HALIIOHAJIbHA AKAJIEMISI HAVK YKPATHU
IHCTUTYT I' IPOBIOJIONTT

TOHYAPOBA
Mapia Tamodiiera

V]IK 574.5[(595.771:591.1):615.015.1]
MOP®O®PIZIOJOITYHI TA HUTOTEHETHYHI 3MIHHA ¥V

KOMAPIB-/I3BIHIIIB CHIRONOMUS RIPARIUS MEIGEN 3A JIIi
AHTPONOTEHHNX YHHHHUKIB

03.00.17 — rigpoGionoris

ABTOPE®EPAT
auceprauii Ha 3700yTTH HAYKOBOIO CTYIEHs
KaHJuaara 6ionoriynux Hayk

Knis-2012



AHOTAILHIA

Foudapopa M.T. Mopdodizionoriuni 1a nETOreBeTmuEi 3MiHE ¥ Komapis-
meignie Chirenomus riparius Meigen 3a Bil anTpomoreARAX YAHHAKIE. ~ Pykommc.

Jucepraiian #a 3700¥TEA HAayKOBOFO CTYNEHA XaumWparz Giomorivuux Hayk 3i
crentanbaoeTi G3.00.17 ~ rigpoGiogoria. - [nerwryr rigpoGionorii HAH Vkpatun, Kuin,
2012,

BeTaHoBICHO 3aKOHOMIPHOCTE pOosBUTKY Chironomus ripariys 3a All BH3IBAYATEHMX
418 HHX SKOJIOTIMHMX HHHHHKIB, ollcaito Gioxorio poIBMTKY MAHOTO BHRY ¥ HITYSHMX
YMOBax 1a 3IMiHH, AKi BigOYBalOThcd Ha KINTHHHOMY TA OPTaHiIMOBOMY piBHi 3a Ail
TOKCHYHMX pedoshH. [lokasamo, mo H3 iMariHATEHOMY Ta JHYHHKOBOMY ¢Talax
ontoredesy y Chironomus riparius BiACyTHi peakuii YHHKHEHHS TOKCHYHUX BOAHOID
cepenOBHINA Ta JOMHIX BiIKNaAiB.

BeTaHoRIeHO, WO 3 POCTOM BMICEy Mimi mouusaarouu 3 10 mr Cu(IlYkr cyxol macu
cyBerpaty y awunmok Chironomus riparits 8iA6YBAcTBCA  A030-3LICHHE IHHKECHHA
BUHABAHOCTI, MAcH JIRYMHOK, 3ATPHMKA BHIROTY iMaro, moymHaiowd 3 20 mr Cu(llyer
cyxol macu cyberpaty — wmopdoioriuni medopmauii poToRero anapary  MYMHOK
(amomaneHa Oyaosa awte, pedopmarii memTyMmy, emidapinreansroro rpefens) Ta
CIPYKTYPHO-(YHKUIOHATEH] IMIHHM ¥ DOMITEHHHX XPOMOCOMAX CAHHHHEX 3am03 (iHpepcii,
REeKOHASHCAUIT XpOMOCoM, nosea Tydis, 3MeHWenns akrdsaocTi agepud). BusHksessx
mopdonoriukux  metdopmauiit  poroporo affapaty AMYHHOK BiAGYRACTECH Ha TepumHit
AHIHHKOBIE crapil Ta 30epiracTees A YAaC HACTYIHHX JMHBOK. JEIa NRUHHOK, ¥
OOMITCHHHX XpOMOCOMax SKMX 3apeecTpoBaHa HOABA NydiB, XapakrepHa HafBHICTL
sopdonorianpx gedopmanii poTosoTo anmapary.

Pospofiaeno MeToJ OBIHKH TOKCHYHOCTI MOHHMX BiIKAaAis 33 JOMOMOTOK
Chironomus riparius, Tlposeneno OGIHKY TOKCRMROCTE JOHHMX BiIKNaiie pisHOTHMEHIX
BOAHHX o0 exTiB Ykpalun qanuM METOROM, A TaKOK ineHTHdIKaLlio Kiacik 3abpyatoloTmx
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peYOBUH, M6 CHPHUMHAKTE TOKCHYHICTE. BusBAcH] BHCOKI KOpensTHeHi 3BM3KH MDK
pienem 3a0pyaHCHHA JOHHHX BifkmadiB Ta BREKHBAHICTIO, pigHeM MOPOIOTIYHUX
nehopMarift Ta cTPYKEYPHO-GYHKHIOHARLHHMY IMIHAMY ROJITEHHHX XPOMOCOM CITHHHUX
3aJ103 JIHIHHOK.

