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TEHETHUKO-BIOXIMIUHI ACIIEKTH 3B’SI3KY AJIEJIBHOI'O
CKJIALY JIOKYCY Ppd-D1 1 CTIMKOCTI O3UMOI M’SIKO1
MINEHUIII IO HU3bKOI TEMIIEPATYPU

JocnimkyBanu 0coOMMBOCTI eKCIpecii aHTHOKCHIAaHTHUX CH3UMIB (Hecmermu(igHmx
1 crenudivHAX TEpOKCHIa3, KaTalasd, CyIMEePOKCHATUCMYTa3H) y POCIHH 3a HOP-
MaJBHUX YMOB Ta 3a JTii HU3bKO1 TTO3UTUBHOI TeMmeparypu. J{ocimipKyBaiu 1Ba COPTH
3 PI3HIUMH aleSIMA JIOKYCY (POTOTIEpionudHOl YyTIuBOCTI Ppd-D1 Ta KOHTPAaCTHHX
3a CTiKKicTIO 110 TimoTepMii. [TokasaHa pi3HUI MK TOCIIIKYBAaHUMHI COPTaMU MTPAK-
TUYHO 32 BCiMa MOKAa3HUKAMHU EKCIpecii aHTHOKCHJAHTHUX €H3WUMIB (aKTHBHOCTI,
YACTKH Yy CIIEKTPi OKpeMuX (popM, CTYIEHIO 3B 53Ky 3 MEMOPaHHUMHE CTPYKTypaMH,
CTYICHIO 1 HalpsAMY 3MiH, CIiBBIIHOIIEHHIO aKTUBHOCTI Pi3HUX €H3HUMIB) SIK Y KOH-
TPOJNBHUX YMOBAX, TaK 1 32 YMOB JOCIIy.

Kurouosi caoBa: Triticum aestivum; teH Ppd-D1; aHTHOKCUTaHTHI €H3UMH; EKCIIpe-
cist; rimoTtepmis.

OzuMi (hopMu TIIEHUI MArOTh 3HAYHO OUTBIIY BpOXKaWHICTh, HIXK spi. OOHAK,
yCIiIIHE BUKOPHCTAHHS O3UMHX (DOpPM MOXKE CYTTEBO OOMEKYBATHUCh, OCOOIH-
BO B 30HaX PU3UKOBAaHOTO 3emiiepoOcTBa. ONHIEIO 3 BIACTHBOCTEH, IO JIIMITYE y
HECTIPUATINBI POKU MPOMXYKTUBHICTD ACIKUX O3MMHX COPTIB € HE3HAYHA XOJIONO- 1
3uMocTiiKicTs. KpiM crientianbHux reHiB (f7; wes120, cbf, tacr7 Ta iH.), Benuke 3Ha-
YeHHsI 100 (OPMYBaHHS PE3UCTEHTHOCTI 10 HU3BKUX TEMIIepaTyp MaroTh T€HHi
CUCTEMH, BIAMOBIAIbHI 32 PO3BUTOK POCIIMH, B TOMY YHCII T€HU (OTOTEPioarnaHOT
gyTmBoCTi — Ppd [4; 5; 11; 13; 17; 20; 25; 27]. I'enn iHAUBIAyambHOTO PO3BUTKY
B32EMOJIIIOTH K MK CO0O0I0, TaK i 3 MHOXXKHHOIO IHIIMX T€HIB, BUKOHYIOYH POIh
TPHUTepiB, MO iHIMIIOIOTH JAHITFOT HACTYITHUX ITOJIN B KUTTI POCIUHY Ta peaizariii
ix BmacTuBocCTe [16; 19; 29; 39; 41].

MexaHi3Mu IJIEHOTPOTHOI [Iii TeHiB Ppd ipakTdHO He BUBYEHI. 15 3’ sicyBaHHS
TeHETHUKO-010XIMIYHIX MeXaHi3MiB BIUIMBY T'eHIiB (DOTOMEPIONNYHOT IyTIAUBOCTI Ha
(hi310I0TI9HI BIACTHBOCTI POCIIMH BaKJIMBO, HAa HAITY AYMKY, HOCIIKEHHS 0COOIH-
BOCTEH eKcrpecii eH3MMIB y pi3HHX 32 alleIbHUM CKIIAI0M ITi€] TeHETHYHOI CHCTEMHU.

© B. A. Tonrixos, C. B. YeGorap, 2019 11
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31 CKIIaJHOTO KOMILJIEKCY €H3UMIB KHBHX OPTraHi3MiB BEJMKHIA iHTEpeC BUKINKAIOThH
€H3UMH aHTHOKCHJIAHTHOI cHcTeMH, (DYHKLIOHYBaHHS SIKHX 3a0e3ledye aganTHB-
HICTb OpraHi3MiB 3a BIUIMBY OyIb-SKUX (akTOpiB JOBKULIA [2]. AHTHOKCHIAHTHI
€H3MMHU IPAITh KJIIFOYOBY POJIb Y PETYIIALlii BMICTY Ta OaJIaHCy B KIIITHHAX aKTUBHUX
¢dopm kucHio (ADK). ADK, sik BitoMO, KpiM HETaTUBHOI i1 BUKOHYIOTB (DYHKIIIT IT0-
CEpE/IHUKIB Ta CHTHAIILHUX MOJICKYJI B PeaKllii y BiINOBib HA BIUIMB Pi3HUX (aKTo-
piB cepeioBuIla, HU3bKUX TeMIieparyp 30kpema [3; 8; 16; 23; 24; 34; 35; 43]. Pooir,
AK1 O CBIJYMIIN TIPO BIUIMB TeHIB POTOMEPIOANYHOT Yy TIMBOCTI Ha EKCIIPECit0 aHTHU-
OKCHJaHTHHUX CH3MMIB, MU HE 3HaHILIH. B 3B 53Ky 3 MM, METOIO0 pobOTH OYyI0 BU-
BUUTH EKCIIPECUBHICTh ISSIKMX CH3MMIB 32 BILTMBY HECHPUSTIMBHUX TEMIIEPATYPHUX
YMOB Ha POCIIMHH, 10 BIAPI3HSIOTHCS 3a alle]IbHUM CKJIaJIOM TeHiB Ppd. B mexax
MOCTABJICHOI METH BUKOHYBAJIM TaKi 3aBJaHHs: 1) MPOBECTH SKICHUH Ta KUIbKICHUH
aHasi3 enekTpodoperpaM MHOKHMHHUX (OPM aHTHOKCHIAHTHUX €H3UMIB (Karajas,
MIEPOKCHU/IA3, CYNEPOKCUIUCMYTa3); 2) BCTAHOBUTH YU € 3B 30K MiX IMOKa3HUKA-
MU CIIEKTPIiB AOCITIHKYBAaHUX €H3UMIB 1 TOJIEPAHTHICTIO 0 HU3BKHUX TeMIeparyp Ta
aJeJIbHUM CKIagoM Teny Ppd-D1.

Marepianu Ta MeTOIM T0CTiAKEHHS

JlociipkeHHsT TIPOBOAMIIM Ha €TiOJNIbOBAHMX TMApOCTKaX JBOX COPTIB 03UMOI
M’SIKOT MIICHUITI, SKi BiIPI3HIIOTHCS 3a aJICJIBHUM CKJIAJ0M TeHIB (OTOmepioquuHoOl
gyTnuBocTi — Muposnicbka 808 1 Tipa. ¥ MuponiBcrkoi 808 yci aneni miei cucreMu
peuecusHi (PpD-A1b, PpD-Bb, PpD-D1b) Toni, sik y copty Tipa npucyTHii 1oMi-
HaHTHUH anens PpD-Dlia [11].

ExcriepuMeHT 371HiCHIOBAIIN 32 TAKOIO cxeMor0. HaciHHs nmpopolryBanu y miacT-
MacoBUX KIOBeTax y OararomapoBoMy (iIbTpYBalbHOMY Mamepi B TEMpsiBl MpH
2627 °C npotsiroMm 4otupbox Ai0. [ToTiM 0HY MOJOBUHY POCIIHH MPOIOBKYBAIU
BUPOILYBATH 32 THX K YMOB — «KOHTPOJIbY. JIpyry MojIoBUHY TapOCTKIB EPEHOCH-
Ty XonoamibHUK (2—4 °C) — «ocmimy. [l moganemmx qociipKeHs yepes 2, 8, 24
1 72 roguHM BigOMpau 11 KOKHOTO BapiaHTy maroHu 3 10—15 pocnus.

Busnauanu cupy macy, a Tako)k Macy apoCTKiB, 3HEBOIHEHY IiCIsl TPHPa30BOI
00po0ku aieroHoM npu 2—4 °C. OTpuMaHHs TKAHUHHUX TOMOTCHATIB JIJIsI €IEKTPO-
(dopeTHdHOrO aHami3y €H3UMIB Ta eleKTpodope3 MPOBOIUIIM, SIK OMHCAHI paHilie

[9]. [Ipenaparu po34rMHHUX (OPM SH3MMIB OJICPIKYBAJIU 33 JIOTIOMOTot0 Oydepy 6e3
JIOfIaBaHHsI JCTEPreHTY, MpernapaTd MeMOpaHOo3B I3aHHUX Ta 1HIIUX MIIHO 3B’s13a-
HUX (OpPM — MiCHsl HACTYITHOTO EKCTparyBaHHs mpenapariB Oydepom 3 TpuroHOM
X-100 (mani B TeKCTI — «3B’s13aH1 (hOpMU»).

En3umu B rensix neTekTyBaiM BiANOBiAHO pekomeHparlii [30]. Hecrienudiuny
nepokcuiasny akTuBHICTh (K®. 1.11.1.7) BUSABIsUIM 3 BUKOPUCTAHHAM OCH3UIHU-
HY sIK cyOcTpar eH3uMmy, ackopOinarnepokcuaasny (K®. 1.11.1.11) i cynepokcua-
mucmyTasny (KO 1.15.1.1) — mposiBisiy 1Mo BiAHOBICHHIO HITPOTETPA30JiEBOTO
cunboro. Karanasny aktuHicth (K®. 1.11.1.6) BusiBisuin 3a 3a0apBICHHIM KpoO-
XMaJII0 BiTHOBJICHUM #ojmoM. CrenudiuyHiCTh MHOXKUHHUX (DOPM MEPOKCUAA3H JI0

12
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(hepysI0BOT KHCIIOTH BHSIBIISUTH 3a JIOTIOMOT'OFO IiJXO/Y, 3alIPOIIOHOBAHOTO y POOOTI
[40]. TIpuHIMT METOY IPYHTY€EThCSI Ha KOHKYPEHIII MK pi3HUMHU cyOcTparamMu 1e-
pokcuas. depynoBa KUCIOTA Ha BIIMIHY BiJl OCH3UIMHY HE JIa€ 3a0apBISHOTO MPO-
IOYKTy OKUCJIeHHs. [IopiBHIOIOUM CHEKTPH Hecenu(piuHol IepOKCHIa31, OTpUMaHi
[IpYU BUKOPHUCTaHHI CyMillli cyOcTpatiB OeH3uANH + (epynoBa KHCIO0Ta 31 CIIEKTPOM
miciist papOyBaHHS OCH3MIMHOM, MOJKHA BU3HAYUTH €H3UM, CIIeH(iuyHA 10 KOHKY-
peHTHoro cyOcTpary (B 1aHOMY BHIAAKY — 10 (epyaoBoi KUCIOTH) 1 po3paxyBaTi
HOTO aKTUBHICTB.

Enexrpodoperpamu 1OKyMEHTYBaIIH 32 IOTIOMOTOI0 CKaHYBaJIbHOI TPHCTABKH JI0
KOMII'f0Tepa 1 MpOBa MU KUTBKICHUH aHaji3 OTpUMaHHX JEHCHTOIPaM 3a KOMII 10~
tepHoto niporpamoro AnallC (M. A. Iomxkapckuii, . I. Pubanka, podzharsky@ukr.
net). BusHavyaiau KibKiCTh MHOYKHHHUX (OpPM (PEPMEHTIB, X BITHOCHY €JIEKTPOdO-
peTndHy pyxJiuBicTh (Rf) Ta muTOMY Bary (4acTKy) y BiICOTKax y 3arajbHOMY CIIEK-
Tpi. depMeHTaTHBHY aKTHBHICThH OILIHIOBAJIH 3a IUIOMICIO MIiKIB HA JEHCUTOTpaMax
BiJIMOBITHUX MHOXKUHHHX (DOPM, 1 pO3paxoByBaid B YMOBHUX OAMHHIAX (TIIKCETISIX)
Ha 1 Mr cyXoi TKaHMHHU (Haji B TEKCTI — «0J/Mr»). 3a3HaueHHil crocid He MmoKasye
ICTHHHHMH piBeHb ()epPMEHTATUBHOI aKTHBHOCTI, ajie € iHPOPMATHUBHUM [T TIOPIB-
HSUJIBHUX JIOCHIJKEHbD.

Cryninb iHriOyBaHHS POCTY POCIIMH Ta 3MiH TTOKAa3HUKIB CIIEKTPiB eH3UMIB (A) 3a
BIUTMBY HU3BKUX TEMIIEPaTyp pO3paxoByBaju 3a (OPMYJIOIO:

A= (K — JIY/K x 100%, nie

K'i ]l — 3HaueHHsI MOKa3HUKIB Y KOHTPOJII Ta TOCJIi/I BIAMOBITHO.

Pesynbrat nochipkKeHb OMpPanbOBYBAIM 3 BUKOPHUCTAHHSM IaKETy Mporpam
Microsoft Excel. J1ocTOBIpHICTh Pi3HUII MiX MOPIBHIOBAHUMH BapiaHTaMH po3pa-
XOBYBAJIH 3a JIOTIOMOTOI0 MTAPHOTO ABOXBUOIPKOBOTO t-TECTY.

Pe3yabraTn Ta iX 00roBopeHHs

3HIKCHHS TEMIIEpaTypy B JOCIIHUX BapiaHTaX MPU3BOAMIO JIO TaJIbMyBaHHS
pocty pociinH 000X copTiB. OlHAK, SIK BUIHO 3 PUC. 1, 3SMECHIIICHHSI MACH MTAPOCTKIB
y MOPIBHSIHHI 3 KOHTPOJIEM OUTbII CyTTEBUM Oyi0 y copty Tipa. Lle nobpe y3romxy-
€THCS 3 BITOMUM (PaKTOM NPO MAaKCMMaJIbHUHN Y MOPIBHIHHI 3 IHIIMMH TOMEOJIOT1Y-
HUMU FeHaMH HETaTUBHUI BIUTMB JJOMIHAHTHOTO ajeito PpD-D1a Ha 3uM0-MOp030-
cridikicTs [11].

st 3’sscyBaHHs pOJIi €H3UMIB B aanTalii poCiIuH BaXKJIMBO, 3 OHOTO OOKY, OLli-
HUTH 1X TIOYATKOBUH CTaH, 10 CBIAYUTH IMPO «TOTOBHICTHY» POCIMHU JI0 3aXUCTY BiJ
MOIIKO/KYBAJIBHOT Jii CTPECOBOr0 YMHHUKA. 3 IHIIOTO OOKY, BAYKIIUBUM TOKa3HHU-
KOM MPHUCTOCYBAIBHUX MOXKIIUBOCTEH € 0COONMBOCTI 3MiH, 1[0 BUHUKAIOTh Y BiJIO-
BiJlb Ha HECIIPUATIUBI YMOBH.

OnHUM 3 TIEPIIMX €TalliB ajanTailii 10 Ail HU3bKUX TEMIIEPaTyp € JeTOKCHUKAIis
aKTUBHUX (QopM KUCHIO [44]. Bizmomo, 1110 NMPOBIIHUMHU €H3UMaMH, 1110 BUKOHYIOTh

13
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3a3Ha4yeHy (YHKIIIO, € Pi3HI MEPOKCUIA3M 1 KaTalla3u, sKi PyHHYIOTh TEPOKCHIIH,
ta cynepokcugaucmyTtazu (COJ), mo HeHTpami3yloTh CYNEpPOKCHIHI paluKaliu.
Ha puc. 2 nokazaHi crieKTpu JOCIi)KyBaHUX €H3UMIB Y HOPMaJIbHUX YMOBAX KyJb-
TUBYBaHHSI.

% a %o 6
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EL] .’ 35 =
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35

- ri 4 25 o
s r 7 20 i yd
20 KAV . 2 7
15 A4 - /

- _‘( / 10 -
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Puc. 1. Ineibysanna pocmy nazonie (%) nio éniueom Hu3bkoi memnepamypu 3a 4ac ekcnosuyii
(200unu): a — cupa maca, 6 — Maca 3He80OHEHUX AYeNMOHOM NAPOCMKIS, CYYINbHA NI — copm
Muponiscora 808, nepepusuama ninis — copm Tipa

Hecnenudivuna nepokcunasa (reaskoi-nepokcuaasa, nepokcuaasa Ill, kiacuuna
MepOKCHa3a) BUSIBIICHA SIK CEpe/l PO3UYMHHUX, TakK 1 cepel 3B’ s13aHUX POpM OLIKIB.
Bceworo B criektpax 000X copTiB Oyao a0 necsiTi MHOKHHHUX Gopm (puc. 2 a, 0).
3a KiJBKICHOTO aHalli3y eJIeKTPOQOPETUUHUX CIEKTPIB BUSBICHI (POPMH CH3UMY
00’enHanu y TpH (pakiii: manopyxiuBy (3naueHus Rf 0,04, 0,06 1 0,08), 3i cepen-
HbOIO pyximBicTio (Rf 0,11, 0,14, 0,16 Ta 0,20) Ta mBuako pyxausy (Rf 0,40, 0,42 i
0,45). Sk BunHO 3 Tabn. 1, y po3noaiiai GopM NepoKCHAa3H MO CIEKTPax CyTTEBHX,
JOCTOBIPHHUX PO301KHOCTEH MK cCOpTaMH HE BCTaHOBIIEHO. [IpoTe, eKCIpecuBHICTD
MEepOKCHAa3, 0 BU3HAYANACh 3a iX aKTUBHICTIO, 3HAYHO BHUIIE B COPTY MUPOHIB-
cpka 808. 3a3HavueHa pi3HUI TOPKaiIach B MEPIIy Yepry MaIOPYXJIUBUX 1 HIBHIKO-
PYXIHMBHX (OPM CH3UMY.

st 3’sicyBaHHS aAanTHBHOT 3HAUYIOCTI €H3UMY Ba)KJIMBO BU3HAYUTH HE TUTBKU
foro 3aranbHy aKTHBHICTB (3arajibHy €KCIIPECHBHICTH) Ta KUIBKICTb, aKTHBHICTb 1
MUTOMY Bary OKpeMHX MHO)KHHHHX (OpM (KIBKICTh I'eHIB 1 aJleiB eH3UMYy Ta iX iH-
JMBilyalibHy eKcrpecito). Takok Ba)KJIMBO BU3HAUUTH BHYTPIIIHBOKIITHHHY JIOKa-
Jizaiito okpemux ¢opm ensumy [1; 10; 12; 28]. B 3B’s13Ky 3 IUM OKPEMO JOCITIIKY-
BaJIM 3B’s13aH1 (pOopMHU TIEpOKCHIa3U Ta iX YACTKY BiJ] 3arajJibHOT aKTUBHOCTI CH3HUMY.
i ¢opMu eH3MMY EKCTparyrThCs TUIBKH 3a JOIMOMOIOK HEIOHHUX JICTePIEHTIB,
OCKUIBKU 3HAXOAATHCS Y MIIIHOMY 3B’SI3KY 3 MEMOpaHHHMHU CTPYKTYpPaMHu KITiTHH,
a0o0 BcepeuHi CyOKIIITHHHUX OpraHell. 3B’ si3aHi MEePOKCHUIa3H MOKYTh BUKOHYBATH
iHIII (GYHKIIT y MOPIBHSHHI 3 HUTO30IbHUMH (pO3UMHHUME) popmami [7; 31].
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Puc. 2. Enexmpoghopemuuni cnekmpu 00CiONCYBAHUX eHIUMIG Y KOHMPOLbHUX POCTUH.
a — nepoxcudasa Hecneyugiuna pozduuHHa, 6 — nepoKcudasa Hecneyugiuna 36 ’13auda, 6 — Kamaniasa
PO3UUHNA, 2—KAMANA3d 36 A3aHd, O, € — CHeKMpPU NepoKcuoasu npu 3a0apeienti cymiuuiio 6en3uoun +
¢hepynosa xucnoma, 0 — pozuunna gopma, e — 36 ’si3ana popma, i — ackopbinamneporcudaza, 3— COJl;
300padicents cnekmpis ackopoinamneporcudazu i COJ] ineepmosano, 1—4—Muponiscoka 808, 5—6—Ti-;
pa; 1,5—excnosuyisn 2 2o0un, 2, 6—excnozuyin§eooun, 3, 7—excnozuyis 24 200unu, 4, 8—excnosuyis 72 200unu
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Taomuusg 1
ExcnpecuBHicTh HecnenugivHoi mepoxcuaasu 10cCIi>KyBaHIX COPTIB
Y KOHTPOJIi Ta iX 3MiHN y Jocaiai

AKTHUBHICTD y xonTpOmi (om/mr)
Muponisceka 808 Tipa
Hac cnocrepesieits, Gpaxuyist 3araipHa Dpaxiyis 3aranpHa
TOJMHUI > >
1 il [II |akTuBHICTH I il III |aKTUBHiCTH
182,81 | 40,05 | 546,47 | 769,34 94,41 6,00 | 63,44 163,85
8 257,08 | 58,59 | 461,28 | 776,95 110,78 | 18,03 | 116,00 | 244,81
24 323,38 | 45,80 | 636,32 | 1005,49 | 175,68 | 40,16 | 248,04 | 463,88
72 556,20 | 36,45 | 205,30 | 797,95 | 215,96 | 68,77 | 170,58 | 455,30
P 0,02 = 0,03 0,01
PO3IMO/LI OKPEMHMX ®PAKIIIH [0 CIIEKTPY B KOHTPOJII
Muponisceka 808 Tipa
Hac cizzzelf;meHL, Opaxiis Dpaxiiist
1 I I I I I
2 23,76 5,21 71,03 57,62 3,66 38,72
8 33,09 7,54 59,37 45,25 7,37 47,39
24 32,16 4,56 63,28 37,87 8,66 53,47
72 69,70 4,57 25,73 47,43 15,10 37,47
P = = =
CTVYIIIHb 3MIHU AKTUBHOCTI B JOCJII/I ¥V ITOPIBHAHHI 3 KOHTPOJIEM (%)
Muponiscrka 808 Tipa
Hac croctepeskers, Opaxuis 3aranpHa Opaxuis 3aranbHa
TOJIMHA > >
1 I 1[I |aKTHUBHICTH I I [II |axkTUBHICTH
33,62 | 68,65 | 33,84 35,60 -61,81 |-726,04 | 41,20 -46,25
8 38,88 | 63,80 | 20,47 29,83 -25,42 |-109,12 | 82,93 19,75
24 65,81 | 81,60 | 51,30 57,35 44,86 | 29,46 | 86,70 65,90
72 75,07 | 62,40 | 0,94 55,42 61,12 | 74,22 | 95,16 75,85
P 0,05 = 0,02 =
CTVIIIHb 3MIHU PO3IO/ITY OKPEMHX ®PAKIIIN B IOCIIIAI Y ITIOPIBHSHHI
3 KOHTPOJIEM (%)
Muponiscbka 808 Tipa
Yac cnocTepekeHb - -
rozu/nfn ’ ®pakiis Dpakuis
I I 111 I I 11
2 -3,07 51,32 -2,74 -10,64 -464,83 59,80
8 12,90 48,41 -13,34 -56,30 -160,60 78,72
24 19,84 56,87 -14,18 -61,69 -106,85 60,99
72 44,08 15,65 -122,20 -61,00 -6,74 79,95
P 0,03 0,05 0,02

Ipumimka: TYT 1 B HACTYITHUX TaOnuisax: P — 3HaYeHHS t-KpUTEPit0; = JOCTOBIPHOI Pi3HUII
MIDK COpTaMy HE BCTaHOBJICHO.
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Sk BUAHO 3 TaOJI. 2, aKTHBHICTh Yy KOHTPOJII 3B’sI3aHOI ()OPMHU €H3UMY, 5K 1 3a-
raJibHa IMePOKCHIa3Ha aKTUBHICTh, B POCIINH cOpTY MupoHiBchka 808 3HaYHO BHIIIE,
HiX y copty Tipa. Kpim Toro, copTu cyTTEBO Pi3HSATHCS 32 YACTKOIO 3B’s13aHOI (hopM
BiJI 3arajibHOT aKTUBHOCTI Ta ii nuHamikoro. Criouatky y MuponiBchkoi 808 B 3B’s1-
3aHii Gopmi MicTHIIOCH OibIle ooBUHU eH3uMy (61,89 %) 1, BiAmoBiHO, BUCOKA
AKTUBHICTH, 0COOJIUBO y CEPEHBO- 1 MIBUIKOPYXJIMBOI (pakiisx. B copri Tipa cro-
cTepirajiach MPOTUIICKHA KapThHA. B mapoctkax MupoHiBcbkoi 808 3MiHM aKTHB-
HOCTI 3B’13aHO1 IEPOKCHU1a3H Ta iX YaCTKH, 1[0 CIIOCTEPIranucs Ha KOKHOMY CTPOKY
KyJBTUBYBaHHS B KOHTPOJIi, B OCHOBHOMY MaJIi XapaKTep BUPaKEHOTO XBUIICTIOA10-
Horo KonuBaHHs. Y copty Tipa 3MiHuM Oyau O1JIbII MOHOTOHHI.

TakuM YUHOM, TOCIIIKYBaH1 COPTH CYTTEBO PI3HWIMCS Mi’K COOOI0 TOYaTKOBUM
CTaHOM IEPOKCH/Ia3, 0 HE MOTJIO HE BIUIMHYTH Ha PEAKIIil0 POCIUH y BiIIOBiAb HA
JII0 CTPECOBOTO YMHHUKA.

Jlyis aHani3zy ocoOIMBOCTEH peakilii pOCIUH JOCHIKYBaHUX COPTIB Ha TiloTep-
MiIO OLIIHIOBAJIM CTYIIHb 3MiH B eKcrpecii eH3uMiB. [1opiBHIOBaIM MOKa3HUKH KOH-
TPOJILHUX 1 IOCIIAHUX BapiaHTIB BiAMOBITHUX CTPOKIB KyJbTUBYBaHHsS. BumHO, 1110
3a 3MiHaMH y JIOCIIIHOMY BapiaHTi Pi3HHULS MK COPTaMH CTa€ LI MOMIiTHIIIOO
(tabn. 1, 2). HeraTuBHi 3Ha4eHHS CTyIEHs 3MiH O3Ha4Ya€ 301IbIICHHS 3HAYCHHS Bifl-
MOBIIHOTO TTOKAa3HUKA, TIO3UTHBHI — 3MEHIIICHHS. 3arajibHa aKTUBHICTh HECTICIU(iy-
HOT MEPOKCHUJIa3H B MAPOCTKaX 000X COPTIB B IIJIOMY 3MEHIIIyBaiach. Ajie y COPTY
Muponiscrka 808 11e BijI0yBaJIOCh OJHOCIPSIMOBAHE 1 TIOCTYIIOBO, TOJI K Y COPTY
Tipa B pi3Hi CTPOKH [ii rinoTepMii criocTepiraincs pisHOCIpsIMOBaHi 3MiHH. B mep-
111 TOIMHM KYJIETUBYBaHHS MapoCTKiB Tipy mpu rimoTrepMii CyTTEBO 301IbLIYBAIACH
AKTHBHICTh MaJlo- 1 CEpeAHbOPYXJIUBUX (DOPM EH3UMY, MiCIsl YOTO aKTUBHICTh BCIX
(pakiit 3MeHnryBaisack. OOpa3HO Kaxy4H, pOCIIMHU cOpTy Tipa 3/1iHCHIOBAIM «I10-
LIYK» ONTUMAIBHOTO PEKUMY (YHKIIIOHYBAaHHS B CTPECOBUX YMOBAX, IO HE MOIJIO
HE TIO3HAYUTUCh Ha EHEPrOEMHOCTI ajIanTarfii.

[IpoTunexni 3MiHK BigOyBalucs TaKoXK i y po3nonini ¢gpaxiii nepoxcugasu. B
copty MupoHiBcbka 808 muToma Bara Majo- i CepeHbOPYXJIUBUX (OPM MOCTYIIOBO
3MEHIIyBajachk, a y copry Tipa HaBmaku 30inbnryBanack. OcoOIMBUM AJIsI COPTY
MuponiBceka 808 Oyno mocTiiiHe 3pocTaHH MMiJ] Yac il TimoTepMii YacTKy IIBH/I-
KOpYXJHMBHX (OpM eH3uMy (Oinblie, HXK y J1Ba pasu), SKi € MAKOPHUMH Y CHEKTPi.
VY Tipu, HaBnaku, MUTOMa Bara nux (HopM MEpOKCHIa3H HEYXUIBHO 3HHKYBAJIACH
(tabm. 1).

HeomHakoBuM YMHOM 3MIiHIOBAaBCS B JIOCHIl TaKOX PO3MOALT Hecrnenudiuaol
MEPOKCUIA3H MK PO3UMHHOIO 1 3B’3aHOI0 (pakuismMu (Tadi. 2). B MupoHiBcbkii
808 Mao- 1 MBUAKOPYXJIHBI (OPMHU €H3UMY Y BC1 CTPOKH KYJIBTHBYBAaHHS IIPH TilO-
TepMil MOCTYMOBO NMEPEXOAMIH B POZYHMHHUN CTaH. AKTHBHICTB 3B’s13aHO1 (pakiii 31
CEPEIHBOI0 PYXJIMBICTIO CYTTEBO 3MiHIOBAJIACh B pi3Hi nepioau. Y Tipu xk B 3amex-
HOCTI BiJl TPUBAJIOCTI KYJIFTHUBYBaHHSI 3MiHH MaJIO- 1 IBUAKOPYXJIUBI (HOPMH CH3UMY
MaJIu pi3HOCIIPSIMOBaHUH Xapakrep. [licist ABaquATH YOTHPHOX TOAWH BUTPUMYBaH-
HSl 38 HU3BKOI TEeMIIEpaTypy aKTHBHICTh MaJIO- Ta CEPEIHBOPYXJIMBOI 3B’ s13aH01 (hop-
MU MEPOKCH/IA3H MOCTIHHO 301JIbIIyBaach.
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Ta0muig 2
AKTHBHICTBh Ta IUTOMA Bara 3B’ sI3aHUX () OPM NEPOKCUAA3H Y JOCTIIKYBAHUX COPTIB
NMIIeHN I i Yac crnocrepekeHb Yy KOHTPOJI Ta iX 3MiHM y JocJTiai

AKTHUBHICTb Y KOHTPOJII (om/mr)
Muponiscrka 808 Tipa
Hac ci%;;elf;melﬁ’ Opaxmii Opaxmii
1 11 111 Bceworo I 1I I Beboro
2 45,00 | 32,54 | 398,63 | 476,16 0,66 0,00 9,78 10,44
8 25,51 14,98 | 285,13 | 325,62 4,13 4,25 22,78 31,15
24 87,31 | 19,78 | 400,50 | 507,59 26,99 495 | 114,88 146,81
72 65,33 1,17 85,08 151,57 40,08 | 30,83 | 84,46 155,38
P 0,03 = 0,04 0,04
YACTKA AKTUBHOCTI 3B'SI3AHUX ®OPM BIJT 3ATAJIbHOI AKTUBHOCTI
Y KOHTPOJII (%)
Muponiscbka 808 Tipa
Hac Ci%;;elf;meHb’ Dpaxiii Dpaxirit
I 1I 1 Beboro I 1I I Beboro
2 24,62 | 81,23 72,95 61,89 21,20 0,00 15,41 6,37
8 9,93 25,56 | 61,81 41,91 19,63 | 23,57 | 19,64 12,73
24 27,00 | 43,18 | 62,94 50,48 5,18 12,33 | 46,31 31,65
72 11,745| 3,20 41,44 18,99 4,59 44,84 | 49,52 34,13
P = = 0,05 0,04
CTVYIIIHb 3MIH1 AKTUBHOCTI B JOCJIIJII ¥ TIOPIBHSAHHI 3 KOHTPOJIEM (%)
Muponiscbka 808 Tipa
Hac enocrepesies, Dpaxuist 3araibpHa Dpaxuis 3araibpHa
TOIUHH > >
I I [II |aKTHBHICTH I I [II |aKTHBHICTH
83,57 4,43 45,59 49,42 38,20 |-100,00 |-137,07 | -319,81
8 69,97 | -102,19 | 34,79 28,44 20,27 |-194,94 | -95,44 | -122,26
24 82,61 2,76 27,43 30,59 -81,35 [-527,18| 10,83 10,87
72 -7,62 [-2305,58| 87,73 -68,58 [-157,22| -78,67 | 28,18 27,90
P 0,05 = 0,02 =
CTYIITHb 3MIHHU PO3IIOAIIY OKPEMIX ®PAKIIINA B JJOCJIII Y TIOPIBHSIHHI 3
KOHTPOJIEM (%)
4 Muponiscrka 808 Tipa
ac CIOCTEePEIKEHb, - ;
ro;(m-I:n ®pakiis ®pakis
1 11 111 1 1T 111
-3,07 51,32 -2,74 -10,64 -464,83 59,80
8 12,90 48,41 -13,34 -56,30 -160,60 78,72
24 19,84 56,87 -14,18 -61,69 -106,85 60,99
72 44,08 15,65 -122,20 -61,00 -6,74 79,95
P 0,03 0,05 0,02
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Copt MupoHniBchky 808 MOKHA BBaXKATH CTAHIAPTOM CTIHKOCTI 10 HU3bKUX TEM-
neparyp. 3iCTaBisII04Md aKTUBHOCTI MEPOKCHIA3H B TKAHHHAX JOCIIIKYyBaHUX COp-
TiB HAlIPUKIiHI[ BATPUMYBaHHS B YMOBAaX TiOTEPMIi 1 HAIPSMKOM 3MiH Y TOCIiAHUX
BapiaHTax, MOYKHA MPUITYCTHTH, IO POCIUHU cOpTy Tipa «HaMararoThCsp» TOCITHY-
TH HEOOX1THOTO JUIs ONITUMAJIBHOT aJIanTallil CTaHIapTHOTO PiBHSI.

TakuM 4MHOM, TOCITiIXKYBaHI COPTH PI3HATHCS HE TUTBKH TOYATKOBHM CTaHOM
IeH-CH3UMHOI CHUCTEMH HeCIelU(IYHOT TEePOKCHIa3U, ajie W 0COOIMBOCTAMU 11
(yHKI[IOHYBaHHS B CTPECOBHX YMOBaX.

[HImIMM eH3uMoM, 10 pyHHYye TMEepOKCU BOIHIO, € Karanas3a. KaramasHa akTuB-
HICTh TOCIIIPKYBaHHUX COPTIB, SIK 1 HecnienndivyHa nepokcuaa3Ha, 3HakiieHa B 000X
TUMAX EKCTPaKTiB: PO3UMHHOMY 1 3B’s3aHOMY (puc. 2 B, T'). B pozunnHii dpaxmii
BUSIBJICHO JIBI MHOKHUHHI popMmH, y 3B’s13aHil — oqHa. BigHocHa enexTpodoperrnuHa
PYXJHUBICTh MHOKHHHUX (hopM Katanazu cknanana 0,01 i 0,02. Ha Bigminy Bix me-
pOKcHia3u, OiIbIIa YacTHHA KaTalla3u BUSBISUIACH Y PO3UMHHIN (opmi. 3a po3moi-
JIOM Yy CHEKTpi 1 4aCTKOIO 3B’513aHO1 ()OPM €H3UMY JOCHIKYBaHi COPTH Y KOHTPOJI
JOCTOBIpHO He BiJpi3HsIHch. [Ipore mapoctku copry Tipa Manu OibII BUCOKY 3a-
rajgpHy KaTajla3Hy aKTUBHICTh. MOXKIIMBO, 116 KOMIIEHCYBAJIO BiTHOCHO HU3BKY Y TIO-
piBHsIHHI 3 MupOHIBChKill 808 akTHUBHICTH HeCHEIM(IUHOT epokcuaasu (Tad. 3).

[To 3miHax y ekcmpecii KaTanazHOi aKTUBHOCTI MPH TiMOTEpMii OCIiIKyBaHi
COPTH pearyBajy HEOJAHAKOBUM 4ynHOM (Tadin. 3). Tak, y mapoctkax MupoHiBChKOi
808 akTHBHICTB 1 MUTOMA YaCTKa MaJOPyXJIMBOI Karaja3u HalPUKIHII il rimorep-
Mii 3HHKYBAJIUCh, a B IIBUAKOPYXJIUBIH 30HI CriocTepiraBcst MPOTHIICKHUN MPOLIEC
3MiH. [Ipy mpoMy 3aranbHa akTHBHICTb €H3UMY MNPAaKTHYHO HE 3MiHIOBajach. Y
copry Tipa Ha T/ MiJBUIICHHS 3arajibHOI aKTUBHOCTI KaTaya3u 3a 72-TOJMHHOTO
BIUIMBY HU3bKOi TEMIIEPATypH 3MiHU aKTHBHOCTI 1 MUTOMOT Baru OKpeMux (Qpaxiiii
SH3UMY MaJi IPOTUIIC)KHUHN XapakTep y MmopiBHsAHHI 3 MupoHiBchKiit 808.

Crig MaTH Ha yBas3i, 110 IEPOKCHJT BOJIHIO € HE TUILKH OJTHOKO 3 aKTUBHUX (hopMm
kucHIO. [le BakiMBa CUTHAJIbHA MOJICKYJIA, 1[0 BIUIMBAE HA IHIMIAIIO Ta PO3BUTOK
poreciB, HeoOXiqHUX mpu axantaiii [ 14; 37]. BianosigHoO 10 11bOTO, T€H-CH3UMHI
CHCTEMH, LI0 BiJMIOBiajbHI 3a pyHHALil0 TEPOKCHY, TOBUHHI (YHKIIIOHYBaTH Ta-
KHM YHMHOM, 100 MiJATPUMYBATH MEBHY HOrO KOHIICHTPAIIIO JIJIi BUKOHAHHS CHUT-
HaJbHOT QYHKIII1. B 3B’53KY 3 [IUM, CTAIOTh OYSBUIHUMHU Pi3HI HACIIIKY i1 IEPOKCH-
na3 i karanas. Bonu nos’si3aHi 3 pisHUM MeXaHI3MOM HeHTpasizaii mepoKcuay BoJI-
HIO 3a3Ha4eHNMH eH3umamu [33; 42]. Karanasa 3 BUCOKOIO IIBUIKICTIO CAMOCTIHHO
BIJIHOBJIFO€ OOM/IBa aTOMHU BOJIHIO, TOOTO IMOBHICTIO 3HHUIIYE nepokcui. [Tepokcuaasza
K OJJMH aTOM BOJHIO BiJJHOBIIIOE cama, a APYTHid — 3a JONOMOTOI0 1HIIOTO JTOHOPY
MIPOTOHA IIJISIXOM OKHCIIOBAHHS SIKOTOCH CyOCTpaTy. 3aBIsSKU IbOMY IMEpOKCcHIa3a
MOJKE BILUTUBATU Ha PEIOKC-CTAH KIIITHH Ta OaJlaHC Pi3HOMAaHITHUX ()i310JI0T1YHO aK-
TUBHUX crIONyK [33; 42]. B 3B’s13Ky 3 BUIIlE CKa3aHUM, KpiM HecrenupiyHOT BUBYAIN
CTaH CHeU(IYHUX MePOKCUa3: MePOKCcUIa3u GepynoBoi Ta acKOPOIHOBOI KHUCIOT
(puc. 2, 1, e, x).
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Tabmuig 3
ExcnpecuBHicTh KaTaja3u B KOHTPOJIi Ta ii 3MiHU y gocuiai
3ATAJIbHA AKTHUBHICTH B KOHTPOIJII (OA/MI")
Muponisceka 808 Tipa
Yac criocTepexeHs, Dpakuis Dpaxiin
TOJIUHH P Bcroro P Bceworo
1 11 1 11
2 48,68 27,78 76,46 46,84 16,50 63,34
8 42,20 13,44 55,64 65,90 34,02 99,92
24 67,46 28,02 95,48 76,88 49,98 126,86
72 66,86 40,74 107,60 69,74 56,52 126,26
P = = 0,05
POBIIO/IT OKPEMIX ®PAKIIIIA B KOHTPOJII (%)
Muponiscbka 808 Tipa
Yac cioctepexeHs, o - -
paKiis Dpakiist
TOJMHU
1 11 1 11

2 63,67 36,33 73,95 26,05

8 75,84 24,16 65,95 34,05

24 70,65 29,35 60,60 39,40

72 62,14 37,86 55,24 44,76

P — —

B KOHTPOJII (%)

YACTKA 3B'SI3BAHUX ®OPM BIJI 3ATAJILHOT AKTUBHOCTI KATAJIA3M

Yac CIIOCTEPCIKCHD,

Muponiscrka 808 Tipa
TOAWHHA
2 7,64 12,00
8 33,14 8,25
24 14,54 11,89
72 11,12 8,05
P =
CTVIIIHb 3MIH AKTUBHOCTI KATAJIA3U B JOCJIAI YV ITOPIBHSHI
C KOHTPOJIEM (%)
Muponiscrka 808 Tipa
UHac cocTepexeHsb, - :
Dpakuis 3araiibHa Ppakuis 3araiibHa
TOJMHHI i .
1 1I AKTUBHICTb I 11 AKTUBHICTb
2 -35,37 4,10 -21,03 -69,51 -29,45 -59,08
8 -14,27 -17,86 -39,29 -19,33 15,70 -7,41
24 54,79 18,20 44,05 1,38 36,37 15,17
72 37,96 -51,69 4,01 -8,35 69,53 26,52
P 0,05 = =
CTYIIIHB 3MIH PO3IIOLTY ®PAKIIIN KATAJIAZH B IOCIIJI YV ITOPIBHSHI
C KOHTPOJIEM (%)
Muponiscbka 808 Tipa
Yac crioctepexeHb, ; -
Dpakis Dpakiiist
TOJIMHH
1 11 I 11
2 -11,85 20,77 -6,56 18,62
8 17,96 56,41 -11,10 21,51
24 19,19 -46,20 -16,25 25,00
72 35,36 -58,04 -47,44 58,54
P 0,04 0,03
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[IpomomxeHHs TabmMIIi 3

3MIHA YACTKU 3B'I3AHUX ®OPM BIJ] 3ATAJIbHOT AKTUBHOCTI KATAJIA3U
B JOCJIIAL (%)
Hac croctepericen, Muponisceka 808 Tipa
TOJIMHU

2 -328,34 13,98
8 31,42 -36,04
24 -148,09 -52,27
72 -107,35 -336,65
P =

®depynmoBa KUCI0Ta BUKOHYE y POCITHHI 0araro (GyHKIIIH Ta CIprse PO3BUTKY TO-
JIEPAHTHOCTI 70 CTpecoBuX BIUTHBIB [21]. BoHa, 30kpema, JeTKO BCTymae y BUTBHO
pamuKambHI peakiii, 3abe3meduye X 3yNMUHKY depe3 (HopMyBaHHS CTaOiTLHOTO (de-
HOKCHJIBHOTO pamukairy [21; 26].

Sk BuaHO 3 Ta0I. 4, IEpOKCUAA31 MAIOTh Ty’Ke BEITUKY CIOPITHEHICTE 10 dhepy-
70BO1 KUCIIOTH. He3Baxkaroun Ha Te, 110 B IIJIOMY PIBEHB CITOPITHEHOCTI OJTHAKOBHI
B 000X MOCHIKYBAaHHX COpPTaxX, PO3MOMUT Y CIEKTPi cHerudiyauX A0 GepyaoBoi
KHUCJIOTH €H3UMIB HeoqHaKkoBHi. OCOOIMBO CyTTEBA PI3HUILI CITOCTEPIiragach cepen
MIBUIKOPYXIUBUX (hOopM eH3UMY: y copTy MupoHiBchka 808 iX yacTKa 3HAUHO HIYKYA.

Pi3HnM 9mHOM Takok 3MIHIOBAJIaCh CIOPITHEHICTh MEPOKCHIA3 Y BIAMOBIIL Ha
rimorepmito (tadim. 4). Tak, y MuponiBcbknii 808 gacTka crierudigaux a0 depy-
JTIOBOT KHUCJIOTH (hOpM TTEPOKCHIa3 Y 30HI CEPENHbOI PYXJIMBOCTI 3MEHIITyBaIach, a
B MIBUAKOPYXJIMBIH — 301TbITyBaIachk Maibke y ABa pasu. B mapoctkax copty Tipu
CIIOPITHEHICTh CEPETHRLOPYXIUBUX (POPM HABIAKH 3pocTaiia (0COOIUBO Y MEPIITi TO-
IUHA Oi1 TImoTepMii), CerudigHICTs MBUAKOPYXJIUBHX (HOPM €H3UMY MPAKTHIHO
He 3MiHIOBaJlach. Bka3aHi BiIMIHHOCTI MOCHITIOBAJINCH PiI3HOIO ITUTOMOIO aKTHBHIC-
TIO TIEPOKCHUAA3 y NOCTIIKYBaHUX COPTIB, KA B IIOMY Oyiia 3HAYHO BHUIIE B COPTY
Muponicrka 808 (Tadm. 5).

HeomnakoBuM y pi3sHHX COPTIB OyB po3MoAi crerudidaux 10 (HepynoBoi Kuc-
JIOTH TIEPOKCHIAa3 Mi’K PO3YHMHHOIO Ta 3B’s13aH0t0 (ppakmismu (Tabm. 6). Sk BumHO 3
Tabmuii B MupoHiBchkiit 808 3a KOHTPOIBHUX YMOB B IUJIOMY V 3B’s3aHiil ¢hopMi
Oyra OinbIa KiTbKIiCTh TTepOKCcHaasy, HiX y Tipu. JIuimre HampuKiHIll CIIOCTEPEKEHD
gacTKa 3B’SA3aHOTO eH3uMy y Tipu gocsrana 3HadeHb 111 MUpOHIBChKOi. Po3pi3HsB-
CsT TAKOXK 1 PO3IIOMLI 3B’ sI3aHUX 1 PO3UMHHKX (HOPM TT0 OKPEeMHX (PaKITisX.

Ille KOHTpacCTHIIIE PO3PIZHIMCS COPTH 3a 3MIHOIO PO3MOAUTY V BIiAMOBIIE Ha
rimorepmito. Y pocima MupoHiBchkoi 808 3a mii HU3BKOI TeMIepaTypH IIBHIKO- 1
MaJIOpyXJIUBI (DOPMH SH3UMY TIEPEXOIMIH Y PO3IMHHUN cTaH. Jlumie y MiHOpHIH (i3
CEpEeNHbOI0 PYXJIMBICTIO) 30HI JIOMiHYBaB 3BOpOTHHI mporec. Y copty Tipa 3miHu
MaJii HIIAHA XapakTep. B 1igoMy dacTka 3B’s3aHUX MEPOKCHIA3, CHCITUBITHUX 10
(hepyimoBOi KHCIIOTH, CYTTEBO 30UMbITyBanach. Lle BigOyBasocs 3a paxyHOK GopM 3
MAaJIOI0 Ta CEPEIHBOI0 PYXIINBICTIO. Y MIBHIKOPYXIIUBINA 30H1 3MiHH MaJId KOJTHBATb-
HHW XapakTep: y Tepii 2 TOAWHM iX JacTKa 301IbITyBaIacs BABIU, IMICIST 9OTO (K Y
MupoHiBCBHKiH) TToUaja 3MEHIITYBaTHCh.
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Tabnung 4

Cnopinnenicts 10 epyJioBoi kucaoTu ¢popm HecnenudiuHoi mepoxrcnasu

YACTKA BIJI 3ATAJIBHOI IEPOKCUIA3HOI AKTUBHOCTI (%) AKTUBHOCTI,
CIELIM®IYHOI JI0 ®EPYJIOBOI KUCJIOTH, Y KOHTPOJII

MuponiBcbka 808 Tipa
Yac crioctepexeHs,
Dpakii Dpakiii
TOIMHHU - ;
1 1T 11T B uinomy 1 11 111 B ninomy
2 100,00 | 97,39 5,23 96,15 84,72 0,00 92,91 88,45
8 100,00 | 74,05 13,60 89,97 | 100,00 | 0,00 93,25 96,80
24 100,00 | 90,50 5,56 96,05 100,00 | 98,42 | 94,92 97,15
72 100,00 | 80,20 4,23 98,01 100,00 | 94,57 | 95,95 97,66
P = = 0,00 =
3MIHA CITOPITHEHOCTI (%) 10 ®EPYJIOBOI KUCJIOTU B JIOCJIIJII YV TIOPIBHAHHI
3 KOHTPOJIEM
Muponiscbka 808 Tipa
UYac criocTepexeHs,
Dpaxuii Dpaxuii
TOJMHUI - .
I II 111 B nuiomy | 11 111 B uinomy
2 0,00 100,0 | -53,12 2,07 35,05 | -100,00 | -6,07 19,61
8 0,00 | -26,93 | 30,53 -3,82 15,53 | -100,00 | -7,23 8,05
24 66,35 | 100,00 | -59,51 20,36 19,55 -1,60 -5,35 9,38
72 61,95 | 100,00 | -102,41 | 27,60 11,16 -5,74 -4,22 6,33
P = 0,02 = =
Tabmumsa 5
IInTomMa akTUBHIiCTH (01/Mr) MepoKcHaa3, cenudiyHux 10 Gepya0Boi KHCI0TH
KOHTPOJIb
Muponiscrka 808 Tipa
UYac criocTepexeHb,
Dpakuii Dpakiii
TOJMHUI - :
I 11 11 B uinomy I 11 11 B ninomy
2 182,81 | 39,01 | 517,88 | 739,70 | 79,99 6,00 58,94 | 144,92
8 257,08 | 43,38 | 398,53 | 698,99 | 110,78 | 18,03 | 108,18 | 236,98
24 323,38 | 41,45 | 600,95 | 965,78 | 175,68 | 39,53 | 235,44 | 450,64
72 556,20 | 29,23 | 196,62 | 782,05 | 215,96 | 65,03 | 163,68 | 444,67
P 0,04 = 0,05 0,03
JOCIL
Muponiscrka 808 Tipa
UYac criocTepexeHs,
Dpakiii Dpakiii
TOJMHUI - .
I 11 111 B nuiomy | 11 111 B uinomy
2 121,35 | 12,56 | 332,59 | 466,50 | 84,06 | 49,56 | 36,76 | 170,38
8 157,12 | 19,93 | 332,21 | 509,26 | 117,36 | 37,71 19,80 | 174,87
24 37,21 8,43 | 282,42 | 328,06 | 77,94 | 28,33 | 32,99 | 139,26
72 52,75 13,71 | 185,96 | 252,41 74,59 17,73 8,26 100,58
P = 0,05 0,00 0,01
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HeomHakoBuM YMHOM 3MIiHIOBAaBCS B JIOCHIl TAKOX PO3MOALT HecnenudiuHol
MEPOKCHUIAa3H MK PO3YMHHUM 1 3B’si3aHMM (paxuisimu (tadm. 4, 6). B Muponis-
chKill 808 Mano- i mBHAKOPYXJIWBI (GOPMHU €H3UMY y BCi CTPOKH KYJIBTHBYBAaHHS
IIPH TIMOTEpMii MOCTYIIOBO MEPEXOJAWIN B POZYMHHHUN CTaH. AKTHBHICTD 3B’s3aHOT
(hpakiii 31 cepeHbO0 PYXJIMBICTIO CYTTEBO 3MiHIOBaNACH B pi3Hi nepioan. Y Tipu x
B 3QJIC)KHOCTI Bi/I TPUBAJIOCTI KyJbTUBYBAHHS 3MiHM MaJIo- 1 IBUAKOPYXJIUBI (hop-
MH €H3MMY Malld pi3HOCTIPSIMOBaHUHN Xxapaktep. [Ticis ABaAUsTH YOTHPHOX TOIUH
BUTPUMYBaHHsI 32 HU3BKOI TeMIIEpaTypy aKTHBHICTh Majlo- Ta CEPEIHbOPYXJIUBOL
3B’s13aH01 ()OPMH NIEPOKCUIA31 TIOCTIHHO 3011bIITyBaNIACE.

Tabmung 6
YacTka Big Bchoro cnenu(ivHoro eH3uMy i po3moisa 3B’ si3aHoi mepoKcuaa3u,
cneuudivnoi 10 gepynosoi kucjaoru, (%)

KOHTPOJIb
Muponiscrka 808 Tipa
UHac cnocrepexeHsb,
Dpaxkii Dpaxmii
TOAUHHI - -
1 11 111 B ninomy 1 11 11T B uinomy
2 5,33 5,53 65,84 76,70 0,40 0,00 3,64 4,04
8 0,59 3,37 57,11 61,07 3,08 3,26 13,33 19,67
24 442 2,94 55,59 62,95 3,59 1,74 36,60 41,92
72 13,86 0,44 29,95 44,25 0,00 13,48 | 35,12 48,60
P 0,05 = = 0,04

3MIHA PO3IIOALTY 3B’ I3AHOI ITEPOKCUIA3H, CIIELIUDIYHOL JO ®EPYJIOBOT
KHCJIOTH, Y JOCHIAI 3A TIOPIBHAHHSA 3 KOHTPOJIEM (%)

Muponiscbka 808 Tipa
Yac ciocTepekeHs, ®
paxuii Dpaxiii
TOJIUHU - :
I 11 III | B ninomy 1 11 11T B ninomy
2 84,64 | 56,38 | 32,67 | 38,00 |-2815,29| 0,00 |-110,97 | -821,88
8 -57,56 | -4,22 | 34,31 31,29 -304,40 | -359,27| 67,39 -61,57
24 89,06 | 77,15 | 59,01 61,96 -82,04 | -806,08 | 73,27 23,56
72 90,46 | -331,67 | 100,00 | 92,68 0,00 -4,72 91,68 44,65
P = = 0,05 0,05

CrnennivyHOIO MEpOKCHIA30H, K2 BUKOHYE BaXJIHMBI (QYHKLII, € ackopOiHare-
pokcuasa [38]. AckopOiHaTIepOKCHa3Ha aKTUBHICTh CIIOCTEPIraliach JIHIIE Y PO3-
yuHHIA dopmi (puc. 2, k). Bcboro BusiBieHo 15 MHOKMHHUX QOPM LBOTO SH3UMY.
Jiist KiTbKICHOTO aHalli3y pi3Hi enekrpodopeTnyni popmu 06’ €nHANN Y I SITh Ppak-
uiit. Y manopyxiuBy ¢pakuito [ BKIoumim 4otTupu GopMu 3 el1eKTpohOPETUIHOO
pyxmusictio Bix 0,04 mo 0,10, no manopyxnusiit ¢ppakuii Il — m’ste popm 3 Rf Big
0,11 mo 0,20. CepennbopyxiuBi opmu 06’ enHanu B 1Bi Gppaxuii: 11l — 3 nBoma pop-
mamu (Rf'0,24 1 0,27), IV — 3 nBoma popmamu (Rf 0,30 1 0,37). V mBUAKOPYXIUBIH
¢pakuii V Oyna ogHa Gopma 3 BITHOCHOIO eJIeKTPoPOpeTHdHO0 pyXxiuBicTio 0,74.

B 000x copTax 3a BUpOIyBaHHs B KOHTPOJIBHUX YMOBAX 31 301JIbIICHHSIM CTPOKY
EKCIO3UIIIi CIOoCTepiranocs MocTiiHe 3HMW)KEHHS MMTOMOI aKTHBHOCTI ackopOiHa-
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THepokcuaasu (Tabm. 7). Ane JoCHiKyBaHi COPTH PO3PI3HSIINCS MTOYATKOBUM CTa-
HOM €H3UMY, SIK 32 aKTUBHICTIO, TaK 1 32 PO3MOALTIOM OKpeMHX (paKiLili y CIeKTpi.
Pocnunu copty Muponiseska 808 Manu OiibIll BUCOKY aKTUBHICTb Ili€l crierudiy-
HOI MepOKCHa3M, K 32 CYMapHUM MOKa3HUKOM, TaK 1 M0 OKpEeMHUX (PpakIisiX, KpiM
HIBUJIKOPYXJIMBOI. 3a3Ha4yeHa Pi3HMI 30epirajach J0 KiHIS CIOCTepeKeHb. Bij-
HOCHO po3Mn0ily (hpakifii y CIIeKTpi MOXKHA BIJIMITUTH TaKe: HAUOIBII MaJIOPyXJIU-
Ba (¢pakuis 1) 1 mBuaKopyximBa ¢pakuis y Tipu Manu BUILi 3HaYEHHSI TOPIBHSIHO 3
MHuUpOHIBCHKOIO, YacTKa peiT (pakuiid GopM eH3UMY — MEHIII.

