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MeTta. Po3pobumu memoou opMy8aHHA PeMOHMHO-MAMO4YHO20 cmada ma 8i0MeopPeHHSA
esponelicbKo20 xapiyca y KOHMpPonbo8aHuUx ymosax pubHux 2ocrnodapcme KapnamcoKozo pezioHy.

Memoduka. B xodi pobomu saxky nposodunu ynpodosx 2014-2017 pp. eukopucmosysanu
3020/16HOBU3HAHI Y pubHUUMEi Mmemoou 0ocnidxceHs. BupowyysaHHA 0OHOPIYOK ma 080/imoK pub
nposodunu y cmasax naoweto 135 m2. [na iHky6auii ikpu 3acmocosysasnu 20pU3oHMansHi anapamu
011 nococesux pub muny LLlycmepa. [ns 200ieni Moaoduwiux 8ikosux 2pyn xapiyca sukopucmosysanu
wmyyHul cneyianizoeaHuli Kopm egponelicoko2o 8upobHUKa «bioMap».

Pesyaomamu. Brnpodosx mpbox pokie Ha 6a3i [epiasHoi ycmaHosu pubHUYbKO20
¢openesozo 3a800y «JlonywHo» 6yn0 eupouwjeHe PeMOHMHO-MAamo4He cmado €esporelicbKo2o
xapiyca y siyi mpupi4ok 3a02a1b6HOK Kinbkicmio 15 ek3. 3a 8 micayie 0o 8idmeopeHHA i3 payioHy
xapiyca 6yn0 suny4eHo wmy4Huli KOPM mMa nosHICMIO 3aMiHEHO HA npupodHul. [na 2odieni pub
8UKOPUCMOBYBAAU 3AMOPOMXEHUX MUYUHOK XxipoHomid (Chironomidae). Kopmosuli KoegiuieHm
MPUPOOHO20 KOPMY 3d MepMiH BUPOWYBAHHA MAMO4YHO20 CMAda 8 cepedHbOMY CmaHosus 6
00UHUUb.

CepedHa maca naiOHUKi8, 8uKopucmaHux y e8i0meopeHHi, cmaHosuna 181,3 2, cepedHa
dosxcuHa — 25,0 cm. Mexci KonueaHb 30 macoro y camuie ckaadanu eid 190 do 260 e, y camuyb —
8i0 134 0o 200 e; 3a doexcuHow y camuuyb — 8i0 24,5 0o 29,0 cm, y camyie — 8id 26 do 32 cm. Camui
Ha 35,8% nepesaxanu camuyb 3a cepedHbO Macot; 8i0MosiOHO aHanoziyHuli pe3yabmam
crnocmepiz2anu 3a cepedHbO0 B0BHUHO, AKA y camyie byna binbworo Ha 7%. Poboya rnaodrodicme
camuyp 8 cepedHboMy cmaHosuna 27624491 ikpuHoK. 3anniOHeHHS IKPUHOK 8 cepedHbOMY CKAaodasno
60%.

Haykoea Hoeu3Ha. Bnepwe e YKkpaiHi po3pobaeHo yinicHuUli MexaHiam HayKosux npuHyumnie ma
mMemoOuYHUX peKomeHOauyili 3 hopMyBaHHA nAemMiHHUX ¢mad ma Wmy4yHo20 8i0MeopeHHsA
espornelicbkoeo xapiyca 3 memoto 8i0HO8/AEHHA YucenbHocmi nonyaauil y piykax Kapnamcekozo
pezioHy.

MpakmuyHa 3Ha4umicme. [lposedeHi 00cCniOHeHHS € OCHOB0K 044 MAAHY8AHHA, mMa
BUKOHAHHA pobim 3 8i0HOB8s1eHHA 4ucenbHocmi nonynaayili esponelicekozo xapiyca y eodolimax
KapnamcbKozo pezioHy.

Kntouoei cnoea: esponelicokuli xapiyc, hopmMye8aHHA PEMOPMHO-MAMOYHO020 cMaodd, Wmy4yHe
8idmeopeHHs, pubHUUbKI MOKA3HUKU, YucenbHicme nonyaayii.
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Purpose. To develop methods for forming of a replacement-brood stock of the European
grayling.

Methodology. In the course of the work, we used the generalized results of the studies
performed during 2014-2017. Rearing age-1 and 1+ fish was done 135 m? ponds. Water temperature
in the winter fluctuated within 2-5°C.

Findings. During three years, we formed a replacement-brood stock of the European grayling of
age-3 European grayling with a total number of 15 fish at the State Enterprise “Trout hatchery
“Lopushno”. Eight months before spawning, artificial feeds were removed from the diet of brood
grayling and they were replaced by natural feeds. Frozen chironomid larvae were used in the study.
The feed conversion ratio of the natural feeds during rearing of brood stock was 6 units that
corresponded to 12.82 kg.

The mean weight of domesticated brood fish used for the spawning was 181.3 g, mean length —
25.0 cm. Weights of males varied from 190 to 260 g, those of females — from 134 to 200 g; lengths of
males varied from 26 to 32 cm, those of females — from 24.5 to 29.0 cm. Males exceeded the females
by mean weight; a similar result was observed for the mean length, where males exceeded the
females by 7%. Working fecundity of females was 2762+491 eggs. Fertilization rate was 60%.

