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AHOTALIS
Mameoosa FO.11. ExonoriuHi 3aKOHOMIpHOCTI ()OpMYBaHHS OPHITOKOMIIIEKCIB
BOJIOOYHMCHHUX CIIOPYJ Y XapKiBChKii oOmacti. — KBamidikamiitHa HaykoBa mparis Ha

paBax pyKOIUCY.

Hucepramiss Ha 3700yTTS HAyKOBOTO CTyIeHsS JgokTopa ¢imocodii 3a
cnemianpHicTI0O 091 — Olosoriss. — XapKIBCKUM HAI[lOHATBHUN IEJaroriYHUM
yHiBepcuteT imeH1 ['.C. CkoBopoau, Xapkis, 2024.

JuceprartiitHa po6oTa IpUCcsYeHa BUBYCHHIO OPHITOKOMIIJIEKCIB BOJOOYUCHUX
cnopya (mam BOC) XapkiBcbkoi o00macti. ABTOPKOIO BIEpIIE JOCIIIKEHO
opuiroomsiekcn BOC Ha cxom  Ykpaimu. IlpoBenena  iHBeHTapi3zalis
opuitokoMmiuiekciB BOC XapkiBcbkoi o0nacti Ta HajaHi iX TaKCOHOMIYHMMA,
bayHICTUYHHI Ta €KOJIOTTYHUN aHai3.

Opnitokommiekcu BOC XapkiBcbkoi 001acTi BkitouaroT 159 BuaiB 3 17 psais
Ta 44 ponuH, MO Ha 24 BUAM MEPEBUILYE HA MOAIOHUX TEpUTOPIsiX UEpHIriBCHKUX
BOJIOOUHUCHUX cropy. Haiibinbiie BHUIOBE PI3HOMAHITTS BUSBIEHO Ha MICHKUX
besmoniscbkux BOC (mami BBOC) Tta JlukaniBcbkux BOC (mami JIBOC), mo
MOSICHIOETHCS CTIPUSATIMBAMU YMOBAMU KUBJICHHS Ta MepeOyBaHHS.

Ha Bcix Teputopisix BOC mnepeBaxanu mnpenctaBHUKM psay Passeriformes
(43,1 — 69,2 %), cyonominyBanu — Charadriiformes (14,6 % na BBOC) Ta
Anseriformes (12,6% na BBOC). Menma vactka iHmux psiaiB: Piciformes (7,1% Ha
Kpacnokytcekux BOC), Accipitriformes (6,2 % na JIBOC), Falconiformes (6,6 % Ha
BBOC Tta 6,2 % na JABOC). Yci inmi psygau Manu menme 5 %. Cepen poauH 3a
BUJIOBUM CKJIaJioM TiepeBakanu: Anatidae — 19 BuniB (12,1%), Scolopacidae — 15
(9,6%), Accipitridae — 10 (6,4%), Laridae — 8 (5,1%), Picidae — 6 (3,8%). Inmri
POJIMHU MaJli MEHIIIE 1T’ ITH BHIIB.

3a crarycom nepeOyBaHHs Ha OutbiocTi BOC noMiHyBanu rHI3A0B1 BUAM: Bij

50,3% (BBOC) mo 65,7 (Kpacuokyrceki BOC), 67,9 % (Jlozieceki BOC) Ta
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75,0 %(Kym’saceki BOC). Ha IBOC nepeBaxanu mpodiitHi Bugu — 63,7%. Ha Bcix
BOC XapkiBcrkoi obmacTi 3apeectpoBano 80 (53,3 %) THI3TOBUX BHIIB MTAxXiB, IO
oinpiie anik Ha Teputopii Yepniriecbkux BOC, ne po3mHoxyBaniock 71 Bua. Bee 11e
CBIYUTH MIPO BUHATKOBY poiib Teputopii BOC amns nraxis.

3aranom Ha Bcix BOC cepen eKoJOriyHUX YrpyIloBaHb JIOMIHYBaJH
miMHOD1mH: 45,9 %; 3aranpHa g obmikoBaHux Ta 40,3 % 1 THI3JOBUX BHIIB;
cyonominyBaim aerapodimu: 35,7 % Tta 29,2 %, BiamoBigHO. 3HAYHO MEHIIE
npejcTaBieH] KaMImoduIn Ta CKiIepodiiy, K cepela ycix oOJIKOBAaHUX BHU/IIB MTaXiB,
TaK 1 cepeji THI3JJ0BUX.