Tabmuis 7
IMoka3HUKU reH-eH3UMHOI CHCTeMH aCKOpPOiHATIEPOKCHIA3H Y KOHTPOJLHUX POCIHH
[MNUTOMA AKTUBHICTbD (OJI/MT’)
Muponiscbka 808
Yac criocTepekeHp, Dpakiiii
o 1 il i v v Beoro
2 42,82 32,82 10,62 9,41 1,50 98,07
8 27,16 23,29 7,34 6,65 1,10 66,54
24 9,11 14,51 4,32 3,84 0,21 33,29
72 2,88 8,87 2,03 1,58 0,09 16,32
Tipa
2 21,91 6,90 0,70 0,39 2,23 32,12
8 17,87 6,75 0,48 0,64 2,32 28,06
24 9,37 6,84 0,97 0,62 0,58 18,37
72 5,39 2,55 0,53 0,39 0,86 9,71
P = 0,05 0,05 0,05 0,01 0,05
PO3IIOJIUT OKPEMUX ®PAKIIIN IO CIIEKTPY (%)
Muponiscbka 808
Uac criocTepexeHs, Dpaknii
TOAMHU 1 11 111 IV \
2 43,66 33,47 10,83 9,60 1,54
8 40,81 35,00 11,03 10,00 1,68
24 27,38 43,60 12,98 11,54 0,66
72 17,66 54,34 12,44 9,68 0,58
Tipa
2 68,20 21,47 2,18 1,21 6,93
8 63,70 24,05 1,72 2,27 8,26
24 50,99 37,21 5,29 3,35 3,16
72 55,52 26,22 5,44 4,02 8,80
P 0,01 0,05 0,01 0,01 0,01

3a il rinotepmii cTaH reH-eH3UMHOI CUCTEMHU acKOpOiHATIIEPOKCHIA3H B IOCTi-
JOUKYBaHUX COPTIB CyTTEBO po3pi3HsBcs (Tadm. 8). B Muponiscbkoi 808 3 camoro
NOYaTKy BIUTMBY HH3bKOI TEMIIEpAaTypH aKTHBHICTh €H3UMY 3HM)KYBAaJIach i JIUIIE HA
Mi3HIX CTPOKAxX EKCITO3UIIil 30UIbIIyBaIach y MOPIBHSAHHI 3 KOHTPOJIEM aKTUBHICTh
MastopyxsuBoi ¢pakuii I. ¥ pocnun copry Tipa HaBaku akTUBHICTH ackopOiHaTIie-
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POKCHIa3u Ofpasy Pi3Ko MiJBUIyBaiacs i gocsrayia Takoi y MupoHiBchKkoi. Pi3HUM
YHHOM Y JIOCIIPKYBaHHX COPTIiB 3MIHIOBABCS MPH TilOTEPMii PO3MOILI OKPEMHUX
MHOXUHHHX (popM eH3uMy. Y MUpPOHIBCBKOT 3a paxyHOK ycCiX iHIIHX (opM 3011b-
LIyBaJIacs 4acTKa y cnekTpi ManopyxiuBoi ¢pakuii I. ¥V Tipu HaBmaku yactka miel
(pakuii 3MeHITyBanack, a MUTOMAa Bara y CiekTpi popM 3 cepeTHbOI0 PyXJIUBICTIO 1
LIBHIKOPYXJIMBUX — 301IbIIYBaIACh.

Ta0mung 8
3MmiHn B excnpecii ackopOinaTnepoxcuaasu 3a aii rimorepmii
CTVTIIHBb 3MIH AKTUBHOCTI V JOCJIIAI 3A TIOPIBHSHHS 3 KOHTPOJIEM (%)
Muponisceka 808
Yac cocTepeKeHb Dpakuii Beboro
TOITMHU 1 11 111 v \
2 58,15 78,70 75,85 64,54 72,00 67,86
8 30,37 86,94 93,38 89,48 72,73 64,24
24 -137,04 62,28 82,92 86,37 23,81 10,94
72 -597,11 33,06 79,45 71,52 55,56 -74,35
Tipa
2 -9,66 -25,06 -229,83 -1117,73 -177,78 -42,85
8 -44,99 88,23 -525,43 -699,53 -255,99 -53,50
24 -127,54 30,27 -8,48 -160,41 -685,25 -81,21
72 62,87 33,83 -23,58 -63,27 8,77 40,73
P = = 0,05 0,05 0,05 =
CTVYIIIHb 3MIH PO3IIOAUTY ®OPM EH3UMY YV JOCJIAI 3A TIOPIBHAHHS
3 KOHTPOJIEM (%)
Muponiscrka 808
Yac crioctepexeHb, Dpaxmii
TOJUHU 1 11 111 v \
2 -30,21 33,74 24,86 -10,31 12,89
8 -94,72 63,49 81,49 70,58 23,73
24 -166,15 57,65 80,82 84,69 14,45
72 -299,85 61,61 88,21 83,67 74,51
Tipa
2 23,23 12,45 -130,89 -752,46 -94,46
8 5,55 92,33 -307,44 -420,86 -131,91
24 -25,57 61,52 40,14 -43,71 -333,33
72 37,35 -11,63 -108,49 -175,45 -53,91
P 0,04 = 0,04 0,04 0,04

TakuM YWHOM, €H3UMHU, 10 PYWHYIOTh TIEPOKCH/] BOJHIO, Y PI3HUX 32 aJIeIbHUM
CKJIaZIOM JIOKycy Ppd-DI Ta pi3HOIO TOJEPAaHTHICTIO A0 TiNoTepMii COpTiB mo-pi3-
HOMY pearyrTh Ha BIUIMB IIbOTO cTpecopa. lIpudomy, ocoOIMBOCTI pearyBaHHs
TIOJISATAFOTh HE TUTBKY 1 HE CTUIBKH B 3MiHaX aKTMBHOCTI. MO)KHA MPUITYyCKaTH, 110
OB BayKJIMBUM € MEPEPO3NOALT aKTUBHOCTI €H3UMIB MK PI3HUMH iX (opMamu.
Tak, ans MuponiBcbkoi 808 € BIaCTHBMM BHUCOKAa aKTUBHICTh HECHEIU(IYHUX Tie-
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POKCHIa3, cepesl SIKKX MPH TmoTepMii 3pocTaia 4acTKa IBUAKOPYXIUBHX GOPM, sIKi
MIEPEXOIUIIN y PO3UMHHUE cTaH. KpiM TOro, 3MiHIOBajIach TaKOXK IX CHEIU(IUYHICTS,
a caMe IiJIBUIIYBaJIaCh CIIOPITHEHICTh 10 (epyI0BOT KHCIOTH. 3arajibHa aKTUBHICTh
crienuQiuHOT acCKOpPOIHATIIEPOKCH 131 HABIIAKY 3MEHIITYBaJIach. TakuM YMHOM, HEH-
Tpai3alisi HaJUIMIIKY EPOKCUAY Y POCIUH copTy MuponiBcbka 808 criomyuanacs 3
PETYISLIEI0 PEIOKC-CTaHy, OCKIIBKH aCKOPOiHOBA KMCIIOTA PAa30M 13 TIIyTaTIOHOM €
BKJIMBIIIMMH KOMITOHEHTaMH HiATPUMKHU OKHCITIOBAJIbHO-BiTHOBIIOBAaHOTO OaiaH-
cy KT [32].

B pocnun copry Tipa «mpioputer» y 3aXUCTy Bij MEPOKCHIy HaJleKaB KaTasa-
31. [Tepokcuaasu, cnenuivni 10 GepysoBOi KHCIOTH, 3B’ A3yBaJIUCh 3 MEMOPaHHU-
MU CTpykTypamu. llinBunryBanach 3arajibHa aKTHBHICTh aCKOpOiHATIIEPOKCHIA3H,
IO HE MOIJIO HE CIIPHYMHUTH 3MEHIICHHS KUTBKOCTI TaKOi Ba)KIIMBOI PEUYOBHUHH SIK
acKopOiHOBA KHCJIOTa, 1 B pe3y/IbTaTi MOIJIO MPU3BECTH A0 TOPYIICHHS PeOKC-CTa-
HY.

[HIIMIA eH3UM, 1110 BUKOHYE Ba)KITUBY POJIb B AaHTHOKCHUIAHTHOMY 3aXHCTY — 1€
CO/l. B gocnipkyBaHUX POCIMHAX CYMEPOKCHIAMCMYTa3Ha aKTUBHICTH BUSIBIICHA
JIMIIE B PO3YMHHIHN (opmi. Bcboro B enekTpoopeTHIHOMY CIIEKTPi €H3UMY OYII0 /10
15 cmyr. IIpu 3ailicHeHH] KiJIbKICHOTO aHalli3y eleKTpodoperpaMm MHOKHUHHI (opMu
00’enHanu y yotupu (paxuii: manopyxiusy 1 (3 Rf0,04, 0,05, 0,07 i 0,09), maso-
pyxmusy II (Rf0,11, 0,14, 0,171 0,21), cepenupopyxmnusy — III (Rf 0,28, 0,34, 0,37 i
0,40) 1 mBuakopyxmuBy — IV (Rf 0,43, 0,451 0,53).

3a y3aralbHEeHUMH MoKa3HUKaMK akTUBHOCTI COJl y KOHTpOII POCIMHH COPTY
Tipa He mocTynaThes pociuHaM MuponiBebkoi 808, ane 3a AMHAMIKOIO aKTHBHOC-
Ti MiJT YaC PO3BUTKY NAPOCTKIB y KOHTPOJIBHUX YMOBAaX COPTH MOMITHO PO3Pi3HSIIN-
cs (tabi. 9). B MuponiBcbkiii 808 3a niepion Bij 2 10 72 TOIUH aKTHBHICTh EH3UMY
Ha OJIMHHMIII0 MacH MOCTYNOBO 3pocTtaia. [lpu npomMy MaxopHOIO (01 MOJOBUHH
BCili akTuBHOCTI) Oyna manopyxiusa ¢pakuis [. ¥ Tipu Ha modaTKy COCTEpEKEHb
AKTHBHICTh PO3MOALISIIACS NPUOIM3HO PIBHOMIPHO MiXK OKpeMHMH (hpakmisMu. 3a
MOAAJIBIIOI0 EKCITO3HIIIEI0 aKTUBHOCTI MaJIOPYXJIMBOI | Ta mBUAKOPYXIHBOI (pak-
[i{l MPAKTUYHO HE 3MIHIOBAIKMCh, AKTHBHICTB K PEIITH (Dpakiliii — 3MEHIIyBaJIach.
BianoBigHo piBHIO aKTUBHOCTI (ppaKxiiiif pi3sHUBCS IX PO3MOILT y CHIEKTPi CH3UMY.

MikcopTOBi PO30IKHOCTI B eKCrpecii CyNepoKCHATUCMYTa3H 30epiraoTbes i
i1 BIUIMBOM HM3bKOI Temmepatypu (Tadm. 10). Y pocnun MuponiBebkoi 808 3 mep-
IIMX X TOJUH Pi3KO 301IbIyBaJIaCh aKTUBHICTh BCiX Gopm ersumy. Y Tipu e Bij-
OyBaJioch JuIIe y BOX (ppakiisix: ManopyxJuBii | 1 BUAKOPYXIHUBii. Y HaCTyIHI
ronuHu Y MUpOHIBCHKOI MMOJOBXKYBasia 3poctaru aktuBHicTs CO/l, kKpiM Mamopyx-
nuBii ¢pakuii [. Jlumme HanpukiHOi eKCHo3UIil 32 HU3bKOI TeMmneparypH (3 1oon)
3yNMUHUIACH aKTHBALisl eH3uMYy. Y pociuH copTy Tipa mporec 30iMbIIeHHS aKTHB-
HOCTI TIOIOBKYBABCSI JIMIE B MIBUIKIN Qpakiii eH3uMy, IPHUOMY TOJIOBHUM YHHOM
y mepurn roguad. B migcymky, 3aranpHa aktuBHicTh COJl 3a BILIMBY TinmoTepmii B
Muponiscekiit 808 30inburyBanace, y Tipu — 3HIKYBaiack. BiAmoBiiHUM YHHOM
BiOyBauCs 3MiHM Y pO3MOALTI (pakiiii o CIEKTpy eH3UMY.
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Tabnus 9

Ioxka3nuku ren-en3uMHuoi cucreMu COJl y KOHTPOJILHUX POCIUH

TMMTOMA AKTUBHICTbD (OJI/MT’)
Muponischka 808
Yac crocrepeskeHs, Dpaxkuii
TOAMHU 1 11 111 v Bceboro
2 72,60 22,44 2,32 22,50 119,85
8 78,23 25,00 9,49 60,35 173,06
24 78,45 10,21 13,19 36,25 138,09
72 111,23 30,87 28,98 48,68 219,75
Tipa
2 43,94 51,83 31,20 32,78 159,74
8 81,45 53,25 36,83 49,65 221,18
24 53,33 43,58 21,90 47,01 165,81
72 44,12 14,49 6,28 31,12 96,01
P 0,05 0,05 = = =
PO3MO/LI OKPEMMX ®PAKLIIH 10 CIIEKTPY (%)
Muponiscbka 808
Yac crioctepexeHb, Dpakuii
TO/IMHU 1 11 111 I\

2 60,57 18,72 1,93 18,77

8 45,20 14,44 5,48 34,87
24 56,81 7,39 9,55 26,25
72 50,61 14,05 13,19 22,15

Tipa

2 27,50 32,44 19,53 20,52

8 36,83 24,08 16,65 22,45
24 32,16 26,28 13,21 28,35
72 45,96 15,09 6,54 3241

P 0,04 0,03 = =

CymepokcuHIH pagnKai — IIe akTHBHA (JOpMa KHCHIO, sIKa € TIePIIoi0 y JaHIIF0-
Ty XIMIYHUX peaxiiiii, o MPU3BOAUTH JJO OKCHIATHBHOTO cTpecy [6; 19]. B 3B 13Ky
3 UM, JI71s1 3a0e3MeYeHHs CTIHKOCTI 0 CTPECOBUX YHMHHHUKIB, HU3BKOT TEMITEpaTypl
30KpeMa, € HeOOXiTHUM aJIeKBaTHUH PiBEHb areHTIiB, PyHHYIOUNX CYNEepOKCHIHUI
pamukai, 10 skuX i3 ea3uMiB BigHocuThest COJl. Sk cBimgarh oTpumani gaHi, Tipa
BOJIOZIJIa MEHIITAM TTOTEHITIAJIOM IIIOI0 HEeHTpasti3allii i€ akTUBHOI (OPMHU KHUCHIO.
Te, mo MuponiBcbka 808 Mae BUCOKHI PiBeHb CYNEPOKCHIINCMYTa3HOI aKTHB-
HOCTI, 1o0Ope TMOSICHIOE 3HAYHY MEePOKCHAAa3Hy aKTHBHICTh y POCIHH I[HOTO COPTY.
CrpaBa B ToMY, 1110 Y TIpOIieci HeWTpaizailii CynepoKCH I-aHiOHY BUHHKAE TIEPOKCH]T
BOJIHIO, CTBOPIOIOYH THM CaMHM HAJJTUIIOK IMi€l (i310JIOTIIHO aKTUBHOT PEIOBHHH.

He Buknmmkae cymMHIBY qyMKa, IO JUTS TOCITIPKEHHS MEXaHI3MIB afanTaiii Ba-
JIUBO HE TITBKH 3’ CYyBaHHS 0COOMUBOCTEN (DYHKITIOHYBaHHS T€H-CH3UMHHUX CHCTEM
OKpeMo, a ¥ X B3aeMOZif0. 3 Ii€f0 METOI0 PO3PaXOBYBAIM CITIBBITHOIICHHS aKTHB-
HOCTI JOCII/PKYBaHUX €H3UMIB Ta X KOJMBaHHA y 4aci (tabm. 11, puc. 3). Jlns Bcra-
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Tab6mums 10
3MiHM B excnpecii cynepokcuaIMcMyTa3H 3a Jil rimorepmii

CTVTIIHBb 3MIH AKTUBHOCTI V JOCJIAI 3A TIOPIBHSHHS 3 KOHTPOJIEM (%)
Mupomnisceka 808
Yac crnocrepeskeHb, Dpaxuii
TO/IMHU 1 11 111 v Bceboro
2 -34,71 -198,85 -1795,83 -288,67 -147,17
8 6,91 -138,82 -210,20 -22,05 -36,14
24 44,84 -316,46 -117,35 -27,66 -16,39
72 63,12 -42,13 30,69 19,88 34,48
Tipa
2 -22,53 33,84 24,28 -74,37 -5,74
8 30,06 43,72 60,41 11,69 34,28
24 30,15 2,75 28,53 -16,46 9,52
72 50,37 15,06 30,83 -29,50 17,87
P = 0,03 0,05 = 0,05
CTVYIIIHb 3MIH PO3IIOALITY ®OPM EH3UMYV V JOCJIIAI 3A TIOPIBHSHHS 3
KOHTPOJIEM (%)
Muponiscrka 808
Yac cocTepexeHb, Dpaxmii
TO/IUHU 1 1T 11T v
2 45,50 -20,91 -667,00 -57,24
8 31,62 75,42 -127,85 10,35
24 52,60 -257,83 -86,75 -9,69
72 43,71 -116,92 -5,78 -22,28
Tipa
2 -15,88 37,43 28,39 -64,91
8 -6,41 14,36 39,76 -34,37
24 22,80 -7,48 21,01 -28,72
72 39,56 -3,42 15,78 -57,69
P 0,03 0,05 0,05 0,05

HOBJICHHSI pO301KHOCTEH MK COPTaMH, 3 OJHOTO OOKY, TOPIBHIOBAIM YacOBY JIU-
HaMiKy 3MiH CITiBBiJIHOLICHb aKTUBHOCTI JOCIIIP)KyBaHUX CH3UMIB Y KOHTPOJIBHUX
yMoOBax. 3 1HIIOr0 OOKY, 3’SICOBYBJIM JJIsl KOYKHOTO COPTY, YW € PI3HHILS HAIPIMY
3MiH y JIOCIIiJIi 32 MOPIBHSHHS 3 KOHTpoJiieM. ToOTo, un BitOyBaeThes 3a Aii cTpecopa
nepeOy10Ba PyHKI[IOHYBaHHS BChOTO IeHOMY, a00 MPUHANMHI BiAMOBITHOTO KOMII-
JIeKCy TeHiB. 3arajibHHid HApsM 3MiH BU3HAYQIIM 32 PI3HULCIO 3HAYCHb HA IMOYaTKy
1 HAITPUKIHII CIIOCTEPEKEHb.

Sl BHJIHO, y KOHTPOJII 11O CeMi 3 JIeB’SITi MOKA3HUKIB JMHAMIKA iX 3MiH € jia-
METpPaJIbHO MPOTHIICKHOIO Y JIOCHIKYBAaHUX COPTIB. BHHSATKOM, 3a SKMM HeMae
PI3HUII MiX COPTaMH, € BiIHOIICHHSI aKTUBHOCTI PO34nHHMX (popM HecrerudigHoT
MEePOKCHUIa3K Ta ackopOinarnepokcuaasu 1o akruBHocTi CO/l. Lle MoKHA MOSICHUTH
HEOOX1THICTIO ISl KJIITHH OyAb-SIKOTO COPTY HEHTpaizalii Ha/UIMIIKY TEPOKCHIY
BOJHIO, sikoro npoaykye CO/l, Ta 30epexeHHs HeO0OXiTHOTO BMICTY acKOpOiHOBOI
KHCJIOTH.
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Tabmuus 11
ChiBBiHOLIEHHSI AKTHBHOCTI €H3MMIB Yy I0C/II/IKYBAHHUX COPTIB Ta iX JUHAMIKA

= Buau criBBijHOMIEHD *
% YMmoBHU £ 3a 3araJbHOI0 AKTUBHICTIO 3a akTHBHICTIO PO3YMHHUX (JOPM €H3UMIB
O |KyJIbTUBYBaHHSA E nsPO/ | ferPO/ | cat/ | nsPO/ | nsPO/ |ascPO/ | ferPO/ | cat/ | nsPO/
SOD | SOD | SOD cat SOD | SOD | SOD | SOD cat
2| 642 | 6,17 | 0,64 | 10,06 | 2,45 | 0,81 1,14 | 0,59 | 4,15
KomTpos 8| 449 | 4,04 | 0,32 | 13,96 | 2,61 0,38 1,00 | 0,21 | 12,13
M 24| 728 | 6,99 | 0,69 | 10,53 | 3,61 0,23 1,80 | 0,59 | 6,10
721 3,63 | 3,56 | 0,49 | 7,42 | 294 | 0,07 | 0,67 | 044 | 6,76
Harmpsim 3min 10,18 | 10,14 | 10,00 | |0,31 | 10,39 | 10,92 | |0,00 | |0,04 | 10,01
21 3,73 | 091 2,30 | 2,59 | 0,96 | 0,20 | 0,87 | 0,35 | 2,75
KoHtpots 8| 3,01 1,07 | 2,71 2,45 | 0,97 | 0,13 | 0,47 | 041 2,33
T 241 8,70 | 2,72 | 3,94 | 3,66 1,91 0,11 1,00 | 0,67 | 2,84
72| 10,32 | 4,63 | 2,75 3,61 3,12 | 0,10 1,22 1,21 2,58
Hampsim 3min 10,83 | 10,91 | 10,00 | 10,90 | 10,88 | /0,81 | 10,88 | 10,43 | 0,00=
Px = 0,05 0,01 0,02 | 0,05 = = = 0,03
2| 1,67 1,57 | 0,31 5,35 1,15 0,11 0,49 | 0,24 | 4,80
. 8| 2,31 2,16 | 0,33 7,03 1,62 | 0,10 | 0,77 | 028 | 5,74
M| MO aT267 | 2,04 | 033 | 803 | 1,73 | 018 | 249 | 026 | 6,57
72| 2,47 1,75 | 0,72 | 3,44 1,68 | 0,19 | 3,69 | 0,65 2,58
Hampsim 3min 10,68 | 10,04 | 10,64 | 10,09 | 10,68 | 10,81 | 10,94 | 10,65 | |0,19
2| 1,42 1,01 0,60 | 2,38 1,04 | 0,27 | 0,63 | 0,53 1,94
. 8| 1,35 1,20 | 0,74 1,83 0,97 | 0,30 | 0,82 | 0,66 1,48
7| AemA 05 | 093 | 072 | 147 | 076 | 022 | 0,63 | 059 | 1,29
72| 1,39 1,28 1,18 1,19 1,05 0,07 | 0,93 0,76 1,38
Harmpsim 3miu 0,08=| 10,17 | 10,76 | 10,98 | 0,03=| [0,74 | 10,38 | 10,65 | |0,70
p 0,04 | 001 | 001 | 002 | 005 = = 1002 | 003

Ipumimka: * — HaBeIeHO JaHi BiTHOIIEHHS aKTWBHOCTI 3araibHOi a00 pO3UYMHHOI popMH
en3uMiB; M — Muponiscbka 808, T — Tipa; nsPO — necnenudiuna nepokcunasa, ferPO —
nepokcunasa, crernudivaa 10 gepyrnoBoi kucimoru, ascPO — ackopOiHarmepokcunasa, cat
— katamaza, SOD — cymepokcuaarcMyTasa; HalmpsM 3MiH — TCHCHIS 3MiHH Ha MiACTaBi
3iCTaBJICHHS TIOKA3HUKIB 3 TIOYaTKy 1 HAPHUKIHII CIIOCTEPEKEHb: |— 3MEHILIEHHS 3HA4YCHb,
71— 30UIBLICHHS 3HAYCHb, = — CYTTEBOI 3MIHM HeMae, WH(PU O3HAYAIOTH JOCTOBIPHICTH
(R?) mniwiitroi anpOKchauu HaHIB)KI/IpHI/IM H.IpI/I(l)TOM BIZMIYCHI 3aJIOBUIbHA 1 BHCOKa
JIOCTOBIPHICTb JIiHIHHOT anpokckManii; P* — BIporiaHiCTh PisHML CEPEAHBOTO MiX COpTaMH
B KOHTpOJI, P* — BIpOriAHICTb Pi3HULI CEPEAHBOrO MiXK COPTaMH y JOCIi, = AOCTOBIPHOL
PI3HHULI MXK CepeJHIMH 3HaYCHHSIMH JUISl COPTIB HE BCTAHOBJICHO.

Takok po3pi3HSUIHCS COPTH 1 32 3MiHAMH CITIBBIAHOILEHb, IO BiI0yBaJHCh MPH
rimotepMii 3a MOpiBHSHHA 3 KOHTpoJieM. Y MuponiBcbkiit 808 maiixe 3a BciMma To-
Ka3HUKaMH 3MiHIOBaJlach CIIPSIMOBaHICTh mpolieciB. Lle cBiquuTh Mpo icTOTHY Iepe-
Oyn0By (DyHKI[IOHYBaHHSI BIIIOBIHUX I'€H-CH3MMHUX CHCTEM Y BiJIIIOBiJIb HA JIiO
ctpecopa. Peakiis pociun copry Tipa 3Ha4HO ciaOkiie: 3MiHM CIIOCTEPIraaucs
JIMIIIE 32 YoTUpMa MokazHukamu. CIiiJ BIMITHTH, 110 JMHAMIKA €KCIpecii Tocii-
JUKyBaHUX €H3MMIB (aKTUBHICTb, YacTKa Yy CIEKTPi OKpeMHX (OpM, BiTHOIICHHS
AKTUBHOCTI 1 T.JI.) JIMIIE Y JCKUIBKOX BUIAJKaX 3aJ[0BUILHO BIJIOBiiana JIiHIHHOT
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3aKOHOMIpHOCTI. 311e0ible BOHA J0Ope onucyBanacs (OCTOBIPHICTh alpoOKCHMa-
il — R?>=1) moninomMiansHO0 QYHKINEIO TPETHOTO CTymeHs (puc. 3).

0,25 250,00
RZ = 1,00
0,20 200,00 — f
S R2=0,60 _e
- -
- - 2 —
N /—\4 RZ=1,00
0,15 150,00 -
R2=O,81’f /”" v
-
0,10 - 100,00
0,05 50,00
0,00 T T T T 1 0,00 : i : : :
4] 1 2 3 4 5 o 1 2 3 4 5

Puc. 3. [lpuxnao epaghiunoco onucy aminu NOKA3HUKIE Y 4ACi:
A — cnisgionowenns akmuenocmi ackopoinamneporcuoasu 0o axmusnocmi CO/l npu KynomueysanHi
pocaur Muponiscokoi 808 y docnioi, b — 3aeanvna akmuenicme COI y Muponiscokoi 808 y konmponi;
nepepusuacma Jninis — JHIUHA ANPOKCUMAYIS, CYYIIbHA — NOATHOMIAIbHA, NOPYY 3 8IONOGIOHOIO NIHIEI0
6KA3AHO 3HAYCHHSL OOCMOGIPHOCMI aNpOKCUMYIOUOT IHIT

TakuM 9WHOM, AMHAMIIL 3MiH JTOCIHIHKYBAaHUX T€H-C€H3UMHUX CHCTEM BJIACTHBI
KoyBaHHs. KomuBaabHI MPOIECH € TOJIOBHOIO OCOOJIMBICTIO JKUBHX CHCTEM 1 CITO-
CTEpIrafoThCsl Ha BCIX PIBHAX IX opraHizaimii Ta BiqA3epKaIiO0Th 0COOIMBOCTI Me-
XaHI3MIB pEeryIIOBaHHS KUTTEISITPHOCTI TIPU PO3BUTKY OPTaHi3MiB Ta iX ajanTartii.
3a3HavyeHi MexaHi3MHU 3IHCHIOIOThCS 33 MPHHIIMIIOM 3BOPOTHOTO 3B’S3KY 13 3ari3-
HEHHSIM. MOXXHA TPUITYCTUTH, IO PETYIISIIs eKCIpecii aHTHOKCHAAHTHHX CH3UMIB,
o Oyna BUSBIIEHA, 3/ilCHIOEThCS pedoBuHamu, ADK 30kpema, ki BUHHKAIOTH y
Ipolieci 1HAMBIMyaIbHOTO PO3BUTKY Ta 3a Iii crpecopis. Lle, B minomy Bimome mo-
JIOKEHHS, TIPoTe MoTpedye KOHKPETHOTO MiATBEPKCHHS B CHEIaIbHUX EeKCIIepH-
MEHTaX.

BucnoBok

Jo6pe BimoMo, M0 COpPTH 03MMOI M’SKOi IMIIEHMII 3 AOMIHAHTHUM allelieM y
nokyci PpD-D1, MaloTh 3HIKEHY CTIMKICTh 0 HU3BKUX TEMIIEpaTryp y MOpiBHSIHI
3 POCIMHAMH, IO MAlOTh aJbTEPHATUBHUN PEIECUBHHUMA ayellb. AJie TCHETHKO-0i-
OXIMIYHI MeXaHi3MH TaKoro 3B’si3Ky Mayo 3’scoBaHi. He BHKIMKae CyMHIBiB, IO
BaYKJIUBOIO CKJIAJIOBOIO IHOTO MEXaHI3My € TeH-€H3UMHI CHCTEMH, BiJIMOBiTaIbHi 3a
eKCTIPEeCifo aHTHOKCUIaHTHIX eH3uMiB. Came BiJl aZleKBaTHOTO (PyHKIIIOHYBaHHS €H-
3WMiB aHTHOKCHJIAHTHOTO 3aXUCTY 3aJIe)KUTh 0araro CTOPiH JKUTTEMISITBHOCTI opra-
HI3MY: MITPUMaHHS HEOOX1THOTO MiHIMAIBHOTO PiBHS aKTHBHHUX (POPM KHCHIO, IO
BHKOHYIOTh CHTHAJIbHY 1 MeIIaTOpHY (YHKIIi1, 3aXUCT BiJT pyHHYIOUOT [Tii HaAJIUIIKY
paaukaniB, 3a0e3MedyeHHs] ONTHMAIBHOTO PEIOKC-CTaTyCy, 1HAKTHUBAIliS MOOIYHIX
TOKCHYHHUX PEYOBHH Ta iH.
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Sk moka3anu HaBeZICHI y POOOTI JIaHi, y COPTIB, IO BiIPi3HSUIMCS 33 CKIIAJIOM
aneniB PpD-D1 Ta CTIMKICTIO JI0 TOTepMii, TeH-eH3UMHI cucTeMU (DYHKLIOHYIOTb
HEOJHAKOBUM, YacTO MPOTUIIC)KHUM YMHOM. [IpudomMy, pi3HUIIS criocTepiranacs sk
y KOHTPOJILHUX YMOBAaX, TaK i 3a il cTpecoBOro YnHHMKa. Lle cBiguuTh mpo te, 1o
JUTst (pOPMYBaHHS ajlanTallii Ma€ 3Ha4CeHHsS HE TIJIbKH OCOOJIMBOCTI pearyBaHHs Me-
TaOOJIIYHUX TMPOLECIB 32 BIUIMBY HECHPUSATIMBUX YMOB, a TAaKOX X MEPBUHHUH,
MOTIEePEAHIN cTaH.

VY pocnunax copty MuponiBcska 808, Ha Bigminy Bif Tipu, ToJI0BHY poJib y HEl-
AKTHBHOCTI, SIK y OCOOJMBOCTAX 3MiH i ekcrnpecii mig 4ac il rinotepmii, Tak iy
CHIBBITHOIIICHHSX aKTHMBHOCTI MEPOKCH/IA3U JI0 aKTUBHOCTI 1HITUX aHTHOKCHUJIAHT-
HUX CH3UMIB. SIK BXKe BiIMiYaJiocsi, IEPOKCHIa3a 3HaYHO OaratoyHKI[IOHAJbHIIIIE,
HiX Katanaza. [IpoBigHa ponib NepoKcuAa3y MPUBOJUTD 0 OUTBII TOHKOT Peryssiii
KIITHHHOTO MeTabonizmy npu agantamii. Kpim Toro, y Muponiscekiii 808 B mo-
piBHSHHI 3 copToM Tipa y BiANOBiIE Ha Jil0 HU3BKOI TEMIIEPATYPH TMPOTUIICKHUM
YHUHOM 3MIHIOETBCS (DYHKIIOHYBaHHs crieluiyHUX TMepoKcHa3: ackopOiHaTme-
POKCHIa3u 1 MepoKcuaasu, crenudiuyHoi 10 (epynoBoi KUCIOTH. 3HWKEHHS NpPU
LOMY aKTUBHOCTI aCKOpOIHATIEPOKCHIA3U CIPUSIE 30EPEKECHHIO JY)KE BaXKIHUBOTO
KOMITOHEHTY — aCKOPOiHOBOI KHCIIOTH, 1110 3a0e3Ieuye ajeKBaTHE MiITPUMaHHS pe-
JIOKC-CTaHy KJIITHH Mij 4ac Jii cTpecopa.

HeonHakoBO 3MIHIOETBCSI KCIIPECiS TAKOTO BAXKIMBOTO aHTHOKCHIAHTHOTO €H-
sumy sik COJl. Ha mizicraBi oTpuMaHmX JJaHUX MOYKHA BBaXKaTH, 1110 Y Tipu cucrema
3aXHCTY BiJl OKCHUJIATHUBHOTO BHOYXY MPH CTPECi «HE CIPABISETHCS» 3 HAMITHIIKOM
BUHHUKAIOYHX MPH [[LOMY CYNEPOKCUIHUX PAJAUKaTIB.

Bech xomIjieke BUILE 3a3HaYEHUX PO3XOKEHB € OIHIEI0 3 TPUYHMH HUKYOT CTil-
KocTi pocnuH copty Tipa 1o rinorepmii y nopiBHsHHI 3 MuponiBcbkoro 808.

Crarts Hajgiinuia g0 peaakiii 15.08.2019.
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Abstract

The aim of this work was to study the expression of some enzymes under the influence
of unfavorable temperature conditions on plants that differ in allelic composition of
Ppd genes. To accomplish this goal, the following tasks were set: 1) to carry out quali-
tative and quantitative analysis of electrophoregrams of multiple forms of antioxidant
enzymes (catalase, peroxidase, superoxide dismutase); 2) to establish whether there is
a relationship between the spectra of the enzyme under study and the tolerance to low
temperatures and allelic composition of the Ppd-D1 gene.

Material. Winter wheat varieties: Mironovskaya 808 (recessive alleles of the Ppd-D1
gene) and Tira (the dominant allele of the Ppd-D1 gene). Methods. Electrophoresis.
Complex comparative analysis. Methods of descriptive statistics. Computer data pro-
cessing.

Results. It was shown that in varieties that differ in the composition of Ppd-D1 alleles
and resistance to hypothermia gene-enzyme systems function in a different, often op-
posite way. Moreover, the difference was observed both in control conditions and un-
der stress. This indicates that for the formation of adaptation, not only the peculiarities
of the reaction of the metabolic reaction to adverse conditions, but also their initial
state are important.

In Mironovskaya 808 plants, unlike Tire, peroxidase plays a major role in neutraliz-
ing peroxide. This is manifested both in higher activity and in features of changes in
enzyme expression during hypothermia, as well as in the ratio of peroxidase activity
to the activity of other antioxidant enzymes. The leading role of peroxidase, due to
its versatility, leads to a finer regulation of cellular metabolism during adaptation. In
addition, in Mironovskaya 808, in response to the action of low temperature, the func-
tioning of specific peroxidases, ascorbate peroxidase and ferulic-specific peroxidase,
changes in the opposite way, compared to the variety Tira. The expression of such an
important antioxidant enzyme as SOD also changes in different ways.

Based on the data obtained, it can be assumed that Tira's system of protection against
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oxidative explosion in stress "does not cope" with the excess of superoxide radicals
formed.

Keywords: Triticum aestivum; Ppd-D1 gene; antioxidant enzymes; expression; hy-
pothermia.
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OCOBJUBOCTI BEJEHHSI PHBHOT'O TOCIIOJAPCTBA
HA IPUAYHANCHKNAX O3EPAX TA MEPCHEKTHUBH IHOTO
PO3BUTKY (OIVISIT)

BukopucranHs BoqHUX 010JIOTIYHHX pecypciB B MeKax OLIBIIOCTI NPUIyHANCHKUX
03€ep 3IIMCHIOETBCS B PEXKUMI CrielialbHUX ToBapHO-puOHUX rocnopapets (CTPT).
3aranpHa momma npuayHaicskux o3ep (Karym, Kapran, SAnnyr, Kyrypnyi, Karnaoyr,
Kwurait), sixi excrutyarytorbest B pexxumi CTPT, cranoButs 44,3 tuc. ra. B cepeansomy
3a nepioz 2014-2018 pp. ruiaHOBaHI NOKA3HUKM 32 00CSATaMu BHJIOBY BOJHHUX Oiope-
cypciB (BBP) B CTPI" Oynu Buxonani Ha 17-77 %. B cyuacHnX ymoBax B CTPyKTy-
Pl IPOMUCIIOBUX YJIOBIB B 03€pax BiJIMIYA€THCSI HU3BKHUI BIJICOTOK BUJIB PUO, SKHX
mty4yHo Beessitorh. Jlnme B 1Box CTPIT (Kary: i Katnabyr) 3a cratuctukoro ix ynosu
OibIi, HDK YJIOBH aOOpUTeHHMX BUJIB. B iHIIMX rocnopapcTBax ix 4acTka CTaHO-
BUTH 6:1136K0 30 %, TOOTO IpOoMICeN Oy/Iy€eThCsl Ha eKCIUTyaTallii IPUPOIHUX BOJHUX
6iopecypcis o3ep. B podoTi 00TpyHTOBY€ETHCSI HEOOXITHICTH PEPOPMYBAHHS ITiIXO/IIB
oo ¢yukiionysanHs CTPI" Ha BomoiiMax 3 BEJMKOIO IUIOMICHO.

KurouoBi ciioBa: crienianbHe ToBapHO-puOHe rocriofapctso; Karyn; Kaprai; Snmyr;
Kyrypuyii; KatnaOyr; Kurait; ppOonpoyKTHBHICTS.

B kinni 50-x poKiB MHHYJIOTO CTOPIYYs 3 METOIO OCBOEHHSI IOAATKOBUX 3€MEIlb-
HUX YTi/ib, MOKpaeHHs! puOONPOLYyKTUBHOCTI BOAOIM, PEryIIOBaHHS IiITOIICHHS
novasnocs BigaaMOyBaHHs o3ep Bif p. yHai, sike 3akiHuminocs B 70-X pokax MUHYIIO
cropivusi. 3aruiaBa JlyHato Oyna ogamOoBaHa, o3epa 3'€IHaHI 3 PIYKOIO ITYYHUMH
KaHaJIaMH, a Ha KaHaJIaX BCTAHOBIICHI NIII03U. B pe3yibTrari boro NpupoJHuii 3B'si-
30K 3 p. JyHaii OyB oOMexeHHii 1 03epa NepeTBOPUINCS B HAIMBHI BOAOCXOBHUIIA 3
pErylnbOBaHUM piBHEM BOAM. 3arajioM B YKpaiHChKil aistHUi p. [JyHait Oy moOy-
JOBaHHMI MaclITAOHWH KOMIUIEKC TIPOTEXHIYHUX CIIOPY/ 3araJibHOO TPOTSDKHICTIO
239 kM. Bin BruitouaB 215 kM mam6 i 21 nutio3 Ui peryiroBaHHs HallOBHEHHS 1
CKUJIaHHSI BOJH 3 MPUAYHANCHKUAX BOJONM 1 3pOLIYBAILHUX CHCTEM.

lMpgponoriunuil pexxuM NpUAYHAWCHKUX 03ep OyB iCTOTHO 3MIHEHW, IO MpH-
3BEJI0 JI0 MIOMITHOTO CKOPOUEHHS 1X pUOONPOAYKTHBHOCTI (OyH MOPYLICHI IUISIXH
HEpeCTOBUX Mirpauiii puo, 3HuIeHo 0n3bko 10 THC. ra HEPEeCTOBUIL), TOTiPILICHHS
SIKOCTI BOJIY Ta IT1IBUIIICHHS IIBUIKOCTI 3aMyJIeHHS Ta 3apocTanHns [3, 14, 15]. Ilo-
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OynoBaHi JJis 3[IHCHEHHS BOIOOOMIHY 03ep 3 JlyHaeMm IITyuHi KaHAIM 31 MLTHO3a-
MU-PETYISATOPAMHU HE 3MOIIM €()EKTUBHO BHUPIIIUTH 3314y MiIATPUMKH ONTUMAIIb-
HOT'O T1IPOJIOTIYHOTO PEKUMY 03€p, IO MPU3BEIIO 0 LiJI0i HU3KH EKOJIOTTYHHX MPO-
OJieM, SIKi IOPOKY MOCHITIOIOTHCS [4].

[Mpobnemy miATPUMKH PUOOIPOSYKTUBHOCTI NPUAYHAWCHKUX 03€p CIIPOOyBau
BUPILIUTH IUIIXOM OyIiBHUIITBA pUOOPO3IUIIAHUKIB JJISI TOBAPHOTO BUPOIYBAHHS
pubH, a TakoXK MacOBOTO IITYYHOTO 3apUOJICHHS 03€p SK KOMIICHCalii BTpaT mpu-
ponHux HepectoBuil. [Ipu HbOMYy OCHOBHMMH O0'€KTaMM JJIsl BCEJICHHS B 03epa
Oynu 0OpaHi pOCIMHOTIHI PUOU — TANEKOCXIHI akimiMaTi3aHTH (OUTUH 1 cTpoKaTuit
TOBCTOJIOOU Ta Oiuii amyp).

B ocraHHi poKr BUKOPUCTAaHHS BOIHUX O10JIOTTYHUX PECYPCiB B OUIBIIOCTI TPH-
JTYHAHCBKHX 03epax 3MiHCHIOETHCS B PEXKHMMI CIECLiaTbHUX TOBAPHO-PUOHUX TOCIO-
JapcTB. 3rigHo [HCTPYyKHii Mpo MOPsIIOK 3A1HCHEHHS ITYYHOTO PO3BEACHHS, BUPO-
UIyBaHHSl pUOM, THIIMX BOJHUX XMBHX PECYpCiB Ta 1X BUKOPUCTAHHS B CIIEIialib-
HUX TOBapHHUX PUOHUX TOCIONAPCTBAX [6] OCHOBOIO METOIO TaKHUX I'OCIOAAPCTB €
MiIBUIICHHS] PHOOTIPOYKTUBHOCTI PHOOTOCIONAPCHKOrO BOAHOTO 00'€KTa IIISIXOM
HITYYHOTO BiITBOPEHHSI KMBHUX PECYPCiB, a TAKOXK HUISIXOM 30epekeHHsI Ta paio-
HaJILHOTO BUKOPHCTAHHS [[IHHUX TYBOJHHX BH[IiB BOJIHUX )KUBUX PECYPCIB.

®DaKkTUYHO Take rOCMoAapcTBO € GPOopMoIo, sika nepeadayae 3akpimieHHs paBa
kopuctyBaHHsg BBP npuponHux BojgoiM 3a koprcTyBauem abo rpyrnor KOpHCTyBa-
4iB 6€3 0()OpMIICHHS [TpaBa OPEH/IM Ha KOPUCTYBAHHS TAKUMH BOIOMMaMU. 3 OJJTHOTO
0OOKy HasIBHICTb OJTHOTO KOPUCTYBad4a, SIKWH 3allikaBICHUI B MiJBHUIIECHHI pHOOIPO-
JTYKTUBHOCTI BOJOWMH Ta Y BEJCHHI palioHaJIbHOTO pUOHOTO IOCIOAapCTBa € Bia-
JIMM 3aKOHOJIaBYMM 1HCTpyMeHTOM. Hakanb, B peanisix cy4yacHOi CHCTEMH JepiKaB-
HOTO YIpaBIIiHHS B JaHil ramy3i Takui MiIxXiJg He 3a0e31meunB 0a)KaHoro eQeKTy.

Mertoto naHoi pobotu Oya omiHka cydacHoi cuctemu yrpasiinas CTPI Ta Bu-
SIBJICHHS 11 HEIOMIKIB B IPUIIyHAHCHKUX 03€Pax.

Marepian Ta MeTOIU JOCTiIZKEHHS

B po6oti BUKOpHCTaHi HOPMATHBHI TOKYMEHTH, IO PETIaMEHTYIOTh 3/ilICHEHHS
pubanbcTBa B YKpaiHi, JaHi MiCS4HOI Ta piuHOI CTaTHCTHYHOI 3BITHOCTI OpraHiB
pubooxoponu, iteparypHi [1-4, 16] Ta apxiBHi qani [9-11].

PoGota BuKoHaHa B pamkax mpoekTy «Po3poOka ontumansHoi Mojeni 30epekeH-
Hs 1 pallioHATbHOTO BUKOPUCTAHHS BOAHUX 010pecypciB MPpUAYHANCHKUX 03€p, ajal-
TOBaHOI 10 3MiH KJIIMaTy», 10 (hiHaHCyeThCs B paMKax [IporpaMu HaykoBO-TeXHiU-
HUX npoekTiB yctanoB HAH Ykpainu Ha 2019 pik.

B pamxkax jgociikeHb IPOBOAMIIOCS BUBUEHHS CTPYKTYPH YJOBIB 3 IMIPOMHUCIIO-
BUX 3HAPS/Ib JIOBY (310pOBi CITKH, KapaBkH) Ha o3epax Karym, Snnyr Ta Kyrypmyii.
Takox sik KOHTPOJIBHI JIOBU Ha o3epax Karyn, Kapran, Slnnyr ta Kyrypmny# 3mivic-
HIOBJIUCS POOOTH 3 BUKOPHCTAHHSAM Pi3HOBIUKOBOT 3510pOBOT CITKH BIYKOM 5—55 MM
[7]. Pobotu mpoBoguucs B pizHi cezonu 2019 poky.
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Pe3yabTaTu 1ociaixkeHHs Ta iX 00roBopeHHs

CyuacHuil cman gedeHHA pudHo20 20Cn00apcmea Ha NPUOYHANCLKUX 03€Pax.
ITepmri o3epni ToBapHi pubHI rocriogapersa (OTPI') Gynu cTBopeni B Onechkiid 00-
nacti B 1984 porii Ha o3epax Kurait i KanraOyr 3aramenoro miomero 11,5 Tuc. ra.
MaxcumanbHi 00caru 100yBaHHS BOIHUX O10JOTIYHHX pecypciB B ux ABox OTPI"
Oynu nocsaruyTi 'y 1988 pomi — 2033 T, ane 3romomM BOHH CYTTEBO 3HU3MIHCSI. OCHOB-
HOIO TIPUYUHOIO TAaKO1 CUTYaIlil BBAXKAETHCS 3MiHA CKOHOMIYHOTO MOPSIIKY, IO OyB
TIOB'sI3aHUH 13 3araJIbHOI0 TOCTIOAAPCHKOI0 KPH3010 B YKpaiHi y 1990-x pp. 3 BBeACH-
HAM «IHCTpyKIIii MPO MOPSAOK 3MIHCHEHHS ITYYHOTO PO3BEACHHS, BUPOIIYBaHHSI
BOJIHUX KUBHUX pecypciB Ta iX Bukopuctanus» [5] komumrai OTPI™ Gynu nepeBeneni
y PeXXHM crienianbHuX ToBapHUX puOHuX rocrnogapcts (CTPT). Takum unHOM Oy
CTBOpEHI iHIII TocTiofapcTsa: Ha o3epax Snmyr-Kyrypmyii, Karymn-Kapran, Bogocxo-
Bume Cacuk (2004 p.), a B MOTaIbIIOMy IIe HU3KA TOCIOIAPCTB HA MEHIITUX BOJIO-
Max.

3aranpHa mioma npuayHaicekux o3ep (Karym, Kapran, Snmyr, Kyrypmyii, Kar-
nabyt, Kurait), sxi excruryaryiotses B pexkuMmi CTPT, ctanoBuTh Maibke 44,3 Tuc. ra
(tabm. 1).

Tabmmis 1
Tiagposaoriuni ocodimBocCTi 03ep, siki BUkopucToByloThCs B pesknmi CTPT [4]

IMokazuuk Karya Kapran Ki/[:;;)y;)-fﬁ Karunagyr| Kwuraii
JlomxuHa, Makc., KM 20,3 5,4 46,0 21,0 24,0
[luprsa, kv MaKc. 10,2 5,1 10,0 6,0 3,9
i Cepe/H. 5,0 33 6,4 3,3 2.5
i6una. M Makc. 3,5 2.9 6.4 2,7 3,0
i Cepe/H. 2.5 1,5 2.9 1,9 1,9

ITomia, ra (3riguo pexumy CTPI) 8500,0 | 1500,0 | 22800,0 | 6500,0 | 5000,0

06’em nipu HITP, mutn. M? 250,0 35,6 888.0 131,0 1114
Kopucuuii 06’em, MiIH. M 154,18 27 421 68,5 493

Ha nux npunaznae 58 % momi Bix momi Beix CTPI 1 28 % Bin 3aranbHoi momi
BCiX prOorocmnonapcbkux BomoiM Onecbkoi o0macTi. MakcuManbHHN BIJIOB TYT OyB
nocsrayTrid y 2005 porti — 2614 T pubu. Y nmoganenri poku BuiioB pudu B iux CTPT
nexinbka 3Hr3uBCs 1 B 2012 pori Bxe cxuiraB 918 1. [Ticis 3MiHN HU3KH KOPUCTYBaviB
crioctepiraiocs 3pocTaHHs BUAOOYTKy 10 2232 Ty 2016 porti i 3HOBY CKOpOUEHHS
ynoBiB Ha TpeTuHy B 2018 porti — g0 menm Hix 1500 T (Tabm. 2). B 2017 pori BuioB
B 5 mpuayHaiicekux rocrogapcerBax (Karyn, Kapran, Snmyr-Kyrypmyii, Karmaoyr,
Kurait) cknas 31,5 % Bix 3araneHoro BuiioBy BBP y Bcix BHyTpilmHIX BomoiiMax
Opnecpkoi obmacti, a B 2018 pomi — 26,5 %.

Crig 3a3HaYUTH, IO TOCATHYTI 3HAYSHHS pUOOTIPOYKTHBHOCTI BOJIOWM B IIJIO-
My Oylii BHIIE TIOKa3HHUKIB CepeIHbOPIYHOI PUPOIHOT MPOAYKTUBHOCTI, SKi iCTO-
PUYHO peecTpyBajrcs B UX BopoiiMax 1o ctBoperHss CTPI (Tabm. 3). Pazom 3 M,
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B CY4YaCHHUX yMOBax pHOONPOJYKTHUBHICTh JJAHUX BOJOWM HE JOCAIVIA 3HAYCHb, SKi
po3paxoBaHi y BiINOBITHUX pexuMax. B cepenabomy 3a nepiox 20142018 pp. mua-
HOBI IMOKa3HUKU 3a 00CsiraMu BIJIOBY BojiHUX OiopecypciB B CTPI, siki cTBopeHi Ha
NpUAYyHAHCHKUX BOpoiMax, Oynu BukoHani Ha 17-77 % (puc. 1). [laHi moka3HUKH
ICTOTHO HMYKYE MOTEHIITHO MOXKJIMBHUX IPH ONITUMAJIBHOMY BEJICHHI pUOOTOCIoap-
CBbKOI ISJIBHOCTI.
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Karya Kaptax Aamyr-Eyrypavil Karmadyr Kmrai

M [ L1asH0EaHHHE 3araIBHEH EFRIOE, T
B [LraH0EaHEF EFLTOE BHIIE PHO, DM 3apHOIHETECA EOZ0HMA, T

OG0 cAT 3apHoTeHHT

Puc. 1. Biocomok UKOHAHHS NIAHOBAHUX NOKA3ZHUKIE UTLOBY 6U0L6 pub ma 00cs2ie 3apubnens, ki
susnavanucs pesxcumamu CTPI'y 2014-2018 pp.

3a iHIIMM BaXJIMBHM IMOKAa3HUKOM — oOcsiraMu 3apuOJICHHS — MpHIyHAHCHKi
CTPTI paniwe nomitHo ninupysanu. Y 2016 poui Bci CTPI” Onecbkoi obnacti mpo-
BeJIM 3apUOJICHHS IITYYHO BUPOINEHOK MOJOAII0 Y KiabkocTi 14,9 MiH. 1T, 1110
ckiaino Oinbmr 70 % Bif 3arajgpbHOTO 00CATY 3apuOneHHs, ske 3aiiicannu Bei CTPT
Vikpainu. 3 Hux 9,9 mun. wt. npunano Ha yactky CTPI mpuaynaiicekux o3zep. On-
Hak, y 2018 pomi o6csru 3apubnennss CTPT” Onecbkoi obnacti ckianu 8,6 MITH. IIT.,
a yacTKa MPUIyHANChKUX 03ep — TUIbKH 3,1 MJTH. mT. B 10CipKyBaHUX BOJIOMMAX
o0csr 3apuONieHHS 3HaYHO KOJIMBABCS, 110 3aJIeKaI0 BiJ IHTEHCUBHOCTI POOIT, Tex-
HIYHUX Ta ()IHAHCOBUX MOXKIIMBOCTEH rocrojapctsa. Tak y HaHOUTbIIMX oOcsTax
3apubnroroThest 03. Karyn, Snnyr-Kyrypnyii, Katnadyr (tadn. 4). Ha o3epi Kapran
3a Bech yac Iii Ha Hpomy pexumy CTPI 3apuOneHHst mpoBoAMIIOCS JIMIIE OAMH Pa3
—B 2017 poui. B minomy ciix 3a3Ha4uTH pizke 3HIKEHHS 00CATIB 3apuOIEeHHS MTpH-
JQyHaAHCBKHX 03ep, 10 € cumnToMoM HeOnaromnonmy4ynoro crany CTPI, sike B Haii-
OMmKIOMy MaiiOyTHBOMY TIPH3BE/E IO CKOPOUYCHHS YIIOBIB.

3arasoM moTpiOHO 3a3HAYMTH HACTYIMHI XapakKTepHI OCOOIMBOCTI AiSIIBHOCTI
CTPI' Ha npuayHalChKUX 03€pax:

1. BincyTHicTh cTabIIBHOCTI POOOTH OKPEMHUX TOCIIOAAPCTB, SIKA TPOSBISIETHCS
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B 3HAUHUX KOJIMBAaHHSX OCHOBHHMX BHPOOHMYMX MOKAa3HUKIB — BEITUYMHH YJOBIB 1
o0csriB 3apubnenss (Tadin. 2). Kpim 00'€KTHBHUX NPUYWH, LI KOJTMBaHHS MOB'sI3aHi
TaKOX 3 YIPaBIiHCHKUMH pillicHHAMH Jlep:kaBHOrO puOHOTO areHTcTBa YKpaiHH, y
BIJIIIOBITHOCTI J0 SIKMX BiIOyBaeThcs 3MiHa kopucTyBauiB pexkumiB CTPI™ Ha o3e-
pax.

2. HasiBHIiCTh 3aranbHOi TeHEHIT 3HMKeHHs edextuBHOCTI podotu CTPI. 1ls
TEHJICHIlIST HA0YHO BiJIOOPAKAETHCS B 3MIHAX BUMOT MI3HIMIMX PEIAKIN PEexXUMIB
CTPI" y nopiBHsIHHI 3 Oinbll paHHIMU iX Bepcisimu (Tabm. 4). [IpakTHuHO KOXKHA
HOBa PEJIaKilis PeXUMY BCTaHOBIIOE i kKopuctyBadiB CTPI Hibk4i mOKa3HUKH
BEJIMYMH 3arajlbHOTO BWJIOBY, BHJIOBY BH/IB PHO, IO BCEISIOTH, i OOCATIB MITYyY-
HOTO 3apUOJICHHS. X0uYa, BUXOJSYM 3 BUMOT [HCTPYKIIi PO MOPSIOK 3/1iHCHEHHS
LITYYHOTO PO3BEJICHHS, BUPOILyBaHHS PUOH, IHIINX BOJHUX KUBUX PECYpCIiB Ta iX
BUKOPHCTAHHS B CIICIiaJIbHUX TOBAPHUX PHOHHMX rocHojapcTBax [6] Bce MOBHHHO
OyTu HaBIAKHU.

3. Hu3bpka yacTka MITy4yHO BCEJICHUX BHJIIB PUO B CTPYKTYPi IMPOMHUCIIOBUX YIIO-
BiB (puc. 2). Tinbku y aox CTPI" (Karymn i KatnaOyr) 3a cTaTHCTHKOIO BHIH, SIKUMH
MIPOBONIIN 3apHOJICHHS, IIEPEBaKAIOTh B YJIOBaX. B 1HIINX rocronapcTax ix yacTka
CTaHOBHUTH 0113bK0 30 %, TOOTO poMucen OynyeThCsl Ha eKCIITyaralii IpUpOAHUX
BOJIHUX Oiopecypcis o3ep. st o3ep SAnnyr, Kyrypmyit i Kuraii st HopMa 3akpimieHa
i B pexxumi CTPI.

£ 90
g0
T0
60
30
40

30 —

20 —

10 —
0

Karya Kapran Axmyr-Kyrypayit Katmagyr Kurait
B Il1aHoEa HIH BILIOE, sTigHo pessnay CTET $a KTHUHI EITOE

Puc. 2. [Tnanosanuil i hakmuunuii siocomok 6 ynoeax CTPI” 6udis, skumu 3apubnioioms ozepa
6 2014-2018 pp.