Originality. For the first time in Ukraine, a holistic mechanism of scientific principles and
methodical recommendations for artificial reproduction of the European graying was developed for
the purpose of the following stocking of rivers, aimed at preserving their number in the water network
of the Carpathian region.

Practical value. The results of the work are the basis for planning, conducting and controlling
the results of the artificial reproduction of the European grayling of the Carpathian region.

Keywords: European grayling, initial stock, growing, survival, size and weight indices.

INOCTAHOBKA ITPOBJIEMH TA AHAJI3
OCTAHHIX JOCJLIKEHb I IIYBJIKAIIN

B ocranHi poku o0cobnuMBOro 3HaueHHA HaOyna mpobiema 30epesKeHHS
010JI0T1YHOTO PI3HOMAHITTSI BOJHHX €KOcHCTeM. be3cyMHiBHO, W0 HaiOiIbII
Bpa3JIMBHM KOMITOHCHTOM OIOpI3HOMAHITTA Ta HAWYyTJIUBIIIAM i1HTETPOBAHUM
IHIMKATOPOM MOT0 HECIIPUATIMBUX 3MiH € PiIKICHI BUAU TBApUH 1 pociuH [2,7].

BinHoBIEHHS YHCENBFHOCTI KOKHOTO PiAKICHOTO BUAY O3Ha4ya€ BiTHOBJICHHS HOTO
(YHKIIH B €KOCHCTEMI, Ta MAa€ PO3IIHIOBATHCS K BAKIMBHHA KPOK 10 30€peeHHS, a
4acoM — i JI0 pecTaBpallii 0610pi3HOMAHITTS B IIJIOMY.

€pponelicekuit  xapiyc (Thymallus thymallus L.) B VYkpaiHi € ogHuM 3
HaWI[IHHIUX y MPUPOJOOXOPOHHOMY BIJIHOIIEHHI BHAIB pHO 3 HECTaOLIBHOIO
YHCENBHICTIO Ta HEIOCTATHIM piBHEM BUBUEHOCTi. TOMy BHHHIKIIA HaraibHa MoTpeda
po3pobiieHHsT MeToAiB (OPMyBaHHS HOT0 MaTOYHMX CTaJ Ta OKPEMUX TEXHOJOTIYHUX
JIAHOK IITYYHOTO BIATBOPEHHS 3 METOIO0 30epeXeHHs CTajoi MOMYJIILii JAHOTO BUAY.
OmauM i3 NUIAXiB Takoro BINTBOPEHHS Ta 30CpeKEHHS CIYXHTh CTBOPCHHS
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CHeLialbHUX pPe3epBaTiB (3alOBIIHUX SAEp NPUPOIHUX MApPKiB TOLIO). 3a3HA4YCHI
3aX0I1 MOXKYTh CTaTH OCHOBOO JIJIS TIIIBHINICHHS €)EKTHBHOCTI K MPHUPOJIHOTO, TaK i
NITYYHOTO BIJTBOPEHHS €BPOIEHCHKOTO Xxapiyca. BoaHoOYac BHPINIyBaTUMYThCS
MUTaHHs. CTBOPCHHS T€HETUYHUX PECYpPCIB 3 METOI0 30€pEkKCHHS I[Or0 BHIY LIS
MOJIAJTBIIIOTO BiATBOPSHHS YHCEIBHOCTI Mommysismii [6, 10].

BUALTEHHSI HEBUPILIEHUX PAHIIIE YACTHH
3AT'AJIBHOI TITPOBJIEMHU. META POBOTH

AHTpPONIOTeHHI YMHHUKHY, SIKi BIUIMBAIOTh Ha MOMYJIALII0 €BpOINeHchKOro xapiyca (y
(dopMi OpaKOHBEPCTBA Ta HACIIJIKIB PYCIOBOTO 3aperyJIIOBaHHS), HAOYIH KPUTHIYHHX
3HA4YeHb, M0 HE JIAI0Th MOKIIMBOCTI IMITPUMYBATH YHCEIHHICTh JAHOTO BUAY y CTaTyCl
CaMOBIATBOPIOBAIBHOI MOMMyJsimii. 30eperté €BpomeiichbKoro Xxapiyca BiJl MOBHOTO
3HUKHEHHS Ha ChOT'OJHI MOMJIMBO JIMIIE 3a JOTOMOTOI0 LiJIECHPsIMOBaHUX POOIT 3
PO3pOOJICHHS TEXHOJOTIYHUX ITiIXO/IIB JI0 HOro MITYYHOTro BinTBOpeHH [1, 3, 4].

Ha crorogni craH momynsiii €BpPONEHCHKOrO Xapiyca B TIPCBKHX —piukax
Kapnarcekoro perioHy MOTIpIIyeThCS, IO  MiATBEPIKYEThCS  pe3ylbTaTaMu
IXTIOJIOT1YHUX JOCTiKeHb, ki Oyiau BukoHaHi y 2009 p. IIpu 1poMy 3HUKEHHS
YHCeNIbHOCTI Bigmivanu B p. Tuca Ta B 11 OCHOBHUX MPUTOKax — piukax Tepecsi, Pii,
Jlyxani, y BepxiB’sx HopHoi Tta binoi Tucu. YacTora 3ycTpiuaHHs xapiyca cKiagaia
3,8%, 3a KUTBKICTIO B KOHTPOJIFHHX YJIOBaX CTaBHHUMH CITKAMH BiJHOCHO 3arajbHOI
KUTBKOCTI pu0 B yJoBax [35, 6].

