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Mam’aTi Banepia AHToHOBM4Ya BoHpapeHka “
In memory of Valery Antonovich Bondarenko

Mam’aTi Banepisa AHTOHOBM4Ya boHaapeHka
(17.03.1947 — 11.10.2020)

Ha 74 poui niwoB 3 XUTTa BUOAATHUIA YKpaiHCbKMIA doisionor i kpiobionor, JOKTop GionoriyHMX Hayk,
naypeart npemii imeHi O.B. MNMannagina, Copociscbkuii npodecop, npodecop kadeapwn disionorii rogmMHn
i TBapuH BionoriyHoro dakynbTeTy Banepin AHTOHOBUY BoHAapeHKo.

B.A. BoHaapeHko HapoamBcst B poauHi BincbkoBoro B ¢. CokoniB XXutommupcobkoi obnacrti. lNicns
3aKiHYeHHs1 cepeiHbol WKoNu B M. XKUTOMUP BCTYNMB 00 XapKiBCbKOro AepXXaBHOro YHIBEPCUTETY iMeHi
A.M. lopbkoro, skun 3akiHume y 1970 p. BiH cneuianisyBaBcs Ha kadeapi gisionorii nloanHu i TBapuH 1
OoTpMMaB cneuianbHicTb Bionor — gisionor nognHu Ta TBapwH. IMig kepiBHULTBOM akagemika B.M. HikiTiHa
BMKOHAB CBOi MepLli eKkcrnepumMeHTanbHi HaykoBi pobotn, ki OynuM npucesYeHi  OOCHIOKEHHI0
docdoninigHoro cknagy faep KMiTMH Ha pisHUX eTanax iHAuBiQyanbHOro po3BUTKY TBapuH. [licns
3aKiHYeHHs1 yHiBepcuTeTy 30MpaBcsa BCTynaTu A0 acnipaHTypu Ha kadenpy disionorii nogmMHm t1a TBapuH
0o akagemika B.M. HikitiHa, ane ©yB npu3saHun o apmii (nuneHb 1970 — nuneHb 1972 pp., KomaHgup
B3BOAY B/4 32558 y M. J1bBiB).

I3 cepnHa 1972 no BepeceHb 1973 p. npautoBaB iHxeHepoM y BcecolsHoMy HaykoBO-A0CAiAHOMY
iHCTUTYTI 3 OXOPOHW BOA M. XapKoBa, A€ 3arMaBCsl TOMOBHUM YMHOM MOLUYKOM fiTepatypu Ta ii
nepeknaaoMm 3 iHO3eMHMNX MOB (aHrnicbka, HiMelpbka, opaHuy3bka). Y 1973 p. BCTynMB O acnipaHTypu B
IHCTUTYT Npobnem kpiobionoril Ta kpiomeanunHn HAH Ykpainu. MNpavutotoum B iIHCTUTYTI, BiH NPOMLLIOB LUMSX
BiJ acnipaHTa o 3aBigytoyoro Bigainom kpiodpisionorii knituH (3 1992 p.). Y 1978 p. nig KepiBHULTBOM
uneHa-kopecnoHaeHta HAHY A.M. binoyca 3axuctue kaHanaaTcbKy guceptauito «lepekncHe OKUCNEHHS
ninigis B membpaHax MiTOXOHAPIN Nig BNAVBOM HU3bKMX TeMnepatyp», y 1989 p. — OOKTOPCbKY 3a TEMOIO
«Po3BuTOK i nonepeXeHHA TeMnepaTypHOro LWOKY KMiTuH». Y 1992 p. 3a CyKynHIiCTIO HayKOBWUX POBIT i
NigroToBNeHMX KaHAWAaTiB HayK MPUCBOKETLCA BYEHe 3BaHHSA npodpecopa. Y 1992 p. 3a uukn pobiT
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n Mam’aTi Banepis AHToHOBU4Ya BoHaapeHka
In memory of Valery Antonovich Bondarenko

«JdocnigxeHHa MexaHi3miB KpioyLkogXeHb BionoriyHux memopaH» MOMY MPUCYMKYETbCA MPeMisd iMeHi
O.B. NannagiHa HauioHanebHOi akagemii Hayk, B 1997 poui nomy BpyveHo gunnom CoOpoCiBCbKOro
npodgecopa (CLUA).

31990 p., He npunuHSA4YK poboTy B IHCTUTYTI Nnpobnem kpiobionorii Ta kpiomeanunHn HAH Ykpainu,
B.A. BoHaapeHko o4onue kadeapy disionorii noanHu | TBapyH XapKiBCbKOro HaLioHanbLHOro yHiBepcuteTy
imeHi B.H. Kapasina. HaykoBi pocnigxeHHs B.A. boHOapeHKka npuUCBSYEHi BMBYEHHIO MexaHi3MiB
mMoaudpikauii MemOpaHHMX CTPYKTyp Ta ix aganTtadii 40 3MiHM napameTpiB 30BHILLHLOrO CepefoBULLa,
NaTeHTHUX 3MiH CTaHy KNiTUH Nig Yac cTapiHHg, icTopil 6ionorii. BiH — aBTop ABOX MOHOrpadin, AeKinbKox
aBTOPCbKUX CBIiAOUTB Ha BUHaxoau. ABTop noHaza 300 HaykoBux npaup. i Noro kepiBHULTBOM 3aXULLEHO
30 kaHOmpaTcbkMX AucepTauii Ta 1 JOKTOpCbKa 3a cheuianbHOCTAMU «kpiobionoria» Ta «disionoria
noanHN Ta TBapuH». Ha TenepilHin Yac roTosi 4O 3aXUCTY We 2 KaHAuAAaTCbKi ancepTadii.

BoHpapeHko Banepii AHTOHOBMY ByB YneHoMm pepkonerivi 4 >xypHanis, NpuiMas y4acTb y poboTi
EkcnepTtHoi pagn Buwoi atectauiiHoi Komicii Ykpainn, 6yB uneHom [epXaBHOi akpeauTauiiHOi KoMiCil
YKpaiHn 3 npoBedeHHs eKcnepTnamn BULLMX y4OOBKX 3aKnagis, YneHom 2 kBanidikauinHnx pag i3 3axucty
avcepTauin. BiH HasaBxau 3anam’ATaeTbCa BCiM Komeram, Apy3sM i CTyAeHTaMm LWMPOK JTHOOUHOL,
TanaHoBUTUM NeadaroroM, BOYMIMBMM HayKOBLEM, KWW KOPUCTYBABCH 3acny>XeHWM aBTOPUTETOM i
rMnbokolo MoBarol BCiX, XTO OyB MOpy4Y i3 HUM YNPOAOBX AOBIMX POKIB MOro AiSnbHOCTI Ha 6Gnaro
YHiBepcuteTy.

BiyHa Ta cBiTna nomy nam’atb.

T.MN. BoHaapeHko, O.B. Harnos

BicHuk XapkiBcbKoro HauioHanbHoro yHiBepcuteTy imeHi B. H. KapasiHa
The Journal of V. N. Karazin Kharkiv National University
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eee BOTAHIKA TA EKOJIOIA POCJIUH eee
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YIK: 581.52:58.009 (477.54)

OcobnuBocTi hNOPUCTUYHOI CTPYKTYPU Ta NPOAYKTUBHOCTI CyXOAiNbHUX NYKiB

INiBoGepexHoro nicocteny YkpaiHm
10.I'. Famyns, .M. BonpapeHko, B.B. Bopo3eHeLb

Y cTaTtTi HaBegeHo pes3ynbTaTh AOCAIAKEHHS (DNOPUCTUYHOI CTPYKTYPU Ta NMPOAYKTUBHOCTI CYXOAINbHUX NyKIiB, AKi
3bepernuca B SpYyXHO-O6ankoBii cuctemi Ha TepuTopii 3MmiiBCbkoro p-Hy XapkiBcbkoi obnacti. [ocnimkeHHs
npoBeAeHi Ha MoAEeNbHUX AinsHkax 3 Tunosum ang JlisobepexHoro nicocteny YKpaiHu (oriopucTUYHUM CKNagom Ta
0COBMBOCTSIMM BMKOPUCTaHHS. BcTaHOBNEHO 0COGNMBOCTI 3aranbHOi MPOAYKTUBHOCTI (DITOLEHO3Y B 3aNEXHOCTI Bif
KonuBaHHSA iTomMacu ABOX NPOBIAHWMX TPYn POCNWH — 3MakiB Ta pisHoTpas’d. BussneHo, wo 3aranbHa dnopa
CYXOAiNbHMX NyKiB BkMoYae npuHanMHi 87 Buaie cyauHHux pocnuH. lNposigHi 10 poanHn o6’egHytoTe 70 BuAiB
(80,5 %). Hanmbinbwum yncnom BuAaiB npeactaBneHi poavHu Asteraceae Bercht. & J. Presl— 23 Buan (26,4 %),
Fabaceae Lindl. — 11 Bugis (12,6 %) i Poaceae Barnhart — 8 Buais (9,2 %). Takuii po3noain poavH € XxapakTepHUM
ONs TpaB’aHUCTUX doiToLeHOo3iB MonapkTu4Horo gprnopuctuyHoro uapctea. PoguHa Poaceae Bigirpae npoBigHy pornb y
dOopMyBaHHI Ny4HUX ITOLEHO3IB, TaK SK Ti NPeACTaBHUKN HanvacTille BUCTYNnaTb AOMIHAHTaMMU OCHOBHUX NYyYHMX
dopmauin. AHania ekomopdivYHOro cnekTpy ¢riopy BMSBUB Mnepesary NpeacTaBHUKIB KcepodpinbHoi rpynu. dnopa
OiNsiHKA npeacTaBrieHa TUMOBO JTYYHUMW, Fy4YHO-CTENOBMMM Ta cTenoBuMy Bugamu. OTpyMMaHi AaHi BKasylTb Ha
[0BOri 3HaYHy KcepodiTizaLilo TepuTopii AOCNIMKEHHS, WO XapaKTepHO AN YMOB CyXOAifbHUX MyKiB, po3TalloBaHUX
Ha BoOAoA4iNax 3 BUKMIOYHO aTMOC(EPHUM TUMOM 3BOMOXEHHS. Y CMeKTpi XUTTEBUX (POPM 3a 4YMCNOM BuUAIB
nepesaxatoTb GaraTopiyHi TpaB'aHUCTI Ny4yHO-CTENoBI Ta pyAepansHi pocnuHu (77,0 %), Wwo € TunosuMu Ans dnopu
nykiB XapkiBcbkoi 00nacTi. Takox 3Ha4YHUIM BHECOK y (oriopy BHOCATb OAHOPIYHMKN (17,2 %), nepeBaXkHO cereTasnbHi
Oyp’siHW, 3aHeceHi i3 cycigHix nonie. Cepen 6yp’sHIB 3BMYAHUMK € LUMPOKO PO3MOBCIOAXKEHI Ha MOPYLUIEHUX
MicLe3poCTaHHAX afBeHTUBHI BuAW, Taki sk Ambrosia artemisifolia L., Amaranthus retroflexus L., Cyclachaen
axanthifolia (Nutt.) Fresen. JocnigXeHHA NpOAYKTUBHOCTI Ny4HMX (piTOLEHO3IB NoKasanu, Wwo 4Yactka BuaiB 3 poanHu
Poaceae B 3aranbHiii (iTomaci Ha nykax 3 BUCOKOK NPOAYKTMBHICTIO 3a3Buyai ctaHoBUTb 35-40 %, Toai sik Ha
JinsiHKax 3 HW3bKOK MPOAYKTMBHICTIO BOHa Moxe cknagatn 6inbwe 50 %. OTpumaHi pesdynbTatu MOXyTb OyTu
MOSICHEHi MPOBIAHOK PONNI0 NPeACcTaBHUKIB poanHU Poaceae y hopMyBaHHI MyYHUX (DITOLEHO3IB B YMOBaxX BUCOKOI
KcepoaiTiaLii pOCNMHHOIO NOKPUBY.

KnrouoBi cnoBa: cyxodinbHi nyku, ghriopa, npodykmusHicmsb, chimomaca, Xapkiecbka obnacme.
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BeTyn

TpuBana ekcnnyaTauis nydHux iTOLEHO3iB 3a3BMYan NpuU3BOANTbL A0 X LWBUAKOI Aerpajauii Ta
3aMiHM MeHL LiHHMMK YrpynoBaHHAMMK 3 NepeBaXKaHHAM pyaepanbHux Buais. BHacnigok umx npouecis
He nuwe 306igHIETLCSA (PIOPUCTUYHE PI3HOMAaHITTH, @ W CYTTEBO 3HWKYETbCA MPOAYKTUBHICTb JTYYHMX
yrpynoBaHb. Lli npouecu npusBogate Ao TpaHcopMmalii giToLeHOo3iB Ta CNPUYNHAIOTL CYTTEBI 3MiHU
npoLeciB I'PYHTOYTBOPEHHS Ta iHLWMX MPOLECIB B ekocuctemax. 30epexeHHsl Ta BiAHOBNEHHS NPUPOOHMX
CyXOifbHMX NyKiB MOXe OyTM BUPILIEHO LINSXOM PEeryrbOBaHOIO BUMKOPUCTAHHS $IK NacoBuu, Ta
CiHOXaTen, Lo MOXE CNpUATU 30EpEexeHHI0 X MPUPOLHOI CTPYKTypU Ta OiOpi3HOMAHITTS, sIK 4acCTKu
OiopisHomaHiITTA JlicocTeny YkpaiHu.

Came ToMmy BYeHi npuaingaoTs Barato yBarv AOCHIOKEHHIO NPUPOOHNX KOPMOBKMX Yrigb JlicocTteny
Ykpainn. BuByaoTb NpoayKTUBHICTb, AMHAMIKY, BionoridyHe pisHOMaHITTS, 0cobnmnBOCTI TpaHcdopmauii Ta
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Hacnigkv aHTponoreHHoro Bnnvey (EpmoneHko, 1987; banawes u gp., 1988; JibiceHko, 1982; bensakos Ta
iH., 2017; Opnoea, 2001; TkayeHko, 1966). [MpoBoOATbCA TaKOX [OOCHIMKEHHA MNEepPEeTBOPEHHS
DioreoLeHO3iB CyxodinbHUX NyKiB NpW iX TpaHcdopmauii Ta 3apOCTaHHI AEePEBHOK Ta YarapHUKOBOK
pocnuHHicTio (TapaHeHko, 1946; AkybeHko, 2007). Taki npouecu BigbyBaTbca y BaraTbox obnacTsx
YKpaiHn, B TOMy ymncni i Ha XapKiBLUWHI.

Teputopia  pocnimkeHHs  HanexuTb Ao  3MiiBCbko-BankiBcbko-[lepradviBCcbkoro  pamnoHy
CepegHbopycbKkoi MPOBIiHUiT Ta po3TawoBaHa Ha TepuTopii 3MiiBCbkOro p-Hy XapkiBcbkoi obGnacri
(FTeoboTaHn4yeckoe panoHUpoBaHKE ..., 1977). ocnimkeHHa NpoBeaeHi Ha MOAENbHUX AiNAHKax TUMOBUX
3a (hriopmMCTUYHMM CKNNagoM Ta BUKOPUCTaHHAM Ans JliBobGepexxHoro nicocteny YkpaiHu nykis, siki Bce e
36epernucs B XapkiBCbkin obnacTi Ha 3HayHWMX nrowiax. BuBueHHs 3MiH y cropi Ta NpoayKTMBHOCTI
CyXofinbHUX NYKIB € akTyanbHOW 3ajayelo OOChiSXEeHHA Ta MOAentoBaHHA NpoLeciB i3 TpaHcdopmadii
MPUPOAHNX MYYHUX EKOCUCTEM.

Marepianu Ta metogm

HocnimkeHHs npoBedeHi Ha TepuTopii ApyXHO-6aNKoBOi CUCTEMM, BKPUTOI CYyXOAiNTbHUMM JyKamu
Ha Bogogaini pidok Yau Ta Cisepcbkun JoHeub nobnuay cin YepsoHa NongHa Ta BogsaHe (3MiiBCbkM p-H
XapkiBcbKoi 0611.).

[na BnBYeHHs dnopu Gyno 3pobrieHo 12 reoBOTaHIYHMX OMUCIB TUMOBUX MOAENbHUX LINAHOK i
3ibpaHo ©Onm3bko 70 repbapHux apkywiB, ki Hapasi 30epiratotbcs B [epbapii  XapkiBcbkoro
HauioHanbHOro yHiBepcuteTy iMmeHi B.H. KapasiHa (CWU). KpytnusHa cxuniB KONMBaeTbCS B MeXax 2—
20 %. Mpwu ubomy Binblia YacTuHa nnowagok matTb nisgeHHy (Ne: 1, 2, 3, 7), abo niBgeHHo-cxigHy (Ne:
5, 6, 8) ekcnoauuii. binbLwicte NpobHux nnowagok (Ne: 4, 5, 6, 7, 8, 9, 11, 12) po3TawoBaHi y cepeaHin
YacCTUHI Cxuny Nopyd i3 NonaAMK, Ae BMPOLLYHOTb CirlbCbKorocnogapcbki kynbTypu. OinaHkun Ne 1, Ne 2 ta
Ne 10 sHaxogsTbcs 6insa goporun. MNpu uboMy ainsHkmM Ne 1, Ne 2 Ta Ne 3 nepebyBatoTe B OTOUEHHI AepeB
Ta KywiB. KapTa-cxema mapLipyTy AOCHI[IXEHHS Ta po3TallyBaHHS MPOOHUX MNIoLWazoK Ha TepuTopii
JocnigpkeHHsa HaBeaeHa Ha puc. 1.

c. Yepuona

Hoasua ||

i |

{} \

Puc. 1. Kaptocxema TepuTopii AocnimkeHb (KOBTOK MiHi€l0 MO3HA4YEeHO MapLlipyT, YEPBOHUMMU
Kpankamu — po3TaLlyBaHHsi NpOBHMX NNoLaaokK)

Fig. 1. The map of the studied area (yellow line indicates the route, red dots are the locations of the test
plots)

DocnigxkeHHss ¢nopu npoBefeHO 3a CTaHOAPTHUMKM MeTogamu reoboTaHiYHMX  [OCHigXKeHb
CuctematuyHuim adania dnopun npoBegeHun 3a O.l. TonmadoBum (1970). TirpomopdiyHmin  Ta
ueHomopdivyHun aHanism npoeegeHi 3a O.J1. benbrapgom (1950). Haseu BuaiB HaBedeHi BiaNoBigHO Ao
yek-nucta (Mosyakin, Fedoronchuk, 1999).

JocnimkeHHs1 NpoaoyKTUBHOCTI TPABOCTOI NPOBeAEHO Ha 6 MogenbHux AinsHkax (Ne: 1, 3,4, 7, 9,
11) meTtogom npobHux ykociB Ha nnowagui 1 M. kB. [ocnogapcbka NPOAYKTUBHICTb, abo ypoXarHICTb
CiHa BM3Hayanacb npuv BMCYLUYBaHHI 3pi3aHOro TpaBOCTO. 3pi3aHi pOCAVHU BUCYLLIYBanu A0 MNOBITPAHO-
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CYXOro cTaHy Ta copTyBanu Ha ABi rpynu — 3raku Ta pi3HOTpaB’s, ONs SKUX i BCTAHOBMOBaNM Baroee
cniBBigHowWweHHs1 (AkybeHko, 2007).

Pe3ynbTaTtn Ta 06roBOpeHHsA

3a pesynbTataMu JOCNIMDKEHHS BCTAHOBMEHO, WO 3aranbHa dnopa AOCRiMKEHNX CyXOAiNbHUX
nykiB 4OCMTb pi3HOMaHITHa Ta BKMYae npuHammHi 87 BuAiB CyOUHHUX POCIWH, WO HanexaTb A0 68
pogais, 24 poavH Ta 2 Bigainie. NepeBaxHa GinbLUiCTb BUAIB NpeacTasneHa Bigainom Magnoliophyta — 86
BuaiB. 3 HUX o knacy Magnoliopsida HanexuTb 75 Bugis, ao knacy Liliopsida — 11 Bugis (tabn. 1).

Tabnuusa 1. CuctematuyHa cTpykTypa cdonopm
Table 1. The systematic structure of the flora

Yucno poauH Yucno poais UYucno Bugis
Bianin / Knac abcontoTHe % abconioTHe % abconioTHe %
3Ha4YeHHs 3HaYeHHs 3HaYeHHs
Equisetophyta 1 4,2 1 1,5 1 0,9
Magnoliophyta 23 95,8 67 98,5 86 99,1
Magnoliopsida 20 83,3 57 83,8 75 86,3
Liliopsida 3 12,5 10 14,7 11 12,8
Ycboro 24 - 68 - 87 -

MpoBigHe micue 3a 4dncrnom BuAiB 3armatoTb 10 poauH, siKi y CyKymHOCTI BkMoyatoTb 70 BuaiB
(80,5 %) (Tabn. 2). Hanbinbwmm 4Yncnom BUAIB NpeacTtaBneHi poguHn Asteraceae — 23 sugn (26,4 %),
Fabaceae — 11 Bugis (12,6 %) i Poaceae — 8 BuaiB (9,2 %). Takui po3nogin poavH € xapakTepHum ans
TpaB’aHUCTUX hiToL,eHOo3iB [onapKTMyHOro onopmMcTMYHOro LapcTtea. PoguHa Poaceae Bigirpae npoBigHy
ponb y opMyBaHHI Ny4yHUX piToLeHo3iB, came Ti NPeACTaBHUKN HanvacTille BUCTYNalTb AOMiHaHTaMu
Ta coOOMiHaHTaMM OCHOBHUX NyYHUX hopMaLlini.

3aranbHuUi CNekTp poauH 3 JOMiHYBaHHAM NpeaCcTaBHUKIB poanH Asteraceae, Fabaceae, Poaceae,
Lamiaceae, Rosaceae TvnoBwui ONs CyXOAiNbHWUX NykiB (NeBHOK Mipolo nopylueHux) JliBobepexHoro
nicocteny YkpaiHu (Dolynska et al.,, 2019; binses Ta iH., 2018; OpnoBa, 2014). lNpu UbOMY 3Ha4Ha
nepesara ancTPOBUX MOXe OyTU MOSICHEHA 3HAYHOK Yy4acTio Yy cknagi drnopu BuUAIB-Oyp’aHIB, AKi
NPOHUKaIOTL Ha TEPUTOPID AOCNISKEHHA 3 MoniB, po3TalloBaHMx 06abid apy Ta no y3bivydsiM rpyHTOBOI
Joporu, sika IpoxoauTb APOM.

Binbw iHpopMaTUBHUM M5 BU3HAYEHHA MOKa3HMKa CTanocCTi diTOLEHO3y € pe3ynbTaTth aHanisy
dnopn 3a xutTeBUMM popMamu. Hamm BCTaHOBMEHO, WO MPOBIOHY pofib Yy (hropi TepuTopii MalTb
TpaB’aHuCTi BaratopiyHukn — 67 Bugie, abo 77 % Bciei dnopu. [pyna KOpeHeBULHMX BUAiB
npeactaBneHa nepesBaxHo 3nakamu: Elytrigia repens (L.) Desv. ex Nevski, Bugamn pogis Poal. Ta
Agrostis L. Hesaxaroun Ha nepeBaxaHHs y donopi GaraTopidHMKiB, 3HA4YHY 4YacTKy y cknagi cnopu
MaloTb OAHO- Ta ABopivHi Buam — 5 (5,8 %) Ta 15 Buais (17,2 %) signosigHo. Cepen HUX 3yCTpidaloTbCH
AK TMMOBO Ny4YHi BUAMW, Tak i 6yp’aHu. OTpumaHi AaHi ceig4aTb Npo Te, WO OOCHiMXKEHi Nyku 3asHaloTb
3HAYHOro aHTpoMiYHOro TUcky (Tabn. 3).

Y cnekTpi XUTTEBMX (POPM 3HAYHO MepeBaxatoTb OaraTopiyHi TpaB'sHUCTI JNy4HO-CTEMOBI Ta
pyoeparnbHi BAAM 3 POAVH 3NakKiB, auCcTpoBMX, 6060BMX Ta iHLLNX TUMOBUX ANl CYXOAiNbHMX NYKIB POAMH.

LlikaBMM BUSIBUBCS 3HAYHWA BHECOK y prnopy oAaHopivHMKIB. [lepeBaXHO BOHW npeacTaBrieHi
LUMPOKO PO3MNOBCIOMKEHNUMN B perioHi byp’asHamn (Amarantus retroflexus L., Ambrosia artemisiifolia L.,
Cyclachaen axanthifolia (Nutt.) Fresen., Erigeron acris L., Lactuca serriolal., Matriacaria
perforata Merat.). Cepen [OBOpPIYHWMKIB MOXHa BWZINUTM NpeacTaBHMKIB poauH Apiaceae (Daucus
carota L., Eryngium planum L., Silaum silaus (L.) Schinz. et Thell.) Ta Scrophulariaceae (Verbascum
lychnitis L., Verbascum thapsus L.). Takuii posnogin 3a >XUTTEBUMM POpPMaMM, 3i 3HAYHOKO Y4acTHO
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OOHOPIYHUKIB, BKa3ye Ha MeBHi OCOBMMBOCTI aHTPOMIYHOrO HaBaHTaxeHHs. [Ona niaTBepaXeHHs
BULLIEBUKNAAEHNX BUCHOBKIB MM NMPOBENM aHari3 LLeHOMOpPdiYHOi CTPYKTypu chrnopw.

Ta6bnuua 2. CnekTp NpoBiAHUX poauH cropum
Table 2. The spectrum of leading families of the flora

Yncno Buais Yuncno pogis
Poauka abcontoTHe % peVlT_MHrOBe abcontoTHe o
3HaYeHHs micue 3HaYeHHs

Asteraceae 23 26,4 | 21 30,9
Fabaceae 11 12,6 I 6 8,8
Poaceae 8 9,2 1 8 11,8
Lamiaceae 7 8,1 v 6 8,8
Rosaceae 6 6,9 \Y 5 7,4
Rubiaceae 4 4,6 \ 1 1,5
Scrophulariaceae 4 4.6 VI 2 2,9
Apiaceae 3 3,5 VI 2 29
Alliaceae 2 23 IX 2 29
Brassicaceae 2 2,3 IX 2 2,9
[HLwi 17 19,5 - 13 19,2

Ta6bnuua 3. Po3noain BuAiB 3a TMNamm XUTTeBUX hopm
Table 3. The distribution of the species by types of life forms

Yucno Buais
XutreBa chopma
a6ec. %
Tpa’’aHucTi 6araTopivyHUKKM 67 77,0
[BOpiYHMKM 5 5,8
OAHopiYHMKM 15 17,2
Ycboro 87 100

3a pesynbTatamu JOCHIAKEHHA LEHOMOPIYHOI CTPYKTYpU CKnageHa MaTtpuus LIEHOTUYHOI
CTPYKTYpy coniopu (Tabn. 4), sika 4EMOHCTPYE KiNbKICHUIA PO3MNOAIN KOXHOI LIeHOrpynu.

Mpwn aHanisi maTpuli QITOLEHOTUYHMX rpyn ByNo BCTAHOBIIEHO NEpPEBaXKaHHA TUMOBO Jy4YHUX BUAIB
(MpaTaHTiB), AKi B CyKyMnmHOCTI HapaxoByTb 47 BugiB. [Npu uboMy HanbGinblle npeacTaBrieHi cTenaHTu-
npataHtn (13), pyaepaHTu-npataHTn (8) Ta cinbBaHTU-npaTtaHTK (8 BMAiB). B UinoMmy mMoxHa 3pobuTn
BMCHOBOK MNP0 AOBOi KCEPOMOPMHI YMOBU AOCRIMKEHOT AINAHKN, WO 06yMOBMIOE 3HAYHY yYacTb Yy cknagi
chnopu cTenaHTiB.
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pyna pyaepaHTiB HapaxoBye B cykynHocTi 41 Bug. Ceped HMX Hambinbwmm 4Yucrom BugiB
npeacrtaeneHa rpyna pygepanbHux pocnmH — 20 BugiB. Ha gpyromy Micui 3HaxoasiTbCa pygepaHTu-
npataHTK (8 BuaiB). 3Ha4YHMI BKNag pygepanbHOoi dopakuii y dnopy Moxe OyTn MOSCHEHUA IPYHTOBUMM
aoporamu, WO MPOXOAATb TEpPUTOPIEID AOCMIMKEHHSA, Ta OTOYEHHSAM [AaHoi NyKu arpoueHo3amm
(am.. puc. 1). Ponb iHWKXX LEHOTUYHUX TPy Y cknagi hnopu AOCHiAKEHNX CyXOAiNbHUX JyKiB HE3HAYHa.

Tabnuusa 4. MaTpuusa LeHOTUYHOI CTPYKTYpu cdnopm (A — dpakuia nyyHux suais; B — pyaepanbHa
dpakuis dpnopwn)

Table 4. The matrix of the coenotical structure of the flora (A — fraction of the meadow species; B —
ruderal fraction of flora)

A Sil | Pr | Ru | St | StPr | PrRu B Sil | Pr | Ru | St | StPr | PrRu
StPr- StPr-

Sil- 8 5 1 Sil- 8 5 1

Pr- 3 3 2 5 Pr- 3 3 2 5

St- 13 4 4 2 St- 13 | 4 4 2
Ru- 1 8 20 3 Ru- 1 8 20 3

Ps- 1 Ps- 1

Hal- 1 Hal- 1

AHani3 ekomopdivyHOro cnekTpy dropu 3a hakTopomM BOSIOrOCTi MOKasas, L0 B panoHi AochigKeHb
nepeBaxaloTb POCHMHN MOCYLUNIMBUX MicLie3pocTaHb — kcepomesoditn (36 Bugis, abo 41 %) (tabn. 5).
3HayHy vacTky y cnopi cknagaTb me3okcepoditn — 28 Bugis (32 % dnopu) i pocnvHu AiNsSHOK 3
NOMIPHUM 3BOMOXEHHSAM — me3oditn (18 Buais, abo 21 %), 0o AKMX HanexaTb TUMOBO JyYHi, Ny4HO-
cTenosi Ta crtenosi Buan pocnuH. OTpuMaHi AaHi BKa3yloTb Ha A0BONI 3HaYHy kcepodpiTizauio TepuTopii
OOCMNIIKEHHS, WO XapaKTepHO ANA YMOB CyXOAINbHUX JyKiB, PO3TalIOBaHUX Ha BOAOAINAX 3 BUKITHOYHO
aTMocepHUM Ta HiBanbHUM TUMOM 3BOSTOXKEHHS.

Tabnuusa 5. lirpomopdivyHa cTpykTypa drnopu
Table 5. The hygromorphic structure of the flora

Ynucno Buais
Firpomopdu

a6c. %
Mesoditu Ms 18 21
Kcepomesoditn KsMs 36 41
Me3sokcepoditn MsKs 28 32
Kcepoditn Ks 3 4
Measorirpoditn MsHg 1 1
lirpomesodiTn HgMs 1 1
Ycboro 87 100 %
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BuB4eHHA rocnogapcbkoi NPOAYKTUBHOCTI MYyYHOI POCAMHHOCTI CyXOAiINbHUX NnykiB 6yno npoBeaeHo
AN LWeCT ModeNbHMX MOLWaZoK Ta Nokasasno TakuMi po3nogin 3a (iTomacok OCHOBHUX rpyn (puc. 2).

700
~ 600 ]
8" —
@ 500 —
3
£ 400 _
B
© 300
=
© 200
0 4 3 1 11 7 9
O 3aranbHui ykic, 1 661 616 560 481 403 290
@3naku, r 261 246 250 120 150 160
B Pi3HoTpaB's, r 400 370 310 361 253 130
LinsaHkn

Puc. 2. MpoayKTUBHICTL TpaBOCTOK (3a cyxokw ¢iToMacorw) Ha MoAenbHUX MnrowagKax
CyxoAiNbHUX NyKiB
Fig. 2. The productivity of the herbage (by the dry phytomass) on the test plots of the dry meadow

Ha Bcix ginsHkax pisHOTpaB’s Mae binbll CyTTeBUMN BKMNag y bitomacy, 3a BUKIMIOYEHHAM AiNSHKN
Ne 9, ans skoi GinbMA BHECOK y 3aranbHy iTomMacy ykocy Manu 3naku. Lle nosicHoeTbest GinbLuoto
KCEepOMOpPHICTIO YMOB AinsHku. Npyn LbOMy 3 puc. 2 BMOHO, LIO 3araribHe 3MEHLUEHHsI hitomacu Ha
AinsHKax BigOyBaeTbCsl 32 paxyHOK 3MEHLUEHHS! biTomacy pi3HOTpaB’'sl Npu BiQHOCHO cCTanii mMaci 3nakis.
Takox 6yna nobyaoBaHa rictorpama cniBeigHOLEHHS ddiTOMacK pisHOTpaB’st 4O doiToMacK 3nakiB (puc. 3).
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Puc. 3. CniBBigHOWeHHA dhiTOMacu 3nakiB Ta pisHOTpaB’A
Fig. 3. The ratio of the cereals and motley grass phytomass
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MopiBHIOKYM NMOKA3HMKKU CMIBBIGHOLLIEHHST Barn cyxoi ¢hitomacy 3nakiB Ta pi3HOTpaB’s Ha Pi3HUX
pinsiHkax (puc. 3) 3 rictorpaMoro NPOAYKTUBHOCTI (pUC. 2), MOXHa 3p00OMTM BUCHOBOK, LLIO YacTKa 3rakiB y
TPaBOCTOI YOTUPBLOX AOCHiAKEHNX OinsHok (ainaHku Ne: 1, 3, 4, 7) CyxO4inbHUX NyKiB, HE3amnexHo Big iX
3aranbHoi npogykTmeHocTi, cknagae 35-40 %. Ha ginaHui 3 Hu3bkoto npoayktmBHicTio (Ne 9) yacTtka
3nakiB ctae 3Ha4yHo Ginbwot 3a 50 %. Takox 3HA4YHO MEHLLUOK € MacoBa 4yacTka 3nakiB Ha ainaHui 11,
Lo MoXe BYyTW NOsSiCHEHE 3HAYHOK KiNbKICTIO Ha Ui ginaHui 6yp’aHiB Ta npouecamu gerpagauii rpyHTiB
BHacnigok ammuBy. BugoBa 4ncenbHICTb 3nakiB Ha il AinsHui AeLwo 3pocTae 3a paxyHoK 3nakiB-0yp’sHiBs.

BucHoBku

3a pesynbTatamm nNpoBEeAEHOro AOCHiMKEHHs bropyu Ta NPOAYKTUBHOCTI CyXOAiNbHUX nyKiB
BCTAHOBIMEHO, O KONMBaHHS 3aranbHOi MNPOAYKTUBHOCTI TpaB’sHOro iToueHo3y O6inbliok Mipoto
3anexuTb He Big cknagy dnopu, a Bid YMOB 3BOJSIOXKEHHSA Ta A0Ope KOpentoe 3 KoNMBaHHAMU diTomacu
OBOX MNPOBIOHUX Fpyn pocnvH — 3MakiB Ta pisHOTpas’'s. BcTaHoBMeHO, WO 4YacTka 3nakiB y cknagi
diTomMacu ykocy 3 BUCOKOK MNPOAYKTUBHICTIO Moxe cTaHoButM 35—40 %. Ha ginsiHkax 3 HM3bKO
NPOAYKTUBHICTIO YacTKka 3MakiB 3pocTae n moxe OyTu 3HayHo Oinbloto 3a 50 %, y 3B’A3Ky 3 NpPOBigHOK
PONMo TUMNOBUX ONSA CyXOAiNbHUX NyKIB NpeacTaBHWUKIB poauvHu Poaceae y opMyBaHHI AOCHIAXEHUX
giToLEeHO3IB.
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Features of floristic structure and productivity of dry meadows of the Left-

Bank Forest-Steppe of Ukraine
Yu. Gamulya, H. Bondarenko, V. Borozenets

The article presents the results of study of floristic structure and productivity of the dry meadows preserved in the
ravine and gully system in the Zmiiv District of the Kharkiv Region. The research was carried out at the model sites
with floral composition and features of use typical for the Left-Bank Forest-Steppe of Ukraine. It was established that
the total phytocenosis productivity depends on the phytomass fluctuations of two main groups of plants, forbs and
grasses. The flora of the studied meadows includes at least 87 vascular plant species. The ten main families
altogether number 70 species (80.5 % of the species composition). The families Asteraceae Bercht. & J. Pres| (23
species, 26.4 %), Fabaceae Lindl. (11 species, 12.6 %) and Poaceae Barnhart (8 species, 9.2 %) are presented best.
This ratio of families is characteristic of herbaceous phytocenoses of the Holarctic floristic realm. The Poaceae family
plays the leading role in the formation of meadow phytocenoses, since its members often dominate the main meadow
formations. Analysis of the flora ecomorph spectrum revealed prevalence of a xerophilous group that includes
meadow, meadow-steppe and steppe species. The obtained data indicate a rather significant xerophytization of the
study area, which is typical for the growing conditions of the dry meadows located on the watersheds with
atmospheric type of humidification only. Perennial herbaceous meadow-steppe and some ruderal species prevailed
in the life form spectrum (77.0 %), which is characteristic of the meadow flora of the Kharkiv Region. Annual segetal
weeds, introduced from neighboring fields, contribute significantly to the meadow flora (17.2 %), in particular, such
adventive species as Ambrosia artemisifolia L., Amaranthus retroflexus L., and Cyclachaen axanthifolia (Nutt.)
Fresen. The research of phytocenose productivity showed that the Poaceae proportion in the meadows with high
productivity is usually about 35-40 %. In the meadows with low productivity, it can exceed 50 % that is explained by
the leading role of the family Poaceae in the formation of meadow phytocenoses under high xerophytization of the
vegetation cover.

Key words: dry meadows, flora, productivity, phytomass, Kharkiv Region.
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10.I'. Famyns, .M. BoHpapeHko, B.B. Bopo3eHeub m
Yu. Gamulya, H. Bondarenko, V. Borozenets

Ocob6eHHOCTN hrIOPUCTUHECKON CTPYKTYPbl U NPOAYKTUBHOCTU CYyXOAOSbHbIX

nyroB JleBobepexHoun necocrtenu YKpauvHbl
K0.I'. Tamyns, .M. BoHpapeHko, B.B. BoposeHeL

B ctatbe npuBegeHbl pesynbTaThl MCCnenoBaHWUs (ONOPUCTUYECKOW CTPYKTYPbl M MPOOYKTUBHOCTM CyXOAOSbHbIX
NyroB, KOTOpble COXPaHUIUCb B OBPaXHO-Oano4HOW cucTteme Ha TeppuTopun 3MMEBCKOTO p-Ha XapbKOBCKOM
obnactu. iccnegoBaHus npoBeAeHbl HA MOAENbHbIX y4acTKax ¢ TUMUYHBIM Ans JleBobepexxHon necoctenn YKpauHsbl
(hNopUCTUHECKUM COCTAaBOM M XapaKTEpPOM WCMOSb30BaHUsS. YCTaHOBMNEHbI 0COGEHHOCTM 06LLEe NpoaYyKTUBHOCTM
uTOLIEHO3a B 3aBUCMMOCTU OT KonebaHus doutomacchl ABYX BeAyLUMX FPYyNn pacTEHU — 311akoB U pa3HOTPaBbS.
BobisiBneHo, 4to obuas driopa CyxoaorbHbIX JTYroB BKIOYaeT He MeHee 87 BUOOB COCYAMCTbIX pacTeHui. Beaywime
10 cemeinctB ob6beamHsaoT 70 BugoB (80,5 %). Hanbonbwimm yMcnom BUOoOB npeactaBneHbl cemencTBa Asteraceae
Bercht. & J. Presl — 23 Bupa (26,4 %), Fabaceae Lindl. — 11 BugoB (12,6 %) n Poaceae Barnhart — 8 BngoB (9,2 %).
Takoe pacnpefeneHve CEMeNCTB XxapakTepHO ANA TPaBAHUCTLIX PUTOLLEHO30B [TonapkTnyeckoro ropucTUYecKoro
uapctea. CemencrtBo Poaceae uvrpaeT Befyllyl poflb B (hopMMpoBaHMM NyroBbiXx (PUTOLEHO30B, Tak Kak ero
npeacTaBUTENN Yalle BCEro BbICTYNarT AOMMHAHTaMM OCHOBHbIX MyroBbiX dopmaumi. AHanm3 akoMopdu4eckoro
cnekTpa cropbl BbisSiBMN NpeobnagaHue npeacraButeneit kcepodunbHorn rpynnbl. ®nopa yyactka npegcraBneHa
TUMWYHO NYrOBbIMW, JYrOBO-CTEMHLIMU W CTENHbIMW BuZamu. [lonyyeHHble OaHHbIE YKa3biBaT Ha [OBOJSIBHO
3HAYMTENBHYHO KCEpOUTM3IaLMNI0 TEPPUTOPUN UCCMEAOBAHUS, YTO XapaKTepHO ANs YCMOBUN CyXOOOJSbHbIX NYroB,
pPacrnonoXeHHbIX Ha Bogopasdenax C UCKIMIOYMTENBHO aTMOCHEPHBIM TUMOM YBINaXHeEHUs. B cnekTpe XM3HEHHbIX
dopm no uucny BuAoB npeobnagaloT MHOrONEeTHWE TPaBSHUCTbIE IYrOBO-CTEMHbIE W pyAeparnbHble pacTeHus
(77,0 %), 4yTO xapakTepHo Ans dnopbl NyroB XapbKOBCKOW obracTu. Takke 3Ha4yMTeNbHbIN BKNaa BO onopy BHOCAT
onHoneTHukn (17,2 %), NpenmyLLIeCTBEHHO cereTarnbHble COPHSIKM, 3aHECEHHbIE C coceHux nornei. Cpean CopHbIX
BMOOB OObIYHbI TUMMYHbIE AN HAPYLUEHHbIX MECTOnpou3pacTaHuil afBeHTWBHbIE BWUAbl, Takue kak Ambrosia
artemisifolia L., Amaranthus retroflexus L., Cyclachaen axanthifolia (Nutt.) Fresen n gp. ViayueHne npogyKTMBHOCTM
nyrosbIX (OUTOLEHO30B Mokasarso, YTo [ofsi NpeacTaBuTenen cemenctea Poaceae B o6Luel outomacce Ha nyrax ¢
BbICOKO/  MPOU3BOAMTENbHOCTBIO  00bIMHO  cocTaBnseT 35-40 %, Torga Kak Ha ydacTkax C  HU3KOW
NPOM3BOAMTENBHOCTBIO OHA MOXeET npeBbiwaTtb 50 %. MNonyyeHHble pe3ynbTaTbl MOryT ObiTb OOBACHEHBLI BeayLLEN
ponblo npeacTaBuTenen cemencrsa Poaceae B (HOPMMPOBAHUM IYroBbIX (OUTOLLEHO30B B YCITOBUSAX BbICOKOW
KcepoduTM3aumMm pacTUTENBHOrO NOKPOBa.

KnioueBble cnoBa: ¢siopa, cyxodosibHbie nyaa, MpodyKmueHocmb, humomacca, XapbKkoeckasi obracme.
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MaTepiann 0o cTBOpeHHs1 60TaHi4YHOro 3akasHuka «HoBoXXaHiBCbKUN»
(m. XapkiB, YkpaiHa)
K.O. 3BsiriHueBa

MpencraBneHo pesynbTaTy eKONoro-hropUCTUYHMX AOCHIAXKEHb papUTETHOI KOMMNOHEHTM ypGaHodnopu Xapkosa y
JonuvHi pivkn Yam y HosobaBapcbkoMmy MikpopaioHi, wo nposegeHi y 2017—2020 pp. Y niBobepexHin YacTuHi
3annasu p. Yam nobnumay 3anisHn4yHoi ctaHuii «HoBoxxaHoBe» Gyna gocnigxeHa TpukyTHa ginsiHka nnoweto 30,48 ra,
ska obmexeHa 3 ABOX OOKiB 3ami3HMYHMMM Hacunamu. [onuvHa p. YOou posTawoBaHa y MiBHIYHO-CXiOHIN YacTuHi
MiCTa, MEepeBaXXHO Ha MarloOOCBOEHMX paHille TepuTopiax, ii 3HayHa YacTUHA 3HAXOAMTbCS Y 30HI BiOYY)KEHHS
XapKiBCbKOro 3anisHMYHOrO By3ra Ta aBTOTPaAHCMOPTHUX LWWNSAxiB. Benuka tepuTtopis pivkn 3abonoyeHa, Tomy
ManonpuaaTtHa Ans BUKOPUCTaHHA. Ha TepuTopii MicTa npoxoauTb YASHCBKUI €KOKOPUAOP MICLEBOro 3HadeHHs. [o
Moro cknagy BXxoOsATb ABi KMOYOBi Teputopii: BooHO-60MoTHe yrinas «>KOBTHEBWIA rigponapk» i rigponoriyHunii
3aKa3HuWK MicueBoro 3HavyeHHs1 «KptokiBcbkuii». Hapasi 3anponoHoBaHO CTBOPEHHsT GOTaHIYHOro 3akasHuka MicLLIeBOro
3Ha4YeHHs «HOBOXaHIBCbKUA» ANS OXOPOHU PIOKICHWX BWAIB Ta yrpynoBaHb Ha TepwuTopii XapkiBCbkoi obnacri,
3okpema anga 30epexeHHs dopmauii cnpaexHix nykiB (Prata genuine) knacy Festuceta pratensis. O6’ekT Mmae
HayKkoBe 3HaYeHHs, Ha AinsHUi 3pocTalTb BMAM, SKi 3aHeceHi Ao YepBoHoi KHurn YkpaiHv Ta nignagatotb nig gito
KoHBeHLUii npo MikHapoAHy TOpriBM BuMAamMu AMKOI dayHu i donopu, WO 3HaAXoOATbCA Mif 3arpo30K 3HULLIEHHS
(CITES). Le Taki Buau pocnuH, sk Ophioglossum vulgatum, Botrychium lunaria, Anacamptis coriophora, A. palustris,
Epipactis palustris, Parnassia palustris, Centaurium erythraea, C. pulchellum, Valeriana officinalis, Inula helenium,
Dianthus stenocalyx. ®iTOpi3HOMaHITTA OOCAIMKEHOI AiNsAHKM NpeacTaBneHo fyYyHUMU Ta cynilaHuMu Buaamu
CcyavHHuX pocnuH: Calamagrostis epigeios, Agrostis vinealis, Poa pratensis, Koeleria cristata, Nardus stricta,
Sieglingia decumbens, Anthoxanthum odoratum, Festuca orientalis, Juncus gerardii, Botrychium lunaria, Genista
tinctoria, Solidago virgaurea, Euphrasia pectinata, Stellaria graminea, Hieracium villosum, H. umbellatum, Polygala
sibirica, Plantago lanceolata, Equisetum arvense, Achillea submillefolium. Y ctaTTi HaBeAEHO KapTW MOLLUMPEHHS
YEepPBOHOKHWXHUX BuUAiB Botrychium lunaria, Anacamptis coriophora, Anacamptis palustris, Dactylorhiza incarnate,
Epipactis palustris Ha TepuTOpii 3aNPONOHOBAHOIO 3akasHuka.

KnrouoBi cnoBa: rpupodHo-3anosidHull ¢poHd, bomaHidHUl 3aKka3HuK, papumemHa ¢priopa, M. Xapkis.

lpo aemopa:
K.O. 3esriHueBa — XapkiBCbkuii HauioHanbHUi yHiBepcuTeT iMeHi B.H. KapasiHa, m. CBo6oawn, 4, Xapkis, YkpaiHa,
61022, karina.zvyagintseva@karazin.ua, https://orcid.org/0000-0001-8940-4383

Bctyn

B ymoBax rnobanbHOro aHTPOMOreHHOro BMMMBY HA MNPUPOOHWUA  POCIMHHWUIA  MOKPUB
HaBaXXNMBILLMM NPUPOLOOXOPOHHUM 3aBAaHHAM € 30epeXeHHs BUOOBOrO Pi3HOMAaHITTA POCIUHHMX
yrpynoBaHb 1, Hacamnepesn, 3abe3neyvyeHHsi OXOPOHOK piAKICHMX BuAiB pocnvH ([openoBa, AnbOXiH,
1990; lopenoea, TBepeTtnHoBa, 1992; lopenoBa u ap., 2007). lNuTaHHA OXOPOHM BMAIB POCAVH i
POCIMHHUX YrpynoBaHb y MiCTax MocTalTb OCOGNMBO rocTpo, MPOTe BOHW Malxe He po3pobreHi, a
NpakTUYHi 3axoaM € ManogieBMMn. TOMy akTyanbHe 3aBOaHHs, ske HeobXxigHO BupillyBaTM Ha
ypbaHizoBaHMX TepuTopiax, — po3pobka edeKTUBHUX 3axX0AiB OXOPOHWU LiHHWX GioToniB i3 pigkicHUMM
BMOAMMN POCIIMH Ta POCIIMHHUX YrPYMNOBaHb.

Mepwi BigoMOCTi Npo pigKiCHIi BMAW pocnvMH MicTa XapkoBa Ta MOro OKONUUb 3'SBUNUCA Lie B
cepeauHi XIX ctonitta 1 Hanexatb B.M. YepHsesy (1859) ta IN.M. Hanusarky (1898-1899). 3pobneHi
HanpukiHUi XIX — Ha noyatky XX CTOMiTb HapuUCU OKpeMux TepuTopin Ta TUNiB POCIUHHOCTI —
K.C. TopHuubkum  (1873), B.I. Taniesum (1909), K.A. YrpuHcbkum (1913) — Takox BKOYalOTb
GOPUCTUYHI CNIMCKM Ta MNepesikv poCnuH, SKi 3pocTanu Ha TepuTopii MicTa XapkiB i MOro okonuub Ta
Manu ctaTyc pigkicHux. PisHUM acnektam JochifKeHHSA PiaKiCHUX BUAIB Y MICbKUX hropax npucBAYeHi
yucneHHi nybnikauii BiTYn3HAHMX BYeHux (PKanHuH, 1996; >KanHiH, Mopenosa, 1999; Tokaptok, YopHen,
2003; Wonb, 2004; Namyns, 2011; 3eariHueBa, 2012; Opynesa v ap., 2014 Ta iH.).

Teputopis micta XapkoBa cTaHoBUTb 31 TuC. ra, 3 dkoi noHag 20 TuUC. ra 3HaxoOdATbCs
nig 3abynoBoto. 3aranbHa nnoLla 3eneHnx MacKBiB Ta HacamkeHb MicTa cknagae 6nusbko 15 Tuc. ra. Ha
TepuTopii MicTa 3HaxoasaTbca 15 o6’ektiB N3P, 30kpema 2 — 3aranbHOAEPXKABHOIO 3HAYEHHS, 2 —
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micueBoro i 11 6oTaHiyHMx nam’atok npupogn (KnumoB T1a iH., 2005). Oo o6’ektiB T3P
3aranbHOAEP)KaBHOMO 3HA4YeHHs Hanexatb XapkiBCbkui 3oonapk i boTaHiyHun cag XHY imMeHi
B.H. KapasiHa; go 06’ekTiB MiCLLEBOro 3Ha4YeHHs1 — NiCOBUM 3aka3HuK «[ puropiBcbkuii Bip», rigponoriyHni
3akasHuk «CanTiBcbkuii». LLlogo 60TaHiYHMX mam’aTok Npupoawn, TO BOHWM MpPeAcTaBreHi B OCHOBHOMY
3anuwikamy HaripHoi AibpoBu Ha TepuTopil LeHTpanbHOi YacTuHu Mmicta — cag iMmeHi T.I. LleByeHka,
«lMomipkuy, «byguHok BuYeHux», «[y6 BabywkiH», «[lywkiHcbka», «YopHornasiscbki  aybu»
(Zvyahintseva, 2017).

PigkicHi cyOuMHHI pocnvHM, WO 3HaxoAdaTbCA M4 OXOPOHOK Ha TepuTopii MmicTa Xapkosa,
oxonnoTb 14,4 % BCbOro NOpPUCTUYHOrO cknagy npUpPoAHoi pakuii ypbaHodnopu Ta 6,1 %
Big 3aranbHOi dnopu micta (Zvyahintseva, 2017). Ha TepuTopii micta 6yno BusiBneHo 67 Bugis, WO
BMMaralTb OXOPOHU: 3 HUX 65 BuaiB € perioHanbHO pigkicHumn (OdiuivHi nepeniku..., 2012), 17 Buais
3aHeceHi Jo YepBoHoi kHurn Ykpainm (2009), 9 sngis — KonseHuii CITES, 4 Buan — bepHcbkoi KoHBeHLi
(1979).

Ha Tepwutopii micTa npoxoanTb YASHCbKMA €KOKOPUOOP MICLEBOro 3HaYEeHHs, SIKUM Mponsrae
NiCOCTENOBO 30HOK | MICTUTbL NEPEBaXXHO TPaB’AHUCTUIM TUM POCIIMHHOCTI, BITACTMBUIA OIS CIPaBXHIX Ta
00onoTMCTMX 3annaBHMX NyKIB 3 oparMeHTaMn CMpaBXHiX i YarapHUKOBMX CTeniB Ha npaBomy Oepesi
pidkn. [lo ioro cknagy BXOAATb ABi KMOYOBiI TepuTopii: BOAHO-60M0THe yrigas «XoBTHEBUI rigponapky i
rigpONOriYHUA 3aKa3HUK MicLeBOro 3HayeHHs «KprokiBCbkui». 3aranbHa Mnowa ekoMepexi B Mexax
XapkoBa ctaHoBuTb 500 ra.

BogHo-6onoTHe yrinaa «>KosTHeBui rigponapky (90 ra) po3rawoBaHe Ha Byn. [TonTaBcbkuiA LUNAX
Ta 6yno copmoBaHO Yy pes3ynbTaTi PO3LUMPEHHSA pycna B 3annasi pidkM YAM Ha npaBoMy MOMAOroMmy
Oepesi sk napk BignoumHky. Llen oB’ext M3®P € opHielo 3 HaWBaXNMBILLNX TepUTOPIA YASHCLKOro
eKoKopuaopy MicLeBoro 3HadeHHs, e 3adikcoBaHo yrpynyBaHHA peniktoBoro Buay Nuphareta luteae,
dke 3aHeceHe [0 3eneHoi KHuru YkpaiHu. 3okpema, Ud TepuTopis € KPYnHUM OpPHITOKOMMNIIEKCOM
i3 papuTETHUMM BMAAMM NTaxiB.

[HWO BaXnNUBOK TepuUTOpield YOAHCLKOro €KOKOpPUAOopY € rigponoriyHni 3akasHWK MicLeBOro
3HauyeHHs «KprokiBcbkuii» (39,3 ra), postawoBaHunm Ha Byn. KptokiBebkin. Lle dparmeHT HanwmpLioi
YaCTUHU JOJTMHU PiYKM Yan B Mexax MicTa 3 baraTum giToLeHOTUYHUM Ta ayHICTUYHMM Pi3BHOMAHITTAM.
Ha Teputopii 3akasHuka 36epernucsa 3annaeHi BinNbxoBi Ta BepOOBi Jfiick, 3annaBHi CnpaBXHi Ta
3ab0no4yeHi nykn, npubepexxHo-BogHA POCIMHHICTL 3 PigKICHAMW POCIAMHHMMMK  YTPYMOBaHHAMU 3
Nuphareta luteae.

Hapasi meToo pobotn € 36inbweHHa knwoyosBux Teputopin [13® micta XapkoBa, TOoMy
3anponoHOBaHO CTBOPEHHA B0TaHIYHOro 3akasHunka « HoBOXaHIBCLKUAY.

MaTepianu Ta metoam

MonkoBi pocnigkeHHs nposogunuca 3 2017 no 2020 pp. B agMiHICTpaTUBHUX MeXax Micta. Y
po6OoTi BMKOPUCTAHO MapLUPYTHO-PEKOTHOCLMPYBanbHUA METOL AOChimpKeHHs. MaTepianom € BnacHi
dnopuctndHi  onucu, repbapHi 36opu Ta repbapHi martepianm XHY imeHi B.H. KapasiHa (CWU).
CosonoriyHa xapakTepucTvka BuAiB nogaHa 3rigHo 3 «YepBOHOK KHUrow YkpaiHu. PocivHHMIA CBIiT»
(2009) Ta «OdiuinHi nepeniku...» (2012). [Ina kapTyBaHHSA pigkicHMX pocnuH ypbaHodnopu po3pobneHa
KapTorpadhiyHa ocHoBa Micta XapkoBa (3BsriHueBa, CiHHa, 2012) 3 BUKOPUCTAHHAM MNPOrpamMHoOro
3abesneveHHs ArcGIS 9.3.

OG’ekTOM OOCMiIOKEHHSA € TPUKYTHA AiNSHKA, WO po3TalloBaHa Ha TEpUTOPIi M. XapkiB Ha NiBAeHb
Bif cTaHUii «HoBoceniBkay, obmexxeHa aBTOTPAHCNOPTHUMM | 3ani3HUYHMMU LUNSIXaMK Ta piykoto JlonaHb.
3a  pisvko-reorpadpiyHMM  paiOHYBaHHAM  TepuTopis  HanexuTb Ao  JlicocTenoBoi  30HM
CXigHOYKpaiHCLKOro kpaw XapKiBCbKOi CXMMOBO-BUCOMMHHOT 06nacTti 30M04iBCbKO-YyryiBCLKOrO panoHy.
3a reoboTaHiYHUM panoHyBaHHAM — Ha Mexi 3MiiBCcbko-BankiBcbko-lepraviBcbkoro Ta XapKiBCbKO-
Me4veHisbkoro reoboTaHiYHMX paioHiB:  XapkiBCcbkoro okpyry CepefHbOpPOCIACLKOI  NicOCTENnoBOi
nignpoBiHuii, CxigHo-EBponencbkoi NpoBiHLUii, €Bponericbko-Cubipcbkoi nicoctenoBoi obnacTi. 3rigHo i3
30HYBaHHSAM MicTa XapkoBa, [JocrnigKyBaHa AifsiHKa HanexuTb [0 QNOPUCTUYHONO KOMMMEKCY
NPUPOAHNX | HaNiBNPMPOOHUX, HE3HAYHOK MipOO TpaHCOPMOBaHMX, EKOTOMIB i3 3anuwKamMm NpuUpoaHoi
pocnuHHocTi (Famyns, 3earmHueBa, 2010).
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MaTtepianu no cTBopeHHs1 60TaHi4YHOro 3akasHuka «HoBoxaHiBCcbkun» (M. XapkiB, YKkpaiHa)
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Pe3ynbTtati Ta 06roBOpeHHs

Y pesynbTaTti NpOBEOEHUX EKONoro-priopuCTUYHNX  OOCHIIKEHb PAPUTETHOI  KOMMOHEHTU
ypbaHodnopn Xapkosa (Zvyahintseva, 2017) y gonuHi pivykn Yam y HoBobaBapcbkomy (0o 2016 poky
YKOBTHEBMIN) MikpopamoHi Ha 3ani3HW4HIA cTaHuii «HoBoxaHoBe» Oyna gocnigpkeHa TPpUKYTHa OinsHka
nnoweto 30,48 ra. BoHa posTawoBaHa Ha nisomy 6epesi 3annasu p. Yam Ta 3 ABOX OOkiB 0OMmexeHa
3anisHu4YHUMKM Hacunamu. [lonvHa p. Yam po3TawioBaHa Yy niBHIYHO-CXiAHIN YacTuHI MicTa, NepeBaxHo Ha
MarnooOCBOEHMX paHille TepuTopiaxX, 3HayHa YacTuHa pycna pidkM MpOTIKae Yy 30HI BiOYYKEHHS
XapKiBCbKOro 3arnisHM4YHOro By3na Ta aBTOTPAHCMNOPTHMX LUMAXIB, BENWKa TEPUTOPIA pidknM 3abonoyeHa,
TOMy MarnonpuaaTHa Ans BukopuctaHHs. OCHOBHUM (hakTOPOM aHTPOMOreHHOro BNAUBY Ha AOCHIOKEHY
AiNsHKY € 3anisHNM4YHUiA copTyBarnbHUi By3on «HoBoxaHoBe». [locTyn o Ui€l QiNsHKM yCcKknagHeHun, wo
came 1 cnpusno 3bepexeHHto BiopisHOMaHITTS. [poTe, He3BaXarumM Ha 3HaYHWUI aHTPOMOrEHHNUIA TUCK, Y
OOnNvHI p. Yan Ha TepuTopii MicTa Bce e 36epernvcs yHikarbHi 3anvwky 3annaBHOi POCIIMHHOCTI.

®DITOpI3HOMAHITTA AOCHiAKEeHO! AiNsgHKM npeacTaBneHo MyvyHMMKW Ta ncamomiTHUMK  BUAaMU
cyanHHux pocnuH: Calamagrostis epigeios (L.) Roth, Agrostis vinealis Schreb., Poa pratensis L., Koeleria
cristata (L.) Pers., Nardus stricta L., Sieglingia decumbens (L.) Bernh., Anthoxanthum odoratum L.,
Festuca orientalis (Hack.) V. Krecz. et Bobr., Juncus gerardii Lolsel., Botrychium lunaria (L.) Sw., Genista
tinctoria L., Solidago virgaurea L., Euphrasia pectinata Ten., Stellaria graminea L., Hieracium
villosum Jacq., H. umbellatum L., Polygala sibirica L., Plantago lanceolata L., Equisetum arvense L.,
Achillea submillefolium Klok. et Krytzka.

Hapasi 3anponoHoBaHO CTBOPEHHS 3akasHMKa MicLEeBOro 3HadeHHs «HosoxaHiBcbkuii» (puc. 1)
ONA OXOpPOHM pigkicHUX Ans TepuTopii XapkiBCbkol obnacTi BugiB, 3okpema ans 36epexeHHsa dopmadii
cnpaBxHix nykiB (Prata genuine) knacy Festuceta pratensis. BubGip karteropii «0oTaHi4YHUIA 3aKa3HUK
MICLLeBOrO 3HAYEeHHSI» 3YMOBIEHO KOMMEKCHUM XapakTepoM 36epexeHHs MiCLEeBMX MyYHWX i BOOHMX
NPUPOOHNX KOMMMEKCIB Ta TXHbOro iTOPI3HOMAaHITTA $SK €QWHOro LiniCHOro Ta B3aEMOMOB’s13aHOMO
KOMMIEKcy, Skun noTpedye 36epeXeHHs1 BCiX MOro KOMMOHEHTIB.

1987
Y

%o [

Puc. 1. Cxema ekomepexi M. XapkoBa (3a KnimoBum T1a iH., 2008) i3 3anponoHOBaHMM 3aKa3HUKOM
MicueBoro 3HayeHHsi «HoBoxaHiBcbkuny»: 183 — «3antoTnHcbkay, 182 — «l"puropiBcbkun Gip», 198 —
«KptokiBcbknin», B3 — 6oTaHiuYHMIA 3aKa3HMK MICLLEBOro 3Ha4YeHHs1 « HOBOXaHIBCLKMIA»
Fig. 1. Scheme of the ecological network of Kharkiv (according to Klimov et al., 2008) with the
proposed preserve of local significance "Novozhanivskyi": 183 — "Zalyutynska", 182 — "Grigorivskyi
bir", 198 — "Kryukivskyi", BZ — botanical reserve of local importance “Novozhanivskyi”

BicHuk XapkiBcbKoro HauioHanbHoro yHiBepcuteTy imeHi B. H. KapasiHa
The Journal of V. N. Karazin Kharkiv National University
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OG’ekT Mae HayKoBe 3Ha4eHHsl, TOMY L0 Ha AiNsHUi 3pOocTalTb BMAW, siKi 3aHeCeHi 0o YepBoHOiI
KHurn Ykpainum Ta nignagatote nig gito KoHBeHUiT Nnpo MibXHapogHy TOpriBrno Buaamu AMKOI ayHu i
dnopu, WO 3HaxoaaTbes nig 3arpo3ot 3HuweHHs (CITES). Kpim Toro, BiH € €QuHMM W yHiKanbHO
[OCTOBIPHO iCHYOYMM MicLe3pocTaHHAM Botrychium Ilunaria i Ophioglossum vulgatum y XapkiBCbkil
obnacri i, “MoBipHO, Hanbinbwum ans lMiBHivHOro Cxoay YkpaiHu.

YMOBHiI NO3HaYeHHs:
YKY — YepBoHa kHura Ykpainu (2009)
MBXO — lMepenik BMAIB, WO NignsralTb OXOPOHi Ha Teputopii Xapkiecbkoi obnacti, 2001 p. (OdiuinHi
nepeniku..., 2012)
CITES — KoHBeHLUis npo MiXHaApOAHY TOPriBMO BuAaMu OMKOI chayHu i brnopu, WO 3HaxoaaTbesa nig
3arpo30t0 3HULLIEHHS (2017)
IUCN Red List — MixHapogHuii coto3 OXOPOHU MPUPOAM | MPUPOAHUX pecypciB. YepBOHUA CNUCOK BUAIB,
LLIO OMMHUITMCS NiJ 3arpo30k0 3HUKHEHHS (2019)
LC (Least Concern) — Buau, Lo CNPUYMHSAIOTb HANMEHLLE 3aHEMOKOEHHS.

AHOTOBaHUM CNUCOK pigKicHMX BuAiB onopun 3anponoHOBaHOro 60TaHiYHOro 3aka3HuKa
MicueBOro 3Ha4yeHHs1 «HoBoXXaHIBCbKUA»

1. Ophioglossum vulgatum L. (Byxadka 3BM4YanHa) — npupogooxopoHHun ctatyc: NBXO (kateropis
pigkocTi 1); ctaH nonynsuii 3HuKkaro4min, 1-3 oCobUHM, 3HAXOASATLCS HAa MEXi 3HUKHEHHS.

2. Botrychium lunaria (L.) Sw. ([poHsaHKa niBMicALeBa, KMno4-Tpasa) — NPUPOJOOXOPOHHUI cTaTtyc: YUKY
(Bpasnueun), NMBXO (kaTeropia pigkocTi |); cTaH nonynsuii 3HMKa4YMi, 3yCcTpivaroTbCa NOOOUHOKO MO
1-5 ocobuH.

3. Anacamptis coriophora (L.) R.M.Bateman, Pridgeon & M.W. Chase (Orchis coriophora L.)
(Mnopopixkka GnowmyHa, 303ynMHeLb BNOWNYHNA) — NPUPOAOOXOPOHHUI cTaTtyc: YKY (Bpasnueui),
MBXO (kateropis pigkocTi |), CITES; cTtaH nonynsuii BpasnmMeBun, 3ycTpivyalTbCs NoognHoko no 1-5
OCOOUH.

4. A. palustris (Jacq.) R.M. Bateman, Pridgeon & M.W. Chase (Orchis palustris Jacq.) (Mnogopixka
6onoTHa, 303ynMHelb BOMOTHMI) — NPUPOOOOXOPOHHMIA cTaTyc: UKY (Bpasnueui), NBXO (kateropis
pigkocTi I), CITES; ctaH nonynsuii Bpasnuemni, 3ycTpivyaloTbCs MOOSUHOKO Mo 1—-5 0COOUH.

5. Epipactis palustris (L.) Grantz. (Kopy4yka 6onotHa) — npMpodooxopoHHuin cratyc: YKY (Bpasnusun),
MBXO (kateropia pigkocTi |), CITES; ctaH nonynsuii Bpasnveui, 3yCcTpivyaloTbCs NOOAMHOKO No 1-5
OCOOWH.

6. Dactylorhiza incarnata (L.) Soo (803ynbku M’AICOHMEPBOHI, [lanb4aTOKOPIHHUK M’AICOMEPBOHMIN) —
npupoaooxopoHHui ctatyc: YKY (Bpasnuewui), NBXO (kaTeropia pigkocTi I), CITES; cTtan nonynauii
Bpa3nuBui, 3ycTpivaroTbCsl NOOAMHOKO N0 1-5 0COBMH.

7. Parnassia palustris L. (binosip 6onotHuin) — npupogooxopoHHuin ctatyc: NMBXO (kaTeropis pigkocTi 1);
IUCN Red List (LC); ctaH nonynsuii Bpasnueui, 3ycTpivyaoTbCs NOOAMHOKO Mo 1-5 0cobuH.

8. Centaurium erythraea Rafn. (30M0TOTUCSAYHMK 3BUYaMHWI) — MPUPOAOOXOPOHHMI cTaTyc: MBXO
(kaTeropis pigkocTi |); Bpaznueui, 3ycTpivaeTbcst NMOOAMHOKO MO 1-3 0COBMHM.

9. C. pulchellum (Sw.) Druce (30N10TOTUCAYHUK rapHUin) — NPUPOAOOXopoHHMI cTaTtyc: NBXO (kaTeropis
pigkocTi 1); Bpa3nueui, 3ycTpidaeTbca NoognHOKO no 1—-3 ocobuHwm.

10.Valeriana officinalis L. (BanepiaHa nikapcbka) — npupodooxopoHHun ctaTyc: BXO (kaTeropis
pigkocTi |); Bpa3nueumm, 3ycTpiyaetbca noognHoko no 1—-3 ocobuHu.

11.Inula helenium L. (OmaH BWCOKUI) — NpUPOOOOXOPOHHMI cTaTtyc: MNMBXO (kaTeropis pigkocTi |);
BpasnMBUN, 3ycTpivyanumcs 2 oCOBMHU, YNCENBHICTb CKOPOYYETHLCS.

12.Dianthus stenocalyx Juz. ('Bo3guMka CTUCHyTOYalleyHa) — MpUPOOOOXOpPOHHUM ctaTyc: [MBXO
(kaTeropis pigkocrTi Il); 3ycTpiyaeTbCst CNOpaanMyHO 3 HA3LKOK YMCESBHICTIO Nonynsuii, 5 0cobuH.

13.Sanguisorba officinalis L. (PogoBuk nikapcbkuin) — npupogooxopoHHun ctatyc: MNBXO (kaTeropis
pigkoctTi Il); 3ycTpivyaeTbcs cnopaguyHo 3 HU3bKOK YMCENbHICTIO nonynsuii, 5 0cobuH.

Cepis «Bionorisi», Bun. 35, 2020p.
Series “Biology”, issue 35, 2020
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lMpoBeaeHi aocnigXeHHa yMOB 3pOCTaHHA SIoKanbHMX NOMNYNAUIN PigKICHUX Ta 3HMKaKuYUX BUAIB Y
gonuHi p. Yam (Famynsa, Yatwok, 2015) nokasanu, Wwo GinbLlWicTe BUAiB ABMAAIOTLCA CTIMKMMUK | 3pOCTaloTh B
yMOBaXx €KOforivyHoI BignoBigHOCTI.

