMHHUKOM 3a-
Oe3IeueHHs Iepexoy Bil cKkoTomopdoreHesy 1o ¢poromopdorenesy. Ilpu
LIbOMY B JIiTepaTypi 3a3HAau€HO, 10 MUTAHHSI KiJIbKICHOI 3aJIe3KHOCTI MixX
MPOCTOPOBO-YACOBUMM PO3IOIIJIAMU KIITUHHOTO TiOepesiHy ISl popo-
CTaHHSI HaCiHHSI, PETYJIOBaHHS POCTY KJIITUH Y IIPOPOCTKAX, BUITOBXKEHHS
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cTebsia i KOpeHiB MoTpeOyoTh Mmojgaiblioro gociaimkeHHs [21]. Hacninku
OJIoKyBaHHsI CMHTEe3y abo peasizallil [ii BXXe CUHTE30BaHOTO (DiTOrOpMOHY
3a YMOB CKOTO- i (poToMOpdOreHe3y CUCTEeMAaTUYHO He BUBYAJIUCS, € JIN-
11Ie TTOOJMHOKI Tpalli, B SIKMX MPOaHaJli30BaHO BILJIMB iHTiOITOPiB CUHTE3Y
ribepesiiHy Ha NMpPOpOCTaHHS HaciHHS [23—25].

3MiHM iHTEHCUBHOCTI POCTY Pi3HUX OpPraHiB MpPOpPOCTKa 3a YMOB (DOTO-
i CKOTOMOp(OreHe3y CYIPOBOXYIOTHCS BiIMiHHOCTSIMM iHT€HCHBHOCTI
BUKOPHCTAaHHS EMOHOBAHUX Yy OpraHax 3allacaHHSI Pe3epBHUX PEYOBUH,
YHACJIiJOK YOr0 3MiHIOEThCS CTYIiHb HAMPY:KEHHS MixK aKTUBHOCTSIMU J0-
Hopa i akuenTopa. B okpemux mpaisgx HaBeAeHi JaHi II0A0 MOXJIMBOCTI
peryssiii 30BHIIIHIMU i BHYTPIIIHIMM YMHHUKAMU IIBUAKOCTI yTWIi3alil
pe3epBHUX CIIOJNYK Ha IOTPeOU pocTy i po3BUTKY [16, 24].

VY 3B’s3Ky 3 HaBeACHUMM METOIO Hallloi poOOTU Oy/lI0 BCTAaHOBJICHHS
BIUIMBY aHTUTIOEPEIiHOBOTO IIperapary TeOyKOHa301y Ha (DYHKIIIOHYBaH-
HS CUCTeMHU JENO aCHUMIIATIB—PICT y Mepiom MNpOpPOCTAaHHS HACiHHS
KiHCBKMX 000iB 3a yMOB (hOTO- i cKoTOMOpdOreHe3sy.

Metoauka

PobGoty BuKOHAHO Ha IpopocTKax KiHCbKux 000iB (Vicia faba L.) copty
BiBat. lle cepemnbocTuriamii copt i3 mepiogoM Bereramii 100—105 mi6. Y
poboTi peanizoBaHO KOMOIHOBaHUWIA BIUIMB CBiT/Ja i peTapAaHTy TeOyKoHa-
3oty (iHTiOiTOpa CHUHTE3y TibepesiHiB) /Uil CTBOPEHHSI Pi3HOI HaIpyxke-
HOCTiI JOHOPHO-aKLENTOPHUX BiTHOCUH y TEpiojl MPOpPOCTaHHSI HAaCiHHS
KiHCBKMX 0O00iB.

Hacinust 3amouyBayim Ha 1 106y B 0,05 %-My BOIHOMY PO34MHI Te-
oykonasony (C,.H,,CIN,O — 4,4-mumernn-3-(1H-1,2,4-tpuason-1-1me-
ii)-1-n-xnopdeHi-nmeHTan-3-oxa [26]). Lle mpo3opa KpucTajgiyHa pedo-
BMHA, Mae MojekyasapHy macy 307,8 I, TemmnepaTypy IUIaBJACHHSI —
104,7 °C. ManorokcuyHa Ajis TEMJIOKPOBHUX, JI s, mis GLInMX mairokis
craHoBUTH 3,9—5,0 r/Kr macu Tija, 3-ii kjac HebOesneku. BupooHuK —
¢ipma Bayer Crop Science AG (HimeuunHa). HaciHHS KOHTPOJILHOTO
BapiaHTa 3aMOYyBaJIM B JUCTWJILOBAHIN BOJI.