Xapiyc €BpOIeHChKUI 3ycTpidaeThest Takok y BepxiB’i p. TepeOmi Ta i BepxHix
npurokax, piukax Jlrorsami, Typ’i, Ilpyti, y Oaceiini [uictpa — piukax JliMHmMII,
Bucrpuni ConorBuHchKiii Ta buctpuii HansipHsHCBKIH. BiamoBigHo no mitepaTypHUX
JaHuX, y XX CT. YHCEeNbHICTh YJIOBIB Xapiyca B pikax 3akapmaTTs BiAmoBigaia yJIoBam
doperni, a y BIAKpUTHX AUITHKAX piK Horo KuibkicTh Oyia Ha 15-20% Buoto [6].

MeToro po6oTu 0yJI0 po3poOICHHS TEXHOJIOTIYHHX OCHOB (DOpMYyBaHHS PEMOHTHO-
MAaTOYHHX CTaJl €BPOIMEHCHKOro Xapiyca Ta Horo BiATBOPEHHS y IITYYHHX YMOBaX.

MATEPIAJIN TA METOIHU

JocnimkeHHs 3 BUPOIyBaHHS OJHOPIYOK, JBOPIUOK Ta (hOPMYBAaHHS MaTOYHOTO
cTaza eBporeicbkoro xapiyca npooawin y 20142017 pp. Ha puOHHULBKOMY 3aBOJI
AV «JlonymHo» YepHiBenbkoi obnacti. BogornocrayanHs 30iHCHIOBAIOCH 32 PaXyHOK
apTe31aHChKO1 CBEPJIOBHH.

B cydacuii puHOHHMIBKIH NpPaKTHIi, SK MPAaBUIO, 3aCTOCOBYETHCS METOJ
NPYWKATTEBOTO OTPUMAHHS CTATEBHX NPOAYKTIB. i YHHKHEHHs TpaBMaTH3alii
TUTITHUKIB Ta 3pYYHOCTI pOOOTH MPOBOIMIN aHECTe3110 prO y PO3YHHI TBO3IUYHOT OJIii
KoHIeHTpamieo 1 i/ 10 1 Bomu [9].

Excrep’epHy oIliHKy pr0 MPOBOJMIN 32 OCHOBHUMH PHOHHIIBKO-1XTi0JIOTTYUHUMHU
nmapamMeTpaMH: Macolo Tijla, JOBXHUHOIO Tifla 32 CMiTOM, HalOLIBIIO Ta HAMMEHIIIO
BHUCOTOIO Tijla, HAWOLIBIIMM Ta HaliMeHIIMM oOXBaToM Tina. Ilpomipu BUKOHYBaIU
MIPHOIO CTPIYKOIO0 3 TOUHICTIO 70 0,5 MM. [HIUMBITyaIbHE 3BaXKYBaHHS 3/1iHCHIOBAIH Ha
€JIEKTPOHHUX TOBApHUX Barax 3 TouHicTo 110 0,1 1. JloCiKeHHS IPOBOIMIIN Ha JKUBIN
pubi. 3a pe3ynpTaraMd BUMIpIOBaHb aHANi3yBajl Ta BH3HA4Yalld PO3MipHO-BAroBi Ta
PENPONYKTHBHI XapaKTEPUCTUKH LTI THUKIB.
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3ammigHeHHS 1KpU 3IHCHIOBAIN «CYXUM» CIIOCOOOM. 3HEKJICIOBAHHS 3aIlIiTHEHOT
IKpy BHUKOHYBAlIW IUISIXOM HPOMHBAHHSA YHCTOIO BOAOIO YMPOAOBXK ABOX roiauH. Jlms
iHKyOamii iKpH 3acTOCOBYBaNM TOPU3OHTANBHI amapaTH Uil JIOCOCEBUX PHO THITY
Ilycrepa, nmpoBoasuM i B 3aTeMHEHOMY Miclli 3 JOTPUMAaHHSIM TeMIICpaTypu BOAU
10-12°C.

PE3VJBTATH JOCJLKEHb TA IX OBI'OBOPEHHS

PeMOHTHO-MaTOUHE CTaZ0 € OCHOBOIO PHOOPO3ILIITHHKA Ta ITOBHOCHCTEMHOTO
rocrofgapcTBa. ['0JI0BHOIO MeTOr0 pPoOOTH Oylno CTBOPEHHS BHUXITHOTO CTaja
€BPOIMEICHKOro xapiyca. Y 3B’S3Ky 3 IIUM, OJHHM 3 OCHOBHHUX 3aBJaHb cepell mpooiieM
BIJITBOPEHHSI JIAaHOTO BUAY OYJIO BiANIPAIIOBaHHS TEXHOJIOTii ()OPMYBaHHS MaTOYHOTO
CTajga y MTYYHHX YMOBAxX Ta HOTO amamnTallii 10 yMOB YTpUMaHHS, HEXapaKTePHUX IS
IIPUPOJIHUX.