BcranoBneno 11 nmangmagTHO-reHeTHYHUX (AyHICTUYHUX KOMIUIEKCIB.
Haiibinpma vacTka BiJ yciX OOJIKOBAaHMX BHAIB MNTaxiB HAJICKHUTh JO TPYI:
nimMHopinbH1 18,5 %, OopeansHi (15,9%) Ta Tpomiuni (13,4 %). CyOnomiHaHTHI:
JTAaBHbOHEMOpAJIbHI Ta JiicocTenona rpymna no 12,1% kosxHa. Bci iHI MatoTh MEHIIE
10 %. Cepen ruizgoBux nraxiB Ha pizHux BOC XapkiBcbkoi o0yacti HailOiibia
YacTKa BHJIIB HAJEXKUTh 10 rpyn TpomiuHux (16,9 %), mmuodinsaux (13,0 %) Ta
micoctenoBux — 13,0 %. CyOGaoMiHAaHTHUMH € HEMOpayibHI, JaBHHOHEMOpPaJbHI,
JICOCTENOB1 MyCTENbHO-TIpChKi Ta OopeanbHl o 10,1% koxHa ¢dayHicTUYHA Tpyma.
Takum uymnoMm, BOC mae 3HadueHHS HJI1 PO3CEJICHHS SK IIBHIYHUX, TaK 1 BHJIIB
niBeHHO1 opHiTodayHu. Cepen THI3IOBUX BUAIB CHOCTEPITANIOCH MEpPEBAXKAHHS SK
TUIIOBUX a0OPUT€HHHUX BU[IIB, TaK 1 TPOITYHUX.

BunoBuii ckian nraxiB mpotsarom Bcix ce3oHiB Ha BOC 3miHroBaBcs Big 77
BUJIIB B3UMKY 110 115 BUIIB BIITKY, 3aBASKH MPUEIHAHHIO O THI3JOBUX MITPYHOUHUX
BUJIIB. 3araJbHUMHU JJIsI BCIX CE30HIB Ta HAWOUIbII MAacOBUMH € 6 BUJIB: KPUKCHBD,
BOpOHA Cipa, TopoOelb MOJLOBUN, MAPTUH >KOBTOHOTUM, COpPOKa, IIMaK Ta 1HII. Y
KO)KHMM CE30H PpI3HI BUAUM MNOTaxiB OepyTh ywyacTb y (opMmyBaHHI siapa
opHiTokoMIUIeKkca. [lepri qBa BUaAM MalOTh HAMBUIIY YMCETBHICTD Y 3MMOBHIA CE30H,
3 TIOBEPHEHHSM Ha THI3OBI JUISHKM MapTUHY 3BUYAHOTO, BOPOHOBI
nepeMimyoThcss Ha nepudepiitni ausitaky BOC. MapTuH 3BUYaliHHMI 3 1HIIUMH

BUJIaMU TNTaxiB (OpMYIOTh THI3MO0BUM opHiITOKOMIUIEKC BOC, ne yTBOpioe smpo
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koJioHii. Ilepmni mirpanTu — yaiika uyybarta Ta Tuiucka Oiuna BusiBieHi 3 I-1I mexamu
Oepe3Hs, J0 CepeArHH KBITHS TPHUMAIOTHCS 3UMOBI MIrpaHTH (OMEIIOX, YIK,
yukoTeHsb). 3 11 gexaau TpaBHs BUSBIICHI MacoBi 3rpaii mmakis (256-1500 oc).

Tepminu gopmyBanns 3umiBii nraxiB Ha BOC gocuTh MIHIUBI Ta 3aj1eKaTh
Bl TOTOAHMX YMOB pOKY. 3arajoM Ii¢ BIJOYBA€TbCS YIPOJOBK TPYIHS.
Po3nanaeTscs 3UMIBIIS TAaKOXK 3QJIEKHO BiJI METEOPOJIOTTYHUX YMOB, K MPABUIIO, Y
TpPETiil JeKaal JIOTOro — TMepiniid moJioBHMHI Oepe3Hs. 3 77 BusBiIeHWX BUmiB, 41
(53,3 %) perynspHo 3uMmyBanu. Bcei iHII BUIYM — HEUUCIEHH] Ta PIAKICHI 3a]ITHI YU
npoditHi ntaxu. Ha tepuropii Uepnirisecskux BOC 3apeectpoBano — 51 BUI B3UMKY
(Penyn Ta in., 2023).