Y Xxogi AocnigpKeHHs AiINSHKWM NpoBeAeHO KapTyBaHHA YEPBOHOKHWXKHMX BUAIB POCAWH, a came
Botrychium lunaria, Anacamptis coriophora, Anacamptis palustris, Dactylorhiza incarnata, Epipactis
palustris.

ABCDEFGH I JKLMNOPQRSTUVWXY A|B|CID|E|F|GIH|I|J|K|LIMINIOIP|Q|R|S|T|U[VIWIX]|Y

=

N
R

e

ABCDEFGH I JKLMNOPQRSTUVWXY A|B|C|ID|E|F|G|H|I|J|K|L|M|N|O|P|Q|R|S|T|U|V|W|X|Y
‘Botrychium lunaria .Anacamptis coriophora,
B Anacamptis palustris
A/B|C/DE/IFGH|I | JKILIM|N/O|IP/IQR|S|T|U/VIWX]|Y

A/B|C/IDIE/FIGIH|I | J|IKILIM|N|O|IPIQIR|S|T|U/VIW XY

.Dactylorhiza incarnata, -Epipactis palustris

Puc. 2. KapTy nowmpeHHs1 Y4epBOHOKHMKHUX POCIIUH Ha TepUTopii 3anponoHOBaHOro 60TaHiyYHOro
3aKa3HuKa MicueBOoro 3HayeHHs1 «HoBoXxaHiBCbKUM»

Fig. 2. Distribution maps of Red Data Book plants on the territory of the proposed botanical
preserve of local importance "Novozhanivskyi"

O6’ekTy NPONOHYETLCA HagaT cTaTyc 60TaHIYHOrO 3aKa3HWKa MICLLEBOIO 3HAYEHHS, OCKINIbKM came
PEeXrM YacTKOBOI OXOPOHM J03BONUTE 3abe3neynT onTumarnbHy OXOPOHY PiKICHUX BUAIB Ta NONErwnTm
MOHITOPUHT 3a CTaHOM X NONynsALin.
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Materials to the creation of the botanical preserve of local importance

“Novozhanivskyi” (Kharkiv City, Ukraine)
K.O. Zviahintseva

The results of ecological and floristic studies of the rarity component of the urban flora of Kharkiv City in the valley of
the Udy River within the Novobovarskyi microdistrict are presented. Field studies were conducted in 2017-2020. A
triangular section of 30.48 hectares was investigated near the Novozhanovo railway station. It is located on the left
bank of the river Udy and is bounded on both sides by railway embankments. The Udy River valley is situated in the
northeast of the city, mainly in the previously underdeveloped areas; its significant part lays in the exclusion zone of
the Kharkiv railway junction and road transport routes. A large area of the river valley is swampy, therefore unsuitable
for economic use. The Udianskyi eco-corridor of local importance passes through the city. It consists of two key
areas: the Zhovtnevyi Hydropark wetlands and the Kriukivskyi hydrological reserve of local importance. Currently, it
has been proposed to create a botanical preserve of local importance "Novozhanivskyi" for the protection of species
and associations rare for Kharkiv Region and for conservation of the true meadow formation (Prata genuine) of the
class Festuceta pratensis. The site is of scientific importance, since a number of species growing there are listed in
the Red Data Book of Ukraine and need protection under Convention on International Trade in Endangered Species
of Wild Fauna and Flora (CITES) — Ophioglossum vulgatum, Botrychium lunaria, Anacamptis coriophora, A. palustris,
Epipactis palustris, Parnassia palustris, Centaurium erythraea, C. pulchellum, Valeriana officinalis, Inula helenium,
Dianthus stenocalyx. The investigated area phytodiversity is represented by meadow and psammophytic species of
vascular plants: Calamagrostis epigeios, Agrostis vinealis, Poa pratensis, Koeleria cristata, Nardus stricta, Sieglingia
decumbens, Anthoxanthum odoratum, Festuca orientalis, Juncus gerardii, Botrychium lunaria, Genista tinctoria,
Solidago virgaurea, Euphrasia pectinata, Stellaria graminea, Hieracium villosum, H. umbellatum, Polygala sibirica,
Plantago lanceolata, Equisetum arvense, Achillea submillefolium. For the five plant species listed in the Red Data
Book of Ukraine, the distribution maps within the area of proposed preserve are given.

Key words: nature reserve fund, botanical reserve, rare flora, Kharkiv.
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MaTepMaﬂbl K co34aHuI0 D0TaHNMYeCKOro 3akasHMKa MeCTHOro 3Ha4eHus

«HoBoXxaHoBckun» (r. XapbkoB, YKpauHa)
K.A. 3BAirnHueBa

MpencraBneHbl pesynbTaTbl 3KOMOro-propucTUYECKMX WUCCNEAOBaHUA papUTETHOW KOMMOHEHTbI yp6aHodnopbl
XapbkoBa B gonvHe peku Yael B HoBo6aBapckoM MukpoparnoHe, npoBegeHHbix B 2017-2020 rr. B neBoGepexHon
yacTu NorMbl p. Yabl B palioHe XXene3HoO40POXKHOM cTaHumMn « HoBOoXXaHOBO» ObIn MccrenoBaH TPEYrofibHbIA y4acToK
nnowagsto 30,48 ra, orpaHUYeHHbIN C ABYX CTOPOH Xene3HOAOPOXHbIMY HackinaMu. [JonuHa p. Yapl pacnonoxeHa B
CeBepOo-BOCTOYHON YacTu ropoaa, NpenMyLLECTBEHHO Ha ManoOCBOEHHbIX paHee TepPpPUTOPUSIX, YacTb ee npoTekaeT

BicHuk XapkiBcbKoro HauioHanbHoro yHiBepcuteTy imeHi B. H. KapasiHa
The Journal of V. N. Karazin Kharkiv National University
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K.O. Zviahintseva

B 30HE OTYYXXOEHMS XapbKOBCKOIO XENe3HOOOPOXHOro y3ra W aBTOTPaHCMOPTHbIX MyTei. Bonblwasa teppuTtopus
pekn 3abonoyeHa, MO3TOMY ManonpurogHa Ansi UCNonb3oBaHWs. Ha Tepputopuy ropoga npoxoauTt YOsHCKWUiA
9KOKOPMAOP MECTHOro 3HadeHusa. B ero cocrtaB BxogaT ABe KIOYEBbIE TEPPUTOPUKN: BOAHO-OONOTHOE yroabe
«OKTAOpbCKMIA  rMaponapk» W rMAPONOrMYECKMIA  3aKa3HUK MECTHOro 3HadeHusi «KptokoBckuii». [MpeanoxeHo
co3faHne 60TaHMYEecKoro 3akasHuka MeCTHOro 3HayeHusi «HoBOXXaHOBCKMI» ANsi OXpaHbl peakux Ans TeppuTopun
XapbKOBCKOro perMoHa BMOOB, B YAaCTHOCTM ANsi COXpaHeHus chopmauum HacToswmx nyroB (Prata genuine) knacca
Festuceta pratensis. OGbeKT MMeeT Hay4yHOe 3HayeHue, Ha y4yacTke pacTyT BWAbl, KOTOpble 3aHeceHbl B KpacHyto
KHUry YkpauHbl M nognagalT nop Aencteve KoHBEHLUUM O MeXayHapoOHOW TOProBne BuAaMu AOMKOW dhayHbl v
dnopsl, KOTopble HaxoaaTcs nog yrposon yHudtoxenus (CITES). 31o Takue Buabl pacteHuin, kak Ophioglossum
vulgatum, Botrychium lunaria, Anacamptis coriophora, A. palustris, Epipactis palustris, Parnassia palustris,
Centaurium erythraea, C. pulchellum, Valeriana officinalis, Inula helenium, Dianthus stenocalyx. ®utopa3Hoobpasne
uccnefoBaHHOro yyacTka NpeACcTaBneHo NyroBbIMM U CynecyaHbiMU BUAaMM cocyancTbix pacTeHui: Calamagrostis
epigeios, Agrostis vinealis, Poa pratensis, Koeleria cristata, Nardus stricta, Sieglingia decumbens, Anthoxanthum
odoratum, Festuca orientalis, Juncus gerardii, Botrychium lunaria, Genista tinctoria, Solidago virgaurea, Euphrasia
pectinata, Stellaria graminea, Hieracium villosum, H. umbellatum, Polygala sibirica, Plantago lanceolata, Equisetum
arvense, Achillea submillefolium. B ctaTtbe npuBOOATCA KapTbl pacnpoCTPaHEHUs KPAaCHOKHWXHbIX BUOOB pacTeHun
Botrychium lunaria, Anacamptis coriophora, Anacamptis palustris, Dactylorhiza incarnate, Epipactis palustris Ha
TeppUTOpUN NNIAHMPYEMOTO 3aKa3HUKa.

KntoueBble cnoBa: npupodHo-3anoeedHbili ¢poHd, bomaHudYecKkul 3aka3HuK, papumemHas ¢riopa, 2. XapbKos.
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®dnopa 6oTaHiyHOro 3akasHuka «FoH4yapiBcbkun» (JlyraHcbka obnactb, YkpaiHa)
I.O. KasapiHoBa, [1.A. AHikeeBa

Y poboTi HagaHo aHani3 cy4YacHoro ctaHy ¢nopu 60TaHiYHOro 3akasHuka «l oH4vapiBCcbkuiy (CBaTIBCbKMIA panoH,
JlyraHcbka obnacTtb). 3akasHuk o6’eaHye Tpu AiNsHKM npaBobepexHux cxuniB p. Kobunka ta p. KpacHa 3 Buxogamu
KpengaHux nopig. [ocnigjxkeHHs npoBefAeHO Y nNiTHbO-OCIHHIM nepiog 2019 poky. Matepianamu cnyrysanm
PNOPUCTUYHI OMUCK, BUKOHAHI MapLUPyTHO-eKcneauuinHum metodom. byno 3gincHeHo YoTuUpK ekcneguuinHuX BUi3am
[o ainsHok no6nusy cin O6opoTHiBka Ta HayronbHe. BusBneHHs brnopmcTuyHOro cknagy 34iNcHIOBanocst LWNsXoM
iHBEeHTapwu3aLlii BUAiB pOCNuH BigHOCHO PiBHOMIPHO MO BCbOMY MapLUpyTy. Y pe3ynbTaTi poboTu cknageHo aHOTOBaHUiA
cnucok 85 BmaiB CyanHHMX pocnuH 3 74 pogis, 29 poawH, 3 knacis Ta 2 Bigainis. 3a pesynbtataMum CUCTEMATUYHOIO
aHarnisy cnekTp NpoBiAHMX POAMH O4OnoTL Asteraceae (22 Buaw; 25,9 %), Poaceae (9 suais; 10,6 %) Ta Lamiaceae
(7 Bugie; 8,2 %), WO MICTATb 3HAYHY KiNbKICTb pyAeparbHUX, CTEMOBMX Ta KanbuedinbHUX BuaiB. Y GiomopdiyHin
CTPYKTYpi chnopu JOMiHYyOTb reMikpuntoditn (51 Bug; 60 %), npeacTaBneHi Tpas sHACTUMW POCITMHAMM OCTEMHEHUX
nykiB (Centaurea diffusa Lam., Onobrychis arenaria (Kit.) DC., Salvia verticillata L.). HainmeHwwe xamediTiB (6 BuaiB;
7,1 %) — HaniB4arapHWYKiB, siki 3pOCTalOTb Ha OCTEMHEHUX CXMUMax, KpEWASAHMX Ta BanHSIKOBUX BiACNOHEHHsIX (Genista
tinctoria L., Hyssopus cretaceus Dubjan., Teucrium polium L.). 3a aHanizom LeHoMopd nepeBaxarTb pyaepanbHi
Buan (35; 41,2 %), Wwo nos’si3aHe 3 BMMaAcoM, BMTOMNTYBaHHAM Ta rocnogap4olo GisnbHIcTio nioguHn (Ambrosia
artemisifolia L., Matricaria recutita L., Capsella bursa-pastoris (L.) Medik., Tripleurospermum inodorum (L.) Sch. Bip.
Ta iH.). EkonoriyHniA aHanis hnopu npoBedeHo 3a M'aTbma NpoBigHNMK dhakTopamu, siki 6asyloTbCa Ha BMacTUBOCTSX
I'PYHTY Ta knimaTy. B eKOnorivHin CTpyKTypi 3a BiAHOWEHHAM [O KUCMOTHOIO peXumy FpyHTY nepeBaxaloTb
HenTpodinm (53 Bugn; 63 %), 3a CONbLOBMM PeXMMOM I'PyHTY — eBTpodm (36 Bugis; 43 %), 3a BMICTOM KapOOHaTHMX
cnonyk — akapbonatodinu (34 sugu; 40 %), 3a BigHOLLEHHSIM 10 TEPMOPEXMMY KnimaTy — cybmesoTtepmu (59 Buais;
70 %) Ta 3a paKTOPOM KOHTMHEHTaNbHOCTI KMiMaTy — reMiKOHTUHeHTanbHi Buam (43; 52 %). binbLwicTs BUAIB pocnuH
npuypodeHi fo 36aradeHnx consiMu Ta kapOoHaTamu CrnaboKMCnuX Ta HeWTparibHUX BUINYrOBaHUX Ta 3BUYANHUX
YOPHO3eMiB OCTEMHEHUX NyKIB Ta cTeniB. PapuTteTHa cknagosa dnopu npeacrasneHa 12 sugamu 3 11 poais i 7 poanH.
3 Hux 10 BmaiB 3aHeceHi o YepBoOHOI kHMrK YKpainu, n'ate (Hyssopus cretaceus Dubjan., Artemisia hololeuca M. Bieb.
ex Besser, Centaurea donetzica Klok., Cephalaria litvinivii Bobr., Hedysarum cretaceum Fisch.) — oo €sponelicbkoro
YEPBOHOIO CMMNCKY CyaUHHMX pocnuH, aBa (Thymus calcareus Klokov & Des.-Shost., Potentilla erecta (L.) Raeusch.) —
00 YepBoHOro cnuncky pocnuH JlyraHcbkoi obnacri.

KntouyoBi cnoBa: ¢imopizHomaHimms, 6omaHidHul 3aka3HUK, CmpyKkmypHuUU aHani3 c¢briopu, papumemHi eudu
pocnuH, JlyeaHcbka obnacme.
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BeTyn

BoTaHiuHMI 3aka3HUK MicLeBOro 3HayeHHs «[ OHYapiBCbKMIA» CTBOPEHO pilEHHAM JlyraHCbKOl
obnacHoi Pagu HapogHux genytatiB Ne6/8 Big 18 TpaBHs 1995 p. 3akasHuK po3TallOBaHWIM y NiBOEHHIN
yacTuHi CepeHbOPYCbKOI BUCOYUHW, OO MOrO CKNnady BXOOATb TPWU AiMNsHKM NpaBoOOEpPEeXHUX CXUMIB p.
Kobunka Ta p. KpacHa 3 Buxogamum KpenastHux nopig 1a cneumdivyHo poCcnuHHICTIo. BoTaHiuyHuM 3akasHmk
«loHyapiBcbkMii» posTawoBaHun 6ins cc. O6opoTHiBka, HayronbHe Ta NoH4yapiBka CBaTiBCLKOro pamoHy
JlyraHcbkoi obnacti. MNnowa 3akasHuka ctaHoBuTb 389 ra (MpupogHo-3anoBigHUn goHA..., 2008). Lis
TEPUTOPIA JOCUTb LikaBa 3 60TaHI4YHOI TOUKM 30pYy, TOMY NpuBepTana ysary 6araTbOx BYEHMX, MOYNHAKOUM
3 nepwmx BigomocTen y pobotax npupogosHasuis C.I. meniHa (1771), |.A. NonbageHwTeara (1891),
Mapwanna bibepwTenHa (bypga, 1991). 3 OGOTaHIYHUMKU [OOCHIAKEHHAMU KPEeNOsHUX BiOCMOHEHDb
nos’sa3aHi iMmeHa BugaTHux 6oTaHiko-reorpacdis — [.l. JliteiHoBa, B.l. Taniesa, B.C. [ybaHcbkoro,
B.M. CykayoBa, b.M. Koso-lMonsiHcbkoro Ta 6aratbox iHWwmx gocnigHukis (PocnunHicte YPCP..., 1973).
Co30moriyHi  acnekT POCNUHHOCTI perioHy Oynu po3rnsaHyTi Yy poboTax boposeHeub, TuxoHioka
(BoposeHeu, TuxoHtok, 2000), IcaeBoi, KysHewLoBoi Ta iH. (Icaesa Ta iH., 1999). B ocTaHHi poku GoTaHiyHi
OOCTIDKEHHST perioHy NpoBOAWIMCS B KOHTEKCTI CTBOPEHHsT ekomepexi (Ekomepexa..., 2013), BUBYEHHS
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pigkicHux BugiB [oHeubKoro kpsiky, JlyraHcbkoi obnacti (KoHomnsa Ta iH., 2003; lMeperpum, 2006),
BMBYEHHSI pOCINMHHOCTI Ta GioToniB 6acenHy p. KpacHa (Ldigyx, Yycoea, 2014; Yycoea, 2019).

HepocTaTtHicTb iHdOpMaUii WOAO BWOOBOrO Pi3HOMAHITTA KpengsHoi ¢nopu 3akasHuka, i
NPUPOOOOXOPOHHA LiHHICTE Ta OCOBIMBOCTI MOLUMPEHHS PIOKICHUX BWUAIB POCNUH Yy ¢hparMeHTOBaHUX
BioTonax Ha TepuTopii 3aka3Huka pobnsaTb PIOPUCTUYHI JOCTIAXKEHHS L€l TepUTOopil akTyansHUMK. ToMy
METOK HaLloro AOCHIAXKEHHA € BUSIBNEHHS (NOPUCTUYHOIO PI3HOMAHITTS, OCOBNMBOCTEN CTPYKTYpU
dnopu BoTaHiYHOro 3akasHuka «[ OHYapPIBCLKUAY.

MaTepianu Ta meToau pocnigXeHHs

HocnimpkeHHst npoBeAeHi y mexax 00TaHiYHOro 3akasHuka «[oH4YapiBCbkuii» CBaTiBCbKOrO panoHy
JlyraHcbkoi obnacti y Beretauiiiun nepiog 2019 poky. OO’ekT gocnigxeHHs — npupogHa cpnopa
DoTaHi4yHOro 3akasHuka «[loH4apiBCbku». MpegMeToM OOCHiKEHHS € BUOOBE Pi3HOMAaHITTS, CTPyKTypa
dnopu. [lo cknagy dnopu 6ynu BKAOYEHi BCi CMOHTAHHO 3pOCTakoYi BUAW CYAMHHUX POCAVH Ha Teputopii
3akasHuka. Matepianammn gocnigkeHHss € nopucTUYHi onucu, 36ip SKMX NPOBOAMBCSA MapLUpPYTHO-
ekcneguuiiHiM MetooM. BusiBneHHs nopucTMYHOrO cknagy 34iMCHIOBANocs LUMSIXOM iHBeHTapu3auii
BB POCINWUH BiZHOCHO PIiBHOMIPHO MO BCbOMY MapLupyTy. byno 3giicHeHO 4 ekcneguuiiHux BUi3gn y
NiTHBO-OCIHHIN nepiog 2019 o ainsHok nobnuady cin O6opoTHiBka, HayronbHe CBaTiBCbKOro panoHy
JlyraHcekoi obnacTi. ig 4yac nonboBMX BUi3aiB ycboro 6yno 3HangeHo Ta BU3HadeHo 85 BuaiB CyguHHUX
pocnuH. [MNposogunu igeHTudikauito Buais (Jobpoyaesa wn gp., 1987), doTorpadyBaHHa OKpemMux
eKk3eMnnispiB pocnuH Ta 30ip repbapHux 3paskiB. 3a pe3ynbTataMy BracHUX MOMbOBUX AOCHiAXKEHb Ta
onpautoBaHHS HaykoBuX MaTepianiB repbapito XapkiBCbKOro HauioHanbHOro yHiBepcuteTy iMmeHi B.H.
KapasiHa (CWU) 06yno cknageHO aHOTOBaHWWA CMAMCOK BMAIB POCMAMH BOTaHIYHOro 3akasHuka
«["OH4YapiBCbKUNY.

[ns BCTaHOBMEHHSA XapaKTEPHUX PUC Ta BUSIBMEHHS ocobnuBocTew pocnigxeHoi dropu Oyno
npoBedeHO 1i CTPYKTYPHUIM aHani3: cucteMatuyHui 3a metognuyHumm nigxogamm O.l. TonmavoBa
(Tonmaues, 1974), 6iomopdpiuHnn 3a K. PayHkiepom (CepebpsikoB, 1964), ekonoridyHmn 3a 5 dpaktopamu 3
BUKOPUCTaHHSM ekonoriyHmnx wkan A.MN. Oigyxa (Didukh, 2011). PaputeTHicTb BuAiB BCTaHOBMOBanacs
BignosigHo [o €Bponencbkoro YepBoHOro cnucky, YepBOHOT KHUMM YKpaiHu, odiuliiHoro nepenika
perioHanbHO piakicCHMX pocnuH JlyraHcekoi obnacTti (MepsBoHa kHura Ykpainn, 2009; OdiuinHi nepeniku.. .,
2012; IUCN, 2020).

Pe3ynbTtaTtn Ta 06roBOpeHHs

dnopa ©OoTaHiYHOro 3akasHuka «[OHYapiBCbKM» HapaxoBye 85 BUAIB CYOAWHHUX POCHAVH, K
HanexaTb 40 2 Bigainis, 3 knacis, 29 poavH i 74 poais (Tabn. 1). NepeBaxHa GiNbLWICTb BUAIB HANEXNTb
0o Magnoliophyta (84 Bugn abo 98,8%), Pinophyta npegctaBneHi ogHum Buaom Pinus sylvestris L.

Ta6bnuusa 1. TakcoOHOMiIYHaA CTPYKTypa ¢hriopn 60TaHiYHOro 3aka3Huka «FOHYapiBCbKUN»
Table 1. Taxonomic structure of the flora of the botanical preserve “Honcharivskyi”

KinbkicTb poguH KinbkicTb poais KinbkicTb BUAIB
Bigain/Knac

AGc. % AGc. % AbGc. %

Pinophyta 1 3,4 1 1,4 1 1,2
Magnoliophyta 28 96,6 73 98,6 84 98,8
Magnoliopsida 25 86,2 65 87,8 74 87,1
Liliopsida 3 10,4 8 10,8 11 12,9
Ycboro 29 100 74 100 85 100

KBiTkoBi pocnuHu 06’egHytoTh 28 poauH, 73 poau i 84 Buaun. FonoBHi pycy cuctemMaTuyHOT CTPYKTYpU
dnopwu Bigobpaae cnektp 10 NpoBigHMX PoauH, SKi 06’eaHyOTL BinbLue nonosuHu BUZiB (75,3 %) (puc. 1).
HanbinbLuo 3a YMcrnom BUAIB BUsSBUNach poavHa Asteraceae (22 Buaw; 25,9 %), WO xapakTepHo
ansa donopu Ykpaidu B uinomy. Ha gpyromy micui — poamnHa Poaceae (9 Bugis; 10,6 %), Wwo nos’sa3aHo 3
HasIBHICTIO OiNSIHOK CTenoBoi pocnuHHocTi. PogmHa Lamiaceae (7 Buais; 8,2 %) 3arimae TpeTe Mmicue y
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cnekTpi doniopun Ta MiCTUTL BaraTo KanbLediNbHUX BUAIB HA KpeMaaHUX BiACNOHEHHsIX. PoanHn Fabaceae
Ta Rosaceae noginsoTe YeTBepTy No3uuilo Ta mMalTb Y cknagi no 5 sugis (mo 5,9 %). MNpeacraBHuku
poavHn Fabaceae 3pocTaloTb y NYYHO-CTENOBUX hiTOLEHO3aX, AKi NPUCYTHI Ha MOHWXKEHUX AinsHKax
3akasHuka. PognHa Rosaceae npegcrtaBneHa nepeBaXHO AepeBHMMM Ta KyLLOBMMY (dOpMamMn Mo40OBUX
pocnuvH. [T'aTe Mmicue noginaTb poanHu Apiaceae, Brassicaceae Ta Scrophulariaceae, Ockinbku y ix cknagi
6yno sHangeHo no 4 suau (4,7 %). PoanHun Dipsacaceae Ta Polygonaceae 3aiimMatoTb y CNEKTPi OCTaHHi
nosuuii Ta BKNoYaloTb nuwe no 2 suam (2,4 %). binbwicTb NpeacTaBHUKIB LMX POAMH € pyaepanamu, Wwo
NPUCTOCYBaNUCS [0 KCEPOMITHUX YMOB. IXHE MOLIMPEHHS TEepUTOPIEld 3aKasHWKa MOoB'A3aHo 3
aHTPOMOreHHUM BNAMBOM. |HLWI poanHW npeactasneHi 1-2 Bugammn ta Mictatb 24,7 % BMOOBOro cknagy
JocnigxysaHoi ornopu.

|HLWi;
24.7%

Polygonaceae; ERBEERE  /\steraceae;
2,4% ) 25,9%

Dipsacaceae;

2,4%
_ Poaceae;
Scrophulariaceae; 10,6%
4,7%
Brassicaceae; Lamiaceae;
4,7% 8,2%
Aplaceas; /' posaceas; Fabaceae;
4.7% ’ 5,9%
5,9% 70

Puc. 1. CnekTp npoBiaHUX poauH cdropwu 3aka3HuKy «FOH4YapiBCbKun»
Fig. 1. The spectrum of leading families of the flora of the botanical preserve “Honcharivskyi”

Bucoky yactoTy TpannsiHHA cepel TUNOBUX NPEeACTaBHMKIB NPOBIAHUX POAUH AOCNIMXEHOT TepuTopii
MatoTb Ambrosia artemisifolia L., Artemisia vulgaris L., Taraxacum officinale Wigg. aggr., Achillea
submillefolium Klok. et Krytzka, Poa trivialis L., Elytrigia repens (L.) Nevski, Festuca pratensis Huds., Salvia
verticillata L., Trifolium pratense L., Lathyrus tuberosus L., Prunus spinosa L., Rosa canina L., Pimpinella
lithophila Schischk., Bupleurum falcatum L., Capsella bursa-pastoris (L.) Medik., Linaria vulgaris Mill.,
Polygonum aviculare L. s.str.

MoxHa 3pobuUTK BMCHOBOK, O OCOGMNMBICTIO dhniopn 60TaHiYHOro 3akasHuka «I OH4YapiBCbKUI» €
nepesakaHHS BUAiB cTenoBux PiTOLEHO03iB, 3Ha4YHa YacTka KanbLedinbHUX BUAIB KpeNasHUX BiACNOHEHD,
a TaKoX MOLUMPEHHSA Oyp’saHiB, BINbLUICTb 3 SKMX € NpeacTaBHUKaMM poauH Asteraceae, Brassicaceae,
Polygonaceae.

Y BiomopdiuHin cTpyKTypi nepesaxae rpyna remikpuntoditis (Her; 51 Bug; 60 %). Ha gpyromy
micui — dpanepodditn (Ph; 11 Bugis; 12,9 %) (puc. 2). leoditie (Geo) HapaxoBaHo 9 Bugis (10,6%),
Tepoditis (T) — 8 Buais (9,4 %), Ha xameditn (Ch) npunagae 6 sugis (7,1 %).

[o remikpynTodiTiB HANEXWUTb BiNbLUICTL TpaB AHUCTUX BaraTopiYHMKIB NMOMIPHOrO KniMaTy cepeaHix
wwupoT. Lli Bnan tTnnosi gna ainaHok octenHeHux nykis (Achillea submillefolium Klok. et Krytzka, Centaurea
diffusa Lam., Salvia verticillata L., Onobrychis arenaria (Kit.) DC. Ta iH.), Takox cepef H1x b6arato Byp’siHiB
(Carduus acanthoides L., Barbarea vulgaris R.Br., Convolvulus arvensis L. Ta iH.). ®aHepodiTn NnpeacTaBneHi
JepeBamu Ta Kyllamu, siKi 3yCTpidanmcsa nepeBakHO Ha MOHWKEHWUX LiNsiHKax Ta B OKONMUUSIX HaceneHux
nyHkTiB (Acer negundo L., Malus sylvestris Mill., Prunus spinosa L., Rhamnus cathartica L. Ta iH.). HasBHicTb
TepoiTiB MOB’'si3aHa 3 aHTPOMOreHHO MOPYLLEHUMW MICLIE3POCTaHHAMM, AN AKUX XapakTepHO NepeBaXaHHs
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OOHOpIYHUX BUAIB-pyaepaHTiB (Ambrosia artemisifolia L., Matricaria recutita L., Capsella bursa-pastoris (L.)
Medik., Tripleurospermum inodorum (L.) Sch. Bip. Ta iH.). [eodiTn npeacTaBneHi Buaamm pocnmH, LWo MatTb
KopeHeBwuLLa, bynbbu ado umbynuHu (Allium moschatum L., Elytrigia repens (L.) Nevski, Lathyrus tuberosus
L., Poa ftrivialis L. Ta iH.). HanmeHwe BusiBeHO xamediTiB — HaniBKyLWOBMX BUAiB, siKi 3pOCTalOTb Ha
OCTEMHEHUX CXunax, KpenasHMxX Ta BanHsKOBUX BiacnoHeHHsax (Genista tinctoria L., Hyssopus cretaceus
Dubjan., Thymus calcareus Klokov & Des.-Shost., Teucrium polium L. Ta iH.).
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Puc. 2. BiomopdiuHum cnektp donopwm (3a K. PayHkiepoM). YMOBHiI NO3HAYEHHS B TEKCTI
Fig. 2. Biomorphic spectrum of the flora (according to K. Raunkier). Hcr — hemicryptophytes, Ph —
phanerophytes, Geo — geophytes, T — therophytes, Ch — chamaephytes

OcobnueicTio 6ioMopdivHOI CTPYKTYpW AOCHimAXKEHOI hnopu € HasiBHICTL xamediTiB, cepen AKMX
faraTto pigkiCHMX BUAIB, MOB’A3aHUX 3i CheuMdIiYHUMKU MiCLLe3pOCTaHHAMWU (BanHAKOBI Ta KpenasHi
BiOCMOHEHHS). [HWIi 6GioMopdiyHi rpyny pOCMMH BKa3ylTb Ha OCTEMHEHi YMOBW panoHy OOCHiIXEHHS Ta
BMNNMB JTIOACHLKOT AisiNbHOCTI.

AHani3 ueHoMopdivHOT CTPYKTYpY dhnopu (Tabn. 2) Busisue Buan pyaepansHoro (35 suais, 41,2 %),
ny4Ho-ctenosoro (21 sua, 24,7 %), ny4Ho-nicosoro (12 sugis, 14,1 %) ncamodgpiTHO-cTenosoro (5 Buais,
5,9 %), ny4Ho-6onoTHoro (3 Buan, 3,5 %) hiTOLEHOTUYHNX KOMMIEKCIB Ta POCIMHHOCTI KPEMOSHUX i
BanHsKoBMX BigcrnoHeHb (9 Bugis, 10,6 %). Cepen HMX HanMBINbLUY KiNbKICTb CKNagatTb BUON-PYAEPAHTMH,
a came 18 6yp’saHiB (21,2 %), 4 copHo-nicoBux (4,7 %) (Arctium lappa L., Lithospermum officinale L., Acer
negundo L., Urtica dioica L.), 7 copHo-ny4Hux (8,2 %) (Tussilago farfara L., Lathyrus tuberosus L., Rumex
confertus Willd. Ta iH.) Ta 6 copHo-ctenoBux Bugis (7,1 %) (Ajuga chamaepitys (L.) Schreb., Salvia
verticillata L., Eryngium campestre L. Ta iH.). [ipyre micue nocigatTb nyyHi (9; 10,6 %), ctenosi i nyyHo-
ctenosi Buam (no 6; 7,1 %), 3 aknx HanbinbLw nowwmperi Daucus carota L., Trifolium pratense L., Teucrium
polium L., Stipa capillata L., Elytrigia stipifolia (Czern. ex Nevski) Nevski, Onobrychis arenaria (Kit.) DC.).
MeHLue BuAiB Ny4HO-NICOBOro PiTOLEHOTUYHOrO KOMNNeKcy, cepef skunx 9 nicosux (10,6 %) ta 3 (3,5 %)
ny4Ho-nicoeux Buam (Rosa canina L., Malus sylvestris Mill., Dactylis glomerata L., Campanula
rapunculoides L., Potentilla erecta (L.) Raeusch. Ta iH.). PocnnHHICTb KpenasHuX i BanHAKOBMX BiCNOHEHb
npeacrasneHa 5 sugamu-netpoditamu (5,9 %), a came Hedysarum cretaceum Fisch., Allium
moschatum L., Euphorbia myrsinites L., Bupleurum falcatum L., Pimpinella lithophila Schischk., Ta 4
kpeToditamm (4,7 %): Hyssopus cretaceus Dubjan., Scutellaria creticola Juz., Artemisia hololeuca M. Bieb.
ex Besser, Diplotaxis cretacea Kotov, GinbLUicTb SIkMX 3aHeceHo 0o YepBOHOI KHUMM YkpaiHu. NcamodiTHa
POCMMHHICTb npeacTaBneHa nuwe 2 Bugamu-ncamocditamn (Centaurea donetzica Klok., Asperula
cynanchica L.) i 3 ncamodiTHo-cTenoBumn Bugammu (Helichrysum arenarium (L.) Moench, Asperula
cynanchica L., Genista tinctoria L.). HanmeHw npegctaBneHi ny4Ho-60noTHi diToueHo3n (3 Buan, 3,5 %)
(Poa trivialis L., Geranium palustre L., Scutellaria galericulata L.).
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The flora of the botanical preserve “Honcharivskyi” (Luhansk Region, Ukraine)

BuasneHe 3a pesynbTatamu LeHOMOPIYHOrO aHanisy nepeBaxaHHS BUAIB-pyAepaHTiB y cknagi

OocniaXeHoi hnopy MoXHa NOSICHUTY BNIIMBOM BUMAcy Xynobu, BUTONTYBaHHS, roCnoAapyoto AisiNbHICTHO
Ha Ui TepuTopii.

Tabnuusa 2. LleHomopdiuHa cTpykTypa chnopu 60TaHiYHOro 3akasHuka «FOH4YapiBCbKUN»
Table 2. Cenomorphic structure of the flora of the botanical preserve “Honcharivskyi”

LieHomopdba KinbkicTb BMAiB
abc. %
PynepaHtu (byp’siHn) (Ru) 18 21,2
MpataHTu (ny4Hi Buam) (Pr) 9 10,6
CunbBaHTK (nicosi Buau) (Sil) 9 10,6
CopHo-nyyHi Bugu (Ru-Pr) 7 8,2
CtenaHTu (cTenosi Bugn) (St) 6 71
JlyuHo-cTenosi Buam (St-Pr) 6 7,1
CopHo-ctenosi Buau (St-Ru) 6 7,1
MeTpodpitu (ckenbHi BUAn) (Ptr) 5 5,8
KpeTtoditn (BMAM LEeHO3iB KpengsaHux BigcnoHeHs) (Cr) 4 4,7
CopHo-nicosi Buan (Ru-Sil) 4 4,7
IMcamodbiTHO-cTenoBi Buau (St-Ps) 3 3,5
JlyyHo-60n0THi Bugu (Pr-Pal) 3 3,5
JlyqHo-nicosi Buam (Pr-Sil) 3 3,5
Mcamoditu (BMAn LeHosis nickis) (Ps) 2 2,4
Ycboro 85 100

Y poboTi npoaHanizoBaHa ekonoriyHa cTpykTypa cpropu 3a Bnnneom 3 egadivyHnx Ta 2 KniMaTuyHuX
hakTopiB, WO € MNPOBIOHMMW ANS KCepoiTHUX NeTPOdITHO-CTENOBUX Ta KpemasHUX yrpynoBaHb. 3a
Bi[JHOLLEHHAM [0 KMCIOTHOro pexumy I'pyHTy (puc. 3) y cknagi donopu nepeBaxatoTb HenTtpodinu (Neu;
53 Buan, 63 %), cepen skux Ambrosia artemisifolia L., Festuca pratensis Huds., Polygonum aviculare L.
s. str., Ta cybauugodinu (SubAc; 19 Bwugi, 23 %), Hanpuknag Capsella bursa-pastoris (L.) Medik.,
Scutellaria galericulata L., Tripleurospermum inodorum (L.) Sch. Bip. Tta iH. Li Bugn 3pocTaioTb Ha
cnabokncnnx Ta HemTpanbHUX I'pPyHTax, BUNYroBaHuX, 3BMYaiHUX YOpHO3eMax OCTeNHEeHuX nykis. MeHwe
cybbasundinis (SubBas; 10 Buais, 12 %), ski HagawTb nepeBary NyXHUM FPyHTaM BanHAKOBMX Ta
KpenasHux BigcnoHeHb (Aster amellus L., Ajuga chamaepitys (L.) Schreb, Thymus calcareus Klokov &
Des.-Shost.). Aungodinu (Ac), poCNuHN KUCRKX I'PYHTIB OiNAHOK COCHOBWX MiciB, NpeacTaBneHi ABomMa
Buaamu (2 %) Trifolium pratense L. Ta Genista tinctoria L.

SubBas
12%

SubAc
23%

Puc. 3. EkonoriyHi rpynu BuAiB 3a KUCNOTHUM PEXUMOM I'PYHTY. YMOBHI MO3HAYEHHS B TEKCTI
Fig. 3. The eco-groups by the relation of plant species to soil acidity. Neu — neutrophiles, SubAc —
sub-acidophiles, SubBas — sub-basophiles, Ac — acidophiles
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AHania ¢nopu 3a COMbOBUM PEXMMOM TPYyHTY (puc. 4) BuSABUB nepeBaxaHHsA eBTpodiB (Eu;
36 Buais, 43 %) Ta cemieBTpodiB (SemEu; 33 Buan, 39 %), Aki 3pocTatoTb Ha 36ara4eHux ConsiMu rpyHTax
3a YMOB MocuneHHst eBTpodikauii ekotoniB (Ambrosia artemisifolia L., Trifolium pratense L., Salvia
verticillata L., Campanula rapunculoides L., Urtica dioica L. Ta iH.) 3Ha4YHO MEHLLUOK KiNbKiCTIO BUAIB
npeacrtasneHi cybrnikotpodu (SubGly; 12 Buais, 14 %), pOCHMHN I'PYHTIB 3 HAOMULLKOM BMICTY coni, a
TakoX KpenasHWX Ta BanHsaKoBMX BiOCNOHeHb (Euphorbia myrsinites L., Teucrium polium L., Galatella
punctata (Waldst. & Kit.) Nees, Hedysarum cretaceum Fisch. Ta iH.). Me3oTpodm npeactasneHi Agsoma
Buaamu: Helichrysum arenarium (L.) Moench ta Pinus sylvestris L. (Mes; 3 %), siki 3pocTaloTb Ha HebaraTux

consiMu rpyHTax. Takox 6yno BusBrneHo oauH Bua-rnikotpod (Gly) — Taraxacum serotinum (Waldst. & Kit.)
Poir., NpUCYTHICTb SKOro BKasye Ha HasiBHICTb CynbaTHWUX Conen y rpyHTi.

Puc. 4. EkonoriyHi rpynu BuAiB 3a CONbOBUM PEXUMOM I'PYHTY. YMOBHi NO3HAYEHHS B TEKCTI
Fig. 4. The eco-groups by the relation of plant species to total salt regime. Eu — eutrophes, SemEu —
semi-eutrophes, SubGly — sub-glycotrophes, Mes — mesotrophes, Gly — glycotrophes

3a kapboHaTHUM pexuMMoM T'pyHTY (puc. 5) HanbGinblwe BuABNEHO akapboHatodiniB (AcPhil;
34 Bnagun, 40 %), pocnvH rpyHTIB 3 OyXe He3HayHuMm BMmicToM kapbownartis (Cirsium arvense (L.) Scop.,
Convolvulus arvensis L., Dianthus campestris M. Bieb. Ta iH.), Ta remikapboHaTodinis (HmCaPhil; 22 Bnaw,

26 %), ki HapaoTb nepeBary 36araveHux kapboHaTamwm rpyHTam (Plantago major L., Eryngium
campestre L., Scabiosa ochroleuca L. Ta iH.).

HypCaPhil
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HmCaPhob
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Puc. 5. EkonoriyHi rpynu Buais 3a BMiCTOM KanbLito B 'PYHTi. YMOBHI NO3HAY€HHA B TEKCTI
Fig. 5. The eco-groups by the relation of plant species to carbonate content in soil. AcPhil —

acarbonatophiles, HmCaPhil — hemi-carbonatophiles, CaPhil — carbonatophiles, HmCaPhob — hemi-
carbonatophobes, HypCaPhil — hyper-carbonatophiles
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Kap6oHnaTtoginis (CaPhil), pocnuH 6aratux kapboHaTamu rpyHTiB, BusasneHo 15 suais (18 %). Cepeg
Hux Pimpinella lithophila Schischk., Hyssopus cretaceus Dubjan., Diplotaxis cretacea Kotov Ta iH.
emikapboHaTopobis (HmCaPhob), ski yHukatoTe kapboHaTHux rpyHTiB, 10 Bugis (12 %). Hanpuknag,
Potentilla erecta (L.) Raeusch., Lycium barbatum L., Rumex confertus Willd. Ta iHwi. lNnepkapboHaTodinis
(HypCaPhil), ski 3pocTatoTb BUKMIOYHO Ha KpenasaHuX BiACNOHEHHSX, BusiBneHo Tpy Buan (4 %) — Thymus
calcareus Klokov & Des.-Shost., Scutellaria creticola Juz., Artemisia hololeuca M. Bieb. ex Besser.

3a BigHOLWEHHAM OO0 TepMOpeXuMy Krimaty (puc. 6) HanbinbLlue BUAIB POCNUH € cybmesoTepmamu
(SubMes; 59 Bugie, 70 %), siknm LwopivHO NoTpibHOo 40-50 kkan/cm? Tenna (Matricaria recutita L., Scutellaria
galericulata L., Bupleurum falcatum L., Stipa capillata L. Ta iH.). [pyna me3otepmiB (Mes), siki noTpebytoTb
Bxe 50-60 kkan/cm? Tenna, Bknodae 14 suais (17 %) (Elytrigia stipifolia (Czern. ex Nevski) Nevski,
Cephalaria litvinivii Bobr., Centaurea diffusa Lam., Ajuga chamaepitys (L.) Schreb. Ta iH.). CyOMikpoTepmm
(SubMicr), aki MOXyTb po3BMBaATUCA NPU HWXKYMX TepMonokasHukax (30—40 kkan/cm?), npeacraeneHi 9
Bugamu (11 %) (Trifolium pratense L., Geranium palustre L., Senecio vulgaris L. Ta iH.). MakpoTepmu
(Macr), aki gna cBoro po3BuUTKy NoTpebyloTe Tenna B Kinbkocti 60—70 kkan/cm?, npeacTaBneHi Bugamu
Euphorbia myrsinites L. Ta Allium moschatum L. (2 %).

SubMes
70%

Puc. 6. EkonoriyHi rpynu BuaiB 3a TepMOpeXUMoM KiimaTy. YMOBHiI NO3HAYEHHS B TEKCTI
Fig. 6. The eco-groups by the relation of plant species to thermoregime of climate. SubMes — sub-
mesotherms, Mes — mesotherms, SubMicr — sub-microtherms, Macr — macrotherms

3a cTyneHem KOHTMHEHTamnbHOCTI KnimaTy (puc.7) y cknagi gocnigkeHoi ¢nopu BUSIBMEHO
nepeBaxaHHsi reMmikoHTUHeHTanbHux Buais (HMCon; 43 Bnawn, 52 %) 3 iHGEKCOM KOHTMHEHTanNbHOCTI 131—
140 % (Linaria vulgaris Mill., Senecio vulgaris L., Lathyrus tuberosus L. Ta iH.).

HmCon
52%

Puc. 7. EKkonoriyHi rpyny BUAIB 3a KOHTUHEHTaNbLHICTIO KNiMaTy. YMOBHi NO3HAY€HHS B TEKCTI
Fig. 7. The eco-groups by the relation of plant species to continentality of climate. HmCon — hemi-
continental, SubCon — sub-continental, HmOc¢ — hemi-oceanic, Con — continental
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o cybkoHTuHeHTanbHux (SubCon; 151-160 % KOHTWHEHTanbHOCTI) Hanexatb 24 Buan (29 %)
(Arctium lappa L., Dactylis glomerata L., Scabiosa ochroleuca L. Ta iH.), 0o remiokeaHiyHmx (HmOc) — 14
BuaiB (17 %) (nokasHmk koHTMHeHTanbHOCTI 111-120 %). Bugn Onobrychis arenaria (Kit.) DC. Ta Carduus
acanthoides L. € koHTuHeHTanbHUMKM (Con; NokasHuK KOHTUHeHTanbHocTi 171-180 %). Takun posnogin
BMAiB BigNoBigae ymoBaM KOHTUHEHTanbHOCTI knimaTy CTenoBoi 30HM YKpaiHu.

lMpoBegeHU aHania ekonoriYyHol CTPYKTypWU MOKas3aB MepeBaXaHHs BWAIB, MPUYPOYEHUX [0
cnabokncnux Ta HenTpanbHux, 36arayeHux consMu Ta kapboHaTamu, BUIYroBaHUX Ta 3BUYANHUX
YOPHO3€EeMIB OCTEMHEHUX NYKIB Ta 3anuLLKIB CTeNIB.

Y cknagi onopu 6oTaHivHOro 3akasHuka «FoH4YapiBCbKMINY [0 papuUTeTHOT dhpakuii BxoanTb 12 BuaiB,
SKi HanexaTtb 0o 11 popais 3 7 poauH. B pesynbeTarTi il aHanisy BctaHoBneHo, wo 10 BuaiB 3aHeceHi 0o
YepBoHoi kHurn Ykpainu (2009), 5 (Hyssopus cretaceus, Artemisia hololeuca, Centaurea donetzica,
Cephalaria litvinivii, Hedysarum cretaceum) — po €Bponencbkoro YepBoHOro CNUCKy CyAMHHUX POCHMWH
(IUCN, 2020). o YepsoHoro cnucky JlyraHcbkoi obnacti HanexaTtb 2 Buan pocnuH (Thymus calcareus,
Potentilla erecta) (OdiuinHi nepeniku..., 2012).

BucHoBKku

dnopa 6oTaHiYHOro 3akasHuka «[foH4YapiBCbkUNy Hanivye 85 BMAIB CyauMHHUX pOCnuH 3 74 popais, 29
poavH, 3 knaciB i 2 BigainiB. Y cuctematudHIn CTPYKTYpi nepeBaxaloTb npeactaBHuKkn Asteraceae,
Poaceae Ta Lamiaceae, W0 NOB’A3aHO 3 BUOOBUM H6araTCTBOM LiMX POOUH, @ TaKOX NMOLLUMPEHHAM CTEMOBOI
Ta KanbuedinbHOI POCMMHHOCTI Ha TepuTopii 3akasHuka. Y OioMopdiuHii CTPYKTYpi AOMiHYOTb
remikpuntodpitTn Ta daHepodiTh, WO 0O6YMOBMEHO OCTEMHEHVMMW YMOBaMW paNoOHy [OOCNIMKEHHS Ta
BMIIMBOM JOACHKOI AisiNbHOCTI. 3a pe3ynbTatamm LieHoMopdiYHOro aHanidy dniopu HanbinbLle BUSBNEHO
pyoepanbHUX BUAIB, AKi MOLUMPIOIOTLCA Yepe3 pPO30pPHBAaHHSA LIMMHHUX CTENOBUX AiNsSHOK, HagMipHWUiA
BMnac xygobwu, rocnogapye HaBaHTaXXeHHs TepuTopii. B ekonoriyHin cTpykTypi donopy NpoBigHNMN € BUAMW,
npuypoYeHi 0o cnabokucnux Ta HenTparnbHUX, 3barayeHux conamm Ta kapboHaTamu, BUIYroBaHMUX i
3BMYAMHMX 4YOPHO3EMIB OCTEMHEHMX JIYKiB Ta 3anuWKiB CcTeniB 3a CcyOMe3oTepMHMX Ta
reMiKOHTUHEeHTanbHUX YMOB KriMaTy. Y cknagi papuTeTHol dopakuii pnopu BussneHo 12 suais.

AHOTOBaHUM CNUCOK BUAIB POCNMH 60TaHiYHOro 3akasHuka «fOH4YapiBCbKUM»

1.  Acer campestre L. Phanerophyte, neutrophile, semi-eutrophe, acarbonatophile, sub-mesotherm,
hemi-oceanic, silvant.

2. A. negundo L. Phanerophyte, sub-acidophile, semi-eutrophe, acarbonatophile, mesotherm, ruderant-
silvant, kenophyte.

3. Achillea submillefolium Klok. et Krytzka Hemicryptophyte, sub-acidophile, semi-eutrophe,
acarbonatophile, sub-microtherm, hemi-oceanic, stepant-pratant.

4. Ajuga chamaepitys (L.) Schreb. Hemicryptophyte, sub-basophile, eutrophe, hemi-carbonatophile,
mesotherm, hemi-continental, ruderant-stepant.

5. Allium moschatum L. Geophyte, neutrophile, eutrophe, carbonatophile, macrotherm, hemi-continental,
petrophyte.

6. Ambrosia artemisifolia L. Therophyte, neutrophile, eutrophe, acarbonatophile, mesotherm, hemi-
continental, ruderant, kenophyte.

7. Arctium lappa L. Hemicryptophyte, neutrophile, eutrophe, acarbonatophile, mesotherm, sub-
continental, ruderant-silvant.

8. Artemisia absinthium L. Hemicryptophyte, neutrophile, eutrophe, hemi-carbonatophobe, sub-
mesotherm, sub-continental, ruderant, archaeophyte.

9. A. hololeuca M.Bieb. ex Besser Chamaephyte, sub-basophile, sub-glycotrophe, hyper-
carbonatophile, sub-mesotherm, sub-continental, cretophyte, Red Book of Ukraine, European Red List
of Vascular Plants, IUCN Red List.

10. A. vulgaris L. Hemicryptophyte, neutrophile, semi-eutrophe, acarbonatophile, sub-mesotherm, hemi-
continental, pratant.

11. Asparagus officinalis L. Hemicryptophyte, neutrophile, semi-eutrophe, acarbonatophile, sub-
mesotherm, sub-continental, pratant-stepant.

12. Asperula cynanchica L. Hemicryptophyte, neutrophile, eutrophe, carbonatophile, sub-mesotherm,
sub-continental, stepant-psammophyte.
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Aster amellus L. Hemicryptophyte, sub-basophile, semi-eutrophe, hemi-carbonatophile, sub-
mesotherm, hemi-oceanic, silvant-stepant.

Barbarea vulgaris R.Br. Hemicryptophyte, neutrophile, semi-eutrophe, acarbonatophile, sub-
mesotherm, hemi-continental, ruderant.

Bupleurum falcatum L. Therophyte, neutrophile, semi-eutrophe, carbonatophile, sub-mesotherm,
hemi-continental, petrophyte.

Campanula rapunculoides L. Hemicryptophyte, neutrophile, semi-eutrophe, acarbonatophile, sub-
mesotherm, hemi-continental, pratant-silvant.

Capsella bursa-pastoris (L.) Medik. Therophyte, sub-acidophile, semi-eutrophe, acarbonatophile, sub-
mesotherm, hemi-continental, ruderant.

Carduus acanthoides L. Hemicryptophyte, neutrophile, sub-glycotrophe, acarbonatophile, sub-
mesotherm, continental, ruderant, archaeophyte.

Centaurea diffusa Lam. Hemicryptophyte, neutrophile, sub-glycotrophe, hemi-carbonatophile,
mesotherm, hemi-continental, stepant-ruderant, kenophyte.

C. donetzica Klok. Hemicryptophyte, sub-acidophile, semi-eutrophe, hemi-carbonatophobe, sub-
mesotherm, sub-continental, psammophyte, Red Book of Ukraine, European Red List of Vascular
Plants.

C. scabiosa L. Hemicryptophyte, neutrophile, eutrophe, hemi-carbonatophile, sub-microtherm, hemi-
continental, pratant.

Cephalaria litvinivii Bobr. Hemicryptophyte, neutrophile, eutrophe, carbonatophile, mesotherm, hemi-
oceanic, stepant-pratant, Red Book of Ukraine, European Red List of Vascular Plants.

Cichorium intybus L. Hemicryptophyte, neutrophile, eutrophe, acarbonatophile, sub-mesotherm, hemi-
continental, ruderant, archaeophyte.

Cirsium arvense (L.) Scop. Geophyte, neutrophile, eutrophe, acarbonatophile, sub-mesotherm, sub-
continental, ruderant.

Consolida regalis S. F. Gray Therophyte, neutrophile, eutrophe, acarbonatophile, mesotherm, hemi-
continental, ruderant.

Convolvulus arvensis L. Geophyte, neutrophile, eutrophe, acarbonatophile, mesotherm, hemi-
continental, ruderant.

Dactylis glomerata L. Hemicryptophyte, neutrophile, semi-eutrophe, hemi-carbonatophile, sub-
mesotherm, sub-continental, pratant-silvant.

Daucus carota L. Hemicryptophyte, sub-acidophile, eutrophe, hemi-carbonatophile, sub-mesotherm,
hemi-continental, pratant.

Dianthus campestris M. Bieb. Hemicryptophyte, sub-acidophile, semi-eutrophe, acarbonatophile, sub-
mesotherm, sub-continental, ruderant-stepant.

Diplotaxis cretacea Kotov Hemicryptophyte, sub-basophile, sub-glycotrophe, carbonatophile, sub-
mesotherm, sub-continental, cretophyte, Red Book of Ukraine.

Elytrigia repens (L.) Nevski Hemicryptophyte, neutrophile, sub-glycotrophe, carbonatophile, sub-
mesotherm, hemi-continental, ruderant.

E. stipifolia (Czern. ex Nevski) Nevski Hemicryptophyte, sub-basophile, sub-glycotrophe,
carbonatophile, mesotherm, sub-continental, stepant-pratant, Red Book of Ukraine.

Eryngium campestre L. Geophyte, neutrophile, eutrophe, hemi-carbonatophile, mesotherm, hemi-
oceanic, ruderant-stepant.

Euphorbia myrsinites L. Hemicryptophyte, neutrophile, sub-glycotrophe, hemi-carbonatophile,
macrotherm, hemi-continental, petrophyte.

Festuca pratensis Huds. Hemicryptophyte, neutrophile, semi-eutrophe, hemi-carbonatophile, sub-
mesotherm, hemi-continental, pratant.

Fraxinus excelsior L. Phanerophyte, neutrophile, semi-eutrophe, acarbonatophile, sub-mesotherm,
hemi-oceanic, silvant.

Galatella punctata (Waldst. & Kit.) Nees Hemicryptophyte, neutrophile, sub-glycotrophe,
acarbonatophile, sub-mesotherm, hemi-oceanic, halophyte-pratant.

Genista tinctoria L. Chamaephyte, acidophile, semi-eutrophe, hemi-carbonatophile, sub-mesotherm,
hemi-continental, psammophyte-silvant.

Geranium palustre L. Hemicryptophyte, neutrophile, semi-eutrophe, acarbonatophile, sub-microtherm,
hemi-continental, pratant-paludant.
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Hedysarum cretaceum Fisch. Hemicryptophyte, sub-basophile, sub-glycotrophe, carbonatophile, sub-
mesotherm, hemi-oceanic, petrophyte-stepant, Red Book of Ukraine, European Red List of Vascular
Plants, IUCN Red List.

Helichrysum arenarium (L.) Moench Hemicryptophyte, sub-acidophile, mesotrophe, hemi-
carbonatophile, sub-mesotherm, hemi-continental, stepant-psammophyte.

Hypericum perforatum L. Hemicryptophyte, neutrophile, eutrophe, acarbonatophile, sub-mesotherm,
hemi-continental, pratant.

Hyssopus cretaceus Dubjan. Chamaephyte, sub-basophile, sub-glycotrophe, carbonatophile, sub-
mesotherm, sub-continental, cretophyte, Red Book of Ukraine, European Red List of Vascular Plants.
Lathyrus tuberosus L. Geophyte, neutrophile, semi-eutrophe, acarbonatophile, sub-mesotherm, hemi-
continental, ruderant-pratant.

Lepidium campestre (L.) R. Br. Hemicryptophyte, sub-acidophile, eutrophe, acarbonatophile, sub-
mesotherm, hemi-oceanic, ruderant.

Linaria vulgaris Mill. Hemicryptophyte, neutrophile, eutrophe, carbonatophile, sub-mesotherm, hemi-
continental, pratant-ruderant.

Lithospermum officinale L. Hemicryptophyte, neutrophile, semi-eutrophe, carbonatophile, sub-
mesotherm, hemi-continental, ruderant-silvant.

Lycium barbatum L. Phanerophyte, neutrophile, eutrophe, hemi-carbonatophobe, sub-mesotherm,
hemi-continental, ruderant.

Malus sylvestris Mill. Phanerophyte, neutrophile, semi-eutrophe, acarbonatophile, sub-microtherm,
hemi-continental, silvant.

Matricaria recutita L. Therophyte, neutrophile, sub-glycotrophe, hemi-carbonatophobe, sub-
mesotherm, hemi-continental, ruderant, archaeophyte.

Odontites vulgaris Moench Therophyte, sub-acidophile, eutrophe, hemi-carbonatophile, sub-
mesotherm, hemi-continental, pratant-ruderant.

Onobrychis arenaria (Kit.) DC. Hemicryptophyte, neutrophile, eutrophe, hemi-carbonatophile, sub-
mesotherm, continental, stepant-pratant.

Onopordum acanthium L. Hemicryptophyte, neutrophile, semi-eutrophe, acarbonatophile, sub-
mesotherm, hemi-oceanic, ruderant, archaeophyte.

Phleum pratense L. Hemicryptophyte, neutrophile, semi-eutrophe, hemi-carbonatophile, sub-
mesotherm, hemi-continental, pratant.

Pimpinella lithophila Schischk. Hemicryptophyte, neutrophile, eutrophe, carbonatophile, sub-
mesotherm, hemi-oceanic, stepant-petrophyte.

Pinus sylvestris L. Phanerophyte, sub-acidophile, mesotrophe, acarbonatophile, sub-microtherm,
hemi-continental, silvant.

Plantago major L. Hemicryptophyte, sub-acidophile, eutrophe, hemi-carbonatophile, sub-mesotherm,
hemi-continental, ruderant.

P. media L. Hemicryptophyte, neutrophile, eutrophe, hemi-carbonatophile, sub-mesotherm, sub-
continental, pratant-ruderant.

Poa pratensis L. Geophyte, sub-acidophile, eutrophe, acarbonatophile, sub-microtherm, hemi-
continental, pratant.

P. trivialis L. Geophyte, sub-acidophile, eutrophe, hemi-carbonatophobe, sub-mesotherm, hemi-
continental, pratant-paludant.

Polygonum aviculare L. s.str. Therophyte, neutrophile, eutrophe, hemi-carbonatophobe, sub-
mesotherm, hemi-continental, ruderant.

Potentilla erecta (L.) Raeusch. Hemicryptophyte, sub-acidophile, semi-eutrophe, hemi-
carbonatophobe, sub-microtherm, hemi-oceanic, silvant-pratant, regionally rare.

Prunus spinosa L. Phanerophyte, neutrophile, semi-eutrophe, hemi-carbonatophile, sub-mesotherm,
hemi-continental, silvant.

Pyrus communis L. Phanerophyte, neutrophile, semi-eutrophe, hemi-carbonatophile, sub-mesotherm,
hemi-continental, silvant.

Reseda Ilutea L. Hemicryptophyte, sub-basophile, eutrophe, hemi-carbonatophile, mesotherm, sub-
continental, stepant-ruderant.

Rhamnus cathartica L. Phanerophyte, neutrophile, semi-eutrophe, carbonatophile, sub-mesotherm,
sub-continental, silvant.
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67. Rosa canina L. Phanerophyte, neutrophile, semi-eutrophe, acarbonatophile, mesotherm, sub-
continental, silvant.

68. Rumex confertus Willd. Hemicryptophyte, neutrophile, eutrophe, hemi-carbonatophobe, sub-
mesotherm, sub-continental, ruderant-pratant.

69. Salvia verticillata L. Hemicryptophyte, neutrophile, eutrophe, carbonatophile, sub-mesotherm, hemi-
continental, ruderant-stepant.

70. Sambucus nigra L. Phanerophyte, sub-acidophile, semi-eutrophe, hemi-carbonatophobe, mesotherm,
hemi-oceanic, silvant.

71. Scabiosa ochroleuca L. Hemicryptophyte, sub-acidophile, semi-eutrophe, hemi-carbonatophile, sub-
mesotherm, sub-continental, stepant.

72. Scutellaria creticola Juz. Chamaephyte, sub-basophile, eutrophe, hyper-carbonatophile, sub-
mesotherm, sub-continental, cretophyte, Red Book of Ukraine.

73. S. galericulata L. Geophyte, sub-acidophile, semi-eutrophe, acarbonatophile, sub-mesotherm, hemi-
continental, pratant-paludant.

74. Senecio vulgaris L. Hemicryptophyte, sub-acidophile, semi-eutrophe, hemi-carbonatophobe, sub-
microtherm, hemi-continental, ruderant, archaeophyte.

75. Stipa capillata L. Hemicryptophyte, neutrophile, eutrophe, acarbonatophile, sub-mesotherm, sub-
continental, stepant, Red Book of Ukraine.

76. S. donetzica Czupryna Hemicryptophyte, stepant, Red Book of Ukraine.

77. Taraxacum officinale Wigg. aggr. Hemicryptophyte, neutrophile, eutrophe, hemi-carbonatophile, sub-
mesotherm, hemi-continental, pratant-ruderant.

78. T. serotinum (Waldst. & Kit.) Poir. Hemicryptophyte, neutrophile, glycotrophe, acarbonatophile, sub-
mesotherm, sub-continental, stepant-ruderant.

79. Teucrium polium L. Chamaephyte, neutrophile, sub-glycotrophe, carbonatophile, mesotherm, sub-
continental, stepant.

80. Thymus calcareus Klokov & Des.-Shost. Chamaephyte, sub-basophile, eutrophe, hyper-
carbonatophile, sub-mesotherm, sub-continental, petrophyte-cretophyte, regionally rare.

81. Trifolium pratense L. Hemicryptophyte, acidophile, eutrophe, acarbonatophile, sub-microtherm, hemi-
continental, pratant.

82. Tripleurospermum inodorum (L.) Sch. Bip. Therophyte, sub-acidophile, eutrophe, acarbonatophile,
sub-mesotherm, hemi-continental, ruderant, archaeophyte.

83. Tussilago farfara L. Geophyte, neutrophile, semi-eutrophe, hemi-carbonatophile, sub-mesotherm,
hemi-oceanic, ruderant-pratant.

84. Urtica dioica L. Hemicryptophyte, neutrophile, semi-eutrophe, acarbonatophile, sub-mesotherm, hemi-
continental, silvant-ruderant.

85. Veronica prostrata L. Hemicryptophyte, neutrophile, eutrophe, acarbonatophile, sub-mesotherm, sub-
continental, stepant-pratant.
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The flora of the botanical preserve “Honcharivskyi”’ (Luhansk Region, Ukraine)
H.O. Kazarinova, D.A. Anikeeva

The current state of the flora of the botanical preserve “Honcharivskyi” (Svatove District, Luhansk Region) is analysed.
The preserve includes three areas on the right-bank slopes of the Kobylka and the Krasna rivers with outcrops of chalk
bedrocks. The study was conducted in summer and autumn 2019. Four expeditionary trips were organized to the areas
near the villages of Oborotnivka and Nauholne. Floristic descriptions made by the line-transect method saved as
research material. Identification of floristic composition was carried out by the plant species inventory along the
transects. As a result, an annotated list of 85 species of vascular plants of 74 genera, 29 families, 3 classes and 2
divisions was compiled. In terms of systematic composition, the spectrum of main families is headed by Asteraceae
(22 species, 25.9 % of the flora), Poaceae (9 species, 10.6 %), and Lamiaceae 7 (species, 8.2 %). These families
include a significant number of ruderal, steppe and calcephilous species. Hemicryptophytes, represented by
herbaceous plants of steppe meadows, prevail in the flora biomorphic structure (51 species, 60 %). Chamaephytes (in
our case study the subshrubs, growing on steppe slopes, chalk and limestone outcrops, viz., Genista tinctoria L.,
Hyssopus cretaceus Dubjan., Teucrium polium L. etc.) are least presented (6 species, 7.1 %). A cenomorph analysis
revealed predominance of the ruderal species (35; 41.2 %) due to grazing, trampling and economic activity in the study
area. The flora ecological analysis was based on five main factors, which reflect climate and soil properties. In terms
of soil acidity, the neutrophilic species formed a dominating group (53 species, 63 %), in terms of carbonate
compounds — the acarbonatophilic (34 species, 40 %), in terms of soil salinity — the eutrophytic (36 species, 43 %), in
terms of climate thermal regime — the sub-mesothermic (59 species, 70 %), and in terms of climate continentality — the
hemicontinental ones (43 species, 52 %). Most recorded species prefer slightly acidic and/or neutral, rich in salts and
carbonates, meadow like and common chernozems of steppe meadows and steppes. Twelve species of 11 genera
and 7 families are of conservation concern. Of these, 10 species are listed in Red Data Book of Ukraine, five species
are in the European Red List of Vascular Plants (Hyssopus cretaceus Dubjan., Artemisia hololeuca M. Bieb. ex Besser,
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Centaurea donetzica Klok., Cephalaria litvinivii Bobr., Hedysarum cretaceum Fisch.), and two species are in the Red
List of plants of Lugansk Region (Thymus calcareus Klokov & Des.-Shost. and Potentilla erecta (L.) Raeusch.).

Key words: phytodiversity, botanical preserve, flora structure, rare plant species, Luhansk Region.
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dnopa 6oTaHNYeCcKOro sakasHuka «lFoH4apoBckumn» (JllyraHckas obnacTb,

YkpauHa)
A.O. KazapuHoBa, [1.A. AHuKeeBa

B paboTe gaH aHanvM3 coBpeEMEHHOro cocTosiHUS donopbl 6oTaHU4ecKkoro 3akasHuka «l oH4apoBckuiny (CBaToBCKUIA
paioH, JlyraHckasi obnacTtb). 3akasHuK BKITIOYAET TPW ydacTka npaBobepexHbix CkrnoHoB p. Kobbinka u p. KpacHas ¢
BbIXOA4aMu MernoBbIX MOPOA. ViccnegoBaHwe NpoBeeHO Ha TeppuTOpMM 3akasHWka B TeYeHWe BereTauMOHHOro
nepuoga 2019 roga. O6beKkT mccnegoBaHnsa — npupogHaa dropa 60TaHM4eckoro 3akasHuka «I OHYapOBCKMINY.
MaTepuanamu unccnegoBaHus ABMSOTCA ONOPUCTUYECKME onmucaHus, cHop KOTOPbIX MPOBOAWMMCS MapLUpyTHO-
3KCNeanLMOHHBIM MeTOAOM. BeisBneHne nopmncTmyeckoro coctaBa oCyLLEeCTBANOCh NyTEM MHBEHTapu3auum BUaoB
pacTeHUn OTHOCWUTENBbHO PaBHOMEPHO MO BCeMy MapLupyTy. Bbino ocyllecTtBneHo 4 3KCNeOMUMOHHBIX Bble3ga B
neTtHe-oceHHun nepuog 2019 r. Ha yyacTku B6nun3m cen O6opoTHoBKa, HayronsHoe CBaToBCKOro paroHa JlyraHckon
obnactu. B pesynbTate paboTbl cOCTaBNEH aHHOTUPOBAHHbIV CNMCOK 85 BUAOB COCYaANCTbLIX pacTeHuin u3 74 ponos,
29 cemencts, 3 knaccoB u 2 otgenos. [1o pesynbTatam cMCTeMaTUYECKOro aHanu3a CrekTp BedyLUMxX CeMencTB
Bo3rnaensatoT Asteraceae (22 Buaa; 25,9 %), Poaceae (9 Buaos; 10,6 %) n Lamiaceae (7 Bugis; 8,2 %), cogepxawue
3HauYNTENbHOE KONMMYECTBO CTEMHbIX U KanbuedunbHbiX BUAoB. B Guomopduryeckon ctpyktype dnopbl JOMUHUPYIOT
remukpuntocputel (51 Bua; 60 %), NpeacTaBneHHble TPaBAHUCTLIMU PaCcTEHUAMWU OCTenHeHHbIX nyros (Centaurea
diffusa Lam., Onobrychis arenaria (Kit.) DC., Salvia verticillata L.). MeHblwe Bcero xamedwutoB (6 Bugos; 7,1 %) —
MONyKyCTapHWYKOB, KOTOPbIE PacTyT Ha OCTEMHEHHbIX CKMOHAaxX, MENOBbIX U M3BECTHAKOBbIX OOHaxeHusix (Genista
tinctoria L., Hyssopus cretaceus Dubjan., Teucrium polium L.). Mo pe3ynbTatam aHanu3a LeHoMopd npeobnagatoT
copHble Buabl (35; 41,2 %) B CBSI3N C BbINacoM, BbiTanTbiBaHNEM W XO3SIMCTBEHHOW AesiTenbHOCTbio (Ambrosia
artemisifolia L., Matricaria recutita L., Capsella bursa-pastoris (L.) Medik., Tripleurospermum inodorum (L.) Sch. Bip.
1 ap.). SKonornyeckun aHanua rnopel nposedeH no 5 seaywum akropam. B coctaBe aKonornyeckon CTpyKTypbl no
OTHOLLEHWIO K KUCIOTHOMY pexuMmy noysbl npeobnagatT HenTpodunbl (53 Buaa; 63 %), No coneBomy pexumy
noysbl — 3BTPObI (36 BMAOB; 43 %), N0 coaepxaHuto kapboHaTHbIX coegnHeHnin — akapboHatodunel (34 Buga; 40 %),
MO OTHOLLIEHWIO K TEPMOPEXUMY KnnumaTa — cyomesoTtepMHble (59; 70 %) n no dakTopy KOHTUHEHTaNbLHOCTY Knumara —
reMUKOHTUHEeHTanbHble Buabl (43; 52 %). BonbWMHCTBO BWOOB pacTeHWd npuypodeHbl K criabokucnbiM  ur
HenTpanbHbIM, 060ralleHHbIM CoNaMu U kKapboHaTaMu, BbILLIENOYEHHBIM Y 06bIKHOBEHHBIM YEPHO3EMaM OCTEMHEHHbIX
nyros 1 octaTKoB cTenen. PaputeTHasa coctasnstowas dropbl npeacrasneHa 12 sugamu n3 11 pogos 1 7 cEMencTs.
Cpean Hux 10 BuaoB 3aHeceHbl B KpacHyto kHUry YkpauHbl, naTe (Hyssopus cretaceus Dubjan., Artemisia hololeuca
M. Bieb. ex Besser, Centaurea donetzica Klok., Cephalaria litvinivii Bobr., Hedysarum cretaceum Fisch.) — B
EBponewckuin KpacHbIN CIMCOK COCyANCTLIX pacTeHuin, aea (Thymus calcareus Klokov & Des.-Shost., Potentilla erecta
(L.) Raeusch.) — B KpacHbin cnmucok pacteHui JlyraHckon obnacTw.