Hacinns BuciBaau y KIOBETH 3 BOJIOTMM IIiCKOM, OioJIOriyHa IT0-
BTOPHICTb IOCHIAIB I’siTupa3osa. docigu npoBoawin 3a Ail cBiTia (0JM3b-
k0 500 JK) Ta B TEMPsIBi 3 METOKO JOCIIIXKEHHs peajtisallil mporpam cKo-
To- i oromopdoreHedy. |HTEHCUBHICTb OCBITJIEHHS Oysa AOCTaTHHOIO,
1100 aKTUBYBATWM POCAWHHI (POTOPELIENTOPU, ajieé 3HAYHO HIXKUYOKO 3a
noTpioHy g ¢dorocunteTnyHoi acuminauii CO,. Mopdomerpuuni i
(piziosioriuyHi MOKa3HWKMU (JOBXMHA KOPEHS, MOBXWHA ITPOPOCTKa, Maca
CyXOi PEYOBMHM OKPEMUX OPraHiB Ta LiJIOI POCAUHU, KOE(DilliEHTU BUKO-
pUCTaHHSI pe3epBHUX aCUMIIATIB) BU3HAUaaIu Ha 18-Ty n00y micist moyart-
Ky €KCIEePHUMEHTY.

BMmicT HecTpyKTypHUX BYIVIEBOAIB (LIYKpIB i KpOXMajl0) B OpraHax
MMPOPOCTKIB BU3HAYAIN MOAOMETPUUYHUM METOAOM, BMicT (pochopy — 3a
iHTEHCUBHICTIO YTBOPeHHSI (POC(HOPHO-MOJIIOIEHOBOI0 KOMILIEKCY, Ka-
JIiI0 — MoJyMeHeBO-(OTOMETPUUYHUM METOJOM, BMICT 3arajbHOTO a30-
Ty — 3a K’enpaanem [27]. AHayiTUUHA TOBTOPHICTh MOCiIKEHDb M’ SITUpa-
30Ba. Koe@ilieHT BUKOPUCTAaHHS PE3EPBHUX ACHUMIIATIB BU3HAYAIM SIK
BiTHOILIEHHSI Macu CyXOl PEUOBMHM OpraHa Ji0 Macu CyXOi pe4YOBMHU BChO-
ro MpOpOCTKa, BUPaXXeHE Yy BilICOTKaX.
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PesynbTaTi 00p0O0JEHO CTAaTUCTUYHO 3a JOIMOMOIOK KOMIT IOTEPHOI
nporpamu «Statistica-6». JIOCTOBipHICTb pi3HUIII KOHTPOJIBHUX i JOCTITHUX
MOKAa3HMKIB BU3HAYaIM 3a t-kputepiem CrbiofeHTa. B Tabauisix i Ha pucyH-
Kax HaBEICHO cepeaHboaprU(MMETHUHI 3HAUCHHS Ta IXHi CTAaHAAPTHI MOXUOKM.