Karwovoei cnona; Chironomus riparius, mop@onoridui gedopMalii, HTOreHeTHHHi
3MiHH, ¢1EKTHBHICTE, TOKCHYHICTS, IOHH! BINKAaH, TeHTHhIKANA TOKCHKAHTY.

AHHOTAITHA

Tonuapesa M.T. MopdodHuiHoorHieckae B NATOIeHEeTHYECKHe HIMEHEHHHE Y
woMapoB-3BoHnOB Chironomus riparius Meigen OpH AelicTBAA AHTPONOrEHHDbIX
pakTopos. - Pyrxonucs,

Jlvccepranus Ha COMCKAHME YYeHOH CTeleHH KaHangaTa OHONOFHYECKMX HAayYK No
crenparsiocti 03,00.17 — ruppobuomorua, — HucturyT tHapoGHonorun HAH Yipaure,
Kues, 2012.

VCTAHOBNEHR 3aKOHOMEPHOCTH passuTHa Chiroromus riparius npa  gelCTBHA
OIPEHENAOMIMK JAS HIEX SKONOTHUECKHX (JAKTOPOB, ONMCAHA GHOMOTHA PAIBHTHA JaHHOTO
BiAR B HCKYCCTBCHHELY YOIOBHMAX H HIMCHEHHA, KOTOPEIC MPOHCXOAAT HA KICTOHMHOM H
OpTAHH3MEHHOM YPOBRE ApH NeHCTEHN TOKCHISCKMX BEILICCTR,

[loxazayo, 4TO MOBHILICHWe TeMOEpaTypH OKpyAawmeH cpenst ¢ 10 go 30°C
HPHBOART K COKPAITCHAIO MPOACIKHTS/ABHOCTH KHIHCHROTG Hukiia Chironomus riparius B
3 pasa, yMCHBHICHHIO Macckl nwuMBOK 3 1,75 paza. 3a npemeadamy ONTHMAAbHOTO
TeMepaTypHOTe Hanazona (15-25°C) nabmonaerca yMenbiiteHye 10.14 BLXOAA NHIYHHOK
#3 MOpHOHOB H BRUICTA HMare, a TaK#e CHOPOCTH OpHpocia Macch aMumHOK. C
ROBSIUICHAEM CONCHOCTH BOAHOM cpenr (> 2 r NaClimm®), a taxie ¢ yBeAHeHHEM paiMepa
yactut cyberpara (> 0,25 MM} HaGmOASETCH YMEHBIHCHHE BLIKHBACMOCTH, MACCH
RHYMHOK H IONY BHUTETA HMAro.

Chironomus riparius Ha UMaTHHATEROM B IUTIHEOTHOM JTARAX PAIBHTHA cocolnnl K
M3GHpATCALHOCTH JTYYHIHX HHIIEBWX YCIOBHH, OfMAKO ¥ HHX OTCYTCTBYIOT PEAKIHH
H36ETaHHA TOKCHUHBIX BOAHOM CPe/ibl B JOHHEIX OTAKEHHIL.

