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HucruryT rugpoduonorun HAH Yikpaunsl, Kues

IMOCTYIUIEHHUE OPTAHMUYECKUX BEHIECTB B PEUHYIO 9KOCUCTEMY (HA TTPUMEPE
MOJEJIBHOI'O YHACTKA p. BUTA)

B craree ommcaHel METOAWYCCKHE MOAXOIBI, ONPEACICHBI 3HAYCHUS M COOTHOLICHHS TIJIABHBIX
HUCTOYHUKOB OPraHHYECKOrO BCLICCTBA B DJHCPIETHUCCKOM OalaHce HKOCHCTEMBI peku Bura.
Y CTaHOBICHO, YTO OCHOBHAS YacTh OPTaHHUCCKUX BELIECTB MOCTYIACT B BOJOEM B BUAC NPOIYKIIMN
BBICIIMX BOJHBIX pacteHui (1o 90%), Ha BropoM Mecte npoaykuus ¢putoruiaHkToHa (8%), mucToBOI
OTaJ COCTAB/IICT HE3HAYUTESIBHYIO YaCTh MOCTYILICHUH (0K0J10 2%).

Kmiouesvie crosa:. peunas sxocucmema, npooyKyus, OP2AHUHECKIUE 6eUeCmEd, YUMONIaGHKIMOH, MAKpopumest,
JAUCOB0T onao

V. Trylis, T. Sereda, A. Savitskiy
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INCOME OF ORGANIC SUBSTANCE INTO THE RIVER ECOSYSTEM (BY EXAMPLE OF
MODEL SECTION OF THE VITA RIVER)

Paper deals with methodological approaches, significance and ratio of the main sources of organic
substance in the energy balance of the Vita River ecosystem. It was shown that the main portion of the
organic substances enters river ecosystem as macrophytes” production (90%), whereas phytoplankton
production amounts 8%, and leaf litter forms minor part (2 %).
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PACHPEJAEJIEHUE 'ETEPOTPO®HBIX U ®OCPATMOBNJIN3YIO-
X BAKTEPUI HA B3BMOPLE JIYHASI

B pabore mpencraBicHb PE3yJabTaThl HCCICAOBAHMN OAKTCPHOIUIAHKTOHA B3MOPbs [lyHas.
IIpoananusupoBaHa CE30HHAS, MPOCTPAHCTBCHHAS U BEPTHKAIbHAS W3MCHYHUBOCTh B PACIIPCACICHUH
rerepotpodubix U hocharMoOWIU3YIOMUX CAKTCPHIA, BBISBICHB KOPPCISIIHMOHHBIC CBI3H CPCAHHUX
3HAYCHUH YUCICHHOCTH OAKTCPHI 1 aDHOTHYCCKUX MAPAMETPOB CPEIbI.

Kmiouesvie  cnosa.  eemepompoguvie  baxmepuu, pochammobunusyiowue baxmepuu, abuomuyecxue
napamempul, 83mopse [[yHaa.
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rMAOPOEKONOTIA

Bamopbe [yHas npefcTaBniseT cO60/ 30HY MOCTOSHHOrO B3aMMOAEWCTBUA PEUHbIX U MOPCKMX BOL,
L9 KOTOPOIA XapaKTepHO M3OLITOUHOE COAepXKaHWe a30THbIX COeAUHEHWI, NOCTYNAaKLWUX ¢ PeUYHbIM
CTOKOM, M HeAOCTaTOK GMOAOCTYMHbIX COefMHeHWi ochopa. B BOAHbIX 3KocUCTEMax GakTepusam
OTBOAUTCA K/O4YeBas posnb B noafepxaHuyn OGanaHca docgopa. Tak, docharmobunmsyrowme
b6aktepun (PMB), cnocobHbl TpaHCoOpMMpoBaTb TPYLHOPACTBOPUMbIE HEOpPraHMYeckne W
OpraHuyeckme coeavHeHus ocgopa B JOCTYMHYH ApYrvM opraHusmam opmMy. B HacTosLlee Bpems
3TN 6aKTepuUn LUMPOKO UCMOMbL3YIOT B CEMIbCKOM X03slicTBe. OfHAKO MX PONb B BOAHbLIX 3KOCUCTEMAX
M3yyeHa He[OCTAaTOUHO, a B YepHOM MOpe BOOOLLE He paccmMaTpuBanach.