PesyabraT Ta 00roBOpeHHs

AHaJi3 OTpUMaHUX JaHUX MiATBEPAUB, 110 TEOYKOHA30J 32 YMOB CKOTO- i
(oToMopdoreHe3y iCTOTHO BIUIMBAB Ha IIBUAKICTb POCTY OpTaHiB IMPOpPO-
CTKAa Ta iHTEHCUMBHICTbh YTWUJIi3allil pe3epBHUX PEYOBUH HACIHHS HA POCTOBI
npouecu (Tadu. 1). BcranosieHo, 1110 3a aii Ipenapary JOCTOBIpHO 3MEH-
LIYIOTbCSI MOBXWHU €IIKOTWISI, KOpeHsI i IPOpoCcTKa B ILJIOMY $SIK Ha
CBIiTJi, Tak i B TempsiBi. [Ipy 11boMy BIUIMB peTapAaHTy CHUJIbHillle BUSIB-
JISIBCS 3a YMOB (poToMopdoreHe3y. AHAJOriYHO 3MEHIIyBajach i Maca cy-
X0l PEYOBMHU OpraHiB nmpopoctka. Ha cBiT/i pe3epBHi peYOBMHU HACIHHS
BUKOPHUCTOBYBAJINCH MOBUIBHIIIIE, HIXX Y TEMPSIBI, TIPU IIbOMY TEOYKOHA30JT
1Ie ¥ ynoBuIbHIOBAB Li Mpouecu. Lle miaTBepanay gaHi 1040 3aJIMUILIKO-
BOI MacH CiM’siIoJieii CKOTO- i (hOTOMOP(MHMX POCIMH Ta KOoeilliEHTH BU-
KOPUCTAaHHS PE3ePBHUX aCUMIIATIB Ha (DOPMYBaHHSI CIIKOTUIIS i1 KOPEHS
Ha 18-Ty m100y mpopocTaHHS.

OauH i3 mpoBimHUX (aKTOpiB BIUIMBY TiOepeiHiB Ha MPOPOCTAHHS
HaCiHHSI, P€3ePBHOI0 PEUYOBMHOIO SIKOTO € KpOXMajlb — 3AaTHICTb CTUMY-
JIIOBaTU BUIIJIEHHS 3apOJKOM B €HIOCHEPM O-aMija3u, 110 BeAe OO0 pO3-
LIETUIEHHST KpoXxMaiabHUX 3epeH [28]. HaHi, oTpyuMaHi HaMu paHille, Mia-
TBEPAUIN TIOCWJICHHS TiApoJi3y KpOXMaio TiJ BIUIMBOM €K30T€HHOIO
ribepesniHy B IpopocTalouoMy HaciHHiI KiHChbKMX 000iB 32 yMOB 5K (hOTO-,
TaK i ckoroMopdoreHesy [29]. Pe3yabTaT 1aHMX OOCTIMKEeHb CBiI4aTh Ta-
KOX IIPO IIBUIIIMKA TiApOJIi3 pe3epBHOIO0 KPOXMAJI0 B CiM’SIHOJSIX CKOTO-
MOpP(HUX POCIWH, OJHAK BCTAHOBJIEHO BiJCYTHICTh BIUIMBY aHTUTiOepe-
JIIHOBOTrO Mpenapary TeOyKOHa30/y Ha IIBUAKICTH TiIpoJi3y pe3epBHOIO

TABJIUIIA 1. Bnaue mebykonazony Ha pocmogi npouecu | 6UKOPUCMAHHS Pe3ePEHUX DPevO8UH
HACIHUHU KiHCbKUX 000i6 3a yM0o6 homo- i ckomomopghoeeresy

KoHtponb TebykoHazon
TMoxazHuk
a | b a b

JloBXX1MHa, CM

EIMKOTHUIIS 17,14%0,86 19,5040,98* 12,46%0,62* 13,23+0,66*

KOpEHSI 8,12+0,40 9,33+0,47* 3,5610,18* 6,25+0,31*

POCIIMHU 25,26%1,26 28,83+1,44* 16,0240,80* 19,48+0,97*
Maca cyxoi pe4oBUHU, T

eMiKOTHIISK 0,034+0,002  0,0394+0,002*  0,021+0,001*  0,028+0,001*

KOpEHSI 0,017£0,001  0,021£0,001*  0,011£0,001*  0,01940,001*

ciM’s110J1b 0,513£0,011  0,4494+0,021*  0,559+0,028*  0,526%0,026*
KoepiuieHT BUKOpucTaHHS
acuMiATIB, %

MOTpedr emiKOTHIIS 6,02+0,30 7,661+0,38* 3,55+0,17* 4,88+0,24*

MoTpedr KOpeHst 3,01£0,15 4,124+0,20* 1,8610,09* 3,31£0,16*
lMpumiTka. 2, 3: a — ddoromopdoreHes, b — ckoromopdoreHes,;

*pi3HuILIsT mocToBipHa 3a p < 0,05.