JilicHmii cTaH 3araciB BB puO, SIKUMH 3apHOIIOIOTH, e Tiplie, HiX I Bi-
noOpaxae odiniiina cratuctuka. llo-mepiie, rocrnonapcTBa B LIOMY 3HHXKYIOTH
o0csaru 3apubneHHs. KpiMm Toro, € mijicTaBu BBaXKaTw, IO B ACSKUX BHIAJIKaX y
3BiTax Mpo 3apuOJICHHA JaHi He KOpekTHi. [lo-apyre, B yMoBax BiJiCyTHOCTI edhek-
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TUBHOTO pU003aXUCTy Ha OCHOBHHMX KaHaJlaX, SIKUMH MOJAE€ThCS BOAA 1 sKi 3'€HY-
10Th 03¢epa 3 p. JlyHaii, peodiibHI TOBCTOI00M Oijvii Ta CTPOKATUH Ta HOTo Ti0puIn
(Hypophthalmichthys molitrix, Hypophthalmichthys nobilis) Ta ix TiOpuau MarOTh
MOJKJIMBICTh MPAKTHYHO 0€3 MEPEIIKOIU BUXOIUTH B piuky. B pesynbrari mis mo-
JinmeHHs 3BiTHOCTI okpemi kopuctyBadi CTPI™ nepiognyno 3anucyroTs yiaoBU Ka-
pacs (Carassius gibelio), nsma (Abramis brama) Ta IHIIKX BHUIIB pUO SK YJIOBU
TOBCTOJIO0IB. JlaHuii (hakT MmiATBePIKYOThCS JTOCHIHKEHHSIMU, SIKi OyJIU TIPOBEICH]
B 2019 poui B o3epax Karyn, Kapran, Snmyr ta Kyrypnyii. Tak Oyna npoanaizo-
BaHa CTPYKTypa MPOMHCIOBUX YJIOBIB pU0 Ta 3/11HCHEHUH aHai3 CTPYKTYpH YIIOBIB
PI3HOBIYKOBOKO 30pOBOO CiTKOIO. JlaHi JOCIi/PKEHHS TOKa3alid, 0 B CTPYKTYpi
ixTiohayHu BUIH, SIKUMU 3apHOIIIOIOTH 03€pa, 3a YMCENBHICTIO Ta 32 MacOl0 He Tie-
peButryoThes 5—10 % BiJ 3arajibHOTO YIIOBY.

4. BinmivaroTkcs icToTHI BinMiHHOCTI B edekruBHOCTi misuibHOocTi CTPIT Ha
pizHuX o3epax. Tak BiTHOCHO YCHIIIHO 3AIMCHIOETHCS poboTa Ha o3epax Karyin i
Anmnyr-Kyrypnyii. [ocnonapera Ha o3epax Karnadyr i Kurait nemoHCcTpyloTh Hald-
OLTBII MOMITHE 3HWKEHHS PUOOTIPOAYKTHBHOCTI, OCOOIMBO Yy MOPIBHSIHHI 3 MEpio-
noM ekcrutyatanii ix B pesxkumi OTPT (ta6m. 3). Abcontornum ayrcaiinepom € CTPT
Ha o3epi Kapraun, sike »OIHOTO POKY HE HAOMU3UIIOCS O BUKOHAHHS IJIAHOBAHUX
MOKA3HUKIB PEKHMY.

Oxpemo ciin 3a3HauuTH, M0 nutomMa pudonpoaykruBHicts CTPIT (kr/ra) nHa
BEJIMKHUX BOJAOMMAaX 3HaYHO HMKYE, HIXK Ta, IO JOCITHYTA Ha JIESKUX MaldX BO-
noiiMax. Ha HeBenMKUX BOIONWMAX 3 KOHTPOJIbOBAHUM BOJHUM PEKUMOM MOKIIMBO
Habararo e()eKTUBHO MPOBOJAUTH PHUOOBOIHO-MEIOPATUBHI 3aX0H, MTYYHO c(Hop-
MYBAaTH BUCOKOITPOIYKTUBHHUI IXTIOLEHO3 1 3MIHCHIOBATH 00JIOB BUPOIIEHOT PUOH.

Cyuacni npoonemu sedenns CTPI” ¢ npudynaiicokux o3epax. BiTHOCHO HeBU-
coka edekruBHicTh podoTr CTPI" Ha mpuayHalicbKHUX 03epax MoB'si3aHa 3 HU3KOIO
EKOJIOT1YHUX, TIPABOBUX, TEXHIYHHUX (PaKTOPiB:

1. Exocucremu o3zep QpyHKIIOHYIOTh B YMOBaxX 3a0pyIHEHHS, IBITIHHS Ta ITiJI-
BHIIICHHSI PIBHS MiHEpasi3allii BOJIU, 3aMYJICHHS, OOMUTIHHS, BCUXaHHS BOJIOWM Ta
iH. 3arajgoM OUIBIIICTh 03P 3HAXOJATHCS B HE33JJOBUILHOMY C€KOJIOTIYHOMY CTaHi.
[MoripmenHs BogooOMiHy Mix o3epami i p. JlyHal, iHTeHcHiKallisi rocrnogapcbkoi
JiSUTBHOCTI, BEIMKUE 3HOC TIAPOTEXHIYHUX CIIOPY, TPU3BEJHN 10 3HAYHOTO 3HUKEH-
Hs IKOCT1 BOJM BOJIOMM Y 3B'SI3KY 3 HAJJIUIIKOM OiOTEHHHX PEYOBHH, IO MiJICUITIOE
porLecu eBTpodikariii.

2. 3HauHa YacTHHA iXTiOMacH y BEIMKMX BOAOMMAaX MpuIazae Ha JIpiOHI He-
MIPOMMUCIIOBI BUAM, Ki, B MiJCYMKY, CIIOXHBAIOTh OUIBIIY YaCTHHY KOPMOBOI 0a3u.
Tak, 3a pe3yabraTaM¥ BJIACHUX IXTIOJIOTIYHUX JociimkeHb B 2019 pori B ynoBax
Ppi3HOBIUKOBOI 350poBoi ciTku B 0. Kapran ta 0. Karyn nominyBanu iopx 3BU4aii-
uuii (Gymnocephalus cernuus), ripyak (Rhodeus amarus), BepxoBozaka (Alburnus
alburnus) Ta iH. Y 3B 3Ky 3 BIZICYTHICTIO TEXHIYHOT MOXKJIUBOCTI TPOBEACHHS MEJTi-
OpATHBHHUX JIOBIB, & TAKOK 3aKOHOJABYUM OOMEKEHHSM, IUISIXiB 0OPOTHOU 3 MaJio-
LIHHUMH BUJIAMU HE ICHYE.
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3. JIns Bomoiim XapakTepHa BeJIHKa HMOBIPHICTh BUHUKHEHHS 3alyXH Ta 3arube-
711 pu0, 1110 OB’ S13aHO 3 HAsIBHICTIO IEPEHOCHUKIB 1 BOTHUI Pi3HUX 3aXBOPIOBAaHb Ta
HE3a/I0BUILHUMH T1IPONOTIYHUMH yMOBaMH. Takok 3HAUHMH TUCK Ha MOJIOIbL U0,
SIKUMH 3apUOJTIOIOTh 03€pa, 3IHCHIOE BeJMKa KUIBKICTh PUOOTIHUX MTaxXiB.

4. Puborocnomapcbka ekcrutyaraiist npuayHaicbkux ozep B peskumi CTPI Oara-
TO B YOMY CYIEPEUUTh METi BEJCHHS CTaJOro pUOHOTO rOCMoAapcTBa B TapMOHil 3
3aBAaHHSAMH 30epeKeHHs1 010pI3HOMAHITTS Ta MPOLYKTUBHOCTI IX MPUPOAHUX EKO-
cucteM. Ockinbku ocHOBHUM 3aBianHsaM CTPI € miaBuiiieHHs puOOIpPOyKTUBHOC-
Ti BOAHUX 00'€KTIB IIJSIXOM CHPSMOBAaHOTO (pOpMYBaHHS BUAOBOTO CKIIaay PHO MpH
371 ICHEHHI MacOBOT'O ILITYYHOTO 3apUOJICHHS Ta IHTECHCHBHUX PUOOBOAHO-MeEINiopa-
TUBHHX 3aX0JliB. SIK 00'€KTH 3apHONICHHS IINPOKO BUKOPHCTOBYIOTHCS JAJIEKOCXi/THI
pOCIMHOIHI BUAM-BCeneHi (ToBcTonoOu i Oinuii amyp). Lle cnpusie mpurHideH-
HIO BUJIIB abopureHHoi ixTiodayHu i nerpazaaiii crenndigHoi BOAHOT POCIHMHHOCTI
JOoCTiKyBaHUX 03ep. KpiM Toro, y BiAMOBIIHOCTI 10 MOJOXKEHb «IHCTPYKIii Mpo
MOPSIIOK 3IHCHEHHS ITYYHOTO PO3BE/ICHHS, BUPOILYBaHHS pUOHU, 1HIIMX BOAHUX
JKUBHX PECYpCiB Ta iX BUKOPHUCTAHHS B CIELIATbHUX TOBAPHUX PUOHMUX TOCIOIAp-
ctBax» [6], CTPI moBHHHI cTBOpIOBATUCS Ha BOAOMMAX, SIKi € MAJIOTIPOAYKTHBHUMH
Ta B SIKUX JIOMIHYFOTh MAJIOI[IHHI BUJIU BOJHUX OiopecypciB. HaTtomicTs, icTopudHO,
NpUAYHANCHKI 03epa, HABMaKH, € IIIHHUMH TPUPOJHUMH BOJIOWMaMH, 110 MAIOTh Be-
JIMKE 3HAUYEHHS JUIs 30epekeHHsT PI3HOMAHITTS GopH i payHH 1 3aBKAN CITyTyBaJH
MiCIIeM HepecTy Ta Haryjay [iHHAX BUAIB pHO.

5. IHCTpyKIisg PO MOPSIOK 3AIHCHEHHS IITYYHOTO PO3BECHHS, BUPOLIYBaHHS
puOH, IHIINX BOAHUX KMBHUX PECYpPCIB Ta X BUKOPUCTAHHS B CIENiadbHUX TOBap-
HUX PUOHHUX TOCIONapCTBax [6], sika Oyina po3podiieHa B OCHOBHOMY JUISI HEBEJIMKUX
BOJIOCXOBHIII 1 CTaBKiB, HE BPaxoBYy€ crielM(iku pHOOroCIoapChKOro BUKOPUCTAH-
HSl BEJIMKHUX MPHUPOAHUX BOAOIM, SIKUMH € IPUAYHaWChKI o3epa. DakTHYHO 1 iH-
CTPYKIIisi BAKOPHCTOBYETHCS SIK IHCTPYMEHT 3aKpimieHHs 3a kopuctyBadamu CTPT
BUHATKOBOTO TpaBa KOPHCTYBAaHHS BOJHUMHU Olopecypcamu BOJOWM, SKi 3 Pi3HHX
NPUYHMH HE MOXKYTh OyTH mepeziani B opeHay. B mpuHIuII, 3aKpilyieHHs] BOIOWMHU 32
OJTHMM TOCIIOIapeM Mae€ TMEeBHI NiepeBark y TMOPIiBHSHHI 3 BApiaHTOM BHKOPHCTAHHS
Horo GiopecypciB B peKHUMI 3arajibHOT0 KOPUCTYBAHHSI Ha ITiICTaB1 BUJIICHHS KBOT
BCIM OXOUMM 3aiiMaTucsi puOHUM MPOMHUCIOM. Benuke 4mcio pubOKopuCTyBadiB
3HAYHO BaKue€ KOHTPOJIOBATH. Bif HUX MpakTHYHO HEMOXKIMBO JIOMOTTHCS 3ilC-
HEHHS HeOOXiTHUX pUOOBOIHO-METIOPATUBHUX 3aXO0JliB, 0COOIMBO TaKUX JIOPOTHUX
SIK CIIOpY/KeHHsI prubo3axucty abo 3apubneHHs. [Ipote cama konuemnuis CTPI" He
Bi/IMIOBi1a€ aH1 HUHIIIHBOMY €KOJIOTIYHOMY CTaHy BOJIOWM, aHi HOpMam Cy4acHOTO
3aKOHOJaBCTBA, aHi KoHIenii cTanoro po3BUTKY Ta palioHaJIbHOTO BUKOPHCTAHHS
NPUPOIHHUX pecypciB. Bukiimkae MHOXKMHHI HapikaHHS TPOMaJICHKOCTI TIOBHE yCY-
HEHHsI MICLIEBUX IPOMaJ] Ta OpraHiB BIaAW BiJ MpoOiIeM puOOrocrnogapchbKoro Bu-
KOPUCTAHHS BOJOWM. 3arajioM 0OMEKYOUUM (PaKTOPOM PO3BHTKY PUOHOTO TOCIIO-
JapCTBa Ha MPHUIYHANCHKUX 03€pax € HeBM3HAUCHHW JOBrOTEPMiHOBHI MPaBOBHIMA
craryc 1i€i popMu rocrogaproBaHHs. 3a Takux yMoB KamnitaynoBkianeHHs B CTPT
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MpakTUIHO (200 yxe cado) 3aXUIIeHi, 10 3HaYHO 3MCHIIYE iIHBECTHULIIHHY MTpHUBa-
OJUBICTH TAHUX MIANPUEMCTB.

6. OCKIJIBKY MPUIYyHANCHKI 03€pa € BOJOMMAaMU KOMILIEKCHOTO MPU3HAYCHHS,
kopuctyBaui CTPI" He MOXyTh KepyBaTH BOJOOOMIHOM, PEKHMOM PIiBHSA 1 SIKICTIO
Boau. Taki 0COOIMBOCTI TOCTIONAPIOBAHHS YHEMOKIIMBIIOIOTE CTalle BEJCHHS pHO-
HOTO TOCIIOZapCTBA.

7. He mMeHII BayxJIMBOIO € TipoOiiemMa BificyTHOCTI puO03axucTy Ha KaHamax, sKi
3a0e3Me4yI0OTh BOJOOOMIH. [CTOPHYHO, TiPOTEXHIYHUMH CIIOPYIaMH, MUTI03aMHU,
puOO03axXUCHUMH CIIOpYJaMH, KaHajlaMH OIIKyBaJUCs CTPYKTypu JlepkBomareH-
cTBa. HaroMicTh B Cyd4acHUX yMOBax TaKOi MOXKJIMBOCTI HEMA€, TOMY IIi 000B’s3KH
nepexiianarTbess Ha kopuctyBadie CTPI. Haxanb, mjis OUIBIIOCTI KOPUCTYBadiB
e(eKTHBHE TPOCKTYBaHH:, OyJiBHUILITBO, PEMOHT Ta €KCIUTyaTalis prO03axUCHUX
CHIOPYL € IOPOTOBAPTICHUM 3aX0JI0OM. TOMY OLIBIIICTh JAHUX CIIOPY/] CIIPOCKTOBAHI
HeeEeKTUBHO, MOOY0BaHI 3 MOPYLICHHSIM HOPM i, SIK HACITI 0K, HE BAKOHYIOTh CBOET
(byHKIii,

8. PiBeHb pO3BUTKY MPiCHOBOJHOT aKBAKYIbTYPHU 3aJHIIAE€THCS HU3bKUM. [Ipen-
CTaBJICHHIT JOCUTH HEBEJIMKHiI ACOPTHMEHT BHJIIB pHb, 10 BUpOIIyeThes. Moro oc-
HOBY CKJIaJIal0Th KOPOII 1 pOCIMHOIHI puOH. ICHYIOTH cepiio3Hi mpobiaeMu 3 cenex-
LI€0 1 SKICTIO 3apUOKYy pOCTHMHOIAHUX puO. [IprpoaHi MOKIMBOCTI BUPOILYBaHHS
paxiB, OCETPOBHX, IIIHHUX XMKUX PUO (Cynak, IyKa Ta iH.) He BUKOPUCTOBYIOTHCSI.
BincyTHiii mocaakoBuii MaTepia YMCTHX JiHil 6ijoro ToBcTonoba. [i6puz 6imoro i
CTPOKATOTO TOBCTOJIO0A, SIKUI TIepeBaXkae OCTAaHHIM YacoOM B 3apHOJICHHI, HE MOXE
BUKOHYBaTH (QYHKII1 piToMemnioparopa.

9. Icuye Benuka npobiema 30yTy puoHOoi npoaykiii CTPI. V nepion macoBoro
JIOBY I[iHA POCJIMHOIMHUX pUO Ta Kapacsl HaiuacTillle majae HUXK4Ye COOIBapTOCTI.
[IpuunHOO € HEIOCTaTHLO PO3BUHEHA NIEpepOOKa pUOHOT CHPOBHHU, a TAKOXK CJ1a0-
KU 00CAT eKCOpTy pUOOTPOTYKIIii.

10. TpuBaroue pedopMyBaHHS pUOOrOCIOAAPCHKOI rayly3i MOKU HE TMPUHOCHTH
CYTTEBUX TO3UTHUBHUX pe3ynbraTiB. Sk i paHinie Hemae e(eKTHBHOTO OONIKY BH-
JIOBJICHOT pUOH, CEpHO3HUX 3PYIICHb Y 00pOTHOI 3 OPaKOHBEPCTBOM, HEJICTAIBHOI
TOPTIBJICIO, OPTraHi3alli€r0 BiJICTEKCHHS TOXOJKCHHS 1 IKOCTI PHOOTPOYKIIIT.

TakuM 4MHOM, BIUTMB YCiX IIMX ()aKTOpiB BU3HAYAE EKCTEHCUBHUI XapakTep pH-
00roCIoapCHKOTO BUKOPHCTAHHS MTPUIYHANCHKAX BOIOWM 1 CTPUMYE ITiBUILICHHS
X prOOMPOMLYKTUBHOCTI. 3 METOIO BPETYINIOBaHHSI TAKUX MPOOJIEM, BBAXKAEMO 32 He-
o0OxiHe:

— IlepernsiayTr HOpMHu [HCTPYKIIT PO TOPAIOK 3AiMICHEHHS ITYYHOTO PO3BE-

JICHHS1, BUPOILYBaHHs PUOH, IHIIMX BOJHUX )KUBUX PECYPCIB Ta IX BUKOPUCTAHHSI

B CIICL[iaJIbHUX TOBAPHUX PUOHMX TOCIOIAPCTBAX B YACTHHI 3HAYHOTO CKOPOYCH-

HSl MO>KJIMBOTO OCBOEHHS a0OPUTCHHUX BUJIIB PUO.

— Po3mistHyTH MOXITMBICTD 3allpoBaJKEHHS 3aKOHOAABUOI HOPMH 3 3aKpiIlJieH-

Hs 32 BOIOKMOIO oftHOTO ab0 rpynu KopuctyBadiB. [Tpu Takomy miaxoni pubarn-

KH OyAyTh 3allikaBiieHi 10aiijIMBO 1 pamioHadIbHO BUKOPUCTOBYBATH MPOMHCIIO-
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Bi 3amacu, MOMOBHIOBATH 1X 1 OXOPOHSITH Bij] OpakoHbepiB. Taky 3akpiruieHy 3a
MEBHUM KOPHCTYBaueM BoJoiMy (abo 11 yacTHHY) y CBITOBiM IpakTHLll puOHOTO
rOCIO/IAPCTBA HA3UBAIOTH «IIPOMHCIIOBOIO IUISTHKOIO». 3aKpIMJICHHS! KOPUCTY-
BaHHS IIPOMHCIIOBOIO JTUISTHKOIO TIOBUHHO 3/[IHCHIOBATHCS HAa TPUBAINH TEPMiH —
110 25 pOKiB.

— 3aKOHO/IaBYO BPETYJIIOBATH HOPMHU BEJCHHS aMaTOPCHKOTO Ta CIOPTUBHOTO PH-
0anbCTBa HAa TEPUTOPISIX MPUPOTHO-3AMOBITHOTO (POHTY.

BucHoBkn

1. Cyuacuuii cran ta ¢popma Benennst CTPI™ Ha npuayHaiicbkux o3epax € He-
33JI0OBUILHUMU 1 HE BIJINIOBIJJAalOTh BUMOTaM HOPMAaTUBHUX JOKYMEHTIB. [0JI0BHOIO
MPOOJIEMOI0 € HEBUCOKA PUOOMPOAYKTUBHICTh 1 HM3bKA YaCTKa INTYYHO BCEICHUX
BUJIIB PO B CTPYKTYpi MPOMHUCIOBUX YIIOBIB. B OinbmiocTi 03ep npommucen OynyeThb-
Csl Ha eKcIUTyaralil MPUPOJHUX BOAHUX OlopecypciB.

2.  Baxmsoto npobiemoro st CTPIT™ e npoOnema pub03axucty Ha KaHayiax,
AKi 3a0e3meuyroTh BogooOMiH. Lle mpu3BomuTh 10 HEMOXKIIMBOCTI iHTEHCU(IKAIi]
HITYYHOTO 3apUOJICHHS BOJIOWM BHACIHIJIOK BUX0ony B JlyHail BuaiB puo, sIKUMHU 3apu-
OTI0I0TH 03epa.

3. Cyuacuuii pexxum CTPI" daxruuno 3akpiruioe npaBo kopuctyBanHs BBP
NPUPOTHUX BOIOWM 32 OTHUM KOPHCTyBaueM 0e3 0OpMIICHHS MpaBa OPECHIH, SIKUH
BU3Ha4aeThcs B Kuepi unnoBHukamu JlepxpubareHTcTBa. B peanisx cydacHoi cuc-
TEMH JICP>KaBHOTO YIIPABIIHHS B il Tay3i Takuid miaxiJ He 3a0e3reuye panioHab-
HE BUKOPHCTaHHS PUOHHUX pECypciB NpUAyHaChKUX 03ep. MicueBi rpomaau ta op-
TaH{ BIAJIU MPAKTUYHO YCYHYTI BiJl MpoOieM pubOrocrnoaapcbkoro BUKOPHUCTAHHS
BOJIOHM. MOXKJIMBOIO ()OPMOIO KOPUCTYBAaHHSI TAKMMHU BOJOHM MOXKE CTaTd 3aKpi-
TUICHHSI TIpaBa KOPUCTYBaHHS BOIOMMOIO SIK «IPOMHCIIOBOIO JTUISHKOIO» Ha OCHOBI
TEHJIepa 3a TIEBHUM KOPUCTYBa4YEM «IIPOMHUCIIOBOT JITSTHKH» TEPMiHOM J10 25 POKiB,
1I0 3HAYHO TMOKPAIIUTh IHBECTULIHY NMPHBAaOIMBICTH PUOHOTO TOCIOAAPCTBA HA
MPUAYHANUCBKHUX 03€pax.
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Abstract

Problem. The Danube lakes have always been important water bodies both in terms
of biodiversity conservation and restoration of water bioresources. The total area of
the Danube lakes (Kahul, Kartal, Yalpuh, Kuhurlui, Katlabuh, Kytai), used as SCFFs,
exceeds 44,000 ha. The exploitation of aquatic biological resources within the ma-
jority of the Danube lakes is carried out by special commercial fish farms (SCFFs).
Unfortunately, the efficiency of using aquatic bioresources in this mode is not always
effective.

The purpose of the research was to study the current status of fishery at the Danube
Lakes and prospects for its development under possible legislative changes.
Material and methods. The research was carried out in the framework of the project
“The Development of an Optimal Model for the Conservation and Sustainable Use of
Aquatic Bioresources of the Danube Lakes Adapted to Climate Change” funded with-
in the Programme for the Scientific-technical Projects of Institutions of the National
Academy of Sciences of Ukraine for 2019. The analysis was based on the data of sta-
tistical reports relating to the catch volume of aquatic bioresources, SCFFs Regimes
and field surveys at the Danube lakes.

Main results of the research. Averagely, for the period 2014-2018, the planned in-
dicators of the catch volume of aquatic bioresources (ABR) in the SCFFs, built on
the Danube water bodies, were reached by 17-77%. Nowadays, the structure of com-
mercial catches in the lakes includes only a low percent of artificially introduced fish
species. According to the statistics, only in two SCFFs (Kahul and Katlabuh), their
catches exceed those of indigenous species. In other fisheries their proportion con-
stitutes approximately 30%, i.e. the catches are based on the exploitation of natural
aquatic bioresources of the lakes. The research substantiates the necessity to reform
approaches to functioning of the SCFFs on the large waterbodies.

Conclusions. A current status and operation regime of SCFFs at the Danube Lakes is
unsatisfactory and does not comply with the requirements of regulatory documents.
Assignment of a “commercial fishing area” to a particular user of aquatic biological
resources for a term of up 25 years may be applied as a possible form for the exploita-
tion of fishing resources of such water bodies.

Keywords: a special commercial fish farm; Kahul; Kartal; Yalpuh; Kuhurlui; Katla-
buh; Kytai; fish productivity.



ISSN 2077-1746. Bicaux OHY. bionoris. 2019. T. 24, Bum. 2(45)

10.

11.

12.

13.

14.

15.

16.

References

Bushuev S. G., Ryzhko V. E., CHernikov G. B. (2008) Problemy i perspektivy deyatel'nosti spet-
sializirovannykh tovarnykh rybnykh khozyajstv v Odesskoj oblasti, Trudy YUgNIRO, T. 46,
pp. 22-27.

Bushuev S. G. (2011) Sovremennoe sostoyanie i perspektivy rybokhozyajstvennogo ispol'zo-
vaniya ozera Kartal, Akademiku L.S. Bergu — 135 let: sb. nauchn. Statej, Bendery: Eco-TIRAS,
pp. 400-404.

Bushuev S. G., CHernikova S. YU. (2008) Sostoyanie i perspektivy promyslovogo rybolovstva
v regione ukrainskogo Pridunav'ya, Sovremennye problemy ehkologii Azovo-CHernomorskogo
regiona: IV mezhdunar. konf., 8-9 oktyabrya 2008 g.: materialy, Kerch', pp. 149-154.

D'yakov O., Plotnitskij L., CHernaya T. (2009) Upravlenie vodnymi resursami v ukrainskom Pri-
dunav'e: total'noe preobrazovanie pojmennykh zemel' i ego posledstviya, Integrirovannoe uprav-
lenie vodnymi resursami, Vyp. 3, 8 p.

Instruktsiya pro poryadok zdijsnennya shtuchnogo rozvedennya, viroshhuvannya vodnikh zhivikh
resursiv ta ikh vikoristannya: zatv. nakazom Derzhkomribgospa vid 28.10.1998 r. Ne 154.
Instruktsiya pro poryadok zdijsnennya shtuchnogo rozvedennya, viroshhuvannya ribi, inshikh
vodnikh zhivikh resursiv ta ikh vikoristannya v spetsial'nikh tovarnikh ribnikh gospodarstvakh:
zatv. nakazom Derzhkomribgospa vid 15.01.2008 r. Ne 4. Ofitsijnij visnik Ukraini 2008 r. Ne 7.
S.42. 184 p.

Aleksandrov B., Volokh A., Vorovka V. Metodichni rekomendatsii z organizatsii inventarizatsii,
otsinki, monitoringu vodno-bolotnogo ugiddya mizhnarodnogo znachennya ta skladannya infor-
matsijnogo opisu [Tekst], Melitopol', 2018, 227 p.

Nesterenko M., Bushuev S., Prigarin A. (2015) Menedzhment plan ozera Kartal, Odessa, 61 s.
Otsinka stanu zapasiv vodnikh bioresursiv na shel'fi CHornogo morya ta vnutrishnikh vodojmakh
pivnichno-zakhidnogo Prichornomor’ya dlya viznachennya mozhlivikh limitiv i prognoziv do-
pustimogo vilovu ta rozrobka optimal'nikh rezhimiv ikh ribogospodars'koi ekspluatatsii (2017),
Odesa, Ne 0117U003169.

Otsinka stanu zapasiv vodnikh bioresursiv na shel'fi CHornogo morya ta vnutrishnikh vodojmakh
pivnichno-zakhidnogo Prichornomor’ya dlya viznachennya mozhlivikh limitiv i prognoziv do-
pustimogo vilovu ta rozrobka optimal'nikh rezhimiv ikh ribogospodars'koi ekspluatatsii (2018),
Odesa, Ne 0118U001726.

Otsinka stanu zapasiv vodnikh bioresursiv na shel'fi CHornogo morya ta vnutrishnikh vodojmakh
pivnichno-zakhidnogo Prichornomor’ya dlya viznachennya mozhlivikh limitiv i prognoziv do-
pustimogo vilovu ta rozrobka optimal'nikh rezhimiv ikh ribogospodars'koi ekspluatatsii (2016),
Odesa, Ne 0116U005066.

Pro prirodno-zapovidnij fond Ukraini (1992): Zakon Ukraini vid 16.06.1992 r. Ne 2456-XI1. Vido-
mosti Verkhovnoi Radi Ukraini (VVR), Ne 34. p. 502.

Pro ribne gospodarstvo, promislove ribal'stvo ta okhoronu vodnikh bioresursiv: Zakon Ukraini
vid 08.07.2011 r. Ne 3677-VI. Vidomosti Verkhovnoi Radi Ukraini (VVR), (2012), Ne 17. p.155.
Sal'nikov N. E. (1976) Puti povysheniya rybnoj produktivnosti vodoemov nizov'ev Dunaya, Trudy
VNIRO, T. 113, pp. 56-63.

Stryuk T. YU. (2011) Zarastanie ozerak Kartal, Visnik Odes'kogo derzhavnogo ekologichnogo
universitetu, Vip.12, pp. 13-18.

Bushuiev S. (2011) Change of Patterns in the Fisheries and Aquaculture at the Ukrainian Segment
of the Danube River in Connection with the Deterioration of the Environment, Black Sea Outlook
(Drivers, pressures, state, impacts, response and recovery indications towards better governance of
Black Sea environmental protection): 3rd BS Scientific Conference, Odessa, P. 118.

53



ISSN 2077-1746. Bicaux OHY. Bionoris. 2019. T. 24, Bum. 2(45)

YIAK 504.38:282.247.314(556.54) doi 10.18524/2077-1746.2019.2(45).185639

R. M. Corobov, doctor-hab. in geography, independent researcher
I. D. Trombitsky, doctor in biology, Executive director
International Association of River Keepers “Eco-Tiras”

Teatrala str. 11a, 2012 Chisinau, Moldova, e-mail: ecotiras@mail.ru;
phone: +373 22 225615

CLIMATE CHANGE IN THE LOW DNIESTER BASIN AS A
FACTOR OF IMPACTS ON WATER ECOSYSTEMS

The article presents results of the analysis of a temperature-humidity regime in the
Low Dniester basin in two periods: 1961-1990 and 1991-2018. Statistical comparison
of the observed trends and averaged monthly, seasonal and annual temperatures and
precipitation demonstrate an obvious warming of the studied region, with a tendency
to increasing aridity.

Keywords: Dniester River; statistical analysis; temperature; precipitation; air humid-
ity.

Effective dealing with a problem of identifying and predicting the environmental
impacts on any aquatic systems is impossible without clear understanding of the
basic nature of external factors causing these impacts. Only in this case one is ready
to study consequences of the impacts, to anticipate their evolvement and develop
measures for their preventing and mitigating. Although rivers, estuaries and seas
differ in many respects, they share some common features. The adjacent aquatic
environments are closely related chemically, physically and biologically, and this
reality determines, in spite of inevitable differences, some identity of various effects
upon their welfare [2, 4, 7].

Climate change introduces a new dimension in the environment and water eco-
systems relationships [5, 6]. First of all, the global warming and corresponding al-
terations in the hydrological cycle, caused by this phenomenon, have resulted in the
"death " of the conception of stationarity, which assumed that climate and hydrology
are predictable, and as such their future can be based on past historical data, and the
above mentioned relationships can be reliable in the future. Also, it is very likely
that impacts of climate change on freshwater systems and habitats will be severe.
The direction and magnitude of changes in air temperatures and precipitation will
inevitably affect water temperature, quantity and quality with consequent effects on
aquatic ecosystems. The effects for freshwater ecosystems, which should be taken
in conducting the biological assessments and developing biodiversity visions for
ecosystems conservation, are [1]:

— Climate change may alter the composition of water and riparian vegetation.
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— Distributions of species will change as some of them can invade the higher lat-
itude habitats or disappear from the lower latitude limits of their distribution due to
warming of freshwater habitats. Projected increases in air temperature will be trans-
ferred, with local modifications, to ground waters, resulting in elevated temperatures
and reduced oxygen concentrations.

— In a warmer and drier climate many streams fed by runoff might become inter-
mittent because of their high flow variability; as streams dry, the mobile organisms
are concentrated and biotic interactions intensify. Small, shallow habitats will first
express effects of changed precipitation; of the greatest concern are habitats now
occupied by threatened and endangered species.

— The cyclic swelling and drying of rivers directly affects aquatic organisms in
terms of basic habitat availability, oxygen levels, turbidity, and food resources. Some
habitats (swamps, lagoons, floodplain pools), which are considered marginal in dry
seasons, become isolated from the main river channel and can dry up. The availabil-
ity of marginal habitats during wet seasons and the severity of conditions in those
habitats during dry seasons are equally dependent on the hydrologic regime, which
in turn is dependent on precipitation [1].

The basic physical factor that affects many natural processes and human activi-
ties is air temperature. Warmer temperatures alter precipitation and runoff patterns,
affecting the availability and abundance of aquatic ecosystems and their services as
well as leading to a wide range of other impacts, including changes in geographic
distribution of species, the timing of their life cycle events, etc. Trends in air tem-
perature and precipitation can also increase the risk of severe weather and hydro-
logical events, such as heat waves or intense floods. Understanding of these trends
is important for refining future climate projections in terms of the climate sensitive
environment and ecosystems.

The main purpose of the research, presented in this paper, is to demonstrate
changes observed in recent decades in temperature-humidity conditions of the Low
Dniester basin, which a priori affect the volume and quality of a river flow entering
the Dniester Liman and the adjacent part of the Black Sea.

Material and methods

Climate, in a narrow sense is usually defined as the average weather, or more
rigorously, as the statistical description in terms of the mean and variability of key
climatic variables over a certain period of time [3]. As such representative climatic
period the World Meteorological Organization (WMO) considers 30 years. Based
on this definition, in our research two climatic periods (1961-1990 and 1991-1918)
were compared to define changes in climate of the Low Dniester basin. These peri-
ods reflect, respectively, the relatively “normal” regional climate of the second part
of the 20th century and the climate of intensive global warming that is observed in
the last decades. Some objective ‘shortening’ of the second periods (28 years) can
be neglected.
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As initial material the sets of historical observations at Moldova’s weather sta-
tions located within this part of the Dniester River basins (four in total) were used.

Statistical analysis of instrumental observations included:

— Comparison of the key climatic variables — air temperature and precipitation
— as principal indicators of climatic conditions that form the Dniester runoff from
its watersheds. The estimated statistics included annual and monthly averages, stan-
dard deviations (Sd) and Coefficients of Variation (CV) for mean (Tmean), maximum
(Tmax) and minimum (7min) temperatures, as well as analogous statistics for pre-
cipitation totals (P);

— Comparison of air temperature and precipitation trends in the two periods as
indicators of the observed tendencies in climate dynamic.

The entire analysis was performed, using statistical tools provided by the Micro-
soft Excel.

Results and discussion
Air temperature and precipitation trends

Air temperature. The longest row of mean annual air temperatures has been
recorded since 1890 in Moldova, at Chisinau weather station located in the Low
Dniester basin (Fig. 1). On the whole, the observed series is consistent to those found
globally [Available at: https://earthobservatory.nasa.gov/world-of-change/Decadal-
Temp]; the regression coefficient (the first term of a temperature linear regression
on a year) demonstrates a local temperature increase by about 0.12°C per decade.
However, starting from the 1990s, the alternation of relatively warm and cold pe-
riods in Chisinau climate has been replaced by a steady temperature increase. This
obvious fact necessitates a transition, in any applied meteorological and hydrologi-
cal research and practices, from operating with the longest data series to periods that
reflect a current climate more representatively.

The climatic situation in the Low Dniester basin confirms this conclusion. Fig. 2
demonstrates changes in air temperature trends caused by the global warming here,
where regression coefficients show the values of temperature change per year. A
slight decrease in mean and minimum temperatures (approximately by 0.08 and
0.01°C per decade, respectively) in 1961-1990 changed to their increase in the last
thirty years (by ~0.6 and 0.4°C per decade). As for the maximum temperatures,
their slight growth (about 0.2°C per decade), outlined in the second half of the last
century, increased to 0.9°C per decade in subsequent years.

A more detailed comparison of the temperature regime in the basin (by months
and seasons) is shown in Table 1 and Fig. 3.
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Fig. 1. Mean annual temperatures, approximated by 11-year running average, in Chisinau
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Fig.2. Linear trends of air temperature in the Low Dniester basin in two climatic periods
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Table 1
Seasonal temperature averages (4v) and standard deviations (Sd) in 1991-2018 vs.
1961-1990 (°C) in the Low Dniester basin

Air 1961-1990 1991-2018 Difference
temperature Av | Sd Av | Sd Av | Sd
Winter
Tmean -1.74 1.98 -0.85 1.47 0.89 -0.25
Tmax 4.74 5.80 7.79 497 3.05 -0.83
Tmin -8.00 4.45 -6.28 3.89 1.72 -0.56
Spring
Tmean 9.75 1.43 10.72 0.95 0.97 -0.48
Tmax 15.25 1.98 16.69 1.40 1.44 -0.58
Tmin 5.02 1.21 5.36 1.06 0.34 -0.15
Summer
Tmean 20.33 0.83 21.97 1.11 1.64 0.28
Tmax 26.32 1.14 28.45 1.49 2.13 0.35
Tmin 14.76 0.82 15.92 1.24 1.16 0.42
Autumn
Tmean 10.20 1.04 10.63 1.08 0.43 0.04
Tmax 15.21 1.68 15.80 1.26 0.59 -0,42
Tmin 5.80 1.07 6.21 1.30 0.41 0,23
Year
Tmean 9.67 0.99 10.67 0.89 1.00 -0,10
Tmax 15.38 1.89 17.18 1.67 1.80 -0,22
Tmin 5.24 1.35 5.90 0.94 0.66 -0,41

In particular, Table 1 shows that in the second climatic period the annual Tmean,
Tmax and Tmin increased in absolute values by 1.0, 1.8 and 0.7°C, respectively.
With regard to seasonal temperatures, the highest Tmean increase was observed in
summer (1.6°C), the smallest — in autumn (0.4°C). Tmax increased mostly in winter
(by 3.1°C) and to a lesser extent — in autumn (by 0.6°C). The greatest increase in
Tmin was observed in winter (1.7°C), the smallest — in spring (0.2°C). In addition to
the analysis of average values, the standard deviations (Sd) were evaluated to quan-
tify the amount of temperature interannual variability. A low Sd indicates closeness
of data points to the average value, while a high Sd indicates that they are spread
out over a wider range. According to this indicator, the most stable interannual tem-
perature regime is observed in the spring-summer period, the most unstable — in
winter. A comparison of temperature variability in two climatic periods indicates a
slight decrease in its annual value for all parameters, despite a general temperatures
increase. As for individual seasons, the temperatures variability decreased in winter
and spring, and increased in summer and autumn for Tmean and Tmin.

Although the annual course of air temperature was preserved in 1991-2018
(Fig. 3), with its minimum in January-February and maximum in July-August, its in-
crease is visually observed practically in all months and by all temperature variables
except for Tmin in December.
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Fig. 3. Average monthly air temperatures (°C) in the Low Dniester basin in two climatic
periods

Precipitation. Precipitation, in the form of rain and snow, is the primary source
of the Dniester runoff. On average, maximum precipitation occurs in summer, min-
imum — in winter (Table 2). If we compare annual precipitation totals for the two
periods, they have not changed much over the past thirty years, decreasing by only
6 mm.

Table 2
Precipitation seasonal averages (Av), standard deviations (Sd) and Coefficient of
variation (CV) in 1991-2018 vs. 1961-1990 in the Low Dniester basin

1961-1990 1991-2018 Difference
Season Av, mm|Sd, mm| CV, % [Av, mm|Sd, mm| CV, % |Av, mm|Sd, mm| CV, %
Winter 110 53 48 98 46 47 -12 -7 -1
Spring 122 49 40 118 40 34 -4 -9 -6
Summer 192 60 31 178 65 36 -14 5 5
Autumn 108 58 54 133 58 43 25 0 -11
Year 532 109 20 526 97 18 -6 -12 -2

Despite this result, some changes in precipitation trends direction are observed
(Fig. 4): their slight decrease (about 0.2 mm/year) was replaced by an increase in
subsequent years (about 0.5 mm/year). However, these differences give no grounds
to speak about significant changes in the total amount of precipitation falling in the
Low Dniester basin.

Fig. 4 also demonstrates that basinwide precipitation is extremely variable, with
consecutive dry and wet years occurring many times since 1961. The level of inter-
annual fluctuations was additionally estimated by the Coefficient of variation (Ta-
ble 2). This statistic, which is also known as relative standard deviation (RSD), is
defined as a ratio of the standard deviation of an observation set to its average value.
Expressed usually as a percentage, CV shows the extent of population dispersion in
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relation to its average; in our case, CVs are variability of seasonal and annual precip-
itation comparatively to their corresponding averages.
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Fig. 4. Annual precipitation trends in the Low Dniester basin in two climatic periods

Analysis of Table 2 leads to the following conclusions:

— the variability of precipitation decreases with an increase in the period of aver-
aging: CVs of annual precipitation is about two times less than seasonal CVs;

— the variability of precipitation is higher in the cold period (autumn-winter) than
in the warm one (spring-autumn);

— in all seasons of 1991-2018, with the exception of summer, the variability of
precipitation decreased to a maximum in the autumn (by 11%); the variability of
summer precipitation during these years increased by 5%;

— a slight decrease in the variability of annual precipitation (-2%) is in good
agreement with the general preservation of their annual totals.

Although the total annual precipitation remains almost unchanged, there is an
observed certain redistribution of them by months (Fig. 5).
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ig. 5. Average monthly precipitation (mm) in the Lower Dniester in two climatic periods
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Firstly, the annual course of monthly precipitation has somewhat leveled off. In
particular, the precipitation maximum observed earlier in June (76 mm) has now de-
creased to 65 mm and become almost equal to the July precipitation. The November
precipitation minimum completely disappeared, and the March minimum shifted to
February. Furthermore, not so significant changes in precipitation patterns are also
observed in the remaining months.

Regime of humidity

An increase in air temperature that is not compensated by a corresponding in-
crease in precipitation inevitably leads to a decrease in climate humidity. Coefficient
of humidity (CH), calculated as a ratio of precipitation to potential evaporation, was
selected as an indicator of the air moisture content.

Table 3
Coefficient of humidity in the Low Dniester basin in two climatic periods
Climatic Month
period 4 5 6 7 8 9 10
1961-1990 0.57 0.53 0.63 0.60 0.38 0.56 0.58
1991-2018 0.45 0.47 0.42 0.43 0.34 0.63 0.93

This indicator is based on its strong (R>0.95) and statistically significant (p<0.001)
relationships with monthly mean air temperatures and precipitation: positive — for
precipitation and negative — for air temperature [8]. In other words, with an increase
in precipitation the CH increases, with an increase in temperature, and consequently,
with increased potential evaporation — it decreases. Thus, any CH decrease indicates
an increase in climate aridity, and vice versa.

Using these statistical dependencies, calculated in [8] for 1961-1990, and assum-
ing they did not changed fundamentally for the subsequent years, the air humidity
in the Low Dniester basin was compared for the assessed periods (Table 3). The
analysis of this table shows that in the study area, since the former climatic thirty
years, the warm period has been becoming more and more arid, reaching an aridity
maximum in August. Only last two months have become more humid, approaching
the optimal value of air humidity (CH = 1.0), or equality of precipitation with poten-
tial evaporation, in November.

Conclusion

The comparison of temperature-humidity conditions of the Lower Dniester basin
in the periods before and after the onset of global warming demonstrates clearly its
obviousness in a regional manifestation. The climate transition to a new state requires
its further deep research, first of all, taking into account its applied aspects. This is
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especially important for all systems related to freshwater, which is most sensitive to
the impacts of climate change and variability and directly or indirectly transmits the
consequences of these impacts to other natural and social systems.

It is highly likely that the climate change in the Low Dniester basin, either direct-
ly through changes in the air temperature-humidity conditions or indirectly through
changes in parameters of the river flow, will inevitably affect the state of aquatic and
riparian ecosystems both in the basin itself and in the Black Sea coastal waters.
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3MIHA KJIMATY B BACEHHI HUKHbOI'O THICTPA
AK ®AKTOP BIIVIUBY HA BOJJHI EKOCUCTEMHA

Pesiome

Ilpoénema. OueBunHO, MO0 OIOTUYHUIA CKIIAl, CTPYKTYpa Ta (QYHKIIT TPICHOBOIHUX
EKOCHCTEeM 0arato B 4OMy 3aJeXaTh BiJl KIIIMaTHYHHX YMOB OaceiiHy piuku. Lls 3a-
JICKHICTh YCKIJIQJHIOETHCSI B KOHTEKCTI TII00aIbHOTO MOTETUTIHHSI, KOJIM OaraToBikoBa
BiJTHOCHA CTaOIBHICT KIIIMATy ab0 HOTO CTaIliOHAPHICTh 3HUKAE 1 CIIOCTEPIraEThCs
BCe OlyIbIla 3MiHa KITIiMaTy.

Mema. MeTO10 1aHOTO JTOCIIJDKEHHS OyJI0 MOPIBHSHHS TeMIIEpaTypHO-BOJIOTICHUX
yMoB y Gaceiini Hukxaboro JlHicTpa y nBa nepioaun (1961-1990 ta 1991-2018 pokn),
SIK1 BIAMOBIZHO XapaKTePH3yIOTh Pi3HI KIIMaTHUHI TPUALSTHPIYYS 3a Kinacudikarieo
BMO.

Memoouxka. J171 KOXKHOTO TIEPIOy PO3IIISIAINCS CEPEIHBOPIUHI Ta CE30HHI 3HAYCH-
Hsl KJIIOYOBUX 3MIHHUX KJIIMary (TeMIIepaTypH MOBITPsI Ta OIaJiB), @ TAKOXK IX JIHIH-
HUX TpeH/iB. B sikocTi mouarkoBoi iHdopmartii Oy BUKOPHCTaHI CIIOCTEPEKEHHS Ha
MeTeoCTaHIlissXx MoJI0BH, pO3TAIlIOBAHUX B I1iif YacTuHi OaceiHy /[HicTpa.
Pe3ynemamer. AHani3 nokaszas, 110 y JApyromy nepiofi mopiuna cepenss (Tmean),
makcumaibHa (Tmax) 1 minimansHa (Tmin) Temneparypu 30UIBIIMINCH B a0COIIOT-
HoMy Bupasi Ha 1.0-1.8 ta 0.7°C BimmosinHo. I1lo cTocyeThcsl CE30HHUX TEMIIEPaTyp,
TO HaiOLIbIIe 3pocTanHs Tmean crioctepiranocs BiiTky (1.6°C), HaifiMeHIIe — BOce-
HH (0.4°C). Tmax 30inbInyBanacs nepeBaxxHo B3UMKy (Ha 3.1°C), a B MeHIIi# Mipi
— Bocenu (Ha 0.6°C). Haiibinpine 30imbmenHs: Tmin Takoxk crioctepiraiocs B3UMKY
(1.7°C), naiimenie — HaBecHi (0.2°C). Y Toii ke 4ac 3arajibHa 3MiHa KUJIBKOCTI OIma-
JiB Oyna Ha/3BUYAHO Majia: 3a PiK BOHM 3MEHIIYBAJIUCH Jiuie Ha 6 MM. Hesemke
301IbIIEHHS KIJIBKOCTI ona/iB (Ha 25 MM) BiJI3HA4YEHO JIMILE B OCIHHI Micsili. AHaIi3
JHIHHUX TPEHIIB IiTBEPHUB Pe3yJbTaTH MOPIBHUIBHOTO aHai3y. HeraTtuBHi TpeH-
I TeMIiepaTypu HoBiTps B 1961-1990 pokax, 32 BUHSITKOM HEBEJINKOTO TO3UTUBHOTO
3HaueHHs A1 Tmax, 32 OCTaHHI TPH AECATIIITTS 3MIHUIIUCS Ha iX MTO3UTUBHI 3HAYEH-
HS JUUISL BCIX TapameTpiB. 30KpeMa, MPOTSArOM [[bOTO Mepioy 30UIbIIECHHS CepeHbOT
Temreparypu nositpst craHoBuiio 0,6°C 3a pecstwinitts. He3HauHa HeraTHBHA TEH-
JeHIIis onaiB (~ 2 MM/pik) y 1961-1990 pokax 3miHHIacs Ha 1X HE3HAYHE 301TbIICH-
Hi (~ 0,5 MM/piK).

Bucnogxu. TlinBuiieHHs TeMrepaTypH IMOBITPs, SKe HE KOMIIEHCYETHCS 301IbIICH-
HSIM KUIBKOCTI OIa/1iB, HEMUHYYE CYIPOBOKYETHCS MiJIBUIIEHHSIM KJIIMaTH4YHOT 110~
CYLIIMBOCTI, 110 BXXE XapaKTepHa JUIs MiBHIYHOTO y30epexokst HopHOro Mopsi, 1o
HEraTUBHO MO3HAYA€ThCsl HA ICHYBaHHI Ta PO3BUTKY BOJHUX I HA3EMHHUX EKOCHCTEM
I[LOTO PETiOHY.

KuarouoBi cioBa: JlHicTep, cTaTHCTHYHHUN aHalli3, TeMIeparypa, OIajd, BOJOTICTh
HOBITPSI.
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OCOBJNBOCTI BAKOPUCTAHHSI CTATUCTUYHHUX METO/IIB
Y JOCJIUKEHHSIX MAKPOBE3XPEBETHUX MIIIAHUX
IUISIKIB MIBHIYHO-3AXITHOT YACTUHH YOPHOT'O MOPS
(OTVISI )

VY crarti po3mISHYTO OCOOMMBOCTI JH3aifHy BigOOpy Mpod MakpoOe3xpedeTHHX
mimanux 1wspkiB [liBHiYHO-3axiqHoT 4yacTHHU YOpHOro MOps 1 CTaTHCTHYHOTO
OIpaIfOBaHHs OTpUMaHMX JgaHux. OcoOJMBY yBary NPHUIUIEHO aKTyaJbHIH 1
MaJIOBHBYEHIM TeMIi OLHII MPOCTOPOBOrO PO3MOALTY IUX OpraHi3MiB. Po3misHyTo
aKTyaJIbHI METO/IN OIIIHKM YMCEJIBHOCTI BUJIIB 1 BIUIMBY (DAaKTOPIB CEpeIOBHUILA.

Kuro4oBi ci1oBa: npocTopoBHii po3nois; Au3aiH Bigoopy Npo0; KijgbKicHa 01010T1sL.

[Mimani TsbKi SIBJISTFOTE COOOK0 BY3bKI MMOJIOCH ITICKY HA MEXI MOpS Ta CyIII.
Oco0MBICTIO IHOTO KOMIUIEKCY KpaiioBUX 010TOIMIB € Te, 10 OLIbLIICTh TPali€HTIB
CepeIoBHIIA, B MAIHX Ta CEPeAHiX MaciTadax, IitoTh nonepek oeperosoi minii. I1i-
LIaHi MJSDKI BIIITPaOTh BaXKJIMBY poJib Y Oiocdepi, OB’ s13yl04n MOPCHKi Ta Ha3eMHI
Tpodiuni nanuroru [22, 23, 27].

Baceitn YopHoro Mopsi 3Ha4HOIO MipOIO 130Jb0BAaHHI BiJl CBITOBOI'O OKEaHY, 1110
3yMOBIIIOE Mally MIPUIUTMBHY aMIutityny [16]. Y HopHoMy MOpi BiACyTHS JIiTOpaib,
ajyie Ha MiJCTaBi CXOXKOCTI yrpylnoBaHb BHIUISETHCS XapaKTEPHUH AJISL MIKpOMIpH-
IUIMBHUX MOPiB O0i0TOI — riceBonitopains [30]. 3 iHmoro 00Ky, HelepioAUYHI BiTPO-
Bl 3rOHM Ta HATOHM MOXYTh 3HAYHO 3MIHIOBATH 30HYBAHHS, IIUPUHY TUISIKIB (0CO-
OJMBO IMCHUIIATHBHUX) Ta YMOBH IX CEpelOBHIIA, CKIa]] Ta YHCEIbHICTh JKUBUX OP-
ra”izmiB. BHACIIiIOK I[bOTO TPOCTOPOBO-YACOBA CTPYKTypa IUIsHKIB YopHOTO MOpsi
OB MIHJIMBA, aHIXK Y MIPUILTUBHUX MOPIB.

i 0cOOAMBOCTI YCKIaJHIOIOTh TUIaHYBAaHHS KUIbKICHUX MOJIBOBUX JOCII/KEHb,
BHOIp Ta 3aCTOCYBaHHS CTATUCTUYHUX METOJIB. Tak, OI[iHKa MUTOMOI YHUCEIBHOCTI
Ta Giomacu 0e3 ypaxyBaHHsS MPOCTOPOBOI CTPYKTYpH MOIYJIALIi MOKE 3HAYHO BiJl-
PI3HSTHCS BiJl peajibHOI, a BiIOMOCTI Ipo 0i0JoriuHe Pi3SHOMAHITTSl BTPavaloTh pe-
npe3eHTaruBHICTH [30].

Mertoro ganoi poOOTH € OIS METO/IIB CTATUCTUYHOTO OTPALFOBAHHS JAaHHX, 1110
JIO3BOJISITH YTOUHUTH Ta PO3LIMPHUTH HAIlE YSBICHHS MPO CTPYKTYpPY YIPYHOBaHb
Makpobe3xpebeTHux mimanux wipKiB [liBHiuHO-3axinHol yacTuHU YopHOTO MOPS
(IT3YM) Ta 0coOIMBOCTI TX BUKOPUCTAHHSL.
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PesyabraTtu Ta ix 00roBopeHHst

Ju3aiin Binoopy npood

B ocHOBI Oyab-SIKOTO CTaTUCTUYHOTO JTOCHIIKEHHS JIKATh MePBUHHI JTaHi. Bu-
0ip oOmamHaHHA, METO/IA BITOOPY Mpod Ta 06’ eMy BHOIPOK BU3HAYAIOTH MOYKIIHBICTh
BUKOPHUCTAHHS THX YH IHIITUX CTATUCTUIHUX METOMIB. [1pw mmanyBaHHI 10 CTiIKEH-
HSI CJIiT BpaXxOBYBATH SIK OCOOMMUBOCTI 00’ €KTY, TaK i MOXKITMBOCTI JOCIITHUKA.

Oco0nMBOCTI YMOB cepeloBHINa 3yMOBIIIOIOTH CHENU(IdHICTh cTparerii Big0o-
Py KiTbKicHUX Ppo0 Makpobe3xpedeTHux mimannx mispkiB [I3UM. Sk 1 ans inmmx
TUISHKHUX OCEJHII, BOHA € KOMIIPOMICOM MK 0OMEXEHHSIMHU TOTLOBUX JTOCITIKEHB
Ta CTAaTUCTUYHUMH MOTpeOaMM, IO MPOSBISETHCSA Y BIAMIHHOCTSIX BiJ] 3arajbHO-
MPUIHATUX y TiApoOionorii Ta rpyHTOBIH 30070rii MeToxiB [20].

[Tpu BimOopi Mpod MPUITYCTUMO BHUKOPHUCTOBYBATH PAMKH SIK 3 KPYIJIUM, TakK i
KBaJpaTHUM miepepizom [8]. Ha BimmMiny Bix mitomti, popma He Ma€ 3HaYHOTO BIUTUBY
Ha BUJIOB MaKpoOe3xpeOeTHUX. 3a piBHOI 00CTEKEHOI IOl PEe3yIbTaTH 3aJIHIIa-
I0THCS TOPIBHAHHUMU. Kpyri mpo6oBiiOipHUKH OibII 3pydHi, OCKITBKH 1X 00ep-
TaHHS TOJIETIIYE 3aHyPEHHS y CyOCcTparT.

[Ipu mocmimkenHi MaKpoOe3XpeObEeTHUX MINAHUX IUISKIB AOIITFHO BHKOPHUCTO-
BYBAaTH METOJI TPAHCEKT Ta paHI0Mi30BaHO-cTparnudikoBanuii BinOip (puc. 1). Bubip
MIEBHO{ CTpaTerii TUKTYEThCs NepeadadyBaHUM PO3MOIIIIOM OPTaHi3MiB Ta TIOAAIb-
[IMM CTaTUCTUYHUM OTIPAIFOBAaHHSIM.