BuponiyBaHHs IBONITOK IPOBOJIWIN B CTaBy Iutometo 135 M2, 3a rmbuan 0,8 M Ta
MOBHOTO BOJOOOMIHY Tpudi 3a J00y. B 3uMoBH Tiepiog Temrmeparypa BOJIU
konuBajnacs B Mexax 2—-5°C. T'oxiemio pub 3a JaHUX YMOB 371 CHIOBAaNM 4epe3 JCHb,
BUKOPHCTOBYIOUH BUCOKOOUTKOBUI KOpM «Inicio plus» (po3mip KpyIky cKliagaB 2 MM)
Tta «Ediko Amspa 717» (po3Mip Kpynmku — 3 MM) JaTcbkoro BUpoOHHKa «BbioMapy.
Cepennst Maca Tijia ABOJNITOK y BepecHi 2015 p. craHoBuia 69,1 T 3a noBxuHU 23,6 cM.
Koediuient Brogosanocti cknanas 1,2 (tabm. 1).

Tabnuys 1. bBioJoriyHi moOKa3HMKHM JBOJITOK Xxapiyca eBpomelcbKoOro,
Bepecenb 2015 p. (n =10)

Table 1. Biological indicators of two-year-old European grayling, September
2015 (n =10)

CTaTUCTMYHI 3HaueHHn / Statistical values
MokasHukm / Indexes

(M1m) 8 Cv
Maca Tina, r / Body weight, g 69,1+1,02 5,80 8,37
[LosxuHa Tina, cm / Body length, cm 23,6+0,90 2,91 12,35
[JosuHa Tina 3a Cmitom, cm / Body length 21,8+0,80 2,66 12,19
by Cmith, cm
BucoTa Tina Hanbinbwa (H), mm / Body 41,2+0,89 3,20 6,45
height bigest, (H), mm
Bucora Tina HaiimeHwa (h), mm / Body 11,740,52 1,57 13,39
height smallest (h), mm
KoediuieHT BrogosaHocTi 3a PynbToHOM / 1,2+0,04 0,12 10,39
Fulton's condition factor

Jlo cknagy KopMy BXOJWJIM TaKi OCHOBHI KOMITIOHEHTH: pUOHE OOpOIIHO, COEBHIA
HIPOT, KPOB’siHE OOPOIIHO, PIAaKOBHI IIPOT, PUO’SUMH KHUpP, COHSAIMIHUKOBUH IIPOT,
pinakoBa oJlisl, MIICHHIA, KIHChKI 000W, TrOpoX, BiTaMiHHHN TpeMiKc, MiHEepaJTbHHUHA
MpEeMiKC.

VY sxoBTHi 2015 p. Ha rocmomapcTBi BimOynIach MacoBa 3aruOeib €BPONEHCHKOTO
xapiyca. [IpoBenieHi DOCTiPKeHHS TIOKa3ain iH(EKIiHe ypaXKeHHs prO OakTepiero poay
Aeromonas.y 3B’S3Ky 3 UM, OyJIH TIPOBEJICHI JTIKyBaIbHI 3ax0ou. Pubu Oy mepecamkeHi
y TUIACTUKOBHIA OaceiiH. Y mporieci JTiKyBaHHS OyB 3aCTOCOBaHHMI CHHTETUYHUIA aHTHOIO0THK
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— JIOKCHUIIMKJIiH, 3T1JTHO PEKOMEHIAIli} 1XTIOMaTOJIOTIYHOT CITyKOH.

BuporyBanHs TPUIITOK HpoBomuiH y Gaceiini miomero 4,5 m>. Temmeparypa
BOJIM YIPOAOBXK POKy KommBainacs Bifg 2 go 17°C. KimpkicTe puO, M0 BMXKWIH TiCIs
iH(exkuii, cknana 20 ocoObuH.

3a JaHMMH 1HO3EMHHUX JIITEpaTypHUX JDKEped Ta 3 MPAKTHYHOTO JOCBIAY
CJIOBAIlbKUAX Ta TOJbCHKUX PHOOPO3ILTIAHHUKIB BiJIOMO, IO BHPOIIYBaHHS Xapiyca 3a
TOJIBII MITYYHHAMH KOPMaMH IPOBOJATH TUIBKH JO ABOpidHOrO BiKy. OcoOwH, sKi
HaOyBalOTh CTATEBOI 3PUIOCTI, PEKOMEHIYETHCS TOAYBaTH BHKIIIOYHO MPUPOIHUMU
KOpMaMHu. 3a roJliBJi ITYYHUMHU KOpMaMH (popMyBaHHsI CTaTEBUX MPOIYKTiB, a caMe —
IKpUHOK y CaMHIlb BiJOYBA€ThCSA, OJHAK IKPUHKH OYBalOTh HEMPUIATHUMH JO
3aIUTiAHEHHS. Y 3B’s3Ky 3 IIUM 3a 8 MICAINB JI0 HEepecTy pallioH pEeMOHTHOTO CTaja
Xapiyca 3MIiHIOBAIM 31 IITYYHOTO HA MPHPOJHWHA. Y HAUX JOCTiIKEHHIX
BUKOPHCTOBYBAIIM 3aMOPOXXCHUX JIMYMHOK Komapa — xiponomin. KonBepcis
MPUPOIHOTO KOPMY 32 TEpPMIiH BUPOIYBaHHSI MaTOYHOTO CTa/a CKJIaana 6 OJMHUIIb.