66

ISSN 2308-7099. Fiziol. rast. genet. 2021. T. 53. Ne 1



i1 TEBYKOHA30J1Y HA BUKOPUCTAHHS JEMTOHOBAHUX V HACIHUHI

KpOoXMautio 3a yMOB (poTo- i ckoTomopdoreHe3y (tada. 2). Ha Hainy gym-
Ky, IIe TIOB’SI3aHO 3 TMM, IO TPUA30JIIOXiIHI MperapaT, 10 SKUX Hale-
KUTh 1 TeOyKOHA30J1, He BIIMBAIOTh Ha aKTUBHICTH YK€ CHHTE30BaHOTO
ribepestiHy, a GJOKYIOTh JIMILIE HOro HOBOYTBOpPeHHsS [26]. OueBUAHO, B
HaciHMHI 000iB 3ape3epBoBaHa JOCTATHS KiJIBKICTh TiOEpeTiHiB JJIsI IIIBU/I -
KOI0 TiZpoJi3y KpOoXMal0 Ha MEepIIMX eTarax IIPOpPOCTaHHSI IIPOPOCTKa.
IIpu ubomy BimOyBa€eThbCsl iCTOTHE HAKONMMUYEHHSI Ha CBITJi ¥ 3a 1ii TeOyKo-
Ha30Jly CyMU LIYKpiB i caxapo3u y ciM’soJisix MpopocTKiB. MabyTh 1ie €
CBiTYEHHSIM TOrO, IO IIOBiUIbHIiIE (OPMYBaHHS EMIKOTWIS Ta KOPEHS
MOB’sI3aHe HE JIMLIE 3 YIOBIIBHEHHSIM TiApOJIidy KpoXMaito, a M i3 rajJbMy-
BaHHSM BiITOKY YTBOPEHMX IIYKpiB i3 CiM’SIIOJI il BIUIMBOM pETApAAHTY.

3a yMoB (poTroMopdoreHe3y B KOpeHi i1 emiKoThIi BMIiCT IIYKpiB i caxa-
po3u OyB BUILMM TOPIBHSIHO 3i CKOTOMOpP(MOIeHe30M, 1110 3yMOBJIEHO, Ha
Hally AYMKY, MOBUIBHIIIMM 1X BUKOPMCTAHHSIM Ha MOTPeOU OpraHoreHesy.

st pocanH KiHCBKMX 000iB XapaKTepHO, 110 OCHOBHi 3aracu Ha-
CiHMHU TIpeJCTaBJIeHi SIK KpoxMayieM, Tak i OikoM. Y JitepaTypi € nuiie
OOMeKeHi JaHi CTOCOBHO BIUIMBY TiOepesliHiB Ta aHTUTiOepeTiHOBUX TIpe-
rnapaTtiB Ha BUKOPMCTAHHS BiIMiHHUX BiJl KPOXMaJII0 PEYOBMH 3ariacy, 30-
Kpema OinkiB i mimimis [23, 24].

3rigfHo 3 OTPUMAHUMU pe3yabTaTaMU, a30TOBMICHI CIIOJYKHM CiM’ 10~
JIell 3a YMOB CKOTOMOpP(MOTreHe3y BUKOPUCTOBYIOThCS IHTEHCHUBHIIIE MO-
piBHSIHO 3 (poTOMOp(pHUMU pocimHaMu (Tadia. 3). 3MiHM BMICTY a30Ty B
ciM’a10JIsIX cKOTOMOp(MHUX i (hoTOMOp(PHUX POCAUH Ha 18-Ty mo0y mpo-
pocTaHHs1 Oyau 3HAYHO MEHIUMMM, HiXK 3MiHM BMicTy Kpoxmanto. 3a il
TeOYKOHA30Jly 3JIMIIKOBUM BMICT a30Ty B CiM’SI0JISIX CKOTOMOP(MHUX i
¢oTtomMOpdHUX POCIUH OYB HMXXYMM TIOPIBHIHO 3 LIMM ITTOKAa3HUKOM Y
KOHTPOJIBHUX POCIMH. PazoM 3 TUM lie HE KOPEIIOE 3 MEHII iHTeHCUBHU-
MU TEeMIIaMHM POCTY TilTOKOTWJISI Ta KOPEHS IMMPOPOCTKIB ITiJl BIUIMBOM IIpe-
rmapary, a TakoxX i3 HIDKYMUMM 3HAQYEeHHSIMU KOe(illiEHTIiB BUKOPUCTAHHS
pe3epBHUX CIIOJYK Ha YTBOPEHHS LIMX OpraHiB (auB. Tadia. 1). Ha Haury
JYMKY, HWXXKYUIA BiTHOCHUIA BMICT a30Ty B CiM’SIIOJISIX TOB’SI3aHMUIA HE 3