Puc. 1. [lopisusants memodis 6i060py npoo.
A) Panoomizosano-cmpamugikosarnuii 6i00ip, b) Memoo mpancexkm, 1 — cmanyis 6i060py npoo,
2 — mouku 6i06opy npoo, 3 — pamku, 4 — y30060icOepe206i pisHi, 5 — mparcexmu.
Biominkamu cipoeo nokazano pisui 30Hu.
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[Tonepeuni OeperoBiil JiHiT TPaHCEKTH MOBUHHI PO3IUIATUCS HAa OJHAKOBI piBHI,
110 BiJINIOBIJIAIOTh 30HAM 13 pi3HUMH yMoBamu cepenonuina [20]. CyKynHicTh Mak-
pobe3xpedeTHUX, 310paHUX Ha OJHOMY PIiBHI PO3DISAAETHCS SIK OAMHUIL Bi0O-
py ipo6. Craniii Big0opy nmpoO MOBUHHI BKJIFOYATH BiJl OJHOI JIO I'SITU TPAHCEKT.
3aBAsIKM MPOCTOPOBIH aBTOKOpEINALii PiBHIB, CTaHIis Bigbopy mpobd BimoOpaikae
CTaH yChOTO IUISDKY, MPUIICIIOrO JIO JIaHO TOYKHM Ha Oeperosii JiHii [15].

B cuy cBO€i mpocTOTH, METO TPAHCEKT JO3BOJISIE 32 TOM caMUii yac 30upaTH
JaHi 3 OiNbIIOT AOBKMHH TUISDKY, HIK PaHIOMi30BaHO-CTpaTU(iKoBaHUN Bigdip.
[Ipu 11bOMY TPaHCEKTH 3 PI3HUM PO3MOAIIOM Ha PiBHI 3HAYHO MEHII TOPIBHIOBaHI,
i mpu BigOOpi BTpavyaeThcsl 3HAYHA YACTHHA MMPOCTOPOBUX JaHHUX. PaHmoMizoBaHO-
crparudikoBaHuii  BigOip 103BOJNISE  BUKOPUCTOBYBaTHM  OINIBIIUKA  apceHa
CTaTUCTUYHUX METOJIiB, 0COOIMBO JUIS OIIIHKH ITPOCTOPOBOTO PO3MOJILITY OPTaHi3MiB.

[lepepaxoBani BUIllE METOIU JIO3BOJSIFOTH OIIIHUTH YHCEIBHICTh BCIX
MaJOPyXOMHUX TPyl MaKpoOe3XpeOeTHUX MilaHuX IUISDKIB:  PaKOMOMIOHHUX,
MOJIIOCKIB, 0araTOIETHHKOBUX YEpB'SKiB, TPYHTOBUX XKYKiB, HIMMABOK, KJIOIMIB,
a TakoX JIMYMHOK KoMax. Binbip mpo0 peKOMEHIyeThCsl MPOBOAWUTH B JCHHHH
Yac, Koju Oinpla 4acTMHA MOOUTBHOI (payHU MEPEeXOBYETHCS BiJ MEpEecUXaHHs Y
pedyriymMax: CKyM4eHHSX BOAOPOCTEH Ta Makpo(diTiB, IMiJ] KAMIHHIM 1 CMITTSIM, Y
HOpax i Ha 3aTiIHEHUX JUISHKAX, [0 00MEXKY€E MIrpallito.

3 iHmoro OOKy, BiAJIOB 3a JOMOMOTOI0 PaMOK HETPHIATHHH AJISi BUJIOBY iMaro
JIBOKPHJIMX Ta XKyKiB-cKakyHIiB [20]. Thalassomyia frauenfeldti Schiner, 1856,
Fucellia maritima (Haliday, 1838), a takox npencraBuuku poaunu Ephydridae,
oo MHPOKo posnoBctomkeHi y [13UM MacoBo KOHICHTPYIOTBCS Ha MOBEPXHI
3BOJIOKCHUX MITOPMOBUX BHHOCIB, ajie y paMKH IMOTPAIUIAIOTH JIMIIE TOOAMHOKI
0CcoOWHM, HaluacTime 3 HeJOPO3BUHEHMMH Kpuijamu. HailOinbin po3noBCromKeHi
Ha mwspkax [13UM ckakyuu Calomera littoralis (Fabricius, 1787), BOHU akTHBHI i
YJCHb, MAIOTh JIOOPHIL 3ip Ta MEPECyBaIOThC CTPUOKAMU, KOPOTKUMHU MEPEITLOTAMHU.
Husbka nuTomMa 4McenbHICTh iX MOMyJIsiii 10JaTKOBO YCKIIAJHIOE OOIIK.

i KimbKiCHOTO OOQJIIKY PYyXOMHX MakKpoOe3XpeOeTHHX, M0 MEIIKAITh Ha
MOBEPXHI TUISHKY, BUKOPUCTOBYIOTH HECEJICKTHBHI MacTKU (Jumki Ta Bapbepa),
CIOCTepeKeHHS Ta (OTO3HOMKY. BuHKOpHCTaHHS MAcTOK JO3BOJSIE JIMIIE
OMOCEPEIKOBAHO OI[IHUTU WIUIBHICTH opraHi3miB [20]. Pesynbratu CHIIBHO
3a7eKaTh HE TUIBKY BiJ] HIILHOCTI, aie 1 Bij Oe3/Iidi iHIIHX YMHHUKIB: aKTUBHOCTI
0e3xpeOeTHNX, iX PO3Mipy, MOBEIHKU, MOTOAHUX YMOB, PO3TAlllyBaHHS IaCTOK,
4acy eKCIO3HIlii, MPOCTOPOBOI CTPYKTYPH OCEJIHINA, TOMYJIALIT Ta 1HIIIE.

OcCKibKM BUCOKOMOOUIBHI TPYITH MakpoOe3xpeOeTHUX Mimanux mspkis [13UM
MepecyBalOThCs MO MOBEPXHi, IX YMCEIBbHICTh 1 pO3TallyBaHHI MOXKHA 3adikcyBaTH
3a gonomoror Qotosiiomku. [laHuit crnocid peKOMEHIYEThCS 3aCTOCOBYBATH
JUISL OI[IHKM IIUTBHOCTI iMaro JBOKpWIMX. HemomikoMm JIaHoro miXoay € Te, II0
BiH 3aBKIM Ja€ 3aHIKCHI pe3yJbTaTd, Tak sSK He Moxe 3adikcyBaTh OCOOWH,
1[0 3HAXOJSATHCSI y TOBII BHKHJIIB Ta y MOJLOTI. Tak sIK JBOKPHJI 4acTO MarOTh
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MacKyBaJIbHe 3a0apBJICHHS, IX CKJIaJHO PO3Mi3HABATH HA TIIi KAMEHIB 1 IITOPMOBUX
BUHOCIB, 1110 TAKOK BITUBAE HA PE3YJIbTATH.

Hwuspka miineHICTB 1 BETHMKI pO3MipH ’KYKiB-CKaKyHIB JO3BOJISIIOTH OIIIHUTH iXHIO
YHCENBHICTh Bi3yallbHO, IPOTE OTPUMaHi JjaHi MalOTh HU3bKY pENpPEe3eHTaTHBHICTb.

OkpeMO BapTO 3ayBaXKUTH, IO OJHOPA30BUI OOJNIK HACTUILKUA JUHAMIYHUX
IUBDKHUX CHUCTEM 4YacTO Ja€ CTAaTHCTUYHO HEJAOCTOBIpHI pesynbratu [4]. Jlns
(GopMyBaHHSI TOBHOL[IHHOT KapTHHH HEOOXiTHO BpPaxOBYBAaTH CE30HHY Ta PIUuHY
MIHJIMBICTb.

OnncoBa cTaTHCTHKA

OueBuaHO, 31 30UIBIICHHSAM AUcTepcii 3pocTae 1 MiHIMaIbHUI 00CST BUOIPKH.
Bucokuii crymine arperamii mMakpoOesxpeberHux cynpainitopani [13UM wyacrto
HE JIO3BOJISIE MPOBECTH aJCKBATHY OLIHKY CEpPEeJHBbOI MUTOMOI YHCETBHOCTI abo
0lomMacu CTaHAAPTHUMH METOAAaMH. Y TaKMX BHUIAJKaxX OCEIHIIE MOXKHA PO3OUTH
Ha TOMOTEHHI 00macTi BiZOMOI IUIONI, 3 SIKMX (DOPMYIOThCS peNpe3eHTATHBHI
nigeubipku [20, 29]. Hamani, npus's3aHi 10 KOOPAUHAT 3HAYCHHS YUCEIBHOCTI a00
OioMacH IHTEPIOJIOIOTHCS METOIOM KpITiHra, Ha OCHOBI TEOPETUYHOT Bapiorpamu. 3
OTPUMaHHX JIJAHUX OOYHCITIOIOTHCS BCI OMTUCOBI CTATHCTHKH.

Tak K HIIBHICTH CYNpaNiTOPaTbHUX BH[IB 3HAYHOIO MIpOIO 3aJICKHUTh Bij
MIHJIMBOI TUIOINII CEpPEJOBHUINA ICHYBaHHS, JOIUILHO PO3pPaXOBYyBaTH ITHTOMY
YHCENBHICTh Ha JOBXHUHY OeperoBoi Jjinil [26]. OTpumani pe3yiabTaTH JIETKO
MEPEepPaxoByKOThCS B IIUIBHICTh, SKIIO BiJOMa MOJajibHAa UIMPUHA ILISDKY.
[NepeBaroro Takoro miaxoay € Te, IO U PYXIUBUX MakpoOe3xpeOeTHUX pe3ylbTaTH
3aJMIIaTUMYThCs TOPIBHIOBAaHMMH, HaBiTh SIKINO BifiOpaHi B mepion 3roHy abo
HaroHy.

IpocropoBuii po3nogin

OnHOM0 3 HaliMEHII BMBUCHHX BIACTUBOCTEH MOMYJsLid MakpoOe3xpeOeTHHX
YOPHOMOPCHKHX TUISDKIB € IX IPOCTOPOBHI PO3IO/IN B MAJIHX 1 CEPEHIX MacIITadax.
Hatiuacrimie, gaHi mpo arperaifito 1ux BUJIB 3aCHOBaHI Ha CIIOCTEPEKCHHSX, 1 HE
MaroTh 4iTkoi cTatuctudHoi ominku [30]. Po3ymiHHS po3noainy HUX OpraHi3MiB
JIO3BOJISIE BIIOCKOHAJIUTH CTparerii Bijdoopy mpoo.

Buainsiore TpH OCHOBHI THUIIM PO3MOIALTY OCOOWH B IPOCTOPi: PiBHOMIpHUIA
(ocoOMHM YHHKAalOTh OJIHA OJHY), BHUIAIKOBUH 1 arperoBanuii (0COOMHHM
KOHIICHTPYIOTBCS B TIEBHUX 00JIACTAX MPOCTOPY).

OnHoBUMIpHI iHgeKcH arperaiii, 3aCHOBaHI Ha BIJIHOCHAX MiX YHUCEIbHICTIO
Ta BapiaHCOI0, MPOCTi B PO3paxyHKax, MPOTE BTPayaroTh MPOCTOPOBY iH(OpMAILifo
(puc.2).I1ocyTi, BOHM OLIHIOIOTB BiACTYH pO3MOALTY AaHUX BiJ po3noainy [TyaccoHa.
Ix ronoBHUM 06MEKEHHSM € Te, IO OAMHUYHA ITP06a MOBHUHHA BiNOBIAATH PO3MIpY
arperatii [25]. Po3BUTOK iHAEKCIB BiIOyBaBCs B HANPSIMKY 3MEHIICHHS 3aJI€KHOCTI
BiJl pO3Mipy MPOOHUX TUIOIIAIOK.

68



ISSN 2077-1746. Bicaux OHY. bionoris. 2019. T. 24, Bum. 2(45)

, gr= 168

n—1
D=2 S ICS=ID-1— >ICF=—~ — 5P-— 41— 51, P
- ICS ICF nx -1

> IMC =ICS +X

,y_1cs
R NN /) )
Cov,, C,,+1)°
c,, - on (Ci2+D)
' X1X2

Puc. 2. Po3sumox 00Ho8UMIpHUX iHOeKCi6 acpecayii
[Mpumitka. ID — ingekc mucnepcii, ICS — iHaeke po3mipy kiactepa, ICF — ingekc yactoTu Kiaacrtepa,
GI — ingexc I'pina, IMC — ingekc cepeqnuboi ckymaeHocTi, [P — ingexc miactuunocti, IM — ingexc
Morisita, J — iHAEKC BHYTPIIIHEOBUAOBOI arperaiiii, Cl’2 — iHJIeKC MIKBUIOBOI arperartii, Al,z — IHJIEKC
J&C Mix- Ta BHYTPILIHBOBUAOBOTO BiTHOLICHHS

Oco0aMBHH KJIac MPEACTABIISIOTH COOO0I0 HEe3aIeKH1 Bl IIIIBHOCTI MipH arpera-
uii. Bonn 3acHoBaHi Ha 6aratopa3oBoMY OONIKY YMCEIBHOCTI BHIY, & OTXKE, OLIbII
cTaOUIbHI 1 HE 3aJIeKaTh BiJl PO3MipiB BUOIPOK.

Koediuient b piBusuus Teinopa nokasye mipy arperauii Buzny [25]:

S? :a+ib,

ne S? — BapiaHca, a X — cepeHs aOCOMOTHA YHCETBHICTb.

3HaueHHs b > 1, cBiqUUTH MPO arperaiito, Toi Sk b < 1 — o piBHOMIpHOCTI po3-
noainy. Jis TecTyBaHHS TillOTE3W MPO BUIAAKOBICTH PO3MOILITY BUKOPUCTOBYIOTH
t-tect CThIOZICHTA.

lonoBHUM HeoikoM piBHSHHS Teitiopa € Te, 1110 BOHO HE BPaxOBYE ITPOCTOPOBY
CTPYKTYPOBAHICTh B MeXax MPOOHHX MaijaHuuKiB. Takoro Henomiky nmoz0aBiieHa
perpecisi cepenHboi ckymueHocTi IBao. Bona mae JiHiliHY 3aJI€KHICTh 1 OI[IHIOE
arperaiito 3a oboma xoedirieHTamu piBHSHHA. Lle 7103BoJIsIe BUSABUTH arperaiito

JIPYroro nopsiKy.

IMC =4 +ax,

ne IMC — inzeKke cepelHbpOT CKYITYeHOCTI, a X — CepeTHs a0COTIOTHA YUCEIBHICTb.
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[Mpu B < 1 po3noain piBHOMipHUA, Tipu f = 1 — BUMagKOBHiA, a ipu > 1 — arpe-
roBanui. [Ipu o < 0 — po3noain iHAUBINyaabHUH, a TIpH 0. > 0 — TPYHOBUIA.

s netanbHOT OLIHKKM PO3MOALTY HEOOXIJHO BHKOPHCTOBYBAaTH CTATHCTUYHO
OB MOTYXKHI METOAN Ie0CTATHCTHKM, 1110 BUKOPUCTOBYIOTh (PyHKIIIi MpocTOpo-
BUX BiJIcTaHEH JUIsl OI[IHKK MapamMeTpiB po3noniiy [9].

[ToBHOIIIHHUI T'€OCTATHCTUYHUN aHAJi3 BUMArae BijJi BUOIPKH BiJIIOBIHOCTI
JIBOM YMOBaM: CTAI[lOHAPHOCTI 1 MyJIBTHHOPMaIbHOCTI [29]. [IJi reoCcTaTHCTUYHUX
JOCTIKEeHb JJOCTaTHHO CTAalliOHAPHOCTI IPYroro MOpsAKY: KoBapiallis TOBUHHA 3a-
JISKATH BIJI BIJICTaHI MiXK TOUKaMu. J{Jist BUSIBJICHHSI IPUYMH BIJIXUJICHD 1 IPUBE/ICH-
HS1 BUOIPKHU JI0 CTalliOHAPHOTO CTaHy, JI0 HEi 3aCTOCOBYIOTh IPOLIEAYPH, 3a3HAUCHI
B Ta0mun 1.

Tabmumg 1
IIpuBeneHHs: BUOIPKH /10 CTAlliIOHAPHOTO CTAHY
IIpouenypa Merton Pesyabrar

Marnu Bigdopy mpoo, BusiBneHHs MOMHIIOK,
Bizyaunizauist tannx YacTOTHI TiCTOTpaMH, KJIacTepiB, FeTepOreHHOCTI,

rpadiku TPEH[IIB Ta aHI30TPOIIii

. [TonironanbHa abo KIITHHHA

Jexnacrepu3aris . Hanauss Toukam Baru

JIeKJIacTepu3altis

IToGynoBa Moneni TpeHay Businenns 3B’s13ky
BusiBnennst TpeHziB (MHOXMHHA JTiHiITHA MIDXK 3HAQYCHHSIMHU Ta

perpecis) KOODPIIHATAMHA

: . DopMyBaHHA JETPEHJOBAHO1
YcyHEeHHs TPeH/IIB OOpaxyBaHHS 3aJIMIIKIB PMY JICTPCeHA
BHOIPKH
Bizyamnizaris, anami3 PosminenHs Ha TOMOTeHHI

Bubip romorenHux odnacreit

BapiaHcu 111ABUOIPKH

l'eocraTrcTyHE MOCHTIKEHHS TIOYNHAETHCS 3 TOOYIOBU BapiorpaMu — rpadika
3aJIKHOCTI CeMiBapiaHCH BiJ BiicTaHI MK TOYKaMH, T.3B. yiara [9, 29]. Ha ocHoBI
eKcTIepUMeHTaNbHIX JaHUX OyIy€eThcs TeopeTudHa Mofens (ymnkiii. Ii mapamerpu
JTAIOTh YSIBJIICHHS TIPO XapaKTep PO3MOALTYy 00'e€KTa.

Jnsa mspkaAIX G10TOMIB, OKpIM cTaHAapTHOI chepuyHoi QyHKIIT, TaHI MOXYTh
OTIMCYBATHUCS XBHUJIHOBOIO MOMEIUTIO 3 e(pekToM JipoK. Lle MOsICHIOETRCS arperarieio
OCOOMH y BUTATHYTI «IH3W» Ta cuiabHOIO aHizoTporieo [18]. Edexr 3acHoBHHKA
(nugget effect) HalicubHIIIE TTPOSBIISETHCS B TICEBIOMITOPATHFHUX YTPYTIOBAHHSX.

[Ipu moOymoBi BapiorpaMu Ba)XITMBO BPaxOBYBATH aHI30TPOIi0. Buxomsun 3i
CTPYKTYPH TUBSDKHUX 010TOTIB, ii BEKTOpM 3a3BHUAl CIIPSIMOBAHI IMOMIEPEK 1 B3OBK
OeperoBoi JiHii.

OCKiJbKY /IaHI PO YMCENBHICTH 1 0ioMacy JOCTiKyBaHUX OPraHi3MiB HOCSTH
BHUOIPKOBHI XapakTep, BUHUKAE HEOOXiTHICTh TIPOCTOPOBOT IHTEPIOIISII] pe3ybTa-
TiB. HaiiGimbI1 TogHA 1HTEPIOISIIIIS JoCsITaeThes Meromamu kpiriara [9]. Li mpo-
[eAYPU BUKOPHUCTOBYIOTH TEOPETUYHI Bapiorpamu JJjisi OOUHMCICHHS 3HAYCHBb 3MiH-
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HOI B «TIOPOKHIX» TOYKaX KOOPAWHATHOI CiTKU. OCKIIBKH KPITiHT € iMOBIpHICHUM
METOJIOM IPOCTOPOBOT IHTEPITONIALIT, HOrO pe3ynbTaTH MaloTh IIOMUJIKY 1HTEPIIOJs-
uii. Pesynbrytoua TpuBHMipHA MOBEpXHSI MOXKe OyTH Bi3yalli3oBaHa, IIO MOJETIIYE
CIIPUIHATTS OCHOBHHUX 3aKOHOMIPHOCTEH PO3MOALITY.

He MeHm BaxxnuBuMH € KoeiieHTH pocTopoBoi aBrokopersiii Mopana i ['ipi.
Hatiuacrime, ix moAuUIsAOTh Ha TI00aIbHI — JJIs BCi€T BUOIPKH IIUTKOM, 1 JIOKaJIbHI —
JUTSL YaCTUH BUOIPKH.

Haii6inem nomwupenum € inpexe Mopana (Moran's ). Bin omiHtoe piBeHb KO-
pensIii pi3HMI 3Ha4YeHb 3MIHHUX i cepeaHboro, sk (yHKIo B mara, [9]. Moro
I100aJIbHE 3HAYCHHS KOJIMBAETHCSI BiJl —1 MPH CUIIbHIN HEraTUBHIN aBTOKOPEJISIIIIT 10
+1 cwibHOT MO3UTUBHOI. 3HAYCHHS, 110 JOCTOBIPHO HE BIJIPI3HAIOTHCS Bijl HYJIS Xa-
PaKTepH3yIOTh BiAICYTHICTh aBTOKOpesiiii. Hynb-TinoTe3y TecTyloTh 3a JOIOMOTO0
Z-OIiHKH 1 p-3HadeHHs (95%) [9]. MiniManbHU# po3Mip BHOIPKH IJIsl JOCTOBIpHOT
OIIIHKH 1HJIeKCY MopaHa — TPUALSAT 3HaueHb. JIOKaIbHUI 1HJIEKC BUKOPUCTOBYIOTh
st moOynosu KapT LISA, BUKOPUCTOBYBaHMX ISl TIOPIBHSHHS PO3IIOITY B PI3HUX
MIPOCTOPOBUX 30HaX [1].

Inpexc I'upi (Geary's C) GinbIn Yy TIUBHIA 10 JIOKaIbHOT aBTOKOPEISIil, HiXK 1H-
nekc Mopana [9]. Ha BigmiHy Bii OCTaHHBOTO, BiH BUMIPIOE Pi3HHUIIO MIXK CYCi/Hi-
MU 3HAUCHHSIMH, 1 KOJIMBAETHCS BT HYJISI IO JIBOX.

[IpocropoBi KopesorpamMu MpeICTaBIsIOTh co00t0 Tpadik 3aNeKHOCTI Koedi-
LIEHTIB MPOCTOPOBOI ABTOKOpEILii Bif KiaciB BifcraHi [9]. Bonn n03BONSIOTH
OIIIHUTHU CEPENIHIN PO3MIp CKYIM4YeHb, aBTOKOPEIsAILito 1 TpeH . OliHKa 3HAuyIOCTI
MIPOBOAUTHCSI MeTOIoM boH(peppoHi, OCKiNbKK 1HANBIAyalbHI KOe]illieHTH HE € He-
3aJIeKHUMH.

®yukuis K Pinui (Ripley's K) omiHioe BUNaKkoBicTh pO3MOALTY TOYOK B MPO-
ctopi [9]. Ii MoxHa BUKOpHCTOBYBaTH SIK P PO3pOOLIi cTpaTeriii Biadopy mpo6, Tak
i U1 ouinku OiHapHHX pe3ynbrariB. @ynkmis K Pimi n1o3Bossie omiHUTH MpOCTO-
POBHUH PO3MOJIiN HEBEIIMKUX CTATUYHUX 00'€KTIB, TAKHX SIK HOPU TaTITPif 1 Mypar-
HUKA. JIOCTOBIpHUH iHTEpBaj BUMAJKOBOTO PO3IMOITY OIIHIOIOTH METOI0M MOH-
te-Kapo.

Getis Ord G BusBisie kiacrepusaiiiro B BuOipui [9]. Kmacrepu miHiManbHUX
3HaueHb BPIBHOBAXKYIOTh KJIACTEPH MAaKCUMAJIbHUX.

Anauni3 rapsiunx Touok (Getis-Ord Gi *) imeHTH(]IKYE CTATHCTHYHO 3HAYYII
KJIACTepU BUCOKHX 1 HM3bKUX 3HA4eHb Ha mijcraBi miobansHoro Getis Ord G [9].
Pesynbrytoua kapra ananorigyaa LISA maps, npote BinoOpakae CTaTUCTUYHY 3HA-
YYIIICTh BIIXUJICHb.

Join count statistic BukoprcToBye OiHapHi JaHi PO MPHUCYTHICTH a0 BiACYT-
HICTh OCOOMH BH]LY, iX CKYITYCHb, IIEBHOTO BiKY, CTaTi, 3a0apBiieHHs Tomlo. Llei mMe-
TOJI IOPIBHIOE KiBKICTh 3B'I3KIB Mi)K 30HAMH 3 IIPUCYTHICTIO 1 BIZICYTHICTIO O3HAKH
3 OUiKyBaHHM BiJl BUIIAJIKOBOTO PO3IIOILITY.

Meton SADIE BUKOPHCTOBYE IHIIHIA T/IXi], OLIHIOKOYHM MiHIMAJIBHY JTUCTAHIIIFO
MepeMileHHs] 0COOWH, HEOOXiTHY JIJIsl IOCSATHEHHS PIBHOMIPHOTO PO3IOIITY B IPO-

71



ISSN 2077-1746. Bicaux OHY. Bionoris. 2019. T. 24, Bum. 2(45)

ctopi [17]. Pe3ynbraru BUpakarOThCsl B BUTISIIL IHJCKCY arperailii, 1o OliHIOEThCS
3a TIPUHIIMTIOM 1HJEKCY JUCIIEpCii.

BigHomeHHsT MK MTPOCTOPOBUM NMATEPHOM BHIB 3 OAHIET JIOKalii MOXKHa I10-
PIBHSITH 3a IOTIOMOTOI0 TecTy MaHTena, 10 3aCTOCOBY€ETHCS 15l IEPBHHHOTO BHi-
JICHHS YTPYIIOBaHb, a TAKOXK BUBYCHHS TUHAMIKU maTepHiB [9]. CruitbHA MpocTOpOBa
ABTOKOPEJIALIIS MOXKE 3HAYHO BIUIMHYTU Ha MOTO p-3Ha4YeHHS [9].

BiopizHomaHiTTSH

Bionoriune pizHOMaHITTS MakpoOe3xpebeTHHX mimanux mipkiB [13UM nopis-
HSTHO HU3bKe 1 Hecnenn@iyaa (ayHa MOXKe 3HAUHOIO MipOIO BIUIMBATH Ha 3HAUYCHHS
iHgekciB [28]. YnucenpHICTh ASSIKUX BUIIB KOMaXx, [0 BUKOPUCTOBYIOTH IMIIlIaHI LIS~
XK1 SIK CXOBUIIA (HaNpUKIIal, TPUHAIISITATOYKOBOT KOPiBKM) ab0 3aHECEeHUX BUMAI-
KOBO, MOXXE Ha CBOEMY iKYy MEpPEBHILYBaTH YHCEIbHICTh MISDKHUX BUAiB [12]. B
TAaKOMy BHUIIaJKy, PEIPE3eHTaTUBHICTh BUOIPOK 3a iHAEKCAMH PiI3HOMaHITHOCTI Ha
MPAKTHII JOCATAETHCS BUKITIOUCHHSIM HecTenn()iuHUX BUJIIB.

B ninomy, HalO1IbII BUKOPUCTOBYBAaHUMH 1HACKCAMH IS OLIIHKH aib(a-pi3Ho-
MaHITTs MakpoOe3xpeOeTHNX mimanux ishkiB B YopHomy Mopi € Lllennona-Bisepa
(H), ieny (e), Mapraneda (d) Ta Cimricona (D) [3, 28]. Cran yrpynoBaHb peKOMEH-
JYETHCS OLIHIOBaTH, BUKOPHCTOBYIOUH PaHTOBI Ta k-TOMiHaHTHI KpHUBI.

Ouinka BIJIMBY YMOB HABKOJIUIIHBOTO CE€pPeI0BUILA

Ha maxpo6e3xpebeTHUX MilaHUX TUBDKIB BIUMBae Oe3nid ¢akropiB. [lmspkHA
¢ayHa criiika 0 XiMI4HOTO 3a0py/HEHHSI, OIHAK 3MiHa MapaMeTpiB MicKy (MexaHi4-
Ha [IUIBHICTD, TPAHYJIOMETPHYHHUN CKJIa[T) 1 T1IPOJIOTIYHOTO PEeXKUMY, 0OMep3aHHS 1
IpoOIIeHHsI cepeJOBHUIIa iCHYBaHHS JOKOPIHHO MEPETBOPSATH IX yrpynosanHs [7, 19].
Cepen aHTpOIIOTEeHHUX (PaKTOPiB OKPEeMOi yBaru 3aciayroByOTh BUTONITYBaHHSI, pO3-
YHCTKA TUISDKIB, TIAPOTEXHIUHI CIOPYAH Ta pOOOTH, SIKi PSMO Ta OTIOCEPEAKOBAHO
3MIHIOIOTh TUISDKHI ocenuma [2, 5, 19]. Husbka npucToCcOBaHICTh IUISHKHUAX YTPYIIO-
BaHb /IO AaHTPONOTEHHUX (DAKTOPIB CTBOPIOE «EKOJOTIYHY MACTKY» IO MPU3BOIUTH
JI0 3MEHILICHHS O10JIOTTYHOTO PI3HOMAHITTA 1 YMCeNbHOCTI BUAIB [22]. Takox BapTo
BiJJ3HAYMTH HEOAHO3ZHAYHUH BILUIMB MAaKPOCMITTSI, SIKE YaCTO BHKOPHUCTOBYETHCS SIK
YKPUTTA OaratbMa cymnpaiitopaibHUMu Buaami [ 10].

BB (hakTopiB HaBKOJIMIIHBOTO CEPEOBHINA Ha MakpoOe3XxpeOeTHHX Ta iX
YIPYIHOBaHHSI MOXKe OyTH OIIHEHHI 32 JOTIOMOTOO JIOTiCTHYHOI | MHOKMHHOT JIi-
HiiiHoi perpecii [6]. [ BU3HAUEHHS 3B'SI3Ky MiX MPOCTOPOBUM TAaTEPHOM BHILY
Ta YMHHUKaMHU CEpPEeJIOBUIIIA MOXKHA BUKOPUCTOBYBaTH TeCT MaHTena. Y CBITOBUI
MPaKTHII TAKOK BUKOPUCTOBYIOTHCS IMiIX0/I1, 3aCHOBAHI Ha 1HIIMX MPHHIUIAX 1 Me-
TOJIaX, TaKi K HeuiTKUi HaiBHUH BaiteciBebkuii kinacudikarop (FNB), Before—After
Control-Impact (BACI) Ta inui 2, 3].

Jist cyKymHOCTiI B3aeMONOB’si3aHUX (PAaKTOpPIB, IO BIUIMBAIOTH HA MOPGOII0-
Ti0 TUISDKY, BiIOOpaXkaeThCsl TUISHKHUME 1HAekcamu [3, 6, 15]. HaiiOinbin Baxkiu-
BUM 3-TIPOMIK HHX Juis y30epexoks [I13UM e 6e3po3MipHa MIBUAKICTD OCaKEHHS
(Dimensionless fall velocity).
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H, 100
W-T

ne Hb — Bucora xBuitb (M), W — IIBUAKICTB OCa/KeHHS TCKY (cM/cek) T — mepiof
XBUJIb (CEK).

[IBuaKiCTh OCITAHHS CHITIKATHOTO MICKY PI3HOTO JiiaMeTpy MOoKe OyTH B3sTa 3
Tabnuili, HaBeaeHol ['i00coMm 1 criiBaBTopamu [11]. 3 iHIIOr0 OOKY, HU3bKI 3HAUCHHS
OKpYyIIIOCTI 1 3m1apreHocTi 3a KpymoOeitHoM-CiioccoM 1 3Ha4YHi JOMIIIKH BaIlHSIHOTO,
IpaHaToOBOTO Ta MAarHETHUTOBOTO IMICKYy BUMAaraloTh €MIIPUYHOI OIIHKH HIBHIKOCTI
OoCiaHHs.

3a cBoero cyTHicTio, DFV € iH1eKkcoM 37aTHOCTI XBIIIb MIEPeCyBaTH IMiCOK 1 Xa-
pakTepusye cTaH wisbky [6, 15]. Bucoki 3HaueHHs (Oiibine 5) cBi4arh mpo 3Hau-
HYy €pO3il0 1 BiJIOBIIal0Th JUCUIIATUBHUM (TUIACKKMM) TUBsbKaM. Hu3bki 3HaueHHs
(MeHII HIX 2) BKa3ylOTh Ha OOMEXEHY MOXKJIMBICTh XBHJIb BUKIIMKATH €PO3ilo 1, Bif-
MOBIJTHO, KPYTi, pedieKTHBHI, akpeuiiHi spki. [IpoMikHI 3HaUeHHS XapakKTepHi
JUIsl pI3HUX CTaHIB MPOMIKHUX IUBDKIB. CTaH IUISHKY 3HAYHOIO MipOI0 BU3HAUA€E PO3-
BUTOK IICEBJOMITOPAIHUX YIPYIIOBaHb 1 YHCENBHICTD iX BUAIB [ 14].

Bignocha ammityaa npumusis (Relative tide range) BimoOpakae BHECOK MpH-
JMBHUX 1 XBUJILOBUX SIBUI Y Mopdororito mupky [6]. 3HaueHHS BOrO iHACKCY
BKa3ytoTh Ha Tul spKy: RTR Menme 3 xapakrepuuit s tunosux y [13UM muis-
XKIB 3 JIOMiHYBaHHSM XBWJIb (Wave-dominated), Big 3 10 12 BKa3yroTh Ha IJISOKI, 10
3MIHIOIOThCS MpHUIITHBOM (tide-modified), a monax 12 — Ha TUIHKI 3 TOMiHYBaHHIM
npurunBiB (tide-dominated), mo He 3ycTpivatotsest y [13UM [15].

DFV(U) =

2

tibe
Hb

Je tide — MakcUMalibHA aMILTITY/Ia BECIHHBOTO MPUILTKBY, @ Hb — BUCOTa XBUJIb.

RTR =

b

VY I13UM inzekc MOKe JOCIraTi CEpPE/IHIX 3HAUYCHb Y 3aXUIIECHUX MIIKOBOJIHUX
JaryHax, J¢ OJHOYaCHO 3MEHIIYETHhCS BHCOTA XBHIIb 1 MOCHITIOIOTHCS TPUILTHBHI
SABUIIIA.

Mnsoxuuit ingexe (Beach index) xapakTepusye anmHamiky ncesgonitopati. Horo
3HAYCHHs BapiroroThes Bix 0 10 4 [6].

sand * tide

B =Ig(
slope (Ig¢/m),
ne Sand — cepenniii miamerp micky + 1 (@), tide — MakcuManbpHa aMILTiTy/1a BECiH-
HBOTO MPUILIKBY, a slope — HaX M TISIKY.
BigHocHuit Haxui oy (Slope™) — HalmpocTimiA iHAEKC, IO OLIHIOE Pe3yIib-
TaT B3a€MOJII MiCKy, XBUJIb Ta MPUILTUBIB 32 «(dacy» MKy — y310BKOeperoBoi Ji-
JISTHKH, 110 c(hopMOBaHa JIi€r0 XBUIIb [6].
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Slope* = L
bfs
,

ne Bfs — naxui dacy mispky.

Y 3axigHii JgiTeparypi po3Mip YacTOK MiCKy NPUHHSATO BUPAXKATH B ONUHHIISAX @
(¢ =—log,D), i knacudikysaru #oro 3a mkanoro Benrsopra. Taka onuHHUIs BUMIDY
CIIPOIILY€E CIPUMHATTS JAHUX 1 3pyYHA TPU PO3pPaxyBaHHI iHACKCIB. Y BITYM3HSIHIN
JiTeparypi AiaMeTp YaCTHHOK HaiuacTillle BKa3yeThCsl B MUTIMETpax, 1 IHTEpIpeTy-
€THCS 32 JIITO TUHAMIYHOIO Kiacu(ikamicro. BusHaueHHs 1 MexXi KJ1aciB MmicKy B 000X
cucTeMax 30iraroTbcsl.

®DakTopy HABKOJIHUIIHBOTO CEPEAOBHUILA MOXKYTh BIUIMBATH HE TiIIBKH Ha BUIU 1
YIPYIOBaHHs, a i Ha TPYIH OPraHi3MiB, 0 MAIOTh CXOXKI1 aJanTallii 10 IeBHUX YMOB
[13]. Tak, 6i0TMYHI YUHHUKH MAIOTh BUPIIAIbHE 3HAYCHHS UIs TPOPIUHUX TPy, a
XapaKTEPUCTUKU CyOCTpaTy — JUisl OPraHi3MiB 3 PI3HUMH CIIOCOOAMHU MEPEMIIIICHHSI.

Brue dakTopiB Moxe BiIpi3HATHUCS B pi3HUX MaciuTadax [14]. B cuity Bucokoi
MIHJIMBOCTI KJIIMaTHYHUX (DAKTOPIB, MOMUIBLHO MIYKATH 3aJIS)KHICTh HE TIIBKU BiJ
MOTOYHUX YMOB OCEJIWIII, ajie ¥ BiJ| iX MOMEPE/HIX CTaHIB 1 JJOBITOCTPOKOBOI JIMHA-
Miku [15].

[MpuamHu 3MiH y CKJIaJi Ta PO3MOALT yTPyHOBaHb MaKpoOe3XpeOeTHUX MilllaHuX
wispkiB [13YM, 110 criocTepiratothes 3 Kilig 60-X 10 HAaIIUX JHIB, BCE I11I¢ 3aJIUIIa-
I0ThCSI MAJIO BUBYCHUMHU. 1115t 3'sicyBaHHS iX MPUPOAU, IUHAMIKH, BKIIay aHTPOIIO-
TeHHUX (aKTOpiB 1 MPOTHO3YBaHHS MIEPCIIEKTUB, & TAKOK PO3POOKH Mporpam 3i 30e-
PEKEHHS 1 BiIHOBJICHHSI 010JIOTIYHOTO Pi3HOMAHITTS YOPHOMOPCHKOTO Y30epEiKKsI
VYkpainu noTpiOHMI MOCTIHHUI KOMIUIEKCHUH MOHITOpHHT [21, 24].

BucHoBkn

1. Jlns KiNbKiCHUX IOCIHiKeHb MakpoOe3xpeOeTHUX mimanux misbkis [13UM
PEKOMEH/IYEThCSI BUKOPUCTOBYBAaTH PaHIOMI30BaHO-cTpaTU(ikoBaHUi Bifbip abo
METOJ TpaHceKT. Bubip auzaiiny BigOopy npoO AMKTY€EThCS 3alIaHOBAHUM CTaTHC-
TUYHUM oTIpalfoBaHHsAM. PopMa paMKH HE3HAYHO BIUIMBAaE Ha pe3ynbrata. OOmik
iMaro IISHKHUX ABOKPHIIMX PEKOMEHAYETHCS IIPOBOJUTH 32 (POTOZHIMKAMHU.

2. Ilpsima o1iHKa YMCENBbHOCTI MakpoOe3xpebeTHHX mmanux mispkiB [13UM ua-
CTO HEMOYKJIMBA Yepe3 IX 3HAYHYy arperaifito Ta 0OMEXEHHs MOJIbOBUX JIOCIIPKEHb.
Jyist oTpUMaHHS TOCTOBIPHUX PE3yNbTaTiB PEKOMEHIYEThCS BUKOPUCTOBYBATH Me-
TOAM KpiriHra.

3. Jns morepeaHboi OIIHKK TPOCTOPOBOTO PO3IOJITY MaKpoOe3XpeOeTHUX
[13YM MokiIMBe BUKOPUCTAHHS MPOCYHYTHX OJHOBHMIpPHHX IHJCKCIB arperarii.
Jist BUsiBIIEHHS BUIOCTICIIM(DIYHOCTI MaTepHiB arperaiii IpornoHy€eThCsS 3aCTOCOBY-
BaTH piBHsHHS Teiyiopa 1 perpecito cepeiHboi cKymueHocTi [Bao. J{ist moBHOLIHHOT
XapaKTEPUCTHKH POCTOPOBOTO PO3MOJIIITY PEKOMEHIYETHCS 3aCTOCOBYBATH METOIH
TeOCTaTUCTUKHU. BapiorpaMu 103BOJSIFOTE OTPUMATH KapTUHY PO3IMOALTY 1 CIyKaTh
OCHOBOIO JUIs iHTeprofsuii MmerogaMu kpirinra. Lllupoke 3acTrocyBaHHsI 3HAXOISATh
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KOCQII[IEHTH MTPOCTOPOBOI aBTOKOPEJIALIT, SIKI TAKOX 3aCTOCOBYIOTHCS JIJISl KPITiH-
ra, i 3aCHOBaHI Ha HHUX KOPEJIOTPaMH, IO JO3BOJISIOTH OLIHUTH MaciuTaOu CKyII-
yeHb. OyHkiist K Pimti gornomMarae omiHUTH pO3MIIIEHHS TOUOK. PeKOMeHyeThCst
3aCTOCOBYBATH 11 ISl OLIHKK BUTIAIKOBOCTI PO3MOALTY OJUHHUIL BiIOOPY MPoO, HIp
i tHi31. 3a nornomororo iHaekciB Getis-Ord G 1 Getis-Ord Gi * OI[iHIOIOTE 3arajibHy
1 JIOKaJIbHY KJacTepu3ailiro. Join count statistic J03BOJIsIE BUSBUTH BiIXUICHHS BiJ
BHITaJIKOBOTO PO3MOTY 00JIacTeH 3 OIHAPHUMU 3HAUYCHHSIMU JI0CIIKYBaHOT 3MiH-
Hoi. Meton SADIE no3Boinsie OIIHUTH CTYHiHb arperaiii, aHaji3ylouu 3arajibHy
JANBHICTh MEpEMIllIEHHsT OCOOHMH JJIsi AOCSTHEHHS piBHOMipHOTO po3noxiny. Tect
Masnrena J103BOJISIE MOPIBHATH POCTOPOBI MAaTEPHU Pi3HUX BUJIIB 1 YMHHUKIB Ha O]~
HIil JoKallii, 1o poOUTh HOTO MPUAATHUM JIJISl IEPBHHHOTO BUJILJICHHSI YIPyIIOBaHb
Ta 3HAXOJ/PKCHHS 3aKOHOMIPHOCTEH CYyMICHOTO PO3IOILTY.

4. Ouinka 6i0J0T1YHOTO PIZHOMAHITTS IUISKIB MOYKE CHIILHO 3MIIIlyBaTHCS Yepes3
BIJIHOCHO BEJIMKY YUCEIIbHICTh BUITAJIKOBO 3aHCCCHUX Ha3eMHUX BUJIIB. PekoMeH1y-
€THCSl BUKJIIOYATH 1X 3 BUOIPKH JUISI BiATBOPIOBAHOCTI PE3YINIbTATIB.

5. BrumB ¢axTopiB HaBKOIHUIIHBOTO CEPEIOBHUINA Ha MakpoOe3xpeOeTHHX, iX
yIPYMOBaHHS Ta TPYNU PEKOMEHAYETHCS OI[IHIOBATH 3a JAOMOMOTOI0 JIOTiCTUYHOL
Ta MHOKMHHOT JIiHIHHOI perpecii, a Takoxx Tecty Manrena. {7t 00Ky cyKymHOTo
BIUTUBY CrielU(DIYHUX JIJIS MIIAHUX TUISDKIB JMHAMIYHUX (aKTOPIB CEPEeIOBUINA pe-
KOMEH/TYy€ThCSI BHKOPUCTOBYBATH TUISDKHI 1HIIEKCH.
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FEATURES OF USING STATISTICAL METHODS IN
INVESTIGATIONS OF THE BLACK SEA SANDY COAST
MACROINVERTEBRATES

Abstract

Relevance. The feature of the sandy beaches as the marginal biotope complex is that
most of the environmental gradients act across the coastline. The low amplitude of the
tides and the non-periodic wind tides determine the dynamics and specificity of these
zones in the north-western Black Sea (NWBS). Because of this, the macroinvertebrate
sampling design in the NWBS and the statistical processing of the results need special
attention.

Aim. The purpose of this paper is to review the methods of statistical data processing
that will allow us to clarify and extend our understanding of the structure of macro-in-
vertebrate sand beach communities of NWBS and the features of their use.

Main results. The shape of the sampling device slightly affects the catch of macro-
fauna. It is acceptable to use both transects and randomized stratified sampling.

A reliable estimation of quantity is provided by kriging methods and recalculation of
density per length of the coastline.

The coefficient b of the Taylor equation and the regression of mean crowding charac-
terize species-specific aggregation. For estimation of distribution it is recommended
to use spatial autocorrelation coefficients (Moran's I, Geary’s C), Ripley’s K function,
JCA (for binary data) and SADIE.

The relationship between the spatial distributions of species from one sampling sta-
tion can be detected by the Mantel test.

The biological diversity of macroinvertebrates of NWBS sandy beaches is relatively
low, so unspecific fauna can significantly affect the value of indices.

Influence of environmental factors on macroinvertebrates, their groups and communi-
ties can be measured using regression analysis or more specific methods.
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Suggestions. It is recommended to use a randomized stratified sampling design. Spe-
cies-specific aggregation parameters should be evaluated by density-independent in-
dices. Geostatistical methods are recommended for estimating the spatial distribution.
It is suggested to estimate the number by the results, interpolated by kriging methods.
For calculation of biodiversity, it is recommended to exclude randomly introduced
species from the sample. It is recommended to use logistic, multiple linear regression
and Mantel test to evaluate the impact of environmental factors. The analysis should
evaluate the effect of factors at different time scales and use beach indices to charac-
terize beaches.

Keywords: spatial distribution, sampling design, quantitative biology.
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PE3VIIBTATU IXTIOJOI'TYHUX JOC/ILIKEHb
MNPUBEPEXXHUX BO/JI O. 3SMITHUM (2016-2018)

HaBeneHo pesyabpraTd iXTIONOTIYHHX MOCHIIKEHb MPHOSPEKHUX BOA 0. 3MiTHHI
(Yopue mope) 2016-2018 pp. Beporo BusiBieHo 73 BHIN MOPCHKHX, COTOHYBAaTOBO/-
HUX, IPOXiTHUX 1 IpicHOBogHUX pubd 3 18 psanis, 42 poguH, 59 poxis. OCHOBY ixTio-
(ayHu 11bOro paiioHy yTBOPIOIOTE MOPCHKI pubu (72,6 % 3aranbHOI KUIBKOCTI BHSIB-
JICHUX BUIB), OUIBIIICTS BUAIB ocimi (69,9 %), BeayTh HJOHHUH 1| IPUIOHHHNA CIIOCiO
KUTTs (78,1 %), Maibke B piBHIN KUIBKOCTI MEPEBAKAIOTH MENaro(iig i OXOPOHSIOUH
(35,6 % 1 32,9 % BigmoBigHO). bM3bKO MOMOBUHN 3HAMIEHUX OiJsl OCTpOBa BHIIB
pub (36 3 73) Mar0Th OXOpPOHHHH cTaryc. MiHIMaJIbHI MOKa3HUKH Oi0pi3HOMAHITTS
VIOBIB Bi/l3HaU€HI B JIMCTOMAMI-TpyaHi. MakcuMyMu 3a(ikcoBaHI MPOTATOM TETLIO-
TO Tepiony poKy (TpaBeHb-)KOBTEHB). Big3HadeHO, 10 YIOBH 3 JHIHS MO TPYACHB
2016 p. Bimpi3HAIMCS MEHIIOK KUTBKICTIO BHAIB PHO Ta AOMIHYBaHHAM OKpPEMHX
MacOBHUX BHIB, B 3B'I3Ky 3 YUM MOKa3HUKU O10pPI3HOMAHITTS Oyl HE3HAYHO HIDKYE
nepioxy 2017-2018 pp. MoxxnuBicTs BHABICHHS HOBHUX BHIIB iXTiodpayHH B IpHuode-
PEKHUX BOAAX OCTPOBa 3MiTHHIA i3 3aCTOCYBaHHAM JIETKOBOIOJIA3HOT TEXHIKH 1 HOBHX
TEXHOJIOT1# 0E3KOHTAKTHOTO BiIEOMOHITOPHHTY 3AJIHIIAE€THCS TOCUTH BICOKUM.

KirouoBi cioBa: ixtiodayHa; yia0B Ha 3yCHIUIS; OCTPIiB 3MiiHUIA.

Ha manwmii vac BumoBuii ckian ixriodayHu MprOEpeKHUX BOA OCTPOBA 3MiTHHI
BUBYEHUH JOCHUTH MOBHO [3, 6, 7, 10-12]. ¥ ocTpoBa Big3HaYeHI 3HAYHI CKyITUYEHHS
NeNariYHuX, JOHHUX 1 TPUJIOHHUX, NIEPEBAKHO MOPCHKHX 1 COJIOHYBAaTOBOJHHUX BU-
IiB pud. 3a M'ATHAAATUPIYHAN TIEPioa JOCIIHKEHB B YIOBaX HEOTHOPA30BO OyIiH
BUSIBJICHI MPEJICTABHUKU MPICHOBOJIHOTO KOMILICKCY, SIKI BHUITAJIKOBO TOTPATUISIOTH
B Mope B mepion noBHOBoA s piuku [yHait [3, 6, 7, 10-12]. Lle# ynikanbHuil pa-
HOH BUTITHO BiIPi3HAETHCS O10pPI3HOMAHITTSIM iXTioayHU — 011 OCTPOBY BUSIBICHO
omuzpko Tpetunu (32,2 %) yciel qoprOMOpcebKoi ixTiodayrn (227 BumiB pud Bigo-
MuX U1 YopHOTO MOpsS Ha JaHWH Yac). BiIbmIicTh 3 HUX, IO HEPECTATHCSA Ois
OCTpOBY, OCOOJIMBO Ha PaHHIX CTAisIX CBOTO PO3BHUTKY, 3aBISKH YOPHOMOPCHKUM
TEJisIM, IITUPOKO PO3CEIIFOTHCS HE TUIHKY B IMBHIYHO-3aX1THIH YaCTHHI, a i B IHIITHX
paiionax YoprHoro mops. Takum dyuHOM, puOEpekHi BOaU Oiisi 0CTpoBY 3MiiHUI
CITy’KaTh CBOEPITHUM Pe3epBOM I 30epexeHHs reHodouay ixriohaynn Yoproro
Mopsi [3, 6, 7], 1 KOMIUIEKCHI iIXTIOJOTI9HI TOCIHIKEHHS IIFOTO PalioHy HE BTPAYaloTh
CBO€1 aKTyaJbHOCTI.
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BpaxoBytoui 11e, a TakoX y 3B’s13Ky 3 THUM, 10 3 BIPOBAPKEHHAM B YKpaini Pam-
KOBOT IMPEKTUBU MOPCHKOI cTpaterii [8] BaskiuBe Micie B MOPCBHKiH iXTionorii Ha-
OyBalOTh MOHITOPHHIOBI JTOCIIPKCHHST O10pI3HOMAHITTS 1 KiIBKICHUX XapaKTepuc-
TUK PUOHMX CIIBTOBApPHCTB, METa JIAaHOT POOOTH — MPOBECTH aHANi3 1 y3arajlbHUTH
pe3yJIbTaTH MOHITOPUHTOBHX JOCIIKEHB 1XTio(ayHH, SKi IPOBOIWIN B TPHOEPEK-
HUX Bojiax 0. 3miiHuii B iepiox 3 2016 o 2018 pp.

Marepiaa i MmeToau 10c/IiI:KeHDb

Marepian 3i0panuii B nprbepexxHux Bojxax o. 3miinuii B 2016-2018 pp. B pam-
kax mixuaapoaHoro (EU-UNDP) npoexty EMBLAS-II (ITominmieHHs: MOHITOPUHTY
npuponHoro cepeaosuina YopHoro Mops) Ta 3a (hiHaHCOBOI MiATPUMKH MiHicTep-
CTBa OCBITH 1 Hayku YKpainu. JIoB puOu npoBOIN Ha cTaHIIisIX MoHiTOpuHTY OHY
imeHi I.I. MeunukoBa [3, 7] cTaBHHMH 310pOBUMHU CiITKaMu 3 po3MipoM Biuka 16—120
MM 3a CTaHJIaPTHUMHU IXTIOJOTTYHUMH MeToiaMu [2, 4]. YV MICIsIX JIOBY puOH IPOBO-
JIAJTH TT1IBOJTHI CITOCTEPEKEHHS 3 BAKOPUCTAHHSIM JIETKOBOJIOJIA3HOTO CIIOPSIIKEHHS.
BusHauenHs BuiB pud MpOBOAWIM B MOJBOBUX YMOBAaxX 3a BH3HauHUKamu [1, 5].
CucremMaTu4Hy HaJIS)KHICTh HaBeJleHO y BiamoBigHocTi 1o FishBase [9].

Pe3yabraTn nocaiikens Ta ix 00roBopeHHst

Bceboro B mepiof ochipkeHb B MPUOEPEKHUX BOAAX 0. IMITHUN BUSBIECHO 73
BUJM MOPCBKHUX, COJIOHYBAaTOBOHUX, TPOXiIHUX 1 TPICHOBOAHMX pUO, IO HAJIEKATD
1o 18 psai, 42 poauH, 59 ponis. OcHoBy ixTiodayHH ILOTO pallOHy yTBOPIOIOTH
MopchKi pudu (72,6 % Bijx 3arajibHOT KUIBKOCTI BHSIBICHUX BHUJIIB), OUIBIIICTh BU-
aiB ocimi (69,9 %), BenyTh JOHHMIA 1 ipuaoHHUE crioci0 xutts (78,1 %), maiixke B
PiBHIH KiIBKOCTI TIepeBaXkaroTh nenaroian Ta BUAN 10 OXOPOHSIOTH iKpy (35,6 %
i 32,9 %, BianoBinHO). [HIII rpynu pud mpeacTaBieHi MEHIIO KiBbKICTIO BUJIB
(tabmn. 1). bnusbKko NoNOBMHM 3HalIEHUX Oist ocTpoBa BUIIB pud (36 3 73) MaroTh
OXOpOHHWMI cTaryc: 16 BUIIB 3aHEeCEH] B cTUCKH YepBOHOT KHUTH YKpaiHu, 22 BUAH
3aHeceHi 10 YepBoHoi kaura YopHoro Mopsi, 7 BUAIB — 10 UepBoHOTO crincKy Mix-
HapOJHOTO COI03y OXOpoHU mpuponu [3, 7, 10].

AHali3 pe3ynbTaTiB MMOKa3aB, IO PiBeHb O010PI3HOMAHITTS ixTiodayHu (iHIEKC
[llenHona, po3paxoBaHUii 32 YHCENBHICTIO) KonuBaBcs B Mexax 0,86-3,27 (puc. 1),
B cepeaHboMy ckianarouu 2,06+0,71 B 2016 pori, 2,48+0,65 B8 2017 1 2,57+0,71 B
2018 porti.

MiHiMasbHI TOKa3HUKKM 010pi3HOMAHITTS YIOBIB BiI3HAUEHI B IUCTONAII-TPY/IHI,
KOJIU OUTBIIICTh OCITMX XOJIONOMIOOMBUX BUIIB PUO BIAXOASITH Bij Oepera Ha OibIi
[IMOMHY 1 CTAIOTh MAJIOPYXOMHUMH, a TEIUIONI0OMBY MIrpyrodi BUAM pub nepemima-
I0ThCsI Ha 3uMiBIO 10 Oeperie Kpumy, [py3ii i Typeuunnu. Makcumymu iHAeKCy
010pi3HOMaHITTS 3a(iKCOBaHI MPOTATOM TEIJIOTO MEPiIOAY POKY (TPaBEHb-KOBTCHB ).
V neit yac O1IBIIICT Pi3HUX BUIB pUO MiAXOJUThH B TPUOEPEKHI BOIH OCTPOBY JJISI
PO3MHOKEHHSI 1 Haryy.
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Tabmumg 1
Exonoro-3ooreorpagiuna xapakrepucruka ixriogaynu (yactku rpyny %)
npudepe:KHUX BOJ OCTPOBY 3MiiHuii

I'pyna Yacrtka (%) I'pyna Yacrka (%)
Mopchbki BUIH 72,60 [emarodinu 35,62
ConoHyBaTOBOIHI 9,59 OXOpOHSI0YHN 32,88
Ipoximni 6,85 ditodinu 10,96
[IpicHOoBOAHI 10,96 JliTodinu 5,48
Bcboro: 100,00 [cammodinm 1,37
Jlitoncammodinu 1,37
Jouni 42.47 SitexuBoponHi 2,74
[punonni 35,62 Bunomrysaui 9,59
Tlenariuni 21,92 Bceboro: 100,00
Mirpanatu 30,14
Beboro: 100,00 Ocimi 69,86
H
3,5
3
2,5
2
1,5
s
0,5
s A" W A4 1] Wi L) 4 > > >n
2016 2007 e e 2018 Micaub

Puc. 1. Buodosa piznomanimuicmo ixmiogpaynu (inoexc Lllennona H (In), pospaxosanuii
3a qucenvHicmo) npudepexcHux 00 o. 3miinuil 6 nepioo 2016-2018 pp.