KnioueBble cnoBa: ¢humopasHoobpasue, bomaHuyecKkull 3aKkasHUK, CmMpyKmMypHbIl aHanu3 ¢riopsbl, papumemHble
8u0lbl pacmeHul, JlyzaHckas obnacme.
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dnopa BOAOWM Ta Nepe3BONIOXKEHMNX MicLe3pocTaHb MicTa XapkKiB (aHOTOBaHUMN

CMUCOK Ta OCHOBHi NapameTpwu)
A.B. PokutaHcbkui, 10.I'. Famyns

HaBepeHo pesynbTati 6araTtopiyHMX NOMbOBKX JOCHiOXEeHb hriopy BOAOVM Ta NEPE3BONOXKEHNX MiCLLE3pOCTaHb Ha
TepuTopii M. XapkiB, aHani3y nirepatypHux gaHunx ta repbapHux matepianis CWU. BctaHoBneHo, Lo cyyacHa gnopa
BOAOVM Ta Nepe3BoNoXeHMX MicLe3pocTaHb npeactasneHa 95 sugamu, 65 pogamu ta 38 poguHamu. Cepeg Hux 18
BMAiB BOAOWM Ta 77 BUAIB NEPE3BONIOXKEHMX MicLe3pocTaHb. CkrnageHo aHOTOBaHMI CMIMCOK Cy4acHOi oriopy BOOOMM
Ta Nepe3BOoNoXeHMX Micue3pocTaHb. [1ns KOXXHOro Buay HaBe4eHo faHi Wwoao po3noBCOXKEHHS NO TepuTopii MicTa,
BM3HAYEHO CTaTyC OXOpPOHW, TWM apeany Ta YMOBM Micue3pocTaHHs. [eorpadiyHuii aHanis BMSABMB 3aranbHy
BiONOBIAHICTL chropu MicTa TUNoBIN dropi perioHy. dropa MicTa npeacTaBneHa N'ATbMa TUNaAMU pPerioHanbHUX
apeanis 3 nepeBaxaHHsM LimpkymnonsipHoro (35 Buais, 36,8 %) Ta €spasilicbkoro (26 Bugis, 27,3 %) Tunis.
Co30noriyHun aHarnis BUABMB HasABHICTb Y (hriopi pigKiCHMX Ta OXOPOHIOBaHUX BWAIB. 3aranoM Ha TepuTopii micTa
XapkiB 0XopoHM NoTpebytoTb 15 BUAIB, 3 AKMX 2 — BULLi BOAHI POCNUHM Ta 13 — BUAM NEPE3BONTOXEHNX MICLIe3POCTaHb.
Cepef HUX YOTUPKU BMAW, SKi BKIOYEHi Ao YepBoHoi KHurn Ykpainu: Anacamptis coriophora, Anacamptis palustris,
Dactylorchiza majalis, Epipactis palustris, 7 BuaiB 3 nepeniky BMAiB POCNUH, IO NignAraloTb 0COBNMBIN OXOPOHi Ha
TepuTopii XapkiBcbkoi obnacti: Carex pseudocyperus, Nuphar luteum, Parnassia palustris, Ranunculus circinatum,
Typha laxmannii, Valeriana officinalis, Vallisneria spiralis. 3a MbxHapogHUMW JOKYMEHTaMWN OXOPOHSATLCS TPY BUAW,
3aHeceHi y «[onaTtok Il KoHBeHUji npo MixxHapoaHy Topriemno BuaaMu Avkoi dayHu Ta dnopw, Wwo nepebysatoTb nig
3arpo3oto 3HukHeHHsA» (CITES Il): Anacamptis coriophora, Anacamptis palustris, Epipactis palustris. OcTaHHih Takox
3aHeceHun 0o nepeniky KoHBeHLUii Npo MixXHapogHy TOpriBm BugaMu AnKoi dayHun Ta dnopwm, Wo nepebyBatoTb nig
3arpo3oto 3HUKHeHHA (CITES). B YkpaiHi oxopoHu noTpebytoTb ABa BuanM 3 YepBoOHOro cnvcky makpoditie: Nuphar
lutea Ta Glyceria arundinacea. Takox BUSIBNEHO BUA, LLIO BXOAUTb A0 CKnaay acouiauii i3 3eneHoi kHurn YkpaiHu, Ta
ABa BMAN, AKi BXOASATb A0 Neperiiky POCNMHHMX yrpynoBaHb 3eneHoro cnmcky XapkiBcbkoi obnacTi. Y dnopi micta 6yno
BUSIBMEHO M'AATb iHBa3iNHUX BUAiB. Cepen HMX Tpu BOAHI Buawn: Pistia stratiotes, Vallisneria spiralis, Elodea canadensis
Ta [ABa BMaM Nepe3BorioXeHnX MicLuedpoctaHb: Echinocistis lobata Ta Bidens frondosa.

KnrouoBi cnoBa: griopa, cyOuHHi pocnuHu, 000UMU, NEPe380/I0XeHI Micue3pocmaHHs, pidkicHi audu, iHeasiliHi sudu,
M. Xapkis.
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Betyn

BogaHi, npubepexxHo-BoAHI Ta POCHMHM NEPE3BOSIOKEHUX MiCLLE3POCTaHb rpakTb BaXNMBY posb Y
3abe3neyveHHi eKOMNoriyHoi CTIKOCTi BOAOWM. Y cknafi BOAHUX €KOCUCTEM BOHW BUKOHYHOTb BaMMBI
dyHKUji: 6epyTb yyacTb Yy TpPoiYHOMY UMKMi, 3abe3nevyoun MpPOAYKLI0 Pi3HMX JaHLIOMB XUBMEHHS,
TpaHcOpMYOTb Ta NOMMWHAKTL LWKIAMWBI PEYOBUHU, WO NOTPannATb Y BOOOWMU pas3oM 3i CTiYHUMU
BoAamu. BogHi Ta nepe3BonoXeHi eKOTONM MaloTb BaXIMBY €KOMNOriYHY porb Y CTBOPEHHI Ta NiATPUMaHHI
KOMOPTHOIO MIKPOKIiMaTy Ha TepuTopil MicTa. BpaxoBytoun BaxnuBiCTb pOCnvH Ans 3abesneveHHs
€KOJIONMYHOI CTINKOCTI BOAHMX €KOTOMiB, @ TaKOX HEeOOCTaTHIO BUBYEHICTb (hropyv BULLMX BOAHMX i
NprubepexHO-BOOHUX POCIMNH PETiOHY, BUMHWUKIA HEOOXiOHICTb NpoBedeHHst NnaHOMIpHUX OCHigXeHb 3
METOI BCTAHOBMNEHHS Cy4acCHOro CTaHy rirpodinbHOi chnopu Micta Xapkis.

Piukn M. XapkiB Hapasi 4OCUTb MINKOBOAHI, 3perynboBaHi YncenbHMMn gambamm, MarTb OyXe
NOBINbHY Tevilo Ta 3gaTHI MiNiTKM y pasi NigHATTA W3iB Ha rpednsax. Boga Micbkux BogonmM 3abpyaHeHa
BigXxogamu NpPOMMCROBUX MiANPUEMCTB, 3MMBaMM 3 aBTOLUMAXIB Ta MPUNErnMx MiCbKMx Teputopin. Ha
TepuTopii MicTa, OKpiM NPUTOK, PiYKM NPUAMaOTb BOAY 3 YACNEHHUX JXKepen Ta CTPYMKIB, AesiKi 3 AKUX BXe
OecaATupiyya 3axoBaHi B Mig3emHi TpyOu, WO nNpoxodsaTb Nig4 MICbKUMMW KBapTanamu Ta LUsXaMu.
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PocnuHHicTb piukoBux gonuH i 6eperis Bogonm nignagae nig Hanbinblwy Hebeaneky i 3a3snyan nNepLioto
PYMHYETBCA MPU rocnogapchbKin AisneHOCTI noavHn. barato BOAHMX POCAMH Ta iX LEHO3IB 3HUKaOThL B
pesynbTaTi 3MiHM FigPONOriYHOro pexumy, 3abpygHeHHs BOAOWM CTiHHUMU BOAAMU, 3aperyrioBaHHS PiyoK,
npoBegeHHs MeniopaTMBHUX 3axogiB. BHAcCnigoK LbOro YNCNEHHI BUAM ONMUHAKTLCS Ha MeXi 3HUKHEHHS, a
Oesiki B3ararni 3HMKalTb, CKOPOYYHOUM apearn CBOro iCHyBaHHS. TOMy poOOTU 3 BUBYEHHST (DJTOPU PiYKOBUX
OONVH, a TakoX 0CoBNMBOCTEN Manux pivYoK Hag3BMYAMHO BaKNMBI, OCKINIbKM CaMe POCIMHM 3HAYHOM
MipOI0 BM3HA4al0Tb CTaH rigposoriyHoi Mepexi perioHy.

HesBaxaloun Ha 3Ha4yHy BMBYEHICTb ¢riopu Mmicta XapkoBa, OKpeMi ii KOMMOHEeHTW BuMarawTb
nocTinHoi yBarn. CyyacHi Ta iCTopu4Hi BigoMOoCTi Npo ¢riopy BOOOWNM Ta NePE3BONIOXKEHMX MiCLLe3pOCTaHb
XapkoBa MOXHa 3HaMTVW B HEYMCMEHHWUX NybBnikauisax, NPUCBAYEHUX BUBYEHHIO (PNOPU Ta POCHMHHOCTI
camoro Mmicta Ta noro okonuub (YepHseB, 1859; Hanueanko, 1898; Tumodeer, 1903), B nybnikauisx,
npucesaYeHnx dnopi XapkiswuHu B Uinomy (Mfopenosa, AnexuH, 2002), a TakoX OOCRIMXEHHI0 dnopu
Bogowm i 6oniT Jlicocteny Ykpainm Ta 6acenny Cisepcbkoro [iHus (CaBeHkoB, 1910; YopHa, 2006). Oeski
OKpeMi [JdaHi LWodo 3pOoCTaHHs PigKICHMX BuAOIB POCIMH Ha TepuTopii MicTa BigoMi 3 pobiT
NPUPOOOOXOPOHHOro Hanpsmky ([openosa, AnexvH, 1999; Knimos Ta iH., 2008). Mavixe yci Bigomi 3
niTepatypv AaHi € 3actapinumu, abo BenbMu doparmMeHTapHUMN.

MeToto pobotm Oyno BMBYEHHS Cy4acHOro CTaHy ropu BOOONMM Ta NEPE3BONOXKEHNX
MicuespocTaHb Ha TepuTopii MicTa Xapkis.

MaTepianu Ta meToamn

MaTepianom poboTu cnyryBanu pesynbTati NoNbOBUX AOCHIAXKEHb, Ski npoBogunmck 3 2010 poky
Ha TepuTopii MicTa XapkoBa, pe3ynbTaTu aHanidy HaykoBux nybnikauiv, aHanisy repbapHux maTepianis
CWU. [ocnimpxkeHHs NpoBOAMITMCb MapLIpyTHUM METOOAOM Ta METOAOM CTauioHapHWX NPOOHMX MroL.
MapLwpyTi npoknaganncbk nepeBaxHoO B3[OBX PiYOK Ta no ix 3annaBax. CtauioHapHi NpobHi nnowaaku
3aknaganucb y Micuax gobpe po3BuHyTOI BOgHOT abo npubepekHo-BogHOT POCNMHHOCTI MO Geperax pidok,
3annaBHNX 03ep, CTaBKIiB Ta B MiCLSIX 3 BOOHO-00MOTSAHOI POCITMHHICTHO.

[ocnigkeHHAMM OxonneHa TepuTopiss B Mexax agMiHiCTpaTUBHOI rpaHuui M. XapkiB. TepuTopis
MiCTa Ma€ PiBHWHHO-PO3YNIeHOBaHWI penbed, skui Bys chopMoBaHMN AONMHAMM KOMMCb MOBHOBOAHMX
pivOK, WO MPOTiKalTb TEPUTOPIEID MiCTa Ta 3HAYHOK MIPOK NMEPEeTBOPEHUN BHACNIAOK FOCNOLapPCLKOI
JisnbHocTi noanHn. Piuka Yam — npasa nputoka CiBepcbkoro [iHUsA, Mae 3aranbHy OOBXUHY 164 kM
(OdemyeHko, 1971), 3 aknx Ha TepuTopito MicTa Npunagae 6nusbko 11 km). Piyka Yau npoTikae okonuusamm
MicTa, e TepuTopis 3HaXoOUTbCA Mig 3HAa4YHO MEHLUMM BMNIMBOM FOCMNOAApPChbKoi AisnbHOCTI. 3annaea p.
Yon Oyna pocnigkeHa Mavxke Ha Bcix AingHkax, wo Oinbw-meHw 36epernv npupogHuii  abo
HanisnpupogHui Burnaa. JocnigkyBanucb TakoX iHWI pivku, WO HanexaTtb Ao 6acenHy p. Yau, matoTb
pisHMI BoAHWM GanaHc Ta CTyneHb 3aperynboBaHOCTi. Hanbinbwa nputoka — p. JlonaHb (3aranbHa
OoBXUWHa 96 KM; niBa nputoka). HeBenuuki nputokn XKuxopeub (14 km) Ta CTyaeHOK. Y UeHTpanbHin
YacTWHi MicTa ocobnuea yBara npuainsanacbh SOCHiAXEHH0 pivok Xapkis Ta JlonaHb, ki nepeTnHaoTb MiCTO
3 MiBHOYi Ha NiBOEHb Ta 3NMBalOTLCA Make Y LeHTpi micta. [lonnHa p. JlonaHb AoCTaTHLO BOOOHOCHA, Ha
TepuTtopii micta B JlonaHb Bnagatote p. CapxuHka (niea nputoka), p. Cyxun XXuxop (7 km; niBa nputoka),
npote HanbinbLoto ii NnpuTokol € p. XapkiB (71 km; niBa npuToka). Piyka XapkiB TakoX Mae YuCrneHHi
NPUTOKK, 3 SIKMX HANBINbLWMMK € niBi NpuTokn Hemmwnsa (27 km) Ta OdepeTsaHka (12 kM), Ta Maxe 3HUKNA
pidka HeTiva. Y miBHiYHO-3axigHin YacTuHi micTa, B JonuHi p. JlonaHe, 6yna gocnigxeHa wupoka neesaga 3
BOAHO-60M0THMM komnnekcoM. OKpim pivyok Ha TepuTopii MicTa Oynu gocnigxeHi 6nmsbko 17 o03ep,
Hanbinbwmmn 3 sknx €: Komcomonbcbke 03epo, Kap’ep, Kipoea, OuepeT, [eTpeHKIBCbKMUIA CTaBOK, CTaBOK
BabaiBcbka rangydka, Mepmn JTigHAHCBLKMIA CTABOK Ta iHLLI.

[lo aHOTOBaHOro CNUCKY BKMIOYEHI BUAN CYANHHUX POCIIUH, LLO AOCTOBIPHO 3pOCTaloTh Y BOAOMMAaX
Ta Nepe3BOSIOXKEHNX MICLE3POCTaHHSX Yy MeXxax M. XapKiB Ha TenepiwHin Yac. HomeHknaTypa TakcoHiB
nogaHa 3a C.J1. MocskiHum Tta M.M. ®enopoHuykom (Mosyakin, Fedoronchuk, 1999) ta The Plant List
Version 1.1. (2013). NMoBHi Ha3BW BUAi HaBegeHi B aHOTOBAHOMY CMUCKY.

CosonoriyHnii cTaTyc BUAiB BCTAHOBMNEHO 3a YepBoHO KHUrow YkpaiHu (2009), 3eneHor KHUrow
Ykpainn (2009), MNepenikoM perioHanbHO pigkicCHMX pocnuH XapkiBcbkoi obnacti 2001 p. (OdiuinHi
nepeniku..., 2012), KoHBeHLie Npo MiKHapoAHy TOpriBMw BuaamMu OuMKOI dayHu Ta dnopu, Lo
nepebysatoTb nig 3arpo3oto 3HukHeHHs (CITES, 1973), JoaaTtkom Il KoHBeHLUiT Npo MiXKHApOAHY TOpPriBIto
BMAaMu aukoi payHm Ta conopw, o nepebysatoTb nig 3arpo3oto 3HukHeHHst (CITES 1), YepBoHum cnnckom
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BOAHMX MakpodiTiB YkpaiHn (MakpoduThl..., 1993), 3eneHnm cnnckom XapkiBcbkoi oonacTi (KniMmoB Ta iH.,
2005).

Pe3synbtaTtn Ta 06roBOpeHHsA

Cucmemamu4Hul aHani3 ¢nopu. 3a pesynbTataMmy NpoBefeHNx HGaraTtopiyHx PIOPUCTUYHMX
JocnigkeHb Ha TepuTopii M. XapkiB Oyno BCTaHOBMeEHO, Wo dopa BOOOWM Ta MNepe3BOSIOKEHUX
MiCLe3pOCTaHb Y Mexax MiCTa HapaxoBye LoHanmeHLe 95 BUAiB CyAMHHMX POCIVH, L0 CKrnagae 6nmabko
55 % Big 3aranbHOro 4ncna BigoMMX Ans XapkiBcbkoi obnacTi Bugis (PokutaHcekui, Mamynsa, 2014).
Cepen HuX oo dnopw Bogonm Hanexartb 18 Buais, wo cknagae 33 % Big Bciel BigoMoi ona XapkiBCbKOT
obnacTi cdnopn BUWUX BoAHMX pocnuH (PokutaHcekuni, Mamyns, 2017). Jo dnopun nepe3BonoXeHux
MicuespocTaHb HanexuTtb 78 BuaiB, Wo ckrnagae 34 % Big 3aranbHOro uYucna BwaiB perioHy. AHani3
OCHOBHMX Nponopuin dropwn HaBeaeHun y Tabn. 1.

Cepeq NOKpUTOHACIHHMX POCIMH MepLue MicLe 3a YMCNOM BUAIB 3anMaloTb OOHOAO0NbHI — 52 B1an
(abo 55,3 %) pocnigpxkeHoi chnopu. Cnoposi NpeAcTaBneHi niwe ogHUM BUAOM — Equisetum palustre L.
Takun posnogin nponopuin drnopu B LinoMy TMnosuin ana Xapkiscbkoi obnacti (6bacenH Cis. [iHuA) Ta
nicocTenoBoi YacTuHu YKpaiHu B Uinomy (YopHa, 1982; KazapuHoea, 2013).

Tabnuusa 1. F'onoBHi nponopuii donopun BoAHUX Ta Nepe3BOSIOKeHMX Micue3pocTaHb M. XapkiB
Table 1. The common ratios in the water and wetland flora in the City of Kharkiv

Yucno Buais Yucno poais Yucno poauH
Ne Bipgain, knac

a6ec. y % a6ec. y % a6ec. y %

’ Equisetophyta 1 1,05 1 1,54 1 2,63

Equisetopsida 1 1,05 1 1,54 1 2,63
Magnoliophyta 94 98,95 64 98,46 37 97,37

2. Magnoliopsida 41 43,16 33 50,77 22 57,90
Liliopsida 53 55,79 31 47,69 15 39,47
Ycboro 95 100,00 65 100,00 38 100,00

CuctemaTtuyHui aHanis onopum nokasas, WO HanbinbLWMmM Ymcnom pogis (Big 3 0o 5) npeacrtaBneHi
poanHn Cyperaceae, Poaceae, Asteraceae, Orchidaceae, Hydrocharitaceae, Lamiaceae, Apiaceae
(Tabn. 2). Came Ui poanHu MaloTb HarbinbLue NnopUCTUYHE PiIBHOMAHITTS Ta 3aiMaloTb NPOBIAHE MicLe Y
driopi BoOOonM Ta nepe3BorioXkeHMX MicLle3pocTaHb 00nacTi, NpoTe iX paHroBi MicLst AeLLO BiApPi3HATLCS.

3aranbHun aHania CTpyKTypu briopu BUSIBUB, LLO 22 POAMHU MaloTb No ABa BuaM Ta binbie. BoHu
06’egHytoTb 78 BUAiB gocnigxkysaHoi donopw, Wwo ctaHoBuTb 83 % Big 3aranbHoro yncna sugis. MNpu ubomy
3i 3HauyHMM BigpvBOM nepwe Micue 3ammae poguHa Cyperaceae — 13 Bugis (13,6 %), 7 Bugamm
npegcrasneHa poguHa Poaceae, no 4-5 Bnais HapaxoByloTb 4 poanHu — Potamogetonaceae, Juncaceae,
Asteraceae, Orchidaceae, 16 poanH HapaxoByTb 2—3 Buau, we 16 npeacraBneHi nuie ogHUM BUAOM.
Takuvi posnogin BuaiB B LiNOMy BignoBigae nonepegHiM AaHMM WoAO0 CTPYKTYpWU BignoBigHoOIT dpakuii y
dnopi Xapkiscbkoi obnacTi, onybnikoBaHnm Hamu paHiwe (PokuTtaHcekni, Famyns, 2014).

Heski ocobnmMBOCTi PNOPUCTUHHOT CTPYKTYPU MiCTa MOXYTb OyTu NoB’sidaHi 3 HAAMIPHUM BNAIMBOM
NOOUHN Ha BOAHI Ta npubepexHo-BogHI ekocucTeMn. Tak, poamHa Asteraceae BKNOYAE YCi TUMOBI
HaBKOMOBOAHI BMAN-Oyp’sitHK, Bigomi Anga obnacri.

AHania cnucky BOL4OMM Ta Mepe3BONIOXEHUX MiCLLe3pOoCTaHb, SKMA CKNadeHo 3a pesynbTaTamu
BNACHUX AOCNiAXeHb, NOKa3as, WO A0 3BMYaWHUX BUAIB, AKi MOLUMPEHI HA BCil TEPUTOPIT JOCHIIKEHHS,
Hanexatb: Phargmites australis, Typha latifolia, Butomus umbelatus, Potamogeton crispus, Lemna minor,
Sagittaria sagitifolia, Ceratophyllum demersum, Potamogeton pectinatus Ta iH. [JocTaTHbO 4YacTo Ha
TepuTopii MicTa TpannalTbLCA PidHi 3a NnoLLelo yrpynoBaHHs pigkicHoro suay Nuphar lutea.

Takum YMHOM, MOXXHA KOHCTaTyBaTH, WO hyiopa BOAOVM Ta Nepe3BoSIOKEHNX MiCLLe3pOCTaHb MicTa
XapkiB goctaTtHbo 36igHeHa (0cobnuBO B LiEHTparbHi YacTWHI MicTa) Ta npeacTaBrieHa NepeBaXHO
TUMOBMMMU LLMPOKO PO3MOBCHOMKEHUMU B PETIOHI BUAaMM.

Cepisa «bionorisay», Bun. 35, 2020p.
Series “Biology”, issue 35, 2020
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®imoco3onoeivHul aHani3 ¢gnopu. 3a pesynbTataMmm NPOBEAEHUX AOCNIMLKEHb Byno BUABMNEHO
15 BuAIB CyOuMHHUX pocnvH (riopyM BOOOMM Ta NEPE3BONIOXKEHMX MICLLE3pOCTaHb, SKi MalTb Pi3HUIA
NPUPOAOOXOPOHHMI CTaTyC Ta noTpelytoTb oxopoHu. [Jo YepBOoHOI kHury YkpaiHm (YepBoHa KHura...,
2009) BkntoyeHo YyoTupwm Buan: Anacamptis coriophora (MpupogoOXOPOHHUIA CTaTyC — BPA3NMBUIA; HAyKOBE
3HaYeHHs — pigkicHU BMA i3 ckrnagHoto Bionorieto po3suTky); Anacamptis palustris (Bpasnveuii; piakiCHUN
BMA i3 cknagHow Gionorieto po3sutky); Dactylorchiza majalis (pigkicHnii; CepeaseMHOMOPCHKO-
eBponencbknin annoteTpannoigHu (2n=80) Bua); Epipactis palustris (Bpasnueui; pigkicHuin Bug).

Tabnuusa 2. CTpykTypa dniopu BoAOWM Ta Nepe3BOJIOKEeHUX Micue3pocTaHb M. XapkiB
Table 2. The structure of the water and wetland flora in the City of Kharkiv

Yucno Yucno Yucno Yucno
PaHroBe . . PaHroBe . .
micie HasBa poguHun poaiB Buais micue HasBa poauHu poais Buais
abc.| % |abc.| % abc.| % |a6e.| %
| Cyperaceae Juss. 5 [7,65| 13 | 13,69 Vi Onagraceae Juss. 1 [1,54] 2 |21
Il Poaceae Barnhart 5 |765] 7 7,36 \i Lythraceae Jaume 1 [1,54] 2 |21
1 Asteraceae Dumort. 3 14,62 5 5,26 Vi Cucurbitaceae Juss. | 1 (1,54 1 1,05
| |Potamogetonaceae | , 309 5 | 526 | VI |Betulaceae 1 [154] 1 |105
Dumort.
Il |Juncaceae Juss. 1 |154| 5 |526| wi |Sparganiaceae 1 |1,54| 1 |1,05
Rudolphi
IV | Orchidaceae 3 |462| 4 |a21| v |Ceratophyllaceae | 4 Ny 541 4 405
S.F. Gray
Vv Td’sdsr‘”har itaceae 3 |462| 3 | 316 | VI |lIridaceae Juss. 1 [154] 1 |1,05
\ Lamiaceae Limdl. 3 |462| 3 3,16 VII Najadaceae Juss. 1 11,54 1 1,05
\ Apiaceae Lindl. 3 |462| 3 3,16 VII Butomaceae Rich. 1 11,54 1 1,05
V  |Brassicaceae Bumett | 2 [308| 3 | 3,16 | Vi ifsr gph“’ar laceae | 4 154 1 |1,05
\% Polygonaceae R.Br. 2 13,08 3 3,16 \l Nymphaceae L. 1 [1,54] 1 1,05
\Y Lemnaceae S.F. Gray| 2 |3,08| 3 3,16 VI Solanaceae Juss. 1 11,54 1 1,05
V  |Ranunculaceae 2 |308| 3 | 316 wi flfs’; volvulaceae 1 [154] 1 |105
\% Typhaceae Juss. 1 [1,54] 3 3,16 Wi Rubiaceae Juss. 1 (1,54 1 1,05
VI Araceae Juss. 2 |3,08| 2 2,11 VI Valerianoideae Raf. 1 (1,54 1 1,05
VI Alismataceae Vent. 2 13,08| 2 2,11 Vil Haloragaceae R.Br. 1 (1,54 1 1,05
VI |Boraginaceae Juss. | 2 (3,08 2 |211| wi ff“ggtaceae Rich. 1 1 154 1 [1,05
VI |Rosaceae Juss. 2 |308| 2 | 211 | wi |Pamassiaceae 1 [154] 1 1,05
S.F. Gray
VI Primulaceae Vent. 1 (1,54 2 2,11
- - Paszom 65 | 100 | 95 | 100
VI Juncaginaceae Rich. 1 [1,54] 2 | 2,11

[o nepeniky BugiB pocnu, WO NignsaralTs 0COONMBI OXOPOHI Ha TepuTopii XapkiBCbkoi obnacTi
2001 p. (OpiuinHi nepeniku..., 2012), BHeceHo 7 Bugis: Carex pseudocyperus, Nuphar luteum, Parnassia
palustris, Ranunculus circinatum, Typha laxmannii, Valeriana officinalis, Vallisneria spiralis.

Tpu B1an nepe3BonoxeHnx micuespocTtaHb HanexaTb Ao nepeniky CITES «[dogaTok || KoHBeHUii
npo MiXXHapOAHY TOpriBnto BUAamMu ANKOI hayHu Ta onopwu, LWo nepebyBatoTb Nig 3arpo30t0 3HUKHEHHSA»:
Anacamptis coriophora, A. palustris, Epipactis palustris. Lli Bnan ooBoni 3Bu4aiHi Ha ABOX AiNsHKax p. Yau
(nobnusy ct. HoBoceniBka Ta 3anoTuHO). B kinbkox Micuax Oyno 3acbikcoBaHi MacoBi cnanaxu
4YMCENbHOCTI UUX BUAIB B OKpeMi poku. OCTaHHI Kiflbka poKiB YACENbHICTb POCAMH B NONYMALiSX NOCTYNOBO
3MEHLUYEThCS.

o nepeniky KoHBeHLUji Npo MixkHapoaHy TOPriBmo Buaamu gukoi hayHu Ta doropu, Wwo nepebyBaroTb
nig 3arpo3oto 3HMKHeHHA (CITES), Hanexutb oguH BUA Nepe3BonoXeHnx MicuespoctaHb — Dactylorchiza
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majalis. Len Bug BigomMuin 3 OBOX MicuespocTaHb (HoBoceniBka Ta 3antoTuHO), Oe npeacTaBrneHun
HEYUCINEHHNUMM MONYNALISIMU NO NEPE3BOSNTOXKEHNX MICLUSX Y LIeHTpanbHin 3annasi.

Ta6bnuua 3. ditoco3onoriyHa CTpyKTypa ¢priopum BOAOWM Ta Nepe3BOJSIOKEHUX MicLe3poCTaHb
M. XapkiB

Table 3. Phytosozological (pertaining to plant conservation) structure of the water and wetland flora
in the City of Kharkiv

CraTyc OXOpOHU*

2| = w | 2 |E%| %
Ne HasBa Buagy 2 E @ L E zx 5
- [} = —_ T) g O <
g§|o|° |7 |8E| &

c o
1. Acorus calamus - - - - — + —
2. Anacamptis coriophora + - + — — —
3. Anacamptis palustris + - + — — _ _
4. Caltha palustris - - — _ — _ +
5. Carex pseudocyperus - + - - — — —
6. Dactylorchiza majalis + - - + - — —
7. Epipactis palustris + - + - — — —
8. Glyceria arundinaceae - - - — + — _
9. Iris pseudoacorus — — — — — _ +
10. Nuphar lutea - + — — + + _
11. Parnassia palustris - + - - — — —
12. Ranunculus circinatum - + - - — — —
13. Typha laxmannii - + - — — —

14. Valeriana officinalis +

15. Vallisneria spiralis - + - - — — —
Pazom 4 7 3 1 2 4 2

lMpumimka: *YKY — sudu, 3aHeceHi 0o YepsoHoi kHuau YkpaiHu (YepsoHa kHuea..., 2009 p. ); Mepenik XO —
8udu 3aHeceHi 0o [lepeniky pezioHanbHO pidkicHUX pocnuH Xapkiecbkoi obnacmi 2001 p. (OgbiuitHi nepersiku...,
2012); CITES Il — sudu, 3aHeceHi 0o [odamky Il KoHeeHuii npo mixHapodHy mopeiernto sudamu OUKOi ¢hayHu ma
riopu, wo nepebysaromp nid 3agpo3ot0 3HUKHeHHS, CITES — eud, 3aHeceHul 00 nepesiky KoHeeHuii npo
MixHapoOHy mopeaiesnto sudamu Oukoi hayHU ma ghriopu, wio nepebysaroms nid 3a2po30k0 3HUKHEHHS;, YCBMY — sudu
3aHeceHi 00 YepsoHoz20 criucky 800HUX MaKpoghimie YkpaiHu; 3eneHuli cnucok — gudu, wo 8xodsimb 00 ckiady
acoyiayiti, 3aHeceHux 00 3enieHo20 crnucky Xapkiscbkoi obnacmi (Knimos ma iH., 2005); PiOkicHUl — piOKiCHi
pocnuHU, Ki NpornoHytombcsi 00 8KtoHYeHHs y Nepenik pecioHanbHO piOKICHUX pocuH XapkKiecbkoi obnacmi.

Notes : *HKY — the species included to The Red Data Book of Ukraine (The Red Data..., 2009); Nepenik XO —
the species included to The List of The Regional Rare Plants of Kharkiv Region 2001 (Official lists..., 2012); CITES Il —
the species included to The Annex Il to The Convention on International Trade in Endangered Species of Wild Fauna
and Flora; CITES — the species included to The List of The Convention on International Trade in Endangered Species
of Wild Fauna and Flora;, YCBMY — the species included to The Red List of the Water Macrophytes of Ukraine;
3eneHull cnucok — species that are part of associations included to the Green List of Kharkiv Region (Klimov et al.,
2005); PidkicHuli — the rare species that are proposed to include to The List of Regional Rare Plants of Kharkiv
Region.

[o YepsoHoro cnmcky mMakpodiTiB YKpaiHu Hanexatb gBa Bugun — Nuphar lutea Ta Glyceria
arundinacea, NppoOAOOXOpOoHHa KaTeropis C3 — BMaw, WO 3HaxXoaaTbCs Nig 3arpo3oio.

LLle aBa Buan — Caltha palustris Ta Iris pseudoacorus — noTpebyoTb peTENbHOI OLiHKM CO3050riYHOro
cTaTycy Ta NPOMNOHYTLCA 40 BKITOYEHHS A0 MNepeniky perioHanbsHo pigkicCHUX pocnyH XapkiBcbkoi obnacTi
(PokutsiHcbkuin, Mamyns, 2019). Obuasa Buan SOBOJ 3BMYaiHI N03a MeXaMu MicTa, NpPoTe Ha Teputopii
MiCTa 3ycTpiyaloTbCH nuLle iHoAi.
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m ®dnopa BOAOWM Ta Nepe3BOSIOXKEeHUX MicLe3pocTaHb MicTa XapkiB (QHOTOBaHUM CMUCOK ...
Water and wetland flora of the City of Kharkiv (an annotated list and main parameters)

Oo 3eneHoi kHWrn YkpaiHu (3eneHa kHura..., 2009) BHeCeHO acouiaLilo [NEYUKIB KOBTUX —
Nympharetum luteae. CMHDITOCO30MOMYHNIA iIHOEKC, KIac, KaTeropis, ctaTyc yrpynoeaxb: 11,8—-12,2; I; 3;
«TUNOBI». 3apOCTi L€l poCcnMHM 3yCTpivalTbCa Y BOAOMMAxX Mawke Mo BCiA TepuTopii MicTa, HaBiTb B
LeHTpanbHin YacTuHi. PocnnHn gobpe po3BUHYTI, KBITHYTb Ta YTBOPIOOTL NOAMU.

[o nepeniky poCnMHHMX yrpynoBaHb 3a 3eneHnM cnuckoM Xapkiscobkoi obnacTi (Knimos Ta iH., 2005)
BigHeceHo 3 copmauii. Popmauis nenexu 3BmdariHoi — Acoreta calami (3ycTpivaeTbCa NepeBaxXHO Grivkye
00 okonuub MicTa no Oeperax pidoK Ta MO Mepe3BOfIOKeHMX Micuax 3annasu). Popmadis porosy
JTakcmaHiBoro — Typheta laxmanii (€anHe MicLie3pocTaHHs B 3annasi p. Yau B p-Hi cT. 3anioTnHo). Popmauis
BanepiaHu nikapcbkoi — Valerianata officinalis (nepeBaXXHO HEYUCIEHHI eK3eMnnapu No 3annasi p. Yan).

3aranom Ha TepuTopii MicTa XapkiB 0XopoHu NoTpebytoTb 15 BMAIB, 3 SKUX 2 — BULL BOAHI pOCIHU
Ta 13 — B1AM NEPE3BONOXKEHNX MicLie3pocTaHb (Tabn. 3).

BaxxnvBuM NOKa3HWKOM aHTPOMiIYHOT TpaHcdopmauii pnopu € y4acTb B 1T cknafi iHBasinHUX BUAIB.
B Bogoimax Ha TepuTopili MicTa XapkiB iHBa3iiHi BMAW BOOHMX POCNWH NpeacTaBneHi Tpboma: Pistia
stratiotes, Vallisneria spiralis, Elodea canadensis. PO3MHOXEHHA Ta nNiATPUMaHHS nonynauil uux
npeacTaBHKKIB rigpodiTiB Ha TepuTopii MicTa BignoBigae iX 3aranbHUM O0COONMBOCTSIM PENPOAYKTUBHOI
Gionorii (MopHa, 2014), a came — yCi BOHN PO3MHOXYHTbCS MEPEBAXHO BEreTaTMBHO, MalTb BEMVKWUIA
penpoAayKTUBHUIA NOTEHLian B yMOBaxX MiCTa Ta, y 3aeXxHOCTi Bif 30BHILLHiIX YMOB (TemnepaTtypa Boau T1a
NoBITPsi), MOXYTb LUBMAKO 3pocTaTh y hiTOMaci Ta YMCENbHOCTI, 3aCenoyn LWiNbHUMK NonynayisMu
OKpeMi AifISHKN PivOK. Y 3aHECEeHHi Ta PO3MNOBCIOMKEHHI LIMX BUAIB, MOMNYNAPHUX Y akBapiyMiCTiB, 3HAYHY
ponb Bigirpae noavHa.

leozpaghiyna cmpykmypa cpriopu. ApeanoriyHmn aHanis riopu CyaAMHHUX POCIMH BOAOWM Ta
nepes3BONIOXKEHUX Micue3pocTaHb M. XapkiB nokasas, Wo driopa MicTa npeacraBneHa m'dTbMa Tunamu
perioHanbHWX apeanis. [NepLue micue 3a yicnom BuaiB 3amae LimpkymnonapHuin Tun apeany — 35 Buais
(36,8 %). Opyre micue, 3i 3Ha4YHUM BigpUBOM, 3ariMae €Bpasincbkui TUN apeany — 26 suais (27,3 %).
MopiBHSAHO HEBENMKOO KiNbKICTIO BUAIB NpeacTaBneHi KocmononitHuin — 12 Buais, €Bpocnbipcbkmii — 11
BMAIB Ta €Bponericbknii Tun apeany — 11 suais (puc. 1).

EEBRONEACEEWA;
11,11,5% _—
LIMpKyMNONARHAR;
EEpOCHAIpCEKWE; 36, 37.0%
11:11,5% Y 9

KocmononiTHWE;
12,13,0%

CERaziHCEKMR;
26 27.0%

Puc. 1. N'eorpadiuHa cTpykTypa donnopu BOAOWM Ta Nepe3BOSIOKEHUX MicLe3poCcTaHb
Fig. 1. Geographical structure of the water and wetland flora

Axkwo okpeMo OpaTu cbropy BogowM, TO AaHa eKOmoriyHa rpyna npeacraBfieHa nvue Tpboma
TMNamu apearny, cepef Skux naHiBHe Micue 3anmae LinpkymnonsapHun tun apeany — 10 Bugis (55,5 %),
KocmononiTHui Tuny apeany npeacTtasneHuni 6-ma Bugamu, €Bpasincbkun apearn — asoma sugamu. Cepeg
dnopy Nepes3BoIOKEHUX MiCLE3pOCTaHb 30epiraeTbCsi CMiBBIQHOLLEHHS MiXK TUNamu apeany 3a KifnbKicTio
BMAiB, 3a BMHATKOM KocMononiTHoro Tuny apeany (6 Bugis).

MopiBHIOOUM OTpMMaHi gaHi 3 BigomocTaMmM wogo dnopu 3annaBHux Bogonm Cis. [iHua B
XapkiBcbkin 06n. (KasapuHosa, 2013), MoxxHa nobaynTy, L0 B LINTOMY CTPYKTYpa Mae Mamxe TUNoBui OJ1s
perioHy Burnsag. MNpy ubomy y cnopi micta 3pocTae pornb LMPKyMMonspHoro enemexty (3 32,2 % go
37,0 %) Ta gewo 3meHwyeTbca epasiicekuin (3 30,5 % po 27,0 %). BHecok iHWMX apeaniB mamke
BigMNoOBigae gaHMM ns perioHy. Taki 3MiHM MOXyTb OyTW BUKNUKaHI 3MEHLLEHHSAM 4Yucna BUAIB BOAHOI
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dnopu Ta BiOHOCHO GiNblUMM BHECKOM Yy (briopy BuAiB MEPE3BOSIOKEHMX MiCLE3pOoCTaHb, SIK Hacnigok
3aperyrnoBaHHS PivYOK Ha TepuTopii MicTa rpebrnsamMu, 3MeHLWeHHs rmubuHn pycra Ta BOLHOCTI PivoK
BHACIiAOK pyNHYyBaHHS MPUPOLAHOIO HaAXOMKEHHS BOAM 3 IKepen Ta iHLWMX BOOOWM, 3MiLHEHHSA Geperis
nauTamm abo ix 3aMmypyBaHHS KaMiHHAM.

BucHoBKu

3a pesynbTaTamu NpoBeAeHUX AOCNIAXEHb BCTAHOBMEHO, WO dropa CyaUHHNX POCIIMH BOAOWM Ta
nepes3BOIOXEHUX MiCLe3poCcTaHb Y Mexax M. XapKiB npeacTaBneHa LwoHanmeHLwe 95 sugamu, 65 pogamum
Ta 38 poamHamu. Cepen Hux 18 BuaiB Hanexate [o ¢nopu Bogonm, 77 BugiB — Ao dnopu
nepes3BONIOXEHUX Micue3pocTaHb. CuctematmyHa CTpykTypa riopu [OCUTb TUMNOBa NSl PEriOHY.
Hanbinbwum 4yucnom popis Ta BuAiB npepctaeneHi poauHn Cyperaceae, Poaceae, Asteraceae,
Orchidaceae, Hydrocharitaceae, Lamiaceae, Apiaceae. Came Ui poavHU MatoTb HanbinbLie nopucTuyHe
Pi3HOMaHITTA Ta 3a¥MaloTb NPOBIAHE Micue Yy donopi BOOONM Ta Nepe3BOSIOKEHUX MicLie3pocTaHb. 3a
reorpadiyHol0 CTPYKTyporo dcoriopa B UIOMY BignoBigae perioHanbHMM MOKasHWKaM 3 MepeBaroko
LnpkymnonsapHoro Ta €BpasilicbKoro Tuny apeanis.

PapuTteTHa cknagosa y pbnopi BogoMM Ta Nepes3BonioKeHnX MicLie3pocTaHb HapaxoBye 15 BuaiB, ki
MatoTb Pi3HWUIA NPUPOSOOXOPOHHNI CTaTYyC, 3 AKX 2 — BULL BOAHI pOCNNHM Ta 13 — BUAM NEPE3BONOXKEHMX
MicuespocTaHb. 3 HUX YoTupn Buan: Anacamptis coriophora, Anacamptis palustris, Dactylorchiza majalis,
Epipactis palustris BkrtoueHi o YepBoHOi KHUMM YkpaiHm (YepBoHa kHura..., 2009), civ — oo nepeniky Bugis
pocnuH, WO nignarawTb OCOBMMBIN OXOPOHI Ha TepuTopii XapkiBcbkoi obnacti 2001 p. (OdiuinHi
nepeniku..., 2012), Tpn — BHeceHi 0o nepeniky «JogaTok || KoHBeHLii npo MixHapodHy Toprisnio BugaMmu
avkoi chayHu Ta coropw, Lo nepebysatoTh nig 3arpo3oto 3HukHeHHs» (CITES 1)y, oanH Bug — Dactylorchiza
majalis — BHeceHun 00 KoOHBeHLUii Npo MiKHapoAHy TopriBno BuAamMu Aukoi cayHu Ta dnopu, Lo
nepebyBatoTb Mig 3arpo3oto 3HMkHeHHs (CITES). Oo 3eneHoi kHuru Ykpainm (3eneHa khura..., 2009)
BHECEHO OfHy acouiauito 3 yyacTio Nuphar lutea. [Jo nepeniky pOCNUHHMX yrpynoBaHb 3a 3efeHuMm
cnuckoMm XapkiBcbkoi obnacti (KnmimoB Ta iH., 2005) BigHeceHo 3 dopmadii. Jo YepBoHOro cnmcky
MakpoiTiB YKkpaiHu HanexaTb ABa Buaun: Nuphar lutea Ta Glyceria arundinacea. We gBa Bnan — Caltha
palustris Ta Iris pseudoacorus — noTpedytoTb peTeNbHOI OLiHKX CO30STI0NYHOrO CTaTycy.

Y Bogovimax Ha TepuTopii MicTa XapkiB iHBa3iHi BUOW BOOHUX POCHMH MNpPeAcTaBrfieHi Tpboma
Buoamu: Pistia stratiotes, Vallisneria spiralis, Elodea canadensis, we ABa Buan Hanexatb A0 dnopu
nepesBonoXeHWX MicuespocTaHb: Echinocystis lobata Ta Bidens frondosa.

AHoOTOBaHu cnnucok cnopum
BULLUX CYAUHHUX POCJSIMH BOAHMX Ta Nepe3BOoJIOKeHUX Micle3pocTaHb M. XapkiB

YMOBHi MO3HAY€HHsI Ta CKOPOYEHHS

BopgH. — Buau, o 3pocTatTb y Bogonmax (rigatoditv, BULL BOAHI pocnMHKW); PO3n. — po3noBCOgKEHHSA Ha TepUTOPIT
M. XapkiB; Ekon. — ekonorisi MmicLe3pocTaHHsi; Oxop. — ctatyc oxopoHu; YKY — pocnuHu, 3aHeceHi 4o YepBOHOT KHUMM
Ykpainu (UepBoHa kHura..., 2009), 1. — NnpupoooOOXOPOHHMIA cTaTyc BUAY, 2. — HaykoBe 3HayeHHs; Mepenik XO —
pocnuHu, 3aHeceHi o lMepeniky perioHanbHO pigkicHMX pocnuH XapkiBcbkoi obnacti 2001 p. (OdiuinHi nepeniku...,
2012); YCBMY - Buau, 3aHeceHi Ao YepBOHOro cnucky BoaHnx makpoditis Ykpainu; (CITES Il) — Buau, 3aHeceHi o
HopaTtky Il KoHBeHUii npo mixxHapogHy TOpriBno Buaamu gukoi dayHu Tta dnopu, wo nepebysatoTb Mig 3arpo3orn
3HVKkHeHHs; CITES — Bua, 3aHeceHunn o nepeniky KoHBeHUii Npo MiXHapoaHy TOpriBmnio Buaamu Avkoi dayHu Ta
donopw, wWo nepebyBatoTb Mg 3arpo30t0 3HUKHEHHS; 3eNMeHU CMUCOK — BUAW, L0 BXOOATb A0 CKMady acouiauin,
3aHeceHux 0o 3eneHoro cnucky XapkiBcbkoi obnacti (KnimoB Ta iH., 2005); PiakicHMM — pigkicHi pocnuHu, ski
NPOMOHYIOTLCS A0 BKMOYEHHs Y MNepenik perioHanbHO piakicHUX pocnuH XapkiBcbKoi obnacti.

|. Bipain — Equisetophyta

1. Knac — Equisetopsida

1. PoauHa — Equisetaceae Rich. ex. DC.

Equisetum palustre L. — Ekon.: 60noTucTi nyku,
6onota, no HU3bkMX Beperax pivyok Ta osep. Apeart:
LnpkymnonapHun. Po3n.: eguHe  MicLe3pOoCTaHHS,
3anTuHo.

Il. Bipgin — Magnoliophyta (Angiospermae)

2, Knac - Magnoliopsida Brongn
(Dicotyledones)

2. PoguHa — Nymphaceae L.

Nuphar luteum (L.) Smith — Ekon.: BOAH., y piykax
3 MOBINbHO MPOTOYHOK BoAOl, No Geperax osep, y
3aBoasix. Oxop.: lMepenik, YCBM, 3eneHun cnucok.
Apean: €spocubipcbkuii. Po3n.: 3BuyaiiHo no p. Yau,
p. JlonaHb.

3. PoguHa — Ceratophyllaceae S.F. Gray

Ceratophyllum demersum L. — Ekon.. BOAH., B
CTaBKax, kaHaBax, 03epax, B CTpyMKax i HEBENuKMX
piukax. Apeasi: KocmononiTHUN. Po3sr.: 3Bu4anHo.

4. PoanHa — Ranunculaceae Juss.
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Caltha palustris L. — Ekon.: no 3abonoveHnx nykax,
bonotax, y 3annaBHux nicax. Oxop.: PigkicHun.
Apeart. Kocmononit. Po3sr.: 3pigka.

Ranunculus circinatum Sibth. — Ekxon.: BogH.,
3pocTae y cTosuin abo ayke NoBiNbHil Bodi, B 03epax,
HELBMAOKUX BOAOTOKaxX i pivkax, kaHaBax. Oxop.:
Mepenikn XO. Apear: €Bpasiicekvin. Posn.: 3pigka no
3aTokax p. Xapkis.

Ranunculus sceleratus L. — Ekon.: no Geperax
pi4oK, o3ep, 6oniT, N0 6ONOTUCTUX NyKax Ta KaHaBax.
Apearn: LUnpkymnonapHun. Poa3r.: 3Bu4aiiHo.

5. PoauHa — Betulaceae Gray.

Alnus glutinosa (L.) Gaertn. — Ekon.: y HU3MHaX,
BOMOrMX Micusx 3annas, 6ins Buxogy 'PyHTOBUX BOA,
HaBkomno crtapuvup, 6onit. Apeasn: LiupkymnonspHui.
Poa3n.: 3BnyariHo no p. Yau, Jlonaxe.

6. PoauHa — Polygonaceae R.Br.

Persicaria amphibia (L.) S.F. Gray — Exon.: BOOH.,
y MOBINbHO Teky4nMx abo cTosunx Bogax, y 3annaBax
pi4oK, y cTapuusix, o3epax, CcTaBkax. Apeart:
LinpkymnonsapHun. Poasn.: 3pigka.

Persicaria hydropiper (L.) Delarbe — Ekon.: no
3annaBax piyoK, kaHaBax. Apeas. €BpocubipCbKUN.
Po3n.: 3Bn4anHo.

Rumex hydrolapatum Huds. — Ekosn.: no 6eperax
BOZOVM, 4acTo Yy BOAi, Ha 3abonoyeHunx nykax. Apearsr:
€Bponencbkuin. Po3r.: 3B14aiiHo.

7. PoauHa — Cucurbitaceae Juss.

Echinocistis lobata (Mich.) Torr. et. A. Gray —
Ekon.: no npubepexHux 4arapHukax B3[OBX Pi4OK.
Apean:  UupkymnonapHuid.  Posn..  3BMYaAHUN.
IHBasinHWMA BMA.

8. PopuHa — Brassicaceae Burnett (Cruciferae
Juss.)

Cardamine amara L. — Ekon.: Ha 3abonoyeHux
JinsiHKax, y 3annaBHux nicax. Apeasn: €BpONENCbKUN.
Po3sn.: 3Bn4anHo.

Cardamine parviflora L. — Ekon.: no 6eperax piqok
Ta o03ep, NO Kpasax Oonit, y 3annaeax. Apears:
LinpkymnonsapHun. Poa3n.: 3BM4aiiHo.

Rorippa austriaca (Crantz) Spach. — Ekon.. no
BOMOIMMX 3anniaBHMX Iykax, Oeperax pivok i GoniT.
Apear: LUnpkymnonsapHun. Poa3n.: 3Bu4aiiHo.

9. PoauHa — Primulaceae Vent.

Lysimachia nummularia L. — Ekosn.: no 3annaBHuUX
nykax, y nicax, 4Yacto nobnudy BogowiMm. Apearst:
€Bpasincbkun. Poa3r.: 3BM4aliHo.

Lysimachia vulgaris L. — Ekon.: no 6eperax pidok,
OonoTax, 3annaBHUX BoAOMMaX, NO 3anfaBHUX Jlicax.
Apear. €Bpasificbkuin. Po3ri.: 3BU4anHo.

10. PoguHa — Parnassiaceae S.F. Gray

Parnassia palustris L. — Ekon.. Ha cupux
3annaBHUX Nykax, no 6onortax. Oxop.: Mepenikn XO.
Apean:  UupkymnonapHuii. Posm.: pigkiCHUR, p-H
3anTuHo.

11. PoguHa — Rosaceae Juss.

Filipendula ulmaria (L.) Maxim. — Ekon.: no
3abono4eHnx 3annaBHMX NyKax, HAaBKOMO BOAOMMAX,
no 3annaeHuUX nicax. Apeasn: €Bpocubipcbkuin. Po3sr.:
pigkicH1A.

Geum rivale L. — Ekon.: no BOrkux micusix, 6eperax
6oniT, pik, no nykax. Apeasn: LinpkymnonsipHuii. Poa3rn.:
€VHe MicLe 3HaXOOXKEHHS!, p-H 3anTuHoO.

12. PoguHa — Lythraceae Jaume

Lythrum salicaria L. — Ekon.. no 6eperax piyok,
03ep, Ha BOMOMMX 3anuMBHWX nyrax, cepef BOAHOI
POCMVHHOCTI, Nobnuay Boawn. Apeas:. €BpPasiNCbKUN.
Po3n.: 3Bn4anHo.

Lythrum virgatum L. — EKos.: Ha 3anuBHUX nyrax,
no Geperax pivyok, o3ep, okonuusax Oonit, nobnuay
BOAW, Ha niwaHin Tepaci. Apeasn. €BpPoOCUBIPCLKUIA.
Po3sn.: 3Bu4anHo.

13. PoguHa — Onagraceae Juss.

Epilobium hirsutum L. — Ekon.: Ha TpaB'sHUX Ta
3abonoyeHnx Geperax pivok, 3anfnaBHUX BOAOWM, MO
BOIOrMX nykax. Apeas: €sponencekuin. Posn.: 3pigka.

Epilobium palustre L. — Ekon.: no 6onotax, nykax,
cupux Geperax pidok Ta 03ep, nNobnmM3y 3anna.BHKX
BoAonM. Apear: LimpkymnonsapHui. Po3sn.: 3piaka.

14. PopuHa — Haloragaceae R.Br.

Myriophyllum verticillatum L. — Ekon.: BOAH., y
MINKOBOAHMX CTaBKax, o3epax, 6onotax, kaHaBax i
noBiNbHUX cTpymkax. Apean: LiupkymnonsapHui.
Poan.: pigkicHun.

15. PognHa — Apiaceae Lindl.

Angelica archangelica L. — Ekon.: Ha 3ab60noyeHmnx
finsHkax, 6ina BMxogy rpyHTOBUX BoA, no Oeperax
piyok, cTpymkiB. Apean: €Bpasiicbkuii. Po3an.:
pigKicHUA.

Oenanthe aquatica (L.) Poir. — Ekon.: no
npubepexHnx AinsHKax 3aToK, HaBKOMO 3annaBHUX
BOAOMM, Ha bornoTax, no 6eperax pivyok, CTaBkiB, 03ep.
Apear. €Bpasificbkuin. Po3ri.: 3BU4anHo.

Sium latifolium L. — Ekon.: Ha ©Oonotax Ta
3abono4veHnx nykax, 6ina 6eperis BooonM, Hepiako y
BoAi. Apeas. €Bpasiicbkunin. Po3n.: 3B14anHo.

16. PoguHa — Valerianoideae Raf.

Valeriana officinalis L. — Ekon.: Tpas’sHucTO-
OCOKOBi JOMMHHO-PIYKOBI (FONOBHO MO APiIOHNX pivkax)
i pigwe Bogo-po3aineHi 6onota. Oxop.: Mepenikn XO.
Apean. €Bponevicbkuin. Po3an.:. pigkicHuia Bua, p-H
3antoTuHo, p-H HoBoxaHoBo.

17. PoguHa — Rubiaceae Juss.

Galium rivale (Sibth. et Smith) Griseb. — Exorn.: no
Geperax pivok Ta CTPyMKiB, CEpPE YarapHUKiB. Apeart:
€Bponencbknin. Po3ri.: 3BU4aiHo.

18. PoguHa — Convolvulaceae Juss.

Calystegia sepium (L.) R. Br. — Ekon.: no 6eperax
piYOK i CTaBKiB, Ha BOMOrMx MicUsAX, B 4arapHukax.
Apear. Kocmononit. Po3sr.: 3su4anHo.

19. PopguHa — Boraginaceae Juss.

Myosotis scorpioides L. — Ekon.: B 3annaBsax, no
3abonoveHnx Mmicusix, Oeperax BogoviMm. Apeart:
€Bpasincukuin. Poasr.: 3Bu4anHo.

Symphytum officinale L. — Ekon.. no ©eperax
3annaBHMX BOAOWMM, Ha 3abonoveHux AinsHkax
3annaBHux niciB. Apean: €Bpasincokui. Poan.:
pigkicHUR, p-H 3antoTnHo, p-H HoBoceniBka.

20. PoguHa — Solanaceae Juss.

Solanum dulcamara L. — Ekon.: no 6eperax pivok
Ta 3annaBHUX BoAoWM. Apeait. €Bpasiicbkunin. Poarn.:
3BUYANHO.
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21. PoauHa — Scrophulariaceae Juss.

Veronica beccabunga L. — Ekon.: no 6Geperax
3annaBHUX BOAOWM, 3aTok, Ha Oonotax. Apeart:
LinpkymnonspHun. Poa3n.: 3BuyaiiHo.

22. PoouHa — Lamiaceae Limdl.

Lycopus europaeus L. — Ekon.. no 6eperax
3annaBHUX BOAOWM, No OonoTax, B 3annaBHUX Jlicax.
Apearr. €EBponencbkuii. Po3r.: 3B14aiiHo.

Mentha aquatica L. — Ekon.: Ha 3annaBHMX Jiykax
HM3bKOro piBHA, no 6GonoTtax, npu Oeperax vy
mynyBaToMmy I'pyHTi abo y Bogi. Apeasn: Kocmononir.
Po3sn.: 3Bu4anHo.

Stachys palustris L. — Ekon.: Ha nykax i 6onorax,
no Geperax pivOK, HABKOMO 3annaBHWX BOJOWM, a
TakoX Yy nociBax Ha BOMOrMX Micusx. Apeart:
€BpocunbipcbkniA. Po3rn.: 3BUYanHoO.

23. PoouHa — Asteraceae Bercht. & J. Presl.
(Compositae Giseke)

Bidens cernua L. — Ekon.: no 6eperax 3annaBHUX
BOAOMM, 3aTokax pidok. Apeasn: LnpkymnonspHun.
Po3n.: 3BnyanHo.

Bidens frondosa L. — Ekon.: Ha Geperax piyok, y
3acMibYeHnx Micuax, aaBeHTUBHUWA Buad. Apeart:
LinpkymnonspHuii. Posn.: 3BM4anHo. IHBasiiHuiA BUA.

Bidens tripartita L. — Ekos.: no 6eperax pivok, o3ep,
Kpasix 6oniT, Ha Bonorux nykax. Apears: €Bpasincbkui.
Po3n.: 3BnyanHo.

Eupatorium cannabinum L. — Ekos.: B 3anfnaBHUX
nicax, no6nu3dy BoAdouMm. Apeas:. EBPONENCHKUN.
Po3n.: 3Bn4anHo.

Sonchus palustris L. — Ekon.. Ha BOMOruX,
3abonoveHnx Micusax, nNobnmay 3annaBHUX BOOOWM.
Apear. €Bpasificbkuin. Po3r.: 3BU4anHo.

3. Knac - Liliopsida Batsch

24. PoouHa — Butomaceae Rich.

Butomus umbellatus L. — Ekon.: Ha 3ab6onoveHux
nyrax, no OGeperax piYok Ta CTaBkKiB, Yy MOBINbHO
TeKy4mx Bogax. Apeas: €Bpasincbkmin. Po3r.: 3pigka,
3BMYaNHUA BUA.

25. PoouHa — Alismataceae Vent.

Alisma plantago-aquatica L. — Ekon.. no 6eperax
BOOOVM, B KaHaBax, Ha 3abornoyeHux nykax Ta
6onotax. Apears: LinpkymnonsipHuin. Po3n.: 3Bu4aiHo.

Sagittaria sagittifolia L — Ekon.: y BogonmMax 3
NOBINbHO TEKYYOHO | CTOS4OK BOAOHD Ta ix Geperax, no
bonotucTnx nykax. Apean: €Bpasiicekuii. Po3n.:
3BUYANHO.

26. PoguHa — Hydrocharitaceae Juss.

Elodea canadensis Michx. — Ekon.: BOgH., 3pocTae
y MNOBINbHMX i cTOosuMX Bogax. Apeasn:. Kocmononit.
Poa3sn.: 3pigka, iHBasiiHWN.

Hydrocharis morsus-ranae L. — Ekon.: BOAH., pocTe
Ha npubepexHii NoBepxHi CTaBkiB, 03ep, PiYKOBUX
cTapuvub, B TUXuX 3aBofsax. Apeasn: €Bpasincbkun .
Posn.: 3pigka, 3Bu4anHuii Bug,.

Vallisneria spiralis L. — Ekon.: BOAH., PiYKOBI
3aToKku, pycna pivok, y 6eperis. Oxop.: Mepenikn XO.
Apeart. UmpkymnonapHui. Po3sr.: okpeMi eksemnispu
Ha p. Yau. IHBasinHui BuA.

27. PoauHa — Potamogetonaceae Dumort.

Potamogeton crispus L. — Exon.: BOAH., 3annaBHi
BOAOMMMU, PiYKOBI 3aTOKM, pycna pivyok, cTaBku. Apearr:
LinpkymnonapHuin. Poa3n.: 3Bu4aiiHo.

Potamogeton lucens L. — Ekon.: BOAH., PiYKOBI
3aTOKM, pycna pivyoK, 3annasBHi Bogonmu. Apeart:
LinpkymnonsapHun. Poan.: 3pigka.

Potamogeton natans L. — Ekon.. BOgH., 03epa,
piyKoBi 3aToKu, pycna PiYOK. Apeart:
LinpkymnonapHun. Po3sr.: 3pigka.

Potamogeton perfoliatus L. — Ekon.: BOOH., PiYKOBI
3aToku, pycra pidok, o3sepa. Apeasn: Kocmononit.
Posn.: 3pigka.

Stuckenina pectinata (L.) Borner — Ekosn.: BOAH.,
piykOBi  3aToOKW, pycna pidyok, o3epa. Apearsn:
KocmononiT. Po3n.: 3BM4aliHo.

28. PoguHa — Najadaceae Juss.

Najas marina L. — Exon.: BOAH., MinikoBogas o3sep,
piyKoBI 3aToKu, pycna PiYOK. Apearr.
LinpkymnonsapHun. Po3r.: NOOAMHOKI MicLle3pOoCTaHHSA
Ha p. Yau Ta XapkiB.

29. PoauHa — Juncaginaceae Rich.

Triglochin maritimum L. — Ekon.: N0 MOPCbKUX
Beperax, Ha CONOHYaKoBUX Nyrax, piawe Ha GonoTax.
Apean:  UwpkymnonspHuun. Posn.. 3pigka, p-H
3anTuHo, HoBoceniBka.

Triglochin palustris L. — Ekon.: no 3abonoyeHux,
iHoAi conoHuoBaTux nykax. Apeas: LiIMpkyMnonspHum.
Poasn.: 3pigka, 3antoTuHo.

30. PoauHa - Iridaceae Juss.

Iris pseudacorus L. — Ekon.: Ha Gonotax i npu
Oeperax  pidvok. Oxop.: pigkichun.  Apearnt:
€Bpasincoknii. Po3n.: 3piaka, nepeBakHO MO OKONMMUAX
Micus.

31. PoauHa — Orchidaceae Juss.

Anacamptis  coriophora (L.) R.M. Bateman,
Pridgeon & M. W. Chase — Ekon.: Ha 6onotuctmx
nykax, no Bonorux 4arapHukax. Oxop.: YKY: 1. —
BpasnuBuiA, 2. — pigkicHMI BMA i3 cknagHoto Gionorieto
possutky, CITES Il. Apean: E€sponevicbkun. Posn.:
3pigka B 3annasi p. Yau.

Anacamptis palustris (Jacq.) R.M. Bateman,
Pridgeon & M. W. Chase — Ekon.: no 6omnoTtax Ta
3abonoveHunx nykax. Oxop.: YKY: 1. — Bpasnusuii, 2. —
pigkicHui BUA i3 cknagHoto Gionorieto po3sutky, CITES
Il. Apean: €sponenceknin. Po3n.: 3BU4anHO B 3annasi
p. Yau, no okonuugax micta.

Dactylorchiza majalis (Reichenb.) P.F.Hunt et
Summer. — Exon.: Ha cupux nykax. Oxop.: UKY: 1. —
pigkicHun, 2 — Cepens3eMHOMOPCHKO-EBPOMNENCHKNIA
annotetpannoigHui (2n=80) Bua, CITES. Apear:
€Bponencbkuii. Po3n.: 3pigka B 3annasi p. Yau.

Epipactis palustris (L.) Crantz. — Ekon.: Ha
bonotucTnx nykax Ta Topd’aHUCTUX GonoTax cepes
yarapHukis. Oxop.: YKY: 1 — Bpaznueun; 2. — pigkicHui
Bug, CITES Il. Apeasn: €spocnbipcbknin. Po3n.: okpemi
MicuespocTaHHs B gonuHi p. Yau (HoBoceniBka,
3antoTnHo).

32. PoauHa — Juncaceae Juss.

Juncus articulatus L. — Exosn.: minkoBoaas, crnadbko
NPOTOYHI BOAOWMMU, Ha rmubuHi 10-25 cm, Mokpi nykw,
TpaB’siHi Gonota. Apean:. €Bpasiicbkuii. Poan.:
3BUYaNHO.
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Juncus bufonius L. — Exos.: Ha Bonorux, niwaHmx
micuax, no Geperax BogowM, Ha nykax, 6ina gopir.
Apeart. Kocmononit. Po3sr.: 3Bu4anHo.

Juncus compressus Jacq. — Ekon.: no Geperax
3annaBHUX  BogowM, Gorotax, nNo  BoOoOrux,
conoHutoBaTuX r'pyHTax. Apeasn: €spasincbkui. Posrn.:
3BUYANHO.

Juncus effusus L. — Ekon.. 6onota, 6onotucTi
nyku, 6onoTtucrti nicu, 6epern, kaHaBu, NEPEBaXKHO Ha
TopcoBomy rpyHTi. Apean: Kocmononit. Po3sn.:
3BUYaNHO.

Juncus gerardii Loisel. — Ekon.: Ha BOnorux,
conoHulBatux nykax. Apean: LupkymnonsipHui.
Po3n.: 3BnyanHo.

33. PoauHa — Cyperaceae Juss.

Bolboschoenus maritimus (L.) Palla — Ekon.: 6ins
GeperiB Bogonm Ta y Bogi Ao 0,5 M, iHogi rmmbue, no
cupux 6eperax, gyXXe 4acTo Mo 3aCOMNeHNX r'pyHTax, Ha
6onotax. Apearsn: LinpkymnonsipHuia. Posn.: 3pigka.

Carex acuta L. — Ekon.: no 3abonoyeHux nykax,
b6onotax, Oeperax 3annaBHUX BogoWM. Apeart:
€Bpocnbipcbkuin. Po3m.: 3BU4anHo.

Carex acutiformis Ehrh. — Exon.: no 3abonoyeHmnx
nykax, bomnortax (o4yepeToBMX, OCOKOBMX), Oeperax
3annaBHUX BOAOWM. Apeas:. €Bpasivicbkuin. Poan.:
3BUYaNHO.

Carex distans L. — Ekon.: Ha BOMNOrux,
COmNMoHUBaTUX Nnykax. Apeas: €Bpasincbkuii. Poan.:
3BUYANHO.

Carex elata All. — EKori.: OCOKOBI-MOXOBi Ta HU3WHHI
ocokoBi 6onota, 3abonoyeHi Gepern BoAoONM,
6onotucti nyku. Apean: €spocubipcekun. Poasn.:
3BUYaNHO.

Carex elongata L. — Ekon.: Ha ocokoBux 6onoTax,
YOPHO-BINbLUHAKAX, NicoBux  OGomnoTax. Apeart:
€Bpasificbkuin. Po3r.; 3BM4aliHo.

Carex hirta L. — Ekon.: HaBKOMo 3annaBHUX
BOAOWM, B 3annaBHUX ficax. Apeas. €BpasifiCbKUia.
Po3sn.: 3Bu4anHo.

Carex nigra (L.) Reichard — Ekon.: Ha Bonorux
nykax, npu 6eperax Bogowm, no kpasax oonit. Apeart:
LinpkymnonapHun. Po3sr.: 3sBM4anHo.

Carex pseudocyperus L. — EKon.: Ha OCOKOBUX i
o4epeTaHux BornoTtax, y 6GoNoTUCTMX BinbLUHAKaX, MO
G6eperax 6onoTucTux pivok, o3ep. Oxop.: MNepenikn
XO. Apearn: UupkymnonsipHuin. Po3sr.: 3pigka.

Carex vulpina L. — Ekon.: no Bonormx nykax, Ha
bonotax, npu 6Geperax. Apean: €BpPOCUBIPCHKUNA.
Po3n.: 3B4anHo.

Eleocharis palustris (L.) Roem et Schult. — Ekor.:
no 6eperax Bogonm, Ha 6onoTax, MiCUAMU y BEMMKMX
KINbKOCTSAX,  YTBOPKOE  4MCTi  3apocTti. Apearr:
LinpkymnonsapHun. Poa3r.: 3BM4arnHo.

Schoenoplectus lacustris (L.) Palla — Ekon.: 6ins
Geperis BOOOWM i y Bogi (CTaBku, 03epa, pivku). Apeart:
€Bpocunbipcbknit. Po3n.: 3pigka no BOrkMX MicLsX.

Scripus sylvaticus L. — Ekon.. 6onotucti nicu
(BiNbWHAKM), HU3UHHI Gonota (ocobnuBo  6ins
Dxepen), Gepern BogoviM. Apeasi. €BpasiNCbKUN.
Po3n.: 3BnyanHo.

34. PopnHa — Poaceae Barnhart (Gramineae
Juss.)

Alopecurus arundinaceus Poir. — EKos.. pocTe Ha
He3aconeHnxX NyroBux i 6GONOTAHO-NYYHUX I'PYHTaX, Ha
3acorfieHnx (Nnerko 3aconeHux), BUTPUMYE [OBre
3aCcTOoBaHHA BOAM B NnaBHAX. Apeast: €BpasincbKuii.
Po3sn.: 3Bn4anHo.