Binbip craTteBMX MNpOAYKTIB BiJ IUIIHWKIB TepIIoi TeHepaiii, BHPONICHOT Yy
MITYYHUX YMOBaX, 3aidcHmIM 15.04.2017 p. 3a Temneparypu Boau 6°C. OByIsIlis iKpu
y BIIEpIE HEPECTYIOUUX CaMHMIlb BiOymnacs 0e3 CTUMYIIOBAHHS. Y 3pUIMX CaMIIB MiCis
JIETKOTO HATHCKAHHS HA YEPEBIE CIIOCTEPITalH «TEKyJiCTh)» MOJOK, Y CaMHIb BLTBHO
BUTIKaJIM OBYJbOBaHI IKPHHKH.

Cepenns Maca BUPOUICHUX B IITYYHUX YMOBaX IUIITHHUKIB Xapiyca, BUKOPHUCTAHIX
y BiaTBOpeHHi, cTaHoBuia 181,3 1, a cepenns moBxuHA — 25 cM. Mexi KonuBaHb 3a
Macow y camuiB cranoBuiu Bix 190 r go 260 r, y camuup — Big 134 mo 200 r; 3a
JIOBXKHHOKO — y caMuIlb — Bij 24,5 1o 29,0 cM, y camiiiB — Big 26 1o 32 cM. Tpusaia
MpaKkTHKa poOIT 3 IUTAHWKAMH €BPOICHCHKOTO Xapiyca B TpoIeci BiATBOPECHHS
MoKa3aja TO3UTUBHI pe3yNbTaTH 3acCTOCYBAaHHsS JUIsl aHAcTe3il IUNIHHUKIB Tpenapary
«IIpomicuuny». Ilpore y 2017 p., micns 3abopoHu B kpaiHax €C I1poro mpemapary,
aHecTe3ir0 pud 3IWCHIOBAIM TBO3JUYHOIO Oi€r0. Po0Ooda IIIoMIOUiCTh CaMUIlh B
cepemHBOMY ckmamama 2762 IKpHHOK. 3albIiTHeHHS IKPHHOK CTaHOBWIO 60%.
KoedimieHT BromoBaHOCTi €BpONEHCHKOTO Xapiyca 3a OyJbTOHOM CTaHOBHB: y CAMHIIb
1,1, y camuiB — 0,9 (tabm. 2).

Tabnuys 2. XapakTepuCTHKA
«Jlomymno», 2017 p. (n =7)

Table 2. Characteristics of European grayling females in SE "Lopushyno",
2017 (n=17)

caMHulb €BPONECHLKOro xapiyca

ay

CTaTUCTUYHI AoBXuHa Bucora Tina . .
. : - Bucora Tina HalimeHwa
3HauyeHHn / Maca Tina, r / Tina,cm / Habinbwa (H), mm / .
- . . . (h), mm / Body height
Statistical Body weight, g | Body length, Body height bigest
smallest (h), mm
values mm (H), mm
(M£m) 172,0£10,7 26,5+0,7 52,8+0,20 15,2+0,05
6 26,20 1,70 0,69 1,10
Cv 15,00 6,59 13,20 7,30

KoeoimieHT BUCOKOCTTMHHOCTI y caMmiliB ckiaaaB 4,8 of. Ta OyB BUIIMM, HIX y
camuib (4,6 0J1.), IO TOSICHIOETHCS OUTBII MPOTOHUCTOK (OPMOIO TiJIa y caMIliB. Y
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MOPIBHSHHI 3 MPUPOJHOIO MOIYJIMI€I0 caMMIli OynM OifbII MPOTOHHUCTI, HIXK CaMII.
KoeoimieHT BUCOKOCIIMHHOCTI y caMUIlb cTaHOBUB 4,9 oj., mpotu 4,8 Oll. y CaMIliB,
TOOTO caMIli Ta camHIli 32 (POPMOO Tijla MPAKTHYHO HE BiIPI3HSIIUCS.

Tabnuys 3. XapakTepucTuka camMuUiB xapiyca eBpomeiicbkoro, 1Y
«Jlomymno», 2017 p. (n =5)

Table 3. Characteristics of European grayling males in SE '"Lopushyno",
2017 (n =5)

. . . Bucora tina Bucora Tina
CTaTUCTUYHI Maca tina JoBXuHa Tina, .. .
Hanbinbwa (H), mm | HaitmeHwa (h), mm /
3HayeHHa /[ pu6, r / Body | cm / Body length, R g )
. . . / Body height bigest | Body height smallest
Statistical values weight, g cm
(H), mm (h), mm
(M+m) 196+26,7 28,6+1,2 54,0+3,2 17,8+1,4
) 53,3 2,4 6,5 2,8
Cv 27,2 8,2 12,0 16