B pesyabrati gociipkeHb Oysio Bif3HAYEHO, IO YJIOBU 3 JIMIHS IO TPYICHb
2016 p. Biapi3HSUIMCS MEHIIOK KiTBKICTIO BUIIB pUO Ta JOMIHYBaHHSIM OKPEMHUX
MacOBHUX BHJIiB, B 3B'SI3KY 3 UAM ITOKa3HUKH O10Pi3HOMAHITTS OyJIM HE3HAYHO HUXKYE
nepiony 2017-2018 pp. (Puc. 1). HaiiGinbu iMOBipHO, TUHAMIKa Oi0pI3HOMAHITTS
VJIOBIB MOB'S3aHa 3 TiJIPOMETEOPOJIOTIYHAM PEKUMOM JIOCIIJHDKYBAHOTO PalioHY, B

nepIry 4epry, 3 BIUTMBOM CTOKY piuku JlyHall Ha BOIHI MacH BIIKPUTOTO Mops [7,
10].
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VY nepion nocmimxens 2016-2018 pp. (KBiTeHB/TpaBEeHb — TPYJCHb) B yJIOBaXx Ie-
peBakau 0cOOMHU KatpaHa S. acanthias (cepenHiii yiaoB Ha 3ycuuist — 5,02+0,51—
10,05+0,86 kr, ckariB — R. clavata no 2,86+0,04 xr i D. pastinaca no 8,07+1,19 xr
BIJINIOBI/THO, Mepianra M. merlangus euxinus — o 2,61+0,05 kr, ckoprienu S. porcus
—6,69£0,92 kr, cinring L. aurata — 2,65+0,50 kr, Ouuka-kpynisika N. melanostomus
—0,76+0,07-5,31+0,88 kr 1 kankana P. maxima maeotica — 3,38+1,20-6,56+1,24 kr
(tabmn. 2). YV 2016 poui Oynu Big3Ha4yeHi BUCOKI yJIOBU cTaBpuiau 1. mediteraneus
ponticus 1 xamcu En. encrasicolus — 3,00+0,08 i 0,71+0,09 kr BignoinHO. YJ0B
iHmmx BUiB 3a qanumu 2016—2018 pp. B 1isiomy Oynu MeHI 3Ha4Hi (Tad. 2).

Tabmuus 2
CepenHs BeJITMYNHA YJIOBY Ha mpoMuc/ioBe 3ycusuis (kr/12 roqun/1 citka (75X1,5 m))
OCHOBHUX NPeJACTABHUKIB ixTiohayHn npudepe:kHUX Boj 0cTPOBY 3MiiHuUIi B nepiosx
20162018 pp.

o Ilepioa nociaixxennb, pik
Buna puou

LD 2016 2017 2018

1 |S. acanthias L., 1758 5,02+0,51 | 10,05+0,86 | 9,49+0,74
2 |R. clavata L., 1758 2,86+0,04 | 2,49+0,05 | 2,71+0,03
3 |D. pastinaca (L., 1758) 6,32+0,32 | 7,37+£0,64 | 8,07+1,19
4 | En. encrasicolus (L., 1758) 0,71£0,09 | 0,03+0,01 0,04+0,01
5 | G. mediterraneus (L., 1758) 1,62+0,51 0,39+0,51 0,47+0,51
6 |M. merlangus euxinus (Nordmann, 1840) | 2,61+0,05 | 2,19+£0,05 | 2,16+0,11
7 |S. porcus L., 1758 6,69+0,92 | 5,91+0,43 6,12+1,16
8 | T mediteraneus ponticus Aleev, 1956 3,00+0,08 | 0,12+0,02 | 0,59+0,02
9 |L. aurata (Risso, 1810) 2,42+0,40 | 2,36+0,87 | 2,65+0,50
10 |U. scaber L., 1758 0,94+0,09 | 0,12+0,05 | 0,72+0,26
11 | M. batrachocephalus (Pallas, 1814) 1,44+0,32 | 0,25+0,12 1,22+0,26
12 | N. melanostomus (Pallas, 1814) 5,31+0,88 1,41+0,63 0,76+0,07
13 | Pmaxima maeotica (Pallas, 1814) 6,56+1,24 | 6,39+2,61 3,38+1,20
14 |S. umbra L., 1758 0,26+0,01 | 0,52+0,05 | 0,77+0,05

Caiz Big3HaunTH 30uIbIIeHHS B yiaoBax 2017-2018 pp. ocoOuH karpaHa, cKara
XBOCTOKOJIA 1 3HWKEHHSI MACH XaMCH, MOPCHKOTO MHHSI, CTAaBPUIH 1 OMUKa-KpPYIIsiKa
(tabmn. 2). luHamika yaoBiB, HMOBIpPHO, MOXE OyTH 3yMOBJICHA SIK BPOXKAIHICTIO T10-
KOJIIHb OKPEMHUX BHUJIIB 3 OJIHOTO OOKY, TaK i 3 3MiHAaMH KOPMOBOT 0a3u puo0 3 1HIIOTO.
Tak, mosiBy i 30UTBIIIEHHST MOJIOJII KaTpaHa BpokaiHoro nokoninus 2015-2016 pp.
BiJI3HAYAJIM HE TUIBKH y OCTPOBA, aji¢ 1 B MPUIIOBAX PI3HONIMOMHHOIO TPAJIy MpaK-
TUYHO 10 BCiH aKkBaTopil MiBHIYHO-3axiqHiM yacTuHu YopHoro mops (YkpaiHChka
yactura) B 2017 1 2018 pp. 3HMmKeHHs yIOBIB OCHTOCOIMHMX MHHS 1 KPyIIIsKa, a
TaKOXK NenaroiTbHUX 300TUIAHKTOHO(ArIB XaMCH 1 CTaBpHIU (MOJIO/Ib), HMOBIPHO,
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3yMOBJICHO TMOJAJIBIINM HETaTUBHUM BIUIMBOM BHJIiB-IHTPOAYLIEHTIB Ha KOPMOBY
0a3y pu0 (panaHu Ha JIOHHI CIIBTOBApPHUCTBA, MEPII 32 BCE HA MifiliHI OioneH03H, 1
MHeiorcica Ha 300TUIaHKTOH YopHOTO MOpsi).

AHaJti3 IMHAMIKH YJIOBIB Ha 3yCHJUISA TI0 MiCAISIX (KBITEHB/TPAaBEHb — TPY/CHB)
2016, 2017 1 2018 pp. npeacTaBieHUi Ha pUCYHKY 2.

30
25
20
15

10

ns v Vi Vi wvin (4 x x >

2016 2017 —— e 218 MicAaub

Puc. 2. Cepeons eenuuuna ynogy na npomucnoge sycunisi (N-xe/12 zooun/1 cimka (75X1,5 m))
OCHOBHUX NPEOCMABHUKIE IXMIOPAYHU NPUOEPENCHUX 800 0Cmpo6a IMiiHULL N0 MiCAYsX (KeimeHb-
epyoenyv) 6 nepioo 20162018 pp.

Bennunna ocinHix (BepeceHb—nucTonan) yaoBiB 2016 poky Oyma HuXKYe, HiXK
y 2017 1 2018 pp. y 3B’43Ky 3 MEHIIOIO KITBKICTIO KaTpaHa B YJIOBax, aje BHIIC
B TPYIHI, Kosn Oinst ocTpoBa OynH BiJ3HA4YeHi BEJIMKI CKyMYEHHs XxaMcH. JInmHeBi
VJOBH BCIX TPHOX POKIB JOCIiKEHb OyJIM MEHII 3HAYHUMH TIOPIiBHSHO 3 YJIOBaMH
pu6u B uepBHi Ta B cepiHi. IMOBIpHO, 3 MiIBUILEHHAM TeMIIEPaTypH BOIH, B TIEPiox
TPHBAJOl IITHILOBOI MOTOAM B JIMIHI, puba CcTae MEHII aKTUBHOIO 1 MOTpAIUIs€ B
CITKHM B MEHIIIH KinbkocTi. Halibinbimi yiaoBu pubu Oynu BiazHaveHi y BepecHi 2017
12018 pp.

Y BHCHOBKY CIIifi 3a3HaYUTH, 10 WMOBIPHICTh BUSIBICHHS HOBHX BUMIB iXTiO-
(dayHu B npubEpeKHUX BOJAX OCTPOBa 3MITHUIA, OCOOIMBO 31 30UIBIICHHSIM YHCIIA
Bi3yaJIbHHUX MiJIBOAHUX CIIOCTEPEKEHbB 13 3aCTOCYBAHHSM JIETKOBOJIOJIA3HOT TEXHIKH
1 HOBUX TEXHOJIOTiH OE3KOHTAKTHOTO BiJICOMOHITOPHHTY 3QJIMIIAETHCS JOCUTH BU-
cokot0. binbm Toro, Taki BidyallbHI JTOCIIIKEHHS! CIPUSTUMYTh YTOUHEHHIO KiJlb-
KICHUX XapaKTePHCTUK OCHOBHUX BHJIB puO ngaHoro pationy YopHoro mops, 1e
3aCTOCYBaHHS CITOK Ha JOHHUX CcyOcTparax CKIagHol KOHQIrypamii HeqoCTaTHBO
KOPEKTHE JUIs OTPUMaHHS JTOCTOBIPHUX PE3yJIbTaTiB.
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BucHoBkn

1. Beworo B mpubepexHuX Bojiax 0. 3MiiHUI BUABICHO 73 BUAM MOPCHKHUX, COJIO-
HYBaTOBOJIHUX, MIPOXiTHUX 1 IPICHOBOAHMUX PHO, 110 Hanexarb 10 18 psanis, 42 po-
1uH, 59 poxi. OCHOBY ixTiodayH! IBOTO paiiOHy YTBOPIOIOTH THITOBI MOPCHKI pHOU
(72,6 % 3aranpHOi KIMBKOCTI BUSIBICHUX BHIIB), OUIbIIICTh BUAIB ocii (69,9 %),
BEIyTh JOHHUU 1 pumoHHUH crioci6 xkuttsa (78,1 %), maibke B piBHIN KUIBKOCTI
TepeBaXKaroTh nejarodisnu i oxopoustoun ikpy Buan (35,6 % 1 32,9 %, BiAMOBIIHO).
bru3bko mooBrUHYM 3HAWAEHUX 01111 OcTpOBY BUAIB pud (36 3 73) MatoTh OXOPOHHUIT
craryc: 16 B ciuckax UepBoHOT KHUTH YKpaiHu, 22 — y crnuckax YepBoHOI KHUTH
Yopuoro mops, 7 BuaiB — B UepBonomy crimcky MCOII.

2. PiBens OiopizHOMaHITTA ixTiodaynu (inaekc [llennoHa, po3paxoBanuii 3a 4u-
CEeJBHICTIO) KomBaBcs B Mexkax 0,86—-3,27, B cepenapoMy ckiamgatoun 2,06+0,71 B
2016 pori, 2,48+0,65 8 2017 1 2,57+0,71 B 2018 porii.

3. B ynoBax mepeBakai OCOOWHHM KaTpaHa (CepenHiil ynoB Ha 3yCHIUIA —
5,02+0,51-10,05+0,86 xr, ckatiB (R. clavata) no 2,86+0,04 xr i (D. pastinaca) no
8,07+1,19 xr BigmowigHO, Mepimanra — A0 2,61+£0,05 kr, ckopneru — 6,69+0,92 «r,
ciarimst — 2,65+0,50 xr, 6muka-kpyriska — 0,76+0,07-5,31+0,88 kr i xankama —
3,38+1,20-6,56+1,24 xr. YnoBu KarpaHa i ckara-xBoctokoina B 2017-2018 pp. Oynu
BuIIe, HiXk B 2016 p; XaMcH, MOPCHKOTO MHHSI, CTABPUIM 1 OMUKA-KPYTIISIKA — MCHIIIS
rokazHukiB 2016 p.

Tloasikn

Le mociimKkeHHS BUKOHAHO B paMKax HayKOBOTO MpoekTy «lIpoBecTn MopchKi
€KOCHCTEMHI AOCIIKEHHS 1 pO3pOONTH HAayKOBY OCHOBY IS BIIPOBAKCHHS TUPEK-
tuBu €C mo Mopcebkiit crparerii (2017-2019)», sxuit pinancyBaBcs MiHicTepcTBOM
OCBITH 1 HayKl YKpaiHU 3 BUKOPHCTAHHSM pE3ylbTaTiB MOJIBOBHUX JOCIIKEHb, a
Takox 3a (hinancoBoi miaTpuMku MixHapogHoro (EU-UNDP) npoexty EMBLAS-
II (IToninmeHHss MOHITOPUHTY TPHPOTHOTO cepeaoBuia YopHoOro Mops). ABTOp
IIUPO BASYHUHN CTiBpOOITHUKAM PerioHaapHOTO EHTPY IHTETPOBAaHOTO MOHITOPHH-
ry OHY iwmemi I. I. MeunnkoBa AbakymoBy A. H., Ilimuky B. 3., CHiripsoBy I1. M.,
a TakoX crmiBpoOiTHUKY [HCTHTYTY MOpchkoi Oiomorii HAHY Kypakuny A. I1. 3a
JIOTIOMOTY B 300pi 1XTI0JIOTI9HOTO Marepiaiy.

Crarts Hagivnma no pegakmii 12.10.2019
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RESULTS OF ICHTHYOLOGICAL INVESTIGATIONS IN ZMIINYI
ISLAND COASTAL WATERS (2016-2018)

Abstract

The results of ichthyological investigations of Zmiinyi Island coastal waters in 2016-
2018 are presented. In total 73 species of fish from 18 orders, 42 families, 59 genera
were found.

The purpose of this work is to analyze and summarize the results of monitoring stud-
ies of ichthyofauna conducted in the coastal waters of Zmiinyi Island in the period
from 2016 to 2018

Results Ichthyofauna of this region is formed by marine fish species (72.6 % of all
species), most of the species are sedentary (69.9 %), bottom and demersal (78.1 %),
pelagophiles and species which are protecting eggs (35.6 % and 32.9 %, respectively).
About half of the fish species (36 out of 73) have protected status.

It was noted that the level of biodiversity of ichthyofauna (Shannon index calculated
by abundance) ranged from 0.86-3.27, averaging 2.06 = 0.71 in 2016, 2.48 + 0.65 in
2017 and 2.57 = 0.71 in 2018. Minimum of biodiversity indexes were recorded in
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10.

I1.

12.

November-December. The maximum ones were registered during the warm season
(May-October). Catches from July to December 2016 were distinguished by a smaller
number of fish species and the dominance of individual mass species, and therefore
the biodiversity indicators were slightly lower than the period 2017-2018.

In catches, individuals of picked dogfish (average catch per unit effort - 5.02 £ 0.51 -
10.05 = 0.86 kg, skates (R. clavata) up to 2.86 + 0.04 kg and (D. pastinaca) up to 8.07
+ 1.19 kg, respectively, whiting - up to 2.61 = 0.05 kg, scorpion fish - 6.69 + 0.92 kg,
golden grey mullet - 2.65 £ 0.50 kg, round goby — 0. 76 + 0.07 - 5.31 &+ 0.88 kg and
turbot - 3.38 £ 1.20 - 6.56 + 1.24 kg prevailed. The catches of picked dogfish and
skates increased in 2017-2018 compared with 2016 and the catches of anchovy, shore
rockling, horse mackerel and round goby decreased in the period of investigations.
Conclusion The probability of detecting new species of ichthyofauna in the coastal
waters of Zmiinyi Island using diving equipment and new non-contact video mon-
itoring technologies remains quite high. Such visual studies will help to clarify the
quantitative characteristics of the main fish species in the said Black Sea region.

Keywords: ichthyofaunal; catch per unit effort; Zmiinyi Island.
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AHAJII3 MEPEXITHUX BOJ] YKPATHCBKOT'O HIEJIb®Y
YOPHOI'O MOPS 3A THIUKATOPAMU 300IIJIAHKTOHY
(HA TIPUKJIAI IEJIBTH TYHAIO)

3a pe3yabraramu 0araropiyHOr0 MOHITOPUHTY CTaHY 300IIAHKTOHY B MEXaX y3Mop's
YKpaiHCchKoi yacTiHHU JlyHato, MpoaHali30BaHoO SIKiCTh BOJHOTO CEpEOBUILA ITIepPeXil-
HUX BOJ B paiioHi B3aeMogii «piuka-Mope». SIKicTh BOay BU3HAYAIN B Pi3HI CE30HU
POKy 32 I'STHOAIBEHOIO IIKAJIOK0 €KOJIOTYHOIO CTaHy BiJl BIIMIHHOTO JI0 TIOTaHOTIO, Y
BiZMOBIIHICTH 110 KpuTepiiB Boxnoi Pamkosoi [Jupexrusu €C. Y nepiox 3 2004 no
2017 pik eKoJIOTiUHMI CTaH MepexiIHUX BOJ B paloHi JenbTH JlyHaro 3a iHTerpajib-
HUM CTaHOM 300IUIaHKTOHY 3MIHIOBABCS BiJl CEPEAHBOTO JI0 100pOTro.

Kiro4oBi ci10Ba: 30011aHKTOH; SIKICTh BOJIH; IIEPEXiHI BOIH; aeibTa JlyHaro.

Bignosigno mo Mopcbkoi ctparerii Bognoi pamkoBoi qupexruu €C (Marine
Strategy Framework Directive — MSFD), nepexinni (a0o TpaH3uTHI) BOJAM — 1€ BOJI-
Hi MacH B TUpJIax PivyoK, SIKi YACTKOBO 3aCOJICHI Yepe3 CBOIO ONU3BKICTH 10 mpube-
PEKHUX BOJ 1 3HAYHOIO MipOIO CXHJIbHI JI0 BIUTUBY CTOKY MpicHUX Bof [ 14].

VYkpainchka yactuna aenstu (1240 km?) ctaHOBUTH Onmm3bko 22 % ii 3araibHOl
wion. JlomkuHa nenbTy 1o ii romoBHomy, KimilickkoMmy pykaBy — 115 kwm, mpo-
TSKHICTH MOPCBHKOTO Kparo JeNIbTH HpuOan3Ho 180 kM, cepeiHs IUpUHA y3MOp's —
6—10 kM [4].

B. C. bonpmakoBum (1970) OyB 3ampomoHOBaHHN TepMiH "MPUTHPIOBUH pa-
HoH", SIKWH BiH BU3HAUUB, SK MPHUJIETIINHA JJO THpJa Li€l piuKH paiioH MOpSs, B SIKOMY
OTIPiCHEHHSI TOBEPXHEBOT'0 LIAPY LIJIKOM BiJ4yTHE, X04a BOHO HE € MOCTIHHHM.

Jnst YopHOTo MOpsi, B LICHTPaJbHUX YaCTUHAX SKOTO COJIOHICTH IMOBEPXHEBOTO
Hrapy 3HaXOoAMThCS B gianazoi 17,5—18,3 %o, NpUHATO BBaXKaTH 30BHILIHIM KOPAO-
HOM TMPHUTHPIIOBOTO PaliOHy MaKCHMAJIbHO BiJlalieHe 3HAUCHHS CepeIHbOMICSIYHOT
i3oraminu 17 %o npu ii 3MiHEHH] POTSIroM poky [3].

[Nepexiz Bix mpicHOT piYKOBOT BOAM 10 MOPCHKOT BiIOyBa€eThCS HE PIBHOMIPHO, a
3 YTBOPEHHSM 30H MiIBUILIEHUX TPAJIIEHTIB COJIOHOCTI — T1IpO(POHTIB, SKi yTBOPIO-
I0ThCSl HA TaKii BiZICTaHi Biji Oepera, J¢ BIUIMB CTIYHUX BOJ CTA€ JIy)KE HE3HAUHUM
— 1o 10 kM Bijg rupina [3].

Cepennbo piunuii crik yHaro cranosuts 203-210 km?/pik, mo 3ade3neuye 36 %
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MPUIUIKBY MpicHUX Boxly YopHe Mope 1 6:1m3bK0 77 % MpiCHOBOAHOTO CTOKY /10 HOTO
MiBHIYHO-3ax11HOT yacTuHu [3, 4].

Mopchkuii 6eper JlyHaro € 30HOI TOCTIHHOI B3a€MOJIii PIYKOBUX 1 MOPCHKUX
BOJI, B PE3YyJIbTATi YOTO 3MiHIOIOTBCS iX BIACTHUBOCTI, YTBOPIOIOTHCS BOAHI MacH 3
HOBOIO SKICTIO [4].

AHTPOIIOTEHHUH BIUTUB Pi3HOTO THUILY, 1110 IPHUBOIUTH JI0 €BTpodiKarii Ta 3a0pyi-
HEHHS BOJIOWM, 3MIHIOE OCHOBHI XapaKTEPUCTUKU BCIX KOMIIOHEHTIB BOJHOI €KO-
cucremu. OHUM 3 HAUBaKJIMBIIIMX KOMIIOHEHTIB, CTPYKTYPHO 1 ()yHKI[IOHAJIBHO
MOB'SI3aHUX 3 IHIIMMHU, € YIPYIYBaHHS 300IUIaHKTOHY. 3rigHo MSFD, HoBuii miaxiz
JUISL BU3HAYCHHSI SIKOCTI BOJIHOTO CEpEOBUINA 0a3yeThcs Ha OLIBIIINA 3HAYYIIOCTI
010JIOT1UHUX MMOKA3HUKIB MOPIBHSHO 3 XiMiuHUMH. KpiM TOTO, JJIsl OLIbIN JCTAlb-
HOT OIIIHKK SIKOCT1 BOJM, aHaJOriyHO BomHoi PamkoBoi /IupekrtuBu (Water Frame
Directive — WFD), cranu BukopucToByBaTH m'sTubaibHy mikainy: Bucoka (High),
rapHa (Good), cepenns (Medium), Husbka (Poor), norana (Bad) sixicts [2, 5, 10, 14]
(tabm. 1).

Tabmuus 1
Kaacugikanis eko10rivHoro cTany nepexigHux Boj 3rilHO 3 HOPMATHBAMH
Bonnoi Pamkosoi Jupextusu (3riauo 3 [5, 14])

kit Bucoka Hobpa Cepenst Huzbka [Torana
(High) (Good) (Medium) (Poor) (Bad)
Cryninb BincytHs Crabxe [TomipHe Cunbae Kputnune
BiaxuneHus |abo 3MiHu BIAXHWJIEHHS |BIAXWIEHHS |BIAXWIEHHS |BIIXHJICHHS
Bil HOpMHU | 610JIOTIYHHX, 010JIOTIYHUX | 010I0TIYHMX | O10JIOTIYHUX | O100TTYHIX
(bi3UKO-XIMIYHUX |€JIEMEHTIB |€EJIEMEHTIB | EJIEMEHTIB | €JIEMEHTIB
Ta rizpoMopQoIo- |sIKOCTI SIKOCTI1 SIKOCTI SIKOCTI
TYHUX €JIEMEHTIB | BOIM BiJ BOJIM BiJ BOJIH Bif BOJIH Bif
SIKOCTI JyKe €TAIOHHUX |€ETAJOHHMUX |E€TaJOHHHX |€ETAJIOHHUX
He3HauHa (CTaJIOH) | 3HAYCHb 3HAYCHb 3HAYCHb 3HAYEHb

OCHOBHMMH NMPOOJEMHUMH MUTAHHSIMHM METOAMKH BU3HAYCHHS SIKOCTI BOAHOTO
cepeqoBHIIa 3a OI0JOTIYHUMH TMOKa3HWKaMHU (DiTOIJIAHKTOHY, 300TUIAHKTOHY, (¢i-
TOOEHTOCY Ta 3000€HTOCY, SIKi TOBHHHI OyTH PO3pOOIIEH JIJIsl KIIFOYOBUX KOMITOHEH-
TiB BOAHOI eKocUcTeMHU (criteria elements), €:

1. O6rpynTyBanHs eTaloHHUX yMOB (referent conditions) sikocTi BoxHOTO cepe-
JIOBHIIA, TPUHHATUX K MTOKA3HUKH TAPHUX EKOJIOTiYHUX yMOB 32 WED.

2. Ilomyk KiIIOYOBUX IOKAa3HMKIB (XapaKTEPUCTHK, METPHUK) CTaHy 3raJlaHuX
KUTTEBUX (POPM.

3. TemmiepatypHi mapamMeTpu BUAIJICHHS Ce30HIB (010JI0TIYHOT 3UMU, BECHH, JIiTa
Ta oceHi) [2, 5, 10, 14].

Mertoro poOOTH € BH3HAUCHHS MOPOTOBHMX 3HAUYEHb IHTETPAJbHOTO MOKa3HUKA
CTaHy 300IUIAaHKTOHY JJISl BCTAHOBJICHHS SIKOCTI MEepexiiHuX BoJ YKpaiHu, Ha NpH-
KJ1ali MOPCBKOTO y30epesks AeabTu [JyHarto.
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Marepian Ta MeTOAUKA T0CTiTZKEHHS

l'eorpagigyarM 00'€éKTOM E€KOJOTIYHOTO MOHITOPWUHTY Oyina MPHUTHUpPIOBa 30HA
nensta JyHaro. J[1s BU3HAueHHS SKOCTI BOAW MPOOHM 300TUTAHKTOHY BiIOWpanu 3
2004 o 2017 pix y pi3Hi epioau poky. BuzHauamu sKicTh BOAH 3a CEPEIHBOMICS Y-
HUMH 3HAYCHHSMH, SKi BKITFOYaIH AaHi 3 26 cranmii (BecHa — 51, gito — 119, ocinb —
96 316panux 1po0). s 300py 300IIIaHKTOHY BUKOPHCTOBYBAIN TFIAHKTOHHI CITKA
3 liaMeTpoM BXiJTHOTO OTBOpPY 36 cM i1 Biukom Tazy 150 mxwm [1]. Buznauenus skic-
HOTO CKJIQJy 300TIJIAHKTOHY ITPOBOJIMIIN 38 HAWOUIBII MOMMPEHUMH BU3HAYHUKAMHU
[8,9, 13].

[Tpu BunineHHI 6i0JOTIYHNX CE30HIB Y MOpi Ta MEepeXiJHUX BOAaX, 10 BAKIMBO
JUTSI BU3HAYCHHS SKOCT1 BOAM 3 YpaxXyBaHHSIM CE30HHUX 3MiH KITbKICHOTO PO3BHUTKY
300TIJIAaHKTOHY, 0COOIMBE 3HAYCHHS MPHUIUISIINA TeMIIeparypi BOJH, 10 BiTOyBaloCh
TpH 3MiHi Tixpodizuunux ymoB [1, 2]:

3uma — T Boxm <8 °© C (BiJICYTHICTh TEPMOKJIIHY).

Becna — T Boau 8 +16 ° C (hopMmyBaHHSA TEPMOKITIHY).

Jlito — T Bomu> 16 ° C (TepMOKIIiH).

Ocinb — T Bonn 16-8 © C (3armubiacHHS TEPMOKITIHY ).

OCHOBHI MOHATTS, III0 BUKOPHUCTOBYBAJIM TIPH OIIHII SKOCTI BOIHOTO CEPEOBH-
ma Jaenstu JyHaro:

1. Metpuka (metric) — 11e Te, 10 MOXke OyTH BHMIipsiHE, TOOTO Pi3HI XapaKTepH-
CTHKH, SIKi BUKOPUCTOBYIOTHCS TIPH OIIIHIII STKOCTI BOIHOTO CEPEIOBHIIA.

2. I'apamii (Good Ecological Status — GES, Good Environmental Status —GenS)
abo moranwmii (Not Good Ecological Status — Not GES) exonoriunawmii cras. J{is Bu-
saadeHHs GES Bomgamx ekocuctem B pamkax MSFD OyB po3poOieHwmii Orsg MeTo-
JIOTIOTIYHUX CTAaHAAPTIB, SKUI BKIIIOYA€E OMUC iHANKATOPiB st 11 geckpunropis.

3. [lepBuHHI (eTanoHHI) YMOBH, 110 OyJIM 710 BIUTUBY JionuHM (reference period,
pristine conditions).

4. BimnocHa exonoriuHa sikicte cepenosuima (Ecological Quality Ratio — EQR)
— II¢ BiHOIICHHSI 3HAYCHHS METPUKH B paiiOHI TOCITiIKEHB 10 11 €TaJOHHOTO 3Ha-
genHs (reference conditions), mo 3HaX0mUTHECSA y Mexkax Bim 0 mo 1 [2, 5, 10].

Ha cporomni Bimomo 6mu3bko 300 iHmekciB, a00 iHAMKATOPIB CTaHy BOIHOTO Ce-
penoBuINa 3a XiMIYHUMH Ta O10JOTIYHUMH XapakTepucTukamu [11], mmicTe 3 SKux
BITHOCATBHCS A0 300TIIAHKTOHY 1 IPUHHSITI TSI €KOJIOTITHOTO MOHITOPHHTY YOpPHOTO
MODsI Ta IPUIIETIINX akBaTopiit [11].

s BU3HaYCHHS SIKOCTI TIepexiTHUX BOJ JeNbTH J{yHaro 3a MOKa3HUKaMH CTaHy
300TIJIAaHKTOHY OyJIM BUOpaHi Taki XapakTepucTHKH (MeTpukw) [2, 13]:

1. 3aranpHa 6iomaca 300MIaHKTOHY (B), M m™;

2. biomaca nouecBitku Noctiluca scintillans (Noc), % Bix 3aranpHOT Oiomacu;

3. biomaca Becionorux Copepoda (Cop), % Bix 3aranpHOT Oiomacu;

4. Tanexc Oionoriunoro pizHomaHiTTs llleHHOHA, SIKMW BU3HAYAIINA 33 YACEIbHI-
ctio (H'), 6iT-ex3™.

IHTerpanbHuil MOKa3HUK CTaHy 300IJIAHKTOHY (Kf) 00YHCITIOBABCS 3 ypaxyBaH-
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HSIM BCIX YOTHUPBOX 3raJIaHuX BHUIIE METpHK 3a Gopmyioro M. JI. Bypiureiina [15]:
Kf — (Kimin) a0.5 . (K]al . KzaZ R Knan)l/Zn

ne K, K, K —meTpuku (pi3Hi XapakTepHCTHKH 300ILIAHKTOHY);a,, a,, & — BaroBi
Koe(illieHTH METPHK; N — KiNIbKiCTh MeTpUK. YMoBH: 0 <K . <1Ta 0 <a <1.

OcCKinbKK 1HTErpaJbHHUN MOKa3HUK CTaHy 300IUIAHKTOHY MOBHHEH, B TEPIIY
4epry, MMOKa3yBaTH CTaH BOJHOTO CEPEOBHUINA JJIsi OXOPOHHW Ta BiATBOpeHHs 0io-
JIOT1YHOTO PI3HOMAHITTS, BaroBi Koe(illieHTH AJIST KOKHOI 3 METPUK BU3HAYAINCS
3a 3HAYCHHSM Koe(ilieHTa KOpesIil KUTbKICHUX 3HAYCHb I11€1 METPUKH 3 IHICKCOM
lennona 3a uncenpHicTio (H '). 3HaUueHHS 1151 BCIX METPHK, SIKi Oy BUKOPUCTaHI
IIpY BU3HAYCHH] 3HAYCHHS K, Oymn po3paxoBaHi Ha OCHOBI 0a3 MEPBHHHUX JaHUX
3a mepiox 3 2004 mo 2017 pik.

Barose 3nauennsi camoro H' mpuiimanocs pisauM 0.9, Tak sik He Momio OyTH
piBHUM ofMHUI. BukopucTaHi i gxo/1u Uit OOUMCIICHHS 1HTErPaJbHOIO MOKA3HUKA
CTaHy 300IJIAHKTOHY aHAJOTIYHI PO3PaxyHKY CiH(PITOCO30JI0TIHHOTO 1HACKCY, SIKUH
BiJI0Opakae CTYIiHb PApPUTETy POCIUHHHUX yYrPYIIOBaHb 3a KUIbKICHUMU Ta SKICHU-
MM MOKa3HUKaMH [7].

I'paHnyHi 3HaYCHHS JUIS T'SITH KJIACIB SIKOCTI BOJHOTO CEPEIOBUINA 3HAXOIUIIH
3a JonoMororo (opmynu obuncieHHs nmporenTuieit B nporpami Microsoft EXCEL.

Pe3yabraTn nocaiikenn Ta ix 00roBopeHHst

B pesynbrari 6araropiuHoro MoHiTopuHry (B mepioa 3 2004 mo 2017 pik) [6]
Oynu mpoaHasi3oBaHi OTPUMaHi AaHi TiPONOTIYHMX 1 O10JIOTIYHUX MOKA3HHUKIB 30-
OIUIAHKTOHY B YKpaTHChKill 4acTHHI AenbTH JlyHaro.

Jane nociiKeHHs! T0TIOMOTIIO BU3HAYUTH SIKICTh BOJAW 33 CEPEIHbOMICSIYHUMHU
3HAuUEHHSAMH, SIKi BKJIIOYaH fani 3 12 10 26 cranmii (Bchoro 266 npob) B pi3Hi me-
pioau poky. ['paHn4Hi 3HAYEHHS IHTETPATBLHOTO TTOKA3HUKA 300IUIAHKTOHY, SIKUH BU-
3HAYaB SKICTh BOJHOTO CEPEIOBUINA BIIMOBIIHO JI0 OCTaHHBOI MeTozos0rii MSFD
3a M'SITHOATBHOIO IIKAJI0I0, OyIH pO3paxoBaHi 3a JAONOMOTOIO MPOLEHTHIICH LIS
KOXKHOTO ce30HY (Tabi. 2).

B pesynbrati otpumannx nanux (puc. 1), rapuauii (Good) ekonoriuyHuii cTaH rme-
pexigHux Box Oyso 3apeecTpoBaHo HaBecHi 1 BoceHu 2004 1 2005 poky. Y nepion
Mix 2006 ta sitom 2007 poky SKicTh BOAM B paifoHi aenbtu JyHaro moMiTHO To-
ripumnace go noraHoro (Bad). ITounnatoun 3 2008 poky, €KOJNIOTiYHUI CTaH Iie-
peXiTHUX BOJ| IMOKpamuBcs 10 cepeaaboro (Moderate) kinacy. Y 2010 porri sikicTh
BOJM 3HOBY 3HM3MJAch a0 HaiHmwk4doro (Poor). 3 mita 2011 curyatisi 3MiHIOETBCS
B Kpamuii 01k, i BiiTKy 2013 sikicTh Boau jgocsmia kiacy rapHoro (Good). Bocenu
2015 poky sKiCTh 3HOBY 3HH3MJIACK JI0 cepennboro (Moderate). Hanmani (ocinb 2015
— mito 2016) et kiac sKOCTi nepexigHux Box OyB mocTiitHuM. Bocenu 2016 Bin-
3HAUAIOCs 3HaYHE 3HMKCHHS SIKOCT1 BOJH, ajie ounHarou 3 gita 2017 poKy sSKicTh
3HOBY MOKpaImiach 10 kiacy rapaoro (Good).
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Tabaunr 2
3HayeHHs iIHTErpaJbHOI0 MOKA3HUKA CTAHY 300MJIAHKTOHY /IJIsi BU3HAYEHHS SIKOCTI
nepexiiHUX BoOJ yKpaiHchbKoi 1eabTH JyHat (po3podka aBropa

Bucoke | Job6pe | Cepenne | Husbke | ITorane
Becna

>0,483 | 04830437 | 0,436-0,365 | 0,364 0,268 |  <0,268
Jlero

>0,584 | 0,584-0,513 | 0,512-0411 | 0,410-0376 |  <0,376
OciHb

>0,663 | 0,663 0,620 | 0,619 0,539 | 0,538 -0473 |  <0,473

0.8
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g 0,6 o
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Puc. 1. bacamopiuna ounamika 3sminu eKo102TUHO20 CIaKy nepexionux 600 Yxpainu na y36epesrcoici
Odenvmu [ynato (po3podxa asmopa)
—0o6putl,  — cepeoHill, — nusoxutl, [l — nocanuil

[Mepexiani Boau nenbTy JlyHato MaloTh pi3Hi HOKA3HUKH SKOCTI BOJIU B 3aJI€KHO-
CTi Bifl ce30Hy POKY. SKIIO MOpiBHATH MOKa3HUKH sKOCTi 3 2004 mo 2017 pik, BIITKY
1 HaBeCHI BOHM 3HAYHO HIDKYE, HIXK BOCEHH Ta B3UMKY. Lo TeHAeHIIiI0 MOXKHA pO3-
IJISIIATH SIK PE3YNbTaT 3MiHH B KJTIMaTi, BIUTMB BECHSHUX MTABOAKIB Ta aHTPOIIOT€HHO-
TO BIUTMBY, @ TAKO)K BUHUKHEHHS eBTpodiKalii B BECHIHO-TITHIN mepio.

Bomnwuii crik piuku JlyHait popMmyeThcs Ha BeIMUE3HIH TepUTOpii BO0300py 3
pisHuMHU (i3uKo-TeorpadiuHUMHU yMOBaMu. bararopiuna MiHJIMBICTH CTOKY B BEp-
mMHi AenbTy JlyHato BU3HAYAEThCSl IBOMAa OCHOBHUMH (pakTopamu. 3 OIHOTO OOKY
— KJIIMaTUYHUMH, a 3 IPyroro — BIUIMBOM TOCMOAAPCHKOI AiSJIBHOCTI Ha BOA030ip-
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Hill miomi. 3MiHM KIIMaTHYHUX YMOB Jy’Ke BIUIMBAIOTH HA TiJPOJIOTIUHI MPOLECH
B TUpaoBoi obmacti [yHaro. 3MiHM TemmeparypH MOBITPsl BU3HAYAIOTh TEPMIUHHMA
1 TbOIOBHI PEXKUM BHYTPIIIHBO JIENBTOBUX BOJONWM. KpiM mporo, B nenbTi JlyHato
MOCTIHHO B1IOYBA€THCA MEPEPO3NOILT CTOKY, TIOCHIICHE aHTPOIIOTCHHOIO JTisIbHIC-
TIO, 1 ITOB's13aHi 3 HUM T'1IpoMOp}oJIOriyHi 3MiHU. 3arajioM, Bij aTMOC(HEPHUX OTaiB
1 BUITAPOBYBAHHS 3aJIC)KUTh BOJHUN OayaHc JenbTH Ta 1 BojouM [12]. 1 Bix mux
30BHIIIHIX (aKkTOpiB cepeoBuIla Oe3rmocepeJHbO 3aleKarh SKICHI TOKa3HUKHU 30-
OIUIAHKTOHY Ta, OTXe, MOKa3HUKH SKOCTI BOJIH.

BucHoBku

1. baratopiyHuii MOHITOPUHI SIKOCTi MEpEeXiIHUX BOA B YKpPAiHCHKii 4YacTHHI
nenbTy JlyHaro noka3sas, 110 B niepion 3 2004 o 2017 pik ekoJorivHUN KJ1ac sIKOCTI
3MIHIOBaBCSI BiJ] CEPEHBHOTO A0 XOPOILOTO.

2. 3a po3paxoBaHUM 3HAUCHHSIM IHTEIPAJIbHOTO MMOKA3HUKA CTaHY 300TUIAHKTOHY
Oyiio BcTaHOBIJIEHO, 110 TiNbkH JiTo 2007 Ta ociab 2016 poky Oynu HalOiIbII 3a-
OpYIHEHUMHU TIEPiOJaMH.
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ANALYSIS OF TRANSITION WATERS OF THE UKRAINIAN
BLACK SEA SHELF BY ZOOPLANKTON INDICATORS
(ON THE EXAMPLE OF THE DANUBE DELTA)

Abstract

Problem. The Ukrainian part of the Danube Delta is a zone of constant interaction
between river and sea waters, resulting in changes in their properties and formation of
water masses with new qualities.

According to the EU Maritime Strategy for the EU Water Framework Directive
(MSFD), the new approach for determining the quality of the aquatic environment is
based on the superiority of biological indicators over chemical ones. In addition, for
a more detailed assessment of the quality of the aquatic environment, in accordance
with the Water Framework Directive, a five-point assessment of water quality was
introduced: High, Good, Medium, Low and Bad.

The aim of work is to determine the ecological quality class of transitional waters by
the integral index of zooplankton in the Ukrainian part of the Danube Delta.

Results. To determine the water quality, zooplankton samples were taken from 2004
to 2017 at different times of the year. Water quality was determined by monthly aver-
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age values, which included the data from 26 stations (spring — 51, summer — 119, au-
tumn — 96 collected samples). The following characteristics (metrics) were selected to
determine the quality of transitional waters of the Danube Delta according to indica-
tors of zooplankton: total zooplankton biomass, Noctiluca scintillans biomass (%) of
total biomass, Copepoda biomass (%) of total biomass and Shannon index by number.
Conclusion. As a result of long-term monitoring (from 2004 to 2017), the obtained
data of hydrological and biological indices of zooplankton in the Ukrainian part of the
Danube Delta were analyzed. A long-term analysis of the quality of the Ukrainian part
of the Danube Delta showed that from 2004 to 2017 the environmental quality class
varied from medium to good. According to the calculated value of the integral indica-
tor of the status of zooplankton, it was found that only summer 2007 and autumn 2016
were the most polluted periods.

Keywords: zooplankton; water quality; transitional water; Danube Delta.
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3 TuctutyT Mopchkoi Giomorii HAH Ykpaiuu, Bimmin exonoriqnol inTerparii
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PIAKICHI BUJU ITTOTKOBUX II’IBOK (HIRUDINEA:
ERPOBDELLIDAE) IPUYOPHOMOPCBHKOI HU30BUHMU:
IJEHTU®IKALIA I TIOIIUPEHHSA

[IpnyopHOMOpCHKa HU30BHHA BXOAWTH JIO apealliB HU3KU BUJIB, SIKI HE YKHBYTH B
YkpaiHi Ha MiBHIY Bi I[hOTO peTiOHy. TaKMMH BUAAMHU € TIOTKOBI I1'siBKU Trocheta
danastrica Stschegolew, 1938 i1 Dina stschegolewi (Lukin & Epshtein, 1960), sxi
Oynm omwmcaHi 3 miBOHA YKpaiHu. Y wmiif poboTi mm mopiBHIOeMO I, danastrica i
D. stschegolewi 3 mBoma mMopdomnoriaao 6mmsskumu Bunamu (D. apathyi Gedroyd,
1916 i T. cylindrica Orley, 1886) daynu Ykpainu, 3 SKMMH BOHH MOXKYTb TPAILIATHCS
B OIHUX ocenuinax. HamaroTeCcs pekoMeHaamii moao po3pi3HeHHs X BUMIB 1 J10-
TTOBHIOETHCS 1H(opMarist mpo nommperus 7. danastrica 1 D. stschegolewi B YxpaiHi.

KurouoBi cioBa: Trocheta danastrica; Dina stschegolewi; miBneHHa YKpaiHa; HOBI
3HAXI1/IKW; BU3HAUEHHS;, 30BHIIIHSA MOP(OIIOTisT; aHATOMISI.

[oTKOBI T’BKH € qyXe MOINPEHOI0 Ta PI3HOMAaHITHOIO TPYTOI0 BOTHUX 0e€3-
xpebeTHUX [28]. 3HaYHY YaCTUHY BUIB Ili€] TPYIH MOXKHA PO3PI3HUTH 32 TyXKe Ma-
JIOTIOMITHUMH O3HaKamu [ 15, 24, 28]. Kpim Toro, imeHTHdIKAIS TIIOTKOBUX I’ SIBOK
YCKITaTHSAETHCSA THM, 1110 HA CTAaH TaKUX O3HAK, SIK KUTBYACTICTh, TYOSPKYIIALis (KiTb-
KIiCTB, po3Mip, hopMa i po3TallyBaHHsS COCOYKIB) Ta 3a0apBJICHHS, 110 HalJacTiIe
BHKOPUCTOBYIOTBCS JIJIS 1/IeHTH]IKAIlil, MOXKYTh CHJIFHO BIUIMBAaTH YMOBHU (ikcarlii
Ta BIK AOCHIKYBaHHX ocoOuH [9]. Jlms mpoBemeHHS MOHITOPHUHTY YHCEIBHOCTI
Ta TOMUPEHHS PiAKICHUX BHUJIB BKpPal BaXKITMBO TOYHO PO3PI3HITH MOP(OIOTITHO
OJTM3BKI BHIH, 0COOIMBO SKIO0 BOHH MAIOTh CUMIIATpUYHE a00 IMapanarpudHe MOIIH-
pentst. OMHUM 3 PETiOHIB, 1€ TTOPST KUBYThH ACKiTbKa MOP(OIOTIIHO OIM3HKUX BH-
IIiB TIIOTKOBUX 11’ sIBOK € [[prraopHOMOpCchka HU30BHHA. Y IIBOMY PETiOHI Oynu 3ape-
ectpoBadi Dina stschegolewi (Lukin & Epshteini, 1960) i D. apathyi Gedroy¢, 1916
[10], po3pizHEeHHS IKUX YCKIATHAETHCS IPOTUPITUSAMH B TU(EPEHIIIHHUX JTiarHO3axX
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pi3HuX aBTOpiB [3, 15, 23, 24, 29]. Takox y [IppuopHOMOpPCHKiit HU30BHHI KUBE i1H-
i pigkicauit Bug, Trocheta danastrica Stschegolew, 1938 [5], Mmonoaux ocoOuH
SIKOTO 1HOJII MOXKHA CIUTYTaTH 3 D. stschegolewi dyepes MEeBHY CXOXKICTh 3a0apBIICHHS
Ta TyOepKyJIsLii i HEBUPA3ZHICTh KIIBYACTOCTI Y MoJoAuX 11’ siBOK. Kpim Toro, uepes
cyrnepewinBy iHpOpMaIio B 6aratbox JiTeparypHuUX Jukepenax [3, 10, 18, 21, 23,
24] T. danastrica moxHa criytaTu 3 iHIIUM BujoM (daynu Ykpaiau T. cylindrica
Orley, 1886 [21]. Tomy orsim MOpOJIOTIYHUX BiIMIHHOCTEH MK I[IMMU BHIAMU 3
ypaxyBaHHSIM Cy4acHOi HOMEHKJIATypH 3aJMIIAECTHCS aKTyalbHUM.

Otxe, MeTOI0 poOOTH OyJI0 MAaKCHMaJILHO TIOBHO OTIMCAaTH KOMIUIEKC O3HAaK, 32
JIOTIOMOTOIO SIKUX MOJKHA PO3PI3HUTH BHILEBKAa3aHi BUAM i YTOUHUTH MOIIUPEHHS
X 11’ sBOK y [IpHuOpHOMOpPCHKii HU30BHHI.

Marepiaau i MeTOIH TOCTiTKEHHS

3i0paHi B excrieAnwisX I’ siBKK Oynu penakcoBaHi B 5—10 % BogHOMY po3uuHi
eTaHony i motiM 3adikcoBani B 96 % pozunHi. Takoxk AOCTiHKyBaIu Marepiaiu 3
KoJIeKwii kadeapu 30070rii Ta ekonorii TBapuH XapKiBCHKOTO HAIliOHAIBHOTO YHi-
Bepcutery iMeni B. H. Kapasina. [{nsg onmcy BiaMiHHOCTEH MiX BUAaMH 1 mepe-
BIpKM HAIlUX BU3HAYCHb BUBYAIM ek3emrusipu D. stschegolewi 3 Kpumy (Mmicie
OTMCY BUIY), 3pa3KH I’BOK, ieHTU(IKOBaHUX K D. apathyi, 3 [lonbii Ta 3pas-
ku 1. danastrica 3 nenvt JlHictpa (micue onucy Buay). OCOOIUBOCTI 30BHIIIHBOT
MopdoIorii Ta aHaToMii AOCHIIKYBaJIHCS 3a JOTIOMOTO0 cTepeomikpockona Konus
Crystal 7-45X Stereo. Po3tun npoBomuscs 3a Merozom J1. [1aBnoscekoro [3]. Jlis
¢doronokymenraiii BukoprucropyBaiu USB-kamepy Delta Optical HDCE-50B, a nis
3aMajbOByBaHHS — rpadiunuii mianmer Wacom Intuos M. [letanbhy iH(pOpMaIlito
PO MICIIsI 3HAXI0K I IBOK BHECEHO J10 Tabuuili (tadu. 1). Kapra 3naxinok (puc. 3)
Oyna ckiazseHa 3a jornomororo nporpamu QGIS 3.8 [27] i miapiB i3 Bigkputux 6a3
nmanux «Global Lakes and Wetlands Database» [14] 1 «Natural Earth» [22]. Jlocmi-
JDKYBaHI 3pa3KH 30epiraloThCsi B KOJICKLIi Kadeapu 300J0rii Ta eKoJorii TBapuH
XapKiBCbKOTO HalliOHAIBHOTO YHiBepcuTeTy iMeHi B. H. Kapasina.

PesyabraTn i 06roBopeHHs

loenmudpixayis

3 BHIB, SKi )KUBYTh y [IpHHOpHOMOpPCHKiH HU30BUHI, HAOLIBI MOpdooriuHo
noioHoto 10 D. stschegolewi € D. apathyi, abo motkiBka mniBneHHa. el Buj Oyio
OIHMCAHO 3 TEPEH 3aXiHOI YKpainu Ta 3axijaHoi binopyci [13, 24]. 3ronom D. apathyi
3HaWnuM B PyMmyHCBKIH yactuHi nenbtu JlyHato pasom D. stschegolewi [10, 11]. 3
omsiay Ha 1ed Gakt oOuIBa CXOXKi BUIM MOXKYTh TPAILIATHCS 1 B IHIIMX BOIOMMAaxX
[MpuuopHOMOpchKOi HU30BUHM. [1i1 Yac LOTO AOCIIIKEHHSI TOPIBHIOBAJIN 30BHIIII-
HIO Ta BHYTpPIIHIO Mopdororito 000X BHUIIB, A YOTO BHKOPHUCTOBYBAIHM 3Pa3KH
D. stschegolewi 3 Kpumy, 3Binku neii Bun OyB onucanui, ta D. apathyi 3 [lonpui, 3
HANOJIMKIOT 10 TUITIOBOTO JIOKAMITETY BifomMoi nomysisiiii [20]. 3a HassBHICTIO COCOU-
KiB, KUTRYACTICTIO Ta XapakTepoM 3abapeieHHs D. stschegolewi i D. apathyi nyxe
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Tabmuus 1
Jocigxeni 3pa3ku n’saBoK
Bupa, kijibKicTh Micue 3HaXiIKu Jara Josrora, | Illupora,
eK3eMILIsSIPiB 3HAXIIKH N E
D. apathyi, .
2 oK. p. Bicma, M. Bapmaga, [Tonpima ? ? ?
D. stschegolewi, |be3iMeHHUI CTPYMOK,
10 oxs. wi. Cumdeportian, AP Kpi 15.06.2008| 44.93671 | 34.13329
D. stschegolewi, |p. Quictep, c. Masiku,
1 exa. Binsinchiui p-u, Oechka 061, 10.05.2003|46.411858 | 30.260642
D. stschegolewi, |03. Bine, okoi. M. BinsiBka,
1 exa. Binsiscexuii p-u, Onechka 061, 13.06.2009|46.448083 | 30.186528
. IIpotoxka B meneti dyHaro,
I d‘j‘”;f;”m’ okol. M. Brnkose, Kiniiicekuii p-u, [09.06.2009| 45.40848 | 29.58407
) Opnecpka 0011
T danastrica, |[envra [lynato, okon. M. Buixose,
2 ex3. Kiniicekuii paiion, Oznecbka 0011 09.06.2009) 45.41278 | 29.60758
T danastrica, |p. Huictep, c. Masku,
1 ex3. binsiBcekuii p-H, Onecbka 00i1. 25.06.20101 46.41060 | 30.26284
T danastrica |p. 1nictep, okoi. ¢. Masiku, 25.06.20101 46.429694 | 30.170444
1 ex3. Binsicekuit p-u, Onecpka 0011 s ) )
. c. Crapa 30yp’iBKka,
I dcg”;fg’”“" [OONMPHUCTAHCHKHIA P-H, 30.04.2017| 46.46198 | 32.35794
) XepcoHchKa 00II.
. o. binorpynuii, okoin. m. ['ona
I d‘i";fg’”“” pucranb, Fononpucrancekuii p-u, |01.05.2017| 46.54984 | 32.53295
) XepcoHchka 0071.

CXOXI, ajie € ¥ MmeBHi BIAMIHHOCTI. Y JiTeparypi 3raayeTbcs Mpo PI3HMIIO B KiJb-
KOCTI CBITIUX IUSIM Ha KiUTBIX. Dina apathyi XapakTepu3yeThCsl HAIBHICTIO 79
IUISIM Ha Kutb, a D. stschegolewi — 10—12 M [29]. 3ragani BigMiHHOCTI MOXYTh
JIOTIOMOTTH PO3PI3HMTH IIi BUAM, aj€ MiApaxyBaTd TOYHY KUTBKICTh CBITIUX IISIM
Ha KU1 y D. apathyi Moxe OyTH CKJIaIHO Yepe3 Te, MO0 IUIIMHA MOXYTh 3JTUBATH-
cs1 Mk coboto (puc. 1). Jlo Toro x, depe3 HEBEIUKY PI3HHUIIO Ta HEIOCIIHKEHICTh
MIHJIUBOCTI Ii€1 O3HAKHW CIUPATHUCS JUIIE HA HEl A po3pizHeHHs D. apathyi ta
D. stschegolewi nenoctatnpo. Hmxde HAaOYHO MPOAEMOHCTPOBAHO, IO TIIOTKiBKa
[{oroysieBa XapaKTEepPU3y€ETHCS OUTBIT BHPAKCHAMH COCOYKAMHU 1 TTIOMITHO MEHIIIU-
MU CBITIUMH TusiMaMu (puc. 1). BogHodac BUSBMIIOCS, IO BUPA3HICTh X O3HAK
3HAYHOIO MipOIO 3aJIeKUTH BiJl yMOB (pikcarrii, Biky 0OCOOHMH Ta 1HAMBITyaqbHOI MiH-
JIUBOCTI.

Po3pi3HeHHs MX BUIIB 32 BHYTPIITHHOIO AaHATOMIEIO YCKIIQIHIETHCS BiJICYTHIC-
TIO TaHUX TIPO OyIOBY CTaTeBOi CHCTEMHU B OpWTiHAIRHOMY ormci D. apathyi [13]
Ta po301KHOCTAMHE B MONATBIIIX MOCTIDKeHHAX. Hanpukian, srigHo 3 JI. I1aBios-
cekuM [3], D. apathyi mae atpiym, sIKHid 3aiiMae TPOXH OUIBINE ITOJIOBUHU BiJCTaH1
MIDXK TaHDITISIMH, MIXK SIKUMH BiH pO3TAIlIOBaHHMN, 1 Ma€ KOPOTKi i TOBCTI POTH, TOOTO
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Ma€ MOMITHO MEHIIHK BiIHOCHHI PO3MIpP y TIOPIBHSIHHI 3 arpiymoM D. stschegolewi
Ta 3HAYHO BiApI3HSETHCs 3a hopmoro [3]. 3 iHmmoro 60ky, sik moBimomisie K. [poccep
[15], D. apathyi mae atpiy™, sIKWid 3aiiMa€e BCIO BIJICTaHb MK TaHTIIISIMH 1 BiJpi3-
HSETBCS B arpiymy D. stschegolewi nuuie npsMilIMMU poraMu. ATpiyMHu JIOCTi-
JDKEHHX HaMH I1'sIBOK 3 Bapmiasu (puc. 2) OibIIOI0 MipOIO BiJOBIIaI0TH ONMUCAM
J1. ITaBnoBCchKOTO 1 1OOpE BIAPI3HAIOTHCS Bij arpiymy D. stschegolewi, uepes 1o Mu
CXUJISIEMOCS JIO BUCHOBKY, 110 D. apathyi ta D. stschegolewi MoxHa pO3pi3HUTH 3a
Ppo3MipoM i (hopMOI0 aTpiymy.