Lienb paboTbl - nNpoaHaM3MpOBaTb CE30HHYH), TMPOCTPAHCTBEHHYID W  BEPTUKANbHYHO
M3MEHYMBOCTb YMCNEHHOCTM FeTepoTPOdPHLIX U ®MBE Ha B3Mopbe [yHas, pacCMOTPeTb BAUSHUE
abMoTMYECKNX NapamMeTPOB Cpefbl Ha UX YNCIEHHOCTb.

Martepuan u MeToAbl UccnefoBaHW

B pab6oTe npeAcTaBneHbl pe3ynbTaTbl MCCeAOBaHWIA 6GaKTepMonnaHKTOHa B3MOpbs  [yHas,
NPOBOAMBLUMXCA B CeHTA6pe u Hos6pe 2014 r. Mpobbl BoAbl OTOGMpann B MNOBEPXHOCTHOM U
NPUAOHHOM cnosx 6GatomMeTpoM MonuyaHoBa, NO CTaHAApTHOM cxeme cTaHuuid (puc. 1). Bcero
cobpaHo 1 o6paboTaHo 49 npob.

Puc. 1 Cxema cTaHUMIA MOHUTOPUHTa Ha B3mMopbe [dyHas B 2014 .

UucneHHocTb hochaTpacTBopaolmx baktepuii (PP) onpepensnn Ha cpege Mypowmuesa [3].
UucneHHocTb hochaTMuHepanusyowmx 6aktepuin (PM) onpegensnu Ha cpege MeHkuHoW [2].
KonnuyecTBo retepoTpodHbIX 6akTepuidi onpedensann Ha arape Fop6eHko [1]. MoceBbl MHKY6BMpoBau
npu TemnepaTtype 28 °C B TeyeHne 3-5 cyTok. AGMOTUYECKME NapaMeTpbl CPefbl aHanu3npoBanu no
cnefymloLWmMm nokasatensam: temnepatypa (oC), coneHocTb (%0), HacblweHe Boabl Kncnopogom (%).
Cratuctuyeckyto 06paboTKy MONYYEHHbIX AaHHbIX npoBoaunm B nakete MS Office - Microsoft
Excel, OCTOBEPHOCTb pa3nynii oLeHMBaNM No KO3ppuumneHTy CTblOeHTa Npu YPOBHE 3HAYMMOCTU
p < 0,05.

PesynbTaTbl UCCNeA0BaHUIA U UX 06CYXKAEHWNE

AHanm3 abuoTuyeckuUx napameTpoB cpedbl B3MOPbS MOKa3al WX 3HAYUTENbHYH CE30HHYI U
MPOCTPAHCTBEHHYIO M3MEHYMBOCTb. Tak, BO BTOPON fekafe CeHTAGpA Temnepatypa Bogbl Oblna
aHOMa/IbHO BbICOKOM [Ans 3TOro nepuoja roga WU M3MeHsinacb OT MOBEPXHOCTWM A0 AHa (25 M) B
npegenax 24,5-23,1 °C. ConeHocTb NMOBEPXHOCTHOrO cfios cocTasnsna > 0,5%0 B yCTbe PYyKaBOB U
16,5%0 Ha ypaneHum 10 KM OT Kpas fefibTbl, NPUAOHHOro cnoa - 0,5-17,3%0. HacbliweHne BoAbl
KUCNOPOAOM 6bIN0 BbICOKMM - 80-145% B MOBEPXHOCTHOM Cfoe, B MPUAOHHOM - OKo/o 82%.
PakTMyecKn B CeHTAOpe Ha B3MOPbE MPOLO/KANOCh «OMONMOrMYeckoe neto». B Hosbpe, Kak M B
CeHTAbpe, Ha B3MOPbe OTMeYann ropu3oHTaNbHYIO U BEPTUKAbHYIO CTPaTU(MKALMIO BOAHLIX Macc U
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HaMuMe TMUKHOK/MHA Ha Tropu3oHTe 5 M. [1OBEPXHOCTHBLIA  CMOA  B3MOPbA  3aHUMaN
TpaHC(POPMMPOBaHHbIE AyHalCKMe BOAbl C COMEHOCTbIO 0,2-7%0, MPUAOHHLIA - BOAbI MOPCKOMO
reHesuca c ConeHocTbto >17 %o, TemnepaTypa BOAbl, MO CPaBHEHWUIO C CEHTAOPEM, CHM3WNach U
coctaBnsana 13-14°C. OceHHssA BepTMKanbHasa KOHBEKLMS CMOCOBCTBOBA/IA HACILLEHWUIO KACI0POAOM
NPULOHHBIX CNoeB B3MopbA A0 90%.