PenponyKTUBHI MOKa3HUKH TPUPIYHUX CAMHIb, BUPOIICHHUX B IITYYHUX YMOBAX Ta
BIIEpIlIC BUKOPUCTAHUX Y BIATBOPEHHI, MaJIM BUCOKI 3HAYCHHS: MEXI1 KOJIMBAaHb POOOYOT
TUIOAFOYOCTI CTaHOBHIIM Bixl 2193 mo 3511 ikpWHOK; BiJTHOCHA TUIOIOYICTh KOJIMBAIACh
Binm 15,18 Tuc. mo 17,55 Tuc. ikpuHOK (Tabn. 4). Y TOpIBHSAHHI i3 CaAMHISIMH 3
MPUPOJHUX BOJONM, BIK SIKUX CKJIJaB TPU—YOTHPHU POKHU, CEPEIHS podoUa IIOAI0YiCTh
caMullb, BUPOIICHUX B LITYYHHUX yMOBax, Oyna Buuioro Ha 35%. O0’eM eaKymaTy y
BHPOIICHHUX CaMIIiB B cepeIHhOMY ckiaB 0,4 MIT, 10 OyJI0 aHAJOTIYHUM JI0 OCOOUH i3
MIPUPOTHUX MOMyJIALid. TeMrieparypa BoAHM Iij] 4ac BiIOOPY iKpH KOJIMBAIACS B MEXax
5-7°C.  Bimbip craTeBHX IpOAYKTIB MHPOBOAMIM Yy JBa €Talmd, y 3B’S3KYy 3
HEPIBHOMIPHUM JI03piBaHHAM iKpu. Biaxia iKpWHOK micis 3aIUTiAHEHHS B CEpEAHbOMY
cranoBuB 40%. IIpodimaktinuHy 00poOKy IKpHHOK NpPOBOAWIM Ha CTamii Bivka
po3unHOM (hopMatiHy KoHIeHTparttieto 1 : 2000 3a excro3uttii 15 xB.

Tabnuys 4. PenpoayKTHBHA XapaKTepHCTHKA caMHIb €BpoNeiicbKoro xapiyca
AY «Jlomyurno», 2017 p. (n =7)

Table 4. Reproductive characteristics of European grayling females in SE
"Lopushyno", 2017 (n =7)

CraTMcTMuHi | [loBXMHa Tina Maca Tina. r | Maca ixow. r n"OAmquTf" iKpUHOK /
3HaueHHn / | 3a Cmitom, cm / ’ v, Fecundity, roes
Statistical | Body length b / Body / Roe
atistica odylength bY | \veight, g weight, g po6oua / BigHOCHa /
values Cmith, cm working relatively
(M£m) 26,5+0,7 172,0+£10,7 31,946,0 2762+491,0 16020+3,6
) 3,0 26,2 14,7 200,0 8,2
Cv 6,5 15,2 35,1 17,7 5,0

HezarumimHeHi 1KpHHKH €BPOIEHCHKOTO Xapiyca Maid CepelHi TOKa3HHKH
niamerpy — 2,48 MM Ta Macu — 10,8 mr. Ilicns 3arutigHeHHS Ta OOBOJHEHHS 1XHI
po3mipu 3poctanu 3a Macoro Ha 255% ta miamerpom — Ha 53%. CepenmHs maca
3aIUTiIHEHUX 1KPUHOK Ticls ABOX TOAMH HaOpsikaHHS craHoBwia 38,0 Mmr, miameTp
IKpUHOK 3MiHIOBaBCS B Mexax 3,1-4,4 mwm (Tabi. 5).
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Tabnuys 5. MeTpu4Ha XapaKTepUCTHKAa iKpHHOK xapiyca Y «JlomymHo»

(n=170)
Table 5. Metric characteristic of European grayling roe in SE "Lopushyno"
(n=70)
CratucTmani Maca ikpuHin, mr / Roe weight, mg DiameTp ikpuHku, mm /Roe diameter,
3HauyeHHs / mm
Statistical | AC 3anAiAHenHa / nicns sannigHeHHs / RO saniAHeHHs / nicns sannigHeHHs /
values b.e f ore after fertilization b.e .fore: after fertilization
fertilization fertilization
(M£m) 10,80+0,2 38,4+0,50 2,48+0,05 3,80+0,09
[ 0,6 1,3 0,1 0,2
Cv 6,1 3,5 51 6,5

Ha erani paHHBROTO OHTOTEHE3y Xapiyca OCHOBHA YaCTHHA OCOOMH THHE IIiJ| 4ac
eMOpIOHAaJIPHOTO Ta JIMYMHKOBOTO TMEPIOMIB PO3BUTKY, TOMY CIOCTEPESIKCHHS 32
TEMIEepPaTypoIo Ta BMICTOM PO3UMHEHOTO Y BOJII KUCHIO MPOBOMIIM JIBiYi Ha 00Y.

TpuBainicte emOpiorenesy 3a temmepaTtypu Bogu 5—10°C cranosmia 22-24 nobwu,
mo BiamoBimano 200 rpagyco-gasM. Ilix dac iHKyOamii BMICT PO3YMHEHOTO Yy BOII
KHMCHIO cKnamaB 6,0-9,5 mr/mv>. Crafis mirmeHTanii odeii y eMOpioHiB BinOymacs 3a
cepenHboi Temmeparypu Boau 7°C Ha 15 nmoOy (tabm. 6). Memanodopu Ha Tifmi
3’SIBHJTUCSI Y 1B JIiHIT Ha TOJIOB1 Ta criiuHI Ha 18—20 mo0y.

Tabnuys 6. TemmnepaTypHuil Ta KHCHEBHHl peXUMH MiI Yac PaHHBOIO
OHTOreHe3y €Bpomneiicbkoro xapiyca, 2017 p.