Puc. 1. Hopienanus 3abapenenns, kinbuacmocmi i mybepkynayiii D. apathyi (a), D. stschegolewi (b)
ma T. danastrica (c)

@ B
a

N,
\1d

Puc. 2. Ampiymu D. apathyi (a), D. stschegolewi (b) i T. danastrica (c): XI i XII — nonoscenns
00UHAOYAMO20 [ OBAHAOYAMO20 2AH2TTIO BIONOBIOHO
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[nmwmii Bun, mo xuse B [IpudopHoMopchKiit HU30BHHI, T. danastrica 3a nes-
KuX 00CTaBUH TaKOK MOXKHA CrutyTatu 3 D. stschegolewi. 11i Bumu 3a3Buuaii 1o0pe
PO3PI3HSIIOTHCS 32 PO3MipaMU TiJia, KiTBUACTICTIO, XapaKTepHOI JIsl pofiiB Dina i
Trocheta (puc. 1), Ta monoxenHsM rononopis [1, 3, 5, 18, 24]. Bonnowyac namu 0yio
HEOIHOPa30BO MTOMIYEHO, 1110 B pa3i HEsIKICHOI, HaivacTilie TocMepTHOI, (ikcarii
3HAYHO MOTIPUIYETHCS BUPA3HICTh TyOepKyIALii Ta KiapuacTocTi. Yepes3 HesKicHY
¢ikcariro cocoukH i OOPO3HH MiX KUTBLSIMH CTAIOTh MAJIOTIOMITHUMH a00 HaBiTh
3HUKAIOTh, 0COOJIMBO YacTO 1ie Bi0YBaETHCS 3 MOJIOAUMH 0COOMHAMH IT°SIBOK. Yepes
1I¢ T1IPaxXyHOK KiJIeIlb B COMITI, IIOPIBHSIHHS X ITUPUHU T4 BU3SHAYCHHS TIOJIOKEHHS
TOHOIIOPIB 3HAYHO YCKIIQJHIOEThCS a00 CTa€ MOBHICTIO HEMOXIHBHUM. J[0 TOTO K,
o0OuIBa BUM MarOTh JOCUTh TEMHE 3a0apBJICHHS Ta COCOYKH Ha MOBEPXHI Tiia [3,
5, 18], uepe3 1o X MOXKHA TEPETTyTaTH 32 KUTTA. JJst BUpileHHs i€l mpooiemMu
nopiBHIOBanucs 3pa3ku 1. danastrica 3 nenst J{HicTpa, 3BiAKK BoHA Oyna ommca-
Ha, Ta D. stschegolewi 3 Kpumy. BeranosieHo, 1o B 7. danastrica, Ha BIIMIHY Bij
D. stschegolewi, nikonu He OyBae cBiTIuX wisiMm (puc. 1). Kpim toro, y 7. danastrica
COCOYKH Ha IMOBEPXHi Tijla 3HAYHO MeHII i uncenpHimi (puc. 1). 3a hopmoro arpiy-
MYy I1i JIBa BUJIU € JOCUTh Oiu3bkuMu, uepes o K. I'poccep 30mmxkye D. stschegolewi
i3 ponom Trocheta [15]. He3paxatrouu Ha e, D. stschegolewi 1 T. danastrica nemo
PO3PI3HSIOTHCS 32 (GOopMOrO arpiymy. Sk MokHa 1moOaunTH Ha ittoctparii (puc. 2),
T’ danastrica mae 61bIII BUTOHYCHI POTH aTpiymy, pearpiaibHi newii 1. danastrica
JIy’K€ JIOBTI 1 JIe)aTh MapajieabHO poraM arpiymy, Ha BiaMiHy Bix D. stschegolewi, y
SIKOT L1 eI MAIOTh BUIVISA HEBEJIMUYKHAX 3aBUTKIB.

Takox depe3 cynepewinBy iH(poOpMaIito B JiTepaTypHux Jkepenax 1. danastrica
MOJKHA HETIPaBWJIBHO 1ICHTU(IKYBATH SIK TPOXETY CTpyMKOBY T. cylindrica ocobnu-
BO IIij] 4ac 00poOKH Marepially 3 MiCIlb, JIe apeaiy IIUX JBOX BUJIB IMEPETUHAIOTh-
csi. OOMJIBI TPOXETH MAIOTh CXOXKY KITBUACTICTh Ta BENUKI PO3MIPH, XapaKTepHi JIs
poro poxy. Jo Toro x y myOmikanisx I. Hesemanna 7. danastrica 3rajgyerhbes mij
MIOMUJIKOBOIO Ha3Bow 1. cylindrica i Trocheta sp. [23, 24]. BoaHodac cripaBxHIO
T cylindrica Bin wasusas 1. bykowskii Gedroy¢, 1913 [21]. Ilizuime B. Korens
3anponionyBaB Ha3By 1. longiatriata Kosel, 2014 nnst T cylindrica i Trocheta sp.
B posyminai [. HesemanHa, ane 3rojom 7. longiatriata Oyno BU3HAHO MOJIOMAIIHM
cuHoHiMoM 7. danastrica [18]. B. Komens [21] mpogemoncTpyBaB, mo 7. danastrica
(B opurinanwHiil crarti — 1. longiatriata) i T. cylindrica nodpe po3pi3HAIOTHCS Mik
co00¥0 3a KOIBOPOM 1 TyOepKyisiti€eto: 1. danastrica Mae TEMHO-KOPHUYHEBE, MalikKe
YOpHE 3a0apBJICHHsI 3 YSPBOHUM BIJITIHKOM 1 BEJIUKY KUIBKICTh COCOUKIB Ha TIOBEPX-
Hi Tina; HaToMIcTh 1. cylindrica mae cipe abo CBITIO-KOPUYHEBE 3a0apBIICHHS 1HKO-
JIM 3 POXKEBUM BIITIHKOM 1 30BCIM HE Ma€ COCOUKIB. 3a KiJIBYACTICTIO Il BUU TaKOK
pizusteest: 1. danastrica Mae nuine JBa MIMPOKI MOJBIHHI KUTBIS Ta CiM BY3bKHX
[18], a T. cylindrica mae Tpu NOABIIHI KUIBI 1 II'SITh BY3bKUX [21] 3aBASKH TOMY,
mo kinbie bS y 7. cylindrica nonsiitHe, ane He pO3MIJICHE HA JBA OKPEMHUX KUIBIS
(c91¢l0), sx y T. danastrica. Takox oOuiBa BUJIU PO3PI3HSIIOTHCS 32 MMOJIOKSHHSIM
1 BijicraHHIO Mixk roHonopamu. Y 7. danastrica TOHONIOPU PO3JIIJICHI TPhOMa OKpe-
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MHUMU KUTBLISIMU 200 ITOJIOBUHOIO TIOABIMHOTO 1 ABOMa By3bKUMU KijbiisiMu [18], a
B T cylindrica ToHOTIOpU PO3MIICHI YOTUPMA OKPEMHUMH a00 JBOMA IMOJBIHHUMU
kubipvu [21]. 1llogo monoxeHHsT TOHOMOPIiB, B 000X BUIB KIHOYIN TOHOIOp 3a-
3BUYall 3HAXOJAUTHCS B 0OPO3HI Mixk Kijbisimu ¢10 1 cl1, ajie OJI0KEeHHS 40JIOBIYO-
TO TOHOIOpA Pi3HUTKCS: Y 1. danastrica BIH 3HaXOIUTHCS B OOPO3HI MiX KUIBIIMHU
b3 1 b4, aB T cylindrica — mix xinbiamu b2 1 a2 [21]. 3a OyaoBorO aTpiymy Iii JiBa
BUJIM TaKOXX 3HAYHO BiAPI3HAIOTHCA. ATpiyM T. danastrica 3aiiMae BCIO BiZICTaHb MK
ranniismu (puc. 2) [18], npote B T. cylindrica arpiym 3aiimae Tpoxu OiIbIe MOJIO-
BUHM 1i€i BincTawi [15]. 3a dopmoto atpiym T. danastrica 6inbin BUTATHYTHH Ta Ma€e
napaineibHi poru (puc. 2), a B . cylindrica poru cuiabHO BUTHYTI, Yyepe3 110 aTpiyM
OCTaHHBOT Mae MiIkoBonoAI0HYy hopmy [15]. Takox T cylindrica xapakrepu3yeThcs
THM, 1110 1i peaTpraibHi NET/Ii MalOTh BUIJISA]] HEBSJIIMKUX 3aBUTKIB HA BIJIMIHY BiJ
T’ danastrica. Huxde HaMyu HaBOIUTBCS TaOMULA (Tad. 2), sika IEMOHCTPYE KITIOUO-
Bi BIZIMIHHOCTI M’k YOTUPMa PO3IVISIHYTHMH BHJIAMH.

Tabmunr 2
OcHoBHi Mop¢oJioriuHi BITMiHHOCTI MiXkK 1esSIKUMU BUAAMHU ITIOTKOBHUX I’ SIBOK
Ykpainu
Mopdosoriuni o3Haku | D. apathyi | D. stschegolewi| T. danastrica | T. cylindrica
binysari misimMu BEJIHKI JpiOHi HEMae Hemae [21]
Cocouku TipiOHi BEJUKI Oararo npioHux| Hemae [21]
I’ATh KiJelb, | II'STh KiJIelb, |A€B’SITh KiJIelb,| BiCiM KiJIElb,
Ckiazx comita OCTaHHE OCTaHHE 3 HUX JIBa 3 HUX TPH
MoBifHE MOBIHE MMOBIHHI roBiiiHi [21]
MTOJIOBHHA
Bigcrane Mixk . . MOIBIMHOIO 1 | ABa MOABIMHUX
JIBA KUTBIIS JIBa KUTBIIA .
TOHOIIOpaMH J1BA BY3bKHUX KimbIpst [21]
KUIBIS
. . . Oinprre
BinHocHuil po3mip MOJIOBHUHA -~ . - .
. . SIK LTI COMIT | SIK LIJTMHA COMIT | TOJIOBUHH
arpiymy coMira .
comiTa [15]
. . . | mosri, ciabo . . | J0Bri, CHIILHO
Poru arpiymy KOPOTKI, Tpsimi . JIOBT, TIPsiMi .
BUTHYTI BUrHYTI [15]
cimabo nmobpe 06pe cimabo
. . . BUPaXKCHI, BHUpPaKCHI, pe, BHUpPaKCHI,
[pearpianpHi meTi . . BHUPaXKCHI, Y :
Y BUIJISII Y BUIJIS . Y BUIJISI
BHTJISIII TICTENT
3aBUTKA 3aBUTKA 3aBUTKA [15]

Howupenns

I'motkiBka Illoronesa Oyna ommcana €. 1. Jlykinum 1 B. M. Enmreitnom 3 Kpu-

My [1] i 3romom Oyma 3HaligeHa B 3axigHiil [py3ii [2], pyMyHCBKIH 4acThHI JeIb-
™ [ynato [11], Ipani [12, 26], cxigniit I'py3ii Ta B AzepOaitmxani [25]. Bimomo
mpo 3Haxinku D. stschegolewi B Ilonwmi [8], anme depe3 BUIIEONMHCaHI CKIIATHOCTI B
pO3pi3HEHHI ITbOTO BUIY 3 D. apathyi 1i mani MOTpeOyIOTh MiATBEPHKCHHS. TaKkoxk
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noAiOHUX 1’sBOK 3Haxoawnu B Bonrapii [19], ane depe3 HeOOPO3BUHEHICTh IXHIX
CTaTeBHX OPraHiB aBTOP HE 3MIT' HATICBHO BU3HAYWTH Lii 3pa3Ku sk D. stschegolewi.
I Hesemann i A. Hoitbepr [24] noBimomisuiu nipo nommwmpeHust D. stschegolewi
y Typeuunni ta JleBanTi, ane 3HaiJeHI HUMH IT’SIBKH CYTTE€BO BiIpPI3HSJIHMCS Bij
TunoBoi D. stschegolewi. 3ronom 1110 hopmy 3Hakinmu B Ipani [17] Ta 3peniroro
ormucanu sk D. orientalis Grosser, Nesemann & Pesi¢, 2011 [16]. Takox icHYrOTb
TBEPKCHHS MPO MPUCYTHICTD D. stschegolewi B Oacelini Amypy [24], ane BOHH,
HalIMOBIpHiIIe, MOSCHIOIOTHCS HENPAaBUIBLHUM IEPEKIaJAoM (ParMeHTy TEKCTYy 3
moHorpadii €. I. Jlykina [3]. OTxe, 3 BIEBHEHICTIO MOXHA CTBEPJIXKYBATH, 1110 apeal
D. stschegolewi Bxmrouae Ipan, AzepOaiimxan, [pysito, miBaeHny Ykpainy, PymyHito
Ta, MOKKBO, bonrapito i [loneiry. Ha teputopii Ykpainu rmotkiBka Illoronesa €
JOCUTH YMCIIeHHOIO Ha KpuMchKkoMy miBOCTpOBI [4], ane JOBruid Yyac iHIIMX 3HaXi-
JIOK B YKpaiHi He Oyio. Hamu 11eii Buji Oyiio 3HaiIEHO B IBOX JIOKQJIITETaX y JIEJBTI
Huictpa (puc. 3; Tabdmn. 1), 10 € mepuoko 3HaxiAKO BOT0 BUAY B YKpaiHi mo3a Me-
xamu Kpumy. 3 orisiny Ha i 3HaXiAKK, nommpeHHs D. stschegolewi B pyMyHCBKIH
yacTuHi JienbTd JlyHato [11], moBiZOMIICHHS PO CXOXKUX I1°sIBOK 13 Bomrapii [19] i
BHCOKY YUCENbHICTE D. stschegolewi B Kpumy, BapTo OUiKyBaTH 3HAXOIKEHHS b0~
ro BUIY B YKpalHChKili uacTuHi aensTe JlyHaro Ta nensri JHinpa.

Type locality of T. danastrica
Old records of 7. danastrica
Recent records of T. danastrica

Old records of D. stschegolewi

Recent records of D. stschegolewi

Puc. 3. 3naxioku D. stschegolewi i T. danastrica 6 [Ipuuopnomopcuokiti Hu306uHi
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TpoxeTa AHICTpOBChKa Oyna onucana 3 nenbtu JHicTpa sk Trocheta subviridis
forma danastrica Stschegolew, 1938 [5], ane 3romom ii TakcOHOMIUHUE cTaTyc Oyiio
MiJBUINEHO 10 paHry Buny [7]. Trocheta danastrica nin pisHUMHU Ha3BaMu OyJa 3a-
peecTpoBaHa B MmiBJeHHIM YkpaiHi [5], Pymynii [10, 24], YropiuHi, niBHiuHIMi [pe-
1ii, a3ificekil yactuni Typeuunnu [24], cxinniit ABctpii [21] Ta Cep6ii [18]. Bapto
3a3HAYMTH, [0 3HAXIJKU [IOTO BUIY B AHATOJIi Ta MiBHIUHINA [perii nuiie 3raay-
10ThCs B TekeTi MoHorpadii I. Hezemanna i A. HoitOepra [24], ane iHdopmarii npo
MicIie 3HaxiKku abo JiTepaTypHi JpKepena aBTOpH He HaJaau. MOXIIMBO, BOHH MaJIi
Ha yBa3i 3Haxinku . [llakitano [3], aje mocuaaHp Ha IO CTATTIO B TEKCTI HE OyIo.
Taxox B ofniit 3 po0it I. I [lloronesa [6] noBimomisierbes, mo 7. subviridis xpim
nenbT JlHicTpa Takox kuBe Ha KaBkasi ta B Kpumy, ajne aBTop HE YTOYHIOE, YU BijI-
HOCHTb BiH I1i 3Haxijku 10 popmu T. subviridis forma danastrica. Iliznime K. I'poc-
cep 1 B. M. Enmrreiin [ 18] 3ayBaxunu, mo Tpoxetu 3 Kpumy i KaBkaszy Hanexatsb
JI0 HIIIOTO BHJTY, ajle He YTOYHMIIN sIKOTo came. OTKe, MU MOYKEMO BIIEBHEHO CTBEp-
JOKYBaTH Tipo momupenHs 7. danastrica Ha niaHi Ykpainu, B PymyHii, YropmmHi,
Cep0ii Ta cxigHiit ABcTpii. 3Haxiaku 1boro Buay B ['pemii i TypequnHi BUKINKAIOTH
MeBHI CyMHiBH, a nommupenHs Horo B Kpumy Ta Ha KaBkasi BujaeThcs nyxe Ma-
nonmoBiparM. Hamu nieit Buz Oyro Brepiie 3a JOBIHiA Yyac 3HaWICHO B Jienbrax JHi-
ctpa it Jlynaro. Panime indopmartis npo nomupenns 7. danastrica B Ykpaini qJOBruit
yac oOMexyBajacs 3Haxijkamu B jenbrax J{Hictpa [S] ta dynato [10] B 30-x 1 70-x
pokax XX cropiuust BiAmoBiHO. Takox My BIEpIle BUSBUIN TPOXETY THICTPOBCHKY
B 7IenbTi JlHiNpa, 110 € HalOLIbII CXiHO JOCTOBIPHOK 3HAXIKOIO I[LOTO BULY.

BucHoBkn

1. Dina stschegolewi nodpe Binpi3usierbes Bifg D. apathyi 3a BITHOCHUM PoO3-
MipoM aTpiymy Ta Horo ¢opmoro. CrimpaTtucs Ha 0COOIMBOCTI 3a0apBICHHS IT°SIBOK
BapTO 3 00CPEIKHICTIO YepPe3 3HAUHY MIHJIMBICTD I1i€1 O3HAKH.

2.  lobwu pospizuutu T. danastrica i D. stschegolewi nacammepen He0OXiIHO
3BEepTaTH yBary Ha po3Mip Tijla, KiTbYacTICTh 1 MOJIOKEHHSI TOHOIOPIB, ajie B pasi
JOCTIKeHHSI HeAKICHO 3aiKcOBaHOTO Marepiaiy, Ii 03HaKH MOXYTh OyTH HeEJ0-
CTaTHhO BHpa3HUMHU. B TakoMy BUMa Ky 11i 1Ba BUM MOXKHA PO3PI3HUTH 3a 3a0apB-
JICHHSIM Tijla 1 pO3MipOM MpearpiajbHUX MeTelb.

3. Trocheta danastrica noope Binpizuserses Bin 1. cylindrica 3a 3abapBiicH-
HSIM, TYOCPKYJISIIIER0, KITBUACTICTIO, (POPMOIO 1 PO3MIPOM aTpiymy, ajie uepe3 iXHio
CKJIaJJHy TAKCOHOMIYHY 1CTOPIO iX pO3pi3HEHHS YCKIIaTHEHE.

4. Dina stschegolewi Gyna BusiBiieHa B ieibTi JIHiCTpa, 10 € MEPIIO0 3HAXII-
KOO I[bOTO BUY B YKpaiHi mo3za mexamu Kpumy.

5. Vmepuie 3a nosruii yac 7. danastrica Oyna 3Haiinena B aensrax JHictpa i
Hynaro. Ynepie neit Buja Oyno 3naiiaeno B Jlensti JHinpa, mo € HalCXiAHIIION 3
JIOCTOBIPHO BIJIOMHUX 3HAX1JIOK I[bOTO BUJIY.
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RARE ERPOBDELLIDS LEECHES (HIRUDINEA:
ERPOBDELLIDAE) OF THE BLACK SEA LOWLAND:
IDENTIFICATION AND DISTRIBUTION

The purpose of the paper was to describe as fully as possible the complex of features
by which one can distinguish the above species and to specify the distribution of these
leeches in the Black Sea lowland.

Results. Detailed studies of the external morphology and genital anatomy
demonstrated that D. stschegolewi is very different from D. apathyi. Features such as
the number of light spots and their size, as well as the shape and size of papillae differ
in D. stschegolewi and D. apathyi, but these differences do not allow distinguishing
between the two leeches with certainty. On the other hand, the relative size of the
atrium and its shape are significantly different in the above species. The body size,
annulation, and position of gonopores make it possible to distinguish between 7
danastrica and D. stschegolewi, but in the case of poor specimen fixation, preference
should be given to coloration and the shape of the atrium and preatrial loops. Due to
their complicated taxonomic history, 7. danastrica can be incorrectly identified as 7.
cylindrica. Coloration, tuberculation, annulation, the shape and the relative size of
the atrium were discussed in the light of their usefulness for reliable distinguishing
between these species.

Conclusion. Our knowledge of the geographical distribution of D. stschegolewi and
T. danastrica in Ukraine was expanded. Dina stschegolewi was first discovered in
Ukraine outside Crimea, in the Dniester Delta. The range of 7 danastrica was found
to reach the Dnieper Delta, which is the easternmost reliable distribution frontier for
this species. In addition, the presence of populations of this species in the Dniester and
Danube deltas was substantiated.

Keywords: Trocheta danastrica, Dina stschegolewi; Ukraine; new findings;
identification; external morphology; anatomy.
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PO3IIOALI I MIHJIUBICTD YACEJBHOCTI TETEPOTPO®HUX,
KOJIMOP®HUX I MOJIOYHOKHUCJIUX BAKTEPIA Y BOJI
ITTAPOBIOHTAX YOPHOI'O MOPA

Briepiire rokazaHo NpUCYTHICTh MOJIOYHOKUCIINX OakTepiil y Boxi YopHoro Mopsi i ce-
pen acoriiiioBaHoi Mikpo6ioTu rigpo6ioHTiB. [TokazaHo, 1110 MAKCUMYM YHCEJILHOCTI
uiel rpynu y Boai Hopuoro mopst (1,5 + 0,33x10* KYO/mi1) peectpyBanu B JHIiHI, a
MaKCHMYM YHCEIIBHOCTI cepes acoliiioBanoi Mikpobiotu (1,66 + 0,61x10* KYO/mi)
peecTpyBaiu B 5k0BTHI. Po3mosis yrcensHOCTI KomiMopdHix 6akTepiit 1 bakrepil, 1110
BHPOCIIY Ha CEPENOBHILI BiCMYT-CylIb(iIHUIA arap, pH AOCIHIIIKEHHI MOPCHKOT BOAM
OyB 3BOPOTHHUM, a MPH JOCIIPKECHHI acoIliifoBaHOT MiKpoOioTH 30iraBcsi. Makcumym
MOKa3HUKa 3arajibHOro0 MikpoOHOTo 3a0pyaHEHHs y BOJI peecTpyBaiu B >koBTHI (1,1
+ 0,7x10° KYO/mn), a cepes1 acoiioBanoi MiKpoOioTH TiApoOioHTIB y numHi. Busie-
JICHO KOPEJISILIIHHI B3a€MO3B'SI3KM MK TOKa3HUKOM YMCEIBHOCTI OaKTepil, 1110 Xapak-
TEpU3YIOTh 3arajibHe MiKpoOHe 3a0pyIHEeHHs, KOJIMOp(hHUMI OakTepisiMu i MOJIOY-
HOKHUCITUMH MiKpoopraHizMamu. [Toka3aHi Ce30HHI 3MiHU YUCEIBHOCTI TOCIIIPKEHIX
rpyI MiKpOOPraHi3MiB.

KurouoBi cioBa: nokasHuk uncensHocTi; YopHe Mope; ripo0ioHTH; MOJIOYHOKHCITI
Gakrepii.

MikpobiosnoriuHa SKicTh MOPCHKOi BOAU € MPOOJIEMOI0 OXOPOHH I'POMaJICHKOTO
3[0pPOB'sl, SIKa Ma€ CEpHO3HI HACIIIAKH Uil PO3BUTKY TYpHCTHYHOI raiysi Ykpai-
Hu. Jlo KJaCMYHHMX METO/IB OLIHKH SKOCTI BOIHHUX OO'€KTIB HAJICKUTHh BH3HAYCH-
Hsl crienuQiuHUX MIKpOOHUX 1HAWKATOPIB, SIKUX BUKOPUCTOBYIOTH SIK MPOKCI (TOOTO
BEJIMYHH, SIK1 JIETKO BUMIPIOBATH, 110 XapaKTEPU3YIOTh CTaH 3JI0POB'S €KOCHCTEMH
i pusuku ans HaceneHus) [3]. Ilpu moxiOHoMy mifxoxi HalyacTilie A0CHTiKEHHS
Oynu CripsIMOBaHi Ha BUSIBICHHS MPUCYTHOCTI OAaKTEpil IpylH KUIIKOBOI MaJMYKH
(BI'KII), sika 00'ennye Oaktepii cimeiictBa Enterobacteriaceae, pomu Citrobacter,
Enterobacter, Serratia 1 Klebsiella [6, 10]. Cepea MiKpOOHHX 1HIUKATOPIB, 1O BH-
KOPUCTOBYIOThCSL HAO1IbII IMPOKO — Escherichia coli i Enterococcus spp. [10].

OpHaK OCTaHHI JIOCIII/PKCHHS MOKa3aJM, 10 TaKUi mij0ip MpoKci 3a caHiTap-
HO-MiKpOOi0JIOTITYHUMH TIOKa3HHUKAMH € HEJIOCKOHAIUM, OCKUIbKH MPUCYTHICTH 3a-
3HAYCHUX MIKPOOPraHi3MiB HEe 00OB'I3KOBO BUKJIMKAE CUTYAILIO L0 3aTPOXKYE 3710-
poB'to moaunu [7, 9]. Moaudikamiero HasIBHOTO MiAXOLY MOXKE OyTH PO3IIUPEHHS

© K. M. Kpanra, H. }O. Bacuisesa, I. B. Crpamnosa, 2019 113



ISSN 2077-1746. Bicaux OHY. Bionoris. 2019. T. 24, Bum. 2(45)

HAOOpPYy MpoKci-iHAuKaropiB. Tak, HANPHUKIAJ, HA JaHUH Yac BUBYAETHCS 3B'S30K
MIX 1HJIEKCAIli€r0 Bacteroides 1 MUTyHKOBO-KUIITKOBUMU 3aXBOPIOBaHHIMH [ 14].

Cepen MOKJIMBUX HOBHMX 1HJEKCHHUX MIKPOOPTaHI3MIB CIiJ po3misgaTtd i Mo-
nounokucii 6akrepii (LAB), siki 3 oHOTO OOKY BBaXKaIOTBHCS CIPUSTIUBUMHU OaK-
TEPISIMU ISl 37I0POB’Sl HABKOJIMIITHLOTO CEPEIOBUIIA Yepe3 iX 3/1aTHICTh MPOTHIi-
ATH YMOBHO-NIATOTGHHUM MIKpOOpraHizMam, ajie MpU [bOMY iICHTH(IKYIOThCS K
KOMITOHCHTH KHIIKOBOT MikpoOioTH [11, 15], 1110 Moke OyTH J107]aTKOM 1HIUKATOPOM
AHTPOIIOTEHHOTO HABAHTAYKCHHSI.

OCHOBHOIO XapakTepucTHKor0 LAB € BUpoOHUITBO pi3HUX aHTHUMIKPOOHHUX pe-
YOBUH, CEpe/l AKUX CIIUPTH, MEPEKHUC BOIHIO, MOJIOYHA, OIITOBA, MypallllHa Ta 1HII
OpraHiuHi KUCJIOTH, JII30I[UM 1 OaKTEepIOIMHHU IIUPOKOTO CIEKTpa Jiii, 37aTHI 3aro-
0iraTv NOMIMPEHHIO XBOPOOOTBOPHHX 1 THUIILHUX OaKTepiii B XapyOBUX MPOIYKTaX
[2, 5], a Tako’k TATOTEHHUX MIKPOOPIaHi3MiB B IIUTYHKOBO-KHIIIKOBOMY TpakTi [12].

Po0iT, mpUCBIYEHUX JTOCIIPKEHHIO YUCEIBHOCTI 1 BUIICHHIO MOJIOUHOKHCIIUX
OakTtepiil 31 3BUYHUX JpKepel (pepMeHTOBaHI 0BOUi, KUCIOMOJIOUHI OakTepii, M'sicHi
NPOAYKTH) JOCUTH Oararo, mpote MmyOmiKamiid, TPUCBIYCHUX BUBYCHHIO MOJIOYHO-
KHCIIUX OakTepiil MOPCHKOTO MOXO/KEHHsI HetocTaTHbo [8, 13, 15, 17].

MeTow AaHOTO JOCITI/KCHHS OyJI0 MOPIBHSHHS TMOKAa3HUKIB YUCEIBHOCTI 3a-
raJbHOr0 MiKpOOHOTO YHMCIIA, MOJOYHOKHCINX 1 YMOBHO-NIATOTEHHUX OakTepiil y
MOPCBKii BOJi 1 TiipobionTax YopHOTO MOpS B 3aJIS)KHOCTI Bijl CE30HY.

Marepiaau i MeTOIH TOCTiTKEHHS

Bakrepii Oyiu i3051b0BaHi 3 Mopcbkux 1y0ok Haliclona sp. (order Haplosclerida,
Demospongiae) 1 miniit Mytilus galloprovincialis, 3i0paHux 3a JIOTIOMOIOIO JIer-
KOBOJIOJTA3HOTO OONaJHaHHA Ha MHOMHI 5—-6 M B Opnechbkiit 3atoni YopHoro mMopst
(Manuit ®onTan) Ha BignaneHHi Big 6epera 300—400 m y 2018 p. moreHTom kKade-
Jipu Tipo6ionorii 1 3aranbHoi exoorii k.0.H. Kosrynom O. O. 3pa3ku rigpo0ioHTIB
TPaHCHOPTYBAJIH B JIAOOpaTOpito B KoHTeHHepax 00'emom 10 11 3 MOPCHKOIO BOJIOIO
BIIPOJIOBXK NPUONN3HO 3 ronuH. Y maboparopii yci oTpuMaHi 3pa3ku TpUdi IpOMH-
BaJI MOPCHKOIO BOJIOIO, SIKY MOTICPEIHBO aBTOKJIABYBAJIHM, JUISl BIIUIUICHHS CMITTS 1
HeacoliioBaHuX MiKpoopraHi3MiB. [1oTiM oBepxHIO TYOOK 1 Miiii cTepuITizyBan
HIBUJKUM poMuBaHHsIM 70 % eTaHOJIOM i HeraifHo 3aHypIOBaJM B CTEPUIIbHY MOp-
CBKY BOJY.

Juist BUIIEHHS acOLiHOBaHUX MIKpOOPTaHi3MiB 3 I'yOOK, 3pa3ku KOXKHOI T'yOKH
BUTSTYBaJIM 3 BOJH, MOMIIIATH B CTEPIIbHY YamiKy [leTpi i CTeprUIbHIMU HOXKHUIIS-
MU MOALUISUIN Ha piBHI PparMenTH. OMUH 3 pparMeHTiB 3BKYBaJIH 1 MPHUITYCKAIH,
1o i npuOIn3HO piBHI 3BaykeHOMY. Hanani, orpumMani ¢pparMenTs ry0ku (pu-
0su3HO 1 T') TOMOreHi3yBajau B 5 MJI CTEPHILHOTO COIbOBOTO po3uuHy (3 % NaCl
B JMCTHIILOBaHOI Bofi). [oMoreHar cepiitHo po3Boxmnu B 10 pa3ziB, mOUMHAIOUH 3
100 mxu1 romorenatry B 900 MK cTepHJIbHOT BOAX IO OTPUMaHHS OCTaTOYHOTO PO3-
BeeHnst 10 Bi mOYaTKOBOT KOHIICHTpAITii.

[Tpu BuAiNEeHH] acoliifoBaHUX MIKPOOPTaHi3MiB 3 MiJlil PO3AUISUIM 30BHIIIHIO i
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BHYTPIIIHIO MOBEPXHIO. 13 30BHINIHBOI TTOBEPXHI TPOBOIUIIN 3MUB, a JJIsl BUCIBY 3
BHYTPIIIHBOI MOBEPXHI Miflil pO3KPHUBAJIH 1 BUTATYBAJIN BMICT, SIKHI TOMOT'€HI3yBaJIH
aHaJIOTIYHUM 3aco0oM. ['omoreHar cepiiiHo po3Bogwin B 10 pasiB, MOYHMHAOUHU 3
100 Mk romorenaty B 900 MKJI CTepUIBLHOI BOJU O OTPUMAHHS OCTaTOYHOTO PO3-
Bemenns 10 Bif moYaTKOBOI KOHIIGHTpAITIT.

3 mpo0 MOPCHKOi BOAM TOTYBAJIN CEpiiiHi PO3BEICHHS 10 OTPUMAaHHS OCTaTOYHO-
ro po3BezeHHs 10 Bia moyaTkoBOl KOHLIEHTpaLil. BUCiB MpOBOAMIN HA TIOBEPXHIO
noxuBHUX cepenosun] MRS, Endo Agar, Bismuth Sulphite Agar i MITA. VYei nocii-
JUKEHHS TTPOBOAMIIM Y TPHOX MOBTOPHOCTSIX. YaIllKK KyJIETHBYBaJIM B TEPMOCTATI 3a
temmepatypu 28,0 + 0,2 °C 13,70 £ 0,2 °C Bupogosx 12 i 24 roauH.

CrarucTuvHe ONpanioBaHHs JaHUX MPOBOIMIIH 32 T0MoMOroro nporpam Calc Ta
R 3.4.0.

Pe3yabTaTn nociaiizkeHHs Ta iX 00roBopeHHs

Mikpo06ionoriuHui KOHTPOJIb MOPCHKOT BOAM Ta TipoOiOHTIB Tmependavae BU-
3HaUEHHS 3arajgbHOr0 MiKpOOHOTO 0OCIMEHIHHS (3arajbHe MiKpoOHe uucio — 3MY),
a TaKoX BUSIBJICHHS Ta KUTBKICHUH OOJIK CaHiTapHO-NOKAa30BUX MiKPOOPTaHI3MiB.
Tounwmii 00K MIKPOOPraHi3MiB, 10 MEIIKAIOTh Y BOJHOMY CEpeIoBHIIl abo € aco-
LiHOBAaHOIO MiKpOOIOTOIO TiAPOOIOHTIB, MPOBECTH HEMOXKIIMBO, OCKLILKH HE MOYKHA
CTBOPUTH YMOBH I PO3MHOMKEHHS 1 pOCTY YCiX HasBHUX MiKpPOOPTaHi3MiB 3 BUKO-
pPHUCTaHHSIM KJIACHYHUX METOIIB MikpooOionorii. ToMy BU3HAYalu CIiBBiTHOIICHHS
OCHOBHHX TPYI MiKpoopraHi3wmis, siki BigHocsaTh A0 BI'KII Ta mokasHuK 3araibHOi
YHCEIBHOCTI MiKpoopraHi3miB. Jl01aTKOBO BHM3HAYaIN YHCEIBHICTh MOJIOYHOKHC-
JUX OaKTepii, SKi MEIIKAIOTh y TOBII BOAM Ta € aCOIIOBAHUMHU 3 T'iIpOOIOHTaMH,
100 BU3HAYUTH PiI3HOMAHITTS MIKpOOIB y JOCTIKEHUX 00’ €KTax Ta IX B3a€MOJIIIO.

3aliKaBJIEHICTh Y JIOCHIJKCHHI acOI[iIOBaHOK MIKpOOIOTH 3 MifisIMH Ta TyOKa-
MH, TIOSICHIOETBCSL TUM, 1110 Ti OpraHi3MU € iIbTpaTopaMu pi3HOTO piBHS OpraHizaiii
11X MOKHA pO3IIISIaTH K CYKYITHHH «apXiB MiKpOOPTraHi3MiB», SKi OyJu MPUCYTHI
B HABKOJIMIIIHEOMY CEPEIOBUIIL.

TepMminu gocmipkeHHS Oyiu MOB’s3aHi 3 MEPiOJOM MaKCHMAaIbHOTO aHTPOIIO-
TCHHOTO HABAaHTAXKEHHS (YSPBEHB), PI3KUM 3HHUKCHHSM TEMIIEpaTypH (BEPECCHb) Ta
MaKCHMOM JIOCTYITHOI BiIMepII0 OpraHiqHOI peYOBUHH (3KOBTEHB ).

Ha cepenoBuiii MITA, sike BUKOPUCTOBYBAJIM JIJIsl JIOCIIJKCHHS 3araJibHOT Yu-
CEeNILHOCTI MIKpOOpPraHi3MiB, MOPQOJIOTiYHI 03HAKH KOJOHIH, 110 BUPOCIH, OyiIH
IZICHTUYHI — HAITIBIIPO30Pi 200 0111 KOJIOHIT 3 TUIOCKOO MOBEPXHEIO 1 PIBHUM KPAEM.
OCHOBHI 03HAaKH KOJIOHI# HE 3MIHIOBAJIUCS B 3QJICXKHOCTI BiJ] CE30HY.

VY yepBHi 2018 poku KiIbKICTh MIKPOOPTaHI3MiB, sSika BUPOCIIa Ha IIOBHOL[IHHOMY
*uBUIbHOMY cepenoBuili MITA, konusanacs Bix (9,4 + 0,39)x10° KYO/mn. Mii-
MaJIbHHI MOKa3HUK OyB 3a()ikCOBaHMUU JJIsi TOBIII MOPCHKOI BOJH, 8 MAaKCUMAaJIbHI
MOKAa3HUKH — IIPH JOCIIHKEHH] MIKPOOPraHi3MiB, acoliiioBaHux 3 ryOkamu. Yncens-
HICTh TeTepOTPOPHHUX OaKTepiid, 0 MEIIKAIOTh HA TIOBEPXHI 1 BCepeArHi MiIill 3Ha-
xomumacst B ogHuX Meskax — (3,0 £0,13)x10° KYO/ma i (1,18 = 0,28)x10° KYO/ mn
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(puc. 1). MopdosoriuHi 03HaKK KOJIOHIH, 110 BUPOCIH, OYJIM 1ICHTUYHI — HaIiBII-
po3opi abo 611 KOJOHIT 3 MIOCKOIO TIOBEPXHEIO 1 piBHUM KpaeM. OCHOBHI O3HAKH
KOJIOHIH He 3MiHIOBAJICS B 3aJICKHOCTI BiJl CE30HY.

Y BepecHi 4HCenbHICTh MIKPOOPIaHi3MiB, 10 BUPOCIH Ha cepenoBuii MIIA,
Oyna MIHIMAJIBHOIO JUIS YCIX JOCHIDKeHHX 3paskiB. Tak, s MOPCHKOi BOJAH IIO-
kasuuk ckmaB (3,03 + 0,73)x10° KYO/mn. Ha 30BHimHI# cTOpoHi Migiii mokas-
HUK, 10 JOCTiKyBamu, ckias (5,67+ 0,28)x10° KYO/mn, a Ha BHyTpimHii —
(6,42 + 0,37)x10° KYO/mn (puc. 1). Yeepenauni ry0boK MOKa3HUK YHCEITBHOCTI Mi-
KpOOpraHi3MmiB, o0 BUpociau Ha ceperosuili MIIA, Oys aemo BuimuMm — 7,33 £
0,51)x10° KYO/ mn (puc. 1).

[Tpu BUCiBI MOPCHKOT BOJH, BiliOpaHoT B )KOBTHI, 3arajibHe MiKpOOHE YHCIIO A0CS-
rano (1,1+0,7)x10° KYO/mu. IToka3HHKH 3arajabHOTO MiKPOOHOTO YKCIIa Ha TOBEPX-
Hi 1 Beepeauni mimiit ckmanu (1,74+ 0,51)x10° KYO/ma 16,67+ 0,51x10* KYO/ M,
BigmoBiaHo (puc. 1). B ry0Okax pony Haliclona sp, peecTpyBanu 3HHKCHHS TOCITi-
JDKYBAHOTO MiKpoOHOTO mokazHuka — (5,02+ 0,11)x10" KYO/mu.

VY TOpiBHSHHI 3 OIIHKOIO 3arajJbHOrO PIBHS MIKPOOHOTO 3a0pyIHEHHS OiibIn
JIOCTOBIPHI BIZIOMOCTI PO HEOE3MEUHE JIJIs 3/[OPOB'sl JIFOAMHH 3a0pYIHEHHS HABKO-
JIMIITHBOTO CEpeIOBHIIA A€ KiTbKICHUH 00K IHIUKATOPHUX MiKpoopraHi3mis. [Ipu
BU3HAYCHHI CaHITapHO-TIOKa30BUX MIKpOOPTaHi3MiB MPHHHATO ONEpyBaTH HE TaK-
COHOMIYHMMH KaTEropisiMH, a TPYNOBUMH HOHSTTAMHU (OakTepii rpyny KHIIKOBOi
nannuku (BI'’KIT) abo 3aranshi komidopmui 6akrepii (OKB)). Takuii miaxix TuKTY-
€THCS BUMOTaMH CaHITapHOT MPAKTHKH, SIKa TOTpeOy€e MPOCTUX 1 MIBUAKUX METOIB
JIOCITIJKEHHS [4].

Ha noepxHi cepenouma Enno (Endo Agar) npu nocmiimxkenHi mpo6, BiniOpa-
Hux B jmnHi 2018 poky, peecTpyBanu CIM30Bi KOJIOHIT POKEBOTO, YepBOHOIO a0
TEMHO-YEPBOHOTO KOJIbOPY 3 METaJIEBUM OJIMCKOM a0 Oe3 Hboro. MiHiMalibHA YH-
CEJIbHICTh MIKPOOPTraHi3MiB, 110 BUPOCIH Ha cepenoBuili Enmo (konimopdHi 6akre-
pii), Oysa 3apeecTpoBaHa mpu BUCIiBI Tpod Mopcrkoi Bow (3,33 + 0,65)x10° KOE/Min
1 3 BHYTpILIHBOI OBepXHIi Mizii (2,65 £ 0,26)x10° KOE/mn (puc. 2). Ha 30BHimHi#
MOBEPXHI MiJlill YMCENBHICTh KONIMOPPHUX OaKTEepil, 110 BUPOCIH Ha CEpeIOBHUIII
Enmo, nocsrana (2,28 +0,17)x10* KYO/mi, a B ryokax — (2,04 £0,13)x10* KOE/ mn
(puc. 2).

Y BepecHi MOKa3HUKH YHCENBHOCTI KOMIMOPQHUX OaKTepili MPaKTUYHO HE 3Mi-
HUIUCS (pUC. 2), a B )KOBTHI MU PEECTPYBa 30UIbIICHHS MTOKAa3HUKA, 1110 TIepeBi-
psiin. MakcuMasbHe 3HaueHHs OakTepii, ki Bupocaun Ha cepenosuili Exmo ((7,86
+0,68)x10" KOE/Mi1) My OTprMaIu 3a BUCIBY 3MUBY 3 30BHILIIHBOI TIOBEPXHI MijTiit
(puc. 2). Ha BHyTpilIHii MOBepXHi Miiil MOKa3HUK YMCEITBHOCTI KOMIMOPQHUX OaK-
Tepiit 0yB Tpoxu HwkuuM — (1,4 + 0,19)x10% KOE/mn. [Ipu nocnimkeHHi ry0ok B
JKOBTHI 3pOCTaHHs KoJIiMOp(HUX OakTepii He peecTpyBaiu (puc. 2).

Ha noBepxHi cepenoBuina BicMyT-cynbdinauii arap (Bismuth Sulphite Agar) B
OCHOBHOMY BHUPOCTAJIM YOPHI KOJIOHIi 3 aHTPAIMTOBUM OJHMCKOM ab0 TeMHO-Cipi
KoJoHii 6e3 Onucky. MiHiMaidbHa YHCEIbHICTH MIKPOOPTaHi3MiB, 1[0 BHPOCTH Ha
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Puc. 1. Iloxasnux uucenviocmi mikpoopeanismis (log, (KYO/mn)), wo supocni na cepedosuwsi MI14
ITpumitka: 3[IM — 30BHImHS noBepxHs Miaiit; BIIM — BHyTpiIIHsS mOBepXHs Miiit
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Puc. 2. Iloxasnux wucenonocmi mikpoopeanismis (log, (KYO/mn)), wo supociu na cepedosuuyi
Endo Agar
Tpumitka: 3[IM — 30BHiwIHS moBepXHs Mijiit; BIIM — BHYTpILIHsSI MOBepXHs Miiit

LBOMY CEpPEeIOBHILI, B JUIHI Oylia 3apeecTpoBaHa npu gociiikenni Bogun — (1,87 +
0,13)x10" KYO/mu. I3 30BHIIIHBOT 1 BHYTPILIHBOT CTOPIH Mifii Oyno BucisHo (4,11
+0,13)x10' KYO/M 1 (2,21 £0,42)x 10" KYO/Mn MikpoopraHi3miB, siKi IONEpeHbO
MOYKHA BIZTHECTH JI0 CAJTbMOHEIN 3a 3[aTHICTIO POCTY Ha CEJIEKTUBHOMY CEpEIOBHUIII
«Bismuth Sulphite Agar».

VY BepecHi MOKa3HUK YHCENBHOCTI IUX MIKpOOPraHi3MiB 3HAYHO 301TBIINBCS
mpu gocmimpkeHHi ryook ((2,21 £ 0,51)x10* KYO/mi) 1 30BHIMIHBOT TOBEPXHI MiTii
((1,67+ 0,45)x10* KYO/mi1), a ipu AOCIiIKEHHI BOAU, HaBMaku 3HU3UBCA — (1,66 +
0,68)x10° KYO/mi (puc. 3).
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JocuimpkeHHs1, TPOBE/ICH] B KOBTHI, ITOKa3aJIH, 1[0 MaKCUMaJlbHa KOHIICHTpAIlis
MIKpOOPTaHi3MiB, SIKy MOYKHA IOTIEPEIHbO BiHECTH O CaJbMOHEI 3a 3JaTHICTIO
pocTy Ha cenekTuBHOMY cepenosuili «Bismuth Sulphite Agary, Oyna xapakrepHa
Jutst Mijtii: 3oBHimHS noBepxHs (1,53 £ 0,68)x10* KYO/mi, BHYTpilHS NOBEpXHS
(7,47 £ 0,19)x10° KYO/mn (puc. 3). Ilicns BuciBy romoreHary 3 ry0oK, pocTy Mi-
KpOOpraHi3MiB Ha TIOBEPXHi [[LOTO CEPEOBHUIIA HE PEECTPYBANIHU, a B MOPCHKil BOAI
YHCENBHICTH BiamoBiana mokasuuky (1,67 + 0,15)x10° KYO/m.

3aranpHy YMCENBHICTh MOJIOYHOKUCIIUX OakTepid, 0e3 po3aiieHHS Ha MalIn4KH
1 KOKH, peecTpyBaiu Ha cepenoBuili MRS. B nanomy Bumaaxy, Mu migpaxoByBa-
JIM YMCENBHICTh APiOHUX OMMX KOJOHIHM, OKpYIIoi OpMHU 3 piBHUM Kpaem i Onu-
CKy4oro moBepxHero. Tak, y jumHi 2018 poKy YucenbHICTh MiKpOOpTaHi3MiB, 110
BUpocin Ha cepenosuini MRS, konuBanacs Bix (4,02 = 0,21)x10° KYO/ma (BHy-
TpitHs moBepxHs Miaii) 1o (1,5 + 0,33)x10* KYO/mn (mopebka Bona). Cepen aco-
1iHOBaHOT MiIKpO0iOTH TYOOK YMCENBbHICTh MOJIOUHOKHUCIUX OakTepiit ckiana (7,75
+0,14)x10° KYO/ mi (puc. 4).

VY BepecHi 3arajibHa YWCENBHICTh MOJIOYHOKHCIHMX OaKTepili TaKkoX OCHTh
HU3bKa. MakcuManbHi TOKa3HUKH PEECTPYBANIN 3a BUCIBY MOpChKoi Boau — (3,91 +
0,13)x10° KYO/mn i acomiitoBaroi Mikpobiotn ry6ok (3,68 £+ 0,21)x10° KYO/ mn
(puc. 4). Tpoxu MeHIIIi TOKA3HUKH YUCEIBHOCTI PEECTPYBAIH MPH JOCITIKEH] 30B-
HIIIHBOT Ta BHYTPIIIHBOT MOBepXxHi Mimii — (2,18 + 0,33)x10° KYO/ma i (2,43 +
0,21)x10° KYO/mn (puc. 4).

VY JKOBTHI PO3IMOAIN MOKa3HWKA YHCENBbHOCTI 3MIiHMBCSA. MaKCHMyM TIOKa3-
HUKa, II0 JOCHIJPKYBalld, PEECTPYBajH 3a BHCIBY 3 30BHIIIHBOI MOBEPXHI Mi-
niii ((1,66 £ 0,61)x10* KYO/mi) Ta romorenary BHyTpimHboi moBepxHi ((1,33 +
0,19)x10* KYO/ mm). Y MOpPCHKi#f BOAI YHCENBHICTH MOJOYHOKHUCIHX OakTepiit
cknana (1,42 + 0,61)x10° KYO/mun, a micnist BUCIBy TOMOTEHATy 3 TYOOK, pOCTY Mi-
KpOOpPraHi3MiB Ha IMOBEPXHI IIBOTO CEPEIIOBUINA HE peecTpyBaiu (puc. 4).

JliHiliHMI KOpeNsAIidHNE aHali3 CepeIHIX 3HAYCHb YMCEIBHOCTI JIOCIIIKCHUX
rpyI MIKpOOPraHi3MiB MOKa3aB HasBHICTH 3B'SI3KIiB 3 BUCOKUM PIBHEM 3HAUyIIOCTI.
[Mo3utuBHMI KopessiuiiHui 38'130K (1=0,84 pu p=0,05) Big3HaYaIN MiXkK TOKA3HU-
KaMH 3arajibHOT YMCENBHOCTI (MIOKA3HUK YUCEIILHOCTI MIKPOOPIaHi3MiB, SIKi BUPOC-
i Ha cepenoBulili MITA) 1 MOKa3HUKOM YHCEIBHOCTI MOJIOYHOKUCIHMX OaKTepiit
(puc. 5). Mix cepeaHIMU 3HaUEHHSIMH YHCEIBHOCTI OAaKTepil, 10 BUPOCIH Ha Ce-
penoBwuiii BicMyT-cynbdigauit arap (Bismuth Sulphite Agar) Ta MOJIOYHOKHUCIUMU
OakTepisiMU MOKa3HUK KOPEJISIii BiAMOBIJaB HETaTUBHOMY KOPEISIIIHHOMY 3B’SI3KY
(r=-0,9 mpu p=0,05). Tak camMo MiK MOKa3HUKOM 3arajibHOi yrcenbHocTi (MITA) i
YHCEJBHICTIO MIKPOOPTaHi3MiB, 110 BUPOCIH Ha BICMYT-CyJb(iTHOMY arapi, BU3Ha-
YaJli HEraTHBHY KOpeJsIiiiHy 3aiexHicTh (r=-0,81 mpu p=0,05) (puc. 5).

B3arani mokazHUKH YHCEIBHOCTI AOCHTIHKEHUX TPYN MIKpOOpraHi3MiB Xapak-
TEpU3YBAJIMCS CE30HHOIO HEOAHOPIAHICTIO. Tak, MaKCHMyM MOKa3HUKA 3arajbHOTo
MIKpOOHOTO YHCIa Cepell acOoIiHoBaHOT 3 TiApo0ioTHAMI MIKPOOIOTH PEECTPYBAIHU B
nunHi. Y Boai YopHOTo MOpsl CBOTO MAaKCUMYMY MOKa3HUK YUCEIBHOCTI Li€l TPyIH
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Puc. 3. Ioxasnux uucenvrocmi mikpoopeanizmis (log, (KYO/mn)), wo supocau na cepedosuwyi
Bismuth Sulphite Agar
Ipumitka: 3[IM — 30BHInIHS nmoBepxHs Miaiit; BIIM — BHYTpIiIIHS NOBEpXHs MiJii
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Puc. 4. Iloxasnux uucenvrocmi mikpoopeanismis (log, (KYO/mn)), wo eupociu na cepedosuwsi MRS
Tpumitka: 3[IM — 30BHiLIHS moBepXHs Mijiit; BIIM — BHYTpILIHs MOBEpXHsI Miiit

MIKpOOPTaHi3MiB JIOCATAB y )KOBTHI, 1110 HMOBIpHO MOYKHA TIOSICHUTH HAKOTIMYEHHSIM
BiIMepII0i OpPTraHiYHOI PEYOBMHU B IICHs BereranidHuil nepioa. Kpim toro, mocimi-
JOKEHHS TIPOBONWIIH (Ha TIIMOWMHI 5—6 M), Jie YUCENbHICTh OaKTepiit 3HaYHO OinbIna
HIX B €MiJTIMHIOHI.
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MakcumaneHi 3HaueHHs1 OaKTepiii, 110 BUPOCIH Ha CEPEIOBHIL BicMYT-Cybdif-
HUU arap B MOPCBKIii BOJI B JIMITHI, IIBUJIIC 32 BCE IOB'3aHI 3 aHTPOIIOICHHUM
¢axropoM. /111 moKa3zHUKA YMCENBFHOCTI KoMiMOp(HUX OakTepiii B MOPCHKil BOi,
Bi3HAYEHUH MK YHUCEILHOCTI B JKOBTHI, 10 30ira€ThbCs 3 JOCIIHKEHHSIMHU 1HIINX
nocninaukis [1]. Cepen acorrifioBanoi 3 ripo0ioHTaMu MiKpOOiOTH, TaK CaMoO Biji-
3HAUYCHI MiKU YMCEIBHOCTI IIMX TPYIl MiKpOOPTaHi3MiB y >KOBTHI, IIJ0 MOXKHA MOSIC-
HUTH TUM, 1[0 BOHH € 1X BIaCHOIO CIMOIOHTHOIO KHIIKOBOIO MIKPOQIIOPOIO, TaK SK
3HAXOAATHCS B 3BOPOTHIH 3aJI€KHOCTI BiJ KOJMBaHb OaKTepiil B cepeOBHUII iCHY-
BaHHS MOJIFOCKIB [1].
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Puc. 5. [loxkasnuxu KopersyitiHo2o aHaizy Migie cepeoHiMu 3HAYEHHAMU YUCETbHOCT Q0CTIONCEHUX
epyn mikpoopeanizmie (p=0,05)
IpumiTtka: 3akpeciieHi 3HaueHHsI Koe(ilieHTy KOpeIsIii He BiANOBINAI0Th 3a7aHOMY PiBHIO
3HAYYMIOCTI
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MaxkcuMyM MOKa3HHKa IUX TPyl MiKpoopraHi3miB B YOpPHOMOPCHKHX TI'yOKax
Haliclona sp 'y BepecHi MoB'sI3aHUHN 3 THM, IO 70 LBOTO Yacy POPMYETHCS CTilKa
MiKpoOHa acoriamis Mk T'yOKaMHu 1 MiKpoopraHi3aMamH, Ha SIKy HE BIUIMBA€E pi3Ke
3HMKEHHS TEMIIEpaTypy Ta 3HIKEHHS JOCTYIHOI OpraHiuHOi PEYOBMHM B TOBIII
BOJH, @ TPAKTHYHO TIOBHA Bi/ICYTHICTb KHUTTE3AaTHUX OAaKTEpill B TyOKaxX y jKOBTHI
MOB'SI3aHE 3 IX KOPOTKUM TEPIOZOM KHUTTSI, IO MEPEHIKOPKAE MTOJABIIOMY PO3BHT-
Ky acoIlililoBaHOT 3 HUMHU MiKpOOioTH.

Hesaxatoun Ha Te, 1m0 Mopchbki LAB BizirparoTs 3HauHy poJib B IEPETBOPEHHI
OpTaHiuHOi PEYOBUHH, BIPKUBAHHS Li€1 TPYIH CHUIILHO 3aJICKHUTh Bijl KOJIUBAaHb TEM-
neparypi i conoHocti [ 18]. [lIBuie 3a Bce CyKyITHICTIO came [UX TPhOX YNHHHKIB
MOJKHA TIOSICHUTH KOJIMBAHHS YHCEIBHOCTI MOJIOYHOKHCIUX OaKTepid 3a TOCIiKe-
HUH Tepiof.

BucHoBku

1. Tlik 4MCENTBHOCTI MOKAa3HMKA 3arajJbHOTO0 MIKPOOHOTO YHCIa B MOPCHKIH
BOJIi PEECTPYETECS B KOBTHI, a CEpPeJl acOIIOBaHOI 3 TigpodioHTaMi MiKpoOioTH B
sumHi 2018 poky.

2. Ilik ynuCeNnbHOCTI MOJIOYHOKUCIIHX OaKTepiii, OakTepiii, 0 BUPOCIU Ha Ce-
penoBumti ExJio 1 BicMyT-Cynb(iIHUIA arap, peecTpyeThes cepell acoLifoBaHoi 3 Mi-
JsiMU MiKpoOi0TH B xO0BTHI 2018 poxky.

3. Y BepecHi Bii3HAUAE€ThCS 3arajbHE 3HMKCHHS YHCENBHOCTI BCiX TPYIl Mi-
KpOOpraHi3MiB, KpiM acouiioBaHuX 3 TyOKaMH.

4. Tloka3aHa MO3UTHBHA KOPEISAIIisl MK TOKa3HUKaMH 3arajbHOTO MiKpOOHOTO
YHcia Ta YUCENbHICTIO MOJIOYHOKUCIUX OakTepiil; HeraTuBHa KOpEJIsiis oKa3aHa
MiX YHCENBHICTIO MOJIOYHOKHCIIMX OaKTepil, 3arajJbHUM MiKpDOOHHUM YHCIIOM 1 YH-
CEINBHICTIO OaKTepild, 0 BUPOCIH Ha BICMYT-CYNb(iTHOMY arapi.
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DISTRIBUTION AND VARIABILITY OF THE HETEROTROPHIC,
COLIMORPHIC AND LACTIC ACID BACTERIA NUMBER IN
WATER AND AQUATIC ORGANISMS OF THE BLACK SEA

Abstract

Currently, there is an active revision of established positions in classical microbiology,
both in the area of sanitary-microbiological indicators of water quality and the search
for groups of microorganisms that were previously thought to be not to be present in
seawater and the microbiota associated with its inhabitants. The results of the study
of the numbers of the main groups of microorganisms that make up proxy indices
for sanitary-microbiological indicators and the numbers of lactic acid bacteria were
shown in this article.

The aim of this study was to compare the total microbial number, lactic acid bacteria
and colimorphic bacteria in sea water in microbiota associated with its inhabitants
depending on the season.

Materials and methods. To study the abundance index of various groups of
microorganisms, classical microbiological methods were used. To calculate the
presence of a relationship between signs, we used the «corrplot» package in program
R 3.4.0.