3araqoM Ha BOJOOYHMCHHMX CIOPYJaX CTBOPWUJIUCH CIPHUSTIMBI YMOBHU IS
JKUBJICHHSI Ta nepe0yBaHHS NTaxiB y 3uMOBUN mepiod. IIpo mo cBigyath BHCOKI
3HaueHHA 1HAeKcIB Mapraneda ta MakiHTOIIa TPOTATOM BCl POKIB JIOCIHIIKEHb
3pocTaHHsl BKa3aHHUX 1HAEKCIB B3UMKY 2021-2022 pp. BKa3ye Ha (popMyBaHHS
HaWOUTbII CTAaOLILHOTO BHUJOBOrOo OorarcTBa mnTaxiB. I[HIEKC O10pI3HOMAHITTA
[IlenHoHa TakoX MaB JOBOJII BUCOKI 3HAYEHHS MPOTSATOM BCIX 3MMOBHX CE30HIB Ta
HaiOuwb Bucokuit y 2020-2021pp. — 2,73. 1le BKa3dye Ha AOCTaTHIO CKJIAJIHICTh
OPHITOJIOTIYHHUX YTPYMyBaHb B3UMKY Yy Pi3HI POKU JOCIIIKEHb.

3unauenHs iHAekcy beprepa-Ilapkepa nemio Oiunbie B3umky 2022-2023 pp., 110
BKa3y€e Ha JJOMIHYBaHHS BOPOHHM Cipoi Ha ()OHI MAJIOUUCEIIBHOCTI BCIX 1HIIUX MTAaXiB.
[Toxasnuk BupiBHsHOCTI [lienmy HamiiHO 1HTEpHpeTye piBEHb CTIWKOCTI 1
PI3HOMaHITHOCTI OpHITO(QayHH. PI3HOMAHITTS yrpynoBaHHS NMTaxiB TUM BHILIE, YUM
BUILA BUPIBHAHICTh. bararouucenbHl yrpynoBaHHS 3 MaJOYMUCENbHUX MOMYJISLIMA
B1/I3HAYAIOTHCS BUIIOK €KOJOTIYHO CTIMKICTIO HIK MaJIOYHCIICHH], 0 CKIIaTy SKUX
BXOJATh YHMCJICHHI momyJsiii. AHami3 cxoxocTi (ayH 3a inaexcom CopeHceHa-
UekaHOBCHKOTO BKa3y€ Ha 3HAYHY MOAIOHICTh BHAOBOTO PI3HOMAHHS MTaXiB y Pi3HI
3UMOBI ce30HU. lle TakoX CBIAYWUTH MPO JAOCUTH CTiMKE YrpymyBaHHS NTaxiB, SKe

YTBOPUJIOCH B 3MMOBHUIA MEP10/1 HA OUUCHUX CHOPYAAX MICTA.
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Kiactepnuit anasiz BUOBOTO CKJIaay OpHiTOGayHH y pi3HI 3UMOBI CE30HU 3a
1HIEKCaMH PI3HOMAHITTS CBIAYaTh MPO CHOPIAHEHHICTh CKIJIAy MTaXiB y MEpIi JBa
3umoB1 nepioan (2019-2020 ta 2020-2021 pp.) ta npotsrom 2021-2022 Ta 2023-
2024 pp. Y nepmmii Boenauid pik (2022-2023 pp.) 3uMiBIS NTaxiB BiAPI3HAJIACH 32
COBOKYITHICTIO TIOKa3HUKIB BIJ 1HIIMX 3UMOBHUX IE€PIOJIB. XapaKTepHU3yIOUuu
moa10HIcTh 3a BigcTanHIO Euclidean, HaioO11b6m1 moa10H1 3uMoBI ce3oHu 2020-2021 Ta
2023-2024 pp.