Alopecurus geniculatus L. — Ekon.. no 6eperax
3annaBHUX BOOOWM, B KaHaBaXx, Y 3HWKEHHSIX 3annas.
Apeart. UnpkymnonapHuin. Poan.: 3pigka.

Beckmannia eruciformis (L.) Host — Ekon.. Ha
3abonoveHnx,  COMOHUBATUX  Nykax. Apearn:
€Bpasincbkuin. Po3n.: 3pigka, 3antoTuHo.

Echinochloa crusgalli (L.) P. Beauv. — Ekon.: no
Geperax i BOrkyBaTUX MicUAX, TAKOX — sIK Oyp’siH.
Apearn: KocmononiT. Poa3ri.: 3BM4aliHo.

Glyceria arundinaceae Kunth — Ekon.: Ha
npubepexHux  AinsHkax  3aTok,  BOZOWM, MO
3abonoveHnx nykax. Oxop.. YCBM. Apear:
€Bponencebknii. Po3an.: 3pigka.

Glyceria maxima (C. Hartm.) Holmb. — Ekon.: y
BOAi Npu Geperax pivok, 03ep, CTaBkiB i 3annaBnMHax no
GarHMcTUX Micusix, 3BUYAWHO 3apocTamu. Apeart:
LinpkymnonsipHuin. Po3n.: 3BuyaiiHo.

Phragmites australis (Cav.) Trin. Ex Steud. — Exon.:
y nnaBHgX, no Geperax piyok, o3ep, Ha Gonotax i
0onoTUCTUX Nyrax, BifbLUHSAKAX, Y MiCUAX 3 TUXUMU i
CTOSYMMM BOAAMM i MO CyxXuMX Micusix 3 Gnusbkummu
nigrpyHToBuMu Bogamu. Apearsn: Kocmononit. Poasn.:
3BUYanHUN BUA,.

35. PoauHa — Araceae Juss.

Acorus calamus L. — Ekorn.: no 60n10TUCTMX nyrax,
no 6onotax, no Geperax pivyok, o3ep, craBkiB. Oxop.:
Mepenik, 3enennn cnucok. Apear: LinpkymnonspHui.
Poasn.: 3pigka.

Pistia stratiotes L. — Ekon.. BOAH., CTosAYi Ta
NpOTOYHI BOogonMU. YyxopigHui Bug, sigomun 3 2013
p. Ha p.Cie. [oHeub, Ha AaHUA Yac crnopagu4Ho
3ycTpivyaeTbca Ha pidkax (JlonaHb, XapkiB) y UeHTpi
micta. Apean: €Bpasincekui.  Posmn..  okpemi
eksemnnapu Ha p. Xapkie, p. Jlonawb, p. Yow.
IHBa3iHWMIA BUA.

36. PoauHa — Lemnaceae S.F. Gray

Lemna minor L. — Ekon.: BOAH., pOCTe Y CTOSUYUX
Bogonmax. Apeas: Kocmononit. Po3n.. 3BUYanHUn
BMA.

Lemna trisulca L. — Exkor.: BOOH., pOCTe B CTOSIUMX
abo  NOBINbHO-MPOTOYHMX  BoAdoWmax.  Apeart:
LinpkymnonsapHui. Poasri.: 3sBM4anHo.

Spirodela polyrrhiza (L.) Schleid. — Ekon.: BogH.,
poCTe Yy CTOSl4MX Ta MOBIMbHO-MPOTOYHUX BOOOMMAX.
Apeart: Kocmononit. Po3sn.: 3piaka.

37. PoauHa — Sparganiaceae Rudolphi

Sparganium erectum L. — EKorn.: no TpaB'sHNUCTUX
OonoTtax, npu OGeperax pivyok, CTaBKiB Ta iHLIMX
BooovM. Apeast: €Bpocubipcekuin. Po3n.: 3pigka.

38. PoauHa — Typhaceae Juss.

Typha angustifolia L. — Ekon.: Ha npunbepexHnx
JOinsiHKax pivyok, 3aTok, cTapuupb, Ha Gonotax. Apearr:
LnpkymnonsapHun. Po3sn.: 3Bu4anHo, 3Ha4yHo piglle 3a
T. latifolia.

Typha latifolia L. — Ekon.: Ha npubepexHnx
JinsiHKax piyvok, cTapuub, no GomoTax, no Geperax
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CTaBKiB; YTBOpPIOE 3apocTi. Apeast: LiMpkyMnonapHui. ainaHkax. Oxop.: Mepenik, 3eneHun cnucok. Poasn.:
Poa3n.: 3Bu4ainHo. €aNHe Micue3pocTaHHs, 3anoTUHO.

Typha laxmannii Lepech. — Ekon.. no 6eperax
pivoK, 3aTOK, B 03epax, cTapuusx, no 3abonoveHux
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Water and wetland flora of the City of Kharkiv (an annotated list and main

parameters)
A.B. Rokityansky, Yu.G. Gamulya

The long-term floristic research in the City of Kharkiv, as well as analysis of the literature data and CWU herbarium
materials recorded 95 species, 65 genera and 38 families of plants in the present water and wetland flora of the city.
Of these, 18 species occur in the water bodies, and 77 species in the wetlands. An annotated list of the water and
wetland flora is compiled. All species are provided with the data on their distribution within the city, habitat conditions,
types of geographic range and conservation status. Geographical analysis revealed the general correspondence of the
city flora to the typical flora of the region. The city flora is represented by the groups of species with five regional types;
the Circumpolar (35 species, 36.8 %) and the Eurasian (26 species, 27.3 %) types are the most speciose. In terms of
conservation importance, 15 recorded species require protection — two species of water vascular plants and 13 species
of wetlands. Of these, four species are listed in the Red Data Book of Ukraine (Anacamptis coriophora, Anacamptis
palustris, Dactylorchiza majalis, Epipactis palustris); seven species are in the list of plants that require special protection
in the Kharkiv Region (Carex pseudocyperus, Nuphar luteum, Parnassia palustris, Ranunculus circinatum, Typha
laxmannii, Valeriana officinalis, Vallisneria spiralis); three species are listed in Annex Il of the Convention on
International Trade in Endangered Species of Wild Fauna and Flora (CITES Il) (Anacamptis coriophora, Anacamptis
palustris, Epipactis palustris); one species (Epipactis palustris) is in the list of the Convention on International Trade in
Endangered Species of Wild Fauna and Flora (CITES); and two species are in the Red List of Macrophytes (Nuphar
lutea and Glyceria arundinacea). One species is also a member of a plant association listed in the Green Data Book of
Ukraine, and two species are the members of vegetation groups in the Green List of Kharkiv Region. Five invasive
species were found in the city flora: three water species (Pistia stratiotes, Vallisneria spiralis, Elodea canadensis) and
two wetland species (Echinocistis lobata and Bidens frondosa).

Key words: flora, vascular plants, waterbodies, wetlands, rare species, invasive species, Kharkiv City.
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®rnopa BOA0OEMOB U NepeyBnaXHeHHbIX MecTooouTaHuih ropoaa XapbKoB

(aHHOTMPOBaHHbLIN CMTUCOK U OCHOBHbIE NapameTpbl)
A.B. PokutsaiHckui, H0.I. Tamynsa

B ctatbe npuBegeHbl pe3ynbTaTbl MHOTOMETHMX MOMNEBLIX UCCNEAoBaHUA riopbl BOAOEMOB U MepeyBNaXHEHHbIX
MecToobuTaHun Ha TeppuTopun . XapbKoB, aHanmsa nuTepaTypHbiX OaHHbIX U repbapHbix mMaTepuanos CWU.
YcTaHoBMEHO, YTO COBpeMeHHas dhriopa BOAOEMOB U NepeyBnaXXHEHHbIX MeCTOOOUTaHWI NpeacTaBneHa 95 suaamu,
65 popamn n 38 cemenictBamu. Cpeam Hux 18 BMOOB — pacTeHUst BOOAOEMOB U 77 BUAOB — NepeyBNaXXHEHHbIX
mMecToobuTaHmin. CocTaBneH aHHOTUPOBAaHHLIA CMMCOK COBPEMEHHOW priopbl BOAOEMOB U nepeyBnaXHEeHHbIX
MecToobuTaHuin. [ns Kaxaoro Buaa npuBeaeHbl JaHHbIe O pacnpoCTpaHEHUN Ha TeppUTOpUM ropoaa, cTaTyc oXpaHbl,
TVN apeana, ycnoBus nponspacTtaHus. F'eorpaduyeckuin aHanusa nokasan cooTBeTcTBue hnopbl ropoga no OCHOBHbLIM
napameTpam nope peruoHa. Propa ropoga npeAacTaBneHa MSATbIO TUNAMU  PervoHarnbHbIX apeanoB C
npeobnapavvem LnpkymnonspHoro — 35 Bugos (36,8 %) v EBpoasnatckoro — 26 BugoB (27,3 %) TvnoB apeana.
Cosonoruyecknin aHanva nokasan Hanuuve Bo driope pedkux U oxpaHsemblx BUAoB. Becero Ha TeppuTtopun ropoaa
XapbKOB B OXpaHe HyxaarTcst 15 BUOOB, U3 KOTOPbIX 2 — BbICLUME BOAHbIE pacTeHNs 1 13 — BUAbI NepeyBraXKHEHHbIX
mMecTtoobuTaHuin. M3 H1x YeTbipe Buaa BknoveHbl B KpacHyto kHWUry YkpawHbl: Anacamptis coriophora, Anacamptis
palustris, Dactylorchiza majalis, Epipactis palustris; 7 BuOoB, nognexawmx ocobow oxpaHe Ha TeppuTopun
XapbkoBckon obnactu: Carex pseudocyperus, Nuphar luteum, Parnassia palustris, Ranunculus circinatum, Typha
laxmannii, Valeriana officinalis, Vallisneria spiralis. Ha wmexgyHapogHOM ypoBHe TpeOylT oxpaHbl Tpu BMAa,
BkntoyeHHble B [lpunoxenve || KoHBeHUMM O MexgyHapoaHOW Toproene BuaamMu OUKOW dhayHbl 1 dnopebl,
Haxogawmmuca noa yrposon ucvesHosenusi» (CITES Il): Anacamptis coriophora, Anacamptis palustris, Epipactis
palustris. NocnegHnn Takxke BKNOYEH B NepevyeHb KOHBEHUMM O MeXayHapo4HOW TOprosrie BMaamMmu Ankon ayHbel n
donopbl, HaxogALWMMUCS nog, yrpo3on ucyesHoernust (CITES). Ha Tepputopun YkpanHbl TpebytoT oxpaHbl ABa BUAA,
BKINIOYEHHbIX B KpacHbli cnuncok makpodwutos: Nuphar lutea w Glyceria arundinacea. Takxe o6GHapyXeHo
npouspacTtaHne Of4HOro BuAa, BXOASLLEro B COCTaB accouualumun, 3aHeCEHHOW B 3erneHy KHWUTy YKpauHbl, U OBYX
BMOOB, XapaKTepHbIX AN pacTUTENbHbIX COOOLLECTB, BKIOYEHHbIX B 3eneHblii cnmcok XapbkoBckon obnactu. Bo
dnope ropoaa 6bInu BeiSIBNEHbI NATb UHBA3MOHHbLIX BUAOB — TPY BOAHbIX: Pistia stratiotes, Vallisneria spiralis, Elodea
canadensis v ABa B1aa nepeysriaxHeHHbIX MecToobutanui: Echinocistis lobata n Bidens frondosa.

KnioueBble cnoBa: ¢briopa, cocyducmsle pacmeHusi, 6000eMbli, NepeyeriaxHeHHbIe Mecmoobumanusi, pedkue eudbl,
UHBa3UOHHbIEe 8UOBkI, 2. XapbKos.
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Effects of body pigmentation mutations on Drosophila melanogaster mating behavior
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Effects of body pigmentation mutations on Drosophila melanogaster mating

behavior
N.Ye. Volkova, N.I. Chernobay, N.S. Filiponenko

The model of congenic strains of Drosophila melanogaster was used to investigate the peculiarities of the effect of
mutations in yellow (y), ebony (e), and black (b) genes involved in biogenesis of cuticle pigments on imago mating
behavior indicators. The aim of this study was to find out if the effect of the given mutations on Drosophila imago
mating behavior depends on the general genetic background on which they are realized. To achieve this goal, pairs of
congenic strains were constructed using successive saturation crosses followed by selection for the marker phenotype
resulted in each of the mutant alleles introduced in homozygous condition into the genotype of either Canton-S or
Oregon-R wild-type stock instead of the corresponding wild-type allele present in these stocks initially. Individuals of
strains resulted were tested for mating receptivity of females and mating activity of males. Each of the indicators was
evaluated as a proportion of sexually mature but virgin individuals of a particular sex copulated successfully within the
first hour after placing them in a test chamber with an excess of individuals of the opposite sex. According to the data
obtained and the results of their statistical analysis, it was proved that the introduction of a mutation into the genetic
background of the wild-type stock is accompanied with a change in the studied characteristics of imago mating
behavior. The effect depends on the mutation introduced and on the genotype of the recipient stock. Thus, males of
the yc-s strain are characterized by increased mating activity comparatively to males of the wild-type Canton-S stock.
These results expand the known effects of yellow mutation. Males of the bcs and ecs strains, on the contrary, are less
active than the males of the wild-type Canton-S stock. The most pronounced effects on mating receptivity of females
were fixed for b (an increase in the indicator when introduced into Oregon genetic background) and e (a decrease
when introduced into Canton-S genetic background) mutations. The indicators studied under the conditions of the
given experimental scheme change in direct proportion (rs = 0,76; p <0,05). In other words, if the strain is
characterized by high mating activity of males, as a rule, a high mating receptivity of females will be also observed.

Key words: Drosophila melanogaster, mutations yellow, ebony, and black, congenic strains, mating receptivity of
females, mating activity of males.
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Introduction

Insect pigments biogenesis is a network of genetically determined interrelated metabolic
transformations. For a number of genes, mutations in which lead to a change in the pigmentation of the
anatomical structures of larvae and adults, pleiotropic effects on behavioral traits have been established.
Detailed studies also revealed functional links between the pigment synthesis pathway and behavior
mediated by the nervous system (Hotta, Benzer, 1969; Heisenberg, 1971; Borycz et al., 2002; Richardt et
al., 2002; True et al., 2005; Suh, Jackson, 2007; Zhuravlev et al., 2020).

The insect exoskeleton contains melanin, a dark pigment derived from dopamine (DA) precursors
tyrosine and L-Dopa (L-3,4-dihydroxyphenylalanine) (Yamamoto, Seto, 2014). T.R. Wright showed that
genes essential for melanin synthesis in cuticle also regulate DA synthesis in insect brain, the same is
typical for mammalian brains (Wright, 1987), while the mechanism of genetic control of mammalian skin
melanization differs (Raposo, Marks, 2007). Upon molting and eclosion, Drosophila epidermal cells
synthesize and secrete DA. The latter is then incorporated into the cuticle and oxidized into melanin by
phenoloxidases such as Laccase2. In addition, metabolites of DA such as NBAD (N-B-alanyl dopamine)
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and NADA (N-acetyl dopamine) are required for hardening of the cuticle (sclerotization). Genetically
determined changes in cuticle pigmentation can be used in experimental models based on forward
genetic approach to identify genes that regulate DA dynamics in both the cuticle and the nervous system.

Everything above mentioned makes Drosophila melanogaster an excellent model species to
investigate the regulation of melanin patterns (Wittkopp et al., 2002). For example, some of the enzymatic
steps in the melanin synthesis pathway are well understood both genetically and biochemically (Wright,
1987). Tyrosine hydroxylase (TH; encoded by the gene pale) and dopa decarboxylase (DDC) convert
tyrosine to dopa and dopamine, respectively, which are then processed by a system of Phenol Oxidases
(POs; among others encoded by the genes yellow, black and ebony) and co-factors to form melanin.

The aim of this study is to find out if the effect of the mutations in genes yellow, ebony, and black
on Drosophila imago mating behavior depends on the genetic background in which they are realized.

Materials and methods

We used Drosophila melanogaster stocks described below from Drosophila stocks collection of
Genetics and Cytology Department of V.N. Karazin Kharkiv National University. This collection is an item
of National Heritage of Ukraine (Order..., 2013).

Wild-type stocks used:

Canton-Special: C-S. Standard laboratory stock historically obtained from the natural population of
Canton Valley, Ohio, USA. Selected by Bridges. Is referred to as carrying a recessive mutation of multiple
thoracic and scutellar bristles, which partially overlaps the wild type but manifests sporadically in stocks
partially obtained from Canton-S. Salivary gland cell chromosomes are known to be normal
(http://flybase.org/reports/FBsn0000274.html).

Oregon-R: OR, Or. Standard laboratory stock historically derived by D.E. Lancefield from the
natural population of Rosenburg, Oregon, USA. Is referred to as carrying a minor ebony allele.
Occasional individuals have phenotypes with branching of the posterior crossvein of the wing
(chromosome 2) or ladle wings (http://flybase.org/reports/FBsn0000276.html).

Stocks carrying single-gene mutations, disturbing body pigmentation:

yellow: y. Localization: 1-0.0. Origin (historically): spontaneous. Discoverer: E.M. Wallace.
Phenotype: body color is yellow, hairs and bristles are brown with yellow dots. The veins of the wing are
yellow. The bristles and mouth appendages of the larvae may have a color from yellow to brown unlike
dark brown in wild type larvae. Imago can synthesize tyrosinase (http://flybase.org/reports/
FBgn0004034.html).

black: b. Localization: 2—48.5. Origin: (historically) spontaneous. Discoverer: T.H. Morgan, 1910.
Phenotype: body color of mutant individuals is black (darkens with age and at reduced developmental
temperature), as well as legs and wing veins. The ability of integument to reflect light is only 40 %
compared to wild-type flies. The trait is not very clearly defined in individuals just after eclosion.
Heterozygotes are somewhat darker than the wild type, but lighter than homozygotes. The puparium is
lighter than the wild type. Imago can synthesize tyrosinase but cannot synthesize -alanine. Injection or
food supplement with B-alanine to mutants causes a reversion to the wild phenotype (http://flybase.org/
reports/FBgn0000153).

ebony: e. Localization: 3-71. Origin: (historically) spontaneous. Discoverer: E.M. Wallace.
Phenotype: body color of homozygous mutant individuals varies from strong shining black but depends
on allele. Puparia are much lighter comparatively to the wild type ones. The gene encodes for a
cytoplasmic protein with beta-alanyl-dopamine synthase activity (links beta-alanine to biogenic amines
like dopamine or histamine). It controls (negative regulation) the amount of free biogenic amines:
dopamine (during formation of cuticle) and histamine (while visual signal transduction). It is also involved
in behavioral rhythmicity (http://flybase.org/reports/FBgn0000527).

To study the effect of the loci on the components of mating behavior, saturation crosses were
conducted under the directed selection for marker mutant phenotype according to the scheme below
(Nikoro, Vasilyeva, 1978):

P:2M x & C-S(Or) Poe-7): $M(r2) x & C-S (Or) M refers to a mutant phenotype;

Fi: @ F1x & Fq Fipoy: @ F1x & F4 N refers to a normal phenotype (wild type);
F2:3N:1M Fopp: 3N:1M F1 — first generation hybrids;

or for X-linked locus or for X-linked locus F2— second generation offspring
F221N:1M Fopp: 1N:1M P, — backcross
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For each initial mutant stock, 7 complete saturation crosses were performed either with C-S stock
or with Or stock. Thus, the stocks were aligned (uniformed) with genetic background (hereinafter: Mc.s —
the stock in which the mutation (M) was transferred into C-S wild-type genetic background; Mor — the
stock in which the mutation was transferred into Or wild-type genetic background). Finally, we obtained
two sets of congenic strains.

The mating activity of males (MAM) was evaluated by the number of the latter that mated within
1 hour. To do this, females and males were placed in a test chamber (chemically clean tubes with a
volume of 20 cm?® without nutrient medium) at a ratio of 2n2Q : ndJd. We recorded the proportion of
males that copulated within 1 hour. Analysis of the mating receptivity of females (MRF) was carried out
similarly. However, for the testing, females and males were taken at a ratio of N9 : 2nd3. The
proportion of females that copulated within 1 hour was recorded (Pole, 1979; Subocheva et al., 2003).
The numbers of individuals tested are in Table 1.

Flies were reared in culture vials (height 10 cm, diameter 2.0 cm) with a standard sugar-yeast
medium (volume of nutrient medium in each vial — 3 ml) at 23+1°C. During the first day after eclosion
females and males were segregated. Both were kept separately in vials with temporary medium until
sexual maturation (till the age of 3-5 days). Only virgin individuals were used for behavioral tests. All
behavioral tests were performed without prior anesthetizing the insects, under the conditions of constant
uniform illumination and temperature (20-25°C).

The effect of the locus on mating behavior was assessed by comparing the values of the
corresponding indexes in the wild-type basestock and in congenic strains.

The proportions of individuals of either sex participated in copulation were fixed to evaluate mating
activity of males and mating receptivity of females. The confidence limits for the proportions were
calculated for these indexes. Comparison of groups was performed by analysis of variance for qualitative
traits. Associations were determined using multivariate and 2x2 contingency tables, x? criteria, exact two-
sided Fisher criteria, as well as the criteria of evaluation of strength of linkage between the risk factor
(specific mutation) and phenotype analyzed. The linkage between indexes studied was analyzed with
Spearman rank correlation coefficient (rs) (Atramentova, Utevskaya, 2006; De Muth, 2006; Plokhinsky,
1970). To perform calculations we used on-line calculators (https://medstatistic.ru/calculators/calchi.html;
https://epitools.ausvet.com.au/ciproportion, https://statpages.info/ctab2x2.html).

Results and discussion

Behavior tests have shown that individuals from stocks analyzed differ in mating activity of males
and mating receptivity of females (Table 1). For example, most of males of C-S, ycs and bor stocks
succeeded in performing copulation during the first hour of interaction with females. Contrary, less than
60 % of males of Or, ec-s and eor stocks appeared to be successful under the same conditions.

Table 1. Mating behavior indexes of stocks studied

Genotype Mating activity of males Mating receptivity of females
Mutant Genetic N R Lower Upper N R Lower Upper
allele | background | (3) | P | 95%cL | 95%cL | ()| P |95%cL| 95%cCL
+ ++ C-S 83 | 0,81 0,71 0,88 64 | 0,83 0,72 0,90
+ ++ Or 37 | 0,57 0,41 0,71 55 | 0,36 0,25 0,50
y; + + C-S 67 | 0,96 0,88 0,98 71 | 0,66 0,55 0,76
y; + + Or 100 | 0,63 0,53 0,72 99 | 0,54 0,44 0,63
+ b, + C-S 106 | 0,65 0,56 0,73 58 | 0,81 0,69 0,89
+ b, + Or 94 | 0,79 0,69 0,86 89 | 0,64 0,54 0,73
+ + e C-S 123 | 0,53 0,44 0,61 103 | 0,59 0,50 0,68
+ + e Or 69 | 0,52 0,41 0,64 90 | 0,38 0,28 0,48

N — number of individuals analyzed, p— proportion, CL — confidence limit (Wilson score interval), y — yellow,
b — black, e — ebony, C-S — Canton-Special, Or — Oregon-R.

To evaluate the effects of factors controlled experimentally we used algorithm of analysis of
variance for qualitative traits. The results are in Table 2. It was proved that all factors fixed in the
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experiment had significant effect on indexes measured, the same is true for uncontrollable ones
(environmental and internal fluctuations).

Table 2. Results of analysis of variance for qualitative traits

Mating activity of males

Factor n? F p value effect
Singe gene mutation (y/ b/ e/ none) 0,04 9,67 <0,01 proved
Genetic background (C-S/ Or) 0,01 8,98 <0,05 proved
Singe gene mutation and Genetic background 0,04 8,49 <0,01 proved
Uncontrolled 0,09 9,06 <0,01 proved

Mating receptivity of females

Singe gene mutation (y/ b/ e/ none) 0,03 5,85 <0,05 proved
Genetic background (C-S/ Or) 0,05 36,04 <0,01 proved
Singe gene mutation and Genetic background 0,02 3,47 <0,05 proved
Uncontrolled 0,09 9,14 <0,01 proved

n? — effect size, F — Fisher criterion, p — probability value, y — yellow, b — black, e — ebony, C-S — Canton-
Special, Or — Oregon-R.

In order to find out if there is an association between mutation-induced body pigmentation change
in specific genetic background and traits studied we organized data in multivariate contingency tables and
calculated x? criteria (Table 3). The results obtained show that changes in pigmentation caused by
mutations studied are strongly associated with changes in mating activity of Drosophila melanogaster
males and mating receptivity of females in both C-S and Or genetic background. The conclusion about
the presence of a statistical relationship between the studied factor and the result (a change in mating
behavior) was made if the value of x? criterion obtained exceeded the critical one at the probability value
p < 0.01 applied for this study.

Table 3. Mutation presence association with mating behavior

Genetic Mating activity of males Mating receptivity of females
background % 20013 effect X2 X?0.013) effect
C-S 43,71 11,35 proved 14,62 11,35 proved
Or 13,98 11,35 proved 16,92 11,35 proved

X2 — chi-square test statistic; x%0,013) — critical value of the chi-square test statistic under the probability value
0,01 and degree of freedom 3; C-S — Canton-Special; Or — Oregon-R.

The next step of analysis was devoted to comparison of effects of single mutations. To do that we
organized data in 2x2 contingency tables and calculated x? criteria, exact two-sided Fisher criteria, as
well the criteria of evaluation of strength of linkage between the risk factor (specific mutation) and the
phenotype analyzed (Table 4). The obtained value of exact Fisher criteria of more than 0.05 indicated the
absence of statistically significant differences. A value less than 0.05 indicated their presence.

In order to study the regularity according to which mating activity of males and mating receptivity of
females are going to change, a nonparametric method was used. The Spearman rank correlation
coefficient (rs) was calculated. Correlation coefficient values were interpreted in accordance with the
Chaddock scale (Hinkle et al., 2003). It was found that under the conditions of the experiment the given
indexes (MAM and MRF) change in direct proportion (rs = 0.76; p < 0,05). The latter means that stocks
characterized by high level of mating activity of males also have females with high level of mating
receptivity.

The molecular mechanisms of the revealed effects of the studied mutations on mating behavior of
Drosophila imago, as well as correlated changes in the behavior of individuals of different sexes, can be
partially explained in terms of the known pleiotropic effects of the products of these genes on the cuticular
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hydrocarbon composition (Massey et al., 2019a), genitalia (Dobzhansky, Holz, 1943; Singh, Singh, 2016)
and sex combs (Massey et al., 2019b) structure.

Table 4. Effects of single-gene mutations disturbing pigmentation on mating behavior of
Drosophila melanogaster

Index Mutant Genetic X Fexact [0) C C
locus background (p) (p) (strength) (strength) (strength)
c-S 7,34 0,007 0,22 0,22 0,31
@ . (0,007) (<0,05) (medium) (medium) (medium)
— T 0,44 0,56
g Or (>0,05) (>0,05) 0,06 (ns) 0,06 (ns) 0,08 (ns)
- c-S (05,06148) (005 | 017 (weak) | 0,17 (weak) | 0,24 (weak)
R o 6,43 0,016 0,22 0,22 0,31
© (0,012) (<0,05) (medium) (medium) (medium)
2 C.S 16,73 - 0,29 0,27 0,39
g +te (<0,001) (>0,05) (medium) (medium) (medium)
T 0,20 0,69
Or (>0,05) (>0,05) 0,04 (ns) 0,04 (ns) 0,06 (ns)
Cc-s 4,84 (0,03) (gbogz;) 0,19 (weak) | 0,19 (weak) | 0,26 (weak)
S i or 4,18 (0,04) | %% | 017 (weak) 0,163 0,23 (weak)
,E* ’ ’ (<0,05) ’ (weak) ’
= 0,07 0,82
X o c-S (>6.05) (50.05) 0,023 (ns) | 0,023 (ns) | 0,033 (ns)
o g 7 or 10,47 0,002 0,27 0,26 0,36
o (0,002) (<0,05) (medium) (medium) (medium)
= C-S 10,14 0,002 0,25 0,24 0,34
= P (0,002) (<0,05) (medium) (medium) (medium)
T 0,03 1,0
Or (>0,05) (>0.05) 0,014 (ns) 0,014 (ns) 0,02 (ns)

X? — chi-square test statistic; Fexact) — €xact two-sided Fisher criteria; p — probability value; ¢ — Phi coefficient;
C — Pearson's contingency coefficient; C* — Sakoda's adjusted Pearson's C; y — yellow, b — black, e — ebony, C-S —
Canton-Special, Or — Oregon-R, ns — not significant.

Conclusions

Mutations of body pigmentation (yellow, black and ebony) make pleiotropic effect on Drosophila

melanogaster mating behavior. The effect depends on the genetic background.

Among studied, the most pronounced and unexpected effect was found for yellow mutation in C-S
genetic background. Introduction of mutation was accompanied with rise of mating activity of males but
with reduction of mating receptivity of females comparatively to wild type parental stock.

Indexes studied (mating activity of males and mating receptivity of females) under the conditions of

the experiment changed in direct proportion (rs = 0,76; p<0,05).
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BnnuB MmyTadin nirmeHTauii Tina Ha ctateBy noBefiHKy Drosophila melanogaster
H.€. BonkoBa, H.l. YepHo6a#u, H.C. ®ininoHeHko

Ha mogaeni koHreHHux ninin Drosophila melanogaster pocnipxyBanun ocobnmBocTi BNNMBY MyTauin y reHax yellow (y),
ebony (e) i black (b), aki 3apgisHi y bGioreHesi nirMeHTIB KyTUKYnuW, Ha cTaTeBy MOBeAiHKY imaro. MeToto agaHoro
pocnigkeHHst 6yno 3'acyBaTu, 4M 3anexuTb egekT AaHuxX MyTauil Ha cTaTeBy MoBefiHKy iMaro apo3odinu Big
3aranbHOro reHeTUYHoro poHy, Ha $SIKOMY BOHM peanisyloTbcd. [Ans [OCArHEHHS MoOCTaBfeHoi MeTu 6ynu
CKOHCTPYWMOBAHI Napyu KOHFEHHMX JiHiA, B SKMX LUMSXOM MOCMIAOBHUX HacU4yr4uMx cxpellyBaHb 3 JoOopoMm Ha
MapKepHUA EHOTUN KOXEH 3 MyTaHTHMX anenis 6yB BBeOEHWIN Y TOMO3UTOTHOMY CTaHi y reHOTUN MiHin QUKoro Tuny
Canton-S abo Oregon-R 3aMiCTb NPUCYTHBOrO y LMX NiHiAX anens AWKOro Tuny BiAMOBIQHOrO reHa. Y ocobuH
OTpMMaHUX MiHiN ouiHIoBanNM cTaTeBy peuenTMBHICTb CaMOK i CTaTeBY aKTUBHICTb camuiB. KoxeH 3 nokasHuKiB
OLjiHIOBanu ik YacTKy CTaTeBO3piNux BipriHHMX OCOOWH NEBHOI CTaTi, AKi BCTYNalTb Y NapyBaHHS NMPOTArOM nepLuoi
rOAVHN MiCNS BHECEHHS iX Y TECTEepHy kamepy 3 HaAnuLLIKOM OCOBWH NpOTWRexHoi cTtaTi. 3rigHo 3 OTpMMaHuMu
OaHuMK | pesynbTaTaMmu iX CTaTUCTUYHOMO aHanisy AoBedeHo, Wo BHECEeHHs MyTaLil Ha reHeTUYHMI AOOH MiHii AuKkoro
TUNY NPU3BOANTL A0 3MiHW AOCHIIKEHNX MOKA3HUKIB, SIKi XapakTepuayloTb CTaTeBy NOBEAIHKY iMaro. EhekT 3anexuTb
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SIK Bifl BHECEHOI MyTaUii, TaK i Bif reHoTMny niHii-peumnieHTa. Tak, camui NiHii yc-s XxapakTepm3yTbCs NigBULLEHHSIM
CTaTeBOI aKTUMBHOCTI B MOPIBHAHHI i3 camuamu niHii gukoro tuny Canton-S. Lli pesynbTtaT po3wmnploloTb BigoMi
YSBMEHHS Npo MOXNuBI edektn AaHol MmyTauii. Camui niHin be-s i ec-s, HaBNaku, MeHLW akTWBHI, B MOPIBHSAHHI 3
camuamu niHii gukoro Tuny Canton-S. Haibinblu BUpaxeHi ecpeKTu Woao craTteBoi peLenTUBHOCTI CaMoK BiA3HaYeHi
3 6oky MyTauii b (36inNbLUEHHA NOKA3HMKA NPU BHECEHHI HA reHeTUYHUI poH Oregon) i e (3HMKEHHST NPY BHECEHHI Ha
reHeTnyHun goH Canton-S). [ocnipkeHi NoKasHMKU B yMOBaX AaHOi MOCTAHOBKN €KCMEPUMEHTY 3MIHIOIOTLCA NPAMO
nponopuinHo (rs = 0,76; p < 0,05). [HWKMMK cnoBamu, NPy BUCOKIN CTaTeBi akTMBHOCTI camuiB Yy MiHii, SK npasuno,
cnocTepiraeTbCs i BUCOKa CTaTeBa peLenTUBHICTb CaMOK.

KnrwouoBi cnoBa: Drosophila melanogaster, mymauii yellow, ebony ma black, KoHzeHHi niHiii, cmamesa
peuenmueHicmb caMOK, cmameea akmugHiCcmb camMujie.
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BnuaHue myTtauun nurmeHTauum Tena Ha nonosoe noseaeHue Drosophila

melanogaster
H.E. BonkoBa, H.U. YepHo6an, H.C. ®unnnoHeHko

Ha mopenu KoHreHHbix nuHwuii Drosophila melanogaster nccnepoBanu 0COGEHHOCTU BNUSIHUSE MyTauui B reHax
yellow (y), ebony (e) v black (b), koTopble 3ageiicTBOBaHbl B OuoreHese MNUIMEHTOB KYTWKYMbl, Ha MOJIOBOE
nosefdeHve umaro. Llenbto AaHHOro mccnegoBaHus GbiN0 BbIACHUTL, 3aBUMCUT N 3ddMEKT AaHHbIX MyTauui Ha
MofoBoe noseAeHne Mmaro Apo3odunbl OT obLlero reHeTnyeckoro oHa, Ha KOTOPOM OHWM peanuaytoTtcsa. Ons
OOCTWXEHUS] MOCTaBMEHHONW Uenu Obinn  CKOHCTPYMPOBaHbI Mapbl  KOHTEHHbIX FUHUA, B KOTOPbIX MYyTEM
nocrnenoBaTeribHbIX HaCbILLAIOLWNX CKPELUMBAHUA C OTOOPOM Ha MapKepHbIA (DEHOTUMN KaXabld U3 MYTaHTHbIX
annenen 6bln BBEAEH B FOMO3UIOTHOM COCTOSIHAM B F€HOTWN NWMHWMIA gukoro Tuna Canton-S wnu Oregon-R BmecTo
NPUCYTCTBYIOLLEro B 3TWUX NIMHMSIX annens AMKOro Tuna COOTBETCTBYIOLWEro reHa. Y ocobei MomyyYeHHbIX MUHWIA
OL€HMBAanM MnorioByl0 pPeLenTMBHOCTb CaMOK U MOJIOBYHO aKTMBHOCTb caMuoB. Kaxabi 13 nokasaTenen y4mTbiBanm
Kak JOnto MoroBO3penbiX BUPTMHHbBIX 0cobel onpeaenéHHoro nomna, KoTopble BCTynawT B cnapuBaHue B TeyeHue
MepBOro 4aca nocre NoMeLLeHNs UX B TECTEPHOW kamepe C M3bbITKOM ocobelt mpoTnBononoxHoro nona. CornacHo
MOMyYeHHbIM AaHHbIM K pesynbTaTaM WX CTaTUCTUYECKOrO aHanusa [OKas3aHo, YTO BHECeHVWe MyTauuu Ha
reHeTmdecknii OH NMMHUM AWMKOTro TUMa NPUBOAUT K M3MEHEHWIO MCCrefOoBaHHbIX MoKa3aTenemn, xapakTepusyLmx
nonoBsoe nosefeHvne mmaro. SP@EKT 3aBUCUT Kak OT BHOCMMOW MyTauuu, Tak U OT reHoTUna NUHUM-peunnueHTa.
Tak, camubl NMHUKN yc-s XapakTepu3ylTCA NOBbILEHNEM MOSIOBOW aKTUBHOCTW MO CPaBHEHWUIO C caMuaMu NNHUK
avikoro Tuna Canton-S. 3Tu pe3ynbTaTbl PaCLUMPSAIOT U3BECTHbIE NPEACTaBMEHNs O BO3MOXHbIX dddeKTax AaHHOW
myTaumn. Camubl NUHUA be-s U ec-s, HAOOOPOT, MEHee aKkTMBHbI, MO CPaABHEHMIO C CaMuamy JIMHWM OAWKOro Tvna
Canton-S. Hanbonee BbipaxeHHble 3deKTbl B OTHOLLEHWMN NONOBOW PeLEenTUBHOCTM CaMOK OTMEYEHbl CO CTOPOHbI
MyTauun b (yBenuueHne nokasarens npu BHeCeHUW Ha reHeTuyeckuin poH Oregon) n e (CHUXeHMe Npu BHECEHUU Ha
reHetnyeckun coH Canton-S). WccneposaHHble nokasatenu B YCMOBMSAX [AaHHOW MOCTAHOBKM 3KCNepuMeHTa
N3MEHSAI0TCH NpsmMo nponopuuoHansHo (rs = 0,76; p < 0,05). [pyrumun cnosamu, nNpu BbICOKOW MOSIOBON aKTUBHOCTU
CaMLOB B NIMHUW, KaK NpaBumo, HabniogaeTcs 1 BbICOKasi MOIoBast peLenTUBHOCTb CaMOK.

KnroueBble cnoBa: Drosophila melanogaster, mymauuu yellow, ebony u black, KoH2eHHble fUHUU, rono8asi
peuenmueHoCcmb caMoK, 110/108as1 aKmu8HOCMb CaMUy08.
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Po3noain ncuxotuniB y MicbKux nignitkis (Ha npuknaai XapkiBCbKoro panoHy)
K.M. ETkano, J1.0. ATpameHTOBa

MpoaHanizoBaHO martepianu aHoHIMHOro TecTtyBaHHs 530 y4HiB 9-11-X KnaciB LWECTU XapKIBCbKMX CepepHix LUKifn,
ceped SIKMX 3aranbHOOCBITHI, CMOPTUBHA, rMHa3ii Ta wWwkona 3 nornmuMbneHnM BUBYEHHAM IHO3EMHOI MOBU. Y
pocnigxeHHi 6ynu 3agisHi yyHi 41 knacy 3 wecTwn wkin Xapkiecbkoro pavoHy. Cepep BunpobysaHux 6yno 252 toHakis
i 278 piByat. Bik obctexeHux 14-17 pokie. [OAns BU3HAYEHHS TUMy TeMnepameHTy 3 ypaxyBaHHsIM iHTpoBepcii i
ekcTpaBepcii 0COBUCTOCTI, @ TakoXX eMOLIAHOT CTIKOCTi BUKOPUCTaHUA 0COBUCTICHUIA onuTyBanbHUK AnseHka (EPI).
PospaxoBaHi nuToma Bara TuniB TemnepameHTy (CaHrBiHiK, cnermMaTuk, Xonepuk, MenaHxomnik) Ta MNOKa3HWK
iHTpoBepCii, ekcTpasepcii i ambisepcii. MaTepian npoaHani3oBaHO OKPEMO MO KOXHIl LLKOMi, @ TakoX B Lifomy no
XapkiBCbkii nonynsuii. Pesynbtatn npeactasneHi y surnagi sigcotkis 3 95%-mu gosipummu iHTepBanamu. binbuu
3auikaBneHMMM B AochnimkeHHi Oynu giByata, cepen Hux 43 % norogMnucst 3anoBHWUTM aHKETW Ta MNPONTU
TECTYBaHHS; OHaKiB, SKi Aanu 3rody Ha y4vacTb Yy pocnimkeHHi, 6yno 38 %. AHania posnoginy 0Co6MCTiCHMX
XapaKTePUCTUK OKPEMO MO LUKOMax BUSIBMB LUMPOKWUMA Aiana3oH BapiloBaHHA NoKasHMKiB. BapitoBaHHs MMTOMOI Baru
NCUXONOTYHUX TUNIB Y IOHAKIB MO LUKONax CTaHOBWUTbL: caHreiHiku Big 14,7 po 53,8 %, cdnermatuku Big 10,2 go
25,3 %, xonepuku Big 7,7 oo 38,3 %, menanxoniku Big 9,5 no 23,5 %, iHTpoBepTn Big 14,7 no 36,0 %, ekcTpaBepTu
Bia 8,8 oo 55,1 %, ambiepTu Big 28,6 Ao 76,5 %. Tak camo BapiabGenbHi NokasHuku i y gieyat. Hesenukuin obesar
BUOIpPOK HE [003BONMB 3p0OOMTN BUCHOBOK NPO 3HAYYLLICTb BiAMIHHOCTEN MiXK LUKOMaMW MO XOAHIN i3 NCUXOMOrivYHNX
XapakTepucTuk, Wob 3B'a3aty ix 3i cneuianisauieto wkin. Ons nigBULLEHHSA CTATUCTUYHOI MOTYXXHOCTI AaHi 6ynu
o6'egHaHi i pesynbTaTM npeacTaBrneHi y BUrMa4i NonynsiuiiHMX MOKa3HMKIB. BraABNEHO HaACTymHUI po3noAin
0COBUCTICHMX XapaKTEPUCTUK cepep, toHakiB i giByat: caHrsiHikm 31,0 i 19,8 % BignosigHo, donermatnkm 21,01 19,4 %,
xonepukn 27,0 i 44,2 %, menaHxonikn 21,0 i 16,6 %, iHTpoBepTn 23,8 i 19,8 %, ekctpaBeptn 32,1 i 36,0 %,
ambiseptn 44,1 % i 44,2 %. CTaTUCTUYHO 3HAYMMI BiOMIHHOCTI 3a CTaTTO BUSIBNEHI AJ151 XONEPUYHOro i CaHrBiHiYHOrO
TeMnepameHTy.

KntouoBi cnoBa: ocobucmicHi xapakmepucmuku, nonynayitHi po3nodinu.
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BeTyn
BHyTpilwHbONONYNAUiIMHA Pi3HOMAaHITHICTL XMBUX OPraHiamMiB € HeobxigHOK YMOBOK YCNILIHOrO
iCHyBaHHA rpynu, i 34aTHOCTI NPOTUCTOATU HecnpuaTnnBMM dakTtopam cepefosuia. Llusiniszadia,

nocnabntooun Biabip B NMOACBLKMX NOMyNAUiAX, MiABULLYE FEHOTUMUYHY | DEHOTUMIYHY PIZHOMAHITHICT,
3Ha4YeHHs £KOi MoXe BWWATM 3a Mexi agantusHoro (Antyxos, 1989). PisHOMaHiTHICTL nrogewn
NPOSBISIETLCA LUMPOKMM CMEKTPOM O3HaK Big Mopdo-disionoriyHnx go ocobucticHux (Lewis, 2003;
JleBoHTUMH, 1993). Y cycninbHi CBIOOMOCTI XapakTeponoridHi 0cobnmBOCTI Noaen cTalTb Bce Oinblu
3HaYyLLMMK | BpaxoBYIOTbCA B MSlaHyBaHHI iHOMBIAYanbHOI XUTTEBOI CTpaTerii, 3adinatoyy HaB4YaHHS i
npogoopieHTauito. cmxonoriyHnin TUN y4yHs BU3HA4yae BiAMNOBiAb Ha MNedaroriMyHUM BMAMB, MOBEAIHKY,
couianbHy aktmBHiCTb (Plomin, Nesselroade, 1990; AtpameHTtoBa, dununuosa, 2004). CknagoBumu
MCUXOMOriYHOro TUMY € TEMMNEepaMeHT, MOKA3HWKM iIHTPO/eKCTpaBepCii, PiBHA TPUBOXHOCTI, genpecii Ta
iHLWi xapakTepucTuku. Tak, y AiTen-Xonepukis MOXyTb BUHUKaTU Npobrnemu 3 NOBEAiHKOI Yepe3 3anBy
aKTUBHICTb | HemocuAtlodicTb, BypxnueBe pearyBaHHA Ha HeBAadi i KpuTuky. lMNepewkoantn ycniluHOMY
HaBYaHHIO MeNaHXoriKiB MOXe iX NOBIMbHICTb | CTOMMAOBAHICTb, YTPYAHEHHS NPW 3MiHi BUAY OisNbHOCTI,
HeraTMBHa peakuia Ha HeBaadi i KpUTUKY. drnermaTukn MOXyTb 3a3HaBaT TPYAHOLLIB Y HaBYaHHI Yyepes
CKMaHOLLi y NPUCTOCYBaHHI 10 HOBUX CUTYyaLii, 3aMBY NOBINbHICTb i MPUXUMBHICTL 4O CTEPEOTUNHUX AilA.
Mpobnemn B HaBYaHHI y AOiTeN-CaHrBiHIKIB 00YMOBIEHI iX HEOCTaTHLOK 30CEPEMKEHICTIO Ha NpeaMeTi i
cnparoio HoBMX BpaxeHb (Strelau, 1998; 3OdpommcoH, 2003). Bce ue Bkasye Ha HeobOXigHICTb
iHOMBigyanbHOro nigxody B HaByaHHi. lMnaHyBaHHA 3axodiB OMs BAPOBAaAKEHHSI MepcoHarnizoBaHol
nefaroriky, WO BKIOYAE iHKMIO3MBHY OCBITY, BUMarae 0OL4ATKOBMX 3HaHb MPO BENMYMHY OCOBUCTICHOI
Pi3HOMaHITHOCTI B NIoKanbHin nonynsauii. [letaneHa iHopmauist Tpo po3nogin NCUXOSOriYHMX TUMIB cepes
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YUYHIB B Knaci BaxnvBa OJisl NPOrHo3yBaHHSA i BUpOOneHHst cTpaTerii poboTun 3 rpynoto. OkpeMi ckrnagosi
MCUXOMOriYHOro TUMy, Taki SK TEMMNEepameHT, arpecuBHICTb, emnarTis, piBeHb Aenpecii, TPUBOXHOCTI,
3HaAXOAATbCA Mg reHeTU4YHUM KoHTponem (Pununuosa, AtpameHToBa, 2014). MNpu HeObXiAHOCTI BOHM
MOXYTb OYyTW CKOpPWroBaHi, i YCMIWHICTb MeAaroridyHoro BMMBY 3aneXuTb Bi4 BENUYMHM MOKa3HUKa
YyCNaaKoBYBaHOCTI  XapaKTepuUCTUKU-MIlLEHI camMe B nokanbHin nonyngadii. [lMonepegHin etan B
OOCNIMKEeHHI MOKasHMKa YCnagKoBYBAHOCTI AK MOMNYNAUIMHOI XapakTepUCTMKU MONArae B OTPUMAaHHI
TOYHOI KapTMHW PO3MNoAiny MNCUMXOMOriYHMX TUMIB B HaceneHHi. ToMy MeTa OOCMiQKEHHHA, ONMCaHOro B
JaHin ctaTTi, — 3'AcyBaTh, HaCKiNbKM TOYHO pe3ynbTaTW, OTPUMaHi Ha OKPeEMO B3ATOMY HaB4YarbHOMY
3aknagi, BigobpaxalTb po3nodin MCUXOMOrYHMX TWUNIB B reHeparsbHil CyKymHOCTi BMBYEHOI BIiKOBOI
KOropTu.

MaTepianu i meToamn pocnigXeHHsA

MaTepianomMm [OCRIAKEHHA CRYXWUnuM faHi aHOHIMHOro TecTyBaHH4A, nposegeHoro B 2018 poui
B M'ATU LUKOMax MicTa XapkoBa Ta LWKOMI cenuua Micbkoro tvny MaHyeHkn XapKiBCbKOro pawnoHy.
MpoTtecTtoaHi 530 y4yHiB (252 toHakiB i 278 giByaT) 9—11 knacis y Biui 14—17 pokis (Tabn. 1).

Tabnuusa 1. O6¢cTeXXeHNN KOHTUHIEHT
Table 1. The persons examined

L KinbkicTb 06CTEXEHNX
LLkona Cneuianisauia .
tOHaKu JiByata

Xapkiscbka Ne 163 lNmMHasia 21 25
XapkiBcbka Ne167 3araneHOOCBITHSA 34 44
Xapkiscbka Ne20 3aranbHOOCBITHSA LLKONa, CnopTUBHA 39 19
XapkiBcbka Ne46 lmMHasis 34 44
XapkiBcbka Ne119 MornnbneHe BMBYEHHS IHO3EMHUX MOB 49 66
MaHueHkiBCbKa LUKona 3aranbHOOCBITHS 75 80
3azanom 252 278

BukopucrtaHo ocobucTticHuin onutyBanbHuMKk [aHca AmnseHka (EPI) gna BusHayeHHs Tuny
TEMMNEpPaMEHTY 3 ypaxyBaHHSIM iHTpOBepCii/ekcTpaBepcii i emouiiHoI cTikocTi (KoHaLKoB, JIMXTEHLITENH,
2012). OnutyBanbHUK MicTUTb 57 nuTtaHb, 24 3 49KMX HanpaBneHO Ha  BUSIBIIEHHS
eKkcTpaBepcii/iiTpoBepcii. IHWI 24 nuTaHHA [aTb OUiHKY eMOoUiHOI cTabinbHOCTI/HecTabinbHOCTI
(HempoTuamy). e 9 nuTaHb € KOHTPOMBbHUMMW | NPU3HAYeHi Ans OUIHKW WUPOCTi BUNpobyBaHOro, noro
CTaBrneHHA 00 OOCTeXeHHss Ta [OCTOBIPHOCTI pe3yrnbTaTiB TeCcTyBaHHA. PesdynbTatm CTaTUCTUYHOrO
aHanisy npeacrtasneHi y Burnsaai Biacotkis 3 95%-mMu goBipYMMM iHTEpBanaMmu, OTpYMaHMmn 3a METOA0M
Wilson (https://epitools.ausvet.com.au/ciproportion). NepeBipky HynboBMX rinoTe3 NPOBOAWMAN Ha PiBHI
3HauywocTi 0,05.

PesynbTatun

Y pocnigpkeHHi 6ynu 3agisHi y4Hi 41 knacy 3 WecTu LKl XapKiBCbKoro panoHy. [JoOpoBinbHO
OpaTtu yyacTb B gocnigkeHHi ganu srogy 530 wkonspie, Wo cTaHOBUTbL 6nmn3bko 42 % Big 3anpoLleHunXx.
JisyaTta npossunu BinbLuy akTUBHICTb (43 %), HiX toHakK (38 %). MNpu Takin cxemi aHanidy B KOXHil LUKON
BCi y4Hi 9-11-x knaciB po3rnsgalTbCs K reHepanbHa CyKymnHiCTb, a Ti, WO B3snAM yyacTb B
AocnigpKeHHi, — BuGipku. NpupogHUM YMHOM NOCTA€E NMUTAHHS NP0 penpe3eHTaTUBHICTb BUOIPKM, OCKINbKM
MPUYNHOLO i 3MiLLLEHHA MoXe OyTn cama JocnigKyBaHa NCUXOonoriyHa XapakTepucTuka, Lo CNoHYKae Ao
yyacTi B JOCNiAXeHHi, abo HaBnaku, nepeLukomKae Uil akTMBHOCTI. Posrnmsgaroum KOXHY LIKOMy SK
OKpeMy reHeparnbHy CYKYMnHICTb, BiA3HAa4YaEMO LUMPOKI AOBipYi iHTEepBanu BMBIPKOBUX YaCTOK, LO pobuTb
Ui CTaTUCTUKN HeHagiiHumu. MpuynHa uboro — manun obcar Bubipok. B aaHui yac ycyHyTv uen gakrtop
HEMOXINMBO 4epe3 HeoOXiAHICTb AO0TpMMYyBAaTMCA MPUHLMMNY A0OPOBINBHOCTI yvacTi B AOCHIIKEHH.
Posnogin Tvnis TemnepameHTy CyTTEBO Bapitoe Bif LLKONWM 0 WKonu. Tak, MMToOMa Bara Xonepukis cepef
toHaKiB cTaHoBUTbL Big 8 o 38 %, caHrBiHikiB 15-54 %, Ha yacTky cnermatukis npunagae 10-25 %,
menaHnxonikis 10-24 % (puc. 1). Tak camo MiHMAMBI Ui NOKa3HUKKM i y giByat (puc. 2). Josipyi iHTepBanis
BMOIPKOBMX YacCTKOK MEPEKPUBAIOTBCS, WO BKA3yE Ha CTATUCTUYHO HE 3Hayylli pi3HuUi, K B pagi
BUMafKiB € AOCUTb BiYYyTHUMM.
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BubipkoBi 3HayeHHSs MOKa3HUKIB iHTPO/eKCTpaBepCii TakoX OEeMOHCTPYIOTb LUMPOKUIA Aiana3oH
MiHnuMBOCTi (puc. 3, 4). Xo4va BIAMIHHOCTI MK LUKONMamMu B pPsiAi BMMAOKIB iCTOTHi, MOSICHIOBATU iX
cneuianisauieto HaB4YanbHOro 3aknagy abo ocobnMBOCTAMM NTOKANIbHONO HACENIEHHS HE NPeaCTaBISAETbLCS
MOXIMBMM Yepes3 CTaTUCTUYHO HE 3HauYLLi BigMiHHOCTI.
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Puc. 1. YactoTa TMNiB TeMnepamMeHTy Yy lOHaKiB
Fig. 1. The proportion of temperament types in boys
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Puc. 2. YacTtoTa TMniB TemnepameHTy y AiByart
Fig. 2. The proportion of temperament types in girls

[Ona nigBuWEHHA CTaTUCTUYHOI MOTYXXHOCTI aHanidy AdaHi no OKpemum Lkonam ob'egHanu.
OTpumaHa rpyna saBnsie coboto BUBIpKy 3 yciei xapkiBcbkoi nonynsuii. Mpu dopmyBaHHi Takoi BUBIpkn
Oyno poTpMMaHoO yMoBY B3ATTA Npob 3 AeKiNbKOX TOYOK, AKMMWU Bynu pisHi wkonu. JaHi nonynsauinHoi
BMOIpKU TOYHILE BigobpaxatoTb reHepanbHy CyKynHiCTb. BcTaHoBNEHO, WO HaMYacTilMN TeMnepameHT Y
IOHaKiB — caHrBiHiyHMN (31 %, Tabn. 2). 3a HMUM NayTb Xonepukn (27 %), menaHxonikm (21 %) i
dnermatukm (21 %). Y giByat HanyacTiwmii TMn — xonepuyHui (44 %), wo B 1,6 (p<0,05) pa3su GinbLue,
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HiDX y IOHakiB, a caHrBiHikiB cepeq giBdaT (20 %) B niBTOpa pasn MeHLWe, Hix cepepq toHakiB (p<0,05).
Hisuat cdonermatukis i menaHxonikis (17—19 %) Tpoxu MeHLwe, Hix oHakiB (p>0,05).
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Puc. 3. Po3noain HeMpoTU3My y HOHaKiB
Fig. 3. The distribution of neuroticism in boys
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Puc. 4. Posnoain HeMpoTusmy y giByart
Fig. 4. The distribution of neuroticism in girls

Ta6bnuua 2. Po3noain TuniB TemnepameHTy B YYHiB
Table 2. The distribution of temperament types in students

KOHakmn LisyaTa
TemnepameHT % 95 Il % 95 Il
Xonepuk 27,0 21,9-32,8 442 38,5-50,1
CaHrBiHik 31,0 25,6-36,9 19,8 15,5-24,9
MenaHxonik 21,0 16,5-26,5 16,6 12,6-21,4
dnermaTuk 21,0 16,5-26,5 19,4 15,2-24,5
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Binbwicte monoamx nogen (44 %) € ambiBepTamu — noegHyloTb B cobi pucu iHTPOBEPTIB
i ekcTpaBepTiB. CTaTUCTUYHO 3HAYYLLMX BiAMIHHOCTEN 3@ YaCTOTOK eKCTpaBepcii Ta iHTPOBEPCIi y HOHaKIB
i AiBYaT He BUABMEHO, XO4a chif 3a3Ha4yuTy, WO AiBYaTa TPOXM YacTille BUSBASAIOTbCA eKCTpaBepTamu,
a loHaku iHTpoBepTamu (Tabn. 3).

Ta6nuusa 3. Po3noain ekctpa / iHTpoBepcii
Table 3. The distribution of extraversion / introversion

FOHakn [LisuyaTa
XapaktepucTtuka
% 95 [l % 95 [l
EkcTtpaBepT 321 26,4-38,1 36,0 30,6—41,8
IHTpoBEPT 23,8 19,0-29,4 19,8 15,5-24,9
AmbGiBepT 44 1 38,1-50,2 44,2 38,5-50,1

[MopiBHSAHHA pO3MNoAiny OCODMCTICHMX XapakTepUCTUK ceped YKpaiHCbKOi MONofi 3 HaceneHHsIM
HLUMX KpaiH i €THIYHMX Tpyn BUKMNWKae MeBHi TpyaHouli. [ocnigjKeHHAM OCOOUCTICHMX XapaKTepuUCTUK
3a3BMYan 3anMMaroTbCsA MCUXOSIOMM, @ B OCTaHHIN yac i reHeTukn (OHuweHko, 2009; KasaHuea, 2008).
HaykoBux ny6nikauin, Ae npeacTaBreHO YaCTOTHUIM PO3MOAiNT OCOOUCTICHUX XapaKTEPUCTMK B HACENEHHI,
HebGarato. 3okpema, B MoHorpadii (PawToH, 2011) HaBogATbCA pes3ynbTaTu OOCHigpKeHb OaraTbox
HapoAiB CBiTY, NpoTe Hi B OOHOMY BUMNagKy He MpeacTaBfeHO YacTOTHOrO POo3nodifly HaceneHHsa 3a
ncuxotvnamun. BaxnueicTe Takoi iHopmauii 6e3CyMmHiBHa, OCKINbKM MNCUXIYHI  XapakTepUCTUKK
BMMMBAOTb Ha CTPYKTYpPYy nonynsuii, yepes wntobHy BubipkosicTb (ATpameHTtoBa, Jlydko, 2016; Jlyuko,
2016), wWo BaxnMBO BpaxoByBaTM MNpu OpMyBaHHI AemMorpadiyHuX, COUIONOrYHUX i MegudHUX
nporHo3iB. HaBegeHi B gaHiln ctaTTi NOKa3HUKM MOXYTb BYTU BUKOPUCTaHI sIK KOHTPOSbHI B AOCHIZKEHHSIX
acouiaTMBHOrO TUMY, a TakoX SIK pedpepeHTHI TOUYKN B reHETUYHOMY aHanisi onncaHnx O3Hak.

ABTOPY BUCIOBMIOTbL LUMPY MOASKY KEPIBHWKAM i BUMTENSAM XapkiBcbkux wikin Ne 163, 167, 20, 46, 119 i
MaHu4eHKiBCbKil LIKOMi 32 CNPUSAHHA B NPOBEAEHHI OCMiAXEeHb, @ TaKoX YYHAM, O NPUAHANM y4acTb Y AOCHILKEHHI.
ABTOpPM BOSAYHI AokTOpy ncuxonoridyHmx Hayk O.J1. JlyueHko 3a LjiHHI nopagu.
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Distribution of psychological types in urban adolescents (on the example of

Kharkiv District)
K.M. Etkalo, L.O. Atramentova

The materials of anonymous testing of 530 students in grades 9-11 of six Kharkiv secondary schools, including
general education, sports, gymnasiums, and a school with in-depth study of a foreign language, have been analyzed.
In total, 252 boys and 278 girls aged 14-17 years were examined. Eysenck personality questionnaire (EPQ) was
used to determine the temperament type taking into account introversion and/or extraversion of the personality, as
well as emotional stability. A proportion of various temperament types (sanguine, phlegmatic, choleric, and
melancholic) and the indices of introversion, extraversion and ambiversion were calculated. The material was
analyzed separately for each school, as well as for the Kharkiv population as a whole. The results are presented as
percentages with 95 % confidence intervals. The girls showed a greater interest in the study, 43 % of them agreed to
participate in the questionnaire, while only 38 % of the boys agreed to take the test. Analysis of the personal
characteristics distribution within the different schools revealed a wide variation range. The proportion of
psychological types of boys in various schools changed as follows: sanguine persons from 14.7 to 53.8 %,
phlegmatic persons from 10.2 to 25.3 %, choleric persons from 7.7 to 38.3 %, melancholic persons from 9.5 to
23.5 %, introverts from 14.7 to 36.0 %, extroverts from 8.8 to 55.1 %, and ambiverts from 28.6 to 76.5 %. The
psychotype proportion among girls was also variable. The small sample size did not allow us to draw a conclusion
about the significance of differences between schools in any psychological characteristics, thus, we could not
associate them with the school specialization. To increase statistical power, the data were pooled and the results
were presented as population indices. The distribution of personal characteristics in boys and girls was as follows:
sanguine persons 31.0 and 19.8 %, phlegmatic persons 21.0 and 19.4 %, choleric persons 27.0 and 44.2 %,
melancholic persons 21.0 and 16.6 %, introverts 23.8 and 19.8 %, extroverts 32.1 and 36.0 %, ambiverts 44.1 and
44.2 %. Statistically significant gender differences were found for choleric and sanguine temperaments.

Key words: personal characteristics, population distribution.
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PacnpeaeneHne NncMxoTUNoB y ropoACcKUX NOAPOCTKOB (Ha npumepe

XapbKOBCKOro pamoHa)
E.H. 3T1kano, J1.A. ATpameHTOBa

[poaHanunanpoBaHbl MaTepuarnbl aHOHUMHOro TectupoBaHna 530 y4vaiwmxca 9—11-x KnaccoB LUECTU XapbKOBCKUX
cpedHuX LWKOM, cpean KoTopbix oblieobpasoBaTenbHble, CMOPTUBHAs, TMMHA3MM W LWKona C YrnyGnéHHbIM
N3y4eHNEeM MHOCTPaHHOrO s3blka. Cpean ucnbiTyembix 6610 252 toHowwen n 278 peyluek. Bospact o6cneaoBaHHbIX

BicHuk XapkiBcbKoro HauioHanbHoro yHiBepcuteTy imeHi B. H. KapasiHa
The Journal of V. N. Karazin Kharkiv National University
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K.M. Etkalo, L.O. Atramentova

14-17 net. Ona onpegenenvns Tuna TemnepaMeHTa C y4ETOM MHTPOBEPCUMM M SKCTPaABEPCUM JIMYHOCTU, a Takke
3MOLIMOHANbHOW YCTONYMBOCTU WMCMONb30BaH NUYHOCTHLIM OnpocHuk AnseHka (EPI). PaccuvTaHbl yaenbHbI Bec
TUMNOB TeMNepameHTa (CaHrBUHYKK, dorermaTtuk, Xonepuk, MenaHxomnuk) u nokasarenb UHTPOBEPCUN, SKCTpaBEPCUMN U
ambusepcun. MaTtepvan npoaHanu3vpoBaH OTAENbHO MO KaXAOW LIKoMe, a Takke B LEenoM MO XapbKOBCKOW
nonynsumun. PesynbTatbl NpeAcTaBneHbl B BUAE NPoUEHTOB ¢ 95%-Mu foBepuTeNbHbIMU UHTEpBanamu. bonbLuyio
3aUHTEPECOBaHHOCTb B UCCMEeAO0BaHWM NPOSIBUNN OEBYLLUKW, cpean KoTopbix 43 Y% cornacunmck 3anofHUTb aHKeTbl 1
NpoNTM TEeCcTMpOBaHWe, lOHOWeN, [OaBlUMX CorflacMe Ha yyactme B uccregosaHuu, 6bino 38 %. AHanus
pacnpefeneHnss NMYHOCTHBIX XapaKTepUCTUK OTAENbHO MO LIKONaM BbISIBMIT LUMPOKMI pa3mMax fokasaTtenen.
BapbupoBaHue yoenbHoro Beca NCMXorormyeckux TUMNoB COCTABIISIET MO LUKOMaM Yy HOHOLLEN: CaHrBUHWUKK OT 14,7 oo
53,8 %, dpnermatukm ot 10,2 go 25,3 %, xonepukn ot 7,7 no 38,3 %, menanxonuku ot 9,5 0o 23,5 %, MHTPOBEPTHI
oT 14,7 go 36,0 %, akcTpaBepTbl oT 8,8 Ao 55,1 %, ambuBepTbl OT 28,6 40 76,5 %, Tak e BapuabenbHbl NokasaTenm
y Aesyuwek. Hebonblioh o6bEM BbIGOPOK HE MO3BOMWIT caenaTtb 3akioYeHUME O 3HAYMMOCTM Pasnuuuii Mexay
LUKOMaMN HU MO OOHOM U3 MCUXOMOMMYECKUX XapaKTEpPWUCTUK, YTOObI CBSi3aTb MX CO cneuuanusaumen wwkon. Ons
MOBbILWEHNST CTAaTUCTUYECKOW MOLLHOCTM [JaHHble Oblnn obbeauHeHbl U pe3ynbTaTbl NPEeACTaBreHbl  Kak
nonynsauMoHHbIe nokasaTtenu. PacnpegeneHne NMYHOCTHBIX XapakTEPUCTHK Y IOHOLIEN U AeByLlek: caHrBuHukm 31,0
n 19,8 %, dnermatukm 21,0 n 19,4 %, xonepuku 27,0 n 44,2 %, menanxonukn 21,0 u 16,6 %, uHTpoBepThl 23,8 1
19,8 %, akctpaBepTbl 32,1 1 36,0 %, ambuBepTbl 44,1 n 44,2 %. CTaTUCTUYECKN 3HAYMMbIE Pa3nMyuMs Mo nony
0oBHapyXeHbl AN XONEepPUYECKOro N CaHrBUHMYECKOro TEMNepamMeHTa.

KniouyeBble cnoBa: /iudHOCMHbIE Xapakmepucmuku, nonyrAayuoHHoe pacnpedeneHue.
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MonynsauinHa YacToTa i pakTopn pU3NKY AenpecUBHUX po3nafiB B HACENEeHHi
cxigHoi YKpaiHu
0O.M. YTeBcbka, M.1O. FropnuHyeHko, C.MN. Konsaako, H.O. MapyrTa, I.B. Jlincbkui, J1.0. ATpameHTOBa

B po6oTi npoaHanisaoBaHO cTaTeBoO-3anexHi i 3yMOBIieHi BiKOM ¢hakTopu pu3nky adeKkTMBHMX naTtonorin. Ha npuknagi
HaceneHHs1 XapKiBCcbkoi 0obnacTi BU3HA4YeHO MONynsuiiHy 4acToTy adekTUBHMX PO3nafiB, sika € iMOBIpHICTIO Ans
iHOMBIQY 3axBOPITU MPOTArOM XWUTTA i MOXe OyTM 3acTocoBaHa [ANA HAyKOBUX AOCNIMKEHb | reHETUYHOro
KOHCYnbTyBaHHs. Po3paxoBaHO MOBIKOBi HAKOMWYEHi YacToTW, WO BigobpaxaloTb pU3UK ANS iHOMBIAY 3axBOpPITU y
KOHKPETHUIA Mnepiog XUTTA | MOXyTb OyTu pedepeHTHUMM TOYKaMu AN OLiHIOBaHHA CIMENHOrO HaKOMUYEHHS y
reHeanoriyHoMy aHanisi. NokasaHo, WO He3BaXak4u Ha Oinbll BMCOKY 4acTOTYy Yy >KIHOK, AENPecuBHi posnagu
NPOSIBNSATLCA paHille i MalTb TeHaeHUito ByTn Ginbl BaXkMMu B 4oroBikiB. TO6TO xiHova cTaTb € hakTopom
NiABULLIEHOTrO PU3NKY, TOAi SK XBOPi YOMOBIKM MatoTb BinbLu BUCOKY reHEeTUYHY O6TshKeHICTb. B aHanisi BukopucrtaHo
CTaTUCTUYHWMIA MaTepian npodinbHMX NiKyBanbHWX 3aknagiB XapkiBcbkoi obnacTti, oTpumanuii B nepiog 3 2010 no
2016 pp. Oani otpumani Big 1199 nauieHTiB, Wo nepebyBanu Ha cTauioHapHoMy nikyBaHHi y OY IHMH HAMH, To6To
[EMOHCTpYBanu BKpai BaXKkv CTyMNeHi adpeKTUBHOro po3nagy i, iMoBipHO, Manu GinbLu 3HAYHY FEHETUYHY KOMMOHEHTY
y CTPYKTypi (bakTopiB iHAMBIAyanbHOI cxunbHoOCTi. YacTtka xiHok (74,9 %), wo nepebysanu Ha cTauioHapHOMY
niKyBaHHI MpPOTAroM AOCHi[XYBaHOro nepiody, BTpWYi MepesullyBana 4actky 4omnosikiB (25,1 %), wo cyTtTeBo
BiOPI3HAETLCA Big NONYNsALUIMHOIO CMiBBiQHOLWEHHS CTaTel i BKasye Ha Te, L0 XiHo4a cTaTb € (0aKTOPOM MiABULLEHOTO
pu3uKy adekTuBHOI natororii. Bik maHidpecTauii ona posnagie adeKkTMBHOro cnekTpy OyB HWXKYE B YOMOBIKIB, HiXK
y XiHOK: BinonsipHuiA po3nag y HUX NMOYMHAETLCA Yy CEepefHbOMY paHille Ha 6 poKiB, HiX Yy KIHOK, AenpecuBHUI
eni3o — Ha 2 poKu, pPeKypeHTHa genpecia — Ha 5 POKiB, XPOHiIYHi MOPYLLUEHHSA HAcCTPOI — Ha 4 poku. Y cepegHbOMy
pi3HMUA MiX BIKOM MaHicdecTauii y xiHok (46,6 pokis, 95% [l 45,7-47,5) i yonogikiB (42,7 pokiB, 95% [l 41,0-44,3)
ckrnagae 4 poku. MakcumanbHUA pU3MK aeKkTUBHOro poanagy Yy >XiHoK npunagae Ha Bik Big 50 go 60 pokis, y
yonosikiB icHye aBa nikn —y 20-30 pokiB i 45—60 pokis. MNonynsuiinHa YacToTa, WO € NOKa3HUKOM PU3NKY atheKTUBHUX
posnagiB Ans HaceneHHs XapkiBcbkoi obnacTi, crtaHoButb 0,21 %. IMOBIpHICTb adekTuBHOro posnagy Ans
yonogikiB — 0,15 %, ons XiHOK uen nokasHuk B 1,7 pasu suule — 0,26 %.