Research results. The presence of lactic acid bacteria in the water of the Black Sea
and among the associated microbiota of aquatic organisms has been shown for the first
time. It was shown that the maximum abundance of this group in water (1.5 +0.33x10*
CFU/ml) was recorded in July, and the maximum abundance among the associated
microbiota (1.66 £ 0.61x10* CFU/ml) was recorded in October. The distribution of the
number of colimorphic bacteria and bacteria that grew on bismuth-sulfide agar in the
study of seawater was the opposite, and in the study of the associated microbiota was
the same. The maximum of the total microbial contamination in water was recorded in
October (1.1 = 0.7x10% CFU/ml) in the associated microbiota of aquatic organisms in
July. Correlation relationships between the number of bacteria characterizing the total
microbial contamination, colimorphic bacteria and lactic acid microorganisms was
revealed. Seasonal changes in the number of the studied groups of microorganisms
were shown.

Conclusions. Various principles of the distribution of heterotrophic, colimorphic and
lactic acid microorganisms depending on the season and place of excretion have been
identified.

Keywords: abundance indicator; Black sea; aquatic organisms; lactic acid bacteria.
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HOPIBHAJIBHA EOEKTUBHICTbD ITPEITAPATIB
BIO®JABOHOIIB IMPU EKCIIEPUMETAJILHOMY T'EIATHUTI

[IpoBeneHo excrepuMeHTalbHE MOCIHIKEHHS TI'elaTolpOTEKTOPHOI Ta AHTHANC-
6ioTHyHOI Aif HOBMX BITUM3HSIHUX NpENapaTiB 3 HATypalbHOI CUPOBMHHU Ha MOJEII
TOKCHYHOTO renaruty y mypis. Ilpemapar Jlekacui 3 BMicTOM JenUTHHY Ta (JaBo-
JITHAaHIB PO3TOPOIIIIM Ma€ OiIbLI BUPaKEHY TelaTONPOTEKTOPHY Aito, a KBepryiiH,
SIKMI CKJIQAA€ThCS 3 KBEPLIETHHY Ta IHYJIIHY, OLIBII ICTOTHO 3HWKYE CTYIIHb J1UC0103y
B CJIM30Bii 0OOJIOHIII TOBCTOI KUILIKH LIYPiB 3 TEIIATUTOM.

KuarouoBi ciioBa: niypu; TOKCHYHMI renarut; Ancbios; npodijakTuka 3aXxBOPIOBaHb
rernaro0iliapHOi CHCTEMH.

Pi3HOMaHITHI MOpYIICHHS XapuyBaHHs, TEXHOTEHHI €KOJOT1uHI (aKTopH, MIKiJI-
JIMB1 3BHYKH, HAJMIpHE 3aCTOCYBaHHS JIKAPCHKHUX IMpenapaTiB MPU3BOAATH 0 He-
YXWJIBHOTO 3pOCTaHH YKcia XBOpUX 3 Tenaro0iniapHoro narojiorieto. B Ykpaini no
poro vacy maitke 20 % HacelneHHs CTPaXIaloTh Pi3HUMHU (OPMaMHU 3aXBOPIOBAHb
neuinky [1, 10]. Cepiio3ni no6iuHi Aii XiMIYHEX W IMyHOO10JIOTIYHUX Mpenaparis,
SIK1 BUKOPHUCTOBYIOTH AJIS1 JTIKYBaHHS TeNaTo0UTiapHOi CUCTEMH, AUKTYIOTh HarajJbHy
HEOOXiTHICTh PO3po0KH (iT03aCO0IB, K BOJIOAIOTH 0AaraTOKOMIIOHEHTHICTIO, ITOJIi-
BaJICHTHICTIO, HEIIKIJUTMBICTIO 1, 1110 0COOIMBO BaXKJIMBO, HEBUCOKOO BapTicTiO [9].

Haii0inpm yacTo siKk renaronpoTeKTOPH BUKOPUCTOBYIOTH Npenaparu JeHUTHHY
a6o iHmi Gocdominiay, siKi BITHOCATHCS A0 MPUPOTHUX CIIONYK, IO BXOAATH JIO
CKJIaJy KJIITHHHAX MeMOpaH 1 THM CaMHM BH3HA4alOTh (DYHKLIOHYBAaHHS KIITHH
MEYiHKK Ta iHIIUX opraHiB [4, 12]. [Tommpenns cepen ¢iTonpenapariB oTpuMain
Pi3HI JIIKapChKi 3aCO0H, 110 MICTATh (JIaBOJIITHAHU PO3TOPOIIII AMUCTOT (Silybum
marianum) [2, 6]. Takox € BiIOMOCTI PO BUCOKY IeMaTONPOTEKTOPHY €(EeKTHB-
HICTh TIPUPOJHOTO Oi0(IaBOHOIAY KBEPLETUHY, SIKUH HAa€ CBOIO JIIKYBaJbHY AII0
3a paxyHOK BHCOKOT aHTHOKCHJJAHTHOI akTHBHOCTI [13].

AHaui3 BiIOMOCTEH TIPO CydacHi IenaronpoTeKTOPH JI03BOJIMB BUOpATH s J10-
CJIIJKCHHSL cepel] Oe3nivi 3aco0iB JIBa HOBHX IIpenapaTH, siki po3po0iIeHi CyMiCHO
JHepkaBHOIO yCTaHOBOIO «IHCTUTYT cTOMAToOOrii Ta LIETEMHO-THLEBOI Xipyprii
HamionaneHoi akagemii MequuHUX HayK Ykpainm» i HaykoBo-BHpOOHMYOIO acoli-
amieto «Onecbka O10TEeXHOOTIS 3 HATypabHOI cupoBHHU — KBepTymiH 1 Jlekacui.
KBeptymiH MicTUTB KBEpLETHH, MPEOIOTHK iHYIIH 1 muTpaT Kanbwito. [lo cknany Jle-
KacuJia BXOJUTh MaKyXa PO3TOPOIILI, JICHUTHH i IUTPAT KaJbIIiIO.
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Ha migcTaBi BUKIIAZCHOTO METOKO pOOOTH CTAJIO0 TOPIBHSUIBHE JTOCIIIJKEHHS T'e-
MATOMPOTEKTOPHUX Ta aHTUAMCOIOTUYHMX BiacTuBOCTel KBeprynina i Jlekacuia y
UIypiB Ha TIIi MOJIETIOBaHHS TOKCUYHOTO TeTIaTHTY.

Marepianu Ta MeTOIM J0CTiAKEHHS

Bu3Hauanu renaronpoTeKTOpHI Ta aHTHUAMCOIOTHYHI BIACTUBOCTI MpenapariB
Jlekacun (BucnoBok MO3 Vkpaini Ne 602-123-202/121020 Big 25.04.2017 p.) i
Kgeprynin (BucHoBok MO3 Vkpaini Ne 05.03.02-06/444464 Bix 17.05.2012 p.).
JocmnimkeHns Oyiiu npoBesieH] Ha 28 OUTHX Iypax CTaJHOTO PO3BEACHHS (camuili, 7
MicsiB, cepenHs Maca 216 1), sIKUX po3ainuin Ha 4 rpymnu: 1-a — iHTakTHi (HOpMa),
2-a — TOKCUYHUU TenaTut, 3-s — TOKCHYHUI renatut + per os Keeprynin 300 mr/
KT 3 MEPILIOTo JIHS JOCIiay, 4-a — TOKCHUHUH renatut + per os Jlekacun 300 mr/kr
3 MEPIIOTO JIHS M0CIiay. TOKCHYHUI TenaTuT BiJITBOPIOBAIM IUISIXOM BHYTPIIITHBO-
YEepEeBHOTO BBEICHHSI Tiipa3uH cyabdary (50 mr/kr) Ha 8, 9 u 10 aui gocmiay [5].

[Ipyn mpoBefeHHI EKCIIEPUMEHTAIBHUX JOCHTIDKEHb TBAPUHHU 3HAXOIWIUCH B
CTaHJApTHUX YMOBAax BiBapilo 3rifHO 3 HOpMaMH 1 mpuHOunamu Jupektusu Paau
EC 3 nutanp 3axucty XpeOeTHUX TBAPHH, 1110 BUKOPUCTOBYIOTHCS AJISl HAYKOBHUX ITi-
neii [11].

TpuBanicts nociifay craHoBwia 14 qHIB, MICHs YOr0O HIYPiB HAPKOTU3YBAJIU TiO-
nenrajgoM Hatpito (20 MI/Kr) Ta poOWIIM TOTaJlbHE KPOBOIyCKaHHs 3 cepis. OTpu-
MYBaJH CUPOBATKY KPOBi, BUIUISIH MIEUIHKY Ta CJIM30BY OOOJIOHKY TOBCTOI KHIIIKH,
aKi 30epiranu 1o nocmnigis npu — 30 °C. [oMoreHaru TKaHHH TOTYBAJU 3 PO3PaXyHKY
50 mr/m 0,05M tpuc-HCI-6ydepa pH 7,5 1 muist nociipkeHb BAKOPHCTOBYBAJIU Ha-
JIOCAJIOBY PiJTUHY.

Y romoreHarax IrnediHKd BU3HA4YalId MapKepH 3alajieHHs Ta XOJIecTa3y — aKTHB-
HICTh eylacTasu [7] i ayxHoi ¢ocdarasu [3] BianoBigHO. Y CIU30Bii 000IOHII TOB-
CTOT KUIIKH TPOBOAMIIN BU3HAYEHHSI MapKepa MiKpoOHOTO 00CIMEHIHHSI — AKTHBHOC-
Ti ypeasu 1 Hecrien()iYHOTO aHTUMIKPOOHOTO (PaKTOpy — aKTHMBHOCTI JIi301uMYy [8].
VY cupoBarmi KpoBi MPOBOJUIN BU3HAYCHHS «IIEYIHKOBHX» MapKepiB — aKTHBHOCTI
ananiHaminoTpancgepasu (AJAT,) myxHOT Qocdaraszu i BMicTy OimipyOiny [3].

CrarucTH4YHE ONpAIIOBaHHS OTPUMAaHUX JAHUX Yy CepisiX JOCIiAiB TPOBOIU-
J10Ch 3a MeToioM CT’FOJICHTa, BIIMIHHOCTI BBaXKAJIM CTATUCTHYHO 3HAYYIIMMHU IPU
p <0,05. [lani HaBeIEHO SIK CepeIHE apU(PMETHYHE 3HAYCHHS Ta IOXUOKA CEPEIHBO-
ro (M+m).

Pe3ynbTaTn qocaigKeHHs Ta ix 00roBopeHHs

MonentoBaHHST TOKCHYHOTO TeMaTUTy MPHU3BOAMWIO 10 301bIIEHHS B TOMOTeHa-
Tax IMEYiHIl IypiB aKTUBHOCTI eflacTa3u (Mapkepa 3ananenHs) Ha 21 % (p <0,01), a
aktuBHOCTi JID (Mapkepa xonecrasa) B 2,8 pasis (p < 0,01) (tadm. 1).

[MpodinakTrune BBeaeHHs: KBepTymiHa 3HIKYBaIO piBeHb 000X MMOKAa3HUKIB, aK-
TUBHOCTI €J1acTa3u — JO PiBHs 1HTaKTHHUX LIypiB, a akTUBHOCTI JID — maiike B 1Ba
pasu (Ha 47,9 %). [Ipote, piBens JID 30epiraBcs BUCOKMM O BiAHOLICHHIO 10 HOP-
MaJibHUX 3Ha4YeHb (p < 0,05) (tadm. 1).
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Tabmuus 1
BnuinB renatonporeKkTopiB Ha AKTUBHICTH eJ1acTa3y Ta Jy:kHoi ¢pocdarasu (JID) B
neviHni mMypiB 3 TOKCHYHUM renaTuroM (n=7)

I AKTHBHICTb €J1acTa3H, AxTHBHICTH JID,
pymu
MK-KaT/KI' MK-KaT/KI
InTakTHi 193,7+3.,5 1,46 + 0,27
TokcuuyHUl renaruT 255,6+ 12,4 4,05+0,24
p <0,01 p<0,01
Toxkcuynuii rematur + 210,1 £9,4 2,11+0,18
Kseprynin p> 0,05 p=0.05
Py p, <0,05 p, <001
198,4+9,9 2,11 +0,81
ToxcuyHuil rematur + p>0,5 p>0,05
Jlexacun p, <0,05 p, <0,05
p,>0.3 p,= 10

Ipumimku: p — piBeHb 3HAYYIIOCTI BIIMIHHOCTEH y MOPIBHAHHI 3 MOKa3HUKAMU B TPYIIL
1, p, — piBeHb 3HAYIYIIOCTI BiAMIHHOCTEH y MOPIBHAHHI 3 MMOKa3HUKaMHU B TPy 2; p, —
PiBEHb 3HAYYNIOCTI BIJMIHHOCTEH Y TIOPIBHSIHHI 3 MOKa3HUKaMU B Ipyti 3.

3actocyBanHs Jlekacuina Ha TIIi TeaTUTy MPHU3BOIWIIO JI0 3MEHIICHHS 000X J10-
CJIiKyBaHHUX MapKepiB B TKAHMHI Medinku urypis (p > 0,5 i p, < 0,05), mo cBiguuTh
PO BHCOKY TemaTONpOTEKTOpHY Ai0 HOBUX mpenapariB Kseprymina i Jlekacuia
(tabm. 1).

PiBenp "mewiHKOBHX'" MapKepiB y CHPOBATIi 301IbIIYBaBCS Y IIypiB, SKHM MO-
JIeITIOBAIIM TeNaTuT: BMicT Ounipybiny — Ha 40 % (p < 0,05), aktuBHicTh ANAT — Ha
85 % (p<0,01)1akrusHicth JI® — B 4 pa3u (p <0,001) (tadiu. 2). OTpumMaHi pe3yib-
TaTl MOXYThb CBITYUTH MPO PYHHYBAaHHS TE€NAaTOLUTIB (3aBICHHS, PO3PUB MeMO-
paH), a TAaKOXX MOPYUICHHS! BUBEACHHS )KOBY1 y IIypiB, SIKHM MOJEIIOBAIN TOKCHY-
HUH TenaTuT 3a JOMOMOTOIO TiApa3uHy.

Beenenns Jlekacuia 3HIKYBAJIO PIBEHB BCIX JIOCIIPKYBAaHUX MTOKa3HUKIB CHPO-
BATKH KPOBI I1ypiB: piBHA Oinipy6iny — Ha 20 % (p, < 0,05), akruHocTi ATAT — Ha
57 % (p, < 0,01) i aktuHOCTI JI® — B 2 pasu (p, < 0,02). [Ipodinakruka npenapa-
Tom KBepTynin npu3Boauia 10 3HMKEHHS piBHsA OimipyOiny Ha 28 % (p, < 0,05),
aktuBHOCTI AAT —na 43 % (p, < 0,01) i aktuBHOCTI JI® — B 1,2 pasis (p, < 0,05).
OTtpumaHi pe3ynbTaT CBi4aTh, 110 TENAaTONPOTEKTOpHA Jis Jlekacuna Oyna Bupa-
JKeHa OUIBII ICTOTHO (TalII. 2).

MojzenmoBaHHS! TOKCUYHOTO TeIaTHTY 301IBIITYBAJIO B CIIM30BIiH 000IOHII TOBCTOT
KHIIIKY [IYPIB aKTUBHICTH ypea3u Ha 43 % (p < 0,05), 1110 CBIAUMIIO TIPO 3pOCTaHHS
YUCEILHOCTI YMOBHO-IIATOTEHHUX 1 MATOTCHHUX OaKTepill y CKIIaji MiKpoOioIeHO3y
uporo 6iotomy (Tadmn. 3). AKTUBHICTh IILOTO (PEPMEHTY 3HIKYBANACh y LIYpiB, AKi
orpumysaiu Jlekacun (p, > 0,3) abo Kseprymin (p, > 0,05).
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Tabaunr 2
BnuiuB renatonporekTopiB Ha piBeHb Me4iHKOBUX MapKepiB B CHPOBATII KPOBI IypiB
3 TOKCHYHHUM TenaTuTom (n=7)

I Bwict 6inmipy6iny, | AxruBHicTh ANAT, | Axtusnicts JIO,
pynu
MKMOJIB/TT MK-Kat/J1 MK-Kat/J1
IaTakTHI 2,38 + 0,24 0,39 +0,05 1,60+ 0,11
TokeHuHumii TemaruT 3,33+0,15 0,72 £ 0,04 6,56 £ 0,40
p <0,05 p <0,01 p <0,001
ToKCHUHHIi remaTuT + 2,39+ 0,35 0,41 +0,02 5,46+ 0,36
Kseprynin p>08 p>03 p =001
P1Y. p, <0,05 p, <0,01 p, > 0,05
2,65+ 0,81 0,31 +0,03 3,35+ 0,44
ToxcnuHuii renatur + p>03 p>0,05 p <0,05
Jlexacun p, > 0,05 p, <0,01 p, <0,02
p,>0,5 p, <0,05 p, <0,05

IHpumimku: p — piBeHb 3HAYYIIOCTI BiAMIHHOCTEH y TIOPIBHSIHHI 3 TOKa3HUKAaMH B TPy 1;
P, — PiBEHb 3HAYYIIOCTi BiIMIHHOCTEH Yy TIOPIiBHAHHI 3 TIOKa3HUKAMHM B TPYTI 2; p,— PiBEHb
3HAUYIIOCTI BIAMIHHOCTEH y MOPIBHSHHI 3 TOKa3HUKAMH B Tpymi 3.

Tabmums 3
BnuiuB renatonpoTekTOpiB HA AKTUBHICTH ypeas3u, Ji3ouMy i cTyniHb 11cbio3y B
CJIM30Biii 000/10HIi TOBCTOT KHIIKHU HIYPiB 3 TOKCHYHUM renaTtuTom (n=7)

Tpymm AKTHBHICTP ypeasH, AKTHBHICTB Crymise auc6iosy,
MK-KaT/KI JI30IUMY, OZI/KT y.0.

IaTakTHI 1,54 +£0,14 76+ 9 1,00+ 0,13

TokcuuyHuUl renarut 2,20+ 0,35 55+6 1,99 £ 0,20
p <0,05 p <0,05 p <0,05

TokcuYHUIA remaTuT + 1,87+0,10 68+ 8 1,35+0,18
KpepTvimin p <0,05 p > 0,05 p > 0,05
pTY p,> 0,05 p, > 0,05 p, <0,05

1,98 + 0,24 58+4 1,68 + 0,17
ToxcnuHwMit remaTut + p<0,05 p<0,05 p<0,05
Jlexacun p,>0,3 p>03 p, <0,05
p,>0.3 p,> 0,05 p,>0.3

Ipumimku: p — piBeHb 3HAYYIIOCT] BiAMIHHOCTEH y MOPIBHIHHI 3 TOKa3HUKAMH B Tpymi 1;
p, — PiBeHb 3HAYYLIOCTI BiIMIHHOCTEH y MOPiBHAHHI 3 TIOKa3HUKAMHU B TPy 2; p, — piBeHb
3HAYYIIOCTI BiIMIHHOCTEH y MOPIBHSAHHI 3 TOKa3HUKAMHU B TpyTi 3.

B cnu3oBiit 0000HII TOBCTOT KHIIKH IIYPIiB MPH TOKCHYHOMY T'eTIaTHTi BUSIBIIE-
HO 3MEHIIICHHS aKTUBHOCTI JiizorumMy Ha 28 % (p < 0,05) (tabu. 3). Jlizouum € dep-
MEHTOM, SIKill pyliHY€ 000JIOHKH MIiKpOOiB, TOMY HOTO BBaXKAIOTh (PAKTOPOM HecIie-
U(IIHOTO AHTUMIKPOOHOTO 3aXUCTY CIM30BUX OOOJIOHOK. 3MEHIICHHS aKTHBHOCTI
BOTro (pepMEHTY CBITUMIIO MPO 3HIKEHHS PIBHS HECTIEU(IUHOTO aHTHMIKPOOHOTO
3aXHCTY CIU30BOT 00OJIOHKH TOBCTOT KMIIKH LIYPiB 3 TOKCHYHUM T'€IIaTUTOM.
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BBenenHs mrypaM 3 renatuToM npenapary Jlekacui mano BIUIMBAJIO HA aKTHB-
HicTh Hizouumy (p, > 0,3), Toxi sk npodinakTuka Keprysninom migsuiiysana ii Ha
12,4 % (p, > 0,05). Bax1Bo BiI3HAYUTH, IO AKTUBHICTH JII30LIUMY B CJIU30BiH 060-
JIOHIIi TOBCTOT KMIIKH HIYPiB 3 FeIAaTUTOM Ticiis mpodinaktuku KBepryniHom Biamno-
Bijasa piBHIO y iHTaKTHHX 11ypiB (p > 0,05, Tadm. 3).

Po3paxoBanwuii 32 BiIHOCHOIO aKTHUBHICTIO (hepMeHTIB (ypeasu i Ji30uumy) CTy-
MiHb MUC0i03y, CBITYMB MPO HOr0 JBOPa30Be 301JbIICHHS B CIM30BiH 00OIOHII
TOBCTOI KHMIIKH 11ypiB mpu renaruti (p < 0,05). [IpodinakTiuHe BBeIEHHS IIIypam
KBepryniny npuBOAMIIO 10 3HUKEHHS CTYTIEHIO TUCcOi03y B CIIM30Bii 000JI0HIII TOB-
croi kumku TBapuH Ha 32,2 % (p, < 0,05), Toxi six mpodinakruka Jlekacunom 3meH-
IIyBaa lel MoKasHuK Tilbku Ha 15,6 % (p, < 0,051 p, > 0,3).

OTxe, eKCIIepUMEHTAIIBbHI JIOCIIPKEHHS TIOKa3aiu ¢()eKTUBHICTh HOBUX BITYM3-
HSTHUX TIpenapaTiB Ha MOJIeNIi TOKCHYHOTO TenaTtuTy y mrypis. BaxmuBo Big3Hauu-
TH, 10 38 OTPUMAHUMH pE3yNbTaTaMH OiTbII BHPaKEHY TIeNaTronpOTeKTOPHY IO
Maja JieTndHa qo0aBka Jlekacwii, a OUIBII ICTOTHO 3HHMXKYBAB CTYITIiHb JAUCOI03y B
CJIM30Bi 00OJOHII TOBCTOI KHILKHU IIypiB 3 rematutoM KBepTymiH. 3acTocyBaHHS
JIOCITIJPKYBaHUX JIIETUYHUX JJOOABOK, SIKi BITHOCSITH J0 (DYHKIIOHAJILHUX TIPOIYKTIB
XapuyBaHHs, MOXE HaJaBaTH €(EKTUBHY TelaTronpOTeKTOPHY 1 aHTHIUCOIOTHYHY
JIiI0 B TOBCTIH KHIIII HIypPiB 3 TOKCHYHUM TEIaTHTOM.

BucHoBku

1. Ha i mMonentoBaHHsSI TOKCHYHOTO TE€NAaTUTY MOKa3aHa rernaronpoTeKTopHa
nist mpenapatis 6iodmaBaHoiAiB 3 epeBaroto Jlekacuiy.

2. Kseprynin 6inb1 icTOTHO, HixK JIeKacuI 3HHKYBaB CTYIiHb AUCO103y B CIIU-
30Bili 0OOJIOHIII TOBCTOI KHIIIII IIYPIiB 3 TEATHTOM.
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COMPARATIVE EFFICIENCY OF BIOFLAVONOID
PREPARATIONS WITH EXPERIMENTAL HEPATITIS

Abstract

The aim of the work is comparative study of hepatoprotective properties of Quertulin
(quercetin, inulin and calcium citrate) and Lecasil (squeezed from leaves of thistle,
lecithin and calcium citrate) in rats on the background of toxic hepatitis modeling.
Materials and Methods: The studies were conducted on 28 white rats, with caused
toxic hepatitis. Prophylaxis of the disease was performed using Quertulin or Lecasil
(300 mg / kg) from the first day of the experiment. Toxic hepatitis was reproduced
by intra-abdominal administration of hydrazine sulfate (50 mg / kg) at 8, 9 and 10
days. The duration of the experiment was 14 days. In liver homogenates, inflamma-
tion markers and cholestasis were determined — the activity of elastase and alkaline
phosphatase. In the mucous membrane of the colon the determination of a marker
of microbial contamination — activity of urease and non-specific antimicrobial fac-
tor — activity of lysozyme was carried out. In the serum, the determination of "liver"
markers was performed, the activity of the alanine aminotransferase of alkaline phos-
phatase and the content of bilirubin.

Results: Preventive use of drugs Lecasil and Quertulin effectively prevents meta-
bolic disorders of the hepatobiliary system: reduced bilirubin levels by 20 and 28%,
ALT activity — by 57 and 43% and alkaline phosphatase activity — by 49 and 17%,
respectively. The studied drugs also reduced the development of dysbiosis, formed in
the colon of rats under conditions of toxic hepatitis: Quertulin reduced the degree of
dysbiosis by 32.2%, and Lecasil by 15.6%.
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10.

11.

12.

13.

Conclusion: The effectiveness of new domestic drugs in the model of toxic hepatitis
in rats is shown. According to the results obtained, the more pronounced hepatopro-
tective effect is propuced by the dietary supplement of Lecasil, and more significant
reduction of the dysbiosis degree in the mucous membrane of the colon of rats with
hepatitis — by Quertulin. The application of the studied dictary supplements provides
effective hepatoprotective and anti-dysbiosis action in the colon of rats with toxic
hepatitis.

Key words: rats, toxic hepatitis, dysbiosis, prevention of diseases of the hepatobiliary
system.
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THE SPECIMENS OF FAMOUS BOTANIST MICHEL GANDOGER
IN MSUD HERBARIUM (to the celebration of the year of France in
Ukraine)

The thesis described the part of the historical collection of ONU (MSUD) herbarium.
Specimens, gathered in the South of France in 1895-1898 by the famous French bota-
nists Michel Gandoger, preserved in the herbarium of E.E. Lindemann were analyzed.
There are 332 samples of Gandoger’s collection from Rhone and Arnas. The system-
atical list contains 60 families, 198 genera, 318 species, and 26 forms. In addition, 14
species from 10 families, which were described by Gandoger are presented in MSUD
herbarium. His life way and scientific achievements in investigation of the Mediterra-
nean flora were emphasized.

Keywords: herbarium of Odesa National Mechnykov University (MSUD); history of
science; Michel Gandoger.

The role of historical herbariums is not only in the study of flora and vegetation,
but also in the possibility to study the history of science and biography of scientists.
It helps us to imagine the collector, his endeavor, yearning, passion for his deals.
These collections are essential in establishing scientific priorities and the correct
name of the plant. Significant herbarium collections often allow making the acquain-
tance with such persons, to see the extensive work, which lies not only for collection
but also for attribute the material.

The aim of our investigation was the analysis of herbarium collections of French
scientist M. Gandoger presented in MSUD herbarium. The herbarium received the
status of a national treasure of Ukraine in 2004. More information about the herbar-
ium (its structure and history) you can find on the website [11]. In honor of the year
of France in Ukraine (2019), it was interesting to analyze herbarium collections of
one of the famous French botanists of the XIX century, kept in ONU.

The problem of the investigation included systematical analysis of species, kept
in MSUD collection, reveal the places of plant collection, and indicate the biographi-
cal information about M. Gandoger’s life and scientific work.
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Materials and methods

Materials for investigation were herbarium collections of M. Gandoger, as a part
of historical herbarium MSUD "Collection of E. E. Lindemann". E. Lindemann cor-
responded with many botanists and botanical societies and was engaged in an active
herbarium exchange. Due to this fact, his collection is of a particular value. Herbari-
um specimens were probably obtained from Gandoger in the same way.

We used classical, generally known methods of herbarium collection analysis in
the work. Plants on the 332 herbarium’ sheets, made by the scientist in 1895-1898 in
the south of France were analyzed. Their names and taxonomy are indicated by the
nomenclature of those times. The names of settlements are quoted by information
from the labels. We also used the biographical materials of scientists and indicated
the most important facts from his life in chronological order.

Results and their discussion

Biographical Information. The famous French botanists, mycologist, and doc-
tor — Jean Michel Gandoger — (10.V.1850-4.X.1926) was born in Arnas in the family
of wealthy owners of vineyards in Bogole and passed away in Lion (fig.1).

Fig. 1. M. Gandoger, 1876 [3]
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M. Gandoger became interested in botany at the age of fifteen. Due to the support
of his family (his mother and aunt helped him in this hobby) by the age of twenty
he became the owner of an extensive herbarium collection, as well as the author
of botanical publications. He was a brilliant autodidact and amator, who willingly
learned from contemporaries and predecessors [10]. Gandoger graduated the theo-
logical seminary, but as a priest worked only one year in Tizzi-Ouzoce (Algeria)
and then returned to Arnas. He devoted his life to studying the Mediterranean flo-
ra, especially of Spain, where he made 24 scientific journeys and was considered
to be one of the most careful investigators of this region in XIX cent. In 1874 he
published materials about South East of the Mediterranean. In 1876 he began to
investigate genus Rosa and became its famous specialist. Besides Spain, he gathered
the herbarium in Greece, Portugal and Algeria. In 1883-1891 he prepared European
flora in 27 volumes, then a monograph about family Cruciferae in the world (25000
species, three volumes). Gandoger published a description of 1001 species of plants,
which they were not meet before. The list of his principal works was published in
"Bulletin" of the French botanical society by padre J. B. Charbonnel in 1927 (v.74.
p. 3-11). Besides Magnoliophyta, Gandoger paid attention to ferns and mushrooms.
He described and gave the names to many species from different families [6, 8, 9].
The herbarium of world plants he gathered had 800 thousand sheets in 5000 card-
boards, which have not survived to our time. The abbot's personal wealth and income
allowed him to finance both botanical expeditions and the acquisition of exotic her-
barium collections [10].

At his will, the entire herbarium after his death is stored in Lion's botanical gar-
den [6]. Eleven species of plants were named after him in XX century: Mulinum
gandogeri M. Hiroc. (from 1979 — M. Gandogerii), Anthurium gandogeri Sodiro
(1909), Hieracium gandogeri (Zahn.) Zahn., Sonchus gandogeri Pit. (1908), Halim-
ium gandogeri Janch. (1925), Carex gandogeri H.Lev. ex Gand. (1908), Anthyl-
lis gandogeri Sagorski (1908), Brachypodium gandogeri Hack. ex Gand. (1910),
Nardurus gandogeri Gredilla (1900), Poa gandogeri Fedde (1910), Leucadendron
gandogeri Schinz. ex Gand. (1918) (Gand. — Gandoger).

Herbarium collection analysis. In the historical herbarium of E. E. Lindemann,
there are 332 sheets of his 1895-1898 collection from Rhone and Arnas [2]. The sys-
tematical list of plants from Gandogers herbarium, contains 60 families, 198 genera,
318 species, and 26 forms (Table 1).

As we can see, the herbarium includes representatives of two sections: Equseto-
phyta and Magnoliophyta and three classes: Equsetopsida, Liliopsida, and Magnoli-
opsida. In the table, the names of the families are given by the taxonomy of the XIX
century. To compare the list of species in the herbarium with the modern ideas about
their boundaries was not the aim of this work, but it deserves a separate study.
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Table 1

Systematical spectrum of plants from Gandoger’s herbarium (332 sheets)

. Quantity of
N Family
genus species forms h.sh.
1 Equisetaceae 1 2 3 3
2 Aceraceaeae 1 2 2
3 | Alismataceae 2 2 2
4 | Amaranthaceae 1 1 1
5 | Asclepiadaceae 1 1 1
6 |Betulaceae 2 2 1 2
7 | Boraginaceae 5 9 9
8 Callitrichaceae 1 2 2
9 | Campanulaceae 1 2 2
10 | Cannabaceae 1 1 1
11  |Caprifoliaceae 3 3 3
12 | Caryophyllaceae 7 9 9
13 | Celastraceae 1 1 1
14 | Chenopodiaceae 2 6 6
15 |Compositae 30 52 52
16 |Convolvulaceae 2 2 1 3
17 | Cornaceae 1 1 1
18 | Cuscutaceae 1 1 1
19 |Crassulaceae 1 1 1
20 | Cruciferae 9 10 1 10
21 | Cucurbitaceae 1 1 1
22 | Dipsacaceae 3 5 5
23 | Ericaceae 1 1 1
24 | Euphorbiaceae 2 8 8
25 |Fagaceae 1 1 1
26 | Gentianaceae 1 1 1
27 | Geraniaceae 1 5 5
28 | Gramineae 12 21 1 21
29 | Guttiferae 1 2 1 2
30 |Hydrocharitaceae 1 1 1
31 |Iridaceae 1 1 1
32 | Labiatae 14 22 5 24
33 |Leguminosae 14 31 33
34 | Lentibulariaceae 1 1 1
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Tables continued

35 |Liliaceae 4 5 5
36 |Lythraceae 1 1 1
37 |Limoniaceae 1 1 1
38 |Malvaceae 2 4 4
39 |Moraceae 1 1 1
40 |Oleaceae 2 6 6
41 |Onagraceae 1 2 1
42 | Plantaginaceae 1 4 5
43 |Polygalaceae 1 1 1
44 | Polygonaceae 2 7 10
45 |Potamogetonaceae 1 1 1
46 |Primulaceae 3 3 2
47 | Ranunculaceae 5 11 13
48 |Rhamnaceae 1 2 2
49 |Rosaceae 5 8 8
50 |Rubiaceae 2 6 6
51 |Salicaceae 2 6 6
52 | Saxifragaceae 1 1 1
53 | Scrophulariaceae 4 10 10
54 | Solanaceae 1 1 1
55 | Tiliaceae 1 1 1
56 | Ulmaceae 1 1 1
57 | Umbelliferae 14 17 17
58 | Urticaceae 1 1 1
59 | Valerianaceae 1 1 1
60 | Violaceae 1 1 1

Note: h.sh. — herbarium sheets
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The richest by the number of species and genera are families Compositae (Astera-
ceae) (30 g. 52 sp.), Leguminosae (Fabaceae) (14 g. 31 sp.), Labiatae (Lamiaceae)
(14 g. 22 sp.), Umbelliferac (Apiaceae) (14 g. 17 sp.), Gramineae (Poaceae) (12 g.
21 sp.), Ranunculaceae (5 g. 11 sp.), Cruciferae (Brassicaceae) (9 g. 10 sp.), Scro-
phulariaceae (4 g. 10 sp.), Caryophyllaceae (7 g. 9 sp.), Boraginaceae (5 g. 9 sp.).
There are nine families, each of which is represented by two species, and seven of
them have just one genus. The number of families, which are represented by one spe-
cies, is 26. From 198 genera, the richest by the number of species are Centaurea (9),
Trifolium (8), Euphorbia (7), Ranunculus, and Veronica (6). Five species represent
seven genera, (Chenopodium, Fraxinus, Galium, Geranium, Hieracium, Medicago,
Rumex). Five genera (Bromus, Mentha, Myosotis, Plantago, Vicia) are represented
by 4, and seven genera (Glyceria, Lamium, Lotus, Malva, Poa, Potentilla, Vicia) are
represented by three species only. There are 31 genera represented by two species
and 89 - by one species only. Twenty-six plant forms in the collection were relevant
at that time, but not today.

The significant genera belong to different families. For example, in family Eu-
phorbiaceae, there is just one genus, but family Compositae is the richest one in gen-
era and species: Centaurea (9 species), Hieracium (5 species) and nine genera with
two species. In family Leguminosae, there is one genus with eight species - Trifoli-
um, one genus with five species — Medicago, two genera with three species - Lotus
and Vicia, two genera with two species — Genista and Lathyrus. In family Labiatae —
4 species belong to genus Mentha, three species — Lamium, two species — Origanum.

In the book «Plantarum Novarum praesertim ad Flora Europe stectautes» [5],
there are 99 species of plants, which received their names due to Gandoger's accu-
rate scientific description. There are 14 species of plants from 10 families named by
him in MSUD herbarium. They are: Artemisia arvensis Gdgr., Batrachium arnas-
sense Gdgr., Caltha arnasensis Gdgr., Centaurea lineata Gdgr., Erysimum arna-
sense Gdgr., Euphorbia vallis Gdgr., Galium Botirayanum Gdgr., Glechoma sepium
Gdgr., Lamium muroreum Gdgr., Mentha asperifolia Gdgr., Potentilla nivalis Gdgr.,
Pulmonaria nemoricula Gdgr., Ranunculus idionanthus Gdgr., Senecio arnassensis
Gdgr. Four of those species received their names in honor of M. Gandoger’s native
town [4, fig.2-4]. In MSUD herbarium collection there are also samples of Mentha
sativa L. var. taste Link., described by him as Mentha hydrogenous Gdgr. The study
of these sheets is important because they are autotypes, and can serve as types (ho-
lotypus or lectotypes) [1].
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Fig.2. Herbarium sheet and label of Caltha arnassensis Gdgr., collected on Rhone, 1898

Fig.3. Label of Batrachium arnassense Grdgr., collected on Rhone, 1898
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Fig. 4. Herbarium sheet and label of Erysimum arnassense Gdgr. from Rhone, 1898

Fig. 5. Herbarium sheet and label of Senecio arnassense Gdgr., described for science in 1875,
collected in 1898
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It is necessary to indicate that in the modern International Plants Names Index
(IPNI) the surname of Gandoger in denominations of taxon is written as Gand. Now
there are 2325 names published as Gand. The most of the species names, indicated
on the labels of this collection, are absent in IPNI [9]. They have other synonyms
today.

Conclusion

In this way, the future investigation of herbarium samples of MSUD collected
by M. Gandoger on the South East of France at the end of XIX takes a possibility to
study the Mediterranean flora, climate, and environmental conditions’ changes. In
our work, we tried to describe the value of M. Gandoger in studying plant species,
and show his significant role in its investigation. The study of the collection revealed
14 herbarium sheets, which are autotypes.
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v

C.T. Koaaenko, T. B. Bacuabepa', O. 0. bonaapenko, B. B. Hemepuasios?
Onecbkuii HalliOHAIBHUN YHIBepcHuTeT iMeHi 1. I. MeunukoBa, kadeapa OoTaHiku
ByIL. JIBopsinceKa, 2, Oneca, 65082, Vkpaina, e-mail: tvas@ukr.net'; wism@ukr.net?

KOJIEKIISA BIIOMOI'O BOTAHIKA MIHIEJISA TAHJOXKE
Y TEPBAPII MSUD (10 cBsatkyBanHs poky Ppanuii B Ykpaini)

Memoro nocnimxeHs OyB aHami3 repbapHUX 300piB PpaHIy3pKoro BueHOTO Mirmens
laapoxke - Bimomoro Gotanika XIX CT., ki 30epiraroTbes B iCTOpHYHOMY TepOapii
OnecpKoro HamioHaBHOTO YHiBepcuTeTy iMeHi [. I. MeunukoBa (MSUD), 1m0 BKItto-
YEHO JIO MepeTIiKy 00’ €KTiB, sIKi CTAHOBIATH HarlioHanpHe HanOaHHA YKpaiHu.

VY 3aBoaHHsA JOCIIUKEHb BXOAWIIO: MPOBECTH CHCTEMAaTHYHHWN aHANI3 BUJIB, NPE/-
CTaBIJICHUX B KOJICKIIii, BUSIBUTH MicCIII 300pY POCIIHH, OIPHITIONHUATH OiorpadidHi Bi-
JOMOCTI IIIOJI0 JKUTTS Ta HAyKOBOi HisibHOCTI M. ["anmoxe.

Mamepianom nns nocmimpkeHHs Oynu repbapri 36opu M. arnoxe 1895-1898 pp. 3
niBaHsa Opanrii, ski € yactuHOO iMeHHOT Koekii E.E. JlinnemanHa.

TakcOHOMIYHY HaJIeXKHICTh POCIHH HaBEACHO 32 HOMEHKJIATYPOIO TOTO 4Yacy, Ha3BH
HACEJICHUX ITYHKTIB IUTYIOTHCS 3TiHO iHPOpMAILii, IO Tpe/ICTaBIeHa Ha CTHKETKaX.
BuxopucToByBanm KITacH4HI 3aTaJbHOBIZIOMI METOAM aHAII3y TepOapHUX KOJCKITii.
Pesynvmamu. Minrens ['aHnoxe NPUCBATHB CBOE KUTTA BUBUeHHIO (utopu Cepen-
3eMHOMOp’s1, 0coOHBO IcnaHii, Kynu BiH 31ificHHB 24 HayKOBi TOAOPOXKi, OYB OTHUM
3 mepmux omucyBadiB ¢uropu 16epii. Kpim Icmanii, Bin 30upaB repOapiit y ['pemii,
[optyramnii, Amxupi. Y 1883-1891 pp. miaroryas eBporeiicbky ¢iaopy y 27 Tomax.
3i0panuit HUM TepOapiil pociuH cBiTy HapaxoBye 8§00 THCSIT apKyIIIiB.

Bucnoeok. B icropnunomy rep6Oapii E. E. Jlingemanna npencrasnero 332 apkyrmi
300piB M. I'arnoxe 3 y30epexoxs Porn (Rhone) Ta 3 Apni, CucremMatnaHuil cKiazn
poCIiH 3a3Ha4YeHO1 Koekii Bktrodae 318 BuaiB Ta 26 popm 3 198 poxis Ta 60 poauH.
14 repOapHUX apKyIIiB € aBTOTHITAMH.

Kirouosi ciioBa: rep6apiit Onechbkoro HamioHaIbHOTO YHiBepcuTety imeHi 1.1, Meu-
nukoBa (MSUD), icropist nayku, Mimens [angoxe.
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Biosoriuna cexuisi “The Importance of G. Gamow's Ideas for Biology of the

21% Century” y 6-iii lamoBcbkiii MixknapoaHiii kondepenuii, mo npoxoania

B cepnHi 2019 poxy B OHY imeni I. I. MeunukoBa, npucssiuena 115-pianomy
oBiiero I. A. I'amoBa

Kadenporo reretnku i MojeKysipHOi Oiosorii Oiomorignoro dakymsrery OHY
imeni [. I. MeunnkoBa y 1bOMy poIli BIEpIIe OpraHi3oBaHO OiOJOTIYHY CeK-
mito y 6-iif 'amoBcbkiit Mi>kHaponHiit koHpepennii “New Trends in Astrophysics,
Cosmology and Radioastronomy after Gamow”, sika poxoamia crijsHO 3 19-010
["amMOBCBKOIO JTITHBOIO TTKOJIO0 «Astronomy and beyond: Astrophysics, Cosmology,
Gravitation, Cosmomicrophysics, Radioastronomy and Astrobiology» 11-18 cepras
B Oneci. Actpodiznuni KoH(pepeHii mopigHo mpoBoaiThCs acTpodizukamu OHY.
bionoriuna cekmis ming HasBoro “The Importance of G. Gamow's Ideas for Biology
of the 21 Century” mana 3acigannas 12.08.2019 ta Oymna npucssiaena 115-pianomy
rosineto I. A. 'amoBa.

I'eopriit AHTOHOBUY | 'aMOB BiomMHuii (hi3UK-TEOPETHK Ta acTpodi3uK, IKU HAPO-
muBcs B Opeci 4 6epesnst 1904 poky Ta HaB4aBcst y HoBopociiicbkoMy yHIBEpPCHUTETI
B 1921 pomi Ha mMareMaTHYHOMY BiAIiJIeHHI (hi3MKO-MaTeMaTHYHOTO (haKyIbTETY.
Bin 3po0uB 3HauHUI BKJIAT B CTAHOBJICHHSI MOJICKYJISIPHOI 010J10Tii, BIIepIme mocra-
BHB Npo0JIeMy TeHeTHYHOTo Koay. [licis BigkpuTTs Ta ormyOmiKyBaHHS MO JBO-
nanirorosoi cripani JJHK k. Yorconom i @. Kpukom. I. A. 'amoB 3po3ymiB, 110
CTPYKTypa O1IIKIB B KITITHHH, 5K CKJIATAIOTHCS 13 20 OCHOBHUX aMiHOKHUCIIOT, ITOBUH-
Ha OyTH 3ammdpoBaHa B MOCTIJOBHOCTI 3 YOTHPHOX HYKICOTHIIB, IO BXOIATH 10
ckiany monekynu JIHK. 3a momomororo apudpmernanux pospaxynkis I. A. ['amos
TTOKa3aB, [0 TIPH MMOETHAHHI 4 HYKJICOTHIIB TPIKaMU CKIIQHAr0ThCs 64 pi3HiI KOMOi-
HaIlii, 90T0 IIJTKOM JOCTATHBO JIS «3aIUCY CMaIKoBOi iH(popMarii».

Cepen momoBifaviB IJICHAPHOI YaCTHHH O10JIOTIUHOI cekmii Oyiau mpodecop
E. I1. ®imep (I'efinensbeprepkuii yHiBepeutetT, Himeuunna) — BueHwHiA, 1m0 3aiiMa-
€THCS 1ICTOPI€IO HAyKH Ta HamucaB Oinbine 60 kawur, cepen sikux Giorpadis Hobemis-
cpKoTO Jaypeara Maxkca JlensOproka. I. A. ['amoB OyB HacTaBHUKOM Makca Jlens-
oproka B 1931-1932 poxkax B Komenrarewni, /ie Bu€HI HE TUIbKH TUCKYTyBalld, a i
3MIACHIOBAIM PO3PaXyHKH 331 BUPIIIEHHS MUTAHb 3 TEOPETUYHOT Pi3UKH — 3’5CY-
BaHHS CTPYKTYpPH aTOMHOTO siJjpa, BU3HAUEHHS €Heprii HeWTPOHIB 1 E€NEKTPOHIB,
0-po3Iaay Ta y-pasmiaiii.

Ha cexnii BUCTYnUiM 3 TUIGHApHUMU JOTIOBIASIMH CTapIINii HAyKOBUH CHIBpPO-
OitHuk [HCTHMTYTY MONekymspHoi Oiomyorii i renetnkn HAH, maypear crumenmii
[IpesunmenTa mist MOJIOAUX HAYKOBIB, K.0.H. O. B. Capunpkuii (M. Kuis, Ykpaina),
wieH-kopecionienT HAAH, n.6.1. C. B. UeboTap — 3aBigyBau Kadeapu reHeTHKH
Ta MoJsieKysipHoi Giomorii OHY imeni MeuHnkoBa, MPOBiTHNI HayKOBHIA CITIBPOOIT-
Huk [HCTHTYTY MiKpoOiosorii 1 Bipycoorii imeni [[.K. 3a6onorHoro HAH, 1.6.H.
O. M. I'pomososa (M. KuiB, Ykpaina). AKTUBHY y4acTh B 0OTOBOpEHHI TOMOBIiAeH
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Opamu k.x.H. B.B. Cimipcekuii kepiBHuk YII «locmpo3pax3yHKOBOTO AOCIHITHOTO
BUpoOHUNTBa [HCTHTYTY Gioopraniunoi ximii HanionaneHoi akagemii Hayk binopy-
ci» (M. MiHchk, binopycs), a.c.-t.H. H. A. MyitokiHa — 3aCTyIIHHK TUPEKTOpa 3 Hay-
KoBOI poboTH HamioHaabHOTO HAYKOBOTO LEHTPY «HCTUTYTY BUHOTpajapcTBa i BU-
HopoOcTBa iMeHi B. €. TaipoBay, HaykoBui criiBpoOiTHUK CeNeKiiiHO-TeHETUYHOTO
iHCTUTYTY — HamioHanbHOTO LEHTPY HACIHHE3HABCTBA T4 COPTOBHBYCHHS —
O. M. brnaronaposa

B poborti cekuii npuitHaau yuacts nonaa 40 HayKoBIIB 3 TPhOX KpaiH: YkpaiHa,
Himewyuuna, binopycsk, cepen sikux Oyino 6arato MOJIOJMX TaJaHOBUTHX BueHUX. Ha
cekiii Oyso 3aciyxaHo Ta 0o0roBopeHo 10 HaykoBHX JIONOBiJIEH, 3a pe3yJbTaTaMu
JOCTIKeHb BUKOHAaHUX B 13 TPOBITHMX HayKOBUX yCTaHOBax YKpainw, bimopyci,
Himeyunnu, ABctpii.

YIK 577.217.32

Capunpkuii O. B.
IHctuTyT Monekynsproi Oionorii 1 renerukn HAH Ykpainu, Kuis, Ykpaina,
e-mail: savytskyi@moldyngrid.org

BHCOKOIPOAYKTUBHI OBYNCJEHHSA B BIOJTOTTYHAX
JTOCJIIKEHHSX

IIpocropoBa opranizarisi Ta KoH(pOpMaIliifHi BIACTHBOCTI MOJIEKyd Oiomosi-
MepiB JIe)KaTh B OCHOBI MPAKTUYHO BCiX O10JIOTIYHUX TPOIIECiB. Y 3B 3Ky 3 IIUM,
BUpIIIECHHST 0aratboxX OIOJNIOTIYHMX 3aJad TOB’s3aHO camMe 3 HEOOXiTHICTIO BHU-
BUYCHHS TPUBUMIPHOI CTPYKTYpH TPOTEIHIB 1 HYKJIEIHOBHX KHCIIOT, a Mpodiema
iX TpOoCTOpPOBOI OpraHizallii — € aKTyaJbHOIO IJIST MOJEKYJSIpHOi Oiojorii, 6iodi-
3UKH, (apMakoyiorii Ta METUIMHH. 3 TOSBOIO KOMIT FOTEPHOI TEXHIKM BCTaHOB-
JIEHO OLIBII HIXK CTO THCAY TPUBHUMIPHUX CTPYKTYp MPOTEiHIB Ta X KOMIUIEKCIB,
SKi JermoHoBaHO y 0a3i mammx Protein Data Bank (PDB, http://www.rcsb.org/).
OpHak KOOpAWHATH MOJIEKYJ, OTpUMaHI METOIOM PEHTICHOCTPYKTYPHOTO aHali-
3y, € CTAaTHYHUMH, a 1X KOH(OpMAIliiiHi BIACTUBOCTI, 32 HASBHOCTI (Pi310JOTIHHNX
YMOB PO3YMHHHKA, MOXYTh CYTTE€BO BiIPi3HATHUCH. OAHNUM 13 TEPCHIEKTHBHUX Me-
TOJIB TPU EKCIIEPUMEHTAIBHHUX JOCHIHKEHHIX CTPYKTYPH MOJIEKYIH B HATHBHO-
My cTaHi € crekrpockorist IMP (saepHoro MarHiTHOTO pe3oHAHCY). Y BHIAJKaX,
KOJIM EKCIIEpUMEHTAIBHI JaHi MPOCTOPOBOI OpTaHi3allii JOCIHiMIKyBaHOTO IPO-
TeiHy abo WOro CTPYKTYpPHOTO KOMIUIEKCY 3 cyOcTparaMu BiJICYTHI, e(peKTHBHOIO
aTBTEPHATHBOIO € METOIN KOMIT FOTEPHOI CTPYKTypHOi Oiozorii. [lani meromu e
HA3WBAIOTh KOMIT IOTEPHUM EKCIIEPUMEHTOM a0o0 ekcrepumeHToM in silico [1].

Po3rmigsHyTO CcydacHi MpakTHYHI MiAXOAW BUCOKONPOAYKTHBHUX OOYHCIICHb Yy
MPUKIIATHIX O10JOTIYHUX TOCITIHKEHHAX [2-5].
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“MOLECULAR BIOLOGY” — A CREATION OF PHYSICISTS WITH
THE HELP OF GEORGE GAMOW

The term “molecular biology” came into use in 1938 when the Rockefeller Foun-
dation supported research activity that was originally called “mathematical biology”
to create an exact science of life. Molecular biology became mainstream when it was
discovered that one can study genetics with bacteria and their viruses called phages.
In 1944 the physicist and Nobel laureate Erwin Schrodinger published his lectures
about the question “What is life?” and he suggested that the most important topic
were the action of genes that were composed of atoms as was then discovered for
the first time. Schrodinger wondered how life managed to escape the second law of
thermodynamics with its increasing entropy and he suggested to understand genes
as a code script that would supply life with the information it needed to maintain its
order. In the following years the nature of genes was shown to consist of DNA (and
its double helix) with the genetic information encoded in a sequence of bases in its
center. After 1953 it became clear that there had to be a (genetic) code that allows the
genes to create the proteins that are responsible for all the chemical reactions going
on in a living cell, and at the point Georg Gamow entered the scene with wonderful
ideas laid out in many letters to Francis Crick and James Watson that kept the dis-
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cussion among scientists going. Eventually the interest of molecular biologists con-
centrated on a molecule called RNA and Gamow founded an organization called the
RNA Tie Club, in order to solve the riddle of the RNA structure and to understand
how it builds proteins. Gamow even started an RNA Tie Club letter bearing the slo-
gan “Do or die, or don’t try”. Each member of the Club was assigned an amino acid
and Gamow chose Alanine for himself signing the letters with “Ala”. It took some
heroic efforts to fully understand the genetic code and biologist needed till the 1960s
to establish it eventually learning that the key to the code was the natural occurrence
of amino acids as Gamow had suspected from his first involvement on in 1953. The
molecular biologists of this period loved Gamow as a colorful personality always
ready for practical jokes. The presentation will describe how molecular biology was
made by physicists and wonder what that means for the current understanding of life.
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APPLICATION OF RESULTS OF SEQUENCING OF THE WHEAT
GENOME TO BREEDING PROGRAMS (PERSPECTIVES AND
DIFFICULTIES)

During the last decades huge efforts have been made by wheat scientific com-
munity to produce a high quality reference sequence of wheat genome cv. Chinese
Spring [1, 2]. This work had improved our knowledge about genome organization
Triticum aestivum L., distribution of gene sequences along chromosomes, presence
of different families of repetitive and transposon elements, uneven distribution of
recombination events, high proportion of nonsyntenic and duplicated genes, exis-
tence of chromosomal domains enriched with co-expressed genes. Chapman et al.
[3] provided an additional draft whole genome assembly of a synthetic hexaploid
wheat. At the project of IPK whole genome assembly and annotation (a close to ref-
erence quality) of Germany winter wheat cultivar ‘Julius’ have been developed, that
contribute to better understanding of haplotype diversity and the extent of structural
variation in bread wheat [4].

Development of the screening technology 135K array that is based on a new set
of SNP markers that have been identified through sequence capture of the wheat
Exome and 20K array ideally suited for screening of wheat lines (in genomic selec-
tion scheme) by TraitGenetics (www.traitgenetics.com) — are very effective tool for
wheat breeding. That permits to develop genomic selection methodology and apply
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genome-wide markers with considered random effects on phenotype with the aim to
generate transgressive wheat lines.

But even in time when using such effective molecular genetic tools and approach-
es, wheat breeding lines that have been developed by introgressive hybridization
with relative species with the aim to introduce new resistance genes to biotic and
abiotic stress are ‘exotic’ material which is difficult to characterize correct by molec-
ular markers. These difficulties observe due to chromosome rearrangement that had
induced by introgressive hybridization with species that are carriers homeological
chromosomes and among which can occur different type of translocation and appar-
ent spontaneous transfer of chromatin between chromosomes of three A, B and D
subgenome. Also for introgressive lines there can be increasing level of chasmoga-
my due to incorporation to wheat genome chromosomes or their parts from species
with chasmogamy reproductive mechanism, for example, like Secale cereale L.
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THE STORAGE PROTEINS ALLELES AS MARKERS OF
BREADMAKING QUALITY, IT’S POLYMORPHISM AND
DIVERSITY

The storage proteins are exist in grain endosperm of all cereals and are dedicated
for growing germ feeding. They are good investigated. At first, structure and bio-
chemical properties, polymorphism, then it’s relationship with human useful attri-
butes, and, at last, genetical control. There are two points of view to storage protein’s
alleles as a markers of wheat organism properties (“to be or not to be”’) as well as
there are two markers concepts (wide and narrow). Narrow concept is that marker
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of property may be only this property gene allele. In narrow view storage proteins
alleles are markers of bread-making quality, because they are the main material that
formes structure of bread. The wide concept supposed that allele of one genetic sign
can mark some genetic caused level of other sign. The problem is when we deal with
the signs coding by several loci, as many very important cereal varieties properties
are. Adaptability and harvest level, frost and deseases resistance — can we investigate
these sign markers, or it is a wrong in theory.

To take the answer we are went in two ways. At first, the variability in wheat stor-
age proteins loci alleles content was studied in different selection centres with differ-
ent climatic zones in Ukraine. And we have take a result that zones has differences
in these allele composition, that is consistent with information about connection of
allele presence and its influence to some wheat cultivar’s properties in general. Then
we have analyses more than 4 thousands progenies from two crosses for its storage
protein’s alleles composition as well as harvest level, frost resistance and bread-mak-
ing quality. We have received many statistically verified results about markering
some sign’s levels with protein’s alleles, breadmaking quality most of all. Than we
have composed ideal allele formula for our zone and chose the best line from 50 ones
with it. This line become a variety called Panna, the first theoretical variety, created
it theoretical department, it was better than standart in all aspects, it was included in
Ukrainian wheat varieties Register, and it was extra-quality variety.
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COSMOLOGICAL SINGULARITY AS AN INFORMATIONAL SEED
FOR EVERYTHING

G. Gamov is always interested in informational aspects of biological systems and
their connection with cosmology. Here it is considered, how to place some amount
of matter into the cosmological singularity and to encode its state. Two different ap-
proaches are suggested, which give the same result. The expression for the spectral
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energy density of the scalar particles, which is initially encoded at the singularity,
is deduced. An informational aspect of the problem is discussed. As a result, we
have demonstrated that the momentum wave packet could be well-defined at the
cosmological singularity so that: 1) some amount of matter could be «placed» at the
singularity, and, thereby, 2) some information could be encoded into it. It is not a
creation of the particles from vacuum, because a vacuum does not exist before the
field oscillators begin to oscillate. Creation of particles from the vacuum is widely
considered at 1960". However, the amount of matter occurs to be very low for the
power law expansion including the linear expansion in cosmic time. From the other
hand, a vacuum could be defined only after the moment when the field oscillators
begin to oscillate, that is relatively far from the singularity. In contrast, in the ap-
proach considered it seems evident that one could place any amount of matter and
information into the singularity.