Ha rteputopii BOC BusiBieHO AOCUTH BUCOKE (DIOPUCTUYHE PIZHOMAHITTS B
pPENPOAYKTUBHHUIM Tiepioj] MTaxiB. 3apeecTpoBaHO TpamisHHA 90 BUAIB BUIIUX
CYIMHHUX POCIHH, IO TpynywoTbess y 78 poaiB, 30 poauH, 2 Kiacu Biaauly
Magnoliophyta. Jlo mnpoBimHux HanmexaTb S5 ponauH: Asteraceae, Poaceae,
Brassicaceae, Fabaceae Tta Polygonaceae, siki BkitouaroTh 52 Buau 3 45 pojiB, 110
ctaHoBUTh 57.8% (n=90). HaituucensHimoro BusiBmiack poauna Asteraceae (30.0%
BuiB). diopa mnpeacTaBiieHa BCIMa MOXJIMBUMHU OlomopdaMu, cepen sSKUX
nepeBaXxarTh TpaB’stHUCTI Buau  pociauH  (92.0%). HalfuucensHinry rpymy
cTaHOBJIATh reMikpuntodita (54.0%). A 36iabmeHa vactka tepoditiB (37.0%) y
MOPIBHSHHI 13 30HAJBHOIO (DJIOPOI0 BKA3y€ HA 3HAYHI AHTPONOTEHHI MOPYIUIEHHS
Micre3pocTanHs. Po3moin BUIIB 3a €KOTpylaMH 3a BiAHOIICHHSM J0 3BOJIOYKEHHS
BKa3zye Ha Me30(UIBHUI XapakTep AociikeHoi giopu (me3odiTiB — 71%).

BigmiueHo [0BOJI CuIbHA CHUHAHTPOMI3aIlisl POCIMHHOCTI. Tak mpupoaHa
dpaxuis ¢piopu MM npencraBiena Bcroro 17 Bugamu, mo ctaHoBUTh 18.9% (n=90).
Pemrry 81.1 % 3aiimaroTs cunanTpornHi pociaunu. Cepen Hux 40 BUIIB, 1110 CTAHOBUTD
54.8 % (n=73), Hanexath 70 rpynu anoditis, pemra 45.2 % — aJBEHTUBHI BUIH. 3a
JIOKaIler 00CTexkeHol (Iopu BUABJICHO, IO HA JHI MYJOBHX MaiJTaHYMKIB
TparisitoThess 16 BuaiB pociauH. Ha cxunax nam0 BusiieHo 36 BUAIB, cepell SIKUX B
HUKHIA YacTWUHI TepeBaXawTh Tirpoditu, Taki sk Phragmites australis 1
Sonchus palustris, a y BEpXHIM YacTHHI — pyJaepaibHi Me30(]iTH, HAMPHUKIAT
Sisymbrium loeselii, Lactuca serriola, L. tatarica Descurainia sophia To1IO.

HaiiGinpnry KiTbKicTh BUAIB pociuH (74) 3adikcoBaHO HA 3eMIISTHUX gambOax. Tpeba
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3a3HAYMTH, IO HE 3aJIeKHO BIJ JIOKAIlli HAa TEPUTOPIi AOCIIKCHHS JIOMIHYE
ansenTuBHa pocnuHa Cyclachaena xanthiifolia (Nutt.) Fresen.