KniouoBi cnoBa: agpekmusHi posnadu, Oenpecis, 6inonapHuli  posnad, nonynsayitiHa  4Yacmoma,
MynbmucbakmopiaribHi 3axeoprosaHHs, 8ik MaHighecmauii.
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BeTyn

[enpecuBHi po3nagi BpaxatoTb A0 20 % HaceneHHs Ta € OfHIE 3 OCHOBHUX MPUYUNH 3HMKEHHS
AKOCTI XUTTS, BTpaTU NpauesgaTHOCTI, cyiuuaansHoi nosediHku (Lim et al., 2018). CimenHo-reHeanoriyHi
Ta OnM3HIOKOBI JOCTIMKEHHS Ha Mexi XX—XXI| cToniTb nokasanu iCHyBaHHA F€HETUYHUX KOMIMOHEHTIB
y PO3BUTKY [OEMNpPecuBHMX po3rafiB, BUABMBLUM KoedilieHTM ycnagkoByBaHOCTi Ha piBHi 40-70 %
(McGuffin et al.,, 1996; Bierut et al., 1999; Gilliam et al., 2006; Ayub et al., 2008). 3 po3BuTKOM
MONEKYNSAPHO-reHeTUYHNX MeTOoAIB noyanacs igeHTuikauis reHiB CXMnNbHOCTI 40 AenpecuBHNX po3nagis,
Ons 4Yoro aHanisyBanucb JTIOKYCW, SKi KOHTPOMOWTL pPiBEHb HEMpoOMeiaTopiB — CEPOTOHIHY, AodamiHy,
rnytamarty Ta iH. (Serretti et al., 2007; Wilkie et al., 2009), HenpoTpodiyHNX hakTopiB Ta iX peLenTopis,
BIJOMUX CBOEK MOOYMAUIED HEWpoxiMiyHuX cuctem Mo3ky (Shimizua et al.,, 2003). CyvacHi
LUMPOKOTEHOMHI  JOCHIIKEHHSA BUSABNSAKTL acouinoBaHi 3 genpecismMy obnacti reHoma, noB'si3aHi
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3 POPMYBaHHAM | (PYHKUIOHYBaHHAM KOMMOHEHTIB HEpPBOBOI CUCTEMU — CUHaNTUYHUX KOHTAaKTIB,
KanbLUieBUX KaHanie, 3 nponidepauieto i gudepeHuiauieto cToBOypoBux HepBoBuUX KniTuH (Hou et al.,
2016; Wray et al., 2018; Schwabe et al., 2019; Stahl et al., 2019).

Pazom 3 Tum, Garato [OocnigHWKIB Big3Ha4alTb HEOAHO3HAYHI M CynepeunuBi pesynbraTw,
oTpMMaHi B pisHUX nabopaTtopiax. OfHIED 3 MOXMIMBMUX MNPUYUH LbOrO BBaXaeTbCs (EHOTUNOBA
reTeporeHHICTb AenpecuBHUX pos3nagiB, a NepcrneKkTUBHOK CTpaTerielo Ans BUpIWEHHS uiei npobnemu
NPONOHYETLCA pobOoTa 3 KNiHIYHO roMoreHHoK rpynoto nadieHTiB (Levinson et al., 2014; Schwabe et al.,
2019). TlopiBHAHHA pe3ynbTaTiB  Pi3HUX  OOCAIOHULBLKUX  KONMEKTUBIB  YCKMNAAHIETbCA  TaKoX
0COBNMMBOCTAMU ETHIYHUX reHOMOHAIB i CneundivHICTIO NPOBOKYUMX YMHHUKIB 418 KOXKHOT nonynsuii. Lli
0o6CTaBMHN pobnsATb JOUINBHUMM OOCMIMKEHHS HA OKPEMUX ETHIYHMX rpynax i HaBiTb JOKanbHWX
nonynsauisx.

BuxigHnm nokasHWKoM Npu NNaHyBaHHI reHeTUYHUX AOCHiAKeHb € nonynsuiinHa Yactota. Jenpecii
He € BPOMAXXEHOH O3HaKOo, are BUHUKaKTb B OHTOreHesi, MaloTb LUMPOKUA CNEKTP BIKOBOI MaHidecTauii
i KNiHIYHY reTeporeHHicTb. Bnnmnearum Ha TpMBaniCTb XUTTH, BOHU MOOUQIKYIOTb NOKA3HWUK NOLLUMPEHOCTI,
AKUA NPEeACTaBNATb B CTAaTUCTUYHUX 3BiTaXx i KM 3aneXunTb Bid CTaTEBO-BIKOBOI CTPYKTYPU HACENEHHS
Ta iHwmx dakTopiB. [loKasHMK MONynsAUiMHOI 4acTOTM BPaxOBYE HETOYHOCTI, MOB'A3aHi 3 BIKOBOH
OVHaMIKOI CMIBBIAHOLLEHHSI cTaTew, i TOMy MOXe OyTh BUKOPUCTAHUN B HAYKOBUX OOCHILKEHHAX i Ans
po3paxyHkiB reHeTu4yHoro puanky. MeTow pfgaHoi pobotu 6yno oTpumaTtv NonynsAuinHO-reHeTUYHI
XapakTepucTukm adekTMBHMX po3nafiB sk OCHOBY AN noganblunx AoChigjKeHb Ha Npuknagi HaceneHHs
XapkiBcbkoi obnacri.

MaTepianu i meToau gocnigxeHHA

Mamepianu. [Ona aHanisy BUKOPUCTAHO CTaTUCTUYHMKA MaTepian npodinbHUX nikyBanbHUX
3aknaniB XapkiBcbkoi obnacTi, oTpumaHuin B nepiog 3 2010 no 2016 pp. IHdopmauia npo KinbkicTb
adekTMBHUX po3nagiB no obnacTi B Uinomy, iX po3nogin ceped YOMOBIKIB i XIHOK OTpumaHa i3
CTaTUCTUYHUX JaHUX obnacHoro [lenapTaMeHTy OXOPOHUM 300pOB'sl. BHECOK OKpeMUX HO30MOTYHUX hopMm
adeKTMBHUX po3nagiB BUBYEHU 3a gaHumu LY «lHCTUTYT HeBponorii, ncuxiatpii Ta Hapkonorii HAMH
Ykpainn» (AY IHMNH HAMH), m. XapkiB. IHdopmauis OY IHMH HAMH Bkntovana giarHos, ctaTb i Bik
BrepLUe 3apeecTpoBaHuX NauieHTiB, Ski nepebyBaloTe Ha cTauioHapHOMY fiKyBaHHi, Xutenis M. XapkoBa
i XapkiBcbkoi obnacri, Bikom Big 18 pokiB.

PospaxyHok nonynsayitiHoi 4Yacmomu aghekmueHux po3nadie. [lonynsuiiHa 4vacToTa
3aneXHUX BiO BiKYy O3HAK BUPAXAETbCA $K YaCTMHA HACENeHHs, Yy SKUX OO0 KiHUS MOKOMiHHA
chopmyBanacb 0O3Haka. Po3paxyHOK nonynsauiiHOI 4acToTM adeKkTMBHUX po3nafiB npoBedeHO 3a
MEeTOZOJOriE0, WO BUKOPUCTOBYETLCS B AemorpadidHux gocnimpkeHHsax. Ha nepwomy etani 6ynu
o0uMCnEeHi NOoKa3HMKM MOBIKOBOI 3aXBOPHOBAHOCTI ANSA YONOBIKIB i XIHOK. NS LUbOro YMCrno BUSIBNEHUX
NPOTAroM OOHOMO POKY MaUieHTIB B KOXHIN BIKOBI KOropTi MOAINANOCA Ha 4YUCO MNOCTIMHUX XWUTenis
XapkiBcbKkoi 06racTi Toro X BiKy i CTaTi, 3apeecTpoBaHUX B LbOMY >X poui. [ns po3paxyHkiB 6yno
BMKOPUCTAHO iHdopMmauilo XapKiBCbkOro ob6racHoro iHgopmauiiHO-aHaniTUYHOro UEHTPY MeLuUyHOl
CTaTMUCTMKN NPO CTaTEeBO-BIKOBY CTPYKTYPY HacereHHsa XapkiBcbkoi obnacti y 2010-2016 pp. i gaHi Y
IHIMH HAMH npo nauieHTiB y TON e 4YacoBuin nepiod. [Ana KOpUryBaHHSA 4acToT, OTPMMaHMX 3a AaHUMKU
Oy IHMH HAMH, go macwTtaby Bciei obnacTi BUKOPUCTOBYBANoCs CriBBiAHOLIEHHS KiNbKOCTI NauieHTIB
ctauioHapy A1Y IHMH HAMH po 3aranbHOi KifbKOCTi NaLieHTiB NpodinibHMX yCTaHOB XapKiBCbKoi obnacTi
(iHcpopmauis OepxaBHOro 3aknagy «UeHTp MeOUYHOT  CTaTUCTUKK MO3  YkpaiHu»
http://medstat.gov.ua/ukr/about.html). Ha HacTynHOoMy eTani gnsa KoxHOi cTaTi po3paxoByBanacd
HakomnMyeHa yactoTa — CyMa MoKasHMKIB 3aXBOPIOBAHOCTI 3a BCiMa BikOBUMW Koroptamu. [NonynsuinHa
yacToTa po3paxoByBarnacs sK cepeHs apudmMeTUyHa HaKOMMYEHUX YacTOT AN YOMNOBIKIB i XKiHOK.

Cmamucmuy4Huli aHani3. MNopiBHAHHA psAiB YaCTOTHUX PO3NOAiNiB BUKOHAHO i3 3aCTOCYBaHHAM
KpuTepito x2. TMOPIBHAHHA @-TpaHCHOPMOBAHUX MPOLEHTIB NPOBEAEHO 3 BUKOPUCTAHHAM KpuTepilo F.
Npadbikm i po3paxyHku BUKOHaHI B nporpamax Statistica 8.0 i Microsoft Excel.

Pe3synbTatn i 06roBopeHHs

CniegioHoweHHs1 cmameld. Y nepiog 2010-2016 pp. Ha cTauioHapHoMy nikyBaHHi OY IHIMH
HAMH 6yno 3apeectpoBaHo 1199 nauieHTiB 3 adekTvBHUMK po3nagamu (6inonapHun posnag F31 —
8,3 %, penpecuBHun enizog F32 — 48,5 %, pekypeHTHa genpecia F33 — 36,1 %, XpoHidHi po3nagu
Hactpoto F34 — 6,4 % Ta iH.). YacTka xiHoK (74,9 %), wo nepebyBanu Ha cTauioHapHOMY niKyBaHHi
nNpoTsiroM JOCAigXyBaHOro nepiony, BTpuUYi nepesuilyBana 4vactky 4vonosikiB (25,1 %). Lia nponopuia
CYTTEBO BIAPI3HAETLCA Big nonynauinHoro cniBBigHoWweHHS cTtaten (54 % XiHoK, 46 % 4onoBikiB)
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(http://www.ukrstat.gov.ua) i Bkadye Ha Te, WO 3a HASIBHOCTI CXWIbHOCTI XiHOYa CTaTb € BaX/MBUM
GakTopoM  pu3anky adpekTMBHOi  natonorii. OcCTaHHIn  akT nNigTBEPOKYETBCSA  YMCINEHHUMMU
crnoctepexeHHamn 6aratbox aBTopiB (Salk et al., 2017; Kang et al., 2020; Zhao et al., 2020).

3rigHo i3 3aranbHOK CXxeMo POPMYBaHHSA MyIbTUAKTOPiarbHOrO 3aXBOPHOBAHHS, MATONONYHWUIA
CTaH PO3BMBAETLCS, KONMN CyMapHUIN OBCAr reHeTUYHNX | cepefoBMX (PaKTOPIB AOCArae NEBHOrO Nopory.
Ak BuNnvBae 3 oTpuMaHux pesynbTaTiB, Ans adeKTMBHOI NaTonorii Len Mopir HWX4Ye B XIHOK, HiK
Y YOMNOBIKiB, BHACMIAOK YOro Taki CTaHu y XiHOK pO3BMBalOTbCs YacTiwe. PasomM 3 TUM cnig ovikyBaTu, Lo
YOmOBIKM i3 [iarHOCTOBaHMM 3axBOPHOBAHHAM MatkoTb HabaraTo 6inblly reHeTUYHY OOTSIKEHICTb.
3BUYaNHO cnagkoBa OOTSDKEHICTb 3 MynbTUhaKTOpianbHUX CTaHIB MOXe BUpaxaTucs y Ginbl paHHbOMY
BiLli MaHidbecTaLii abo BaxxkoMy nepebiry 3axBoptoBaHHS.

Bik manigpecmauyii. [OaHi wono cepegHboro BiKy MaHicpecTauii cepen XiHOK i YONoOBiKiB
npegctaBneHo y Tabn. 1. BinblW paHHi Bik MaHicpecTauii y 4OnoBikiB crnocTepiraeTbCs Ans BCiX
PO3rAsAHYTUX TUMIB adeKTUBHUX NaTomMori: OiNONApHUIA po3nag Yy HUX MOYMHAETLCHA Yy CepeaHboMy
paHile Ha 6 pokiB, HK Yy XIHOK, OENPEeCUBHUA eni3of — Ha 2 POKWU, PeKypeHTHa fenpecia — Ha
5 pokiB, AUCTUMIst ab0 LMKNOTUMISE — Ha 4 poku. [N CyKynHOCTI BCiX BUAiB apeKTUBHMX po3nagiB pisHMUSA
y cepefHbOMy Bili MaHicbecTauii ona xiHok (46,6 pokiB, 95%[l 45,7-47,5) i vonosikiB (42,7 pokis,
95%[1 41,0—-44,3) cknagae npnbnan3Ho 4 poku.

Tabnuusa 1. CepenHin Bik maHicecTauii achekTMBHUX po3naais
Table 1. Average age of onset for affective disorders

Twn po3nagy Ctatb O6csr Bubipkn Cepeaniit Bik, | 95% AoBipqni iHTngan
POKM CcepeaHboro Biky

Bci Tunn adbekTnBHNX KiHkn 898 46,6 45,7-47,5
poanagis Yonosikn 300 42,7 41,0-44,3
BinonsipHuii poanan )KiHKI./I 58 45,8 42,6-49,0
YonoBiku 41 39,9 35,0-44,8
[lenpecuBHMiA enizon )KiHKI./I 442 44,0 42,8-45,2
YonoBiku 140 42,0 39,644 4
PekypeHTHa Jenpecis )KIHKI./I 336 51,8 50,4-53,2
Yonosiku 97 A7 44,3-49,9
XpPOHiYHi po3naaun JKiHkn 57 37,4 33,9-40,8
HacTpoH Yonogiku 20 33,0 27,4-38,6

Y Tabn. 2 npeacTaBneHi YacTOTHI po3noginy BiKy MaHidecTauii CyKynHOCTI BCiX OOCHiOKyBaHUX
TMNiB adheKTUBHUX po3nagiB As NaUieHTiB XiHOYOI | YONOBIYOI CTaTi.

Tabnuusa 2. YacTtoTHUM po3noAin Biky maHidecTtauii adpekTMBHUX po3naais
Table 2. Frequency distribution of age of onset for affective disorders

Bi KiHKK Yonosiku IMopiBHAHHSA MopiBHAHHA paaiB
iK, POKHM . o o o
n % n % 4YacToK, KpuTepin F | po3nodinis, KpUTepIn x-

16-30 131 14,6 81 27,0 p =0,02

31-45 271 30,2 83 27,7 p=0,66 df=4

46-60 363 40,4 103 34,3 p=0,26 x> =16,91

61-75 128 14,3 32 10,7 p=0,59 p <0,01

75-90 5 0,6 1 0,3 p=0,94

n — Kinbkicmb oci6 y knaci po3nodiny, % — eidHocHa Yacmoma, df — yucno cmyneHie ceobodu, p — pieeHb

3Hayyu,ocmi.

n — class frequency, % — relative frequency, df — degrees of freedom, p — significance level.

PisHuus mik oboma ctaTamMu Hao4HO NpeacTaeneHa Ha puc. 1, oe pos3noain nauieHTiB-40osoBikiB
BUSABMSIETbCA 3CYHYTMUM y Oik Oifbll pPaHHBLOrO BiKy Y MOPIBHAHHI 3 PO3MOAINOM NaLieHTIB-)KiHOK.
3icTaBneHHA pAaiB PoO3noAinis 3a AOMOMOIOK KpUTEpilo X2 BUSBUMO CTATUCTMYHO 3HAYyLLi BigMIHHOCTI
MiX YonoBikamu i xiHkamu (p < 0,01). NopiBHAHHS OKPEMMX KraciB po3noAiny 3 BUKOPUCTAHHSIM KPUTEPIto
F BusiBMNoO 3Hauvywi BigmiHHOCTI ang Biky 16—30 pokiB (p < 0,05) (Tabn. 2).
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"padbikv Ha puc. 2 BigobpaxaloTb po3nodin Biky MaHidecTauii 3a KBapTUnsiM1 Ans oKpemMux Buis
genpecuBHux poanagis. Y pasi 6inonspHoro posnagy (puc. 2.1) y 25 % nauieHTiB 40moBivoi cTaTi
3axBOpPIOBAHHA Mo4vanocs y Bidi o 28 pokiB, y 25 % nauieHTiB XiHoyoi cTtaTti — go 39 pokis; y 50 %
yonosikiB — Ao 38 pokiB, y 50 % xiHok — 0o 47 pokiB. TO6TO MiXX MONOBMHOIO XBOPUX YOMOBIKIB i >KiHOK
cnocrtepiraetbca npubnmaHo 10-pivHa pisHUUA y BiLi MaHidecTauil.

KiHkn Yonos.iku
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Puc. 1. YacToTHi po3noainu Biky MmaHidecTadii achekTMBHUX po3naaiB ans ob6ox craten

Fig. 1. Sex-specific frequency distribution of age of onset for affective disorders
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Puc. 2. Po3nogin Biky MmaHichecTauii ans okpemux BMAIB AenpecuUBHUX po3naaiB 3a KBapTUNAMM.
Bigobpaxae Bik (BepTukanbHa BiCb), A0 SIKOTO MNEBHWUWA BIACOTOK NauUieHTIB (ropu3oHTanbHa BiCb)
oTpumanu giarHos

Fig. 2. Frequency distribution of age of onset for affective disorders by quartiles. Represents the
age (vertical axis) up to which a certain percentage of patients (horizontal axis) were diagnosed. 1 —
bipolar disorder, 2 — depressive episode, 3 — recurrent depression, 4 — chronic mood disorders
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[iarHo3 genpecuBHuii enisog (puc. 2.2) y 25 % nauieHTiB 4onoBivoi ctaTi 6yB BCTAHOBMNEHUA Y Billi
0o 29 pokiB, y 25 % nauieHTiB XiHo4oi cTaTi — go 34 pokis; y 50 % vonosikiB — 0o 42 pokis, y 50 %
XIHOK — A0 44 pokiB. PisHnusa y 5 pokiB Ana nepLuoi YsepTi NauieHTiB 3rnagxyeTbes 3 BiKOM.

PekypeHTHa genpecis (puc. 2.3) y 25 % nauieHTiB yonosivoi ctaTi 6yna giarHoctoBaHa y Biui Ao 36
pokKiB, ¥ 25 % nauieHTiB xiHo4oi cTaTti — go 44 pokis; y 50 % yvonosikis — o 49 pokis, y 50 % xiHOK — 8o
54 pokiB. To6TO pi3HMLS ¥ 8 pokiB AN YBEPTi NaLieHTIB 3MEHLLYETLCA A0 5 pokiB AN NONOBUHM.

XpoOHivHi posnaan Hactpow (puc. 2.4) y 25 % nauieHTiB 4YoMoBidoi cTaTti novanucsa y Bili go 22
pokiB, ¥y 25 % nauieHTiB XiHo4oi cTaTi — Ao 28 pokis; y 50 % 4vonosikiB — 8o 32 pokis, y 50 % XiHOK — 0
35 pokiB. Mix nepwmnmmn YBepTAMU XBOPUX YONOBIKIB i XXIHOK CMOCTepiraeTbCsl NPUBIIM3HO 5-pivHa pisHULA.

Taknm 4MHOM, BiK MaHitpecTauii Ans posnagis adeKTUBHOrO CMEKTPY HMXYE B YOMOBIKIB, HiX
y XiHOK. Hamnbinbwa pisHnUSa y BiLji nodaTky 3axBOPHOBAHHA MK OBOMa CTaTAMWU CroCTepiraeTbcs Onis
GinonsipHoOro pos3nagy i pekypeHTHOI Aenpecii, Wo MOTEHUINHO MOXe BKasyBaTW Ha OGinbluy reHeTUYHy
KOMMOHEHTY Y PO3BUTKY LIMX pO3nagiB.

Baxxkicmb 3axeoprogaHHs. [laHi Wo[o pos3noginy nauieHTiB 3a pisHuMn opmamm adekTMBHUX
po3nagiB y Mexax OCHOBHOIO fiarHo3y npeacraBneHo y Tabn. 3. BaxkicTb 3axBoptoBaHHSI BU3Ha4anachb
TOYHMM AiarHo3oMm 3rigHo 3 knacudikauieto MKX-10 (MexayHapogHas knaccudmkaums donesHen, 1994).
HayvaneHi Homepu knacudikauii (Hanpuknag, F32.0 i F32.1) no3HavaoTb nerki Ta noMipHi opmu, Toai gk
noganbwi (Hanpuknag F32.3 i F32.4) BignosigaloTb BaxKoMmy, ycknagHeHomy abo kombGiHoBaHOMY

nepebiry 3axBoploBaHHS.

Ta6bnuua 3. YacToTHMI po3noAain nauieHTiB 3a pisHMMn dhopmamMmm acheKTUBHUX po3nagiB

Table 3. Frequency distribution of patients by types of affective disorders

T TouHun KiHkun Yonos.iku MopiBHAHHA paaiB
un poa3nagy ) i o,
giarHos n % n % po3noginis, KpUTepin x
F31.0 3 5,2 2 4.8
F31.1 15 25,9 12 28,5
F31.2 9 15,5 2 4.8 df=4
BinonsipHuii F31.3 14 241 15 35,7 x2=3.75
posnag F31.4 4 6,9 0 0,0 S 0’05
F31.5 0 0,0 2 4,8 p=5
F31.6 13 22,4 9 21,4
Bcebozo 42 100,0 58 100,0
F32.0 16 3,6 9 6,4
F32.1 372 84,2 91 65,1
[enpecusHmii F32.2 25 57 22 15,7 df=4
enison F32.3 24 53 17 12,1 X2=26,9
F32.4 3 0,7 1 0,7 p < 0,001
F32.8 2 0,5 0 0,0
Bceboeo 442 100,0 140 100,0
F33.0 11 3,3 4 4,1
F33.1 264 78,5 74 76,3
F33.2 43 12,8 13 13,4 df=3
PekypeHTHa F33.3 15 45 6 6,2 x°=0,68
aenpecis F33.4 1 0,3 0 0,0 p>0,05
F33.8 1 0,3 0 0,0
F33.9 1 0,3 0 0,0
Bcebozo 336 100,0 97 100,0
XpoHiuHi F34.0 23 40,3 7 35,0 df = 1
po3naan F34.1 33 57,9 13 65,0 x2=0,23
HACTPOI F34.24 1 1,8 0 0,0 >0 ’05
Bcebozo 57 100,0 20 100,0 ’

n — Kinbkicmb 0ci6 y knaci posnodiny, df — yucno cmyneHie cgobodu, p — pieeHb 3Ha4ywocmi. Y po3paxyHoK
Kpumepito X2 8KMOYEHO Kracu po3nodiny, yacmomu e sIKUX He pieHi 0.

n — class frequency, df — degrees of freedom, p — significance level. Only classes with non-zero frequency
were included in the x2 calculation.
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Paau 4acTOTHMX PO3MOAINiB ANA XIHOK i YOmnoBikiB Gyno MOPIBHAHO 32 AOMOMOrOK KpUTEpilo X2.
CTtaTUCTMYHO 3HauvyLli BiAMIHHOCTI MK OobOMa cTaTsAMW BUSABIEHO NuvwIe AN OENPeCcUMBHOrO emnisofy
(p < 0,001). Yactka nerkmx Ta nomipHmMx dhopm Yy XIiHOK gocsrana mavixke 88 %, Toai K y 4YONnoBikiB He
nepesuwyBana 72 %. Pasom 3 Tum, Baxku doopmn Oyno AiarHOCTOBAHO BABidi YacTille cepef YOmnoBikiB
(npubnusHo 28 %) y NOPIBHSHHI 3 XiHkamu (NpubnusHo 12 %). Llinkom MOXnvBo, WO OTpUMaHWin
pesynbtat 0OyMOBNEHUA TreHOepHUMK CTepeoTunamu Yy CYCNinbCTBi, BHACMNIAOK YOro YOOBIKU
3BepTaloTbCA 3a MEeAMYHOK OOMOMOrol TiNbKW y Hauripwomy pasi. OgHak ans iHWWX posrmisHyTUX
posnagiB 3HavyLLol Pi3HML MiX >XiHKamu i YornoBikaMun BUSIBNeHo He Byno (Tabn. 3).

Pusuk agpekmueHo20 po3nady y neeHull nepiod xumms. Fk Gyno nokasaHo (Tabn. 1-3,
puc. 1, 2), He3Baxaroun Ha BinbLl BUCOKY YacTOTy Y XXiHOK, AENPEeCUBHI po3naau NposiBNSOTLCA paHille
i MalOTb TeHaeHUito 6yTn Ginbl BaXKMMmM B 40moBikiB. TOOTO xiHo4ya cTaTb € PaKTOPOM MiABMLLEHOrO
pY3UKY, TOAi SIK XBOPi YOMOBikM MatoTb Binbluy reHeTUYHY 06TsKEeHICTb. Taka acuMeTpuyHa CXUMbHICTb A0
3axBOPIOBaHHA OOYMOBIOE 3aneXHWi Bif CTaTi MPOrHO3, KONM OCOOMCTUMIA PU3UK 3anexuTb Big BiKYy
MaHidecTauii Ta cTaTi BpaxeHux poawdiB. Hanpuknag, y pasi poovHHOro ycnagkyBaHHs pusuk Oyae
BULLIE ANS AiTen XBOporo 6aTbka, HixX AiTen XBOPOi MaTtepi, OinbLue Ans 4OYOK, HiX AN CUHIB.

Okpemun iHTepeCc NpeacTaBnsie aHania MnoBiKOBOI 3axBOPKBAHOCTI, OCKiNbkM MaHicdecTtauiqa
OenpecuBHMX posnagiB Moxe OyTV MoB’si3aHa 3 MEBHUMM NepiogamMu XUTTS BHACTAOK CTPECOBOI Aii Ak
couianbHux, Tak i BionoriyHnx cpaktopis. [na po3paxyHKy 3anexHoro Bifd BiKy pusuky adeKTUBHOro
posnagy 4vMcrno BUSIBMEHUX NpoTArom ogHoro poky nauieHtis OY IHIMH HAMH B KOXHin BiKOBin KOropTi
NoAiNAnocs Ha YWCNO MOCTIMHWUX XUTeniB XapkiBCbkoi obnacTti Toro X BiKy i cTaTi, 3apeecTpoBaHuX
y ubomy X poui (http://www.ukrstat.gov.ua). JaHi 6ynn ckoperoBaHi 3 BpaxyBaHHAM 4acTkv nauieHTtis Y
IHMH HAMH y 3aranbHin CTpykTypi NncuxiaTpuyHux ctauioHapis obnacti. Oani gani 3 2010 no 2016 pp.
ycepeaHioBanuch (Tabn. 4).

Tabnuusa 4. Po3paxyHOK nonynsAuinHOi YactoTu adekTMBHUX po3napiB y XapkiBcbKi o6nacri
(ycepenHeHi gaHi 3a nepiog 3 2010 no 2016 pp.)

Table 4. Estimation of population frequency for affective disorders in the Kharkiv region

(averaged data from 2010 to 2016)

KiHku Yonosgikn
15-19 0,59 0,59 0,67 0,67
20-24 1,16 1,75 1,35 2,03
25-29 1,54 3,29 1,31 3,34
30-34 1,96 5,25 1,15 4,49
35-39 2,89 8,13 1,00 5,48
40-44 2,84 10,97 1,59 7,08
45-49 2,86 13,83 1,92 8,99
50-54 3,43 17,26 1,65 10,64
55-59 3,43 20,69 1,77 12,41
60-64 2,03 22,72 1,07 13,48
65—-69 2,31 25,03 0,98 14,46
70-74 0,52 25,55 0,52 14,97
75-79 0,31 25,86 0,17 15,14
lMonynsauitina yacmoma:  xiHku — 0,0026
yonosiku — 0,0015
3aeanbHa — 0,0021
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JaHi wono 3anexHoi Big Biky Yactotu 3 Tabn. 4 npegcrtasneHi Ha puc. 3. BoHu BigobpaxaroTb
pU3NK ONs iHOMBIAY 3aXBOPITM Ha adEeKTMBHUIM pO3nag Y KOHKPETHUM nepiod XuTTa. Ak BuagHo, Ao 25
POKiB HApPOCTaHHSI PU3NKY Y YOMOBIKIB i XIHOK BiOyBa€eTbCsl B 0gHakoBOMY TeMni. [MoTiM 3axBOproBaHICTb
Y XiHOK Y MOPIBHSAHHI 3 YONOBiKaMK Pi3Ko MigBULLYETBLCS, i y BikoBOMY iHTepBani 25—70 pokiB NpubnnsHo B
JBa pasun NnepeBuLLYyE 3aXBOPHOBAHICTb Y YOMOBIKIB, MICAS YOro Pi3HMLUA MiXK CTaTsIMU NPaKTUYHO 3HUKAE.
MakcumansHun pusmk adeKTMBHOMO po3nagy Yy XiHoK npunagae Ha Bik Big 50 go 60 pokis, Lo Moxe ByTu
MoB’si3aHMM, 30KpeMa, 3 NoYaTKOM MOCTPENPOAYKTUBHOIO nepiogy abo Big4yTTsIM BTpaTU couianbHOT poni
nicns gopocniwaHHa giten. Y yonosikiB icHye aea nikn — y 20-30 pokiB i 45—-60 pokiB, siki MOXyTb GyTK
0OyMOBIeHi, 30KpeMa, BIOHOLUEHHSIMW 3 MPOTWUIEXHOI CTaTTi, MOLUYKOM couianibHOI 3HAYyLoCTi i
KpM30to cepeaiHboro BiKY.
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Puc. 3. Pusuk 3axBopitv Ha adpeKTUBHMIA po3naa y KOHKpeTHUM nepioa XUTTA (NO ropusoHTani —
BiKOBIi rpynu)

Fig. 3. Risk of affective disorder in a specific period of life (age groups are displaced on the
horizontal axis)

lMonynsuitinHa yacmoma. ImogipHicmb 3axeopimu npomsizom xumms. NonynsuinHa YyacTtoTa
€ YaCTKOK HacefeHHs!, y [KOi OO KiHUSA NMOKOMiHHA ccpopmMyBanacs o3Haka. [Ans iHameigy nonynsuinHa
yacToTa € IMOBIPHICTIO 3aXBOPITM MPOTArOM XUTTSA. Y OaHOMY OOCHIIKEHHI BOHa Oyna po3paxoBaHa sk
HakomnuyeHa YacToTa 3a BiKOBUMW KOoropTamu. HakonnyeHa 4yactoTa po3paxoByBanacs Ans KOXHOI cTaTi
OKpeMo, MnonynsuinHa YyactoTa po3paxoByBanacs Ak cepefHs apudMeTryHa Bid HaKOMUYEeHWX 4acToT
ON9 XKiHOK | YonoBikiB (Tabn. 4). Po3paxyHoK nonynsuifHOl 4acToT! TakuM 3aCOB0M KOPUrye HETOYHOCTI,
NoB'si3aHi 3 BIKOBOKO AMHAMIKOIO CMiBBIAHOLUEHHSI cTaTen.

3rigHO 3 OTpMMaHuMMM pesyrbTaTamu, y OOCHIIKEHOMY HacerneHHi MMOBIPHICTb ad)eKTUBHOrO
po3nagy Ans 4vonosika cTaHoBuUTb 0,15 %, Ans >xiHkM uen nokasHuk B 1,7 pasu Buwe — 0,26 %.
MonynauinHa vactoTa, WO € NoKasHWKOM eMMipUYHOro pusnky adpekTUBHUX po3nafiB Ang HaceneHHs
XapkiBcbkoi obnacTi, ctaHoBuTtb 0,21 % (Tabn. 4, puc. 4).

OTpumaHe 3HadeHHs1 NOMynsUiNHOI YacTOTM CYTTEBO HMKYE 3a 3BUYAVHI 4acTOTU Oenpecii, Lo
HaBoOOATLCA AN pisHUX KpaiH i cknagatoTe 10—30 % Big HaceneHHs (Lim et al., 2018). HacTinbkun 3HayHi
PO3XOMKEHHSA Y AedAKi Mipi NOACHIOTBLCA PISHUMU CUCTEMaMWU AiarHOCTUKM | KPUTEPIAMU BKIMIOYEHHSA
nerknx cdopm. [lo TOro X, gaHi AnNs Haworo JOChiAKeHHA OTpMMaHi Big nauieHTis, Wo nepebysBanu Ha
cTauioHapHOMy FiKyBaHHi, TOOTO OEMOHCTpyBanu BKpaw BaXKi CTyneHi adpektmBHOro poanagy. Mwu
BBaXaemo, WO camMe Ui NauieHTM MatTb Binbll 3HAYHY FEHETUYHY KOMMOHEHTY Y CTPYKTYpi chakTopis
iHOVBIQyanbHOI CXUNBHOCTI, 3 MiHIManbHMM BHECKOM cepefoBux BnnmeiB. Came ToMy OTpumaHe
3HaYeHHs1 NONynsLUiHOT YacTOTN MOXe BUKOPUCTOBYBATUCS ANS HAayKOBWUX OOCHIAXEHb, B CKPUHIHIOBUX
nporpamax, Ans FeHEeTUYHOro KOHCYNbTyBaHHSA. [1OBIKOBI HakoMMYeHi 4acTOTM MOXYTb Cryrysatu
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pedepeHTHUMM TouKaMM [AMs  OLUIHIOBAHHA CiMEMHOrO0 HAaKOMWYEHHS, WO € Mnepwmm eTanom
reHeanoriyHoro aHanisy.
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Puc. 4. ImoBipHicTb 3axBOpiTM Ha apeKTUBHUM po3nan NPOTAroM XUTTA (MO ropnsoHTani — BIiKOBI
rpynu)

Fig. 4. The probability of affective disorder throughout life (age groups are displaced on the
horizontal axis)
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Population frequency and risk factors for depression in Eastern Ukraine
O.M. Utevska, M.Yu. Gorpynchenko, S.P. Kolyadko, N.O. Maruta, I.V. Linskiy, L.O. Atramentova

The research is aimed to analysis of age-specific and gender-based risk factors for affective pathologies. Based on
the population of the Kharkiv region, the population frequency of affective disorders was determined. It was
calculated as probability for an individual to be affected throughout life and can be used for scientific purposes and
genetic counseling. The age-specific cumulative frequencies were calculated, reflecting the risk for an individual to be
affected in a specific period of life. They can be reference points in genealogical analysis. It has been shown that,
despite a higher frequency in women, depressive disorders manifest earlier and tend to be more severe in men. That
is, the female sex is a factor of increased risk, while affected men have a high background of genetic predisposition.
To analyze risk factors, statistical material from specialized medical institutions of the Kharkiv region from 2010 to
2016 was used. The data were obtained from 1,199 patients who were hospitalized at the Institute of Neurology,
Psychiatry and Narcology of the Academy of Medical Sciences of Ukraine, that is, they had extremely severe
degrees of affective disorder and, probably, had a more significant genetic component in the structure of individual
predisposition. The proportion of hospitalized women (74.9 %) was three times higher than the proportion of men
(25.1 %) that significantly differs from the population sex ratio and indicates that the female sex is a factor of
increased risk for affective pathology. The age of onset for affective disorders was lower in men than in women:
bipolar disorder in males manifests 6 years earlier than in females, depressive episode — 2 years, recurrent
depression — 5 years, chronic mood disorders — 4 years. On average, the difference between age of onset in women
(46.6 years, 95% CIl 45.7-47.5) and men (42.7 years, 95% Cl 41.0-44.3) is 4 years. The maximum risk of affective
disorder in women is between the age of 50 and 60 years, in men there are two peaks — at 20-30 and 45-60 years.
The population frequency, that is an indicator of the risk for an affective disorder in the population of the Kharkiv
region, is 0.21 %. The probability of affective disorder for men is 0.15 %, for women this indicator is 1.7 times
higher — 0.26 %.

Key words: affective disorders, depression, bipolar disorder, population frequency, multifactorial diseases, age of
onset.
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MonynsauMoHHana YyacToTa 1 (hakTopbl pUCKaA AeNPeCCUBHbIX PacCTPONCTB

y HaceneHuss BOCTOYHOM YKpauHblI
O.M. YTeBckas, M.1IO. NopnuHyeHko, C.I. Konsgko, H.A. MapyTa, WU.B. IluHckun, J1.A. ATpameHTOBa

B pabote npoaHanuanpoBaHbl 06YCrNOBMNEHHbIE NMOMOM 1 BO3pacToM hakTopbl pucka adpdekTMBHbIX natonorun. Ha
npumepe HaceneHusi XapbkOBCKOW obnactu onpeeneHa nonynsiuMoHHas vactota adeKTUBHbLIX PacCTPOWCTB,
KOTopas SBNsieTCA BEPOATHOCTLIO AN UHAMBMAA 3a00mneTb B TEYEHUE XU3HN U MOXKET ObITb MPUMEHEHA B HaY4YHbIX
UCCneaoBaHUSAX U reHeTUYECKOM KOHCYNMbTMPOBaHUN. PaccumTaHbl NOBO3paCTHbIE HAKOMIEHHbIE YacTOThl, KOTOpble
oTpaKalT pUCK ANA uHamMBMAa 3aboneTb B KOHKPETHBIV NEPUOA, XNU3HU U MOTYT BbiTb pedepeHTHbIMU ToYkamMn Ans
OLEHKM CEMEWNHOrO HAKOMMEHNs1 B reHeanormyeckoM aHanm3ae. lNokasaHo, 4To, HecMOTpsl Ha Gornee BbICOKYH 4acToTy
cpeaw XeHLUUH, enpeccuBHbIE PacCTPOMCTBA NPOSBIAIOTCA paHbLUe U UMEKT TeHAeHUMIo ObITh 6Gonee TskenbiMu y
MY>X4MH. TO €CTb XEHCKWUIA Mnon sBnsieTcs (PakTOpoM MOBLILEHHOrO pvcKka, Toraa Kak OOnbHble MYXXYUHBI MMET
bonee BbLICOKYID TEHETUYECKYH OTAroweHHocTb. [ins aHanmMsa uMcnonb3oBaH CTaTUCTMYEeCKMn martepuvan
NpodunbHbIX NevebHbIX yypexaeHun XapbkoBckon obnactu, nomy4veHHbin B nepuog ¢ 2010 no 2016 rr. JaHHble
nony4yeHol oT 1199 nauMeHTOB, HaxoAMBLUMXCA Ha cTauuoHapHoM neveHun B [Y WHMH HAMH, 1O ectb ot
WHAVMBWAOB, AEMOHCTPUPOBABLLUX KpPanHe Tspkenble cTeneHn adgeKTMBHOrO pacCcTpoMCcTBa U, BEPOATHO, UMEIOLLNX
bonee 3HaYUTENbHYIO FEHETUYECKYIO KOMMOHEHTY B CTPYKTYpe (hakTopoB MHAMBUAYaNbHON NPeapacnonoXeHHOCTH.
Hons xeHwwuH (74,9 %), HaxoAMBLUMXCH Ha CTaLMOHAPHOM NeYeHun B TEYEHNe uccrnegyemoro nepuoga, B Tpy pasa
npeBsbilana gono MyX4uH (25,1 %), 4TO CyLLECTBEHHO OTNUYaeTCs OT MOMYMALUMOHHOINO COOTHOLUEHWE MOMOoB U
yKa3blBaeT Ha TO, YTO KEHCKUIA Non siBNsieTcs hakTopoM MOBLILEHHOro pucka addpektuBHow natonoruu. Bospact
MaHudecTaumMm Ona paccTpoicTB addpeKTUBHOrO crnekrpa Obin HKE Yy MYXYMH, YEeM Y XKeHLUMH: bunonspHoe
pPacCTPONCTBO Y HUX HAYMHAETCS B CPEAHEM paHbLUue Ha 6 MeT, YeM Y XKEeHLUMH, 4EenpeCcCuBHbIA 3Nn3o4 — Ha 2 roga,
peKyppeHTHasi genpeccusi — Ha 5 neT, XpOHWYEeCKUe HapyLleHUst HacTpoeHuss — Ha 4 roga. B cpegHem pasHuua
Mexay Bo3pacToM MaHudecTaumn y xeHwmH (46,6 net, 95% OWN 45,7-47,5) n myxuuH (42,7 net, 95% ON 41,0-
44,3) cocTaBnseT 4 roga. MakcumanbHbI prck adoeKTUBHOIO pacCTPOMCTBA Y XKEHLUMH NPUXOAUTCS Ha BO3pacT OT
50 po 60 net, y MmyxunH cywecTyeT Asa nuka — B 20-30 net n 45-60 net. MNonynauuoHHas YactoTa, ABnsoLwascs
nokasaternem pucka addeKTUBHbIX PacCTPOMCTB AN HaceneHus XapbkoBckon obnactu, coctaensiet 0,21 %.
BeposTHoCTb adhdekTMBHOrO pacctporctBa anst MyxdnH — 0,15 %, ana xeHWWH 3TOT nokasaTtens B 1,7 pasa
Bbiwe — 0,26 %.

KnioueBble cnoBa: agpghekmusHsie paccmpolicmea, Oenpeccus, 6unonsgpHoe paccmpouicmeo, nonynsayuoHHas
yacmoma, MynbmughakmopuaribHbie 3aboniesaHusi, o3pacm MaHugecmayuu.
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Hosi BigomocTi npo chayHy 6opowHucTux yepseudis (Hemiptera:
Pseudococcidae), Wwo MeLwkaoTb Ha cybTponiyHux pocnuHax y JleHkopaH-

AcTtapuHcbkin obnacTi Asepb6angxaHy
H.M. AGacoBa

MowmnpeHHst iHBa3MBHMX BMAIB KOMaX, siki MOTPannsioTb B HOBE CEPEAOBNLLE Pa3oM 3 POCMMHAMU, BiAOyBaeTbCs AyXKe
LUBWMAKO, OCKINMbKN cepep, MicueBoi hayHU Hemae eHTomodaris, 34aTHUX eeKTMBHO BNNMBATK Ha X YNCENbHICTb.
OuyeBunaHa BaXNMBICTb NPOBEAEHHS OOCIAXEHb 3 BU3HAYEHHSI YNCENBbHOCTI LWKIOHWKIB ANsi 3aCTOCYBaHHS €PEKTUBHUX
mMeTodiB 60poTbOM 3 HUMKM. Y 3B'A3KY 3 UMM, B JleHkopaH-AcTapuHcbkin obnacti 3 2016 no 2019 pp. npoBogunucs
CNOCTEPEXEHHA B Pi3Hi CE30HW POKY 3a N'ATbMa BuMAAMW cagoBux cybTponiyHux KynbTyp (numod Citrus limon,
mangapviH Citrus reticulate, anenbcuH Citrus sinensis, xypma Diospyros kaki, rpaHat Punica granatum). Y paHiv ctaTTi
HaBOAATLCH BiAOMOCTI NPO NOLUMPEHHS, BioNOorito, CNEKTPY KOPMOBMX POCIIUH | CUMNTOMM iX YypaXKeHHsi TpbOMa Buaamu
6opoLluHucTmx Yepeeuis (Pseudococcidae): Pseudococcus comstocki Kuwana, 1902, Pseudococcus viburni Signoret,
1875 i Pseudococcus calceolariae (Maskell, 1879). [laHo onuc meTtoais 36opy maTepiany, micus i gatm 36opis, ix
reorpadiyHi KOOpAMHATU | KiMbKiCTb 3ibpaHux ocobuH. Ps. viburni Bnepwe Big3HaveHnn ana AsepbavigxaHy,
HaBOAATLCA AaHi NPO TEPMiIHM PO3BUTKY MUYMHOK Ta iMaro. HamBuLLMI CTYMiHb YpaXKeHHs1 BEreTaTMBHUX opraHis 6yno
BiA3HaYeHO Ha unTpycoBux; y cepepnHbomy 30 % aepeB Oynu ypaxeHi Ps. comstocki, 27 % — Ps. viburni i 21 % —
Ps. calceolariae. Ha xypwmi Big3Ha4anu asox 6opoluHucTux Yepseuis (Ps. comstocki, Ps. viburni), a Ha rpaHaTi — nuwe
oavH (Ps. comstocki). LWinbHicTe nonynsuii Ps. comstocki Ha gocnigxyBaHux AinsgHkax 6yna Haneumwworo (3—5 nuumHok
Ha 10 cm rinok, a nig Yac uBiTiHHS — 4—5 konoHin Ha 100 nucTkie). Yci Tpu BUAM ogHoyacHo nepebyBanu Ha ctebnax i
NMCTKax UMTPYCOBMX KynbTyp, Ha Nnogax MaHgapuHa i Xypmu BigaHadanuca Pseudococcus comstocki, a Ps. viburni —
TinbkM Ha xypmi. Ha nigcraei oTpMMaHnx gaHux Gyna BusHaveHa CTyniHb LUKIANVMBOCTI BULLE3ragaHnx Buais, akay Ps.
comstocki cknana 3-5 nnunHok Ha 10 cMm rinok, a nig 4Yac uBiTiHHA — 4-5 konoHin Ha 100 nucTkiB; Ps. viburni — 2—3
nuyunHkKM Ha 10 oM rinok, a nig Yac uBiTiHHA — 3—4 konoHii Ha 100 nucTkiB; i Ps. calceolariae — 2—3 nn4nHkn Ha 10 cm
rifokK, a nig Yac uBiTiHHA — 2—3 konoHii Ha 100 nucTkiB.

KnrouoBi cnoBa: 6opowHucmi yepeeui, KopMoai pOCIUHU, WKOGOYUHHICMb, Nie0eHHO-CXiOHUU A3epbalioxaH.

lpo aemopa:
H.M. AbacoBa — IHcTuTyT 300norii HAH AsepbaingxaHy, Byn. A. Abbacsage, npoi3g 1128, ksaptan 504, Baky,
AsepbangxaH, AZ1073, nezaket.abasova83@gmail.com, https://orcid.org/0000-0002-4190-7253

BeTyn

Byayun ditodaramu, Aki xapyyroTbCs COKaMy POCIWH, KOKUMAWM NpeacTaBnsioTb CEPNO3HY 3arposy
ONnd pocnuHu-rocnogaps. Y pasi NOCeneHHs Ha CiflbCbKOrocnoAapChbkmx KynbTypax BOHW 3HAYHO 3HUXKYIOTb
ix BpoxawHicTb. lMpenctaBHUKM poanHu Pseudococcidae nolwvpeHi NMOBCHOOHO, OCOGNMBO LUMPOKO B
TponivyHux kpaiHax Asii Ta lNiBaeHHoi AMepukn. BoHM MaloTb KapaHTUHHE 3HayYeHHs | BcebivyHO BMBYalOTLCA
3 METOH PO3PO0KM METOAIB 3HMKEHHS iX YncenbHocTi. Tak, B Mekcuui 3 11 BUAIB WKIOHWKIB 4eKOpaTUBHUX
POCNNH YOTWPKM Hanexartb 0o poanHu Pseudococcidae (Padilla et al., 2016). Y TypeyuunHi 6ynu BUsBMeHi
HOBI BUAM KOKUMA Npu oB6CcTexeHHi gpykToBux Ta aekopatusHux pocrnu (Ulgentiirk et al., 2015). B IpaHi
BMBYanNucs npupofaHi Boporu kokung (Abbasipour et al., 2007; Jalilvand et al., 2014), icnaHcbKi BYeHi Ha
MOINEKYNsIpHOMY PiBHI AocnigKyBanyM ocobnmMBocTi Mopdponorii npeacTaBHUKIB poauHn Pseudococcidae
(Beltra et al., 2012).

Pasom 3 iHTpoaykuieto cybTponiyHMx pocnuH y cybTponiyHi parioHn CPCP Oyna 3aBe3eHa i gyxe
barata dayHa kokumng (3notuH, 1989; TaHckun, 1971). H.C. BopxceHiyc (bopxceHuyc, 1949) 3asHadae,
wo 3 207 Buais, 3apeectpoBaHnx Ha TepuTopil konuwHeoro CPCP B 1949 p., Hanbinbw Hebe3neyHnmm
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WwkigHnkamu € 32 Buan YepseliB. Ha 3axigHomy KaBkasi kokumam ocobnmeo HebesneyHi ansa cyoTponiyHmx
KynbTyp, 30KpeMa ang UMTPYCOBUX, Ha AKMX 1X Bia3HavyaeTbca 18 Buais.

Mepwi BigomocTi npo 4epBeUiB i WUTIBOK y JleHkopaHCbkin 30HI AsepbanmkaHy HaBOOATLCSA B
poboTax A.l'. ImamkyrnieBa, y siKMX ONMUCYETbCS iX BUOOBWI ckraf, aesiki 6ioekonoriyHi ocobnueBocTi Ta
nowmpeHHs (Mmamkynves, 1966).

Y pobotax I".A. Myctadaesoi (Mustafayeva, 2013) HaBoasTbcsl AaHi npo GioekonoriyHi 0cobnMBOCTi
OesikUX BUAIB NOXHOLLMTIBOK, NMOLLIMPEHUX Y Pi3HNX perioHax AsepbangxaHny. Astop (Mustafayeva, 2003)
BKa3ye 22 BUAW, NOLWMPEHi y JIeHKOpaHChKi MpUpoaHin 06nacTi, HABOAUTL BIAOMOCTI MPO iX BioekonorivHi
0cob6nMBOCTI, @ TakoXx nNpo 17 BuaiB eHToModarie, O 3HWXKYIOTb YNCENBHICTb NOXHOLUMTIBOK, 3 AKMX 13
napasuTiB i 4 Xxmxaku. € TakoX AaHi Npo YepBeLiB Ta iXx eHTomodaris, nowmpeHnx B Azepbangxai (Yusifov
et al., 2016). BigomocTi npo 4YoTnpu BUAN KOKUMA — HanBinbL HeGe3neyHnxX LWKIAHUKIB NIIO40BMX KyNbTyp
B ymoBax AnuwepoHy HaBoguTb Yy cBOIX pobotax |.€. Myctadaesa (Mycrtadpaesa, 2012). Pobotu
JI.M. P3aeBoi Ta iH. npucBsaYeHi BUBYEHHI0 eHTomModariB YepBeuiB (P3aeBa, Vi6agosa, 1984; Normbepuase,
1938).

BaraTto aBTOpiB BBaXkaloTb NPOBEAEHHS MOHITOPUHIY 3aMopyKo ycniwHOT 60poTbOM 3 LWKigHMKaMW,
a TaKoX 3Ha4yHoOI ekoHoMiYHOT Burogmn (Uriatoea, KapnyH, 2013).

MeToto Halwoi poboTK € BUSIBNEHHS] BUAOBOIO CKMNagy, KOPMOBUX KynbTyp, ocobnmBocTen dpeHonorii
YepBeLiB i BUBHAYEHHS CTYNeHs iX WKianMBocTi B JleHkopaH-AcTapuHCbKii obnacTi Asepbanmkany.

MaTepianu i meToaun

MonboBi 360pun i CNOCTEPEXEHHST NPOBOAMNMCSA B Pi3Hi ce3oHn y 2016—-2019 pp. B arpoueHo3ax
niBAEHHO-CXigHOI 4YacTuHi AsepbangxaHy — JleHkopaH-AcTapuHcbkin obnacti (npupogHi biotonu Ta
arpoueHosun B okonuusax cin Lnnesap (38°45/15' N 48°49'42"E), Ourax (38°45/42"'N 48°49'45'E), Bepasyn
(38°48'58"N  48°46/17'E), Tippann (38°4749'N 48°47/02'E), ApumBaH (38°30/14'N 48°49'54'E).
JlaBopaTtopHi poboT npoBoaunucs B nabopatopii «IHTpoAyKLil KOPUCHMX KOMax Ta HayKOBUX OCHOB
BionoriyHoi 6opoTbOuy, (NigHiwe «LeHTpy npuknagHoi 3oonorii») IHcTuTyTy 30onorii HAH AsepbangxaHy.

JInumHoK Ta imaro 36mpanu 3 pi3HMx cybTpoMniYHUX KynbTyp 3@ AOMNOMOrOK EHTOMOJIONYHOro cavka,
OTPSIXyBaHHS1 AEPEeB i 4YarapHuKiB, BPYYHY i ekcrayctepoM. TakoX MpOBOOUIIN CMOCTEPEXEHHS 3a
NoBeiHKOK KOMax i PO3BUTKOM OKpeMuX TX cTafil, o6k YnCenbHOCTI; BU3HAYanNu CTyniHb ypaXKeHHS
pi3HMX BEreTaTMBHUX Ta reHepaTUBHMX opraHiB pocnunm (UrHatosa, KapnyH, 2011; Abbasipour et al., 2007;
Padilla et al., 2016).

Ha crauioHapHux ginsHkax 6yno BuépaHo no 5-10 MogenbHUX AepeB KOXHOIo BUAY LUTPYCOBUX i
cybTpOniYHMX POCNH (IMMOH, MaHOapVH, anernbCuH, Xypma, rpaHaTt). O6niku NpoBOAWAM Y Pi3Hi CE30HM 3
nepiogunyHicTio B 10 gHiB. 3 4OTMPLOX OOKIB AepeBa BMOMpanu rinku AOBXMHOK 6n3bko 1 M i BU3Havanm
3aranbHy KinbKiCTb NUCTS, KiNbKICTb ypaxeHnX nucTkiB. [ani nigpaxoByBanu cepegHto KinbKicTb OCOOUH
WKigHMKa Ha ofgHy obnikoBy oguHuuto (nMuct abo 10 cm rinkum). lMicns Uuboro BM3HA4YanM 3acesneHicTb
POCMVHM LUKIOHUKOM.

[ns BMOOBOro BM3HAYEHHS LUKIOHWKIB NPOBOOUNN CNOCTEPEXEHHS B NPUPOOHUX yMoBax i bpanu
3paskn OKpPeEMMX BEreTaTUBHMX OpraHiB, siki B mabopaTtopHux ymoax posrngganucsa npu 10—-20-kpatHomy
36inbLUEHHi. Takox pobunu HeBenuki 3pisu, nnotueto 1-2 cm? pisHMX opraHiB PocnuHW. Y pasi BUABMNEHHS
KOMOHIi LIKiAHMKA BCHO KOFOHi0 pa3oM 3 YaCTUHOI pocnuHM Bpanu gk npoly. Y nabopaTopHMX ymoBax
3ibpaHuii maTepian yTpuMyBanu Tak: NMMCTH B Yawkax [leTpi, rinky B NNacTMkoBMX EMHOCTSX, Y BECHSAHO-
NiTHIN nepiof Npu KIMHaTHIN TemnepaTypi, B OCiIHHbO-3UMOBWIA NMEPioA B TepmocTaTax npu 24°C.

360pK eHTOMONOriYHOro MaTtepiany NPOBOAMIM MEPEBAXHO Y BECHAHO-NITHIN nepiod. B3sTi npobu
po3MilllyBanu Ha BaTsHWX Wapax. [licns npuroTyBaHHS MiKpOCKOMiYHMX npenapaTtiB npobu 36epiranu y
70 % po3uuHi cnupTy. BopowHucTi yepBedi Bigpa3sy nomiwanucsa B 70 % po3unH cnvpTy. YCi (OOTO3HIMKN
3pobreHi aBTopom cTaTTi 3a Aonomoroto mikpockona HIROX KH 1300.

Pe3synbtaTtn Ta 06roBOopeHHs

Y pesynbTati gocnigjkeHb Hamyu Oynv BUSIBNEHI Tpu BuAW MCeBOOKOKUMA 3 poay Pseudococcus
Westwood, 1840.

Pseudococcus comstocki Kuwana 1902 (puc. 1).
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Marepian: JleHkopaHcbkui p-H, ¢. furax, 01.01.17, rpaHar, 3 3 8 oepes., 27 ek3.; 02.01.17, rpanar,
27 343 pepes., 94 ex3.; 13.05.17, rpanar, 3 3 9 gepes., 6inblwe 100 eks.; 13.10.18, rpaHaT, 12 3 29 gepes,
23 ek3.; 27.09.17, xypma, 4 3 21 gepesa, 9 ek3.; 17.12.17, xypma, 4 3 29 gepes, 7 ek3.; 24.12.17, xypma, 5
3 31 pepeBa, 11 eks.; c. lWvnesap, 16.09.18, rpanar, 1 eks.; 24.07.17, xypma, Ha 3 3 13 gepes., 8 ek3,;
17.11.19, numoH, Ha 6 3 21 gepes, 12 ek3.; anenbcuH, Ha 6 3 34 agepes, 17 eks.; c. Bepasyn, 03.01.17,
xypma, 2 3 15 gepes, 2 ek3.; 04.01.17, xypma, Ha 2 3 17 gepes, 11 ek3.; 05.01.17, xypma, Ha 2 3 13 aepes,
12 ek3.; AcTap1HCbKUIA panoH, ¢. ApunBaH, 06.05.17, Ha 3 3 21 gepes, OinbLue 100 eka.; 08.09.18,21.10.18,
rpaHaT, 5 3 12 gepes, 10 ek3.; 26.10.19, Ha 2 3 9 oepeB, 3 eka.

-

Puc. 1. 3oBHilWwHin BUrnag 6opowHucToro YepBeeusa Pseudococcus comstocki
Fig. 1. General appearance of a mealybug Pseudococcus comstocki

PocnuHu, ki ypaxyroTbea: Pseudococcus comstocki — nonidpar, LWKOANTb TakMM KynbTypam, siK
sA0nyHs, rpywia, rpaHar, BUHOrpag, UMTPYCOBI Ta iH. Y JleHkopaH-ACTapuHCBKin obnacTi OyB 3HangeHum
Ha BCiX ODCTEXEHMX KynbTypax.

CumnToMM 3apaxeHHsi: 3aTpyMka poCTy, oOnagaHHa nucta | nnogis. 3a  Hawmmu
CMOCTEPEXEHHSIMU, NPU HASBHOCTI KOJOHIN LWKIgHWKA NNOAM POCNUHY Binbl ApiGHMX po3MipiB.

LkignueicTb BU3Ha4yeHa i3 3acTocyBaHHAM Tabnuui «llopir LWKOAOYMHHOCTI LUKIgNMBUX BUAIB»
(TaHckun, 1988), e Ana CMCHUX BUAIB KPUTUYHA KiNbKiCTb WKiAHWKaA Bignosigae 5—10 nuumnHok Ha 10 cm
rifnok Ao posnyckaHHs BpyHbOK, a nicnsa yTBopeHHA 6yToHiB — 10 konoHii Ha 100 nucTkiB. Y Hawmx
OOCTIIKEHHSX Li MOKa3HUKM Oynu geLo HKYMMmM — 3—5 nnymHok Ha 10 ¢M rinok, a nig Yac uBiTiHHA — 4-5
KonoHin Ha 100 nucTkiB..

Pseudococcus viburni Signoret 1875 (puc. 2).

= Pseudococcus affinis (Maskell)

Marepian: JleHkopaHcbkui panoH, ¢. durax, 04.01.17, numoH, Ha 2 3 5 gepes, 17 ek3.; 12.05.17,
MaHZapuvH, Ha 3 3 6 gepes, 23 eks.; 27.09.17, xypma, Ha 4 3 21 gepes, 9 ek3.; 17.12.17, xypma, Ha 4 3 29
aepes, 7 ek3.; 24.12.17, xypma, Ha 4 3 12 pepes, 10 ek3.; 13.10.18, numoH, Ha 4 3 9 gepeB, 14 ek3.; C.
Bepasyn, 03.01.17, xypma, Ha 4 3 7 gepeB, 2 ek3.; 04,01.17, xypma, Ha 2 3 8 gepes, 12 eks.; 05.01.17,
XypMma, Ha 2 3 6 gepes, 10 ek3.; c. Lnnesap, 24.07.17, xypma, Ha 3 3 13 gepes, 8 ek3.; 16.09.18, maHgapwH,
Ha 7 3 13 gepes, 21 ek3.; 17.11.19, numoH, Ha 6 3 21 gepeB., 12 ek3.; anenbCcuH, Ha 6 3 34 aepe., 17 ek3.;
AcTapuHcbkuin panoH, c. ApumsaH, 02.05.17, anenbcuH, Ha 3 3 8 gepes, 21 ek3.; 08.09.18, 21.10.18,
anernbCcuH, Ha 6 3 11 gepes., 12 ek3.; 26.10.19, anenbcuH, Ha 3 3 9 aepes, 12 eks.

LLinpoko nowmpeHuin Ha YarnHux nnadTauisx y wrati KanidopHis (CLUA), niBHiYHUX TepuTopisx IpaHy.
Y XIX cronitti Big3HadaBcsa y [liBgeHHin Amepuudi (Wunderlich, 2009; Kondo, Mufoz, 2016). B
AszepbarigxaHi BUSIBNIEHWUIA BNepLLUe.

Bionorif. Y Ps. viburni npu 3pocTanHi Temnepatypu Big 16 go 25°C po3BUTOK NIMYNHOK MEPLLIOTO
NoKoniHHA BiabyBaeTbca B Mexax 5—10 gHiB. Camkm 1-ro nokoniHHA gocaraTb CTaTeBOI 3PinocTi Yepes
6-9 TnXHiIB.

BicHuk XapkiBcbKoro HauioHanbHOro yHisepcuteTty imeHi B. H. KapasiHa
The Journal of V. N. Karazin Kharkiv National University
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CumMmnTOMM 3apaxeHHA: PO3BUTOK LUKIOHWKA NPU3BOAUTL A0 Pi3KOr0 3HWKEHHSA AEeKOPaTUBHOCTI
KOPMOBOI POCIIMHM, @ TaKoX BMAMBAE Ha SKICHI XapakKTEPUCTUKN NNO4IB.

Puc. 2. 3oBHiWwHin BUrnag 6opowHucrtoro yepBeus Pseudococcus viburni
Fig. 2. General appearance of a mealybug Pseudococcus viburni

3a pesynbTatamu Hawwmx gocnigpkeHb P. viburni 3apaxae uMTpycoBi pocnuHu i xypMy. Ha rpaHari
He Big3Ha4yeHu. 3aceneHicTb BUAOM Pi3HUX OpraHiB POCNNHU TakoX HepiBHOMIpHa. binbLiow Mipoto BiH
Bifj3HaA4YaBCs Ha NUCTKax, MONOAUX MaroHax, pigwe Ha nnogax, 3 sakux 3apaxeHum 6y 1 3 5. CTyniHb
LUKOAOYMHHOCTI cknaB 2—3 nn4nHkmn Ha 10 cM rinok, a nia Yac uBiTiHHA — 3-4 konoHii Ha 100 nucTkie.

Pseudococcus calceolariae (Maskell, 1879) (puc. 3).

= Pseudococcus gahani Green

Matepian: JleHkopaHCbkMiA painoH, c. Ourax, 01.01.17, nnmoH, Ha 4 3 8 aepes., 7 ek3.; 02.01.17, Ha
12 3 23 pepes, 15 ek3.; 13.05.17, Ha 3 3 9 gepes, 32 ek3.; 13.10.18, numoH, Ha 3 3 9 Aepes, 12 ek3.; C.
WwnneBap, 16.09.18, anenbcuH, Ha 3 3 7 gepes, 8 ek3.; 17.11.19, numoH, Ha 6 3 21 gepes, 12 ek3.;
anenbcuH, Ha 8 3 34 pepes, 21 ek3.; c. Bepasyn, 03.01.17, maHgapvH, Ha 4 3 15 gepes, 13 ek3;
AcTapuHcbKkuin paioH, c. ApunsaH, 06.05.17, Ha 3 3 21 gepes, 22 ek3.; 21.10.18, maHgapwviH, Ha 3 3 6 aepes,
8 exs.; 26.10.19, Ha 2 3 9 gepes, 3 eka.

r

Puc. 3. 3oBHiwHin Burnag 6opowHucroro YepBeus Pseudococcus calceolariae
Fig. 3. General appearance of a mealybug Pseudococcus calceolariae
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MowwupeHHsA: Bneple 6yB Big3HayeHnn y konmwHbeoMmy CPCP y 1931 poui H.C. BopxceHiycom Ha
LUTPYCOBUX pocnnHax B okonuusax Cyxymi. IMmoBipHo, B 1930-31 pp. noTpanue pa3oMm 3 iHTpo4yKOBaHUMM
unTpycosumu Kynbtypamm (bopxceruyc, 1950). Y 1932 poui 6yB Bia3Ha4yeHU Ha BiOKPUTUX OiNsHKaxX Ha
MaHgapwHi. Hamu Big3Ha4yeHWn TiNbKM Ha LUTPYCOBUX POCIIMHAX.

Bionoris. Y JleHkopaH-AcTapuHCbKin 06racTi BUA po3BMBaETLCA Y 3-X NOKOMiHHAX. 3nMye Ha cTagii
imaro i nuumHok Il i 1l Biky B TpilumMHax Ha Kopi, rifnkax i Monoamx naroHax (Tabn. 1). PaHHbOW BecHo
TpMBanicTb BigknagaHHA sieub ctaHoBUTbL 8—10 OHIB. Y YepBHi BiabyBaeTbCA HAPOMKEHHS NMUYMHOK 1-T0
NOKOMNiHHSA. PO3BUTOK caMOK 1-ro MOKOMiHHA TpMBaE Big 2-X TMXKHIB 40 2 MicauiB. [Npouec BigknagaHHsS sieub
Il nokoMiHHA MOYMHAETLCA B KiHUi NMMHA | TpMBae A0 KiHUA BepecHs. [Mpouec BigknagaHHa seub
MOKOMIHHSI NOYMHAETLCS Ha NOYaTKy XOBTHSA. CaMKM i MNYMHKN LIbOro MOKOMIHHS 3UMYIOTh.

Ak BugHo 3 Tabn. 1, nepiod BiaknagaHHs sielb caMkamm 2-ro NOKOMiHHA GinbL NPOTSXXHUIA 3a YacoM,
y caMokK 3-ro NoKOMiHHSA Len nepiog HankKopoTLUUIA, WO NOB'A3aHO 3 HAbnuxeHHAM 3umn. Ps. calceolariae
34aTHWI 0O NAapPTEHOreHETUYHOTO PO3MHOXEHHS.

CumMnToMM 3apaXeHHs: 3aranbHe MPUrHiYeHHs pOCnMHN, GOPOLLHUCTI MNsIMM Ha BereTaTMBHUX i
reHepaTMBHUX opraHax pocnuHu. CTyniHb LKOAOYMHHOCTI cknas 2—3 nuumHkmn Ha 10 cM rinok, a B nepioa
UBITIHHA — 2—3 konoHii Ha 100 nucTKiB.

Tabnuusa 1. OcHoBHi cbeHonoOriYHi Nnoka3Huku Ps. calceolariae y JleHkopaH-AcTapMHCLKiA ob6nacTi
Table 1. Basic phenological parameters of Ps. calceolariae in the Lankaran-Astara Region

deHonorivyHni nepiog, Cragii po3BuTKy Oatn

3umisns Camku i NINYNHKN 3-r0 NOKOMIHHA Jlnctonap — 6epeseHb
CamMku 1-ro NOKOMiHHS KBiTeHb — TpaBEHb

BioknapaHHsa seLpb Camku 2-ro NoKosiHHSA JInneHb — cepneHb — BEPECEHb
Camku 3-ro NoKosiHHSA >KoBTEHb

Y JleHKopaHcbkih 06nacTi Ha LMTPYCOBMX BUSIBMEHI BCi TPU LLKIAHMKN, HA XypMi — ABa, a Ha rpaHarti —
OOuH (Tabn. 2). PocnuHu 3apaxanucsa HepiBHOMIpPHO. YCi Tpy BUAW ogHoYacHo nepebysanu Ha ctebnax i
nMCTKax LMTPYCOBMX KyNbTyp, Ha nnogax MaHgapuHa i Xypmu BigsHadanu Pseudococcus comstocki, a
P. viburni — Tinbkn Ha XypMi.

Ta6bnuua 2. KynbTypun, siki ypaxyrTbCcs GOPOLHNCTUMU YepBeUuAaMM Yy JleHKopaH-ACTapUHCbKIN
obnacTi
Table 2. Plants infested with mealybugs in the Lankaran-Astara Region

PocnunHu
Buau NumoH MaHpaapuH | AnenbcuH Xypma paHaTt
Pseudococcus comstocki + + + + +
Pseudococcus viburni + + + + -
Pseudococcus calceolariae + + + - -

BignosigHoO 00 BULLEBMKIAAEHOT METOOUKN BU3HAYEHHSA 3aCENEHOCTI KOXHMM LUKIAHMKOM AdepeBa
neeBHoro Buay Oyno BCTaAHOBMEHO, WO HaWbINbWWA CTyNiHb YpaXXeHOCTi BereTaTMBHUX OpraHiB
BiJ3HaYeHMN Ha UMTPYCOBUX pocrnmHax, B cepegHboMy 30 % siknx Byno ypaxeHo Ps. comstocki, 27 % —
Ps. viburnii 21 % — Ps. calceolariae. WinbHicTb nonynsuii Ps. comstocki Ha gocnigXyBaHux ginsHkax oyna
BULLLE, HiDK ABOX iHWMX LWKiAHWKIB (3—5 nuumnHOK Ha 10 cMm rinok, a nig Yac uBiTiHHA — 4—5 konoHin Ha 100
nnCTKiB).