TABJIUIIA 2. Bnaue mebyKkoHa3ony Ha 6micm HeCmMPYKMYPHUX 8Yyenes00ié 6 0peaHax
npopocmkie KiHcbkux 000i6 3a ymoe pomo- i ckomomopghoeeresy (18-ma doba npopocmanhs,
% macu cyxoi pewogumnu)

Bapiant Cyma 11yKkpiB, % Caxaposa, % Kpoxmaib, %
Opran ;
Aocmay a l b a b a b
Komr- 1,34+0,07 1,27£0,06 0,35+£0,02 0,33+0,016 1,13£0,06 1,06%0,05
poITh ,3410, ,27%0, ,35%0, ,33%0, ,1320, ,0620,
Kopiup

Izggjfo_ 1,85+0,09* 1,08+0,05* 0,48+0,01* 0,284+0,01 1,88+0,09* 0,38+0,02*

Konrt-

poJib
Enikotmib

szgj‘fo' 3,6740,13% 1,11£0,08* 0,78+0,04* 0,29+0,014 0,65+0,032* 0,44+0,022*

3,1140,15  1,78+0,09 0,84+0,04 0,8040,04 0,47+0,02 0,38:+0,02

I‘fé’n}]’j' 11,5240,57 7,760,33 4,1240,21 3,14+0,16 22,31+1,11 15,20%0,76

Cim’ oo

szgj‘fo' 14,340,71% 9,69+0,48* 6,7310,34* 4,25+0,21 22,17+1,20% 15,52+0,56

ISSN 2308-7099. ®isioaoris pocaun i rederuka. 2021. T. 53. Ne 1 67



B.I. KYP’ATA, B.O. KVI1I, I.B. TIOMPOIIbKA

TABJIUIIA 3. Bnaue mebykonazony Ha émicm 3aeaibHO20 A30Mmy 6 OpeaHax NPpOpPOCMKI6 KIHCbKUX
000i6 3a ymos gomo- i ckomomopgoeenesy (18-ma doba npopocmanns, % macu cyxoi pevogunu)