[ToenHaHHs MIJTKOBOAMAS Ta POCIMHHOTO MOKPUBY MaKCHUMAJIbHO HaOJMKYeE
MYJIOBI MalJaHYMKH 10 TMPUPOJHUX BOAHO-OOJIOTHUX YTiIb, MO € BAKIUBUMH IS
30epeKeHHS PI3HOMAHITTS MTaxiB 3aHECEHUX 10 YepBOHOT KHUTH Y KpaiHU: HEPO3ECHb
(Anas strepera L), rorons (Bucephala clangula L), nynb nonsoBuii (Circus cyaneus
L), nynp nyunnit (Circus pygargus L), mynika gopuuit (Milvus migrans Bodd.),
nigopnuk Benukuit (Clanga clanga Pall.)), minopnuk mamuii (Clanga pomarina
Brehm), open-kapimuk (Aquila pennata Gm.), opnau-6inoxsict (Haliaeetus albicilla
L), xxypaBens cipuit (Grus grus L), rony0-cunsik (Columba oenas), coBa 0010TAHA
(4sio flammeus), copokomnyn cipuit (Lanius excubitor L), orap (Bucephala clangula
L) ta rHi3noBUil — KyIUK-IOBroHIir (Himantopus himantopus L.); piAKICHHX st
perioHy: 15 BuAiB mTaxiB 3aHeceH1 JO MEpeiKy BUJIIB TBAapHUH, IO MiUISITAIOTh
0CcOOJIMBIN OXOpOHI Ha TepuTopli XapkiBcbkoi obsacti, 11 3 SKUX € THI3IOBUMH,
30KpeMa, KpsiUoK piukoBuil (Sterna hirundo L), micounuk manuit (Charadrius dubius
Scop.,), KonoBoaHUK 3BUuaiinuii (Tringa totanus L), unpsinka mana (Anas crecca L),
mupoKoHicka (Anas clypeata L), mipuukosa wopromusi (Podiceps nigricollis L),
Gopusitep 3Buuaiinuit (Falco tinnunculus L) Ta iHmi. BinemmicTs NTaxiB BKIIOYEHO
no cruckiB borHcbkoi konBeHii — Jogarkis I (20 BuniB) Ta II (8 Buais), bepucbkoi
konBeHIii — JlogatkiB 11 (24 Bumis) Ta Il (8 BuaiB), BaMHITOHCHKOI KOHBEHIIIT —
Honatky II (12 BuaiB).

Takum dYUHOM, JOCIHIIKEHHS O3BOJISIOTH CTBEP/KYBAaTH, IO TEXHOTCHHI
teputopli BOC maroTh BakJiiBe 3HAYEHHS ISl MIATPUMKH BHIOBOTO PI3HOMAHITTS
NTaxiB, OCKUIbKU HA/Ial0Th YMOBU 1CHYBAHHS SIK JIJIsl IIIMPOKO PO3MOBCIOIKEHUX, TaK

! p1AKICHUX BUAIB, MPOTATOM BCIX CE30HIB POKY.

Karw4oBi caoBa: OpHITOKOMIIIEKC, OlOpi3HOMAHITTS, BOJIOIUIABHI IITaxH,

PLOKICHI BUAM, MIrpallii, BOAOOYHCHI COPYIU




ANNOTATION

Mamedova Yu.P. Ecological patterns of formation of bird complexes at
wastewater treatment facilities in Kharkiv Region. — Qualification scientific work in

manuscript form.

Dissertation for the Degree of Doctor of Philosophy in the specialty 091 —
Biology. — H.S. Skovoroda Kharkiv National Pedagogical University, Kharkiv, 2024.

The dissertation is devoted to the study of the avifauna of wastewater treatment
facilities in Kharkiv Region.

The author was the first to study the aviafauna of wastewater treatment
facilities (WTFs) in eastern Ukraine, where she made an inventory of the
ornithological complexes of the WTFs of Kharkiv Region and provided their
taxonomic, faunal and ecological analysis.

The aviafauna on the territory of WTFs of Kharkiv Region comprises 159
species from 17 orders and 44 families, which is 24 species more than on similar
territories of Chernihiv WTFs. The highest species diversity was found in urban
Bezliudivka and Dykanivka WTFs (BWTF and DWTF), which can be explained by
favourable feeding and habitat conditions.

Representatives of the order Passeriformes dominated in all the WTF territories
(from 43.1%; n=153 to 69.2%; n=65), with Charadriiformes (14.6%; n=153 in the
BWTF) and Anseriformes (12.6%; n=153 in the BWTF) subdominating. The share of
other orders is smaller: Piciformes (7.1%; n=35 in the Krasnokutsk WTF (KrWTF)),
Accipitriformes (6.2%; n=91 in the DWTF), Falconiformes (6.6% in the BWTF
n=153 and 6.2%; n=91 in the DWTF). The proportion of any other order was smaller
than 5%. The following families prevailed in terms of species composition: Anatidae
- 19 species (12.1%), Scolopacidae - 15 (9.6%), Accipitridae - 10 (6.4%), Laridae - 8
(5.1%), Picidae - 6 (3.8%). Other families were represented by less than five species
(Appendix Table).