BucHoBku
Ha n'atu Bugax untpycoBux i CybTponiyHMX pOCInH (MMMOH, MaHAAPWH, anernbCuH, Xypma, rpaHar)
y JleHkopaH-AcTapuHcbkin obnacTi AsepbangkaHy BUSIBNEHO Tpu BuAM OOPOLLUHMCTMX 4YepBeLiB:

BicHuk XapkiBcbKoro HauioHanbHOro yHisepcuteTty imeHi B. H. KapasiHa
The Journal of V. N. Karazin Kharkiv National University
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Pseudococcus comstocki Kuwana 1902, Pseudococcus viburni Signoret 1875, Pseudococcus
calceolariae (Maskell, 1879). P. viburni Bnepwe Big3Ha4aeTbcsi B AsepbaiimpkaHi. BuaHayeHi cTyniHb
LIKOOOYMHHOCTI UuX BMAIB i 3acentoBaHi KynbTypu. [Ans P. calceolariae BCTaHOBMEHI KiNbKICTb MOKOMIHb i
TEepMiHM BigKnagaHHS Selb.
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New data on the fauna of mealybugs (Hemiptera; Pseudococcidae) inhabiting

subtropical plants in the Lankaran-Astara Region of Azerbaijan
N.M. Abasova

Invasive insect species enter new environment mainly with their host plants and spread rapidly in new conditions due
to the absence of natural entomophages that can effectively limit their numbers. Comprehensive studies of the invaders,
including crop pest, are of great importance for agricultural practice. In this regard, we investigated mealybugs
(Pseudococcidae) in the orchards of five subtropical species, viz. lemon (Citrus limon) mandarin (Citrus reticulate),
orange (Citrus sinensis), persimmon (Diospyros kaki), and pomegranate (Punica granatum) in the Lankaran-Astara
Region of Azerbaijan. The research was conducted in 2016—2019 in various seasons. Three mealybug species were
recorded from the area in question: Pseudococcus comstocki Kuwana 1902, Pseudococcus viburni Signoret 1875,
Pseudococcus calceolariae (Maskell, 1879). An annotated list of species provides collecting localities, their
geographical coordinates, dates of collection, and the number of individuals found. We obtained data on species
distribution, biology, host plants and signs of infestation. Ps. viburni was registered in the fauna of Azerbaijan for the
first time; a developement period of its larvae and imagoes is provided. The highest infestation of the vegetative organs
was observed on the citrus plants: on average, 30 % of trees were damaged by Ps. comstocki, 27 % by Ps. viburni,
and 21 % by Ps. calceolariae. Two mealybug species (Ps. comstocki, Ps. viburni) were found on the persimmon and
only one species (Ps. comstocki) on the pomegranate. Ps. comstocki population density was the highest in the study
area (3-5 larvae per 10 cm of branches, and 4-5 colonies per 100 leaves during flowering). All three species were
found together on the stems and leaves of citrus crops; Ps. comstocki was observed on the fruits of mandarin and
persimmon, and Ps. viburni was only on the persimmon. Based on the data obtained, the degree of harmfulness of the
above species was determined: for Ps. comstocki— 3-5 larvae per 10 cm of branches, and 4-5 colonies per 100 leaves
during flowering; for Ps. viburni — 2—-3 larvae per 10 cm of branches, and 3—4 colonies per 100 leaves during flowering;
and for Ps. calceolariae — 2—3 larvae per 10 cm of branches, and 2—3 colonies per 100 leaves during flowering.

Key words: mealybugs, host plants, harmfulness, south-east Azerbaijan.
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HoBble cBeaeHus o chayHe My4yHUCTLIX YepBeLoB (Hemiptera: Pseudococcidae),
obuTarowmx Ha cyoTponnyeckux pacteHmsax B JleHkopaH-AcTapuHCKon obnacTtu

A3zepbangxaHa
H.M. AbacoBa

PacnpocTpaHeHre MHBa3NBHbIX BUAOB HACEKOMBbIX, MONaAaLLMX B HOBYIO Cpeay BMECTe C pacTEHUSIMU, MPOUCXOAUT
oYeHb ObICTPO, Tak Kak cpeau MeCTHOW ayHbl HET 3HTOMOMaroB, CMOCOOHbIX 3EEKTUBHO BNUATH Ha UX
yncneHHocTb. OueBMaHA BaXHOCTb MPOBEAEHMS MCCreQOoBaHUM MO onpedereHno YNCNEHHOCTU BpeauTenen ans
npumMeHeHns 3 PEKTNBHBIX MeToaoB 60pbOLI ¢ HUMKU. B €BS3N ¢ 3TuM, B JleHkopaH-AcTapuHckor obnactu ¢ 2016 no
2019 rr. npoBOAUNUCHL HabMOAEHNS B pasnMyHble Ce30HbI roAa 3a NATbI0 BUAAMU CafoBbIX CyOTPONMYecknx KynoTyp
(numon Citrus limon, manpapvH Citrus reticulate, anenbcuH Citrus sinensis, xypma Diospyros kaki, rpaHat Punica
granatum). B gaHHOW cTaTbe NPMBOAATCS CBEAEHUS O pacrnpoCcTpaHeHny, buonorum, CnekTpe KOPMOBBLIX PACTEHNI 1
CMMNTOMax WX MNOpaXeHWss Tpemsa Buaamu MyYHUCTbIX 4YepBeuoB (Pseudococcidae): Pseudococcus comstocki
Kuwana, 1902, Pseudococcus viburni Signoret, 1875 n Pseudococcus calceolariae (Maskell, 1879). [laHo onucaxue
MeTodoB cbopa maTepuana, Mecta u gatbl c6opoB, MX reorpauyeckue KOOpAMHaTbl U KONMYECTBO COBpaHHbIX
ocoben. Ps. viburni Bnepeble oTMe4eH Ansa AsepbangxaHa, NnpuBoaATCS AaHHbIE O CPOKax pa3BMTUS JIMYMHOK U Maro.
Camas BbICOKasl CTeNeHb NOPaXXEHHOCTW BEreTaTMBHbIX OPraHoB Obina oTMeYeHa Ha unMTpycoBblx; B cpeaHem 30 %
nepeBbeB ObInun nopaxeHsl Ps. comstocki, 27 % — Ps. viburni n 21 % — Ps. calceolariae. Ha xypme oTmevanuch asa
MYYHUCTBIX YepBeua (Ps. comstocki, Ps. viburni), a Ha rpaHate — nuwb oauH (Ps. comstocki). NnoTHOCTb nonynsauun
Ps. comstocki Ha nccrnegyembix yqactkax Obina camow BbICOKoM (3—5 nuumHok Ha 10 cm BETOK, a BO BpeMs LBETEHUS —
4-5 konoHun Ha 100 nucTbeB). Bce Tpy BuAa o4HOBPEMEHHO HAXOAMIUCH Ha CTEBNAX U NTUCTBSAX LUTPYCOBLIX KYNbTYp,
Ha nrnogax mMaHgapuHa n XypMmbl OoTMevanucb Pseudococcus comstocki, a Ps. viburni — Tonbko Ha xypme. Ha
OCHOBaHUM MONYYEHHbIX AaHHbIX Oblna onpegeneHa cTeneHb BPEAOHOCHOCTW BbllEHa3BaHHbIX BUOOB, KOTopasi y
Ps. comstocki coctaBuna 3-5 nnumHok Ha 10 cm BeTOK, a BO BpeMms LBeTeHus — 4-5 konoHun Ha 100 nucTbes;
Ps. viburni — 2—3 nu4nHkm Ha 10 cM BETOK, a BO BpeMs LuBeTeHust — 3—4 konoHum Ha 100 nucTtbeB; u Ps. calceolariae —
2-3 nnuuHkm Ha 10 cm BeTOK, a B nepuop, uBeTeHns — 2—3 konoxHum Ha 100 nucTbes.

KnioueBble croBa: My4YHUCMbIe Yepeelbl, KOPMOBble pacmeHUusi, 8pe00HOCHOCMb, 020-80CMOYHbIl A3epbalioxaH.
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The breeding distribution and numbers of the Jackdaw (Corvus monedula) in

Kharkiv City, Ukraine
0.0. Brezghunova, O.l. Sinna

The counts of breeding Jackdaws were made in Kharkiv City, Ukraine in April — early June of 2016-2017. We
estimated the breeding density among different habitat types. For such a purpose the city area was divided into
0.25 km? squares (n = 1354) and we estimated the numbers of pairs within the boundaries of 40 squares (QGIS
program was used to choose randomly these squares). The surveys were made in April-May (19 squares) and early
June (4 squares) in 2016 and April-May (10 squares) and early June (7 squares) in 2017. The surveys were made
within main habitat types such as area of residential blocks of flats, residential area (1-2-storey buildings), industrial
area, forest zone, park zone and undeveloped urban areas. The data on the area occupied by every major habitat
type (in km?) were calculated by QGIS program. The 90 % of the territory of Kharkiv City was analysed, except water
reservoirs and traffic way areas. The data of the surveys were extrapolated across areas of the same habitat types.
Also we have searched for Jackdaw colonies within the boundaries of Kharkiv City to take these data into account.
According to the collected data the Jackdaw prefers to nest in crevices of old 3—5-level buildings at built-up districts
or in round cross-sections of posts at blocks-of-flats areas. Thus the mean density here was 22 pairs/km?. The mean
density of Jackdaw in industrial areas was 15 pairs/lkm?, in undeveloped urban areas — 1.2 pairs/km?, and in
residential area (1-2-storey buildings) — 0.7 pairs/km?. The total number of breeding Jackdaws in Kharkiv City was
estimated at 2325 to 2630 pairs. The mean density of Jackdaws was 7.5 pairs/km?. Taking into account the moderate
decline in the population of the Jackdaws in some European countries (although in general the population trend
remains stable within the continent), and the lack of the surveys of the breeding distribution and numbers of
Jackdaws in large cities of the Eastern Ukraine, it's reasonable to use our data as an optimal starting point for the
monitoring of the regional population trend of the species. The data of 2016 year survey were used in European
Breeding Bird Atlas 2 (EBBA2) programme (square 37UCR2).

Key words: Jackdaw (Corvus monedula), breeding density.
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Introduction

The Jackdaw (Corvus monedula) is a common and widely distributed species in Kharkiv City,
Ukraine. More than 120 years ago in Kharkiv region the Jackdaws nested in niches, holes, crevices of
buildings especially under roofs, in attics, in brick chimneys, church towers (Somov, 1897) as they do
today. The tree-hole nesting (in hollow trees) was quite common at the end of 19" century but is not
recorded in Kharkiv City and neighboring areas nowadays though more than 50 years ago the Jackdaws
formed colonies and nested in tree cavities in oak forest at approximately 90 km from Kharkiv City
(Novikov et al., 1963). Also the Jackdaws nested in niches and holes in loessial and more rarely granite
slopes (holes in cliffs) in some parts of Mykolayiv, Vinnytsya and Zhytomyr regions of Ukraine until 1990
(Loparev, Yanish, 2010).

The Jackdaw was once assigned to a group of species with high tolerance to climate change
based on the results of the analysis of life history traits e.g. trophic niche, number of brood attempts per
year, life expectancy and others (Banik, Atemasov, 2010) thus presuming that the species may be at
least less vulnerable to climatic fluctuations. The population trends for the Jackdaw in some European
countries e.g. in the Czech Republic, Hungary, Slovenia are declining but are stable or even increasing in
the others as in Finland, Sweden, the United Kingdom, Belgium (Bozi¢, 2016; Wild Bird Populations...,
2018). Moreover, the population trends can be different among regions and habitats. Thus, for example,
the increase in farmland and the decrease in woodland habitats were observed in the United Kingdom
(Common Birds Census 1964-1993; Gregory, Marchant, 1996). In Ukraine the woodland population
tends to decrease during last 35 years (Senik, Gorban, 2015) and nesting in steep holes is not noticed
anymore (Loparev, Yanish, 2010). The oppositely directed population trends are evident in different
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regions of Ukraine. Thus, the numbers of breeding Jackdaws decreased at the begining of 215! century in
Western Ukraine (Horban, 2002; Senik, Gorban, 2015; Bokotey et al., 2010), but apparently increased in
the same years in some cities of Eastern Ukraine (M.V. Banik, unpubl. data). Besides, a slight increase of
breeding population of the Jackdaws was observed in 2004-2008 years in Sumy, Vinnytsya, Kyiv and
Cherkasy regions (Loparev, Yanish, 2010; Yanish, 2015).

Meanwhile, the data on the Jackdaw from the PECBMS (The Pan-European Common Bird
Monitoring Scheme) demonstrate that the population slightly increased in 18 European countries from
1966 to 2002 (Vorisek et al., 2008). The data of both Birdlife International and the PECBMS show that
European population of the Jackdaws slightly decreased from 1980 to 2009 (Inger et al., 2014). In
general the population trend remains stable (BirdLife International..., 2020).

According to prior survey we counted up to 3500 Jackdaws along with more than 60 000 of Rooks
(C. frugilegus) outside the breeding season and in winter time at traditional communal roosting sites in
Kharkiv City (Bresgunova, 2009).

The aim of the current study is to estimate reliably the numbers of the breeding population of
Jackdaws and peculiar aspects of its distribution in Kharkiv City. This attempt may serve as a starting
point for the monitoring of the regional population trend.

Method

The counts of the numbers of Jackdaws were carried out in Kharkiv City, Ukraine, in 2016-2017
with the main purpose to estimate the breeding density, Kharkiv population size and the distribution across
different habitat types. The city area was divided into 0.25 km? squares (n = 1354). QGIS program was
used to choose randomly 40 squares where the numbers of nesting birds were then counted and mapped
(Fig. 1). We could not accommodate stratified sampling scheme because it required more counts efforts
within industrial areas where in most cases special permissions are needed to work. The surveys were
made in April-May (19 squares) and early June (4 squares) in 2016 and April-May (10 squares) and early
June (7 squares) in 2017. Thus the time span of the surveys (April to early June) coincided with the
Jackdaw breeding period (see also Cramp, Perrins, 1994; Podobivskyi, Kotiv, 2016). We accomplished a
distribution study with use of single species count method (Bibby et al., 1993; Czechowski et al., 2013).

Fig. 1. The distribution of squares surveyed in Kharkiv City
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Then we determined the numbers of nesting birds by extrapolating the collected data for the main
habitat types e.g. area of residential blocks of flats, residential area (1—-2-storey buildings), industrial area,
forest zone, park zone and undeveloped urban areas. The data on the area occupied by every major
habitat type (in km?) were calculated by QGIS program. Thus 90 % of the territory of Kharkiv City was
analysed, except water reservoirs and traffic way areas. This calculation was confirmed with the vector
data gathered at the beginning of 2000’s. Moreover, we conducted an additional survey in search of all
Jackdaw colonies within the boundaries of Kharkiv City in 2016-2017 to take into account the most
numerous colonies. The data of 2016 year survey were used in European Breeding Bird Atlas 2 (EBBA2)
programme (square 37UCR?2).

Descriptive statistics were used in the analysis of the data on the breeding density of Jackdaw
(Gould et al., 2020). Confidence intervals were calculated with application of bootstrap procedure
(100 000 resamples) with use of Statistics101 vers. 5.2. (Grosberg, 2020).

Results: breeding density and population size

The data on the breeding density of Jackdaws are summarized in Table 1. The species prefers to
nest at suitable cavities such as wall holes, crevices, chimneys, ruined buildings and ventilation system in
old 3-5-level buildings at built-up districts or in round cross-sections of posts and poles at residential
blocks of flats areas where the mean density was 22 pairs/km?. In industrial areas the mean density of
Jackdaw was 15 pairs/km?. At undeveloped urban areas several pairs can use adjacent poles for nesting.

Table 1. The breeding density of the Jackdaw (Corvus monedula) within the borders of Kharkiv
City (summarized data of counts in squares 0.25 km?)

Mean densit Limits of
Total y variation of
number per square Mean mean density
Habitat type (pairs/0.25 km?) density 95 % Cl
of . 2 per square
+ std. err. of (pairs/km?) !
squares mean (pairs/
0.25 km?)
Blocks of flats areas 10 5.54+2.1 22 0-16 1.80t0 9.70
Residential area (1-2- 11 0.180.18 0.7 0-2 00 0.55
storey buildings)
Industrial areas 4 3.75+£3.75 15 0-15 *
Undeveloped urban areas 10 0.31£0.3 1.2 0-3 010 0.90
Forests and woodlands 4 0 0 0 *
Park zone 1 0 0 0 *
Total (within the borders of | 4 1.875£0.72 7.5 0-16 0.63 to 3.40
Kharkiv City)

*confidence intervals were not calculated because of extremely small sample sizes.

Table 2. The estimates for the number of breeding Jackdaw pairs for different habitat types in
Kharkiv City

Habitat type Habitat area, km? Number of pairs
Residential area

(1-2-storey buildings) 54.5 38
Blocks of flats areas 64.26 1413
Industrial areas 51.66 775
Undeveloped urban areas 82.53 99

Park zone 21.42 0
Forests and woodlands 40.64 0

Total 315 2325
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The total size of the breeding population of Jackdaw within the borders of Kharkiv City was
estimated based on the calculated areas of major habitat types. The total number of breeding Jackdaws
was estimated at 2325 pairs (see Table 2 for the details).

The Jackdaws form not only loose settlements with the maximum number of 16 pairs per square
(Table 1) but more numerous and dense colonies in Kharkiv City (Table 3). One colony which comprises
150-160 pairs is located in old buildings of Kharkiv Tile Plant and another one is situated at main building
of V.N. Karazin Kharkiv National University in city centre. Taking into account these data, the overall
estimate for the size of breeding population of Jackdaw in Kharkiv City may be corrected to 2630 pairs.

Table 3. Main colonies of Jackdaw within the borders of Kharkiv City (where the general numbers
are more than 30 breeding pairs*)

Location Number of pairs Nesting sites

Kharkiv Tile Plant 160 Holes and nl\clzvr;(ﬁi in buildings

Main building of V.N. Karazin Kharkiv National Holes and niches in buildings’
) . . - 70

University and adjacent structures/buildings walls

Central city market (bazaar) 35 Holes and n'fvg(ﬁz in buildings

Saburova dacha (Complex of medical buildings) 40 Holes and n'@gﬁi in buildings

*if the distance between neighbouring nests within a settlement was up to 60 m it was considered a colony.

Discussion: population size and suitable habitats

Our data suggest that the numbers of breeding population of Jackdaw within the borders of Kharkiv
City (roughly an area of 350 km?) are about 2325-2630 pairs. Unfortunately, a few published data on
other Ukrainian cities exist. But, for comparison, only 176 pairs of Jackdaws nest in Khmelnytsky city with
an area of 86.2 km? (lljinsky, 2009). In Khmelnytsky almost all colonies are located at built-up districts
with old 4-5-level buildings with mean density of 26.5 pairs/km? (lljinsky, 2009). The similar mean density
of 22 pairs/km? is observed in present study for Kharkiv's residential blocks of flats areas. In some
residential quarters of Lviv City the general breeding density of Jackdaw are 18.8 pairs/km? (Senik,
Kasparova, 2012).

This study shows that the Jackdaw uses only urban habitats in Kharkiv City. Generally in Ukraine,
the Jackdaw typically nests in urban areas (Nadtochiy, Ziomenko, 2001; Bashta, 2003). Indeed the most
important factor for Jackdaws’ survival is an availability of suitable nest cavities (Salvati, 2002; Bochenski,
Czechowski, 2005; lljinsky, 2009), thus renovation of old buildings with an aim of thermal insulation can
lead to the decline in numbers or even to local extinction (Czechowski et al., 2013; Bozi¢, 2016). For
example, in Khmelnytsky city (Ukraine) the Jackdaws nest only in building’s niches and crevices and
prefer the old ones (lljinsky, 2009, 2012). Our findings highlight the fact that the Jackdaws in Kharkiv City
are most numerous at built-up districts and industrial areas where they have an opportunity to nest in
cavities of old buildings. It may be supposed that the reconstruction of old and relatively newish buildings
during the last decade will have an adverse effect on the Jackdaws because they have to face with a lack
of suitable nest sites.

The Jackdaws also can nest in hollow round cross-sections of posts and poles in Kharkiv City as
well as in other Ukrainian regions (Nadtochiy, Ziomenko, 2001; Loparev, Yanish, 2010; Senik, Gorban,
2015). All the above mentioned certainly doesn’t mean that the Jackdaw is indeed a well-urban-adapted
species in Europe. One recent study has demonstrated that a lack of high-quality food especially during
breeding period may limit breeding success in this species (Meyrier et al., 2017). The decreases in
population of the Jackdaw can be attributed to a decrease in a food supply (Tiainen, 1985). Thus, the
distance between breeding and foraging sites plays an important role for the Jackdaw survival
(Bochenski, Czechowski, 2005; lljinsky, 2009). In Kharkiv City the species is not only practising the
searches for people's leftovers from dustbins but also prefers to forage in flood-plain areas, in park zone,
and on agricultural fields situated nearby to the city boundaries. Namely, the largest colonies of western
parts of Kharkiv City are found in close proximity to the suitable foraging sites.
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The two biggest colonies of the Jackdaws in Kharkiv City (the first and the second in Table 3) are
associated and located near the rookeries. These two species, the Rook and the Jackdaw, are very
similar in their feeding habitat preferences in breeding time (Yanish, 2012). Individuals of both species
participate in formation of mixed flocks including foraging groups and communal roosts (Bresgunova,
2009). In other parts of Ukraine such as Vinnytsya Region, south of Zhytomyr region and south-west of
Kyiv Region, and Lviv City (Western Ukraine) the Rooks and Jackdaws often nest together (Loparev,
Yanish, 2010; Senik, Kasparova, 2012). Moreover, the Rooks seem to appear and build their nests in
such colonies early than Jackdaws (Senik, Gorban, 2015). Such a habit when the both species tend to
nest together has been observed also in other European and Asian countries (Gavrin, 1974; Cramp,
Perrins, 1994; Repin, 2012).

We recommend the use of our survey scheme to monitor the state of the breeding population of
Jackdaw in Kharkiv City in the future and especially to track the trends in different habitat types.
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Po3nopain ta uncenbHicTb ranku (Corvus monedula) y rHizaoBui nepioa Ha
TepuTtopii M. XapkoBa, YKpaiHa
0.0. BpesryHoBa, O.l. CiHHa

O6nikn YncenbHOCTI ranku NPoOBOAUNM Yy MICTi XapkoBi 3 KBiTHA A0 moyatky 4epBHA 2016-2017 pp. BuaHavanu
rHI3A0BY YMCENBHICTb y pidHMX Tunax GiotoniB. [na uporo Teputopia micta 6yna noaineHa Ha keagpatn 0,25 km?
(n=1354) i y 40 3 Hux npoBefeHi obnikn (kBagpaTn 6yno obpaHo BunagkoBmMM notuykoM y nporpami QGIS). O6nikn
npoBoounu y KeiTHIi-TpaBHi (19 kBagpaTiB) Ta Ha noyaTtky 4epBHsA (4 kBagpaTtn) 2016 poky Ta y KBIiTHi—TpaBHi
(10 kBagpartiB) Ta Ha nodvaTky 4YepBHsa (7 kBagpaTtis) y 2017 poui. KoxeH 3 kBagpatis 6yB BigHeceHWn 00 ofHiel 3
KaTeropin, a came, i3 nepeBaxxaHHAM baratonoBepxoBoi 3abyaoBu, NpuBaTHOI 3abyA0BKU, MPOMMUCIIOBOI 30HK, NICOBOT
30HM, MapKOBOI 30HW, MycTUpiB (He3abygoBaHux AiNsHOK). Mnouwi koxHoro Giotony (y Km?) Oynu po3paxoBaHi 3a
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ponowmoroto nporpamu QGIS ansa 90 % TepuTtopii MicTa (OKpiM NMOL, BOAOWM Ta Bynuub). Po3paxyHku 3aranbHoi
UYNCENbHOCTI ranku 34IMCHI0BaNMCh LUMASXOM eKCTpanonsuii cepegHb0i YMCENbHOCTI Nap y KBagpatax Ha BCHO NoLly
nadoro Tuny Giotony y micTi Xapkoi. OkpiM TOro, NPOBOAMBCA MOLUYK Ta MOHITOPUHT YCiX BEJIMKMX KOJOHIN ranok y
Mexax MicTa. IXHS YncenbHicTb BpaxoByBanacb okpemo. [anka Biggae nepesary rHisagyBaHHIO y LWinMHax ctapux 3—
5-noBepxoBux GyauHkiB abo y crtosnax JIEI kpyrnoro nepetuHy Ha AinsHkax i3 GaraTtonoBepxoBow 3abyaoBoio.
CepegHsa rHi3goBa YMCENbHICTb ranku Ha Takux AingHkax gopiBHe 22 nap/km?. LLinNbHICTE HaceneHHs ranky Ha
fingHkax i3 npomwucnosol 3abygoBow cTaHoBWTL 15 nap/km?, Ha NycTMpsSx Ta HesabygoBaHMX AinNgHKax —
1,2 nap/km?, Tofi SK y YaCcTUHaXxX MicTa i3 nepeBa)xaHHsM OLHO-O4BOMOBEPXOBOI (MpuBaTHOI) 3abynosu — 0,7 nap/km2.
3aranom Ha TepuTopii micTa rHisguTbes Big 2325 go 2630 nap. CepefHs WiNbHICTb ranku y micti — 7,5 nap/km?.
Bepyun go yBaru, Wo y geskux kpaiHax €Bponu cnocTepiraeTbCa NagiHHA YACENbHOCTI BUAY (Xo4a B LinoMy TpeHa
Ha KOHTMHEHTI 3anuaeTbcs CTabinbHUM), Ta 3BaXawyum Ha Opak [aHWX LWoJO0 YMCENbHOCTI ranku y nepiog
rHiagyBaHHs y mMictax CxigHoi YKpaiHu, pekoMeHOyeMO BWKOPWUCTOBYBaTM OTpUMaHi AaHi Ans nojanblioro
MOHITOPWHIY YncensHocTi Buay. [laHi obnikis 2016 poky BUKOpMCTOBYBanucs Ansi nporpamun «ATnac rHisagoBux nraxis
€sponu-2» (EBBA2) (ksagpat 37UCR?2).

KnrouoBi cnoBa: easnka (Corvus monedula), eHizdosa yucerbHiCmb.
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PacnpepeneHue u uncneHHocTb ranku (Corvus monedula) B rHe3goBon

nepuoa Ha Tepputopum r. XapbKkoBa, YKpanHa
O.A. Bpe3sryHoBa, E./. CeHHas

Y4eTbl YNCNIEHHOCTY ranku NpoBoaMnu B ropofde Xapbkose ¢ anpens Ao Havana wioHsa 2016-2017 rr. Onpegensanu
rHE3J0BYK YUCIIEHHOCTb B pasHbiX Tunax GuoTtonoB. [ns 3ToW uenu Tepputopus ropopa Obina pasgeneHa Ha
kBagpatbl 0.25 km? (n = 1354) n B 40 13 HMX npoBeAeHbl yyeThl (KBagpaTtbl Obinv BeibpaHbl crnyvaHbiM 06pa3om ¢
nomoupto nporpammbl QGIS). YyeTbl npoBogunvck B anpene—mae (19 kBagpaTtoB) U B Havane uioHs (4 keagpata)
2016 roga, a Takke B anperne—-mae (10 kBagpaTtoB) U B Hadane uioHst (7 kBagpatoB) 2017 ropa. Keagpatam
npucesaveanachb 0gHa 13 kaTeropui, a UMEeHHO: MHOrO3TaXkHasi 3aCTpoKKa, YacTHas 3acTporika, NPOMbILLNIEHHAs 30Ha,
necHas 30Ha, NapkoBasi 30Ha, NyCTbIpW WU ApYyrne He3acTpoeHHble y4acTku. Mnowaam kaxgoro 6uoTtona (B kKm?) Obinu
paccunTaHbl ¢ nomMoLLblo nporpammbl QGIS ans 90 % TeppuTopun ropoaa (3a UCKMYeHeM nrowagen, 3aHMmMaeMbIX
BogoeMamu, ynuuamm Un npocnektamu). PacyeTbl 06LWe 4YMCNEHHOCTU Tanku OCYLIEeCTBMSNMCbL METOAO0M
3KCTPanonsAuMn cpeaHen YNCNIEHHOCTM B KBagpaTax Ha nroLwajb, 3aHuMaemyto AaHHsiM 6uotonom B ropoge. bonee
TOro, NPOBOAWMM MOUCK M MOHUTOPUHI KPYMHbIX KOMOHWUIM ranok B npegenax XapbkoBa W OTAENbHO y4uTbiBanu
nony4eHHble gaHHble. [anka npeanoynTaeT rHe3AUTLCA B LWEeNsX cTapbiX 3—5-3TaXHbIX 34aHWMIM UK B HALWAXxX cTonbos
JIBM kpyrnmoro ceyeHust Ha y4vacTkax C MHOTO3TaXKHOW 3acTpowikon. CpefHsia rHe3goBasi YMCIIEHHOCTb Ha TaKux
yyacTkax gocturaet 22 nap/km?. MNNOTHOCTb HaceneHvs Buaa B paioHax C NPOMbILLNIEHHON 3aCTPOMKOW COCTaBnsieT
15 nap/km?, Ha NyCTLIPSAX U HE3ACTPOEHHBIX ydYacTkax — 1,2 nap/km?, B panioHax C OOHO- N ABYX3TaXHOW 3aCTPONKOW —
0,7 nap/km?. B uenom Ha Tepputopum ropoga rHesamtcsa oT 2325 go 2630 nap. CpegHsast NnOTHOCTb FHE300BaHUS
rankv B ropoge 7,5 nap/km?. lMpuHumasi BO BHMMaHWE TO, YTO B OTAENbHbIX CTpaHax EBponbl oTMeveHO nageHue
UYNCMNEHHOCTM BUAa (XOTS B LENOM TPeHA Ha KOHTUHEHTE COXpaHSeTCs CTabuUMbHbIM), @ TaKKe y4uTbiBasi HEXBATKY
OaHHbIX MO YACMEHHOCTM ranky B KPYnHbIX ropogax BocToyHow YkpauHbl, pekoMeHayeM UCnonb30BaTth NOydYeHHbIe
JaHHble Ona  JanbHEeMWero MOHUTOPUHra YuCreHHOCTU Buaa. [aHHble yyeTa uucneHHoctn 2016 ropa
MCMonb30BanMch A4S nporpammbl «ATnac raesgswmxca ntuy Esponbl-2» (kBagpat 37UCR2).

KnroueBble cnoBa: 2asnka (Corvus monedula), 2He3008asi YUCIIEHHOCMb.
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A systematic review of the parasites (Plathelminthes: Trematoda) of the Wels

catfish (Silurus glanis L., 1758)
N.E. Ibrahimova

The Wels catfish or sheatfish (Silurus glanis L., 1758) is one of the important commercial fishes. Its native range
extends from Eastern Europe to Western Asia. Recently, the species range has expanded both to the west and south
due to the introduction. In the water bodies of Azerbaijan, the Wels catfish exists at the southernmost border of its
range. It was recorded from the Kura River and its basin. There is no survey of parasitological studies on the
trematodes of the Wels catfish. The previous papers have not covered all systematic groups or all the areas where
the fish is distributed. Based on the literature data, we prepared a systematic review of the Wels catfish trematodes
within the catfish present-day range (native area plus the areas of introduction), including Azerbaijan. The list is given
according to the system of parasitic organisms implemented in the Catalog of parasites of freshwater fishes of North
Asia. We also took into account new studies in the trematode taxonomy. Each species is provided with the following
data: synonyms, habitat in the fish body, collecting localities, geographic distribution within the catfish range, infection
rates, and references. As a result, 33 trematode species were found in the Wels catfish. They belong to three orders
(Aspidogastridea — 1 species, Strigeida — 16 species, and Plagiorchiida — 16 species), 15 families and 24 genera. Of
these, 14 species are distributed in the waterbodies of Azerbaijan. The family Diplostomidae (9 species) dominates
among the Wels catfish’ trematode parasites. The most Wels catfish trematodes within its whole range are
Bucephalus polymorphus, Orientocreadium siluri and Diplostomum spathaceum. We established that Aspidogaster
limacoides, Plagioporus skrjabini, Phyllodistomum petruschewskii were recorded from Ukraine only, Allocreadium
siluri and Bolboforus confusus, from Uzbekistan, and Asymphylodora kubanica, Bychowskycreadium bychowsky,
Bychowskycreadium  schiliani,  Diplostomum mergi, Diplostomum chromatophorum, and Diplostomum
paraspathaceum from Azerbaijan.

Key words: trematodes, systematic list, Wels catfish parasites, infection rates, geographical distribution.
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The Wels catfish or sheatfish (Silurus glanis L., 1758) is one of the most important commercial
predatory fishes. It ranks among the 20 largest freshwater fish species in the world (Stone, 2007). The
Wels catfish native geographic range extends from Eastern Europe to Western Asia (Kinzelbach, 1992).
Due to the introduction, the present-day area of the catfish distribution has expanded to the west and
south and covered at least seven new countries (Elvira, 2001). In the water bodies of Azerbaijan, the
Wels catfish exists at the southernmost border of its range; it occurs in the Kura River and its basin (lakes
and the Shamkir, Mingachevir, Varvara, and Yenikend Water Reservoirs) (Mikailov, Ibrahimova, 2001).
There are no parasitological surveys concerning the studies on the flukes (trematodes) of the Wels
catfish. The previous papers have not covered all systematic groups or all the areas where the fish is
distributed. Therefore, we considered it appropriate to summarize literature data and make a systematic
survey of the Wels catfish trematodes within its range (native area plus the areas of introduction),
including Azerbaijan.

We followed a system of parasitic organisms implemented in the Catalogue of parasites of the
freshwater fishes of North Asia (Pugachev, 2003). We also took into consideration the modern research
in trematode taxonomy (Gibson, 1996; Gibson et al., 2002; Jones et al., 2005). In addition, we used the
data presented in the book “ldentification guide to the parasites of freshwater fishes of the USSR”
(Scarlato, 1987).

Based on the literature data, 33 species of trematode parasites were reported to invade the Wels
catfish. All the species are listed below in systematic order. Each species is provided with the following
data: synonyms, habitat in the fish body, collecting localities and geographic distribution within the catfish
range, prevalence (PI) and intensity (Il) of infection, literature sources.
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Phylum: Plathelminthes Gegenbaur, 1859
Class: Trematoda Rudolphi, 1808
Class taxonomy after D. Gibson, 1996
Order: Aspidogastridea Faust, 1932
Family: Aspidogastridae Poche, 1907
Genus: Aspidogaster Baer, 1827
Species: Aspidogaster limacoides Deising, 1835
Habitat: intestine
Geographical distribution: rivers of the Black Sea, the Sea of Azov, and the Caspian Sea basins
(Markevich, 1951).

Order: Strigeida La Rue, 1926
Suprafamily: Diplostomoidea Poirier, 1886
Family: Diplostomidae Poirier, 1886
Genus: Posthodiplostomum Dubois, 1936

Syn.: Holostomum Nitzsch, 1816 part.; Diplostomum Nordmann, 1832 part.; Diplostomulum
Brandes, 1892 part.; Neascus Hughes, 1927; Posthodiplostomum Dubois, 1938). Synonymy after
Sudarikov, 1971.

Species: Posthodiplostomum cuticola Nordmann, 1832

Syn.: Holostomum cuticola Nordmann, 1832; Diplostomum cuticola (Nordm., 1832) Diesing, 1850;
Diplostoma cuticola Dies.-Cobbold, 1860; Tetracotyle cuticola (Nordm., 1832) Kowalewski, 1902;
Diplostomulum cuticola (Nordm., 1832) Faust, 1917; Neascus cuticola (Nordm., 1832) Hughes, 1927;
Posthodiplostomum cuticola (Nordm.) Dubois, 1937. Synonymy after Sudarikov, 1971.

Habitat: skin and subcutaneous tissue, muscles, brain.

Geographical distribution: Kazakhstan — Aral Sea (PL 20 %) (Agapova, 1966); Uzbekistan — Amu
Darya mouth, Mashankul Lake and other Kungrad lakes (metacercaria PL 3.3 %), Aral Sea (Muynak, PL
5.5 %, Il 1 ind.) (Osmanov, 1971); Azerbaijan — Shamkir Water Reservoir (PL 50 %, Il 2-5 ind.), Kura
mouth (PL 60 %, Il 4-8 ind.) (Ibrahimova, Mursalov, 2000; Mikailov, Ibrahimova, 2001; Mikailov et al.,
2001; Ibrahimova, 2003).

Subfamily: Diplostominae Poirier, 1886
Genus: Diplostomum Nordmann, 1832

Syn.: Diplostomulum Brandes, 1892; Tetracotyle de Filippi, 1854 part. Synonymy after Sudarikov,
1971.

Note. Species composition of the Genus Diplostomum is so far a subject of a lively discussion due
to obvious contradictions of the opinions of many authors (see Niewiadomska, 1984, 1986; Shigin, 1986,
1987). |, like O. Pugachev (2003), hold with A. Shigin taxonomy (1976, 1986, 1993) solely in the sake of
convenience and unified approach to the analyzed material.

Species: Diplostomum chromatophorum Braun, 1893

Syn.: Diplostomum volvens Nordmann, 1832 part.; Tetracotyle volvens (Nordmann, 1832) Matare,
1909 part.; Diplostomum volvens (Nordmann, 1832) Faust, 1918 part.; Diplostomulum spathaceum (Rud.,
1819) Hughes, 1929; Diplostomi spathacei (Rud., 1819) = Diplostomulum spathaceum (Rud., 1819)
Hughes, 1929 sensu Sudarikov, 1960 part.; Diplostomum spathaceum (Rud., 1819) sensu Shigin, 1965,
1968, Pugachev, 1983, 1984; Diplostomum spathaceum (Rud., 1819) Braun, 1893 sensu Sudarikov,
1971. Synonymy after Shigin, 1986 with additions.

Habitat: lens of the eye.

Geographical distribution: Azerbaijan — Lesser Kyzylagach Bay (PL 20 %) (lbrahimov, 1977),
Greater Kyzylagach Bay (PL 20 %, 1l 3-8 ind.) (Seyidli, 1992), Yenikend Water Reservoir (PL 11.1 %, Il
2-3 ind.) (Ibrahimova, Mikailov, 2006; Ibrahimova, 2008a, 2008b, 2009, 2010).

Species: Diplostomum mergi Dubois, 1932

Syn.: Diplostomum niedashui Pan et Wang, 1963. Synonymy after Shigin, 1986.

Habitat: lens of the eye.

Geographical distribution: Azerbaijan — Yenikend Water Reservoir (PL 11.1 %, Il 3-5 ind.)
(Ibrahimova, Mikailov, 2006; Ibrahimova, 2008a, 2008b, 2009, 2010).

Species: Diplostomum spathaceum Rudolphi, 1819
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Syn.: Diplostomum macrostomum Shigin, 1965; Diplostomum erythrophthalmi (Shigin, 1965)
Shigin, 1969; Diplostomum flexicaudum (Cort et Brooks, 1928) Van Haitsma, 1931 part. Synonymy after
Shigin, 1986.

Habitat: lens of the eye.

Geographical distribution: Kazakhstan — Aral Sea (PL 20 %), Syr Darya River (PL 24 %), Bilikol
Lake (PL 8.8 %), Sarysu River (PL 28 %) (Agapova, 1966); Uzbekistan — Syr Darya River (PL 30,7 %; Il
1ind.), Amy Darya River and Sudochye Lake (PL 20 %), Khozhakul Lake (PL 23.5 %), Aral Sea
(Muynak — PL 13.3-55.5 %; Il 1-13 ind.; Sorkul — PL 66.6 %; Il 2-12 ind.; Zamansay — PL 14.8 %),
Tomaruzyak (Il 2-5 ind.), Korp (PL 20 %; Il 1-8 ind.), Ordabay (PL 25 %; Il 5 ind.), Karaten (PL 14.3 %; Il
2 ind.), Kabanbay (PL 33 %; Il 2-23 ind.), Akpitki (PL 21 %; Il 1-9 ind.) (Osmanov, 1971). A high infection
rates of the catfish by D. spathaceum metacercaria was registered in the Sarybas Water Reservoir in the
Amy Darya estuary (PL 81.25 %) (Kurbanova et al., 2002). Turkey — Sapanca Lake (Soylu, 1990); Iran —
Gilan Province (Javad et al., 2014; Khara, Sattari, 2016); Iraq — Zab River (Furhan, Shamall, 2017);
Czech Republic and Slovak Republic (Moravec, 2001); Latvia — Aldksnes, Burtnieku, Cirma, Durbes,
Juglas, Kala, Lielauces, Liepajas, Raznas, Rusons, Sildu, Sivers, Slokas, Usmas Lakes; Kegums Water
Reservoir; Daugava, Li¢upe, Ogre, Ritupe, Salaca Rivers; Gulf of Riga (KirjuSina, Vismanis, 2007);
Azerbaijan — Kyzylagach Bay (PL 13.3 %, Il 1-3 ind.) (Seyidli, 1992), Kura mouth (PL 26.6 %, Il 2-4 ind.)
(Ibrahimova, Mursalov, 2000; Mikailov, Ibrahimova, 2001; Mikailov et al., 2001; Ibrahimova, 2008a).

Species: Diplostomum paraspathaceum Shigin, 1965

Syn.: Diplostomum huronense (La Rue, 1927) Hughes, 1929; Proalaria huronense La Rue, 1927;
Diplostomum huronense (La Rue, 1927) Hughes et Hall, 1929 part.; Diplostomum spathaceum (Rudolphi,
1819) Dubois et Rausch, 1950; Diplostomum spathaceum (Rudolphi, 1819) Braun, 1893; Diplostomum
paraspathaceum. Synonymy after Shigin, 1965.

Habitat: lens of the eye.

Geographical distribution: Azerbaijan — Southern Caspian (PL 13.3 %) (Ibrahimov, 1977); Yenikend
Water Reservoir (Il 3 ind.) (Ibrahimova, Mikailov, 2006; Ibrahimova, 2008a, 2010).

Species: Diplostomum paracaudum lles, 1959

Habitat: lens of the eye.

Geographical distribution: Azerbaijan — Varvara Water Reservoir (PL 28.6 %, Il 2-5 ind.) (Kazieva,
1984); Yenikend Water Reservoir (Il 2 ind.) (Ibrahimova, Mikailov, 2006; Ibrahimova, 2008a, 2008b, 2009,
2010).

Genus: Hysteromorpha Lutz, 1931

Syn.: Holostomum Nitzsch, 1816 part.; Diplostomum Nordmann, 1832 part.; Tetracotyle de Filippi,
1854 part.; Diplostomulum Brandes, 1892 part.; Neascus Hughes, 1927 part. Synonymy after Sudarikov,
1971.

Species: Hysteromorpha triloba Rudolphi, 1819

Syn.: Holostomum musculicola Waldenburg, 1860; Diplostomum musculicola (Waldenburg, 1860)
Braun, 1892; Tetracotyle musculicola (Waldenburg, 1860) Braun, 1894; T. musculorum percae
(Waldenburg, 1860) Matare, 1909; Neascus musculicola (Waldenburg, 1860) Hughes, 1928;
Diplostomulum corti Hughes, 1929; Diplostomum trilobum (Rd., 1819) Ciurea, 1930; Diplostomulum
trilobum (Rud., 1819) Ciurea, 1938. Synonymy after Sudarikov, 1971.

Habitat: musculature (predominantly back muscles), less common under the skin.

Geographical distribution: Uzbekistan — Amy Darya mouth, Mashankul Lake and other Kungrad
lakes (PL 31.56 %; Il 5-95 ind.), Akpitki (PL 6.2 %), Tomaruzyak (PL 13.3 %; Il 1-142 ind.), Aral Sea
(Muynak — PL 27.7 %; 1l 4-50 ind.) (Osmanov, 1971).

Genus: Tylodelphys Diesing, 1850

Syn.: Diplostomum Nordmann, 1832 part.; Tetracotyle de Filippi, 1854 part.; Diplostomulum
Brandes, 1892 part.). Synonymy after Sudarikov, 1971.

Species: Tylodelphys clavata Nordmann, 1832

Syn.: Diplostomum clavatum Nordmann, 1832; Diplostoma clavatum Nordm., 1832 sensu Cobbold,
1860; Tetracotyle clavata sensu Matare, 1910; Diplostomulum clavatum (Nordmann, 1832) Hughes,
1929; Tylodelphys conifera (Mehlis, 1846) Dubois, 1937 sensu Kozicka et Niewiadomska, 1960.
Synonymy after Sudarikov, 1971.

Habitat: vitreous humor of eye.
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Geographical distribution: Uzbekistan — Aral Sea (Muynak — PL 22.2 %), Khozhakul Lake
(Osmanov, 1971); Turkey — Sapanca and Sigirci Lakes (Soylu, 1990; Hafize, 2013); Czech Republic and
Slovak Republic (Moravec, 2001).

Genus: Bolboforus Dubois, 1935

Species: Bolboforus confusus Krause, 1914

Habitat: muscles, under the skin (is recorded to be found in the vitreous humor of eye and in gills).

Geographical distribution: Uzbekistan — Amy Darya basin (Zhamansay), Aral Sea (Sorkul — PL
8.2 %; Il 2ind.) (Osmanov, 1971).

Family: Strigeidae Railliet, 1819
Family taxonomy after Sudarikov, 1984.
Subfamily: Cotylurinae Dubois, 1936
Genus: Ichthyocotylurus Odening, 1969

Species: Ichthyocotylurus pileatus Rudolphi, 1802

Syn.: Festucaria pileata Rudolphi, 1802; Monostomum pileatum (Rud.) Zeder, 1803; Amphistoma
pileatum (Rud.) Rudolphi, 1819; Holostomum pileatum (Rud.) Blainville, 1828; Cotylurus pileatus (Rud.)
Dubois, 1937; Cotylurus medius Dubois et Bausch, 1950; Tetracotyle diminuta Hughes, 1928). Synonymy
after Sudarikov, 1984.

Habitat: swim bladder walls, heart region, kidneys, less common in the tissues of other organs.

Geographical distribution: Czech Republic (Gordon et al., 2009).

Species: Ichthyocotylurus variegatus Creplin, 1825

Syn.: Amphistoma variegatum Creplin, 1825; Holostomum variegatum (Creplin, 1825) Dujardin,
1845; Holostomum variegatum Duj. Sensu Dujardin, 1850; Holostoma variegatum Duj. sensu Cobbold,
1860; Strigea variegata (Creplin, 1825) Luhe, 1909 part.; Cotylurus variegatus (Creplin, 1825) Szidat,
1928; Cotylurus (Ichthyocotylurus) variegatus (Creplin, 1825) sensu Odening, 1969 part.; Cotylurus
platycephalus (Creplin, 1825) part.; Cotylurus pileatus (Rudolphi, 1802) part.; Cotylurus cumulitestis
Dubois, 1962; Tetracotyle variegata (Creplin, 1825); Tetracotyle ex Perca fluviatilis Moulinie, 1856;
Tetracotyle typica sensu Dujardin, 1858, T. typica de Filippi, 1854; Tetracotyle percae fluviatilis (Moulinie)
Diesing, 1858; Tetracotyle percae fluviatilis (Moulinie) Linstow, 1877; Tetracotyle percae Zschokke, 1884;
Tetracotyle percae fluviatilis Linstow, 1877. Synonymy after Sudarikov, 1984.

Habitat: swim bladder walls, gonads, kidneys, less common in the tissues of other organs.

Geographical distribution: not identified (Scarlato, 1987).

Suprafamily: Gymnophalloidea Odhner, 1905
Family: Bucephalidae Poche, 1907
Genus: Bucephalus Baer, 1827

Species: Bucephalus polymorphus Baer, 1827 (Fig. 1).

Syn.: Gasterostomum fimbriatum Siebold, 1848; Gasterostomum laciniatum Molin, 1859;
Bucephalus markewitschi Koval, 1949.

Habitat: intestine.

Geographical distribution: Kazakhstan — Syr Darya (PL 2 %) (Agapova, 1966); Russia — Volga
River near Samara (PL 13.2 %; 1l 9.5 ind.) (Kirillov et al., 2018); Turkey — Sapanca Lake (Soylu, 1990);
Czech Republic and Slovak Republic (Moravec, 2001); Latvia — Burtnieku, Durbes, Juglas, Raznas, Sildu,
Sivers, Slokas, Usmas Lakes; Kegums Water Reservoir; Daugava, Ritupe, Salaca Rivers (Kirjusina,
Vismanis, 2007); Azerbaijan — coast of the Southern Caspian (PL 14.3 %) (Mikailov, 1975), Yenikend
Water Reservoir (PL 11.1 %, 1l 2 ind.) (author’s data).

Genus: Rhipidocotyle Diesing, 1858

Species: Rhipidocotyle campanula Dujardin, 1845

Syn.: Distoma campanula Dujardin, 1845; Gasterostomum illense Ziegler, 1883; Bucephalus
polymorphus in Lihe, 1909 part. sensu Koval, 1959; Rhipidocotyle illense (Ziegler, 1883) Vejnar, 1956
sensu Skrjabin et Guschanskaja, 1962. Synonymy after Bykhovskaya, Kulakova, 1987 with additions.

Habitat: adult individuals in the intestine, incysted metacercaria in the gills, fins, muscles, eyes,
brain, subcutaneous tissue.

Geographical distribution: Uzbekistan — Aral Sea (PL 10 %), Amy Darya (PL 11.7 %; 11 25-39 ind.)
and Syr Darya basins (Osmanov, 1971); Russia — Volga River near Klimovka Vill. (PL 12.5 %; Il 6—
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19ind.) (Kirillov et al., 2018); Azerbaijan — coast the Southern Caspian (Mikailov, 1975), in the South
Caspian Sea (PL 33.3 %) (Ibrahimov, 1977), and the Yenikend Water Reservoir (PL 27.8 %, Il 2-5 ind.)
(Ibrahimova, Mikailov, 2006; Ibrahimova, 2008a, 2008b, 2009, 2010).

N tm ! T 200pm

Fig. 1. Trematode Bucephalus polymorphus. A — general view, B — enlarged anterior end with oral
sucker, C — enlarged posterior end. Photo: N. Ibrahimova

Suprafamily: Hemiuroidea Looss, 1899
Family: Azygiidae Luhe, 1909
Subfamily: Azygiinae Lihe, 1909
Genus: Azygia Looss, 1899
Species: Azygia lucii Miller, 1776
Syn.: Fasciola lucii Miller, 1776; Planaria lucii (Miller, 1776) Goeze, 1782; Distoma lucii (Muller,
1776) Zeder, 1800; Fasciola tereticollis Rud., 1802; Distoma tereticolle (Rud., 1802) Rud., 1809; Distoma
rosaceum Nordmann, 1832; Azygia tereticollis (Rud., 1802) Looss, 1899; Azygia lucii johanseni Pavlov,
1931). Synonymy after Skryabin, Gushanskaya, 1956.
Habitat: esophagus and stomach.
Geographical distribution: Serbia (Djikanovic et al., 2012); Czech Republic and Slovak Republic
(Moravec, 2001); Georgia — Japana Lake, Poti area (Murvanidze et al., 2018).

Family: Bunocotylidae Dollfus, 1950
Genus: Bunocotyle Odhner, 1928
Species: Bunocotyle cingulata Odhner, 1928
Habitat: intestine.
Geographical distribution: Iran — Gilan, Anzali and Mazandaran Provinces (Sefidkare-Langeroudi,
1965; Mokhayer, 1976; Pazooki, Masoumian, 2012).

Family: Orientocreadiidae Skryabin et Kowal, 1960
Genus: Orientocreadium Tubangui, 1931

Species: Orientocreadium siluri Bychowsky et Dubinina, 1954

Habitat: intestine.

Geographical distribution: Uzbekistan — Aral Sea (PL 15.5 %; Il 1-8 ind.), Amy Darya basin
(Surkhan Darya, Vakhsk Rivers — PL 31.8 %), Zerafshan (PL 23.5 %; Il 1-3 ind.), Amy Darya (PL 30.9-
31 %; Il 1-18 ind.), Syr Darya (PL 61.5 %; Il 1-40 ind.) Rivers (Osmanov, 1971); Kazakhstan — Ural (PL
3.5 %), Syr Darya (PL 28 %) Rivers (Agapova, 1966); Russia — Saratov Water Reservoir (Mordovinskaya
Pojma — PL 5.6 %) (Kirillov et al., 2018); Georgia — Tekhura River, Bebesiri Lake (Murvanidze et al.,
2018); Iraq — Zab River (Furhan, Shamall, 2017); Iran — Gilan Province (PL 60.47 %; Il 1-14 ind.) (Javad
et al., 2014); Turkey — Sapanca Lake (Soylu, 1990). The species was found in Europe, in the basins of
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the Black Sea, the Sea of Azov, and the Caspian Sea (Rubanova, Rubanov, 2015; Kirillov et al., 2018);
Azerbaijan — coast of the Southern Caspian (PL 33 %), water bodies in the Kura basin (PL 6 %, Il 1—
15 ind.) (Mikailov, 1975), Hajikabul Lake (PL 5.4 %, 1l 5-9 ind.) (Abdullayeva, 1971), in the South Caspian
Sea (PL 13.3 %) (Ibrahimov, 1977).

Order: Plagiorchiida La Rue, 1957
Suprafamily: Allocreadioidea Looss, 1902

Note: K.I. Skryabin and V.P. Koval (1966) identified this suptafamily as Allocreadioidea Nicoll, 1934
(Skryabin, Koval, 1966).

Family: Allocreadiidae Looss, 1902

Note: K.I. Skryabin and V.P. Koval (1966) identified this family as Allocreadiidae Stossich, 1903
(Skryabin, Koval, 1966). D. Gibson (Gibson, 1996) does not admit the family Bunoderidae Nicoll, 1914
and concerns the genera Bunodera, Crepidostomum, and Acrolichanus as part of the family
Allocreadiidae.

Genus: Allocreadium Looss, 1900

Syn.: Creadium Looss, 1899; Macrolecithus Hasegawa et Ozaki, 1926 part. Synonymy after
Skryabin, Koval, 1966 with additions.

Note. The Genus taxonomy is so far a subject of discussions. For instance, the validity of some
species (namely A. baueri, A. papilligerum, and A. carparum) needs confirmation.

Species: Allocreadium siluri Osmanov, 1967

Habitat: intestine.

Geographical distribution: Uzbekistan — Syr Darya mouth (PL 14.2 %; Il 10 ind.) (Osmanov, 1971).

Genus: Bychowskycreadium Mikailov, 1967

Note. The genus Bychowskycreadium with two species was discovered and described from Lake
Shilyan in Azerbaijan (Mikailov, 1975). In the Caspian Sea basin, this genus proved to be as rare as a
close genus Orientocreadium. Further, Bychowskycreadium has not been registered in the Republic,
since Shilyan Lake, the only known locality, was drained. Therefore, the genus was lost. Later on,
Bychowskycreadium was synonymized with the genus Allocreadium (Scarlato, 1987), that we consider
erroneous. In our opinion, Bychowskycreadium differs from both Allocreadium (a specialist cyprinids’
parasite) and Orientocreadium by main morphological features. We tend to insist that
Bychowskycreadium is a valid genus. For this reason, we list here both species, described by
T.K. Mikailov, in the genus Bychowskycreadium.

Species: Bychowskycreadium bychowsky Mikailov, 1967 (Fig. 2A)

Habitat: intestine.

Geographical distribution: Azerbaijan — Shilyan Lake (PL 16 %; 1l 1-15 ind.) (Mikailov, 1975).

Species: Bychowskycreadium schiliani Mikailov, 1967 (Fig. 2B)

Habitat: intestine.

Geographical distribution: Azerbaijan — Shilyan Lake (PL 3.2 %; Il 47 ind.) (Mikailov, 1975).

Genus: Bunodera Railliet, 1896

Syn.: Bunoderina Miller, 1936; Allobunodera Yamaguti, 1971. Synonymy after Gibson, 1996.

Species: Bunodera luciopercae Miiller, 1776

Syn.: Fasciola luciopercae O.F. Mlller, 1776; F. percae cernuae O.F. Miiller, 1776; Planaria lagena
Braun, 1788; Fasciola percae Gmelin, 1790; F. percina Schrank, 1790; Bunodera nodulosa (Frélich,
1791) Railliet, 1896; Distoma nodulosus Zeder, 1800; Crossodera nodulosa Cobbold, 1860; Distomum
nodulosum (Zeder) Looss, 1894; Bunodera nodulosa (Looss, 1899). Synonymy after Skryabin, Koval,
1966.

Habitat: intestine.

Geographical distribution: water bodies of the Northern America and Western Europe; also in the
basins of the White, Baltic, Black Seas, the Sea of Azov, the Caspian Sea, and the rivers of Siberia
(Markevich, 1951). Russia — Volga River near Samara (PL 20.0 %; Il 2-7 ind.) (Kirillov et al., 2018);
Czech Republic and Slovak Republic (Moravec, 2001); Azerbaijan — water bodies of the Kura basin (PL
3.2 %, Il 2 ind.) (Mikailov, 1975).

Family: Opecoelidae Ozaki, 1925
Subfamily: Plagoporinae Manter, 1947
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Genus: Sphaerostomum Stiles et Hassal, 1898
Species: Sphaerostomum bramae Muller, 1776
Syn.: Fasciola bramae Miller, 1776; Sphaerostomum majus Janiszewska, 1949. Synonymy after
Bykhovskaya, Kulakova, 1987.
Habitat: intestine.
Geographical distribution: Czech Republic and Slovak Republic (Moravec, 2001).

Fig. 2. Species of the Genus Bychowskycreadium. A — B. bychowsky. B — B. schiliani (after
Mikailov, 1975)

Family: Opecoelidae Ozaki, 1925
Genus: Nicolla Wisniewski, 1944

Species: Nicolla skrjabini lwanitzky, 1928

CuH: Crowcrocoecum skrjabini lwanitzky, 1928

Habitat: intestine.

Geographical distribution: basins of the Baltic, Black and Caspian Seas (Scarlato, 1987). Russia —
Saratov Water Reservoir (Mordovinskaya Pojma — PL 26.7 %) (Mineeva, 2016; Kirillov et al., 2018);
Czech Republic and Slovak Republic (Moravec, 2001); Iran — Zarrin River (PL 39 %) (Yakhchali et al.,
2012); Latvia — Daugava River, Kegums Water Reservoir (Kirjusina, Vismanis, 2007).

Genus: Plagioporus Stafford, 1904

Species: Plagioporus skrjabini Kowal, 1951

Habitat: intestine.

Geographical distribution: basins of the Danube and Dnieper Rivers (Scarlato, 1987).

Suprafamily: Plagiorchioidea Liihe, 1901
Family: Gorgoderidae Looss, 1899
Subfamily: Phyllodistominae Nybelin, 1926
Genus: Phyllodistomum Braun, 1899
Syn.: Spathidium Looss, 1899; Catoptroides Odhner, 1902; Microlecithus Ozaki, 1926; Vitellarinus
Zmeeyv, 1936; Gorgotrema Dayal, 1938 part. Synonymy after Pigulevsky, 1953.
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Note. The genus taxonomy is extremely confusing and requires careful research. Many features
used as species diagnostic characteristics are highly variable due to different habitats in the host body
and functioning of reproductive system (Kudinva, 1979, 1990, 1994; Pugachev, 2003).

Species: Phyllodistomum folium Olfers, 1816

Syn.: Distomum folium Olfers, 1816 nec D. folium Rud., 1819; Phyllodistomum folium (Olfers,
1816) Braun, 1899; Ph. phoxini Razmaschkin, 1974. Synonymy after Pigulevsky, 1953 and Bykhovskaya,
Kulakova, 1987.

Habitat: ureters and urinary bladder.

Geographical distribution: Russia — Saratov Water Reservoir (PL 6.7 %; 1l 2 ind.) (Kirillov et al.,
2018).

Species: Phyllodistomum petruschewskii Pigulewsky, 1953

Syn.: Phyllodistomum pigulewskyi Razmaschkin, 1974

Habitat: urinary bladder.

Geographical distribution: Ukraine — Southern Buh River (Scarlato, 1987).

Species: Phyllodistomum simile Nybelin, 1926

Syn.: Distomum folium Zschokke, 1884 part. nec D. folium Olfers, 1816; Phyllodistomum folium
Ldhe, 1909 part. Synonymy after Pigulevsky, 1953.

Habitat: ureters and urinary bladder.

Geographical distribution: basins of the White, Baltic, Black and Caspian Seas (Scarlato, 1987).

Suprafamily: Zoogonoidea Odhner, 1902

Family: Monorchiidae Odhner, 1911

Genus: Asymphylodora Looss, 1899
Species: Asymphylodora tincae Modeer, 1790
Syn.: Distoma tincae Modeer, 1790; Distomum perlatum Nordmann, 1832; Asymphylodora perlata

(Nordmann, 1832) Looss, 1899. Synonymy after Sobolev, 1955.

Habitat: intestine.
Geographical distribution: widely spread throughout Tinca tinca L., 1758 range (Scarlato, 1987).
Species: Asymphylodora kubanica Issaitschikoff, 1923
Habitat: intestine.
Geographical distribution: Azerbaijan — coast of the Southern Caspian (PL 28.6 %) (Mikailov, 1975).

Suprafamily: Schistosomatoidea Stiles et Hassall, 1898
Family: Clinostomidae Luhe, 1901
Genus: Clinostomum Leidy, 1856
Species: Clinostomum complanatum Rudolphi, 1819
Habitat: muscles under the skin and body cavity.
Geographical distribution: Uzbekistan — Aral Sea (PL 2.2-3.8 %; Il 1-2 ind.), Amy Darya basin,
Vakhsh River (PL 2.3 %) (Osmanov, 1971); Azerbaijan — coast of the Southern Caspian (PL 42 %, Il 1-3
ind.) (Mikailov, 1975), Southern Caspian area (PL 6.7 %) (Ibrahimov, 1977).

Suprafamily: Opisthorchioidea Looss, 1899
Family: Heterophyidae Odhner, 1914
Genus: Metagonimus Katsurada, 1913
Species: Metagonimus yokogawai Katsurada, 1912
Habitat: scale and fins.
Geographical distribution: basins of the Black (Dnieper, Dniester, Danube Rivers) and Caspian
Seas (Markevich, 1951); Czech Republic and Slovak Republic (Moravec, 2001).
Genus: Pygidiopsis Looss, 1907
Species: Pygidiopsis geneta Looss, 1907
Habitat: gills and muscles (superficial layers of the anterior half of the body).
Geographical distribution: basins of the Black Sea, Sea of Azov, and the Caspian Sea (Scarlato,
1987).
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Suprafamily: Hemiuroidea Looss, 1899
Family: Hemiuroidae Looss, 1899
Genus: Aphanurus Looss, 1909
Species: Aphanurus stossichi Monticelli, 1891
Habitat: esophagus and stomach.
Geographical distribution: Iran — Gilan Province (Anzali) (Sefidkare-Langeroudi, 1965; Mokhayer,
1976; Pazooki, Masoumian, 2012).

The Wels catfish (S. glanis) trematode parasites belong to three orders, 15 families, 24 genera and
33 species. Two orders, Strigeida and Plagiorchiida include 16 species each, while the order
Aspidogastridea is presented by one species only. The family Diplostomidae is the most species-rich (9
species).

The farther the host is located from the center of its native range, the more affected is its parasite
fauna. In Azerbaijan, where the Wels catfish exists at the southernmost boundary of its range, the number
of its trematode parasites declines to 14. Unlike the parasitic species infecting various hosts, the catfish
specific trematodes occur throughout its entire range, regardless of proximity to the center. Bucephalus
polymorphus, Orientocreadium siluri, and Diplostomum supathaceum are the most widespread catfish
parasites; Aspidogaster limacoides, Plagioporus skrjabini and Phyllodistomum petruschewskii were
recorded from Ukraine only, Allocreadium siluri and Bolboforus confusus from Uzbekistan,
Asymphylodora kubanica, Bychowskycreadium bychowsky, B. schiliani, Diplostomum mergi,
D. chromatophorum and D. paraspathaceum from Azerbaijan.
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CuctematnyHuu ornsag napasutis (Plathelminthes: Trematoda) eBponeuncbkoro

coma (Silurus glanis L., 1758)
H.E. IoparimoBa

€sponeiicbkuit, abo 3suuaikuin com (Silurus glanis L., 1758) e ogmielo 3 Baxnmeux npomucriosux pub. Moro
npupoaHU apean npocTsaraetbca Big CxigHoi €Bponu go 3axigHoi Asii. OcTaHHIiM YacoMm apean coma po3LInpUBCS
3aBAsKM IHTPOAYKLII SIK HA 3axid, Tak i Ha niBAeHb. EBPONENCLKMIA COM B Bogoimax AsepbarigkaHy 3HaxXOAUTbCA Ha
HarniBAEHHIWINn mexi cBoro apeany i 3yctpidaetbca B p. Kypa Ta ii 6acenHi. OrnsgoBux napasvTornoridyHmx pobit,
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NPUCBAYEHNX BUBYEHHIO TpEMaTo EBPOMNENCHKOro Coma, Hemae. Y AocnigKeHHs Oynu 3any4yeHi He yci cuctemaTuyHi
rpynu napasutis, abo X He Oynu oxonneHi BCi Teputopii, Ha SKMX nowwmpeHa us puba. 3 BUKOPUCTaAHHAM
nitepatypHux faHux OyB MiAroTOBMEHWA CUCTEMAaTUYHWIA OrMs4 TpeMaTto[ €BPOMErCcbKOro coMa B MeXax Noro
apeany (NpupoaHuii apean i TepuTopii, kyau 6yno 34iicHEeHO IHTPOAYKLIO), Y TOMY Yucni TepuTopii AsepbaiaxaHy.
[nsa KoXHOro Bnay BKa3sylTbCS MICLSI BUSIBIIEHHSI, CUHOHIMUW, NoOKanisalisi, NOKa3HWKK iHBasii Ta aBTopu, siki BUSIBUNU
napasutisB B Mexax apeany €eBponencbkoro coma. Y poboTi BMKOpUCTAHA CUCTEMa MapasMTUYHUX OpPraHi3mis,
onybnikoeaHa B «KaTtanosi napasutiB npicHoBogHux pub T[liBHiYHOI Agii». Kpim TOro, aBTop BpaxyBaB HOBI
JocnigkeHHss B obnacTi cuctematvkym TpemaTod. Takum YMHOM, y €BpOMencbkoro, abo 3BmyariHoro coma 6yno
3apeecTpoBaHo 33 Buan napasuTie-Tpemartos. CocanbHUKN, BUSIBNIEHI B €BPOMNENCLKOrO COMa, HanexaTb 4o 3 psaiB
(Aspidogastridea — 1 Bupg, Strigeida — 16 Buais, Plagiorchiida — 16 BugiB), 15 poauH, 24 popis. 3 Hux 14 Bugis
nowmpeHi B Bogonmax AsepbarimxaHy. [JoMiHyloUO 3a KinbkicTio BAAIB TpemaTtod y coma € poauHa Diplostomidae
(9 Buais). Tpu Buau (Bucephalus polymorphus, Orientocreadium siluri, Diplostomum spathaceum) Lwunpoko
po3noBClOAXeHi MO BCbOMY apeany coma. BcrtaHoBneHo, wo Aspidogaster limacoides, Plagioporus skrjabini,
Phyllodistomum petruschewskii 3yctpidaloTbecsa Tinbku B YkpaiHi, Allocreadium siluri, Bolboforus confusus — B
Y3bekuctaHi, Ta Asymphylodora kubanica, Bychowskycreadium bychowsky, Bychowskycreadium schiliani,
Diplostomum mergi, Diplostomum chromatophorum, Diplostomum paraspathaceum — B AsepbaiigxaHi.

KniouyoBi cnoBa: mpemamodu, cucmemMamuyHul ChUCOK, Mnapa3umu 3gu4alHOo20 COMa, [OKa3HUKU iHeaslil,
e2eoepaghidHe nowupeHHs.
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Cuctematnyecknu o63op napasutoB (Plathelminthes: Trematoda) eBponenckoro

coma (Silurus glanis L., 1758)
H.3. N6parnmoBa

EBponevickuit, unmn obblkKHOBEHHbIM coM (Silurus glanis L., 1758) aBnsieTca 0aHOM U3 BaXXHbIX MPOMbICIIOBLIX pbi6. Ero
€CTeCTBEHHbIV apean npoctupaetca ot BocTtouHor EBponbl Ao 3anagHon Asmn. B nocnegHee Bpemsi apean coma
pacwmpuncsa bnarogaps MHTPOOYKUMM Kak Ha 3anaf, Tak 1 Ha tor. EBponenckuin com B BogoeMax AsepbavimxaHa
HaxoOouTCsl Ha caMOM HOXHOW rpaHule cBoero apeana M BcTpedvaetcs B p. Kypa u eé 6acceiriHe. OBG30pHbIX
napasuTonornyeckux paboT, NOCBSALLEHHbIX U3Y4YEHUIO TpemaTon eBPOMNeNcKoro coMa, Het. ViccnegoBaHuammn Obinu
3aTPOHYTbI HE BCE CUCTEMATMYECKME IPYNMbl NApa3uToB, UMK e He Obin OXBaveHbl BCE TEPPUTOPUN, HA KOTOPbIX
pacnpocTpaHeHa faHHas pbiba. C Mcnonb3oBaHMEM NUTEPATYPHbIX AaHHbIX Obin NOArOTOBNEH CUCTEMAaTUYECKUN
0030p TpemaTon eBpOMEnCcKOro coMa B npederiax ero apeana (€CTECTBEHHbIA apean v TeppuTopuu, Kyaa Obina
OCyLLEeCTBMNEHA MHTPOAYKLUMS), B TOM yucre Tepputopum Asepbangxana. [na Kaxgoro Buaa ykasbiBalTCA MecTa
0BHapy>XeHWsl, CUHOHWMBI, FToKanuaauusi, nokasaTeny MHBa3uM U aBTopbl, OOHapPYXMBLUME MapasnToB B npeaenax
apeana eBponeiickoro coma. B paboTte ucnonb3oBaHa cuctema napasvTUYECKUX OpPraHU3MoB, OMyGrMKOBaHHas B
«KaTtanore napasmToB npecHoBogHbIX pbl6 CeBepHon A3um». Kpome Toro, aBTop y4en HOBble MCCreaoBaHus B
obnactm cuctematuku Tpematog. Takum o6pas3oMm, Yy €BpOMNencKoro unu oObIKHOBEHHOrO coma Obino
3aperucTpupoBaHo 33 Buaa napasutoB-Tpematog. CocanbLumkm, obHapyXeHHble Y eBPONecKoro coma, OTHOCATCS K
3 otpspam (Aspidogastridea — 1 Bua, Strigeida — 16 Buaos, Plagiorchiida — 16 Bugos), 15 cemencteam, 24 pogam.
M3 Hux 14 BngoB pacnpocTpaHeHbl B Bogoemax AsepbangkaHa. [Mpeobnagatowm no yicny BMAOB TpemaTod y
coma sBnisietcst cemenctBo Diplostomidae (9 BuaoB). Tpu Buaga (Bucephalus polymorphus, Orientocreadium siluri,
Diplostomum spathaceum) WMPOKO pacnpoCTpaHeHbl MO BCeMy apearly coma. YCTaHoBneHo, 4to Aspidogaster
limacoides, Plagioporus skrjabini, Phyllodistomum petruschewskii BcTpedatoTcs Tonbko B YkpauHe, Allocreadium
siluri, Bolboforus confusus — B Y3b6ekuctaHe, u Asymphylodora kubanica, Bychowskycreadium bychowsky,
Bychowskycreadium schiliani, Diplostomum mergi, Diplostomum chromatophorum, Diplostomum paraspathaceum —
B AsepbariaxaHe.