) ) Buicr asory, %
Opran BapiaHT mocriny b
a

Konrtpoib 3,1610,16 2,74+0,14
Kopiub

TebykoHazon 5,4240,27* 3,4+0,17*

Konrtpoib 7,56+0,38 5,57+0,28
Enikotmib

TebykoHazon 7,01£0,35*% 7,42+0,37*

Konrtpoib 4,7410,24 4,2610,21
CiM’sgmoi

TebykoHa30J1 4,0410,20* 3,64+0,18*

MiABUIIEHHSIM TEMITiB Oro BUKOPUCTAHHS 3a il TeOYKOHA30Jly, a € pe-
3yJbTaTOM 0i0pO30aBJISTHHSI BHACHIIOK YHOBUIBHEHHS BIITOKY IIYKPiB MO
aTparyBaJibHMX 30H. JIOTYHO MPUOYCTUTH, 1O 3a PiCTraJibMyBaJbHOI il
TeOYKOHA30J1y 3MEHIIYBAJIMCh i BUTPATH 1LIYKPiB Ha AUXaJbHi MpoLecH, sKi
TaKOX € MeTabOoJiYHMM aKLEeNTOPOM aCUMIJISITIB y caMux ciMm’sgaonsx. Lle
TEX MOTJIO IIPU3BECTU OO 3HIDKCHHS B HUX BiZHOCHOTO BMICTY a30TO-
BMICHUX CITOJIYK TIOPiBHSHO 3 KOHTPOJBHUMM pocimHamu. [Ipo menmi
BUTpaATU AETMOHOBAHMX BYIJIEBOAIB Ha AMXaHHS 3a Jii TeOYKOHA30Jy Mifd
yac reTepoTpo(MHOTO poCTy HEMPSIMO CBIAYMTH MOMITHO Oijbllla Maca Cy-
XOI PeYOBWHU CiM’SIIOJIel i ianX pOCIMH 3a YMOB SIK (POTO-, TaK i CKO-
TomMopdoreHe3y (nuB. Tadmd. 1).

3rigfHO 3 OTpUMAHUMM paHillle JaHWMU, TJIMOOKMIA TiApOoai3 pe3epB-
HOro 0iJKa HaCiHMHU i BUKOPUCTAHHS a30TOBMICHHMX CIIOJYK Ha MPOLIECU
OpraHOreHe3y 3allyCKalOThCs ITC/IsI iHTEHCHMBHOIO TiZpoJi3y KpOXMallio.
3okpeMa Taka TeHIEHIIis BCTAaHOBJIEHA MPU IMPOPOCTAaHHiI HACIHHS KYKY-
PYA3U: TIepll 32 BC€ BUKOPUCTOBYETHCSI KPOXMaJlb, a OiIKOBI CIOJYKU —
Ha Mi3HIIINX eTarax mpopocTaHHs [25].

OCHOBHi 3aKOHOMIpPHOCTI Mepepo3noAily MOTOKIB IJIACTUYHUX PEeUo-
BUH MO POCJAWHI MPU 3MiHi iHTEHCUBHOCTiI pOCTY OKPEMUX OpraHiB JOBOJIi
MOBHO BMBYEHI B MeXaxX KOHIEMIil (PyHKIIiIOHYBaHHSI ITOHOPHO-aKIICII-
TOPHOI cucTeMu pociauHu [2, 4, 7]. OgHaK OCOOJMBOCTI IepepO3nOIiTy
€JEMEHTIB MiHepaJIbHOrO0 XXMBJICHHS 10 OpraHax POCJMHU MiJ BIUIMBOM
ribepeniHy 3a yMOB (DOTO- i CKOTOMOpP(MOTreHe3y 3aIUIIaOThCS MTPAaKTUIHO
HEBUBUYCHUMU.

IIpoBenenuit HamMu aHalli3 BMIcTy (ocdhopy B opraHax MpPOpPOCTKiB
CKOTO- i (OoTOMOpPGHUX POCAMH MiATBEPAMB BiJCYTHICTb JOCTOBipHOIL
Pi3HUILII Y BMICTi IIBOTO €JIEMEHTA B CiM’sImoJIsIx Ha 18-Ty moOy mmpopocTaH-
Hs (puc. 1). Pazom 3 TUM KOHILIEHTpallisl eJIeMeHTa B eMiKOTUJISIX i Kope-
HSIX CKOTOMOP(MHUX POCIMH Oyja HMUXKUYO0, HixXK y poToMopdHuUX. Ha Ha-
1y OyMKy, Ui pe3yJabTaTd pa3oM i3 JaHMMM NP0 BiACYTHICTb iCTOTHOIL
pi3HuLli 3a BMicTOM (hocdhopy B CiM’SII0JISIX i TPUILBUAILIEHUM POCTOM Op-
TaHiB Y TeMpsIBi CBiIUaTh PO iHTEHCHUBHillIe 0iOpO30aBISTHHS eJeMEHTa B
OpraHivyHiii pedyoBUHi opraniB. OTpuMaHi JaHi MiATBEpPIWIN TaKOX, IO
TeOYKOHA30J iCTOTHO HE BIUIMBAaB Ha BUKOPHCTaHHS pe3epBHOro ¢docdo-
py ciM’s1IoJIeit Ha POCTOBI MPOLIECH — PI3HUIIS Y BMICTi eJIeMeHTa B CiM’sI-
JoJisgx Ha 18-ty moOy mpopocTaHHs OyJia HEAOCTOBIPHOIO.
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Puc. 1. Jlis TebykoHa3zoy Ha BMIcCT docdopy B opraHax MpPOPOCTKiB KiHCHKUX 000iB 3a
yMoB (poTo- i ckotomopdoreHedy (% Macu Cyxoi peuOBUHMU)