201 7047094460|039
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Breeding species dominated the majority of WTFs, ranging from 50.3% (B
WTF) to 65.7% (Kr WTF), 67.9% (Lozivska WTF (LWTF)) and 75.0% (Kupiansk
WTF (KWTF)). Migratory species prevailed in the DWTF, constituting 63.7%.
Across all WTFs of Kharkiv Region, 80 (53.3% n=159) breeding bird species were

recorded, which is more than in the territory of the Chernihiv WTFs, where 71
species were breeding (Fedun, et al., 2015). All of this indicates the exceptional role
of the WTF areas for birds.

Overall, limnophiles dominated among ecological communities across all the
WTFs: 45.9 % (n=159) of the total recorded species and 40.3 % of the breeding
species; dendrophiles were subdominant: 35.7 % and 29.2 %, respectively.
Campophiles and sclerophiles were significantly less represented among both the
total recorded bird species and the breeding species.

The study identified eleven landscape genetic faunal complexes. The largest
share of all recorded bird species belongs to the following groups: limnophilous
(18.5%, n=159), boreal (15.9%), and tropical (13.4%). Subdominant groups include
ancient nemoral and forest-steppe, each representing 12.1%. Shares of all other
groups comprise less than 10 %. Among the breeding birds at various WTFs in
Kharkiv Region, the largest shares of species belong to the tropical (16.9%, n=80),
limnophilous (13.0%), and forest-steppe (13.0%) groups. Subdominant groups
include nemoral, ancient nemoral, forest-steppe, desert-mountain, and boreal, each
comprising 10.1% of the faunal groups. Thus, WTFs are significant for the settlement
of both northern and southern bird species. Among the breeding species, a
predominance of both typical native species and tropical ones was observed.

The bird species composition at the WTFs varied across all seasons, ranging
from 44 species in winter to 115 species in summer, due to the addition of migratory
breeding species. Six species are common to all seasons and are the most abundant:
the mallard, the hooded crow, the Eurasian tree sparrow, the Caspian gull, the
Eurasian magpie, and the common starling. In each season, different bird species

contribute to the formation of the bird complex core. The first two species have the
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highest abundance in the winter season, but with the return of the black-headed gull

to nesting sites, crows move to the peripheral areas of the WTFs. The black-headed
gull, along with other bird species, forms the nesting bird complex of the WTFs,
creating the core of the colony. The first migratory birds, including the northern
lapwing and the white wagtail, were observed from the first to the second decade of
March. Winter migrants such as the waxwing, siskin, and fieldfare stay until mid-
April. Large flocks of starlings (256-1500 individuals) were observed from the third
decade of May.

The timing of bird wintering at the WTFs is quite variable and depends on the
year's weather conditions. Usually, bird wintering commences throughout December.
The end of the wintering period also depends on meteorological conditions, typically
occurring from the third decade of February to the first half of March. Out of the 77
species identified, 41 (53.3%) wintered regularly. All other species were scarce and
rarely visiting or migratory birds. On the territory of the Chernihiv municipal WTF,
51 species were recorded in winter (Fedun et al., 2023).

Overall, favorable conditions for feeding and habitation of birds during the
winter period formed at the wastewater treatment facilities. This is evidenced by the
high values of the Margalef’s and Mclntosh indices throughout the years of study.
The increase in these indices in the winter of 2021-2022 indicates the formation of
the most stable bird species richness. The Shannon diversity index also had quite high
values throughout all winter study seasons, and was the highest in 2020-2021, at 2.73.
This indicates a sufficient complexity of ornithological communities in winter during
the various years of research.

The Berger-Parker index value was somewhat higher in the winter of 2022-
2023, indicating the dominance of the hooded crow against the low abundance of all
other birds. The Pielou evenness index reliably interprets the level of stability and
diversity of the aviafauna. Bird community diversity is higher when evenness is
higher. Large communities composed of small populations exhibit higher ecological

stability than small communities composed of large populations. Analysis of the
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fauna similarity using the Serensen-Czekanowski index shows a significant similarity

in bird species diversity across different winter seasons. This also implies that a fairly
stable bird community has formed during the winter period at the city's wastewater
treatment facilities.