Hayuens MopdOodHIHONOTHYECKHE H [MTOTCHeTHIeCKHe m3MeHeHuA ¥ Chironomus
riparius 10 PO3ACHCTBHEM TOKCHYCGCKHX BEIHECEB B MORCHHHEIX H HATYPHBIX ROHHBIX
OEOKSHUAK., B MONENBHRX JKCOCPHMEHTAX Ha NpHMEpe nckcreMa cynbdara mean
[OKa3aHo, uTo ¢ Bospactansen cogepxanus Cuw(ll), naunsan ¢ 10 mr/xr cyxoff Macehl
cyficTpara, DPOMCXOAMT HOI0-3aBHCHMOC CHEDKCHHC BRUKHBACMOCTA W Macchl NHYHHOK,
sajepka satera umaro. TIpn cyGnetantioM yposue posaeitcreus (20 mr Cu(IlV/kr cyxoi
macchl Cy0ctpats) Hafumopgacrcs nospienme Mopdoiaorndeckux dcdopmaipsi poToBoro
annapata MuuHoK Chironomus riparins (aHOMARIBHOE CTPOcHHE aHTenH, hehopmaunn
MeATYM3, OmidapHATeATEHEOrO TpebHa), a TAKKE CIPYKTYPHO-(OYHKIHOHANBHEE
HIMEHEHHA RAOIHICHHMX XPOMOCOM  CHOHHEIX  ACTIE3 {,IECKOHH%HC&HHH KPOMOCOM,
ROXBACHHE HOBHIX My(OB, UHBEPCHH YHACTKOB XPOMOCOM, YMEHBIUCHME AKTHBHOCTH
sapwimxa). Tlokazano, yro Mopdonormaeckue AedopMarii POTOBOFO aHINAPATE BO3HMKAKT
#1a miepaell CTaIMH PA3BMTAR H COXPAHANTCA NIPH MOCHEAYIOMAXK BHIELKAX, JT9 JHUAHOK, B
OOMMTEHHBIX  XPOMOCOMAX KOTOPHIX ZapPETHCTPHPOBAHO TOHBACH#E HydOB, XAPAKTEPHO
HangIHe MOphoNoTAYeCKITX AehopMalLiiil POTOROTO aNnapata,
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Ha 0CHOBE H3YYEHHBIX 3aKOHOMEPHOCTSH passutua Chironomus riparius paspaboTan
MCTON OMUEHKH TOKCHIHOCTH JOHHEIX oTnosenwii. [lpoBeacHa OHEHKA TOKCHYHOCTH
PAHOTHITHBES BOJHEIX OOBEKTOB VKpauHL! JaHBRIM METOROM, 8 TAKKE HACHTHOHKALHA
KJIAcCoB JArpAsHAROUAX BEINCCTE, BBIZRIBAIOIHHX TOKCHIHOCTE. IMoxazanm
mopdonornyeckie n HHTOTeHeTHMeckHe HiMeHeHus y Chironomis riparits, KOTOphE
HaG.’l!OIlalO’ICﬁ noa BD3II.CﬁCTBHeM ApHPOIHBEX  3aTpAZHEHHRIX AOHHEIX OTHOKeHMH.
YcopepueHC/BOBAHE  (HOTeXHHXA KyasTHBapoBaHui Chironomus riparius © UeAbIO
OUOTECTHPOBAHEET, 4 TAKIKE 114 KOPMOBEIX LICNEH.

Kmoueruie enopa: Chironomus riparius, sopponorndeckue AedopMaiiid,
OUINONOTIHECKAE, UMTOPEHETHIECKHE H3IMEREHHS, WISKTHMBHOCTh, TOKCMYHOCTS, JOHHE
OTHOXEHAN, HACHTHOHKAEINA TOKCHKAHTOB.

ABSTRACT

Goncharova M.T. Morphophysiological and cytogenetic alteratioms in midges
Chironomus ripurins Meigen nnder the effects of anthropogenic factors. - Manuscripi.

Thesis for the degree of Candidate of Biological sciences on specialty 03.00.17 —
Hydrebiology. ~ Institute of Hydrobiology, Mational Academy of Sciences of Ukraine,
Kiev, 2012,

Rote of essential ecological factors in ontogenesis of Chironomus riparius has been
studied. Peculiarities of development in simulated conditions and the changes occurring on
the cellular and organism level under the effect of toxic substances have been described.
Electivity of Chironomus riparius on different ontogenesis stages regarding to gradation of
several physical-chemicai factors has been investigated. Both on imaginal and larval stages
it demonstrates preference to water and sediments with higher organic matier contents, but
does not possess the ability (o aveid toxic environment,

Morphologicat and cytogenetic alterations in Chironomus riparius under the effect of
toxic substances in spiked and natural contaminated sediments have been studied. Dose-
dependent decrease in survival, larval weight and delay of imago emergence is registered
beginning with copper (Cu 1) contents 10 mg/ke dry substrate weight, 20 mg/ke caused
motpholegical deformities of larval mouthparts {abnormal antennas structure, gaps and
anomalies of mentum and epipharynx teeth) and structural and functional alterations in the
polytene chromosomes of the salivary glands (inversions, chremosome decondensation,
appearance of new puffs, reducing of the nucleolus activity). Morphological deformities
appear at the first larval stage and remain with successive moltings. Presence of puffs in
pelytene chromosomes correlat with morphological mouthparts deformities.

The multispecies method for assessing of freshwater sediment toxicity using
Chironomus riparius larvae has been developed. The toxicity of different type water bodies
of Ukraine using this method has been investigated and toxicily identification evaluation
procedure has been carried out. Survival, rate of morphological mouthparts deformities and
structural and functional alterations in the polytene chromosomes demonstrate high
correlations with level of sediments contamination.

Keywords: Chironomus riparius, morphological deformities, cytogenetic alterations,
electivity, toxicity, sediments, toxicity identification evatuation.