B uinomy aHayjoriuHi 3aKOHOMIpPHOCTI 3a3Ha4yeHO I IS KaJlilo: BHA-
CJIiIOK 0iopo30aBISIHHS CKOTOMOPGHI POCIUHU XapaKTEepU3YBaIUCs HUX-
YAM BMIiCTOM KaJjil0 B €MiKOTUJISX i KOPEHSX MPOPOCTKIB i HE3HAYHUM
3MEHILEHHSIM BMICTYy LIBOTO €JIeMeHTa B ciM’samoisx (puc. 2). AHturide-
pelliHoBUI TmpernapaT TeOyKOHA30J iCTOTHO He BIUIMBAB Ha BMICT KaJjlilo B
ciM’sa10JIsIX cKOTOMOpP(MHUX pPOocauH Ha 18-Ty noOy mpopoctaHHs. Lle, Ha
Hally IyMKy, O3Hayae€, 1110 B HACIHMHI MICTATbCS TOCTaTHi KiJIbKOCTI ¢hoc-
dopy i kamiro nas 3abe3redyeHHsI NpoueciB GoTo- i ckoToMopdoreHesy
UMM eJIeMeHTaMU XXUBJICHHS 1 BiICyTHS crieuudidyHa rioepeniHoBa pery-
JIAIS 1X peyTWiIi3allii B Iporecax MpopoOCTaHHS.

Otxe, KOMOiHYBaHHSI 30BHIlIHBOTO (CBITJIO/TeMpsIBA) YMHHMKA Ta
iHTiOiTOpa CUHTE3Y ribepelliHiB TeOYKOHA30J1y B MepioJ MPOpPOCTaHHS Ha-
CiHHSI iCTOTHO 3MiHIOBAJIO XapakTep JOHOPHO-aKUENTOPHUX BiZHOCUH Y
MPOpPOCTKax KiHChbKUX 000iB. 3a Aii mpenapary AOCTOBIPHO 3MEHIIIYBAJIUCS
JIOBXWHA eMiKOTUJIsSI, KOPeHs i MPOpoCcTKa B LIIJIOMY SIK Ha CBiTJi, TaK i B
TeMpsIBi. AHAJIOTiYHO 3MEHIIYBaJach i Maca CyXoi pe4OBUHU OpraHiB Mpo-
pocTKa. [HTeHCHBHille BUKOPUCTOBYBAINCS 3alacHi PEYOBMHM HACIHMHU
3a YMOB CKOTOMOP(OTeHe3y, IO MiATBEpAWIM MiHiMaJdbHA Maca Cyxoi
PEUYOBUHMU CiM’SIH0IeH Y POCIUH LILOTO BapiaHTa Ta BUILI KOe(illiEHTU BU-
KOPHCTaHHS pe3epBHUX PEYOBUH Ha MOTPeOU (hOpMyBaHHS KOPEHS I eITi-
KOTWISI B TIPOLIECi MPOPOCTaHHS. PeTapIaHT yIOBIIBHIOBAB BiATIK pe3€pB-
HUX PEeYOBMH HACiHMHM Ha (pOpMyBaHHS €IIKOTUIISI Ta KOPEHSI.