KnroueBble cnoBa: mpemamoObl, cucmemMamu4ecKkull CrucoK, napa3umsbli OBbIKHOBEHHO20 COMa, rokazamesiu
UHBasUU, eeozpaghudeckoe pacrpocmpaHeHue.
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Pathomorphological changes in the larvae cells of blood-sucking mosquitoes
(Aedes caspius Pallas, 1771) affected by parasitizing microsporidium

Amblyospora (=Thelohania) opacita Kudo, 1922
A.M. Nasirov, E.K. Gasimov, N.E. Ibrahimova, F.H. Rzayev

Microsporidia are highly specialized obligate intracellular parasites. They affect various tissues of most animal
groups. In Azerbaijan, 29 species and forms of microsporidia were recorded. Of these, 10 species (Amblyospora
minuta, Pleistophora obesa, Thelohania opacita, Th. opacita caspius, Th. vexans, Stempellia captshagaica,
St. magna, Nosema caspius, Nosema sp., Culicosporella sp.) were found in four species of blood-sucking mosquitos
(Culix pipiens pipiens, Aedes vexans, A. caspius, Culex theileri). The collected larvae were identified using the key of
Gutsevich et al. (1970). In the laboratory, the mosquito larvae were examined against a dark background under the
microscope MBS-9 to distinguish individuals infected with microsporidia. Smears were stained with azure-eosin.
Histological slices were prepared according to the Volkova and Yeletskiy method (1971); pathological changes in
host tissues were identified using the electron microscope JEM 1400. In the course of our research conducted in
2017-2018 on the Absheron peninsula (Azerbaijan), the life stages of the microsporidium Amblyospora
(=Thelohania) opacita Kudo, 1922 were found in the larvae of Aedes caspius Pallas, 1771. Examination of the
infected host cell ultrastructure revealed the following changes: rough endoplasmic reticulum and mitochondria
concentration around the parasite, an increase of cytoplasm volume, initiation of cell hypertrophy, disappearance of
fat, protein granules and rough endoplasmic reticulum at later development stages, a decrease in the number of
ribosomes in the cytoplasm and their simultaneous increase around the periphery of the nucleus, mitochondria
degradation. These changes cause a delay in the larva development. Microsporidiosis affects the whole mosquito life
cycle. The effect of microsporidia on the host organism manifests itself in the delayed larvae development and, in
some cases, their early death. First of all, the lipid granules disappear supposedly because of the intensification of
the host's aerobic metabolism to compensate for the energy loss caused by the developing parasites.

Key words: blood-sucking mosquitoes, larvae, microsporidia, changes in cells, ultrastructure.
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Introduction

Microsporidia (Phylum Microsporidia Balbiani, 1882) are highly specialized obligate intracellular
parasites. They affect various tissues of most groups of vertebrate and invertebrate animals (Issi, 1986;
Canning, Vavra, 2000). To date, more than 1400 species in 140 genera of microsporidia are described
(Manafov et al., 2017). The greatest number of microsporidium species is found in insects, including blood-
sucking mosquitoes of the Culicidae family. Mosquitoes are the hosts of more than 150 microsporidia
species in 25 genera (Andreadis, 2007; Nasirov et al., 2018), and many papers concern their fauna
(Khaliulin, 1973; Lavchenko, Issi, 1973; Kilochitskiy, Shermet, 1978; Khodzhaeva, 1988; Pankova et al.,
2000; Simakova, 2013; Seyed-Mohammad et al., 2016). Microsporidia are considered to be agents of
biological control for regulating the number of mosquito larvae (Alimov, 2007). The microsporidium
Amblyospora (= Thelohania) opacita Kudo, 1922, parasitizing blood-sucking mosquitoes, is widely spread
and has a wide range of hosts. For example, this species parasitizes in 12 mosquito species in Ukraine
(Kilochitskiy, Shermet, 1978), eight species in Russia (Khaliulin, 1973), one species in Kazakhstan
(Lavchenko, 1974), and three species in Uzbekistan (Khodzhaeva, Guliy, 1977). The geographic varieties
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of this species were recorded from other countries (White et al., 1994; Chapman et al., 1966; Kellen, 1966;
Kellen et al., 1965). Microsporidia of this genus develop mainly in the host's fat body, although for some
species, the development is also possible in hemocytes, ovaries, etc. (Khaliulin, lvanov, 1971).

In Azerbaijan, 29 species and forms of microsporidia were registered. Of these, 10 species
(Amblyospora minuta, Pleistophora obesa, Thelohania opacita, Th. opacita caspius, Th. vexans,
Stempellia captshagaica, St. magna, Nosema caspius, Nosema sp., Culicosporella sp.) were found in
four species of blood-sucking mosquitoes (Culix pipiens pipiens, Aedes vexans, A. caspius, Culex theileri)
(Alikhanov, 1972, 1973a, 1973b, 1979, 1986; Alikhanov et al., 1985). In total, 24 species and 3
subspecies of mosquitoes are common in Azerbaijan (Namazov, 2016). Of these, three species are
carriers of malaria (An. sacharovi, An. maculopennis, An. subalpinus).

To date, the Microsporidia research has moved to the new level with the use of electron
microscopic methods. These methods contribute to the identification of structural diversity of the trophic
stages and spores, the nature of their relationship with the host cell, and especially the pathological
changes that occur in the host tissues and cells. Given the unique properties of these obligate
intracellular parasites of blood-sucking mosquitoes and their high diversty, miscrosporidia may be
considered as model objects of theoretical parasitology, cytology and molecular biology. In therms of
practical application, microsporidia can by refarged as potential agents of biological control of malicious
bloodsuckers, which was the basis for our research.

Materials and methods

The research was conducted in the Absheron region (Azerbaijan) from the end of May to the
middle of September of 2017-2018. We collected mosquito larvae, identified them using Gutsevich et al.,
1970, and then chose the specimens of Aedes caspius Pallas, 1971 for our study.

In the laboratory, the collected material was examined against a dark background under the
microscope MBS-9 to distinguished individuals infected with microsporidia. Smears were fixed with
methyl alcohol for 1-2 minutes, and then stained with azure-eosin according to Giemsa-Romanowsky
(Voronin, lIssi, 1974). For the histological slide preparation, we used the Volkova-Yeletskiy method
(Volkova, Yeletskiy, 1971). The following steps were taken to identify pathological changes in host tissues
with the use of electron microscope JEM 1400.

The obtained samples (3™ and 4™ stage of infected mosquito larvae) were prepared in 0.1 M
phosphate buffer (pH=7.4), fixed in a solution of 2.5 % glutaraldehyde, 2 % paraformal-aldehyde, 4 %
sucrose, 0.1 % picrinic acid and transferred to the Electron Microscopy Laboratory of the Scientific
Research Centre of Azerbaijan Medical University. First, each sample was washed thrice in a 0.1 M
phosphate buffer (pH=7.4) for 15 minutes (45 minutes in total) in the laboratory. According to the common
methods adopted in light and electron microscopic investigations, the slices were kept in the mixed solution
of 1.5 % red blood salt and 1 % OsOs, 0.1 M phosphate buffer for 1.5 hours in the post fixation phase.
After that, each specimen was once again washed thrice in 0.1 M phosphate buffer (pH=7.4) for 15
minutes and the slices were dehydrated at the Il phase. In this case, each specimen was passed thrice
through 50 % alcohol, and then through 70 % and 96 % alcohol, consequently, for 15 minutes (45 minutes
in total). Then each slice was washed thrice in the solution of 50 % pure alcohol and 50 % pure acetone for
15 minutes (45 minutes in total) and fixed thrice in pure acetone for 15 minutes (45 minutes in total). The
next IV phase was the block preparation. For this purpose, the Araldite-Epon solution of five components
(Epon-812, DDSA, Araldite M, Dibutalftalat and DMP-30) was used. The component proportions varied
depending on the number of samples to be taken. The block preparation phase is divided into several
parts: a) 75 % of the solution is pure acetone and 25 % is Araldite-Epon; b) 50 % of the solution is pure
acetone and 50 % is Araldite-Epon; c) 25 % of the solution is pure acetone and 75 % is Araldite-Epon; d)
the slices are kept in the solution of 100 % Araldite-Epon for an hour (Kuo, 2007; Weakley, 1975).

After completing the last stage, the samples were placed in pre-selected and numbered ready-
molds and placed in a thermostat. The slices were kept a day at 37°C, a day at 45°C, and a day at 60°C
(total 3 days) in thermostats. The ready-made blocks were removed from the molds and the semi-slim
(1 p) cuts were prepared via Leica EM UC7 thermal ultramicrotome. The sections were stained by
double-dyeing method (a solution of 0.5 % methylene abundance, 0.5 % azur Il, 0.5 % buffer and b-
solution — 5 % alcohol, 0.1 % fuchsine) (D’Amico, 2005). Semi-slim cuts were reviewed in the Promo Star
(Zeiss) microscope and the images of the necessary parts were captured with the digital camera system
Canon D650 (Japan). After the pyramids were developed from the selected areas of the necessary parts
of semi-slim cuts observing by the light microscope, silver and gold ultraslim cuts were developed at 50—
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80 nm thick via the above mentioned ultramicrotomy and were collected into the grids. Further, the cuts
were stained at 2 % uranyl acetate solution for 15 minutes, then at 0.6 % pure lead citrate prepared in
0.1 M NaOH solution for 0.5-1 minutes (Kuo, 2007) and examined using Transmission Electron
Microscope. Ultraslim cuttings were investigated under the tension of 80-KV at JEM-1400 TEM (JOEL-
Japan), and electronogrammes were taken with the lower and lateral cameras (Veleta).

Results and discussion

Our research in the Absheron Region in 2017-2018 revealed that the 3rd and 4th larvae stage of
Aedes caspius are invaded with microsporidium Amblyospora (=Thelohania) opacita from May to late
September. The light and electron microscopy techniques are widely used in the studies of pathological
changes in the host tissues and cells in case of microsporidiosis (Chen, 1998; Becnel, Andreadis, 1998).
We also used these methods in our research. First, microsporidium spores enter the intestinal cavity of
blood-sucking mosquitoes. At this stage, no external symptoms are noticed. Parasites (spores) can be
seen only on histological specimens and on electronogramms (Fig. 1, microsporidian spores are indicated
by arrows). In the studies of microsporidia parasitizing blood-sucking mosquitoes (including the genus
Amblyospora), N. Andreadis also confirms the above data on research methods, localization and
symptoms (Andreadis, 2007). Sporoplasm is shot into the host cell with the help of a polar parasite tube.
Sporoplasm is an invasive stage, represented by a single nucleus (or diplocaryon), surrounded by a thin
layer of cytoplasm with monoribosomes. When in dispute, it does not have its own shell. Along the
channel of the polar tube ejected from the spores, the parasite's core “squeezes” into the host cell. It can
be said that the microsporidium gene is inserted into the host cell. In the host cell, the sporoplasm is
already surrounded by its own plasma membrane. Few hours later, the sporoplasm increases in size, a
rough endoplasmic reticulum (RER) appears in its cytoplasm, and it turns into meront, the proliferative
stage of the microsporidium life cycle. We found several stages (meront, sporoblast and spore) of the
parasite in the host cells in the larvae’s fat bodies. A spore and its ultrastructure is shown in Fig. 2.

The host cell hypertrophy began with the onset of sporogony. At this stage, destructive changes
occurred in the host cell: RER, fat and protein granules disappeared, the number of ribosomes decreased
in the cytoplasm and at the same time increased along the periphery of the nucleus, mitochondria
degraded. The hypertrophied cells are characterized by the nucleus hypertrophy with strong invagination
of its shell and the formation of lobes that increase its surface, or even the appearance of multi-core. Liu
(1972) found that the fat body cells infected by Thelohania bracteata can be distinguished from the
uninfected ones by the presence of particles, which are larger in size and lower in density. Also, the
nuclear pore has a larger diameter in the infected cells. In addition, the central granule in the nuclear pore
complex is usually absent (Liu, 1972). The strongest pathological changes were peculiar to the cells of
mesodermal origin. The infected cells that lost the ability to autolysis often live longer than those not
infected. During insect metamorphosis, not being subjected to apoptosis, unlike the normal cells, they are
transphasically transmitted from larvae to adult individuals.

The relationship of microsporidium with the mitochondria of the host cell (due to the fact that there
are no mitochondria in microsporidium) is of particular interest (Dolgikh et al., 2011). It ranges from the
complete absence of a visible reaction of these organelles to parasite invasion to the integration of the
parasite cell with the mitochondria of the host cell. Electron diffraction patterns of many microsporidia
show structured bonds between the membranes of the organelle and the parasite cell.

Microsporidiosis affects negatively the life cycle of mosquitoes. The effect of microsporidia on the
host organism is manifested in the delayed larva development or sometimes its early death. At the initial
stage, the lipid granules disappear, probably as a result of the intensification of the host's aerobic
metabolism processes to compensate for the energy loss caused by the developing parasites. The above
data are confirmed in blood-sucking mosquitoes of the genus Aedes infected by the microsporidium
Thelohania opacita (Kilochitzky et al., 1980).

The influence of microsporidiosis on the mosquito larva hemolymph manifested itself in an increase
in the prohemocyte proportion, in appearance of multicore free-circulating cells on the 6th day after
infection, and in suppression of the hemolymph melanisation during mass parasite sporogenesis
(Vorontsova et al., 2004). For some microsporidium species, the hemocyte participation in the spread of
infection throughout the host organism has been shown (David, Weiser, 1994). There is also evidence of
in vitro suppression of microsporidial spore phagocytosis (Ditrich et al., 1997) and the ability of
microsporidia to multiply in insect hemocytes (Kozlov et al., 1988). A characteristic symptom of
microsporidiosis of mosquito larvae is a deposition of black dots and small irregular-shaped spots under
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the cuticle (“atretization reaction”). At the same time, the larvae acquired a milky-white colour, which is
the result of massive accumulation of spores in the fat body. Lipid granules are practically absent in the
tissues with intensive infestation of parasites. In our research, a massive accumulation of spores
(sporophore clusters) in the fat body was also visually observed on the 1st and 2nd abdominal segments
of the larvae of blood-sucking mosquitoes infected with Amblyospora (=Thelohania) opacita microsporidia
under a light microscope. On the histological specimens and on smears, the above-said was also clearly
visible (Fig. 3, clusters are indicated with arrows).

Fig. 1. Spores of the microsporidium Amblyospora (Thelohania) opacita in the larvae of the blood-
sucking mosquito Aedes caspius. Explanations in the text. A and B — light microscopy, semi-thin
section (thickness 1 um). D’Amico staining. C and D — electron microscopy, ultrathin sections (thickness
60 nm). Staining: uranyl-acetate and lead citrate

According to other authors (Seleznyev, Raushenbakh, 2003), the cells infected with microsporidia are
in a state of physiological stress. Neurosecretory brain cells stop prothoracotropic hormone secretion into
hemolymph, and, as a result, the synthesis and secretion of the ecdysone, the moulting hormone,
decreases, so, infected insects experience moulting difficulties. The juvenile hormone esterase activity
decreases. For this reason, insects also have difficulties in undergoing metamorphosis. Infection with
microsporidia leads to pathological disorders of hormone-dependent morphogenetic processes like cell
differentiation and specialization, molting, metamorphosis, diapause, and insect reproduction (Alikhanov,
1973a; Issi, Tokarev, 2002). We are convinced that the mechanisms underlying parasite-host relations in
microsporidiosis do not differ from the relationships in parasite-host systems formed by parasites of other
systematic affiliation.
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Fig. 2. Microsporidia Amblyospora (=Thelohania) opacita. A and B — electron microscopy, ultrathin
sections (thickness 60 nm). Staining: uranyl acetate and lead citrate. A: N — nucleus, one arrow —
endospore (chitin), two arrows — exospore (protein). B: arrows — ribosomes, 1 — anchoring disc, 2 —
polaroplast, 3 — polar tube
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Fig. 3. Accumulation of microsporidium spores in the fat body of the mosquito larvae. Explanations
in the text. A, B, C and D - light microscopy, semi-thin section (thickness 1 micron). D’Amico staining. C:
V — vacuoles, one arrow — hypoderm of mosquito larvae, two arrows — cuticle. D: V — vacuoles, arrows —
sporophore clusters, flower — fat bodies
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Conclusions

1. The life cycle stages of the microsporidium Amblyospora (=Thelohania) opacita were revealed in
the blood-sucking mosquito Aedes caspius in Absheron.

2. Ultrastructure studies of the infected mosquito cells showed that an increase in the cytoplasm
volume of the host cells occurs at the initial stage of microsporidiosis. Rough endoplasmic reticulum and
mitochondria of the host cell cytoplasm are concentrated around the parasite.

3. Host cell hypertrophy occurs at the initial stage of sporogony; RER, fat and protein granules in
the cell cytoplasm disappear.

4. During sporogony, the destructive changes amplify, and the number of ribosomes in the host cell
cytoplasm falls sharply. Mitochondria degradation and nucleus hypertrophy are observed.
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MaTomopdponorivyHi 3MiHK y KNiTUHaX IMYNHOK KPOBOCUCHUX KoMmapiB (Aedes
caspius Pallas, 1771) npu napa3utyBaHHi mikpocnopugii Amblyospora

(=Thelohania) opacita Kudo, 1922
A.M. Hacupos, E.K. Kacumos, H.E. I6parimoBa, ®.I'. P3aeB

Mikpocnopuaii € rpynoto BMcokocneLianiaoBaHnx obrniraTHUX BHYTPILUHbOKNITUHHUX Napa3uTiB. BoHW BpaxatoTb pisHi
TKaHWHW BinbLiocTi rpyn TBapuH. B AsepbangxaHi 6yno susieneHo 29 sugis i dopm Mikpocrnopugin. 3 Hux 10 Buais
(Amblyospora minuta, Pleistophora obesa, Thelohania opacita, Th. opacita caspius, Th. vexans, Stempellia
captshagaica, St. magna, Nosema caspius, Nosema sp., Culicosporella sp.) 6ynu Bia3HadeHi y 4-x BuaiB (Culix
pipiens pipiens, Aedes vexans, A. caspius, Culex theileri) kpoBOCUCHMX kOMapiB. BuaoBy npuHanexHicTb 3iGpaHmnx
NINYMHOK BCTAHOBIOBaNM 3a Bu3Ha4yHMkom A.B. MNyueBuy Ta iH. (1970). 3ibpaHi eksemnnapun Kkomax nepernsigany Ha
TemMHoMy Thni Mikpockona MBC-9 ansi BUsSiBNEHHs 0CO6UH, 3apaxeHnx mikpocnopugiasmm. Masku cdapbysanu asyp-
€03MHOM. [1Na NpuUroTyBaHHS riCcToNoriyHMX npenapartiB BukopucToByBanu metog O.B. Bonkosoi i KO.K. €neupkoro
(1971), a ona BUSABNEHHs NAaTOMOPEONOriYHMX 3MiH B NMMYMHKaX BUKOPUCTOBYBaNWM eneKkTpoHHun mikpockon (JEM-
1400). JocnigxeHHs HasaBHOCTI MiKpoCcrnopuain y KpOBOCUCHUX koMapiB Bugy Aedes caspius Pallas, 1771, npoBeaeHi
Hamn B 2017-2018 pp. Ha TepuTopii ABwepoHa (AsepbangxaH), BUSBUMM CTafil XXUTTEBOrO LMKITY MiKPOCMOPUAIN
Amblyospora (=Thelohania) opacita Kudo, 1922. BuB4YeHO ynbTpacTPyKTypy iHBa3MBHWX KMiTUH rocrnodaps i
BCTaAHOBIEHO, LLO LIOPCTKA eHAaonnasmMatuyHa citka i MITOXOHAPIi KMiTUHWM rocnofapsi KOHLEHTPYIOTLCA HaBKOSO
napasuta, obcar umTonnasmm 36inbLUyeTbCH, NOYNHAETLCA rinepTpodpis KNiTWH, B NOA4anbLIOMY 3HUKaKTh LLIOPCTKA
eHgonnasMaTuyHa citka, >XUpOBI i BINKOBI rpaHynu, KinbkicTb pMOOCOM 3MEHLUYETLCS B LMTOMMAa3Mi i OfHOYacHO
36inbwyeTbca No nepudepii sapa, AerpagyloTb  MITOXOHApI, BiAOyBaeTbCcs 3aTpyMMKa pPO3BUTKY JFMYMHOK.
Mikpocnopngio3 HeraTMBHO i€ Ha LMK PO3BUTKY KPOBOCUCHWX KOMapis. Bnnue Mikpocnopuain Ha opraHiam
rocrnogaps BUSIBNSETbCA Y 3aTPMMLi pO3BUTKY NMUMHOK abo, iHoAi, ix paHHbOiT 3armbeni. B nepwy yepry BinbyBaeTtbes
3HUKHEHHS MiNigHUX rpaHyn, MMOBIPHO, sik pe3ynbTaT iHTeHcudikauii npouecis aepobHoro metaboniamy rocnogaps
ONS BiOLIKOAYBAHHS €HepreTMYHoro 3uTky, HaHeCEeHoro napasutamu, ki po3BMBarOTbLCA.

KnrouoBi cnoBa: Kpo8oCUCHI Komapi, TUYUHKU, MiKpocriopudii, 3MiHU 8 KrnimuHax, yfibmpacmpyKkmypa.
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MaTomopdgonormyeckme 3aMeHeHUs B KneTkax JIMYMHOK KPOBOCOCYLUMX KOMapoB
(Aedes caspius Pallas, 1771) npu napasnTupoBaHUn MUKpocnopuanmn

Amblyospora (=Thelohania) opacita Kudo, 1922
A.M. Hacupos, 3.K. KacbimoB, H.3. U6parumoBa, ®.I. P3aeB

Mukpocnopuanm npeacTaBnaloT coboM  rpynny  BbICOKOCNELMANM3NPOBaHHbIX OBNMraTHbIX BHYTPUKIETOYHbIX
napasutoB. OHM NopaxatT pas3nuyHble TKaHn 6oNbLUMHCTBA rpynn XMBOTHbIX. B AsepbarigxaHe 66110 BbiABNEHO 29
BMAOB 1 cdopM Mukpocnopuanii. N3 Hux 10 BugoB (Amblyospora minuta, Pleistophora obesa, Thelohania opacita,
Th. opacita caspius, Th. vexans, Stempellia captshagaica, St. magna, Nosema caspius, Nosema sp.,
Culicosporella sp.) 6einn oTMmeueHbl y 4-x BuaoB (Culix pipiens pipiens, Aedes vexans, A. caspius, Culex theileri)
KpOBOCOCYLLMX KOMapoB. BragoByo nprvHagnexHocTb cobpaHHbIX MWMYMHOK YyCTaHaBnvMBanu NO onpegenurento
A.B. TyueBny n gp. (1970). CobpaHHble 3K3eMnnspbl HAaCEKOMbIX MpocMaTpuBany Ha TEMHOM (hOHe MuKpockona
MBC-9 pna BbisiBNeHWst 0CO0eN, 3apaXeHHbIX MuKkpocrnopuausmu. Masku Kpacunu  asyp-303vHoM. [ns
NMPUroTOBIIEHNSI TMCTONOMMYECKMX NpenapaToB ucnones3osarnca metoq O.B. Bonkoson u KO.K. Eneukoro (1971), a ans
BbISIBNIEHUSI NAaTOMOPONOrMYecKnX U3MEHEHUIN B NNYMHKAX UCMONb30BaNM 3MeKTPOHHbIA Mukpockon (JEM-1400).
VMccnegoBaHusa  Hanuums  MUKpPOCMNOpUAUM Yy  KPOBOCOCYLUMX KOMapoB Buaa Aedes caspius Pallas, 1771,
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npoeedeHHble Hamyn B 2017-2018 . Ha TeppuTopun AbGliepoHa (AsepbanigxaH), BbIBUNIM CTaauu XXU3HEHHOTO
uukna mukpocnopuauin Amblyospora (=Thelohania) opacita Kudo, 1922. N3yyeHa ynbTpacTpyKTypa WHBa3MBHbIX
KMNETOK XO3sIMHa M YCTaAHOBIIEHO, YTO LUepoxoBaTas 3HAoMNNasMaTuyeckasi CETb MU MUTOXOHOPUMN KIETKM X03siMHa
KOHLIEHTPMPYIOTCS BOKPYr napasuta, obbem UMTOMMasMbl YBENIMYMBAETCS, HauMHaeTCcs rmnepTpodust KNeTok, B
JanbHenlWeM McYe3aloT LepoxoBaTasl dHAoMNMasMaTuyeckasi CeTb, >KUPOBble W MPOTEVMHOBbIE TPaHyrbl, YMCIO
pnbocoM yMeHbLUaeTcs B LMTONNasmMe W OAHOBPEMEHHO YBenuyMBaeTcs Mo nepudepun sigpa, Aerpagupyrot
MWUTOXOHAPUW, MPOUCXOANT 3aepkKa PasBUTUS NMUUUHOK. MUKpPOCNOpMANO3 HeraTUBHO AEWCTBYET Ha LMKI pPa3BUTUSA
KPOBOCOCYLLMX KOMapoB. BnuvsHue mwukpocnopuaui Ha opraHuaM Xo3siHa MPOSIBNSETCS B 3a4EepXKe pasBuTUS
NIMYMHOK WKW, MHOTAA, UX paHHewn rnbenblo. B nepBylo ovepenb NPOUCXOAMT MCYE3HOBEHME NUMUAOHBIX FpaHyr,
BEPOATHO, KaK pe3ynbTaT WMHTEHCUMMKaLUM npoLeccoB a3pobHoro metabonuama Xxo3avHa AN BO3MELLEHUS
3HEepreTnYeckoro yuiepba, HaHECEHHOro pa3BMBaOLLMMUCS NapasuTamu.

KnioueBble cnoBa: Kkposococywjue KOMapbl, JIUYUHKU,  MUKDOCTOpUOUU, U3BMEHeHUs 8  K/lemkax,
ynbmpacmpykmypa.
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New data on the spider fauna (Araneae) of the Penza Region (Russia)
N.Yu. Polchaninova

Arachnological research in the Penza Region was conducted in the 1980s and in the mid-2000s only. Initially, a list of
112 species was published and spider distribution within five types of habitats throughout the region was analyzed
(Pyatin, 1988). Later on, spiders were studied in four segments of the Privolzhskaya Lesostep Nature Reserve and the
species lists for each segment were compiled (Polchaninova, 2008, 2015a, b, 2020). In total, 273 spider species of 23
families were recorded from the reserve. The segments are located in four administrative districts of the region. The
present paper provides an annotated list of 71 spider species recorded for the first time from the Lunino District. The
material was collected by pitfall trapping in 2004 and 2005 in five habitats in the Nature Monument Solontsovaya
Steppe: meadow steppe on the chernozem soil on a gentle slope (33 species), steppe on the clayey soil on a steep
gully slope (33 species), steppe on the solonetz soil on a gentle slope (43 species), sand and clay quarry (28 species),
and bank of a pond (29 species). The most abundant was the spider assemblage of the meadow steppe (736
individuals) dominated by Pardosa fulvipes (62 % of total spiders collected in the habitat). Other spider assemblages
were less abundant (minimum 243 individuals on the pond bank and maximum 324 individuals in the solonetz steppe),
and their dominance structure was more uniform. The dominant complexes consisted of Gnaphosa lugibris,
Haplodrassus signifier and Xerolycosa miniata in the clayey steppe (53 % of total spiders in the habitat), X. miniata,
P. fulvipes, P. palustris, and P. agrestis in the solonetz steppe (60 %), X. miniata and P. fulvipes in the quarry (57 %),
and P. fulvipes, P. palustris, and Diplostyla concolor on the pond bank (63.5 %). Thus, Pardosa fulvipes and
Xerolycosa miniata were the most numerous species at the study site. A high abundance of both species was also
observed in the Borok segment of the Privolzhskaya Lesostep Nature Reserve, which suggests similarity of ecological
conditions in the grassland habitats of both localities. One species, Mastigusa arietina, is new to the Penza Region.
Taking into account 40 species recorded by M. Pyatin (1988) but absent from our collection, the spider fauna of the
Penza Region numbers 313 species of 27 families.

Key words: araneofauna, species distribution, steppe habitats, protected areas, Volga Upland.
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Introduction

The first information about the araneofauna of the Penza Region dates back to the beginning of the
20" century (Skorikov, 1903; Greze, 1911). Then, after a gap of more than 70 years, M. Pyatin (1988)
published a list of 112 species of 15 families. Spiders were collected in five types of habitats, but the collecting
localities were not provided in the paper. In 2004 and 2005, an arachnological research was conducted in
the Nature Reserve Privolzhskaya Lesostep. As a result, the checklists of spiders of the four reserve’s
segments were compiled, and a total of 273 species was listed (Polchaninova, 2008, 2015a, b, 2020).

The aim of the present paper is to make an annotated list of spiders collected in a new locality in the
Penza Region, and to summarize knowledge about the regional araneofauna.

Material and methods

The study area, a Nature Monument Solontsovaya Steppe, is located in the Lunino District of the
Penza Region between the villages of Nazaryevka 53°36'29"N 44°59'04"E and Ferlyudinka 53°36'01"N
454°03'09"E, near an abandoned village of Merlinka. The site is characterized by a strongly dissected relief
of erosion-landslide origin formed by deep circus depressions and a branched system of ravines and gullies.

Five habitats located along the landscape transect were studied: meadow steppe on chernozem soll
on a gentle slope (abbreviation in the species list — MdSt); steppe on a steep clayey slope dominated by
Galatella sp. — CISt; secondary steppe on solonetz soil on a gentle slope dominated by Silaum silaus (L.)
Schinz & Thell) — SISt (in USDA soil taxonomy, the solonetz corresponds to the sodium-rich Alfisols); sand
and clay quarry — Quar; bank of a pond — PB.

Spiders were collected in 2004 and 2005 by pitfall trapping. Cropped two-liter plastic bottles were
used as traps and set up in a line of 10 traps at a distance 10 m from each other. The sampling period started
in mid-June and lasted to early October. The traps were checked out monthly; in total, 1823 individuals of
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adult spiders were collected. A list of species is provided with a code of habitat (see above), number of
males/females and collecting date(s). The nomenclature follows the World Spider Catalog (WSC, 2020).

The dry grassland spider fauna of the Solontsovaya Steppe was compared to those of the
Ostrovtsovskaya Steppe and Kuncherovskaya Lesostep segments of the Privolzhskaya Lesostep Nature
Reserve. The reserve’s segments are studied better and have lager areas. The Ostrovtsovskaya Steppe
lies southernmost, while the Solontsovaya Steppe is located northernmost. The Kuncherovskaya Lesostep
hosts a drier variant of meadow and sandy steppe.

Results and discussion

The collected spiders belong to 71 species in 15 families. Three families are the most species-rich:
Lycosidae — 15 species, Gnaphosidae — 13 species, and Linyphiidae — 12 species. They are easily caught
by pitfall traps and dominate in the ground-dwelling spider assemblages in various landscapes and habitats.
Their ratio in local faunas depends on climatic conditions and habitat types. Linyphiidae is the most diverse
family of Palearctic prevailing in high latitudes in mesic and wet habitats (Eskov, 1981). In dry grassland
ecosystems, it is most diverse in mesic meadows and meadow steppes (Polchaninova, Prokopenko, 2013).
Gnaphosidae is the richest in the south of Palearctic, while Lycosidae does not show a clear latitudinal
dependence.

List of species
Family Araneidae

1. Araneus quadratus Clerck, 1757: SISt, 1f, 18.08-24.09.2004; Ouar, 1f, 18.08—24.09.2004.

2. Hypsosinga sanguinea (C.L. Koch, 1844): SISt, 1f juv., 18.08-24.09.2004; BP, 1f, 20.09-
19.10.2005.

3. Mangora acalypha (Walckenaer, 1802): MdSt, 1f, 18.06—12.07.2005.

Family Cheiracanthiidae
4. Cheiracanthium erraticum (Walckenaer, 1802): CISt, 1f, 15.06-12.07.2005.
Family Clubionodae

5. Clubiona caerulescens L. Koch, 1867: BP, 1f, 18.08—24.09.2004.

6. Clubiona neglecta O. Pickard-Cambridge, 1866: MdSt, 1f, 20.07-17.08.2004; 1m, 18.06—
12.07.2005; CISt, 2f, 15.06—12.07.2005; SISt, 1f, 27.06—19.07.2004; 1f, 15.06—-12.07.2005.

Family Gnaphosidae

7. Drassodes pubescens (Thorell, 1856): MdSt, 1f, 20.07-17.08.2004; 1f, 18.06—12.07.2005; 1f,
20.09-19.10.2005; SISt, 3m, 1f, 27.06—-19.07.2004; 2f, 18.08—24.09.2004.

8. Drassyllus praeficus (L. Koch, 1866): MdSt, 1m, 18.06-12.07.2005; CISt, 1m, 5f, 15.06—
12.07.2005; SISt, 3m, 1f, 15.06-12.07.2005; Quar, 1f, 27.06-19.07.2004; 2m, 2f, 20.07-
17.08.2004.

9. Drassyllus pusillus (C.L. Koch, 1833): MdSt, 33m, 9f, 18.06—12.07.2005; 2f, 20.09—19.10.2005;
CISt, 7f, 15.06—-12.07.2005; SISt, 1m, 4f, 15.06—12.07.2005; Quar, 3f, 27.06—19.07.2004; 2m, 5f,
20.07-17.08.2004; 1f, 15.06—12.07.2005.

10. Gnaphosa lugubris (C.L. Koch, 1839): MdSt, 1m, 18.06—12.07.2005; CISt, 5f, 20.07-17.08.2004;
1f, 18.08-24.09.2004; 31m, 14f, 15.06-12.07.2005; 1f, 20.09-19.10.2005; Quar, 1f, 20.07—
17.08.2004; BP, 5m, 3f, 18.06—-12.07.2005.

11. Haplodrassus signifer (C.L. Koch, 1839): MdSt, 34m, 9f, 18.06—12.07.2005; CISt, 1m, 20.07—
17.08.2004; 15m, 6f, 15.06—12.07.2005; SISt, 1f, 20.07-17.08.2004; 1f, 27.06—19.07.2004; Quar,
9m, 7f, 20.07-17.08.2004.

12. Haplodrassus silvestris (Blackwall, 1833): SISt, 1f, 15.06—12.07.2005.

13. Haplodrassus umbratilis (L. Koch, 1866): Quar, 1m, 27.06—19.07.2004.

14. Micaria formicaria (Sundevall, 1831): MdSt, 1f, 20.07-17.08.2004; CISt, 1m, 15.06-12.07.2005;
1m, 20.09-19.10.2005; SISt, 1m, 1f, 20.07-17.08.2004; Quar, 1f, 15.06-12.07.2005; BP, 1f,
18.06-12.07.2005; 1m, 20.09-19.10.2005.

15. Micaria pulicaria (Sundevall, 1831): CISt, 2f, 15.06—-12.07.2005.

16. Zelotes azsheganovae Esyunin, Efimik, 1992: MdSt, 2m, 18.06—-12.07.2005; SISt, 1f, 27.06—
19.07.2004; 1f, 18.08—-24.09.2004; Quar, 1m, 15.06—-12.07.2005; BP, 1f, 18.08-24.09.2004.

17. Zelotes electus (C.L. Koch, 1839): SISt, 1m, 15.06—12.07.2005.

18. Zelotes latreillei (Simon, 1878): BP, 2m, 1f, 18.06—12.07.2005.
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Zelotes longipes (L. Koch, 1866): CISt, 1m, 1f, 18.08-24.09.2004; 2f, 15.06—12.07.2005; SISt,
1f, 18.08—24.09.2004; Quar, 2m, 18.08-24.09.2004.

Family Hahniidae

20.

Mastigusa arietina (Thorell, 1871): SISt, 2f, 20.07-17.08.2004.

Family Linyphiidae

21.

22.

23.

24.
25.
26.

27.
28.

290.
30.
31.

32.

Agyneta rurestris (C.L. Koch, 1836): MdSt, 1m, 20.07-17.08.2004; CISt, 1f, 20.07-17.08.2004;
SISt, 2f, 27.06—19.07.2004; 1f, 18.08—24.09.2004; Quar, 1f, 20.07-17.08.2004.

Centromerus sylvaticus (Blackwall, 1841): CISt, 1f, 18.08—24.09.2004; 1f, 15.06—12.07.2005;
SISt, 1m, 18.08-24.09.2004; 2m, 20.09-19.10.2005; 15.06-12.07.2005; BP, 15m, 3f, 18.06—
12.07.2005.

Diplostyla concolor (Wider, 1834): MdSt, 1m, 3f, 20.07-17.08.2004; 2m, 1f, 15.06—-12.07.2005;
1m, 20.09-19.10.2005; CISt, 3f, 27.06-19.07.2004; 1f, 15.06—12.07.2005; SISt, 1f, 15.06—
12.07.2005; Quar, 1f, 20.07-17.08.2004; BP, 4m, 6f, 17.08--24.09.2004; 7m, 15f, 8.06-
12.07.2005.

Erigone atra Blackwall, 1833: Quar, 1m, 20.07-17.08.2004; 4m, 6f, 18.08—24.09.2004.

Erigone dentipalpis (Wider, 1834): MdSt, 1m, 20.07-17.08.2004; SISt, 1f, 20.07—-17.08.2004.
Improphantes geniculatus (Kulczynski, 1898): CISt, 1f, 18.08-24.09.2004; SISt, 1f, 20.07—
17.08.2004.

Micrargus subaequalis (Westring, 1851): MdSt, 1m, 20.07-17.08.2004.

Microlinyphia pusilla (Sundevall, 1830): MdSt, 1m, 3f, 20.07-17.08.2004; CISt, 1f, 18.08—
24.09.2004; SISt, 1f, 20.07-17.08.2004; 1f, 15.06—12.07.2005.

Oedothorax retusus (Westring, 1851): SISt, 2m, 20.07-17.08.2004.

Pocadicnemis pumila (Blackwall, 1841): BP, 1f, 18.06—12.07.2005.

Stemonyphantes lineatus (Linnaeus, 1758): MdSt, 1f, 20.07-17.08.2004; 10m, 8f, 18.06—
12.07.2005; Quar, 2f, 27.06—19.07.2004; 1m, 20.07-17.08.2004; 1m, 1f, 15.06—-12.07.2005.
Trichopterna cito (O. Pickard-Cambridge, 1872): SISt, 1m, 18.08-24.09.2004.

Family Liocranidae

33.
34.

35.

36.

37.

Agroeca brunnea (Blackwall, 1833): BP, 2f, 18.08-24.09.2004; 2m, 20.09-19.10.2005.
Agroeca cuprea Menge, 1873: MdSt, 1f, 20.07-17.08.2004; 1m, 20.09-19.10.2005; SISt, 1f,
15.06-12.07.2005; Quar, 5m, 18.08-24.09.2004; 1f, 15.06—12.07.2005.

Agroeca lusatica (L. Koch, 1875): MdSt, 1m, 18.08-24.09.2004; 1f, 18.06—12.07.2005; CISt, 3f,
15.06—-12.07.2005; SISt, 1f, 15.06—12.07.2005; BP, 3m, 1f, 20.09-19.10.2005.

Agroeca maculata L. Koch, 1879: MdSt, 2m, 20.09-19.10.2005; CISt, 4m, 1f, 18.08—24.09.2004;
5f, 15.06-12.07.2005; 2m, 1f, 20.09-19.10.2005; SISt, 1f, 20.07-17.08.2004; 1m, 18.08—
24.09.2004; Quar, 1f, 18.08-24.09.2004; 1f, 15.06—-12.07.2005; BP, 8m, 5f, 20.09-19.10.2005.
Agroeca proxima (O. Pickard-Cambridge, 1871): MdSt, 1m, 20.09-19.10.2005; BP, 10m, 1f,
18.06—12.07.2005.

Family Lycosidae

38.

39.
40.
41.

42.

43.

44.

Alopecosa cuneata (Clerck, 1757): MdSt, 2m, 7f, 18.06—12.07.2005; SISt, 1f, 20.07—-17.08.2004;
1f, 18.08-24.09.2004; 5f, 15.06—12.07.2005; Quar, 2f, 27.06—17.07.2004; 3f, 20.07-17.08.2004;
BP, 2f, 18.06—12.07.2005.

Alopecosa farinosa (Herman, 1849): CISt, 9f, 15.06—12.07.2005; BP, 2f, 18.06—12.07.2005.
Alopecosa pulverulenta (Clerck, 1757): SISt, 1f, 15.06-12.07.2005; BP, 1f, 20.09-19.10.2005.
Alopecosa solitaria (Herman, 1879): MdSt, 1f, 20.07-17.08.2004; 1m, 18.08-24.09.2004; CISt,
1m, 2f, 18.08-24.09.2004; 1f, 15.06—12.07.2005; 3m, 1f, 20.09-19.10.2005.

Alopecosa taeniopus (Kulczyn’ski, 1895): MdSt, 2m, 1f, 18.08-24.09.2004; CISt, 3f, 18.08—
24.09.2004; 1m, 20.09-19.10.2005; SISt, 5m, 1f, 18.08-24.09.2004; Quar, 2m, 1f, 18.08—
24.09.2004; 1f, 15.06—12.07.2005.

Pardosa agrestis (Westring, 1861): MdSt, 2f, 20.07-17.08.2004; 6m, 1f, 18.06—12.07.2005; CISt,
1f, 20.07-17.08.2004; 5m, 7f, 15.06—12.07.2005; SISt, 6m, 1f, 27.06—-19.07.2004; 5m, 3f, 20.07—
17.08.2004; 1f, 18.08—24.09.2004; 20m, 14f, 15.06—12.07.2005; Quar, 3f, 20.07-17.08.2004; 1f,
18.08-24.09.2004; 1f, 15.06—-12.07.2005; BP, 1m, 1f, 18.06—12.07.2005.

Pardosa fulvipes (Collet, 1876): MdSt, 1m, 2f, 20.07—17.08.2004; 2f, 18.08—24.09.2004; 363m,
60f, 18.06—12.07.2005; 6f, 20.09-19.10.2005; CISt, 1f, 18.08-24.09.2004; 21m, 3f, 15.06—
12.07.2005; SISt, 6m, 1f, 27.06-19.07.2004; 1f, 18.08-24.09.2004; 63m, 8f, 15.06—12.07.2005;
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Quar, 20m, 1f, 27.06-17.07.2004; 36m, 3f, 20.07-17.08.2004; 11f, 15.06—12.07.2005; BP, 56m,
4f, 18.06—-12.07.2005; 3f, 20.09-19.10.2005.

45. Pardosa lugubris (Walckenaer, 1802): BP, 1f, 18.08-24.09.2004.

46. Pardosa paludicola (Clerck, 1757): CISt, 1f, 15.06—12.07.2005.

47. Pardosa palustris (Linnaeus, 1758): MdSt, 1m, 23 f, 20.07-17.08.2004; 3f, 18.08-24.09.2004;
21m, 14f, 18.06-12.07.2005; 7f, 20.09-19.10.2005; CISt, 6f, 20.07-17.08.2004; 3f, 15.06—
12.07.2005; SISt, 4m, 6f, 20.07-17.08.2004; 6f, 18.08—24.09.2004; 11m, 6f, 15.06—12.07.2005;
Quar, 4m, 10f, 20.07-17.08.2004; 1m, 15.06—12.07.2005; BP, 39f, 18.06—12.07.2005.

48. Pardosa prativaga (L. Koch, 1870): BP, 2f, 18.08-24.09.2004.

49. Piratula hygrophila (Thorell, 1872): BP, 7m, 2f, 18.08-24.09.2004.

50. Trochosa ruricola (De Geer, 1778): MdSt, 1f, 18.08—24.09.2004; SISt, 3f, 20.07-17.08.2004; 1f,
15.06—-12.07.2005; BP, 1m, 18.08—24.09.2004.

51. Trochosa terricola Thorell, 1856: MdSt, 1f, 20.07-17.08.2004; 2m, 18.06-12.07.2005; 1m,
20.09-19.10.2005; CISt, 1m, 1f, 15.06—12.07.2005; SISt, 11m, 18.08-24.09.2004; Quar, 1m,
27.06-17.07.2004; BP, 1m, 2f, 18.06—12.07.2005.

52. Xerolycosa miniata (C.L. Koch, 1834): MdSt, 5m, 4f, 20.07-17.08.2004; 3f, 18.08—24.09.2004;
24m, 4f, 18.06-12.07.2005; 1f, 20.09—19.10.2005; CISt, 6m, 4f, 20.07-17.08.2004; 58m, 4f, 15.06—
12.07.2005; SISt, 15m, 27.06-19.07.2004; 19m, 11f, 20.07-17.08.2004; 8m, 1f, 15.06—
12.07.2005; Quar, 9m, 2f, 27.06-17.07.2004; 15m, 5f, 20.07-17.08.2004; 18m, 4f, 15.06—
12.07.2005; BP, 3m, 2f, 18.06—12.07.2005.

Family Mimetidae
53. Ero furcata : SISt, 1f, 18.08—-24.09.2004; BP, 1m, 1f, 18.08—24.09.2004.
Family Philodromidae

54. Thanatus arenarius L.Koch, 1872: MdSt, 2m, 18.06-12.07.2005; Quar, 1m, 1f, 20.07-
17.08.2004.

55. Tibellus oblongus (Walckenaer, 1802): SISt, 1f, 18.08-24.09.2004; Quar, 1m, 20.07-
17.08.2004.

Family Phrurolithidae

56. Phrurolithus festivus (C.L. Koch, 1835): MdSt, 1m, 20.07-17.08.2004; 1f, 18.08-24.09.2004;

CISt, 5f, 20.07-17.08.2004; SISt, 3f, 20.07-17.08.2004; Quar, 1m, 1f, 27.06-17.07.2004.
Family Salticidae

57. Aelurillus v-insignitus (Clerck, 1757): CISt, 2m, 20.07-17.08.2004; 1m, 1f, 18.08—24.09.2004.

58. Evarcha arcuata (Clerck, 1757): SISt, 1m, 20.09-19.10.2005.

59. Heliophanus auratus C.L. Koch, 1835: CISt, 1m, 20.07-17.08.2004.

60. Heliophanus flavipes (Hahn, 1832): MdSt, 1f, 20.07—17.08.2004; SISt, 1f, 20.07-17.08.2004.

61. Phlegra fasciata (Hahn, 1826): SISt, 1m, 27.06—-19.07.2004.

62. Sibianor aurocinctus (Ohlert, 1865): CISt, 2f, 15.06—12.07.2005.

63. Talavera aequipes (O. Pickard-Cambridge, 1871): SISt, 2f, 27.06—-19.07.2004.

Family Sparassidae
64. Micrommata virescens (Clerck, 1757): CISt, 1m, 15.06—12.07.2005.
Family Tetragnathidae

65. Pachygnatha clercki Sundevall, 1823: BP, 1m, 18.08—-24.09.2004.

66. Pachygnatha degeeri Sundevall, 1830: CISt, 1m, 15.06-12.07.2005; SISt, 2m, 18.08-
24.09.2004; 1m, 15.06—-12.07.2005; 1m, 20.09-19.10.2005; Quar, 1m, 1f, 20.07-17.08.2004; 1m,
1f, 15.06-12.07.2005.

Family Theridiidae

67. Asagena phalerata (Panzer, 1801): MdSt, 1m, 18.06—-12.07.2005; CISt, 1m, 15.06—12.07.2005;

Quar, 1f, 20.07-17.08.2004.
Family Thomisidae

68. Ozyptila praticola (C.L. Koch, 1837); BP, 1m, 18.08—-24.09.2004.

69. Ozyptila scabricula (Westring, 1851): MdSt, 1f, 20.07-17.08.2004; 1f, 20.09-19.10.2005; CISt,
1f, 20.07-17.08.2004; 1m, 18.08-24.09.2004; SISt, 2m, 20.07-17.08.2004; 1m, 18.08-
24.09.2004; Quar, 1m, 27.06—17.07.2004; BP, 1m, 20.07-17.08.2004; 1m, 20.09-19.10.2005.

70. Spiracne striatipes (L. Koch, 1870): MdSt, 1f, 18.08—24.09.2004; CISt, 2m,1f, 18.08—24.09.2004;
SISt, 1f, 15.06—12.07.2005; BP, 1f, 20.07-17.08.2004.

71. Xysticus kochi Thorell, 1872: CISt, 1f, 15.06—12.07.2005.

Cepisa «Bionorisi», Bun. 35, 2020p.
Series “Biology”, issue 35, 2020



Hogi BigomMocTi npo chayHy naBykiB (Araneae) NeH3eHcbkoi obnacTi (Pocis)
New data on the spider fauna (Araneae) of the Penza Region (Russia)

The individual number and proportions of the three main families in Solontsovaya Steppe varied
insignificantly (Table 1); Linyphiidae prevailed in the Ostrovtsovskaya Steppe and decreased in relative (but
not absolute) numbers in the Kuncherovskaya Lesostep. We found no evidences of latitudinal changes in
the family species richness within the three compared protected areas. Presumably, the ratio of families
was determined by the local conditions of each site.

Table 1. Species richness of the main spider families in dry grassland habitats of three protected
steppe areas in the Penza Region (number of species / %)

Nature Reserve Privolzhskaya Lesostep Nature Monument
Families Ostrovtsovskaya Kuncherovskaya Solontsovaya Steppe
Steppe segment Lesostep segment
Gnaphosidae 7/19.0 17/17.9 11/19.0
Linyphiidae 14 /18.4 13/13.7 10/17.2
Lycosidae 9/1.8 17/17.9 12/20.7
Total species 76 /100 94 /100 58/100

The solonetz steppe was the richest in the number of spider species (43), the meadow and the clayey
steppes hosted 33 and 35 species, respectively; 28 species were found in the quarry, and 29 species on
the pond bank. The most abundant was the spider assemblage of the meadow steppe (736 individuals)
dominated by Pardosa fulvipes (62 % of total spiders in the habitat). In other habitats, we collected 324
spiders in the solonetz steppe, 295 in the clayey steppe, 223 in the quarry, and 201 on the pond bank. A
correlation of the species dominance was more balanced (Table 2). P. fulvipes occurred in all studied
habitats, being a dominant in the four of them. Xerolycosa miniata was the second-abundant species,
preferring the clayey steppe and the quarry (25 % in each habitat). The dominant complexes (species with
relative abundance over 10%) consisted of one species in the meadow steppe, two species in the quarry,
tree species in the clayey steppe and on the pond bank, and four species in the solonetz steppe (Table 2).

Table 2. Dominant complexes (in bold) of spider assemblages in the study habitats of the
Solontsovaya Steppe (% of total individuals in the habitat)

Species Habitats
meadow steppe | clayey steppe | solonetz steppe | quarry | pond bank

Gnaphosa lugbris 0,1 173 - — 3.3
Haplodrassus signifier 5.9 10.9 0.6 7.2 -

Diplostyla concolor 1.1 1.4 0.3 04 13.2
Pardosa agrestis 1.2 4.4 154 2.2 0.8
P. fulviipes 61.5 8.5 24.8 31.8 26.0
P. palustris 94 2.7 10.2 6.7 16.1
Xerolycosa miniata 5.6 24.5 201 24.7 4.1

Others 38.5 47.3 29.5 43.5 36.5

The high abundance of P. fulvipes and X. miniata was also observed in the floodplain meadows of
the Borok segment of the Privolzhskaya Lesostep Nature Reserve (Polchaninova, 2015a), which suggests
similarity of ecological conditions in the grassland habitats of both localities. In the Ostrovtsovskaya Steppe
and Kuncherovskaya Lesostep, P. fulvipes was numerous in mesic and wet meadows at the gully bottoms.
X. miniata was collected as singletons in the former site, while in the latter two it occurred in the steppe,
sandy ravines, meadows and open pine plantations, being especially numerous in abandoned fields
(Polchaninova, 2008, 2020).

One species, Mastigusa arietina, is new to the fauna of the Penza Region. It is widely distributed in
Europe but rare and difficult to catch, because it lives under the bark of trees, in anthills and/or caves
(Nentwig et al., 2020). Currently, 313 species in 27 families are known for the Penza Region:
Ostrovtsovskaya Steppe (Kolyshley District) — 128 species, Borok (Kameshkir District) — 140 species,
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Verkhovya Sury (Kuznetsk District) — 97 species, Kuncherovskaya Lesostep (Kameshkir, Kuznetsk and
Neverkino districts) — 216 species, Solontsovaya Steppe (Lunino District) — 71 species, and 40 species
recorded by A. Pyatin (1988) but absent from our collection. Zelotes pseudagaiilcus Ponomarev, 2007 was
listed erroneously in the Verkhovya Sury (Polchaninova, 2015b); actually, this record refers to Z. clivicola.
Thus, the total number of species in the Privolzhskaya Lesostep Nature Reserve is 272. In a list published
by A. Pyatin (1988), Pardosa monticola (Clerck, 1757) is also a misidentification, since the species range
extends from Western Europe to the western part of the East European Plain (Baltic countries, Belarus and
Western Ukraine). Thetragnatha derghami Scopoli, 1763 is a synonym of T. domestica (Clerck, 1757); a
record of Pisaura mirabilis (Clerck, 1757) needs confirmation as in that period this species was not
distinguished from P. novicia.

A list of spider species of the Penza Region is far from being complete. For comparison, the
araneofaunas of the neighbouring Ulyanov and Samara regions are much richer, 436 and 485 species,
respectively (Alekseenko, 2019; Belostudtsev, 2018). Therefore, further arachnological research in the area
in question is badly needed.
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Hosgi BigomocTi npo cdayHy naBykiB (Araneae) lNeH3eHcbkol obnacTi (Pocis)
H.10. NMonyaHiHoBa

ApaxHororivHi gocnigxeHHs B MNeH3eHcbkin obnacti nposogunucs nuwe y 1980-x Ta B cepenmHi 2000-x pokis. CrnepLuy
OyB onybnikoBaHui cnucok 112 Buaie Ta npoaHanizoBaHO iXHE NOLUMPEHHS B M'ATK TUNax 6ioTonis Ha TepuTopii obnacTi
(M'atuH, 1988). MMi3Hiwe naBykn Gynu JOCNISKEHI Ha YOTMPLOX AiNsHKAX NPUPOAHOro 3anoBigHuka «pUBON3bKUIA
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nicocten», po3TallOBaHMX Yy YOTUPbOX afAMiHICTPaTUBHUX parioHax 0bnacTi, Ta cknageHi BUOOBI CMMUCKM AN KOXKHOT
ainsHkn (MonuaxiHoBa, 2008, 2015a, 6, 2020). Y uinomy, B 3anoBiAHWKY 3HageHo 273 Buau naBykiB 3 24 poOvH.
MpencraBneHa cTaTTa MICTUTb aHOTOBaHWU cncok 71 Buay naBykiB, yneplue 3ibpaHux y JTyHiHCbKOMY parioHi obnacri.
MaTepian 36upascs rpyHToBMMU nactkamu B 2004—2005 pp. y n’atu GioTonax: nyroBuii cTen Ha YOPHO3EMHOMY I'PYHTI
Ha nonoromy cxuni (32 Buam), CTen Ha rMUHUCTOMY I'PYHTI Ha KpyToMy cxuni (33 BMAK), CTEN Ha CONOHYBATOMY I'PYHTI
Ha nonoromy cxvni (43 Buawm), niwaHo-rMUMHAHWIA kap'ep (28 Buais) Ta Geper ctaeka (29 Bugis). HanumcneHHiwmm
BMSIBUIIOCS YrpyrnoBaHHS naBykiB ny4Horo cteny (736 ocobuH), ae nepesaxas Pardosa fulvipes (62 % Big 3aranbHOi
KiNbKOCTI MaBykiB, 3ibpaHux y 6ioToni). IHWI yrpynoBaHHsA naBykiB OynyM MeHLW YMCNEHHUMU (MiHIMYyM 243 0coOMHM Ha
Oepesi craBka 1 Makcumym 324 OCOOMHM B COJSIOHLIEBOMY CTEMy), a iXHA CTPYKTypa OOMiHyBaHHs Oyna GinbLu
piBHOMipHO. [loMiHaHTHI komnnekcu cknaganuca 3 Gnaphosa lugibris, Haplodrassus signifier i Xerolycosa miniata B
rmvHucTomy cteny (53 % nasykiB), X. miniata, P. fulvipes, P. palustris i P. agrestis y conoHueBomy cteny (60 %),
X. miniata i P. fulvipes y kap'epi (57 %), Ta P. fulvipes, P. palustris i Diplostyla concolor Ha 6epesi ctaBka (63,5%).
Takum unHom, Pardosa fulvipes Ta Xerolycosa miniata 6ynvn Hal4MCNEHHILMMU BUOaMW Ha OOCTIMKEHIA TepuTopii.
Benuka uncenbHicTb 060X BUAIB cnocTepiranacs Takox Ha AinsHui «bopoky» npupoaHoro 3anosigHuka «MNprBon3bkuii
nicocteny, WO rOBOPWUTL NPO CXOXICTb €KOMOriYHMX yMOB y TpaB’sHMCTUX BioTonax obox nokaniteTie. OguH BYA,
Mastigusa arietina, € HoBum ans lNMeH3eHcbkoi obnacti. Pasowm i3 40 Bugamu, 3HangeHnmmn M. IM'atnHum (1988), ane
BiCYTHIMM y HawMX ni3Hiwmx 36opax, payHa naBykiB MNeH3eHCbKOi obnacTi Hapaxosye 313 BuAiB i3 27 poavH.

KniouoBi cnoBa: apaHeochayHa, po3noscroOxeHHs eudig, cmernosi b6iomonu, npupodOOXOPOHHI mepumopii,
lNpuson3bka 8uco4UHa.
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HoBble cBeaeHus o chayHe naykoB (Araneae) lNeH3eHckon o6nactu (Poccus)
H.IO. NonyaHuHoOBa

ApaxHonoruyeckue uccrnegoBaHus B MNeHseHckol obnactu nposoamnuck nuib B 1980-x 1 B cepeaunHe 2000-x rogos.
M3HavyanbHO 6bIn onybnunkosaH cnvcok 112 BMAOB NaykoB M MpOaHanNn3vMpoBaHO MX pacnpocTpaHeHue B NATu Tunax
ovotonoB Ha Tepputopum obnactn (MatuH, 1988). Moaxe ObinM cOCTaBNEeHbl aHHOTUPOBAHHLIE CMUCKW MAyKOB
YyeTblpex Y4acTKOB MpUpoOHOro 3anoBefHuka «[pyBOMXCKasi IecocTenby, pPacroNliOXKEHHbIX B  YeTbIpex
agMVHUCTPaTMBHBIX parioHax obnacTu (MonyaHuHoBa, 2008, 2015a, 6, 2020). B uenom B 3anoBeHvke ObINO HaNOEHO
273 Buga naykoB 13 24 cemeiicTB. B gaHHOWM cTaTbe NpeacTaBrneH aHHOTUPOBAHHbLIV CNNCOK 71 BMAa naykos, BnepBble
cobpaHHbIX B JlyHMHCKOM panoHe obnactu. MaTtepuan cobupancst noyBeHHbIMU nosyLukamy B 2004—2005 rr. B natu
GuoTonax: nyroBasi CTenb Ha YepHO3EMHbIX MOYBaxX Ha MOMIorom ckrnoHe (32 Buaa), cTenb Ha FMUHUCTON NOYBE Ha
KpyTOM cknoHe (33 Buaa), cTenb Ha COMOHLIOBOM MOYBE Ha MOMorom cknoxe (43 BuAbl), Nec4YaHo-rMUHAHLIN Kapbep (28
BMAoB) n Beper npyaa (29 smgos). CaMmbiM MHOMOYMCIIEHHBIM OKa3anochb COObLLEeCTBO MaykoB nyroBomn crenu (736
ocoben), roe npeobnagan Pardosa fulvipes (62 % oT obuiero konvyecTBa naykoB, cobpaHHbix B 6uotone). Opyrne
coobuiecTBa naykoB 6binv 6egHee (MMHUMYM 243 ocobu Ha Gepery npygoa u makcumym 324 ocobu B CONMOHLOBON
ctenu). Nx cTpykTypa oomMmnHupoBaHus bbina 6onee paBHoMepHON. [JoMUHaHTHbBIE KOMMNEKChI cocTosnu ns Gnaphosa
lugibris, Haplodrassus signifier n Xerolycosa miniata B rmuHucton ctenn (53 % naykoB), X. miniata, P. fulvipes,
P. palustris n P. agrestis B conoHuoBon ctemu (60 %), X. miniata n P. fulvipes B kapbepe (57 %) wn P. fulvipes,
P. palustris n Diplostyla concolor Ha 6epery npyaa (63,5 %). Takum obpa3som, Pardosa fulvipes n Xerolycosa miniata
ObiNM caMblMU MHOFOYMCIEHHbIMY BuaaMun Ha obcnegoBaHHON Tepputopun. Beicokasi uicneHHOCTb 06oux BUAOB
3achmkcrpoBaHa Takke Ha ydacTke «Bbopok» npupogHoro sanoBegHuka «[puBomKcKas necocTenb», YTO rOBOPUT O
CXOACTBE 3KOJIOIMYECKMX YCIMOBUI B TPaBSHUCTbIX BrnoTonax oboux nokanuteTtoB. OauH Bua, Mastigusa arietina,
saBnsetcsa HoBbiM Ans [lMeHseHckon ob6bnactu. Bmecte ¢ 40 Bugamu, HanmpgeHHbiMM M. MatvHbim (1988), HoO
OTCYTCTBYHOLLMMU B Hawmx bonee no3gHunx cbopax, dayHa nayko NeH3eHckon obrnactun HacuuTbiBaeT 313 BUOOB 13
27 ceMencTs.

KnioueBble cnoBa: apaHeoghayHa, pacrnpocmpaHeHue 6udos, cmerHble 6uomonsl, MpuPoGoOXpaHHbIe
meppumopuu, lNpugorxckas 8036bILEHHOCMb.
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FictomopddonoriyHi 3MiHM NigWNyHKOBOI 3ano3u LWypiB nicns BBeAeHHSs
METIiOHiIHY
P.B. flHko, M.l. JleBawos, O.I'. Yaka, C.J1. CacdhoHOB

EdekTnBHICTL 3acToCyBaHHA pi3HMX npenapartiB MeTIOHIHY ANnA akTvBauii (YHKUii MigWwnyHKOBOI 3ano3n He €
ofHo3HayHow. Cepen MOXMIMBMX MPUYMH MOXHA Has3BaTWM BIiAMIHHOCTI B [03yBaHHI Ta TPMBanocTi BBEOEHHS
METIOHIHY. 3anuwaeTbcs BiOKPUTUM NUTaHHSA MPO Te, HaCKINbKM BUPaXXEHUM € eeKT 3aCTOCyBaHHA METIOHIHY Ans
NiaBULLIEHHA (YHKLiOHaNbHOI aKTUMBHOCTI 300pOBOI  NiALUMYHKOBOI 3ano3v. Hawow wmeTtoo 6yno  gocniguTu
MOPONOriyHi 3MiHM MiALWITYHKOBOI 3ano3n OOPOCNMX LUYpIB NiCMsi TPMBarioro BBEAEHHS METIOHIHY. EkcnepumMeHTm
Oynu BMKOHaHI Ha 24 wypax-camuax 15-micavHoro Biky. MigaocnigHi TBapyHKU, Ha 4O0AATOK 4O CTAHAAPTHOrO pauioHy
XapuyBaHHs1, NpoTsiroMm 21 fobun WoaHsA oTpMMyBany MeTIOHIH y 4o3i 250 mr/kr macu Tina. 3 TKaHWHW MigLWnyHKOBOI
3an03yM BWUrOTOBNANM TFICTOMOrYHI NpenapaTu 3a cTaHgapTHow MeToaukor. MopdomeTpito 3givicHioBanu 3a
[OMOMOrol0  KoMmM'toTepHoi nporpamu «Image J». BuBogmnu wwypiB 3 eKkcnepuMeHTy nig edipHUM HapKO30M.
[ocnigXeHHs npoBoaunu BiAMOBIOHO OO MOMOXEHb «EBPOMENCHKOI KOHBEHLII NPO 3axucT XpebeTHUX TBapuH, Lo
BMKOPUCTOBYIOTLCSI ANSI eKCNepUMEHTarbHUX Ta iHWMX HaykoBux uinen» (Ctpactypr, 1986). lMicns 3aBeplueHHs
eKCnepuMeHTy Yy LWypiB Big3Hayanu ricTOMOpdOnoriyHi O3HakM MigBULLEHHS YHKLUiOHaNbHOI aKTUBHOCTI SK
€K30KpUHHOI (30inbliyBanumca nrnoLwia auuHyciB i BUCOTa iXHbOro enitenito, 3poctano sgepHo-uuTonnasmatuyHe
CMiBBiOHOLLEHHSI €K30KPUHOLMTIB, KiNbKICTb sigepeub B siApax KMiTWMH), Tak i €HOOKPUHHOI YacTUHM NigLWnyHKOBOI
3anosu (36inbLIyBanucsa po3mMipy OCTpiBLiB JlaHrepraHca Ta KinbKiCTb €HOOKPUHOLMTIB, L0 MICTATBCA B OCTPIBUAX). Y
nigaocnigHMX LWypiB cnocrepirany 3HWXKEHHS BiQHOCHOI NIioLWi CTPOMM Ta CTPOMarbHO-NapeHXiMaTo3HOro iHgekcy
NigLWNyHKOBOI 3ano3n, a TaKoX LUMPUHU MPOLUAapKiB MDKYACTOYKOBOI i MiKaUWHYCHOI CMOMY4YHOI TKAHWHWM B HiM.
3MEHLUEHHA Macu CMoJflyvyHOi TKaHWHM B 3arnos3i MOXe po3rnagatucs sK OgHa 3 O3HaK akTmBauii 1T yHKuil,
noninweHHs OOMiHY pEeYoBUH MiX auuMHycamu i MiABULEHHA PEereHepaTtopHUX MOXIMBOCTEN. TakMMm YMHOM,
fodaTkoBe BBEAEHHS MPodinakTUYHUX [03 METIOHIHY 3[40POBMM TBapuvHam CrpUSE MNOSBI YiTKO BUPaXKEHUX
MOPOMOriYHMX O3HAK NiABULLIEHHSA aKTUBHOCTI MiALIMYHKOBOI 3a5o3u.

Knto4yoBi cnoBa: MmemioHiH, nidwriyHKo8a 3a5i03a, MopghomMmempis.
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BeTyn

MigwnyHkoBa 3ano3a (M3) BMKOHYE KOMMMEKC EK30KPUHHWUX | EHOOKPUHHUX  PyHKUiA i
©e3nocepeaHbLO BNNMBAE HA NPOLIECKU TPABMEHHS, BCMOKTYBaHHA, MeTaboniamy i 4eNOHYBaHHS MOXMBHUX
PEYOBMH. Y OaHWM 4Yac B YCbOMY CBITi CMOCTEpiraeTbCs Mporpecytode 30inbLUEHHSA Pi3HUX XPOHIYHMX
3axBoptoBaHb 3. [ns ycniwHoi 60poTbbn 3 LMK 3axXBOPHOBaAHHAMM NOTPIOEH KOMMNMEKCHWUIA Nigxig sk Ha
eTani giarHoCTUKK, Tak i ix NikyBaHHi Ta npodinaktukm (Xiao et al., 2016). OgHuM 3 MeToaiB HOpManisauii
gigionoriyHmx dyHkuin M3 mMoxe 6yTM 3acTOCyBaHHS CIPKOBMICHMX CMOMyK, Mepll 3a BCe METIOHIHY —
He3aMiHHOI aMiHOKMCIOTK, WO BXOAWUTb OO0 cknagy depmeHTiB i mamke Bcix TkaHuH (Geltink, Pearce,
2019).

Y knacu4Hiv npaui ®apbepa i MNonnepa nokasaHo, WO AoAaBaHHS METIOHIHY B paLlioH XxapyyBaHHS
niggocnigHMx TBapuH 3anobirae po3BMTKY Yy HUX MaHKpeaTuTy, iHOYKOBAHOIO €TiOHIHOM (aHTaroHiCTOM
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meTioHiHy) (Farber, Popper, 1950). OocnigxeHHs |. Parsa et al. Ha kynbTypi knituH M3 wypis Bussmnnu,
WO METIOHIH € 000B'A3KOBMM ANA AudepeHuialii  ek3okpuHouuTiB 3ano3u (Parsa et al., 1970).
BiasHayeHo, WO HeBenuka KinbKiCTb METIOHIHY, AOAAHOro 4O KOpMYy, 34aTHa NiaBuMLLyBaTU CEKpeLito
nigwnyHkoBoi amina3m (Hara et al.,, 1997). [Oediunt MeTiOHIHy MOXe BAAMBATM Ha PicT,
OundpepeHLUitoBaHHS i XXMTTE34aTHICTb KNiTUH M3.

Y Oinbwocti HaykoBux nybnikauin HaBOAATbCA BIAOMOCTI MNPO  pe3ynbTaTu  KNiHIYHUX Ta
eKcrnepuMeHTanbHUX AoChifpKeHb BNAMBY METIOHIHY Ha cTaH 13 npu TiM 4mM iHWIA naTonorii, a Takox
eheKTUBHOCTI MOro BUKOPUCTaHHSA NSt KOpeKLil BXXe HasBHUX nopylweHsb (Farber, Popper, 1950; Larsson et
al., 2007). Pasom 3 TuM, NUTaHHA NPO 3aCTOCYBaHHA METIOHIHY Ha OOKMiHIYHMX eTanax PO3BUTKY NaTosorii
3anosun abo y 3qopoBux 0cib, sk 3acib npeaganTadii i NiaBULLIEHHS iT CTIMKOCTI 4O Aji Pi3HMX HECMPUSTINBUX
(oaKTopiB 30BHILUHLOrO CepedoBULLIA, TaKUX SIK: TOKCUYHI peyoBUHM (B TOMY YMUCTi NiKapcbki npenapatw),
arnkororb, THOTIOHONANIHHA, BeNuKa KinbkiCTb B pauioHi XapyyBaHHSA XXMPHOI X Ta iH., 3anMwaeTbcs Mano
pocnimpkeHum. [1o TenepilHbOro Yyacy 3anuuaeTbCsa BIOKPUTUM NUTAHHS NPO Te, HACKINbKN BUPaXXEHUM €
edeKT 3acTocyBaHHSA METIOHIHY ANs NiABULLEHHSA YHKLiOHanbHOT akTUBHOCTI 3gopoBoi M13.