Cluster analysis of the aviafauna species composition across different winter
seasons, based on diversity indices, indicates the similarity of bird composition
during the first two winter periods (2019-2020 and 2020-2021) and during 2021-2022
and 2023-2024. In the first year of the war (2022-2023), bird wintering differed from
other winter periods by a combination of indicators. When characterizing similarity
using Euclidean distance, the most similar winter seasons were 2020-2021 and 2023-
2024.

The territory of the WTFs exhibits a relatively high floristic diversity during
the breeding period of birds. A total of 90 species of higher vascular plants have been
recorded, grouped into 78 genera, 30 families, and 2 classes of the division
Magnoliophyta. The five leading families include Asteraceae, Poaceae, Brassicaceae,
Fabaceae, and Polygonaceae, which collectively comprise 52 species from 45 genera,
accounting for 57.8% (n=90). The most numerous family is Asteraceae (30.0% of the
species). The flora is represented by all possible biomorphs, with herbaceous plant
species predominating (92.0%). The most numerous group consists of
hemicryptophytes (54.0%). The increased proportion of therophytes (37.0%)
compared to the zonal flora indicates significant anthropogenic disturbances in the
habitat. The distribution of species by ecological groups based on moisture
preference indicates a mesophilic nature of the studied flora, with mesophytes
constituting 71%.

A considerable degree of synanthropization of the vegetation has been
observed. The natural fraction of the flora in sludge areas is represented by only 17
species, which constitutes 18.9% (n=90). The remaining 81.1% are synanthropic
plants. Among these, 40 species, accounting for 54.8% (n=73), belong to the group of

apophytes, while the remaining 45.2% are adventitious species. Regarding the
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location of the surveyed flora, 16 plant species were found on the bottom of sludge

areas. On the slopes of the dams, 36 species were identified, with hygrophytes such
as Phragmites australis and Sonchus palustris predominating in the lower part, and
ruderal mesophytes like Sisymbrium loeselii, Lactuca serriola, L. tatarica, and
Descurainia sophia prevailing in the upper part. The greatest number of plant species
(74) was recorded on the earthen dams. It should be noted that, regardless of the
location, the adventitious plant Cyclachaena xanthiifolia (Nutt.) Fresen. dominates
the study area.

The combination of shallow waters and vegetative cover closely approximates
the sludge areas to natural wetlands, which is crucial for the preservation of bird
species listed in the Red Data Book of Ukraine: the gadwall (Anas strepera L.), the
common goldeneye (Bucephala clangula L.), the hen harrier (Circus cyaneus L.), the
Montagu's harrier (Circus pygargus L.), the black kite (Milvus migrans Bodd.), the
greater spotted eagle (Clanga clanga Pall.), the lesser spotted eagle (Clanga
pomarina Brehm), the booted eagle (Aquila pennata Gm.), the white-tailed eagle
(Haliaeetus albicilla L.), the common crane (Grus grus L.), the stock dove (Columba
oenas), the short-eared owl (Asio flammeus), the great grey shrike (Lanius excubitor
L.), the common goldeneye (Bucephala clangula L.), and the nesting black-winged
stilt (Himantopus himantopus L.); rare species for the region including 15 bird
species listed among the animals requiring special protection in the Kharkiv region,
11 of which are nesting species, such as the common tern (Sterna hirundo L.), the
little ringed plover (Charadrius dubius Scop.), the common redshank (7ringa totanus
L.), the Eurasian teal (4nas crecca L.), the northern shoveler (4Anas clypeata L.), the
black-necked grebe (Podiceps nigricollis L.), the common kestrel (Falco tinnunculus
L.), and others. Most of these birds are included in the lists of the Bonn Convention —
Appendices 1 (20 species) and II (8 species), the Bern Convention — Appendices II
(24 species) and III (8 species), and the Washington Convention — Appendix II (12
species).

To conclude, the research indicates that the technogenic areas of the WTFs
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play a crucial role in supporting bird species diversity, as they provide habitats for

both widespread and rare species throughout all seasons of the year.
Key words: ornithological complex, biodiversity, waterfowl, rare species,

migrations, wastewater treatment facilities
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