3a yMOB cKOTOMOp(doOreHe3y iHTEHCUBHICTb BUKOPUCTAHHSI pe3epB-
HOro KpOXMaslo HaciHMHUM Oysia BHUILOIK. 3aCTOCYBaHHS iHribitropa 6io-
CUHTE3y ribepestiHiB TeOyKOoHa30Jly He BIJIMBAJIO Ha IIBUIKICTb TiIpOIi3y
KpoXMaiio ciM’siiojieit, 110 CBIZYWUTH MPO JOCTaTHE 3a0e3IedyeHHsT Ha-
CiHHS 3ape3epBoBaHUMM (opMaMu TidepesiHiB. Buiiuii BMicT LYKpiB y
CiM’10J15IX CKOTOMOP(HUX POCIMH SIK Y KOHTPOJI, TaK i 3a Ail TeOyKoHa-
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Puc. 2. Jlis TebykoHa30,1y Ha BMIiCT KaJlilo B OpraHax MpOpPOCTKiB KiHCHKMX 000iB 3a yMOB
doro- i ckoToMopdoreHesy (% Macu Cyxoi peYOBHHM)

30J1y TIOB’SI3aHWI 3 YITOBIJIBHEHHSIM BiATOKY Ha MOTPeOM OpraHoreHe3y —
¢opMyBaHHS CTPYKTYpP KOpeHs Ta enmikoTuisl. KijbKicHi 3MiHM BMicCTy a30-
Ty B HACiHHi CKOTOMOP(MHUX i (POTOMOP(MHUX POCIUH Y TPOIIECI MPOpPOC-
TaHHY OyJaM 3HAYHO MEHIUMMM, HixK 3MIHM BMICTy Kpoxmasio. JocToBip-
HOro BIUIMBY TeOYKOHA30Jly Ha peyTWJIi3allilo a30TOBMIiCHUX CIIOIYK,
€JIEeMEHTIB MiHEpaJILHOTO XKMBJIEHHS — (ochopy i Kanito, 1eTMMOHOBAHUX Y
HaCiHWHIi, Ha TIOTPEOW OPTaHOTeHE3y HE BCTAHOBJICHO.
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EFFECT OF TEBUCONAZOLE ON THE USE OF RESERVE SUBSTANCES
DEPOSITED IN THE SEED OF VICIA FABA L. AT THE HETEROTROPHIC PHASE
OF DEVELOPMENT UNDER CONDITIONS OF PHOTO- AND
SCOTOMOROPHOGENESIS

V.G. Kuryata, B.A. Kuts, 1.V. Poprotska

Mykhailo Kotsyubynsky Vinnytsia State Pedagogical University
32 Ostrozhskoho St., Vinnytsia, 21001, Ukraine
e-mail: vgk2006@ukr.net

The combination of external (light/dark) factor and the action of the gibberellin synthesis
inhibitor tebuconazole during seed germination significantly changed the pattern of source-
sink relationships in horse beans seedlings. Under the action of the tebuconazole the epi-
cotyl, root, and seedling length in general were reduced significantly, both at light and dark.
Similarly, the dry matter mass of the seedling organs was decreased. Seed reserve substances
were used more intensively under conditions of scotomorphogenesis, as evidenced by the
minimum cotyledons dry matter mass in this variant and higher utilization rates of reserve
substances for root and epicotyl formation during germination. The retardant application led
to a slowdown in the outflow of seed reserves for the formation of epicotyl and root. Under
conditions of scotomorphogenesis, the rate of reserve seed starch use was higher. The gib-
berellin biosynthesis inhibitor tebuconazole did not affect the rate of cotyledon starch
hydrolysis, indicating an internal sufficient supply by reserved forms of gibberellins. The
higher sugar content in the cotyledons of scotomorphic plants, both in the control and under
the action of tebuconazole, is explained by the slowing of the outflow for the needs of
organogenesis — the formation of root and epicotyl structures. Quantitative changes of the
nitrogen content in the cotyledons of scotomorphic and photormorphic plants during germi-
nation were much smaller than the changes of the starch content. It was no significant effect
of tebuconazole on the remobilization of nitrogen-containing compounds and mineral nutri-
ents — phosphorus and potassium deposited in the seed, on the needs of organogenesis.

Key words: Vicia faba L., morphogenesis, source-sink system, seed germination, light, retardants.

ISSN 2308-7099. ®isioaoris pocaun i rederuka. 2021. T. 53. Ne 1 73




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Uncoated FOGRA29 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUS <>
    /UKR <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