Table 6. Temperature and oxygen regimes during early ontogenesis of
European grayling, 2017

Temnepatypa Bogm, °C / Etanu po3BuTky
flata/ Water temperature, °C CepepgHa t Bogu, |Bmict O, mr/gm3 /| em6pionis /
Date . °C / Average water 0, content, Stages of
PaHOK / Beuip / temperature, °C mg/dm3 embryo
morning evening development
1 i 3 4 5 6
KsiteHb / April
15 6,0 6,8 6,4 6,0
16 6,6 7,2 6,9 6,0
17 6,7 7,0 6,9 6,1
18 6,8 7,2 7,0 6,3
19 5,0 5,5 5,3 6,4
20 5,0 6,0 5,5 6,2
21 6,0 6,0 6,0 6,0
22 5,0 6,0 5,5 6,0
23 5,0 7,1 6,1 8,0
24 6,0 7,2 6,6 9,3
25 7,0 7,5 7,3 9,1
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lpodosxeHHA mab. 6
Continue of tab. 6

1 2 3 4 5 6

26 8,0 9,5 8,8 6,0 MoyaTok

27 7,0 8,0 7,5 6,0 nirmeHTaLi
oyen /

28 7.0 8,0 7,5 91 Beginning of eye

29 7,0 9,0 8,0 9,3 pigmentation

30 7,0 8,7 7,9 9,5

TpaseHb / May

1 7,0 8,5 7,8 -
2 7,0 9 8,0 -
3 7,0 9,5 8,3 -
4 8,0 8,7 8,4 -
5 8,5 9,0 8,8 -
6 9,0 10,0 9,5 - MNepegyacHe
BUYNAEHHSA /
7 95 10,2 99 _ Premature
hatch out
8 9,0 9,8 9,4 - Macose
9 g5 93 89 BUYNAEHHSA /
’ ! ’ Mass hatch out
10 9,0 10,0 9,5 -

PiBeHb BMKHMBaHHS 111 Yac iHKyOallii ikpu B cepeqHboMy ckianas 42%.

Y nocmimkenHsx 2008 p., komu iHKyOamito eMOpiOHIB POBOAWIH Y
BHUCOKOTipHOMY TocniofapcTBi «CHHEBUP» 13 BOJONOCTauYaHHAM 1HKYOaliiHUX anapariB
3 piuku YopHa, iHKyOamia BimOyBajacs 3a cepenHboi Temmeparypu Boau 7,5°C (Mexi
konmuBaHb — 5-14°C). TpuBanicte iHkyOamii ckmagana 22 nmobu. Ilinm yac Hei
CIoCTepiraiucsl 3HauHi KOJHMBAHHA TEMIIEpaTypu yOpoaoBxk aodou — mo 10°C, y
3B’A3Ky 3 METEOPOJIOTIYHNMH YMOBaMH Kparo. BrxuBaHHA 3a 4Yac eMmOpioreHesy
cranoBmio 21% [11, 12].

[Mepen BumymoieHHsIM eMOpPiOH B iKpHHII 3aliMaB MPaKTHYHO BECh IPOCTIp, OJHAK
foro o0GepTaHHs HE NPUIMHSIIOCH; TaKOX CHOCTEpiralu pyX pOTOBOTO amapary, L0
XapaKTEPHO I PO3BUTKY B MPUPOJIHUX YMOBaX.

3a HAIUMH CIIOCTEPESKEHHIMH, B CEpEIHROMY BUIIYIUICHHS €MOpPIOHIB 3a Tepioj
BCIX JTOCIIDKEHb TpHBaiia 5 1i0 3a cepenHboi Temnepatypu Boau 7,5°C.

[Ticnsg BUITYNIEHHS TUIO BUIBHUX €MOPiOHIB OyJI0 BUMIPSIMIIEHE, )KOBTKOBUH MIIIOK
MaB OBaJibHY (opMy. CTanisi «CIIOKOIO» BINBHUX eMOpioHIiB TpuBama 8—12 nib, maca
Tina cranosuia 10—12 mMr, qoBxuHa KoimBagacs Bix 9 o 11 mm.

BUCHOBKHM TA IIEPCIIEKTHUBH NOJAJBIIOIO PO3BUTKY

CdopMoOBaHO PEeMOHTHO-MATOYHE CTaJI0 €BPOIEHCHKOTO Xapiyca y Billi TPHPIYOK B
mTy4Hux ymoBax. CepenHsi Maca IUTIAHMKIB, AKi OyJM BIeplle BHUKOPUCTaHI Y
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eKCIIepUMEHTaxX 31 IITY4YHOro BiATBOpeHHS, craHoBwia 181,3£10,9 r, 3a cepenHboi
noBxuHU 25,1+0,5 cMm. Poboya TUIOAFOYICTh caMUIlb B CepeIHBbOMY cKianana 2762
IKpUHKH.

3a pe3ynabTaTaMu poOIT 3 BHPOIIYBAHHS €BPOMEWCHKOTO Xapiyca B yMOBax

PUOHUIIBKUX 1HAYCTpiadbHHUX (openeBux rocmoaapctB Kapnarchbkoro periony Oyia
po3pobiieHa TEXHOJIOTisl, KA HaJacTh MOKIIMBICTh BHPOIIYBaHHS Ta EKCILTyaTarlil
PEMOHTHO-MAaTOYHOTO cTana. J[aHa TeXHOJIOTisS BKIIOYAE CHCTEMY OC3IEPEBHOTO IUKITY
OJICp>KaHHS I[OTOJITOK ISl 3apUOHEHHS, a TAKO)K BUKOPHCTAHHS YaCTHHU MOJIOJI JJIst
[IOPIYHOTO OHOBJICHHSI PEMOHTHO-MAaTOYHOTO CTa/a.

10.

11.