We have considered only an illustrative example with the simple formulas. How-
ever, it could be a prototype of how really information about Everything could be
stored at the singularity [1].
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APPLICATION OF 5S rDNA FOR PHYLOGENY
RECONSTRUCTION IN ACER AND DIPTERONIA

The genus Acer is one of the biggest ones in the family Sapindaceae. The tax-
onomic history of the genus is complicated involving numerous rearrangements of
species into different sections or even in separate genera. One of the most surprising
recent findings is that the related small genus Dipteronia (2 species) should be placed
into Acer [1], although these two genera clearly differs morphologically.

The phylogeny of genus Acer still remains poorly studied at the molecular level.
The 5S rDNA represents a useful tool for molecular taxonomy [2]. However, the
molecular organization of this genomic region remains insufficiently studied for rep-
resentatives of the genera Acer and Dipteronia. Therefore, we cloned and sequenced
the 5S rDNA intergenetic spacer region (IGS) of six species of genus Acer (4. camp-
estre, A. cissifolium, A. morofolium, A. negundo, A. platanoides, A. pseudoplatanus)
and one species of Dipteronia (D. sinensis).
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Our data show that the IGS of Acer/Dipteronia contain sequence motives, which
are similar to that ones, involved in 5S rDNA transcription regulation in species
representing other families of angiosperms [3]. These motives include putative
“TATA”-box, GC and C elements, which are necessary for transcription initiation, as
well as “Oligo-T region” required for termination.

Among the species studied the highest level of IGS similarity — 96.7% — was
found between A. campestre and A. platanoides (section Platanoidea) whereas
the lowest level — 50.2% — was observed between A. negundo (sect. Negundo) and
A. pseudoplatanus (sect. Acer). The sequence similarity between D. sinensis and
species of Acer ranges from 64.5 (A. morofolium) to 91.4% (A. cissifolium). On
the phylogenetic ML-dendrogram D. sinensis, A. cissifolium and A. negundo were
combined in the same clade with the boot-strap support of 73. Hence, our novel data
strongly support the proposition that the species of Dipteronia should be replaced
into genus Acer in spite of morphological difference.
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5S RIBOSOMAL DNA OF DISTANTLY RELATED QUERCUS
SPECIES: MOLECULAR ORGANIZATION AND TAXONOMIC
APPLICATION

The genus Quercus (oak) is a widespread and economically important genus
of tree plants. The intrageneric taxonomy of this group remains controversial due
to widely distributed interspecific hybridization and convergent similarity of mor-
phological traits. Further progress in this problem requires application of molecular
methods. Still, cpDNA-based markers were mainly used in taxonomic studies of
Quercus. However, considering the role of reticular evolution in oaks phylogeny [1],
wider use of nuclear markers appears to be desirable.
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Taking into account that the comparison of 5S rDNA was successfully used in the
molecular taxonomy of plants [2], we cloned and sequenced this genomic region for
representatives of three taxonomically distant Quercus species: Q. acutissima (sect.
Cerris) and Q. glauca (sect. Cyclobalanopsis) from East Asia and Q. texana (sect.
Lobatae) from North America. We also identified 5S rDNA in the genome sequenc-
es available in the Genbank database for North American species Q. lobata (sect.
Quercus) and for the related genus Castanea. The novel sequences were aligned with
the previously published 5S rDNA sequences of western Eurasian representatives of
sections Quercus, Cerris and Illex.

It was shown that the 5S rDNA repeated units demonstrate a high level of intrag-
enomic sequence similarity in representatives of genus Quercus. At the same time,
numerous nucleotide substitutions and indels were found by comparison of intergen-
ic spacers (IGS) of different species. In Quercus, the potential external elements of
the 5S rDNA promoter differ from those in other families of dicotyledonous plants
[3]. The results of the comparative sequence analysis of the 5S rDNA IGS support
the existing taxonomy of the genus and indicate the isolated position of sect. Cyclo-
balanopsis, which can be considered as a separate subgenus.
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NOVEL MUTATIONS IDENTIFIED AFTER WES AND PREDICTED
ENCODED PROTEINS ALTERATIONS IN PATIENTS WITH DSD

Disorders of sex development (DSD) include diverse clinical phenotypes (1 in
4500 live births) and represent a major pediatric concern [1]. There are more than
80 known genes involved in DSD pathogenesis and about 960 possibly implicated
candidates.
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The aim of the research was to identify new DSD gene candidates using whole
exome sequencing in trios (DSD-affected child and both parents) with following
bioinformatical analysis of discovered SNPs.

Paternal substitution 15:41862801 G/T and de novo insertion 15:41865665 -/GT-
GGGCGTTCGG (GRCh37) in TYRO3 gene were detected in 46, XY, female with
gonadal dysgenesis. Substitution is resulted in loss of canonical splice site on the be-
ginning of exon 12, and as a result, deletion of exon 12 from transcript, that leads to
the junction of exons 11 and 13 in the sequence of mRNA transcript and creation of
premature stop codon. If cryptic site use, exon 12 will be 7 nucleotides shorter, this
leads to frame shift and premature stop codon and loss of kinase domain in TYRO3
protein. Insertion in exon 17 leads to duplication of 4 amino acids and thereby elon-
gation of a-helix in kinase domain.

Maternal substitution 15:42977290 C/T (GRCh37), Argl172Cys and paternal
deletion 15:42979360 AGCACA/- (GRCh37), 1862Ser and 1863 Thr were found in
STARDY gene (both in the region with protein’s unknown functional activity) in 46,
XY, female with gonadal dysgenesis. It may cause the changes in tertiary structure of
STARD?9, including location of StAR domain which initiates steroid production by
mediating the delivery of cholesterol to the first enzyme in steroidogenic pathway.

Mutation in WTI gene was identified in 46, XX, male, with ovotestis. De novo
SNP 11:032413528 T/C (GRCh37) impairs recognition by the spliceosome protein
SRp40, leads to retaining of WT1 gene's intronic 9-10 sequence in mRNA, and there-
fore formation of premature stop codon, resulting in a lack of 19 amino acids in
DNA-binding domain of WT1 protein.

New candidate gene mutations, described in our study, may be used to update
DSD-target diagnostic panels after Sanger sequencing validation. To reveal func-
tional significance of identified mutations in candidate DSD-causing genes mamma-
lian cellular ex vivo models will be established.
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SENSITIVITY OF MICROORGANISMS TO THE COSMIC
WEATHER CHANGE

To date, a large amount of factual material has been compiled on the influence
of cosmophysical factors, the so-called space weather, on biological processes. But
the issues of the nature and mechanism of action of these factors remain poorly un-
derstood. Microorganisms are an excellent object of investigation of these effects,
since they are highly sensitive to environmental changes, participate in almost all
processes taking place in the biosphere and can be considered as a relatively simple
model. One of the processes that demonstrate the connection between biological and
cosmophysical rhythms is the reaction of metachromasy (MTX) of volutin granules
of microorganisms (bio-astronomic effect of Chizevsky-Velchover). When we stain
the cells with methylene blue this structures usually colored in blue, sometimes be-
came violet or red - this is the so called reaction of methachromasy. During more
than 10 years of monitoring this reaction in standard laboratory conditions we first
established that methachromasy rhythmic is associated with the typical periods of
Space-Physics events [1].

The one-way ANOVA showed highly significant (close to the line) connection
of the metachromasy index with cosmic rays (F(2) = 151.14 (p<10-7)the feedback
with the solar activity, close to the inverse relationship with geomagnetic activi-
ty, and nonlinear coupling with the solar wind speed. It was shown that when the
flow of charged particles (Solar Wind) increases the growth rate of yeast decreases
while sensitivity to antibiotics - increases. We try to study the mechanism of this
relation and established that one of the main receptor of these signals may be inor-
ganic polyphosphates. These biomolecules are present at all stages of evolution and
characterized by polyfunctional action [2]. It is possible to suggest that study of the
mechanism of the metachromasy reaction of volutin granules of yeast cells may lead
to the explanation of a lot of phenomena of space biology. Apparently, the continu-
ation of this work requires the combined efforts of specialists in different fields of
knowledge.

Now we research the sensitivity of bioluminescent bacteria to changes in the in-
tensity of the earth’s magnetic field.
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THE ROLE OF SURFACTANT PROTEIN IN THE MODELING
IN VITRO PATHOGENIC PROPERTIES OF MYCOPLASMA
PNEUMONIA

The toxin associated with respiratory distress syndrome Mycoplasma pneumoni-
ae interacts with a high degree of affinity with the surfactant protein A (SP-A) and
has a direct cytopathic effect on pulmonary cells epithelium. It is important to study
the mechanisms of realization of the pathogenic potential of Mycoplasma pneumo-
nia, determining its pathogenic potential, associated with the surfactant protein A.

The aim of the study was to determine the role of SP-A in the manifestation of
pathogenic properties of M. pneumoniae.

The In vitro model was the cell line of human lung carcinoma A549, which
activated by M. pneumoniae and recombinant CARDS toxin (rCARDS), human
SP-A used for cell preincubation. The relative expression of cytokine genes TNF-a,
RANTES, IL-6 and IL-33 was evaluated by comparing CT (AACT) using GAPDH
as a reference gene.

The presence of SP-A was accompanied by increased expression of A549 TNF-a,
IL-6, RANTES cells and limited the production of IL.-33 (p<0.05) associated with
Allergy. Adding to the environment of the cultivation of SP-A and subsequent infec-
tion of Mycoplasma pneumoniae led to a significant decrease in expression of the
CC chemokine RANTES in 24 hours. The effect of SP-A in respect of restrictions on
the production of 1L-33 in Mycoplasma infection may be significant in reducing the
risk of formation of allergic response during infection of Mycoplasma pneumoniae.

SP-A regulates the interaction between M. pneumoniae, tCARDS and A549 cells
by modulating cytokine expression. The study of the effect of surfactant protein A
on the pathogenic properties of Mycoplasma pneumoniae on human bronchial epi-
thelial cells brings clarity to the understanding of the mechanisms of realization of
the pathogenic potential of Mycoplasma pneumoniae: on the one hand, Mycoplasma
pneumonia interacts with SP-A, which can contribute to the penetration of the patho-
gen into the human cell, on the other hand, SP-A binds free CARDS molecules and
thus can reduce the amount of the active form of one of the main factors of pathoge-
nicity Mycoplasma pneumoniae — CARDS-toxin.
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THE STUDY OF THE DOPAMINE-BETA-HYDROXYLASE DBH3
GENE POLYMORPHISM IN PATIENTS WITH MIGRAINE

Dopamine -hydroxylase (DBH) is a key enzyme in the development of neurological
diseases, particularly migraines. In the literature there is no data on the effect of DBH3
on the development of the disease: it is known only about the association of polymorphic
gene variants with changes in the level of DBH in the serum of patients with migraine
with aura (MA).

The arm of the work was developing a method for detecting DBH3 gene poly-
morphism in patients with migraine on the basis of PCR.

Peripheral blood samples from 40 patients with MA and 40 healthy individuals (K)
comparable by sex and age were used as biological material. Genomic DNA was iso-
lated using TRIzol reagent ("Invitrogen", USA). Oligonucleotides were designed using
the online application Primer3 V. 0.4.0 and the online algorithm mfold/DNAfold. Statis-
tical data processing was carried out using the application package "SPSS version 16"
(SPSS Inc.). To solve the problem of comparing two independent groups of qualitative
variables, the criterion 2 was used. The significance level p<0.05 is accepted as critical.

For detection the replacement of A—G in position 444, the following oligonucle-
otide primers were selected:

DBH3-f-5'-TCCTTCATGCCTGGAGCCCAGTGCTTGTCT-3'

DBH3-r-5'-GACAGGAAAGGTACTATGACATTGGCACAG-3'

The composition of the reaction mixture (final volume — 10 pl):1 pl genomic DNA
(20 pg/ul), 0.4 ul of each primer (5 mm), 0.1 ul Taq polymerase (5 U/ul), 5 pl Mas-
ter-Mix, 13.0 ul DEPC. The conditions of thermocycling: 94°C — 30 s; 35 cycles 94°C
—305, 60°C 30's, 72°C — 30 s; 72°C — 2 min.

The PCR product was treated with Eco NI restrictase and analyzed by electrophore-
sis in 3% agarose gel. The PCR product had a size of 207 b.p. DBH3 allele. A were not
exposed to Eco NI, while alleles G were split into fragments 169 and 38 b.p.

Statistically significant (p<<0.05) differences on the basis of "DBH3 genotype" in the
group of male patients with MA were revealed (table 1).
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Table 1
Relative (%) and absolute (n) frequencies of the genotypes at the polymorphic locus DBH3
Genotype MA, male MA, women K, male K, women
AA 15,00% (n=3) 30,00% (n=6) 30,00% (n=6) 30,00% (n=6)
AG 60,00% (n=12) | 40,00% (n=8) 35,00% (n=7) | 40,00% (n=8)
GG 25,00% (n=5) 30,00% (n=6) 35,00% (n=7) 30,00% (n=6)

Further research to identify polymorphic variants of the gene DBH 3 will establish
the pathogenic mechanisms of migraine with aura and the contribution of genetic
factors in this pathology.
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MICROBIOLOGICAL CHARACTERISTICS OF
PERIODONTOPATHOGENIC FLORA IN PATIENTS
WITH INFLAMMATORY-DESTRUCTIVE DISEASES OF
PERIODONTIUM

The development of periodontitis is most frequently associated with an increase
in the number and persistence in periodontal tissues bacteria of the first order (Por-
phyromonas gingivalis (P.g.), Tannerella forsythensis (T.f.), Aggregatibacter actino-
mycetemcomitans (A.a.)) and second order (Prevotella intermedia (P.i.) and Trepo-
nema denticola (T.d.)).

The aim of the work — to study the species composition of periodontopathogenic
microflora of gingival pockets in patients with inflammatory and destructive peri-
odontal diseases by using PCR method in real time.

The research included 55 patients: group 1 consisted of 15 patients with chronic
complex periodontitis, group 2 — 12 patients with chronic simple periodontitis, group
3 — 12 patients with chronic complex periodontitis with aggressive course, group 4
— 16 patients with chronic gingivitis. The contents of the dentogingival pocket were
used as a biological material. The significance level p<0.05 is accepted as critical.

Results and discussion. Periodontopathogenic flora was detected in 92.31+7.96%
of cases with periodontitis; in 68.75+7.82% of cases with gingivitis, pathogens
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were detected in both mono-and mixed state. Frequency of detection of periodon-
topathogenic microorganisms: group 1 — mono-infection (60,0%), mixed- infection
(33,33%), absence of microbial DNA (6,64%); group 2 - mono-infection (50,0%),
mixed-infection (33,33%), absence of microbial DNA (16,66%); group 3 — mono-in-
fection (33,33%), mixed-infection (66,67%), absence of microbial DNA (0,0%);
group 4 — mono-infection (43,75%), mixed-infection (25,00%), absence of microbi-
al DNA (31,25%).

The high frequency of detection of periodontal flora in the contents of the gingival
pockets indicates the etiological role of these microorganisms in the development of
periodontal diseases. The PCR method, which has high analytical characteristics and
the speed of obtaining the result, should be used in the algorithm of examination of
patients of dental profile.
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THE RELATIONSHIP OF CLINICAL DATA AND SKIN MICROFLORA
MOLECULAR-GENETIC IDENTIFICATION RESULTS IN PATIENTS
WITH ATOPIC DERMATITIS AND ECZEMA

The microbial landscape of the skin in patients with atopic dermatitis (AD) and
eczema differs significantly from the microflora of healthy people. A distinctive fea-
ture of blood pressure and eczema is the increased colonization of the skin of pa-
tients by microorganisms and high susceptibility to infectious agents.

The aim of the study was to analyze the relationship of clinical and anamnestic
data and the results of molecular genetic identification of individual representatives
of the skin microflora in patients with blood pressure and eczema.

107 patients were examined: group 1-79 patients with atopic dermatitis (L20.0—
L20.9); group 2-28 patients with eczema (L30.0—L30.9). The control group (group
3) included 30 healthy individuals. As methods of clinical and instrumental exam-
ination of patients were used: examination of patients; visual assessment using the
SCORAD evaluation scale, confirmed by photodocumentation, dermatoscopy.

Molecular genetic identification of the microflora of the skin (C. albicans, C. gla-
brata, C. parapsilosis, E. floccosum, M. furfur, M. restricta, M. obtusa, M. globosa,
M. sympodialis, M. pachydermatis, T. interdigitale) was performed using PCR meth-
od in real time [1].

When carrying out molecular genetic analysis of the skin scrapings of patients
revealed the presence of C. albicans (74,77% (n=80)), C. glabrata (37,38% (n=40)),

167



ISSN 2077-1746. Bicaux OHY. Bionoris. 2019. T. 24, Bum. 2(45)

C. parapsilosis (15,89% (n=17)), E. floccosum (about 4.67% (n=5)), M. furfur (of
35.51% (n=38)), M. restricta (of 7.48% (n=8)), M. obtusa (12,15% (n=13)), M. glo-
bose (22,43% (n=24)), M. sympodialis (of 44.86% (n=48)), M. pachydermatis
(5,61% (n=6)), T. interdigitale (about 4.67% (n=5)).

With the use of statistical analysis (independence criterion — y2-Pearson), sig-
nificant differences in the frequency of detection of all studied pathogens between
the main and control groups (p<0.05), as well as between groups 1 and 3 (p<0.05)
and groups 2 and 3 were established. In the biological material of the patients of the
main study group, pathogens were present in the form of mixed infection. Signifi-
cant relationships were established between the presence of 3 or more pathogens in
the biological material of patients and the prevalence of the skin process 40-80%
(x2=71,26; p=0.007), the intensity of clinical manifestations with a degree of severi-
ty of 2-3 points (¥2=52.18; p=0.025), the degree of severity of subjective symptoms
from 5 to 10 points (¥2=29.65; p=0.031). The presence of significant associations
was also found between the presence of 4 or more pathogens in the scraping of the
patient's skin and the severe course of the disease (¥2=64.75; p=0.034).
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ANALYSIS OF THE SMALL RNA-SEQ DATA OF THE
BREAD WHEAT LINES WITH INTROGRESSIONS FROM
AMBLYOPYRUM MUTICUM

Modern high-throughput methods of the transcriptomes analyses are tend to
generate large data sets, which are impossible to interpret without bioinformatics
methods. The small RNA-seq method is used to study miRNAs — short regulatory
sequences widely distributed in plants. The results of small RNA-seq are stored in
the FASTQ files which record millions of sequences each representing individual
molecule. Data analysis workflow vary depending on the aims of the study, but the
main steps are common: identification of known small RNAs, identification of novel
small RNAs, looking for sequences differentially expressed among groups of geno-
types, target prediction and annotation.

In this study we used bioinformatics instruments for analysis of the data obtained
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after sequencing of the small RNAs libraries of five genotypes: common wheat 7riz-
icum aestivum L. variety Aurora (2n = 6x = 42, AABBDD), genome substitution
amphidiploid Aurotica (2n=6x=42, AABBTT) with TT genome from Amblyopyrum
muticum, and three dark colored hairy glumed plants from the 7. aestivum / A. muti-
cum introgressive lines, the development of which is described in [1].

After trimming adapters, raw reads were filtered by length and quality score with
FilterFASTQ tool. Processed reads were aligned with the Bowtie [2] against known
pre-miRNA sequences of B. distachyon and T. aestivum deposited in the miRBase.
Additionally, processed reads were mapped to the wheat genome with the miRPlant
software to find novel miRNA sequences [3]. Known miRNAs and predicted novel
miRNAs were analyzed for the differential expression between libraries with lim-
ma-voom algorithm [4]. The target genes for the DE predicted miRNAs were pre-
dicted with psRNATarget [5], the transcription factors were identified amongst the
targets with the BLAST [6] against Gramineae sequences from Plants Transcription
Factor Database.

References

1. Iefimenko T. S. Introgression of Aegilops mutica genes into common wheat genome / T. S. lef-
imenko, M. Z. Antonyuk, V. S. Martynenko, A. G. Navalihina, T. K. Ternovska // Cytol. Genet.
—2018.—Vol. 52, No 1.— P. 21-30.

2. Langmead B. Ultrafast and memory-efficient alignment of short DNA sequences to the human
genome / B. Langmead, C. Trapnell, M. Pop, S. L. Salzberg // Genome Biol. —2009. — V. 10.

3. AnJ. miRPlant: an integrated tool for identification of plant miRNA from RNA sequencing data /
J. An, J. Lai, A. Sajjanhar, M. L. Lehman, C. C. Nelson / BMC Bioinformatics. — 2014. — Vol. 15,
No 1. - P. 275.

4. Law C. W. Voom: precision weights unlock linear model analysis tools for RNA-seq read counts /
C. W. Law, Y. Chen, W. Shi, G. K. Smyth // Genome Biol. — 2014. — Vol. 15, No 2.

5. Dai X. psRNATarget: a plant small RNA target analysis server (2017 release) / X. Dai, Z. Zhuang,
P. X. Zhao // Nucleic Acids Res. — 2018. — Vol. 46. — P. 49-54.

6. Altschul S. F. Basic local alignment search tool. / S. F. Altschul, W. Gish, W. Miller, E. W. Myers,
D. J. Lipman // ] Mol. Biol. — 1990. — Vol. 215 — P. 403—410.

169



ISSN 2077-1746. Bicaux OHY. Bionoris. 2019. T. 24, Bum. 2(45)

YK 616-001-078.088.7

Poluyan O. S.!, Kostiuk S. A.!, Rudenkova T. V.!, Simirski V. V.2

IState educational institution «Belarusian medical academy of post-graduate
education», Minsk, Republic of Belarus,

?Unitary Enterprise «Pilot Product of the Institute of Bioorganic Chemistry National
Academy of Sciences of Belarusy», Minsk, Republic of Belarus,

e-mail: simirskivv@mail.ru

GENE EXPRESSION PROFILE EVALUATION IN
TRAUMATOLOGY

Early diagnosis of inflammatory diseases of the musculoskeletal system is neces-
sary to avoid destructive processes that can lead to a significant deterioration in the
quality of life, early disability and premature death. In this regard, expectations for
gene research are high.

The aim of the study was to assess the levels of gene expression of individual
genes in patients with inflammatory and non-inflammatory diseases of traumatology
profile.

Studies were conducted in patients with rheumatoid arthritis (RA), reactive ar-
thritis (Rea) and osteoarthritis (OA). The sample size of each group is 30 patients.
Biological material for the study — samples of synovial tissue of the knee joint.
To analyze expression levels, we selected the following genes: genes of fibroblast
growth factor 2 (TGF-B2), genes of collagen 4 (col4al) MATRIX components,
genes of vascular cell adhesion molecules (VCAM-1) and intercellular adhesion
molecules (ICAM-1) of synoviocytes. Calculation of expression levels was carried
out relative to house-keeping gene HGUS: for comparing the normalized level of
expression taken from the level of 0.8-1.0.

By determining the levels of TGF-f2 gene expression, an increase in this indica-
tor (>5.9) was found in the group of patients with OA, in the group of patients with
RA the levels of normalized expression were <0.6, whereas in Rea — within 0.8-1.0.
The decrease in gene expression levels of COL4AI collagen was observed in OA
(<0.3 mm), the increase in RA (>9,4), the value of the expression levels of this gene
in Pea is made of 0.8-1.0. The expression of genes of adhesion molecules /CAM-1
and VCAM-1 was enhanced both in RA (>14.2 and >13.8, respectively) and in Rea
(4.3-8.6 and 3.6-7.9, respectively), while in OA these parameters were within the
"established norm" (0.8-1.0).

The study of gene expression opens up new opportunities for practical traumatol-
ogy. Clinical questions and expectations focused on the study of molecular markers
and gene expression profile for initial diagnosis, gene expression profiles in this
initial stage of the disease can provide important information about the triggering
mechanisms of the pathological process.

170



ISSN 2077-1746. Bicaux OHY. bionoris. 2019. T. 24, Bum. 2(45)

YK 612.015.34:611.778:57.088.7

Rudenkova T. V., Kostiuk S. A., Poluyan O. S., Glinkina T. V., Milkoto N. A.
State educational institution «Belarusian medical academy of post-graduate
education», Minsk, Republic of Belarus, e-mail: s.kostiuk@mail.ru

MOLECULAR-GENETIC METHOD FOR DETECTION
EXPRESSION LEVELS OF THE XENOBIOTICS
BIOTRANSFORMATION GENES IN THE PATIENTS SKIN

Metabolism of xenobiotics is formed in the process of evolution of the adaptation
mechanism of the body, aimed at neutralizing toxic substances. This process is ge-
netically determined and on the one hand universal, and on the other has individual
characteristics for each person.

The aim of the work was to adapt the molecular genetic method to determine
the levels of expression of xenobiotic biotransformation genes (UGTI1A47, HMOX2,
BLVRA, CCL13, APOBR, ABCC2, GSTPI) in scrapings of deep layers of the skin
of patients.

The studies were performed using scrapings of deep layers of skin from patients
with atopic dermatitis (n=3) and eczema (n=3), as well as practically healthy individ-
uals in the control group (n=3). The allocation of RNA and the reverse transcription
reaction was performed using sets of reagents "Art RNA MiniSpin" and "ArtMix-RT
revertaza" (LLC "ArtBioTech", RB). The resulting cDNA was used for the produc-
tion of TagMan PCR in real time using the reagent "Quick-Load Taq 2X Master
Mix" (Primtech, RB), specially selected pairs of primers and probes for each gene,
including house-keeping genes, on the thermal cycler "Rotor-Gene-6000" ("Corbett
research", Australia).

At the first stage of the study, pairs of primers (forward and reverse) and sequenc-
es of TagMan probes for UGTIA7, HMOX2, BLVRA, CCL13, APOBR, ABCC?2,
GSTP1 genes were selected using Vector NTI software. Next, we conducted the op-
timization of the composition of the reaction mixture and the mode of amplification
for the detection of expression of each of the tested genes.

In 3 samples, negative results were obtained to identify the expression of the
gene ABCC2, in 3 samples — the gene GSTPI. In all other cases, the threshold cycle
values obtained by performing monoplex PCR in real time for target genes ranged
from 18.64 to 32.04.

In order to assess the level of amplification of nonspecific DNA fragments, an
electrophoretic analysis of amplicons obtained during PCR was additionally car-
ried out, the results of which confirmed the presence of specific DNA fragments
in all analyzed samples. The high analytical specificity of the adapted method was
also confirmed by the method of sequence analysis of amplicons extracted from the
gel after electrophoresis (genetic analyzer ABI Prism 310 ("Applied Biosystems",
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USA)). To normalize the values of target gene expression levels, the gene GAPDH
(glyceraldehyde-3-phosphate dehydrogenase) was chosen as a reference gene, since
it was the lowest value of the coefficient of variation — 6.1%.
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EARLY MATURITY LINES AS THE BASE OF SUNFLOWER
(HELIANTHUS ANNUUS L.) HYBRID BREEDING IN BELARUS

Sunflower (Helianthus annuus L.) is non-traditional for Belarus crop. Since 1995
years in our Institute was started the breeding program for creation the ultra-early
and early maturity sunflower hybrids with vegetation period 80-100 days with high
oil content.

In present two hundred thirty early maturity sunflower lines were created and
four F1 sunflower hybrids were including in national list.

Investigation our material by SSR-markers shows low genetic diversity of steril-
ity maintainer lines. In order to expand genetic base our material we introduced new
hybrids from USA, Serbia, Swiss, France, Germany, Moldova and Russia.

The high productivity forms with short vegetation period were selected. Plant
heights, sunflower head diameter, 1000 seed weight, seed yield, oil content, vegeta-
tion period, resistant to major diseases (sclerotinia, rust, verticillium vilt, septoria,
downy mildew) were analyzed. In results of multiple selection and self-pollination
(2016-2018) fertility restoration lines M215/16Rf, M217/16Rf, M226(6)/16Rf,
Mo67/17Rf, M92/17Rf, M111/17Rf, M58/18Rf, M67/18Rf, M76/18Rf, M148/18Rf,
MI153/18Rf and sterility maintainer lines M294/16B, M296/16B, M68/17B,
M103/17B were obtained.

Using the new fertility restoration lines allowed to get the high productivity hy-
brids (seed yield 3,5-4 t/ha, vegetation period — 90-95 days). These previously re-
sults allow us to see good perspective of new breeding material.

Now two F| sunflower hybrids «Krok» and «Azimut» are testing by State Inspec-
tion for Testing and Protection of Plant Varieties of the Republic of Belarus.

Early maturity, high productivity and high oil content are allowed to use our hy-
brids outside traditional zone sunflower growing.
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PHOTOPERIODIC SENSITIVITY AND GENETIC
POLYMORPHISM OF Ppd-1 GENES IN UKRAINIAN
WHEAT VARIETIES AND LINES

Solar radiation is one of the main regulator of the various physicochemical and
photobiological processes in plants. A huge number of experimental and theoretical
works are devoted to the study of wheat photoperiodism — the reaction to the daily
rhythm of lighting, expressed in a change in the duration of growth and development
of plants.

The successful reproductive cycle of wheat plants largely depends on earing and
flowering in favorable conditions. Information about the genetic control of these
processes and the molecular interactions in their background is necessary for better
understanding of the mechanisms of adaptability of wheat. The reaction to the pho-
toperiod, vernalization (the influence of low temperatures) and ambient temperature
are the main exogenous factors that affect the transition to flowering.

The response of wheat to the photoperiod is regulated by the Ppd-1 system, which
includes genes located on the chromosomes of the second homeologues group. Dom-
inant Ppd-1 genes reduce the photoperiodic sensitivity of wheat plants. Ppd-D1 is
the key gene that determines the photoperiodic reaction of common wheat (7riticum
aestivum L.). An analysis of the geographical distribution of Ppd genes in the world
showed that winter wheat varieties that were grown in the more northern latitudes
were highly sensitive to the photoperiod, while varieties of southern latitudes reacted
poorly on the decrease in daylight hours. Breeders have chosen the Ppd genotypes,
that were the best adapted for certain environmental conditions, during selection of
plants with the most suitable agronomical important traits for the growing region.

The aim of the work was to study genetic polymorphism and photoperiodic sen-
sitivity of modern Ukrainian varieties and lines of bread winter wheat.

The photoperiod sensitivity and genetic polymorphism at Ppd-1 system were in-
vestigated for analogue-lines (BC.) created in PBGI on two different genetic back-
grounds of the well-known Ukrainian varieties “Kooperatorka” and “Stepnyak”
and modern winter wheat varieties from The V.M. Remeslo Myronivka Institute
of Wheat (MIP; 4964’ N; 3108” E) — Beregynya myronivs’ka (2016), Economka
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(2008), Zymoyarka (2007), Kryzhynka (2002), Legenda myronivs'ka (2012), My-
ronivs'ka zolotovercha (at the varietal testing), Myronivs'ka 65 (2000), Myronivs'ka
storichna (2009), Oberig myronivs'ky (2014), Pamyati Remesla (2009), Svitanok
myronivs'ky (2014), Juviliyar myronivs'ky (2009). For studies of photoperiodic sen-
sitivity of lines and varieties, experiment was conducted in 2015 and 2019. The
sprouted seeds were irrigated for 60 days, planted in vegetable vessels on the open
air on April, 16 and grown for natural and artificially reduced (12 hours) photoperiod
for 30 plants (2 vegetable vessels) of each grade in each of the experimental variants.
The photoperiod was carried out by closing the plants with a box of dark film from 7
to 75 days after discharging. The expiration date of each plant was noted by the label.
The data analysis was performed with variation statistics.

By using PCR analysis with molecular markers we have identified the alleles of
photoperiod sensitivity genes in the analogue-lines and winter wheat varieties. In
the recurrent lines Kooperatorka and Stepnyak 1 we revealed allele Ppd-D1b. The
allele Ppd-D1a was detected in the early analogue-lines Kooperatorka rannya and
Stepnyak 1 ranniy. The ratio of dominant and recessive alleles of the Ppd-DI gene
in MIP varieties was 76% and 34%, respectively. There was no polymorphism at
Ppd-B1 and Ppd-A1 loci, all lines and varieties were carriers of the recessive alleles b.

Lines with the Ppd-D1b allele had a strong reaction to shortening of the day light
length which manifested in the heading delay for 14.2 days for the Kooperatorka and
11.7 days for Stepnyak 1 on the shortened photoperiod. The presence of the Ppd-
Dla allele in the genotype significantly decreased the sensitivity to the photoperiod.
The difference in the length of the period from germination to heading on a natural
and shortened photoperiod in the lines Kooperatorka rannya and Stepnyak 1 ranniy
reached 4.6 and 5.8 days, respectively. We also analyzed differences in the length
of the period before heading between pairs of lines and between groups of MIP
varieties, which differed by the Ppd-D1 gene alleles, on the natural and shortened
photoperiod. The difference in heading time was 2-3 days on a natural photoperiod,
on the shorter photoperiod it increased to 8-12.6 days. It should be noted that signif-
icant delay in vegetation was observed on the reduced day for plants with recessive
alleles: some of the plants remained in the exit into the tube phase, while plants from
line Kooperatorka stay on in the tillering phase.
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POLYMORPHISM OF y-GLIADIN LOCI Gli-A1, Gli-B1 and
Gli-D1 IN BREAD WHEAT VARIETIES THAT HAVE DIFFERENT
ELECTROPHORETIC VARIANTS OF GLIADINS

Collection of 44 bread wheat varieties (7riticum aestivum L.) from different
countries that have been characterized by different electrophoretic specters of allelic
variants of gliadins by E. Metakovsky [2018] were analyzed by using PCR with al-
lele-specific primers, which were recommended Zhang et al. [2003] for Gli-A1,
Gli-B1, Gli-D1 loci.

We have revealed — three different amplification fragments with primers to
Gli-B1.1 allele and five fragments with primers to G/i-B1.2 allele among tested va-
rieties.

For wheat varieties with allelic variant of gliadins — G/i-B1b and Gli-BIn the
amplification fragment 369 bp was detected with the primers to G/i-B1.1 allele; the
Gli-B1q allelic variant of gliadin was corresponded to amplification fragment — 375
bp. For wheat varieties with Gli-B1i, Gli-Blj, Gli-BIm, Gli-Blo, Gli-BlIr electro-
phoretic allelic variants of gliadins we have detected 400 bp amplification fragment
with primers to G/i-Bl.1 allele. Wheat varieties that have G/i-BIf allelic variant
of gliadins also have fragment of amplification 397 bp according to PCR with al-
lele-specific primers to G/i-B1.2 allele. In our experiment the Gli-B1d allelic variant
of gliadins was corresponded to fragment of amplification 409 bp that have been
developed with primers to G/i-B1.2 allele, but Polischuk et al. [2010] have shown
that Gli-Bld corresponded to G/i-B1.1 allele. The Gli-Ba and Gli-BIp allelic vari-
ants of gliadins correspond to 21 bp and Gli-Ble allelic variant of gliadins match to
391 bp PCR-fragment, which have been developed in allele-specific PCR with prim-
ers to Gli-B1.2 allele. For wheat varieties with G/i-Blc allelic variant of gliadins
amplification fragments 400 bp or 397 bp were detected and similar for varieties
with Gli-B1h we detected fragments — 400 or 409 bp with primers to G/i-B1.2 allele.
In some varieties Gli-B1g matches 400 bp fragments of G/i-B1.1 allele and for other
varieties with Gli-Blg fragment 397 bp was amplified with primers to G/i-B1.2 al-
lele. Similar situation was with Gli-B1k allelic variant of gliadins, which for number
wheat varieties was corresponded to amplification fragments 400 bp of Gli-B1.1 or
397 bp of Gli-B1.2 alleles for some other wheat varieties.

We did not reveal clear correspondence between allelic variants of gliadins and
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amplification fragments that have been developed by allele-specific PCR for Gli-41
and G/i-D1 loci among tested varieties. For the loci we have observed six heteroge-
neous varieties and seven varieties with two alleles Gli-41.1 and Gli-A1.2 together
and 12 varieties with Gli-D1.1 and Gli-D1.2 alleles together in each studied geno-
type of the variety. In this case we have used BLAST service to find sequences which
were used by Zhang et al. [2003] for primer developing and compared that sequenc-
es with another in the database. We have searched the same sequences with different
alleles of Gli-A1 and GI/i-DI loci and plenty of the similar sequences with some
different mutations. But the most interesting results we have got for Gli-A1 locus.
We have found a big sequence MG560140.1 (5335195 bp) published by Huo et al.
[2018], which include two copies of Gli-A1.1 allele sequence, that amplified in PCR
and EF426565.1 (157918 bp) published by Gao et al. [2007] containing Gli-A1.1
and Gli-A1.2 sequences together. It could be the reason why we have observed two
alleles together in some varieties. But for G/i-D1 locus we did not found analogous
big sequences.
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ITPABUJIA J1JIs1 ABTOPIB

1. TIPO®LIb KYPHAJY

1.1. «Bicauk OnechbKoro HaI[lOHAIBHOTO YHIBepCUTETY. biosoris» 3ilicHioe
TaKi myOmiKaiii:

1. HaykoBi cTarTi.

2. KopoTki MoBiIOMJICHHSI.

3. Bibmiorpadist.

4. Marepianu KOH(EPEHIIIH.

5. Penensii.

6. Marepianu 3 icTopii HayKu Ta YHIBEPCHUTETY.

1.2. Y neBHOMY KOHKPETHOMY BHITYCKY OJMH aBTOP Ma€ MPaBO HaJAPYKyBaTh
TIIBKH OZIHY CaMOCTIHHY CTaTTIO.

1.3. MoBa BuaHHs — yKpaiHChKa, aHIIIHCBKA).

1.4. Jlo penakiiii «BicHuKa...» MOIAETHCS BiIpEIarOBaHMIA 1 TOTOJKSHUH 3 PEIKO-
JIET1€0 TEKCT CTATTI, 3aIIMCAHOT Ha eJICKTPOHHOMY HOCIT y opmari *.doc (rapHiTypa
Times New Roman (Cyr), kernp 14, BificTanb Mix psiakamu 1,5 iHTEepBaim; mos:
JiBe — 2,5 cM, mpaBe — 1,5 cM, BepXHE — 2 CM, HUKHE — 2 €M), HaOpaHuii 6e3 3acToCy-
BaHHS QyHKIIT «Po3cTaHOBKA EPEHOCIBY Ta JIBa SK3EMIUISIPH «PO3IPYKIBKI 3 HEl.

Pestome nBOMa 101aTKOBUMH MOBaMH (3pa3ok oOopMIIeHHs IyOikailii HaBee-
HO Hanpukinmi [Ipasu).

Pexomenpaiis kadeapu abo HAYKOBOT YyCTaHOBH JI0 JPYKY.

2. IIATOTOBKA CTATTI - OBOB’SA3KOBI CKJIAJIOBI

OpuriHajibHa CTATTS Ma€ BKJIFOUATH:

2.1. Berym, B sikoMy 00TOBOPIOIOTH aKTYaJIbHICTh TPOOIeMH, (HOPMYITIOIOTH
METY Ta OCHOBHI 3aBJIaHHS JOCIIKCHHS.

2.2. Marepiaju i METOIH JOCIIDKSHHSL.

2.3. Pe3ynbTartu J0CHIIKSHHS.

2.4. AHani3 pe3ysbrariB a00 1X 00rOBOPEHHS.

2.5. BucHoBkw.

2.6. Criucok JitepaTypu.

2.7. Anoraris 50 pe3romMe MOAAETHCSA YKPATHCHKOIO ab0 aHTITIHCHKOI0 MOBAMHU

2.8. KirouoBi ciosa.
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3. O®OPMJIEHHS PYKOIINCY, OBCHT, ITOCIIAOBHICTD
TA PO3TAITIYBAHHSA OBOB’A3KOBUX CKIAJJOBUX CTATTI

3.1. Obcar pykonucy HayKOBOT CTaTTi (3 ypaxyBaHHSIM MaJIOHKIB, TAOIUIb 1 M-
MUCIB /10 HUX. aHOTAlil, pe3foMe, CIHUCKY JiTeparypu) — 8—15 cTopiHOK apyKoBa-
HOTO TEKCTY, OIsiAiB — 10 20 CTOPIHOK, peleH3ii — 10 3 CTOPiHOK, KOPOTKUX TOBi-
JIOMJICHb — JI0 2 CTOPiHOK. Pykomnucu 0inbInoro o6cary mpuiiMaroThCs 10 KypHAITY
TUTBKH IICIIS TTOTIEPETHBOTO Y3TOKEHHS 3 PEIKOIIETIEI0.

3.2. ITocnitoBHICTH IpyKyBaHHS OKPEMHX CKJIaJ0OBUX HAyKOBOI CTATTi Mae OyTu
TaKoI0:

1. VJK — B niBoMy BepXHbOMY KyTKY MEPIIOTO apKyIIa.

2. [Ilpi3Bumie Ta iHimianu aBTOpa (aBTOPIB) MOBOIO CTATTi, BUCHUH CTYIIHB Ta

nocana, inentugikarop ORCID.

3. HaszBa HaykoBOi yCTaHOBHU (B TOMY YHCII BiJAiTy, Kadenpu, Ae BUKOHAHO
Tpartio).

4. TloBHa momToBa aapeca (3a MDKHAPOTHUM CTaHIAPTOM), Tene]oH Ta enex-
TpoHHA azpeca (e-mail) a1 criBmpali 3 aBTOpaMH.

5. Hasga crarti. Bona moBMHHA TOYHO BiZOMBATH 3MICT Tparii, OyTH KOPOTKOIO
(B Mexkax 9 MOBHO3HAYHMX CITiB), MICTUTH KJIFOYOBI CJIOBA.

6. AmHOoTAaIli MOBOIO OpHUTIHATY APYKYETHCS TEpe]l OYaTKOM CTaTTi 3 BIACTY-
oM 20 MM Bix JiBoro moiist. MicTuTh He Oinbirre 50 MOBHO3HAYHUX CIIIB 1
nepenye (OKpeMuM ab3aIioM) OCHOBHOMY TEKCTY CTaTTi.

7. [Tlim aHOTAIli€EI0 MPYKYIOTHCS KITFOUOBI CJIOBA, SIKI BIIOKPEMITIOIOTHCS Kparl-
KOO 3 KOMOIO.

8. [Haumi fime TeKCT cTarTi, M0 BKIIIOYAE OCHOBHI 3MICTOBI PO3/IIIH, CITUCOK BH-
KOPHCTAHOI1 JITepaTypH.

9. Tabmurii Ta MaTIOHKH Pa3oM 3 MATHUCAMHU Ta HEOOX1THUMU TOSCHEHHSIMHA 10
HUX PO3MIIIYIOTECS y TEKCTi CTATTi, MICIS MEePIIOro 3raayBaHHs PO HUX Y
TEKCTI.

10. Ha oxpeMoMy apKy1ii MoJaroThes aHoTamis (YKpaiHChKOIO, POCIHCHKOIO Ta
AHTJIICHKOI0 MOBaMH Ta pe3ioMe (yKpaiHCHKOIO Ta aHTJIHCHKOI0 MOBaMH),
o OopMIIEHIX TAaKUM YMHOM: MIPI3BHUIIE Ta iHIIiaK aBTOpa (aBTOPIB), HA3Ba
Ha3Ba HAYKOBOi yCTaHOBH, NTOBHA TMOIITOBA aJpeca YCTaHOBH, Ha3Ba CTaTTi,
cinoBo «Pestome» (Abstract), TEKCT pe3rome, KIFOYO0BI CIIOBA.

Pestome moBumHHE OyTH 3pO3yMiauM 0e€3 3BEpTAaHHS M0 caMoi ImyOikarii
BKJTFOUATH aKTYaJIbHICTh MPOOIIEMH, METY, METOAH JOCIiKCHHSI, OCHOBHI
pe3ynbTaTH TOCIHIHKEHHS, BUCHOBKH Ta KOHKPETHI TIPOTO3HIIii aBTOpa.
006’em pestome 150280 cmiB. 3 OCHOBHIMH BHMOTaMU J0 «Pe3rome» MOXK-
Ha O3HAHOMHTHCH Ha cailTi http.//visbio.onu.edu.ua/about/submissions#
authorGuidelines.

3.3 Crartst moBuHHA OyTH IiIHCaHa aBTOPOM (aBTOpPaMH).
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4. MOBHE O®OPMJIEHHSA TEKCTY: TEPMIHOJIOI'TSA. YMOBHI
CKOPOYEHHJ1, IOCUJIAHHA. TABJINLI, CXEMHU, MAJIFOHKA

4.1. ABTOpH HECYTh IMOBHY BiJMIOBIAIbHICTh 3a O€310raHHE MOBHE OPOPMIICHHS
TEKCTY, 3a MPAaBUIIbHY YKPaiHChKY HayKOBY TepMiHoJOTi0 (ii cItij| 3BipaTH 32 (axo-
BHMH TEPMiHOJIOTIYHUMHU CIIOBHUKAMH).

4.2. JlatuHCBKI OloyoTiyHI TepMiHM (Ha3BU BUAIB, POIiB) MONAIOTHCS 000B’A3KO-
BO JIATUHUIIETO 1 KYPCHBOM. 3a MIEPIIOTr0 BXKMBAHHS JJATHHCHKOI HA3BU Y JYXKKaX CITif
000B’SI3KOBO MOJIaTH YKPATHCHKHH BiJIMOBITHUK HA3BH.

4.3. SIk11o 4acTo MOBTOPIOBAHI y TEKCTI CJIOBOCTIOIYYEHHS aBTOP BBaXKae 3a I0-
TpiOHE CKOPOTHTH, TO TaKi abpeBiaTypH 3a MEPIIOTO BKMBAHHS HABOIATH Y AY)KKaXx.
Hampuknaz: cenekmiitno-reneTrnannii inctutyT (gam CI'T).

4.4. TlocunaHHs Ha JITEpaTypy MOJAIOTHCSA Y TEKCTI CTaTTi, 000B’I3KOBO Yy KBa-
JpaTHUX Ayxkax, mudpamu. [udpa B myxkkax noznadae Homep mpaii y «Crmcky
BHKOPHUCTAHOI JTiTeparypu». Ha3zBu mparip y CriucKy JiTeparypu po3TalloBYIOTECA Y
andasitHOMyY mopsaky i opopmtrorotscs 3a [OCT 7.1:2006 (nus. «bronetens BAK
VYkpainn, 2009, Ne 5, ¢ 26-30).

4.5. Hudposuii MaTepiai, Mo MOXIJIMBOCTI, CIIiJ] 3BOAUTH Y TAONIHIII 1 HE TyOIIO-
BaTh y TekcTi. TaOmuill moBHHHI OyTH KOMIIAKTHUMH, MaTH MOPSIKOBUN HOMED;
rpadu, KOJIOHKH MarOTh OyTH TOYHO BH3HAYEHUMH JIOT1UHO i rpadiuno. udposuii
Matepias TabauIh TOBHHEH OyTH 00poOeHNH cTaTuCTUIHO. Marepiai Ta0iuib (K
1 MaJIOHKIB) MMOBHUHEH OyTH 3pO3YMIINM HE3aJIeXKHO BiJ TeKCTy crarTi. [Ipm 00’ en-
HaHHI JIEKIJTbKOX PUCYHKIB a00 (oTorpadiii B OMMH PUCYHOK PEKOMEHAYETHCS TIO-
3HAYaTH KOYKEH 3 HUX MPOMHUCHUMH JliTepaMu 3HU3y. Hampuka:

A |

— t"

Puc. Kpucmanu (a) ma enoocnopu (6) wumamy Bacillus sp. ONU29,
OMPUMAHT MEMOOOM eNleKMPOHHOT MIKPOCKONIT

4.6. PucyHku BHKOHYIOTbCs y mporpamax «lliarpama Microsoft Graph» abo
«iarpama Microsoft Excel» Ta BcraBistoThest y TekeT. KojkHa KpuBa Ha pUCYHKY
MOBMHHA MaT¥ HOMEp, 3MICT KPUBHX HOSICHIOETHCS y MiANKCax Mig pucyHkoM. Ha
ocsiX aOCIMC 1 OpIMHAT PUCYHKA 3a3HAYAETHCS JIMIIE BEJIMYMHA, 1110 BUMIPIOETHCS, 1
po3mipHicTh B oguHuUIX CI (%, MM, T'i T.11.).
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4.7. 'V posnimi «Pe3ynpraTti mocnipkeHb» (SIKIIO el pO3/il HE MOEAHAHUH 3
«AHaN30M pe3ynbTariBy, OUB. 2.4) HEOOXiJHO BUKJIACTH JIMIIC BUSBICHI e(eKTH
0e3 KOMEHTapiB — BCi KOMEHTapi Ta MOSCHEHHs TIONAIOTHCS B 1 pe3ynbratiBy. [Ipu
BUKJIAJl pe3y/lbTaTiB CIiJi YHUKATH [MOBTOPEHHS 3MICTy TaOJHIb Ta PUCYHKIB, a
3BepTaTH yBary Ha HaWBaXJIUBIII (PaKTH Ta MEBHI 3aKOHOMIPHOCTI, [0 3 HUX BH-
TUIMBAIOTh. MareMarnyHi (XimMiuHi) (OpMyar BUKOHYIOTHCS 3aC00aMH BHY TPillTHBO-
ro penakropa dpopmyn «Microsoft Equaly i, mpu notpebi, HyMepyIOThCsL.

4.8. Y pozaini «AHaii3 pe3yibTraTiBy HeOoOX1IHO MMOKa3aTH MPUUUHHO-PE3YIIbTa-
TUBHI 3B’3KH MK BCTaHOBIICHUMH e(heKTaMH, TOPIBHATH OTPHMaHy iH(opMaIlio
3 JIAaHUMHU JIITepaTypH i HarOJIOCUTH Ha BUSIBIICHUX HOBUX JaHuX. [Ipu aHaumi3i ciiijg
MOCWJIATHCS HAa UTIOCTPAaTHBHUN Marepian cTaTTi. AHali3 Mae 3aKiHUyBaTHCS Bif-
MOBIJITIO HA MUTAHHS, TOCTABJICH] Y BCTYII.

Penkorerist Mae npaBo peiaryBaTH TEKCT CTATeH, PUCYHKIB Ta IMiJIITUCIB JIO0 HUX,
MOTO/DKYIOUH BiipelarOBaHMii BapiaHT 3 aBTOPOM, & TaKOXK BIJXWIISATH PYKOIIHCH,
SIKIIIO BOHU HE BijNOBigat0Th BuMoraMm «Bicauka OHY. Bionoris». Pykonucu cra-
Te, 0 MPUUHSATI 0 MyOMiKyBaHHs, aBTOPaM HE OBEPTAIOTHCS.

5. JITEPATYPA

Criucok JitepaTypu ApyKy€eTbCcS MOBOIO OpUTiHANY BiAnoBinHOI npari. Ha3su-
npamp y CIHUCKY JITepaTypy pO3TalIOBYIOThCA Y alaBiTHOMY MOPSIIKY 1 0(OpMITIO-
totbes 32 TOCT 7.1:2006.

JlonaTtkoBo y eleKTpOHHOMY BapiaHTi HeoOximHo momatu References odopwm-
JICHWH 3TiIHO MDKHApOAHMM CTaHapTaM 3a rapapiacbkum ctuieMm (BSI) na an-
miiiicekiid MoBi. [Ipu opopmiteHH] pociiicbkOMOBHOTO JKepera iHIIOK MOBOIO Iic-
7Sl TIEpeBEJICHHS JDKEpena B [KBaJpaTHUX MYXKKax| BKa3y€TbCsl TPAHCIITEpyBaHHS
POCIHCHKOTO BUXIJHOTO JDKEpena B THX XK€ paMKax O(QOpMIICHHS Ha aHIIIHCHKY
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MHNPOTU3BAITAJIBHA AKTUBHICTbD ECTEPIB IBYITIPO®EHY
IIPU TPAHCAEPMAJIBHOMY BBEJIEHHI

Ha mozeni kapareHiH-1HIyKOBaHOTO 3alajeHHs BCTAHOBIICHO, IO PIBEHb MPOTH3a-
MaJTbHOT aKTUBHOCTI CKJIATHUX ecTepiB i0ynpodeHy 3 pi3HOIO TOBKHUHOIO BYTIICBOA-
HEBOTO JIAHIIOTA IIPH X TPaHCIEPMAILHOMY BBEJICHHI 3@ IOKa3HUKAaMH JHHAMIKH
3MiHH MIAPHHA Ta 00’€My OCepeNKy 3amajieHHs He TOCTYMaloThcs edekty pede-
peHT-Tpenapary — Masi i0ympodeny, a y BUITaKy BUKOPUCTAHHS JOBTONAHITIOTOBHIX
€CTepiB HaBITh NMEPEBUIIYIOTH HOTO e(EeKT.

KurouoBi ciioBa: mpotnsanansHa akTuBHICTE, HII33, ectepn iGynpodeny, kapareHis,
TpaHCAEpMaIbHE BBEICHS.

... Texct Berymy 1o crarTi
Marepianu Ta METOH JTOCITiKEHb
TekcT MarepialiB Ta METOJIB pOOOTH
Pesynbrary Ta iX 00roBopeHHs
Buxutanensst pe3ynpTariB Ta iX aHami3
BucHoBkH
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IMPOTUBOBOCIHTAJIMTEJIBHASA AKTUBHOCTD CJOKHBIX
9PUPOB UBYITPODEHA ITPU TPAHCAEPMAJIBHOM BBEJEHUU

Pesrome

B pe3synbrare nmpoBeeHHOTO UCCIEIOBAHNS OBLIO MTOKAa3aHO, YTO YPOBEHD IMPOTHUBO-
BOCTIATUTEIIFHON aKTUBHOCTH 3(HPOB HOyNpodeHa ¢ pa3HOH ITUHON yIIepOTHON
LENH TPH UX TPAHCIESPMATbHOM BBEICHHWHU IO IMTOKA3aTeIsIM TMHAMUKNA W3MEHEHUS
o0Obema ovara BocraieHus He ycrynaioor 3¢ dexry pedepeHT-npenapara — Masu uoy-
npodeHa Ha MOJENH KapareHHH-NHAYIIHPOBAHOTO BOCTIAJICHHUA. A B CIy4ae UCIONb-
30BaHM [UIMHHOIETIOUCYHBIX 3()UPOB IEHCTBYIOT JIydIlle MTperapaTa CPaBHEHUSI.

KuaioueBble ciioBa: NpOTHBOBOCIAIUTENIbHAS aKTUBHOCTb, 3(UPBI, HOyIpodeH, Kap-
pareHuH, TpaHCAepPMalIbHOE BBEICHHE.

I. A. Kravchenko'?, B. V. Prystupa’, A. O. Kobernik'

' Odesa National Mechnykov University, Pharmaceutical Chemistry Department
2, Dvoryanska str., Odesa, 65082, Ukraine, e-mail: koberni@mail.ru

2 A. V. Bogatsky Physico-Chemical Institute of NAS Ukraine

86, Lustdorfska doroga, Odesa, 65080, Ukraine

ANTI-INFLAMMATORY ACTIVITY OF IBUPROFEN ESTERS
BY TRANSDERMAL DELIVERY

184

Abstract

The goal of this study was to investigate the anti-inflammatory activity of ibuprofen
esters ointment after their transdermal application on the model of carrageenaninduced
inflammation in experimental animals. In this paper, we have studied the transdermal
delivery of ibuprofen esters with methyl, ethyl, octyl and heptyl radicals. The anti-
inflammatory activity was assessed on the basis of inhibition of paw edema induced
by the injection of 0.2 ml of 0.2 % solution of carrageenan (an edematogenic agent)
into the subplantar region of the hind paw of the rat. The ointments were consisted of
PEG -1500, PEO -400 and 1,2- propylene glycol in the following proportions: 4 : 2: 3
and consisted 5 % of ibuprofen esters. For comparison, 5 % ibuprofen ointment (cream
Dolhit) was used. Paw volumes were measured at the beginning of the experiment
with a plethysmometer. As a result of the study, it was shown that the level of anti-
inflammatory activity ointment with ibuprofen esters with different length of radical
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in transdermal delivery was not different from anti-inflammatory activity of the
commercial referent drug — ibuprofen ointment and in some cases, were more active.
We shown that the transdermal delivery of methyl, ethyl and heptyl esters of ibuprofen
reduces the level of white blood cells in the blood of experimental rats to the level of
physiological norm at the 4th day, after a significant level increase in the acute phase
of inflammation.

Key words: anti-inflammatory activity, NSAIDs, ibuprofen esters, carrageenan,
transdermal delivery.
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