MeTa poboTu — gocniantu mopdbonoriyni 3miHm M3 gopocnux WypiB nicnst BBEAEHHS iM METIOHIHY i
OLiHUTW NEepPCNEeKTUBHICTb NOr0 BUKOPUCTaHHA B SIKOCTI 3acoby npeapanTtadii 40 BMAAMBY HECMPUSATIIMBUX
¢hakTopiB 30BHILLHLOrO CEpeaoBULLa.

O6'exTn i MeTOAM AoCNigKEHHSA

HocniopxeHHsA NpoBeeHO B BECHAHUI NMEPIOA POKY Ha Lypax-caMusix fiHii Bictap Bikom 15 micau,is.
Lypn 6ynu posgineHi Ha ggi rpynu (no 12 TBapuH y KOXHIi): | — KoHTponbHa, Il — niggocnigHa. Wypw
KOHTPOIbHOI rpynu oTpumyBanu 240—250 mMr MeTiOHIHY Ha 1 Kr Macu Tina, SKui BXOAUB 40 CTaH4APTHOro
pauioHy xapdyBaHHA. [liggocnigHi wypu oTpumyBanu nepopansHO A04aTKOBY 03y METIOHIHY 3
po3paxyHKky 250 mr Ha 1 kr macu Tina. TakuM YMHOM, CyMapHa KinbKiCTb METIOHIHY, SKy OTpuMMyBanmu
niggocnigHi TBapuHW, cknagana =500 mr/kr macu Tina. Taka go3a METIOHIHY MoXe po3rnagaTucsa sk
npodpinakTMyHa, Tak sk BOHA He MpM3BOAUTbL OO0 CYTTEBOro NiABULUEHHS MOro BMICTY B OpraHiaMmi i
BUHVKHEHHSI roMoumucTeiHeMii. Pasom 3 TuM, BOHa € OOCTATHbOK ANA KOPEKLil MOXMIMBOro gediunty
aMiHOKMCNOTN B OpraHiami npu BRAMBI Pi3HUX HECNPUATNMBUX (PaKTOPIB 30BHILLHBOrO cepenoBulia Ao
3Ha4veHb isionoriyHoi HopmMu. LLIo6 YHUKHYTN BUHWKHEHHS CTPECY Npy NPUMYCOBOMY BBEAEHHI TBApMHaM
METIOHiIHY, NpenapaTt BBOOUN B XKy (CMPHY Macy) 3 BidyarnbHWM KOHTPOSeM ii MOBHOro noigaHHs. LWypwu
KOHTPOMbHOI rpynu OTpUMYBanuM aHanoriyHy nopuito cupHoi Macu 6e3 meTioHiHy. TBapuHu obox rpyn
nepebyBany B YHihiKOBaHMX yMOBax YTPUMaHHSA 3i CTaHOapTHMM pauioOHOM XapyyBaHHS i BiNlbHUM
AOCTynoM OO0 BOAW. TpuBanicTb ekcrnepumeHTy cTaHoBuna 21 goby. Mo 3aBeplueHHi ekcnepuMeHTy
WypiB AekanityBanu nig edgipHUM Hapko3oM. [ocnigpkeHHa npoBoAWNM BIiAMOBIAHO OO HaLUioHaNbHUX
«CninbHUX €TUYHMX MPUHUMNIB eKCnepuMeHTiB Ha TBapuHax» (YkpaiHa, 2001), ski y3romkyloTbcs 3
NMONOXEHHSIMU «EBPONENCLKOI KOHBEHLT NPO 3axMcT XpebeTHMX TBapuWH, WO BUKOPWUCTOBYHOTLCA AMNA
eKcnepumeHTanbHKX Ta iHWKUX HaykoBux winen» (Ctpacbypr, 1986).

Bynn BuKopuUCTaHi FICTOMOrYHI, MOPMOMETPUYHI i CTaTUCTUYHI MeToau JocnimkeHHa. 3 T3
KOXXHOro wypa 6panu 5 3paskiB TKaHWHM, 3 AKX BUFOTOBIISNIN MCTOSONYHI NpenapaTu 3a CTaHO4apTHO
MeToAMKO: dhikcyBanu B piauHi boyeHa, 3HeBoHIOBaNu B cnvpTax 3pocTaryoi KoHueHTpauil (Big 70 go
96°) i piokcaHi. OTpumaHi 3pasku 3anuBanu B napadiH. [NapacdiHoBi 3pi3n, TOBLWMHOW 5-6 MKM,
BUIOTOBIISANIN HA CaHHOMY MiKpoToMi, dpapOyBanu rematokcuniHom Bemepa i eosvHom. [na Bisyanisauii
€TEMEHTIB CMOMy4YHOI TKaHMHM 3aCTOCOBYBaNn METOAMW ABO- | TPUKOIpHOro 3abapeneHHs no BaH-li3oHy i
MaccoHy (XKypasnesa, 2013). 3 BukopuctaHHAM LUdpPOBOiI kamepu Mikponpenapatu dotorpadysanv Ha
mikpockoni «Nicon ECLIPSE E100» (AnoHis). MopdomeTpito 3aiicHioBanu 3a 4ONOMOrOK KOMM'IOTEPHOI
nporpamu «lmage J».

Ha rictonoriyHmx 3pizax TkaHuHu 13 npoBoamMnu MopdoMeTpito Ti ek30- Ta eHOOKPUMHHOIT YacTUHMU.
Y eK30KPUHHIN YacTWHI 3anos3u BUMIptoBanu diameTp i NnoLLly nonepeyvyHoro nepepisy auuHycie, BUCOTY i
NnoLly ek3oKpuHouuTiB, X agep | uyuTonnasmu, nigpaxoByBanu KinbKicCTb fAepeub B sgpax
€K30KPMHOUMUTIB i CepeaHI0 KiMbKICTb KMITUH B auuHycCi. B eHOOKPWHHIN YacTuHi 3anos3u nigpaxosyBanu
CepefiHIo KiMbKICTb MaHKpeaTUYHUX OCTPIBLIB Ha oavHuMLuo nnowi (0,25 MM?) i KiNbKICTb €HA0KPUHOLUMTIB,
BUMIpIOBanNu nnoLly i giameTp nonepevHoro nepepisy OcTpiBLIB, BU3HAYanu LWiMNbHICTb po3TallyBaHHSA
KNiTMH. MeToaoM HaknagaHHA TOYKOBUX MOPGOMETPUYHUX CITOK BU3HaYanu BigHOCHY MNSIOLLY €K30- Ta
€HOOKPUHHOT YacTUHW, a TakoX CTpoMu B 3anosi (AHko u ap., 2019; Adeyemi et al., 2010).

CratuctmyHuim aHanis  34incHIoBaNM MeTOA4aMu  BapiauiiHOi  CTAaTUCTMKM 3@ JOMOMOrOH
komn'toTepHoi nporpamu Statistica 6.0. HopmanbHiCTb po3noiny uudpoBuMx MacuBiB nepeBipsanu,
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BUKOPUCTOBYOUUN KpuTepin MipcoHa. MNpu HagBHOCTI HOpManbHOro Po3noainy, AN OUiHKM CTaTUCTUYHOI
3HaJyWOCTi BiAMIHHOCTEN MK CcepefHiMM BenuMuMHaAMKW  KOHTPOMbHOI Ta niggocnigHoi  rpyn
BUKOPUCTOBYBanu kputepin t CtologeHTa. BigmiHHOCTI BBaxkanu goctosipHuMu npu p < 0,05.

Pe3ynbTtaTtn Ta 06roBopeHHs

Ctpyktypa M3 wypiB, Aki oTpumyBanu MeTiOHiH, 36epirana disionoriyHy cTpykTypy i OOGpe
AndpepeHuitoBanacb Ha ek30- Ta eHOOKPUHHY YacTUHU. EK30KpMHHA YacTuHa CTaHoBMMa OCHOBHY Macy
3anosu i byna npefcraBneHa NPOToKaMu i auMHycamMu, Lo Manu pis3HOMaHITHY hopMy: OKpyriy, oBanbHy
abo nogosxeHy. BHyTpilWHS noBepxHs auuHyciB Oyna npeacTaBnieHa eKk30KpUHOLMTaMu Pi3HOi hopMu.
LiuTonnasma knitTH mana 4iTko BUpaXKeHy 3epHMUCTICTb. Aapo po3milyBanocs 6ins OCHOBW i MiCTUMO
agepud. AumHycn, ob'edHaHi B 4YacTOYKW, 30BHI OynM MOKPUTI CMOSMYyYHOTKAHMHHOK OOOJSTOHKOH.
EHOOKpMHHA YacTuHa 3aimana HeaHayHy NoLy TKaHWHKU 3ano3un (6nmabko 2,7 %) i byna npeacraBneHa
ocTpiBusMM JlaHrepraHca, nepeBaXHO OKPYIIIOi i oBanbHOI hopmm (puc. 1).

A

Puc. 1. MikpodoTorpadis nigwnyHkoBOi 3ano3u Lwypa KOHTponbHOiI rpynu (A) i niggocnigHoi
rpynu nicnsa BnnuBy MeTioHiHy (B): 1 — ocTtpiBeub JlaHrepraHca; 2 — auuHyc; 3 — MiKOONbKOBaA
cnonyyHa TkaHuHa. ®apbyBaHHs 3a BaH lN3oHom. x200

Fig. 1. Photomicrograph of the rat pancreas of the control group (A) and of the experimental
group after exposure to methionine (B): 1 — Langerhans islet; 2 — acinus; 3 — interlobular connective
tissue. Van Gieson staining. x200

Y wypis, Aki oTpuMyBanu MeTIiOHiH, nnowa aumHycis N3 6yna Ha 14 % (p < 0,05) Ginbwoto, HiX Y
KOHTpONbHMX TBapuvH. JocToBipHO Ginblwot (Ha 17 %) Gyna Takox nnowia saep ek3okpuHoumTis. MNpu
LbOMY Mriolla caMux KIiTWH i iX uMTonnasMm iCTOTHO He 3MiHoBanacs. B pesynbTaTi NokasHuK siaepHo-
LUMTONMa3mMaTMYHOro CniBBIgHOLEHHST Y MiggocnigHMX LWypiB nepeBullyBaB Ha 12 % Takui MOKasHUK
KOHTpOnbHOi rpynu. linepTpodis agpa i 30iNblIeHHA SOepHO-LMTONNa3MaTUYHOIO ChiBBiAHOLLEHHS
CBiQ4MTb, Mepll 3a Bce, NPO NiABULLEHHS (YHKLiOHanbHOI akTMBHOCTI kniTuHM (Koda et al., 2006).
CepepHs BMCOTa eniTenito aumHyciB y niggocnigHnx tBapuH 6yna Ha 13 %, a KinbKicTb agepeub B gapax
ek3okpuHountiB — Ha 20 % Ginbwwmmm (p < 0,05), HiXX y KOHTponbHWMX (puc. 2, Tabn.). Ockinbkn A0
OCHOBHUX YHKLi agepeub BigHocsTb cuHTe3d pPHK, 3 skoi yTBoprotoTecs cyboavHuui pubocom,
BBa)aloTb, L0 Trinepnnasis sagepeub BKadye Ha NiABULLEHHS  OINOKCMHTETUYHOI  aKTUBHOCTI
€K30KpMHOoLUMTIB. 36inbLUEHHS KiNbKOCTI saepeLb B sapax MoXe TakoX CBigYMTU NPOo akTMBALit0 NpoLEeCiB
isionorivHoT pereHepauii eK30KPUHOLMTIB Ha BHYTPILLUHLOKIITUHHOMY piBHi (Boisvert et al., 2007).Takum
YMHOM, XapakTep i CTyMiHb BUPAXEHOCTi 3MiH OOCNIMKEHNX MopdOoMETpPUYHMX NokasHukiB M3 nicns
BBEAEHHS METIOHIHY MOXe CBIiAYMTI NPO 3POCTAHHA aKTUBHOCTI il €K30KPUHHOT YaCTUHN.

Y eHOOKpWHHIN 4YacTuHi M3 wypiB, AKki OoTpuMyBanu METIOHIH, Big3Ha4anu 4iTKO BUpPaXeHy
TeHAeHUito 0o 36inblueHHs cepefHbOl KinbkocTi ocTpiBuiB JlaHrepraHca (Ha 10 %), goctoBipHO GinbLuy
nroLly nornepeyHoro nepepisy ocTpiBuiB (Ha 22 %) Ta ix giametpa (Ha 12 %). 3aranbHa KinbKiCTb
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eHO0oKpMHOLMTIB B OCTpiBLAX B6yno Ha 38 % GinbLoto (p < 0,05) B NopiBHSAHHI 3 kOHTponeM (Tabn.). Takui
Xapaktep 3MiH MOP(POMETPUYHNX NMOKAZHMKIB MOXE CBIQYMTW NPO aKTUBALLi0 EHOOKPUMHHOI YacTuHm M3 y
TBapVH Nicns BBEAEHHS iM METIOHiHY.

B

Puc. 2. MikpodoTorpacpisi €K30KPUHHOI YaCTUHMU NiALWITYHKOBOI 3a5io3M Lypa KOHTPOJIbLHOI rpynu
(A) i nippocnigHoi rpynu nicna BNnNuBY MeTiOHiHY (B): 1 — ek30KpUHOLMT, 2 — MbKauUHYCHa CnonyyHa
TKaHWHa. 3abapBrneHHsi reMaToKCUIiHOM i eo3nHoM. x800

Fig. 2. Photomicrograph of the exocrine part of the rat pancreas of the control group (A) and of
the experimental group after exposure to methionine (B): 1 — exocrinocyte, 2 — interacinus connective
tissue. Hematoxylin and eosin staining. x800

PesynbTat Hawmx gocnigxeHb nokasanu, Wo B TkaHWHI 13 niggocnigHunx wypis nnowia cTpoMu i
CTPOMAarbHO-MAPEHXIMATO3HUI iHAEKC OynM OCTOBIPHO MEHLUUMW, HiXX Y KOHTPOMNbHKX BiAMOBIAHO Ha 14 i
19 %. WnpuHa npoLapkiB MiK4aCTOYKOBOI i MDKaLUHYCHOI CMOMYYHOI TKaHWHKU Y LUMX TBapuH Byna Takox
[OCTOBIpPHO MeHLoto BianoBiaHO Ha 17 i 30 %. 3MeHLEeHHS KiNbKOCTi CNOMYYHOTKAHNHHUX efleMeHTIB B
TKaHuHi 3 mMoxe posrnsgaTvca Sk ogHa 3 03HaK akTuBauii il YHKUIT i NiABULLIEHHS pereHepaTopHUX
MOXIMBOCTEW, @ TaKoX sIK OOWMH 3 BaXNMBWUX (pakTopiB, O CNpusie NOMIMLEHHI0 OOMiHY PEYOBUH MiX
auuMHycamu.

Y pocnioxeHHsix paay aBTopiB 6yno nokasaHo, wo cTpyktypa N3 wypis, ski nepebysanu Ha gieTax
3 BMiCTOM Big 2 00 4 % METIOHiHy, 3a3HaBana 3Ha4yHUX NaToNoriYyHMX 3MiH, @ caMe: crocTepirany BTpaTty
6a3odinii ek3okpuHoLMTamMK, BaKyonizauito LUMTonnasMu i MikHO3 sgep y HUX, a TakoX AereHepauito i
BTpaTy OKpemux ek3okpuHouuTiB. CTpyKTypa OCTpiBUiB JlaHrepraHca, npv UbOMY, ICTOTHUX 3MiH He
3a3HaBana. BigsHadeHo, W0 nowkomkeHHs cTpykTypu M3 wypis, gki otpumysanu giety 3 4 % BMiCTOM
MeTIOHiHy, Oynu 6inbw BupaxeHummn (Kaufman et al.,, 1960). L. Boquist npoBoguB gocnigXeHHs Ha
XOM'siKax, SIKUM LLOAHSA NPOTAroM 12 AHiB BHYTpilWHbOYepeBHO BBOAMB L-meTioHiH y gosi 0,5 r/kr. MNpwu
BMKOPUCTaHHI MeToAdy CBITNOBOI Mikpockonii Oyrno nokasaHo, Wo 4epe3 1 OeHb Micns BBEOEHHS
npenapaTty cTpykTypa 13 icTOTHO He 3miHoBanacsa. Yepes 2 gHi cnoctepiranvcs nuwie HeBenuKi 3MiHM B
OKpeMux TBapuH. 3 4-ro gHS 3MiHM Oynu BUsIBEHi y GinblocTi xom'skiB. BoHn Bupaxanucsa B HabyxaHHi
€K30KPUHOLMTIB i 3HMKEeHHI 6asodinil. 3 7-ro gHaA 3'aBunuca uutonnasmatudHi Bakyoni i €03UHOMINbHI
Tina. 3miHOBanaca CTpyKTypa auuHyciB, SIKi MOCTYMoBO aTtpodpyBanucs i 3amillyBanmncsa XMPOBOK i
BOMOKHUCTOI TkaHWHOW0. 3 10-ro gHA Bynu BUSIBNEHI KNITUHW 3 BEMUKUMW Sapamn, B KMiTUHAX NPOTOKIB
OynuM nepeMmiwaHi KenmxonodibHi KniTmHM, a B ocTpiBusx [13 3meHwyBanacst KinbKiCTb [-KNiTUH.
EnektpoHHa Mikpockonia nokasana, wo 3 4-ro [OHsa chocTepiranacs BTpaTa BMNOpsAKOBaHOro
posTallyBaHHS eHOoMIasMaTUYHOro PeTuKynyMy 3 po3WMPEHUMU LUCTEPHAMU | 3MEHLLEHHSM KifbKOCTi
pubocom i rpaHyn 3MMoreHy B AesiKnx KniTmHax. Y MiTOXOHAPISAX crnocTepiranu 3MiHM KPUCT, iX HabyxaHHs
i NOWKOMKEHHSl. B ek3okpyHouMTax 3'ABUNUCS LUTONMNa3mMaTu4Hi Tina, B OCHOBHOMY (ibpunsapHoi
npupoau (Boquist, 1969).
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OTpvmaHO HOBI AaHi Npo Te, WO A0AAaTKOBE BBEAEHHS METIOHIHY B paLioH XapYyBaHHS TBapuH Mae
CTMMYTIIOKYMIA BNAINB Ha MPOTEOMITUYHY aKTUMBHICTb €K30KpUHHOI YacTuHu M3 (BepTtunpaxos, byTeHko,
2013). Ha ocobnuey yBary 3acrnyroBytwTb BIiAOMOCTi NpoO Te, WO BBEAEHHA METIOHIHY iHribye
nponicepadito i ranbMye KMiTUHHUA UWKN pakoBux knituH BxPC-3 i HPAC B kynbTypi knituH [13
(Benavides et al., 2014). Lle niaTBepaXye BUCHOBOK psay aBTOpiB Mpo Te, WO NiABULLEHHSA CMOXUBaHHS
METIOHIHY MOXe CMpUSATK 3HKEHHIO pU3nKy po3BuTKy paky 3 (Larsson et al., 2007).

Pa3om 3 TUM, He MOXHa He BiA3HaYUTU NEBHY HEOOHO3HAYHICTL pe3ynbTaTiB, OTPUMAHUX PiISHUMHK
aBTOpaMu B [JOCMiOAXeHHAX 3 MeTioHiHOM. Lle moxe OyTy noB'3aHO $IK 3 BUKOPUCTaHHSAM B
eKkcnepuMeHTax TBapuH Pi3HOro BiKy, TakK i LUMPOKUM Aiana3oHOM BiAMIHHOCTEN B [O3YBaHHI i TpyBanocTi
BBEAEHHS] METIOHiHY, WO OOYMOBMIE [OUINbHICTE MPOBEAEHHS MOoAanbLUMX AOCNiMKEHb B AaHOMY
HanNpsIMKy 3 ypaxyBaHHSIM iX yHidoikauii Ta geTanisauii NpoTOKONIB AOCHIIKEHD.

Ta6bnuua. MopcgdomeTpuyHi NOKa3HUKK NigLWNYHKOBOI 3ano3m (n = 12, M + m)
Table. Morphometric parameters of the pancreas (n =12, M+ m)

lMokasHmkM KoHTponbHa rpyna MigaocnigHa rpyna
EK30KpUHHa YacTuHa
BioHocHa nnowa, % 732+17 76,7+15
[iameTp aumHyca, MKM 27,7 £0,7 28,5+0,5
Mnolua aumHyca, MKm? 692 £ 16 788 + 30*
Bucota enitenist aumHyca, MKM 11,2+0,2 12,6 £0,3
Mnowa, MKm?:

® EeK30KpumHouuTa 120,6 £ 2,5 126,3 £ 5,1

e gAgpa 176 £0,4 20,6 £ 0,9*

e LMTONNa3Mn 103,0+ 2,6 105,7+4,5
flnepHo-uMTonnasMaTuyHe CniBBiAHOLLIEHHS! 0,170 + 0,003 0,191 £ 0,004*
KinbkicTe sgepeub B S4pi eK30KpUHoLUUTa, LT. 1,48 £ 0,05 1,78 £ 0,05*
KinbKicTb €K30KPMHOUMTIB B aLMHYCI, LUT. 7,8+0,2 76+0,1

EHOOKpUHHA YacTuHa
H 0,
Eilﬁ:ﬁg:: (I)-ICJ:-ITCE)LiI;aLL,iBA)(Ha 0,25 mm?), Wt 26205 2,7+0,3
MAoLLa ocTPIBLS, MKM2 ’ T 0,90 £ 0,10 0,99 + 0,09
X Y 9538 + 92 11621 £ 182*
ﬁ.‘aM?Tp OCTPIBLS, MKM o 93,8 2,9 105,1 + 2,6*
e oo, | 1198260 | 1650210
2 ’ 0,0130 £ 0,0007 0,014 £ 0,0008
WT./MKM
Cnony4yHa TkaHWHa
BigHocHa nnowa, % 242+0,5 20,6 £0,9*
CTpomanbHo-napeHxiMaTo3HUM iHOeKC 0,32 £ 0,05 0,26 £ 0,03*
LUnprHa npoLuapkiB CnonyyHoOT TKAHUHU, MKM
e MiXX4YacTO4YKOBOI 3,81+0,32 3,15+0,31*
e MiXauMHYCHOI 0,96 £ 0,02 0,67 £0,01*

*p < 0,05 — 3Hayywicme 8idMiHHOCMeU y MOPIBHSIHHI 3 KOHMPOEM.

*p < 0,05 - significance of differences compared to control.

TakMM 4YMHOM, HamMu BUSIBMEHO, WO [0AAaTKOBE BBEAEHHS MPOMiNakTU4HMX [03 METIOHIHY
(250 mr/kr) 3gopoBMM TBapuHaM MPUBOANTL OO0 MOSIBU YiTKO BUPaXKEHUX MOPEOdYHKLiOHANBbHUX O3HaK
NigBULLEHHS aKTUBHOCTI €K30- i eHOOKPMHHOI YacTuHu M3. OaHuin edekt moxe OyTM BMKOPUCTaAHWUIA He
TiINbKM ON1S1 KOPEKLii KMNiHIYHO BUpaXeHux nopyleHb yHKkuUii M3, a 1 Ha OOKMiHIYHMX eTanax po3BUTKY
natornorii abo y 3a0poBux ocib, sk 3acib npeaganTauii i NiABULLEHHS CTIMKOCTI 3ano3n 4O MOXIMBOTO
BM/IMBY PIi3HUX HECMNPUSTIIMBUX (PaKTOPIB 30BHIHbOrO cepeposuwla. OTpumaHi pesyrnbTatv MakTb He
TiINbKN TeopeTuyHe 3HaYeHHsl, a N NPeACTaBNsAlTb TaKOX iHTepec ANs NPaKTUYHOI MeauuunHK Mpu
BUPILLEHHI NTaHb KOMMJIEKCHOrO NiKyBaHHS i NPOMinakTukM XpoHiYHMX 3axBoptoBaHb 13, noe'a3aHux 3
HeJOCTaTHICTIO iT doyHKUT.
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m FictomopdonorivyHi 3mMiHK NiALWNYHKOBOI 3an03u WypiB nNicnsa BBeAeHHS METiOHiHY
Histomorphological changes in the rat pancreas after methionine administration
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Histomorphological changes in the rat pancreas after methionine

administration
R.V. Yanko, M.l. Levashov, E.G. Chaka, S.L. Safonov

The effectiveness of using various methionine preparations for activating pancreatic function is ambiguous; the
reasons may include differences in dosage and duration of methionine administration. The question remains, in what
extent the methionine application is efficacious for increasing functional activity of a healthy pancreas. The aim of our
study was to investigate morphological changes in pancreas after prolonged administration of methionine. The
experiments were carried out on 24 males of Wistar rats at the age of 15 months. During 21 days, the experimental
animals received methionine at a daily dose of 250 mg/kg of body weight in addition to the standard diet. Histological
preparations were made from pancreatic tissue according to standard method. Morphometry was performed using
the computer program «Ilmage J». The rats were taken out of the experiment under ether anesthesia. The studies
were carried out in accordance with the provisions of the "European Convention for the Protection of Vertebrate
Animals used for Experimental and Other Scientific Purposes" (Strasbourg, 1986). Upon completion of the
experiment, histomorphological sings of an increase in functional activity were registered in both exocrine (enlarged
acini’'s areas and their epithelium height, higher nuclear-cytoplasmic ratio of exocrinocytes, and higher number of
nucleoli in cell nuclei) and endocrine (enlarged sizes of the Langerhans islets and increased number of
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R.V. Yanko, M.l. Levashov, E.G. Chaka, S.L. Safonov

endocrinocytes in the islets) parts of the rat pancreas. In the experimental rats, the relative area of the connective
tissue and the stromal-parenchyma index of the pancreas, as well as the width of the interlobular and interacinus
layers of connective tissue decreased. A decrease in the mass of connective tissue in the pancreas can be
considered as one of the signs of its function activation, an improvement in metabolism between acini, and an
increase in regenerative capabilities. Thus, additional administration of prophylactic doses of methionine to healthy
animals results in distinct morphological signs of increased pancreatic activity.

Key words: methionine, pancreas, morphometry.
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McTomopcponoruyeckme MsmeHeHUs NOQKeNyAO4YHOM Xerne3bl KpbIC nocne

BBeAeHnsAs MeTUoOHMHa
P.B. AHko, M.U. lleBawos., E.I. Yaka, C.J1. CacdhoHoB

O PeKTMBHOCTb MPUMEHEHNS Pa3fnUYHbIX NpenapatoB METUOHWHa ANS akTMBauuMu (yHKUMK NOomKenyaoyHON
Xenesbl He SIBNSieTCA OAHO3HA4YHOW. B yucne npuumH moryT ObiTb pa3nuMuus B A0O3MPOBKE W MPOAOIKUTENBHOCTU
BBeAEHUs MeTMoHMHa. OCTaeTcsl OTKPbITbIM BOMPOC, HACKOMbKO BbIPaXEHHbIM ABNAeTcs addeKkT npuMeHeHus
METUOHVMHA ANS MOBbIWEHNSA (PYHKLMOHANbHON aKTMBHOCTW 340POBON MOMKENyAO4HOW >xenesbl. Hawen uenbio
6bIno nccnegosaTe MOPAONOrMYeckne M3MEeHeHNUs NOoAXeNyAO04HON Xenesbl Nocre NPoAOSHKMTENbHOrO BBEAEHNS
METMOHMHA. JKCrnepuMeHTbl Obinn BbLIMOMHEHbl Ha 24 Kpbicax-camuax nuvHum Buctap 15-mecdyHoro Bo3spacTta.
[MoponbITHbIE XXMBOTHbIE, B AOMOMHEHVWE K CTaHO4ApTHOMY PauMOHy MUTaHus, B TeyeHne 21 CyTOK exegHEeBHO
nonyyanu MeTVoHWH B Ao3e 250 Mr/kr maccbl Tena. M3 TkaHu nogXenyAoyHoM xenesbl FOTOBUMW MMCTONOrnyeckme
npenapatbl MO CTaHAapTHoOM MeToAuke. MopdomeTpuio OCYLUEeCTBASANN C NOMOLLBI0 KOMMbIOTEPHOW MpOorpambl
«Image J». BeiBogunu kpbic 13 akcnepMMeHTa nog, 3upHbeIM Hapko3om. MiccnegosaHus npoBoannm B COOTBETCTBUN
C nonoxeHusmn «EBpOMECKON KOHBEHUMM O 3aliuTe MO3BOHOYHBIX JKMBOTHBIX, WCMOMNb3yeMblX Afs
3KCMepUMEHTanbHbIX W Apyrux HaydHbix uenen» (Ctpacbypr, 1986). Mo 3aBepLueHUM 3IKCNepuUMEHTa Yy KpbiC
oTMeYanu rMcToMopdonornyeckne npusHakm MOBbILLEHNA (YHKUMOHAMbHOMW aKTMBHOCTU KaK  3K3OKPUHHOM
(yBennumBanucb nrnowjagb auuHycoB W BbICOTA WX 3MMTEnus, BO3pacTano sAaepHO-UMTonnasMaTnyeckoe
COOTHOLLEHME 3K3OKPWMHOLIMTOB, KONNYECTBO AApPbLILLEK B SAPaAxX KNETOK), Tak U SHOOKPMHHOM YacTu NOMKENyA04YHON
Xenesbl (yBenmunBanucb pasmepbl OCTPOBKOB JlaHrepraHca 1 KONMYecTBO HaxXOAALWMXCS B HUX SHAOKPUHOLMTOB). Y
MOAONbITHLIX KPbIC OTMEYanu CHWXKEeHWE OTHOCWUTENbHOW MoWaan CTPOMbl U CTPOMAanbHO-NapeHXMMaTO3HOro
WHOEKCa MOOKENYyLOYHON Xenesbl, a Takke LUMPUHBbI NPOCNOEK MEXO0NIbKOBON N MEXALUHYCHOW COeaNHUTENBHON
TKaHW B Hel. YMeHblUeHWEe MacCbl COeOMHWUTENbHOW TKaHW B Xene3e MOXeT paccMaTpuBaTbCH Kak OOWMH U3
NMPU3HaKoB akTMeaumm eé dyHkumMM, ynydweHne obMeHa BelecTB Mexay auuHycamuM W MOBbILEeHWe
pereHepaTopHbIX BO3MOXHOCTEN. Takum o6pa3om, AOMNOfHUTENbHOE BBeAEHME NPOMUMaKTUYECKMX 403 METMOHMUHA
300pPOBbIM XMBOTHBIM MPVBOAWT K MOSIBIIEHNIO YETKO BbIPAXEHHbIX MOPMONOrM4ecKkMX MPU3HaKOB MOBbILLEHWS
aKTUBHOCTM NOAXENyA04HON Xenesbl.

KnioueBble cnoBa: MEMUOHUH, nod;«enydquaﬂ JKernesa, MopghomMempus.
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Effect of the plant growth stimulant zeatin on regeneration capacity of some

Physalis species in vitro culture
O.M. Yaroshko, D.B. Rakhmetov, M.V. Kuchuk

The aim of the study was to find an efficient culture medium for regeneration of Physalis species in vitro to provide
their further propagation ex vitro and obtain fructiferous plants from the regenerants. Physalis peruviana L.,
P. ixocarpa Broth. (cv. Likhtaryk), and P. pubescens L. (cv. Zarynka) were taken as plant material for the research.
Plant introduction into culture and regenerant production were carried out in vitro; the rooting of mature plants and
obtaining plants with ripe fruits took place in a greenhouse and in open ground (ex vitro). To obtain regenerants, we
used Murashige and Skoog (MCs0) medium supplemented with the growth stimulant zeatin (Zea) at a concentration
of 0.5-3 mg/l. The growth stimulant 6-benzylaminopurine (BAP) was used to elongate the regenerant stalks, and the
growth stimulator a-naphthylacetic acid (NAA) was used to initiate root formation. Plant regeneration frequency and
the number of regenerants per explant served as indicators of the efficiency of various zeatin concentrations on the
physalis regenerative capacity. The most effective media for the shoot regeneration from cotyledonous leaf explants
were MCso + 1 mg/l Zea and MCazo0 + 2 mg/l Zea. Regeneration frequency on these media was 46.15 % and 53.84 %
for P. ixocarpa (cv. Likhtaryk), 38.46 % and 45 % for P. peruviana, and 27 % and 34 % for P. pubescens
(cv. Zarynka) respectively. The emerged regenerants were separated from explants and transferred to MC3o medium
supplemented with 1 mg/l of BAP + 0.1 mg/l of NAA for stalk growth and rooting. After a month of cultivation, juvenile
plants were obtained. They were transferred to a greenhouse for adaptation, and later to open ground at the
experimental plot. Three months after the regenerant emergence, we obtained fertile plants, which bloomed and bore
fruit. The regenerants for domestic varieties of P. ixocarpa (cv. Likhtaryk) and P. pubescens (cv. Zarynka) were
obtained for the first time. We established a direct relationship between the concentration of zeatin and both the
frequency of plant regeneration and the number of regenerants per explant.

Key words: Physalis peruviana, Physalis ixocarpa, Physalis pubescens, in vitro, regeneration, zeatin.
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Introduction

Physalis peruviana L., P. ixocarpa Broth., and P. pubescens L. are cultivated mainly in tropical and
subtropical countries. One of the main useful component of various Physalis species is betulin, which has
antitumor properties.

In Ukraine, the above-mentioned species are grown in botanical gardens and private collections.
Physalis is a promising plant for obtaining recombinant proteins for pharmaceutical use. Materials
dedicated to the editing of the P. pruinosa genome by the CRISPR-Cas method have recently been
published (Lemmon et al., 2018). Physalis can be used as a model object to study the functioning of
heterologous genes in its tissues and organs. Currently, sufficient amount of works on obtaining callus
tissue and regeneration of various Physalis species have been conducted. A study of regenerative
capacity was performed by a group headed by Rao (Rao et al.,, 2004), which resulted in obtaining
regenerants for P. pubescens. Initially, callus tissue was grown from leaves and internodes, and then, the
regenerants on a medium MSso + 2 mg/l BAP + 0.5 mg/l NAA and on MSso + 2.5 mg/l BAP + 0.5 mgl/l
NAA were obtained from it. K. Ramar and V. Ayyadurai investigated Physalis maxima regeneration
capacity (Ramar, Ayyadurai, 2014). H. Sandhya and R. Srinath obtained regenerants from nodal
segments of Physalis minima (Sandhya, Srinath, 2015). K. Ramar with a group of scientists investigated
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regeneration capacity of Physalis peruviana. They obtained positive results of nodal segments and
internode regeneration on the medium MSazo + 1.5 mg/l BAP + 0.5 mg/l gibberellic acid (GAs) + 0.5 mg/l
2,4-D; MS3o0 + 2 mg/l BAP + 1 mg/l GAs + 1 mg/l 2,4-D, and that of leaf explants on MS30 + 2.5 mg/| BAP +
1 mg/l GAs + 0.5 mg/l 2.4-D; MS30 + 3 mg/l BAP + 1 mg/l GAs + 1 mg/l 2,4-D (Ramar et al., 2014).
K. Bergier with colleagues obtained Physalis ixocorpa regenerants from the "hairy root’s culture” on the
medium MSsz + 5 pm Kin + 1 ym BAP (Bergier et al., 2012). O. Kumar with a group obtained regenerants
of Physalis angulata from meristems (Kumar et al.,, 2015). K. Swartwood and J.Van Eck received
regenerants of Physalis pruinosa from hypocotyls explants (Swartwood, Van Eck, 2019). N. Assad-Garcia
obtained regenerants from the cotyledons of the 12-day-old seedlings of Physalis ixocorpa cv. Rendidora
on the MS3o medium + 1 yM NAA + 12.5 yM BAP (Assad-Garcia et al., 1992). P. Singh and colleagues
received regenerants from nodal segments of P. peruviana on the MSso medium + 2.5 mg/l BAP + 0.05
mg/l indolylbutyric acid (IBA) (Singh et al., 2016). A group of researchers headed by Otroshy received
regenerants of P. peruviana on the MS3o medium + 4 mg/l BAP; MSs0 + 1 mg/l Kin + 3 mg/I BAP from leaf
explants and on the MS3o medium +2 mg/l Kin + 2 mg/l BAP; MS30 + 4 mg/l BAP + 1 mg/l Kin + 0.5 mg/I
indolylbutyric acid (IBA) from nodular explants (Otroshy et al., 2013). Yaroshko and Kuchuk obtained
regenerants of Physalis peruviana (Yaroshko, Kuchuk, 2019). Several scientific groups worked with
Physalis minima (Afroz et al., 2009; Gupta, 1986; Sheeba et al., 2015; Mungole et al., 2011; Patel et al.,
1987). Despite the achievements on this approach, there is still no works on the regeneration of domestic
varieties of physalis in vitro.

Our objective was to find an efficient culture medium for the P. peruviana, P. ixocarpa, and
P. pubescens regeneration in vitro in order to future obtaining adult plants from the regenerants ex vitro.

Materials and methods

The following species were used as plant material for investigations: Physalis peruviana, Physalis
ixocarpa (cv. Likhtaryk), and P. pubescens (cv. Zarynka). The originator of Likhtaryk and Zarynka
varieties is M.M. Gryshko National Botanical Garden of the National Academy of Sciences of Ukraine.
The source material was taken from the collection fund of the department of cultural flora of the above-
mentioned institution (Rakhmetov et al., 2015).

Seeds of the three investigated species germinated on the sterile nutrient agar medium Murashige
and Skoog (MSs0) (Murashige, Skoog, 1962) with 30 g/l sucrose under conditions of 22—-26°C, 14-hour
light period, and illumination of 3000—4500 Ix.

For regeneration, we used leaf cotyledons from the seven-day seedlings. The explants were
cultivated horizontally one month on the MSso medium, containing 30 g/l sucrose (pH 5.7-5.9) with the
addition of zeatin (Zea) (assay > 98 %, Duchefa Biochemie B.V.: Netherlands) in different concentrations
(0.5, 1.0, 2.0, and 3.0 mg/l).

The obtained shortened shoots were separated and transferred to the MS3o medium with 1 mg/l of
BAP (assay > 99 %, Duchefa Biochemie B.V.: Netherlands) + 0.1 mg/l NAA (assay > 98 %, Duchefa
Biochemie B.V.: Netherlands) for a month for elongating and rooting.

Data collection and Statistical analysis.

The efficacy of the used concentrations of growth stimulants for obtaining regenerants of species
and varieties of the genus Physalis was determined by the following indicators: the number of
regenerants obtained per one explant and the percentage of regeneration (regeneration frequency).

The number of regenerants was defined as a number of new young plants emerged from one
explant. The regeneration frequency was calculated as a proportion (%) of the number of regenerated
explants out of the total number of explants at the beginning of the experiment. The higher the
percentage of regeneration was and the more regenerants were obtained from one explant, the more
effective the concentration of growth stimulants used is considered.

Ten explants were used in each variant of experiments that was conducted in three replications.
The data were analyzed using the general procedure in the Software Package STATISTICA Version 12.
Spearman's test and standard error were used for statistical processing of the obtained data; the
procedure was described in detail in our previous work (Yaroshko, Kuchuk, 2019). In this work, the effect
of different concentrations of growth regulator zeatin was compared with the appearance of different
numbers of regenerants per one explant.

Results and discussion
After cultivation of the explants on the MS3o medium with different Zea concentrations regenerants
were obtained (Fig. 1, 2). The most effective medium for regeneration from leaf cotyledons was MSao
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supplemented with 2mg/l Zea (Fig. 2, Table 1). Quite promising results of shoot regeneration were
obtained on the medium MS30 + 1mg/l Zea (Fig. 1, 2, Table 1). Three months after receiving regenerants,
we obtained adult fertile plants, which bloomed and fruited (Fig. 3).

The regeneration of Physalis ixocarpa (cv. Likhtaryk) on the medium MS3 + 2mg/l Zea was
successful, 53.84 %, while on the medium MSs0 + 1mg/l Zea it declined to 46.15 % (Fig. 2). The
regeneration of Physalis peruviana was lower, 45 % and 38.46 %, respectively (Fig. 2).

Fig. 1. Shoot induction from cotyledon leaves on the MS3 medium with 1mg/l Zea after one month

of cultivation (A — Physalis ixocarpa (cv. Likhtaryk); B — P. peruviana; C — P. pubescens
(cv. Zarynka))
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Fig. 2. Effect of zeatin on the frequency of shoot regeneration of Physalis ixocarpa (cv. Likhtaryk),
P. peruviana, and P. pubescens (cv. Zarynka) from cotyledon leaves on the MS3, medium after one
month of cultivation. Whiskers indicate the standard error; n=30
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Table 1. Influence of growth regulator on the number of regenerated shoots from the cotyledon
leaves of Physalis peruviana, P. ixocarpa, and P. pubescens on the MS3 medium supplemented
with different Zea concentrations (number of shoots per one explant, pc., MtSE)

Plant species, variety

Concentration of Zea growth stimulant

0 mg/l 0.5 mgl/l 1 mg/l 2 mg/l 3 mg/l
P. peruviana - 5+0.92* 11+0.95** 14+0.96** 6+0.86*
P. ixocarpa cv. Likhtaryk - 7+0.84* 12+1,1* 15+£1.3** 10+0.83*
P. pubescens cv. Zarynka - 34£0.63* 6+0.56* 8+0.62** 31£0.54*

* null hypothesis is rejected with significant (P<0.05) levels of averages differences;

** null hypothesis is rejected with highly significant (P<0.01) levels of averages differences.

o —

Fig. 3. General view of adult plants in the open ground with unripe fruits (A — Physalis ixocarpa
(cv. Likhtaryk), B — P. peruviana, C — P. pubescens (cv. Zarynka)) and general view of ripe fruits in
comparison (D, from left to right: P.ixocarpa (cv. Likhtaryk), P. peruviana, P.pubescens

(cv. Zarynka)
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Our data are consistent with other studies on the Physalis regenerative capacity. The majority of
works were conducted with the use of BAP and Kin growth regulators and an addition of a third
component (Ramar, Ayyadurai, 2014; Ramar et al., 2014; Kumar et al., 2015; Gupta, 1986). We used
only one regulator, zeatin, and received positive results.

In our previous work, we obtained regenerants for P. peruviana on the media MSzo+ 1 mg/l kinetin
(Kin) + 3 mg/l BAP and MS30 + 2 mg/l Kin + 1 mg/l BAP (33.33 % of regeneration on both) (Yaroshko,
Kuchuk, 2019). In the current work, we got higher percentages of regeneration of the same species on
the media MS30 + 1mg/l Zea and MSa30 + 2mg/l Zea (38.46 % and 45 %). Thus, we can state that the MSao
media with Zea are more effective for obtaining Physalis regeneration than that with Kin or BAP.

According to the works of other researchers, the highest frequency of P. peruviana regeneration
was obtained on the media with addition of BAP (concentration 1-3 mg/l) or Kin (1 mg/l) (Ramar,
Ayyadurai, 2014; Bergier et al., 2012; Gupta, 1986). A number of regenerated plants averaged to 11 or 13
per one explant on the media with BAP or Kin, respectively. In our current work, we have achieved similar
results on the media with 1 mg/l Zea (11 pc.) and 2 mg/l Zea (14 pc.)

In the world literature, there is one published work on the regeneration of Physalis pubescens (Rao
et al., 2004) and two works on the agrobacterial transformation and regeneration of Physalis ixocarpa
(Bergier et al., 2012; Assad-Garcia et al., 1992). Unfortunately, the regeneration percentage obtained in
both species is not indicated in these papers. Therefore, we cannot compare the results of our study with
those of other research groups.

In the course of our investigation, we found out that Physalis ixocarpa (cv. Likhtaryk) has the
highest regeneration capacity among the three species studied (53.84 %). Such a regeneration
percentage is sufficient to carry out genetic transformation of experimental plants. Thus, in the further
research on Agrobacterium-mediated genetic transformation of Physalis plants, we will use Physalis
ixocarpa (cv. Likhtaryk) as the most promising candidate.

Conclusions

Our experiments resulted in definition of the most efficient culture media for regeneration of
Physalis peruviana, P. ixocarpa (cv. Likhtaryk), and P. pubescens (cv. Zarynka): a percentage of shoot
regeneration from cotyledon leaves was the highest on MS3p + 2mg/l of Zea and MSso + 1mg/l of Zea.
Then, the obtained regenerants were grown on the medium MSso with 1 mg/l of BAP and 0.1 mg/l of NAA
for elongating and rooting and, in a month, we got adult plants. Three month after the emergence of
regenerants, the mature plants started blooming and bearing fruits.
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BnnuB cTumynsaTopa pocTy 3eaTUHY Ha pereHepauinHy 34aTHICTb POCNUH AeAKUX
BuaiB poay Physalis B KynbTypi in vitro
O.M. Apouwiko, A.5. PaxmeToB, M.B. Kyuyk

MeToto po6oTn Byno BUsBMNEeHHS1 e(PEKTUBHOIO KynbTyparbHOro cepeoBuLla aAnst pereHepaldii Buais pony Physalis B
yMOBax in vitro anga ix noganblioro PO3MHOXEHHSI i OTPMMaHHS MIOAOHOCHUX POCIWNH 3 pereHepaHTiB B yMOBax
ex vitro. POCIMHHMM mMaTtepianomM ang gocnigpkeHHs 6ynu Taki Buav pocnuH: Physalis peruviana L., Physalis ixocarpa
Broth. (cv. Likhtaryk), Physalis pubescens L. (cv. Zarynka). BBegeHHSI pOCNUH Yy KynbTypy Ta OTPMMaHHS
pereHepaHTiB NMPOBOAWMMCA B YMOBAaXx in Vitro; yKOPIHEHHS AOPOCMMX POCMWH Ta OTPMMAaHHS POCAMH 3i 3pinummn
nnogamu MNpoBOAMNM B YMOBax Tennuui Ta BIigKpUTOro rpyHTy (ex vitro). Ons oTpuMaHHA pereHepaHTiB
BMKOpUCTOBYBanu cepeposuile Mypacire i Ckyra (MCso), 4JONOBHEHE CTUMYNATOPOM POCTY 3€aTUHOM Y KOHLeHTpaLii
0,5-3 mr/n. Ona nogoBxeHHs cTeben pereHepaHTIB BMKOPUCTOBYBAanu CTUMYNATOP PpocTy 6-6eH3nnamiHonypuH
(BAI), a anga iHiyiauii KopeHeyTBOPEHHS BMKOPUCTOBYBanu CTUMYNATOp pocTy a-HadTunourosy kucnoty (HOK). Ak
NoKasHWKN edeKkTy Pi3HWX KOHLUEHTPpaLin CTUMynsaTopa pOCTy 3eaTuMHy Ha pereHepauinHy 34aTHiCTb (pidanicis
BMKOPUCTOBYBaNN TaKi KpUTepIi: 4acToTy pereHepadii pOCNUH i KifbKiCTb pereHepaHTiB, siki pereHepysBanu 3 OgHOro
ekcnnaHTy. [licna npoBedeHHs cepii ekcnepuMeHTiB Oynu nigidpanHi edekTUBHI MOXMBHI cepegoBuwa Ans
pereHepadii P. peruviana, P. ixocarpa (cv. Likhtaryk), P.pubescens (cv.Zarynka). Haibinbw edektnBHUMM
cepefoBuLIAMM ANt pereHepaii naroHiB i3 CiM’Sa0MbHUX NUCTKOBUX EKCNNaHTiB BusiBunuce MCso + 1 Mr/n 3eatuHy
(3ea) i MCao0 + 2 mr/n 3ea. PereHepauisi Ha unx cepegoBuLLax cknagana ansa P. ixocarpa (cv. Likhtaryk) — 46,15 % i
53,84 %, pna P. peruviana — 38,46 % i 45 %, pnsa P. pubescens (cv. Zarynka) — 27 % i 34 % BignosigHo. OTpuMaHi
pereHepaHTU BiJOKpeMmnioBanu Bif eKcnnaHTiB i nepeHocunu Ha cepeposuile MCso, gonosHeHe 1 mr/n BAIN +
0,1 mr/n HOK ans pocty cteben Ta BkopiHEHHS. Yepes MicAub KynbTuByBaHHSA Ha cepegosuii MCso + 1 mr/n BAI +
0,1 mr/n HYK 6ynu oTpuvmaHi l0BEHINbHI pOCnUHK, AKki Oynn nepeHeceHi B TENNWYHI yMOBWU ANS MPOXOMXEHHS
apanTtauii, a nisHiwe — y BiAKPUTUIA I'PYHT Ha eKCcrnepuMeHTarnbHin AinaHui. Yepes Tpy micaui (3 MOMEHTY NosiBu
pereHepaHTiB) Oynu oTpumaHi hbepTunbHi POCnUHK, siKi KBiTyBanu i nnogoHocunu. Hamu Bneplie 6ynm oTpumaHi
pereHepaHT! Ans BiTYM3HSHUX copTiB P. ixocarpa (cv. Likhtaryk), P. pubescens (cv. Zarynka). 3HanigeHa npsma
3anexHicTb MK KOHLUEHTpaUielo 3eaTUHy | 4YacTOTOK pereHepalii POCNUH, a TakoX MK KOHLUEHTpaUiel 3eaTuHy i
KiNbKICTIO pereHepaHTIB, OTPMMaHWX 3 OHOrO EKCIaHTa.

KnrouoBi cnoBa: Physalis peruviana, Physalis ixocarpa, Physalis pubescens, in vitro, peeceHepauisi, 3eamuH.
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BnusiHue cTMMynsaTopa pocTa 3eaTUHa Ha pereHepaLMoHHYI CNOCOBHOCTb

pacTeHMn HeKOTOpbIX BUAoB poaa Physalis B kynbType in vitro
O.H. Apowko, [1.6. PaxmeTtoB, H.B. Kyuyk

Llenbto paboTbl Gbi0 BbisiBNeHne acheKTMBHOM KynbTypanbHOM Cpeabl Ans pereHepaumm BuaoB poga Physalis B
YCrnoBwusiX in vitro ona nx AanbHENLero pa3mMHOXEHUs] U MONy4YeHNs NIOLOHOCALMX PacTEHUA N3 pereHepaHToB B
ycrnoBusix ex vitro. PacTuTenbHblM MaTepuanoMm Anst uccrenoBaHusi Obinu Takue Buabl pacTeHun: Physalis
peruviana L., Physalis ixocarpa Broth. (cv. Likhtaryk), Physalis pubescens L. (cv. Zarynka). BBegeHue pacteHun B
KynbTypy W MNOMy4YeHUe pereHepaHToB MPOBOAMIMUCL B YCMNOBUSIX in Vitro; yKOpEHeHWe B3pOCHbIX pacTeHui u
nonyyeHne pacTeHui co 3penbiMu NogamMu NPoBOAWMMM B YCMOBMSAX TENNUUbl U OTKPLITOro rpyHTa (ex vitro). Ans
nony4yeHns pereHepaHToB ucnonb3oBanu cpeny Mypacure n Ckyra (MCso), AONOMHEHHYIO CTUMYNATOPOM pocTa
3eaTMHOM B KoHLUeHTpauumn 0,5-3 mr/n. [ns yanuHeHns ctebnen pereHepaHTOB MCNOMNb30Banu CTUMyNSTop pocTta 6-
6eHsunamuHonypuH (BAI), a ans vHMUMaumMm KopHeobpasoBaHNs — CTUMYNATOP pocTa a-HaTUMYKCYCHYHO KUCMOTY
(HYK). B kadectBe nokasaTtenen addekta pasnuuyHbiX KOHLEHTpauui CcTUMynsiTopa pocTa 3eaTuHa Ha
pereHepaLMoHHY0 CMOCOBHOCTb hM3anMcoB UCMONb30BaNM Takne KpUTEpMU: YacToTy pereHepauun pacTeHun u
KONMUYECTBO pereHepaHTOB Ha OAMH 3KcnnaHT. [locne npoBefAeHWst cepyuu 3KCMEpPUMEHTOB Obinyv nogobpaHbl
apdekTMBHbIE NUTaTenbHble cpedbl Ans pereHepauuu P. peruviana, P. ixocarpa (cv. Likhtaryk), P. pubescens
(cv. Zarynka). Hanbonee addekTMBHBIMM cpejamu Ons pereHepaumm noberoB M3 CeMsgonbHbIX JIMCTOBbIX
akcnnaHToB 6binn MCso + 1 mr/n 3eatuHa (3ea) n MCao + 2 mr/n 3ea. PereHepauunsi Ha 3TUX cpefax cocTaBuna ans
P. ixocarpa (cv. Likhtaryk) — 46,15 % wn 53,84 %, pna P. peruviana — 38,46 % wn 45 %, ana P. pubescens
(cv. Zarynka) — 27% v 34% cooTBEeTCTBEHHO. Nony4yeHHbIe pereHepaHTbl OTAENANN OT KCMITaHTOB M NePEeHOCUNN Ha
cpeay MCso, gononHenHyto 1 wmr/m BAIN + 0,1 mr/n HYK gna pocta ctebns u ykopeHeHus. Yepes wmecsy
KynbTuBMpoBaHus Ha cpefe MCso + 1 mr/n BAI + 0,1 mr/n HYK 6binu nonyyeHbl l0OBEHUIbHbIE pacTEHUs, KOTopble
ObiNMM NepeHeceHbl B TEMMUYHbIE YCMOBUS ANS MPOXOXAEHMS ajanTauuu, a Mno3xe — B OTKPbITbIA TPYHT Ha
3KCNepuUMeHTansHOM Yy4dacTke. Yepe3 Tpu Mecsita (C MOMEHTa MONyYeHWs pereHepaHToB) Obinn MONy4YeHbl
depTunbHble pacTeHusi, koTopble UBeNW W nnogoHocunu. Hamu Bnepeble Obinu MonyyYeHbl pereHepaHTbl Ans
oTeyecTBeHHbIX copToB P. ixocarpa (cv. Likhtaryk), P. pubescens (cv. Zarynka). OGHapy>eHa npsiMas 3aBUCUMOCTb
Mexay KOHLEeHTpauuen 3eaTuHa U 4acTOTOM pereHepauuu pacTeHURn, a Takke Mexay KOHLEHTpauuewn 3eatvHa u
KONMYECTBOM pereHepaHToB, NOMyYeHHbIX OT OQHOro 3KCMnaHTa.

KnroueBble cnoBa: Physalis peruviana, Physalis ixocarpa, Physalis pubescens, in vitro, peceHepauyusi, 3eamuH.
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AHOTaUia po3MilyeTbCA Nif «LWwankow» cTaTTi MoBoto opuriHany (Arial — 9 pt). ig aHoTauieto gpykyeTbes
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	110
	1. Araneus quadratus Clerck, 1757: SlSt, 1f, 18.08‒24.09.2004; Ouar, 1f, 18.08‒24.09.2004.
	2. Hypsosinga sanguinea (C.L. Koch, 1844): SlSt, 1f juv., 18.08‒24.09.2004; BP, 1f, 20.09‒19.10.2005.
	3. Mangora acalypha (Walckenaer, 1802): MdSt, 1f, 18.06‒12.07.2005.
	Family Cheiracanthiidae
	4. Cheiracanthium erraticum (Walckenaer, 1802): ClSt, 1f, 15.06‒12.07.2005.
	5. Clubiona caerulescens L. Koch, 1867: BP, 1f, 18.08‒24.09.2004.
	6. Clubiona neglecta O. Pickard-Cambridge, 1866: MdSt, 1f, 20.07‒17.08.2004; 1m, 18.06‒12.07.2005; ClSt, 2f, 15.06‒12.07.2005; SlSt, 1f, 27.06‒19.07.2004; 1f, 15.06‒12.07.2005.
	7. Drassodes pubescens (Thorell, 1856): MdSt, 1f, 20.07‒17.08.2004; 1f, 18.06‒12.07.2005; 1f, 20.09‒19.10.2005; SlSt, 3m, 1f, 27.06‒19.07.2004; 2f, 18.08‒24.09.2004.
	8. Drassyllus praeficus (L. Koch, 1866): MdSt, 1m, 18.06‒12.07.2005; ClSt, 1m, 5f, 15.06‒12.07.2005; SlSt, 3m, 1f, 15.06‒12.07.2005; Quar, 1f, 27.06‒19.07.2004; 2m, 2f, 20.07‒17.08.2004.
	9. Drassyllus pusillus (C.L. Koch, 1833): MdSt, 33m, 9f, 18.06‒12.07.2005; 2f, 20.09‒19.10.2005; ClSt, 7f, 15.06‒12.07.2005; SlSt, 1m, 4f, 15.06‒12.07.2005; Quar, 3f, 27.06‒19.07.2004; 2m, 5f, 20.07‒17.08.2004; 1f, 15.06‒12.07.2005.
	10. Gnaphosa lugubris (C.L. Koch, 1839): MdSt, 1m, 18.06‒12.07.2005; ClSt, 5f, 20.07‒17.08.2004; 1f, 18.08‒24.09.2004; 31m, 14f, 15.06‒12.07.2005; 1f, 20.09‒19.10.2005; Quar, 1f, 20.07‒17.08.2004; BP, 5m, 3f, 18.06‒12.07.2005.
	11. Haplodrassus signifer (C.L. Koch, 1839): MdSt, 34m, 9f, 18.06‒12.07.2005; ClSt, 1m, 20.07–17.08.2004; 15m, 6f, 15.06‒12.07.2005; SlSt, 1f, 20.07‒17.08.2004; 1f, 27.06‒19.07.2004; Quar, 9m, 7f, 20.07‒17.08.2004.
	12. Haplodrassus silvestris (Blackwall, 1833): SlSt, 1f, 15.06‒12.07.2005.
	13. Haplodrassus umbratilis (L. Koch, 1866): Quar, 1m, 27.06‒19.07.2004.
	14. Micaria formicaria (Sundevall, 1831): MdSt, 1f, 20.07–17.08.2004; ClSt, 1m, 15.06‒12.07.2005; 1m, 20.09‒19.10.2005; SlSt, 1m, 1f, 20.07‒17.08.2004; Quar, 1f, 15.06‒12.07.2005; BP, 1f, 18.06‒12.07.2005; 1m, 20.09‒19.10.2005.
	15. Micaria pulicaria (Sundevall, 1831): ClSt, 2f, 15.06‒12.07.2005.
	16. Zelotes azsheganovae Esyunin, Efimik, 1992: MdSt, 2m, 18.06‒12.07.2005; SlSt, 1f, 27.06‒19.07.2004; 1f, 18.08‒24.09.2004; Quar, 1m, 15.06‒12.07.2005; BP, 1f, 18.08‒24.09.2004.
	17. Zelotes electus (C.L. Koch, 1839): SlSt, 1m, 15.06‒12.07.2005.
	18. Zelotes latreillei (Simon, 1878): BP, 2m, 1f, 18.06‒12.07.2005.
	19. Zelotes longipes (L. Koch, 1866): ClSt, 1m, 1f, 18.08‒24.09.2004; 2f, 15.06‒12.07.2005; SlSt, 1f, 18.08‒24.09.2004; Quar, 2m, 18.08‒24.09.2004.
	20. Mastigusa arietina (Thorell, 1871): SlSt, 2f, 20.07‒17.08.2004.

	22. Centromerus sylvaticus (Blackwall, 1841): ClSt, 1f, 18.08‒24.09.2004; 1f, 15.06‒12.07.2005; SlSt, 1m, 18.08‒24.09.2004; 2m, 20.09‒19.10.2005; 15.06‒12.07.2005; BP, 15m, 3f, 18.06‒12.07.2005.
	23. Diplostyla concolor (Wider, 1834): MdSt, 1m, 3f, 20.07‒17.08.2004; 2m, 1f, 15.06‒12.07.2005; 1m, 20.09‒19.10.2005; ClSt, 3f, 27.06‒19.07.2004; 1f, 15.06‒12.07.2005; SlSt, 1f, 15.06‒12.07.2005; Quar, 1f, 20.07‒17.08.2004; BP, 4m, 6f, 17.08--24.09.2...
	24. Erigone atra Blackwall, 1833: Quar, 1m, 20.07‒17.08.2004; 4m, 6f, 18.08‒24.09.2004.
	25. Erigone dentipalpis (Wider, 1834): MdSt, 1m, 20.07‒17.08.2004; SlSt, 1f, 20.07–17.08.2004.
	26. Improphantes geniculatus (Kulczyński, 1898): ClSt, 1f, 18.08‒24.09.2004; SlSt, 1f, 20.07‒17.08.2004.
	27. Micrargus subaequalis (Westring, 1851): MdSt, 1m, 20.07–17.08.2004.

	28. Microlinyphia pusilla (Sundevall, 1830): MdSt, 1m, 3f, 20.07–17.08.2004; ClSt, 1f, 18.08‒24.09.2004; SlSt, 1f, 20.07–17.08.2004; 1f, 15.06‒12.07.2005.
	29. Oedothorax retusus (Westring, 1851): SlSt, 2m, 20.07‒17.08.2004.
	30. Pocadicnemis pumila (Blackwall, 1841): BP, 1f, 18.06‒12.07.2005.
	31. Stemonyphantes lineatus (Linnaeus, 1758): MdSt, 1f, 20.07–17.08.2004; 10m, 8f, 18.06‒12.07.2005; Quar, 2f, 27.06‒19.07.2004; 1m, 20.07‒17.08.2004; 1m, 1f, 15.06‒12.07.2005.
	32. Trichopterna cito (O. Pickard-Cambridge, 1872): SlSt, 1m, 18.08‒24.09.2004.
	33. Agroeca brunnea (Blackwall, 1833): BP, 2f, 18.08‒24.09.2004; 2m, 20.09‒19.10.2005.
	34. Agroeca cuprea Menge, 1873: MdSt, 1f, 20.07–17.08.2004; 1m, 20.09‒19.10.2005; SlSt, 1f, 15.06‒12.07.2005; Quar, 5m, 18.08‒24.09.2004; 1f, 15.06‒12.07.2005.
	35. Agroeca lusatica (L. Koch, 1875): MdSt, 1m, 18.08‒24.09.2004; 1f, 18.06‒12.07.2005; ClSt, 3f, 15.06‒12.07.2005; SlSt, 1f, 15.06‒12.07.2005; BP, 3m, 1f, 20.09‒19.10.2005.
	36. Agroeca maculata L. Koch, 1879: MdSt, 2m, 20.09‒19.10.2005; ClSt, 4m, 1f, 18.08‒24.09.2004; 5f, 15.06‒12.07.2005; 2m, 1f, 20.09‒19.10.2005; SlSt, 1f, 20.07‒17.08.2004; 1m, 18.08‒24.09.2004; Quar, 1f, 18.08‒24.09.2004; 1f, 15.06‒12.07.2005; BP, 8m,...
	37. Agroeca proxima (O. Pickard-Cambridge, 1871): MdSt, 1m, 20.09‒19.10.2005; BP, 10m, 1f, 18.06‒12.07.2005.
	38. Alopecosa cuneata (Clerck, 1757): MdSt, 2m, 7f, 18.06‒12.07.2005; SlSt, 1f, 20.07–17.08.2004; 1f, 18.08‒24.09.2004; 5f, 15.06‒12.07.2005; Quar, 2f, 27.06‒17.07.2004; 3f, 20.07‒17.08.2004; BP, 2f, 18.06‒12.07.2005.
	39. Alopecosa farinosa (Herman, 1849): ClSt, 9f, 15.06‒12.07.2005; BP, 2f, 18.06‒12.07.2005.
	40. Alopecosa pulverulenta (Clerck, 1757): SlSt, 1f, 15.06‒12.07.2005; BP, 1f, 20.09‒19.10.2005.
	41. Alopecosa solitaria (Herman, 1879): MdSt, 1f, 20.07–17.08.2004; 1m, 18.08‒24.09.2004; ClSt, 1m, 2f, 18.08‒24.09.2004; 1f, 15.06‒12.07.2005; 3m, 1f, 20.09‒19.10.2005.
	42. Alopecosa taeniopus (Kulczyn’ski, 1895): MdSt, 2m, 1f, 18.08‒24.09.2004; ClSt, 3f, 18.08‒24.09.2004; 1m, 20.09‒19.10.2005; SlSt, 5m, 1f, 18.08‒24.09.2004; Quar, 2m, 1f, 18.08‒24.09.2004; 1f, 15.06‒12.07.2005.
	43. Pardosa agrestis (Westring, 1861): MdSt, 2f, 20.07–17.08.2004; 6m, 1f, 18.06‒12.07.2005; ClSt, 1f, 20.07–17.08.2004; 5m, 7f, 15.06‒12.07.2005; SlSt, 6m, 1f, 27.06‒19.07.2004; 5m, 3f, 20.07‒17.08.2004; 1f, 18.08‒24.09.2004; 20m, 14f, 15.06‒12.07.20...
	44. Pardosa fulvipes (Collet, 1876): MdSt, 1m, 2f, 20.07–17.08.2004; 2f, 18.08‒24.09.2004; 363m, 60f, 18.06‒12.07.2005; 6f, 20.09‒19.10.2005; ClSt, 1f, 18.08‒24.09.2004; 21m, 3f, 15.06‒12.07.2005; SlSt, 6m, 1f, 27.06‒19.07.2004; 1f, 18.08‒24.09.2004; ...
	45. Pardosa lugubris (Walckenaer, 1802): BP, 1f, 18.08‒24.09.2004.
	46. Pardosa paludicola (Clerck, 1757): ClSt, 1f, 15.06‒12.07.2005.
	47. Pardosa palustris (Linnaeus, 1758): MdSt, 1m, 23 f, 20.07‒17.08.2004; 3f, 18.08‒24.09.2004; 21m, 14f, 18.06‒12.07.2005; 7f, 20.09‒19.10.2005; ClSt, 6f, 20.07–17.08.2004; 3f, 15.06‒12.07.2005; SlSt, 4m, 6f, 20.07–17.08.2004; 6f, 18.08‒24.09.2004; 1...
	48. Pardosa prativaga (L. Koch, 1870): BP, 2f, 18.08‒24.09.2004.
	49. Piratula hygrophila (Thorell, 1872): BP, 7m, 2f, 18.08‒24.09.2004.
	50. Trochosa ruricola (De Geer, 1778): MdSt, 1f, 18.08‒24.09.2004; SlSt, 3f, 20.07–17.08.2004; 1f, 15.06‒12.07.2005; BP, 1m, 18.08‒24.09.2004.
	51. Trochosa terricola Thorell, 1856: MdSt, 1f, 20.07‒17.08.2004; 2m, 18.06‒12.07.2005; 1m, 20.09‒19.10.2005; ClSt, 1m, 1f, 15.06‒12.07.2005; SlSt, 11m, 18.08‒24.09.2004; Quar, 1m, 27.06‒17.07.2004; BP, 1m, 2f, 18.06‒12.07.2005.
	52. Xerolycosa miniata (C.L. Koch, 1834): MdSt, 5m, 4f, 20.07‒17.08.2004; 3f, 18.08‒24.09.2004; 24m, 4f, 18.06‒12.07.2005; 1f, 20.09‒19.10.2005; ClSt, 6m, 4f, 20.07–17.08.2004; 58m, 4f, 15.06‒12.07.2005; SlSt, 15m, 27.06‒19.07.2004; 19m, 11f, 20.07‒17...
	53. Ero furcata : SlSt, 1f, 18.08‒24.09.2004; BP, 1m, 1f, 18.08‒24.09.2004.
	54. Thanatus arenarius L. Koch, 1872: MdSt, 2m, 18.06‒12.07.2005; Quar, 1m, 1f, 20.07‒17.08.2004.
	55. Tibellus oblongus (Walckenaer, 1802): SlSt, 1f, 18.08‒24.09.2004; Quar, 1m, 20.07‒17.08.2004.
	56. Phrurolithus festivus (C.L. Koch, 1835): MdSt, 1m, 20.07‒17.08.2004; 1f, 18.08‒24.09.2004; ClSt, 5f, 20.07‒17.08.2004; SlSt, 3f, 20.07‒17.08.2004; Quar, 1m, 1f, 27.06‒17.07.2004.
	57. Aelurillus v-insignitus (Clerck, 1757): ClSt, 2m, 20.07–17.08.2004; 1m, 1f, 18.08‒24.09.2004.
	58. Evarcha arcuata (Clerck, 1757): SlSt, 1m, 20.09‒19.10.2005.
	59. Heliophanus auratus C.L. Koch, 1835: ClSt, 1m, 20.07–17.08.2004.
	60. Heliophanus flavipes (Hahn, 1832): MdSt, 1f, 20.07–17.08.2004; SlSt, 1f, 20.07‒17.08.2004.
	61. Phlegra fasciata (Нahn, 1826): SlSt, 1m, 27.06‒19.07.2004.
	62. Sibianor aurocinctus (Ohlert, 1865): ClSt, 2f, 15.06‒12.07.2005.
	63. Talavera aequipes (O. Pickard-Cambridge, 1871): SlSt, 2f, 27.06‒19.07.2004.
	64. Micrommata virescens (Clerck, 1757): ClSt, 1m, 15.06‒12.07.2005.
	65. Pachygnatha clercki Sundevall, 1823: BP, 1m, 18.08‒24.09.2004.
	66. Pachygnatha degeeri Sundevall, 1830: ClSt, 1m, 15.06‒12.07.2005; SlSt, 2m, 18.08‒24.09.2004; 1m, 15.06‒12.07.2005; 1m, 20.09‒19.10.2005; Quar, 1m, 1f, 20.07‒17.08.2004; 1m, 1f, 15.06‒12.07.2005.
	68. Ozyptila praticola (C.L. Koch, 1837); BP, 1m, 18.08‒24.09.2004.
	69. Ozyptila scabricula (Westring, 1851): MdSt, 1f, 20.07‒17.08.2004; 1f, 20.09‒19.10.2005; ClSt, 1f, 20.07–17.08.2004; 1m, 18.08‒24.09.2004; SlSt, 2m, 20.07‒17.08.2004; 1m, 18.08‒24.09.2004; Quar, 1m, 27.06‒17.07.2004; BP, 1m, 20.07‒17.08.2004; 1m, 2...
	70. Spiracne striatipes (L. Koch, 1870): MdSt, 1f, 18.08‒24.09.2004; ClSt, 2m,1f, 18.08‒24.09.2004; SlSt, 1f, 15.06‒12.07.2005; BP, 1f, 20.07‒17.08.2004.
	71. Xysticus kochi Thorell, 1872: ClSt, 1f, 15.06‒12.07.2005.
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