12.
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®OPMUPOBAHUE PEMOHTHO-MATOYHOIO CTALA
WU BOCNPOU3BOACTBO EBPOMEMCKOIO XAPUYCA
THYMALLUS THYMALLUS (LINNAEUS) B UCKYCCTBEHHbIX YC/1OBUAX

A. U. Kyuepyk, anna-kycheryk@ukr.net, MHCTUTYT pbibHOTO X03AaicTBa HAAH, r. Knes
A. 1. Mpyk, amruk@ukr.net, MIHCTUTYT pbIOGHOrO Xx03acTtBa HAAH, r. Kues
W. 10. by3eBwuu, busevitch@ukr.net, MHcTUTYT pblibHOro xo3siictea HAAH, r. Knues

Uenb. Paspabomame mMemoOsl  (OPMUPOBAHUA  PEMOHMHO-MAMOYHo20 cmada U
eocrpoussodcmea esponelickozo Xxapuyca 8 KOHMPOAupyemsix Yca08uax pulbHbIX xo3Aalicme
Kapnamckozo peauoHa.

Memooduka. B xode pabomei nposedeHHol 8 meveHue 2014-2017 ee., ucnons308anu
obwenpusHaHHele 8 pbelbosoocmee memodsl uccnedosaHull. BelpawusaHue ce2o0a1emKos U
dsyxnemkos pul6 nposodunu & npydax Aaowadsio 135 M2 [lna uHKY6auuu UKpLl APUMEHSAU
20pU30HMasnbHele annapamsi 071 sAococesbix pbl6 muna LUycmepa. a8 KopmaeHUA MAAdwux
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803PACMHbBIX 2pynn  Xapuyca UCMonab308a7aU  UCKYCCMBEHHbIU  cneyuanu3uposaHHbili  Kopm
esponelickozo npoussodumens «buoMap».

Pe3ynomamel. B meyeHue mpex nem Ha 6a3e FocydapcmeeHHO20 y4YpexrcdeHus pbibo800H020
¢hopenesozo 3asoda «/lonywHo» 66110 8bIPAWEHO PEMOHMHO-MAMOYHOe cmado espornelicko2o
Xxapuyca 8 8o3pacme mpexsaemxos obwum Konudyecmeom 15 3k3. 3a 8 mecAyes 0o socripou3sodcmsa
U3 payuoHa xapuyca 6bin U3bAM UCKYCCMBEHHbIU KOPM U MOHOCMbIO 3aMeHeH Ha ecmecmeeHHbl.
Ana KopmaeHus pel6 UCNOAb308AAU 3AMOPOMCEHHbIX AUYUHOK XupoHomud (Chironomidae).
Kopmoesoli KoaghpuyueHm ecmecmeeHHO20 KOPMA 8 meveHuU 8bIpawu8aHus MamoyHo20 cmadad 8
cpedHem cocmaesus 6 eOuHuUU,.

CpedHAa macca npoussooumeneli, Ucnonb3yemsbix 8 gocrnpouzsodcmee, cocmasnsna 181,3 e,
cpedHAa 0nuHa — 25,0 cm. MpaHuysl KonebaHuli no macce y camyos bouiau om 190 do 260 e, y camok
— om 134 0o 200 &; no dnuHe — y camoK — om 24,5 0o 29,0 cm, y camyos npedesnsl KonebaHuli
cocmaenanu om 26 0o 32 cm. CpedHAa macca camuyos bbina Ha 35,8% eviwe, 4yem CAMOK,
coomeemcmeeHHO, aHAA02u4HbIl pe3yabmam Habawdanu no cpedHell 0auUHe, — y CAMU08 OHA
npeobnadana Ha 7%. Pabo4yasa nnodosumocme caMoK 8 cpedHem cocmasnsana 2762 + 491 UKPUHOK.
OnnodomeopeHue UKPUHOK 8 cpedHem rpebobisasno Ha yposHe 60%.

Hay4yHaa Hoeu3Ha. Bniepsvie 8 YkpauHe pa3pabomaH uesocmHbili MEeXaHU3m Hay4HbIX
MPUHYUNo8 U MemoOUYeCKUX PeKoMeHOauyuli no GopmMupoB8aHU0 MAeMeHHbIX c¢mad u
UCKyccmeeHHO020 80Cnpou3so0cmaa espornelicko2o Xapuyca ¢ Yesnsto 80CCMAHO08/EeHUA YUCAEHHOCMU
nonyaayuli 8 pekax Kapnamckozo peauoHa.

Mpakmuyeckaa 3Ha4yumocmeo. [IposedeHHble uccnedosaHus AeAAlMcs o0ocHoeol 044
MAGHUPOBAHUA U 8bINOAHEHUA pabom Mo 80CCMAHOBAEHUIO YucaeHHocmu nonyaayuli esponelicko2o
xapuyca 8 sodoemax Kapnamcko2o pe2uoHa.

Knrwuesble cnosa: esponelickuli xapuyc, ¢opmuposaHuUe pemMopmHO-MamoYyHo20 cmaodd,
UCKycCmeeHHoe 80Cpou3800cmeo, pblb080OHbIE MoKazamesu, YUcgAeHHOCMb Monyaayuu.

TEXHOJOTITi B AKBAKYJIbTYPI




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /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 true
  /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 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /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 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /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 true
  /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 ()
  /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 <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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.)
  >>
  /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