UKMCNeHHOCTb GakTepuit XapaKTepusoBanacb NPOCTPaHCTBEHHOW n Ce30HHOIA
HeoAHOPOAHOCTbIO (puc. 2). Hambonbluas 4YnMCneHHOCTb 6GakTepuid 6bla  3aUKCUMpoBaHa B
NPMYCTLEBO 4YacTU B CeHTAOpe. B HOAGpe CpeaHas 4YMCNEHHOCTb OaKTepuil B YCTbEBOM 4YacTu
B3MOPbS CHM3MNacb B 2-3 pas3a MO CPaBHEHMIO C CEHTAOpeM, 4TO O6BACHAETCA MOHVKEHMEM
TemnepaTypbl BOAbI U 3amMef/IeHNEM NPOAYKLNOHHO-AECTPYKLMOHHBIX NPOLLECCOB. B MOpUCTOit YacTu
B3Mopbs [yHas 06Las YNCNEHHOCTb reTepoTPOdHbIX GakTepuidA B 3aBUCMMOCTY OT CE30HA NMOYTK He
nsmeHsanacb, a Ana ®M 6GakTepuii B HOfGpe OTMEYEeHO YBeNMYeHUe YMCNEHHOCTM B 2 pasa no
CPaBHEHUIO C CEHTAOPEM, YTO CBA3AHO C HAKOMJEHMEM OTMEpPLLEro opraHumyeckoro seuectsa (OB) B
nocnesereTauvoHHbIN NePUOL.

B nepwop wuccnefoBaHWii OTMe4Yanu BepTUKaNbHYK) HEOLHOPOAHOCTb B pacnpegeneHmun
YMCNEHHOCTW OaKTepuil Ha B3MOpPbE - YMEHbLUEHME OT MOBEPXHOCTM KO AHY (puc. 3). Bbicokas
YMNCNEHHOCTbL 6GakTepuidi B MNOBEPXHOCTHOM Cfoe CBf3aHa C TpaHcopmaumell Ha B3MOpbE
pacnpecHeHHbIX BOAHbLIX MacC, 060raleHHbIX annoXTOHHbIM U aBTOXTOHHbIM OB. Boabl Mopckoro
reHesuca, 3aHUMaroLmMe NPULOHHBIA CMION B3MOPbSA, XapaKTepu3yroTcs HU3KUM codepxxaHuem OB u
COOTBETCTBEHHO HWU3KOI YNCNIEHHOCTbIO GaKTepuiA.

Puc. 2. CpeaHsas YnNCNeHHOCTb GaKTepuii B MpUyCTbEBOW () M MOPUCTON (6) yacTu
B3MOpbA [lyHas B ceHTsA6pe 1 Hosbpe 2014 T.

Puc. 3. CpeHsst YUNCIEHHOCTL GaKTepuid B MOBEPXHOCTHOM W MPULOHHOM C/IOAX B3MOPbS
[yHas B ceHTAbpe (a) n Hos6pe (6) 2014 T.
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Ce30HHas 3aBMCUMOCTb YMCNEHHOCTM 6akTepuii OT abuoTUYECKMX MNapameTpoB cpefbl
paccMOTpeHa Ha npumepe rnybokosoaHoi cTaHuum 10 (puc. 4, 5). YBenMyeHue YUCNEHHOCTU
6aKkTepuin Ha ropmsoHTax 5-10 M NPUXOAUTCH Ha CMOM MUKHOKAWHA WU NIEXUT YyTb HUXKE €ro.
3HauMTenbHOE YBeNUYeHWEe YWUCNIEHHOCTU GaKTepuii B 3TOM C/I0e CBA3aHO C Mepenasom MNIOTHOCTU
BOAHbIX Macc U KoHUeHTpauueli OB.

KOoppensaunoHHbllii aHann3 CpefHMX 3HAYEHWI YMCNEHHOCTU 6aKTEPUn U abUOTUYECKMX
napameTpoB CpeAbl MNOKasaj HajuuMe CBfi3ell C BbICOKMM YPOBHEM 3HauMmocTu. B ceHTAbpe
oTpuLaTeNIbHbIe KOPPEenauuM OTMeYeHbl MeXAY YMC/IEHHOCTbIO reTepoTpodHbIX U @M GakTepuii u
COMIEHOCTLIO BOAbI B noBepxHocTHOM (r = -0,70; r = -0,55), Ans reTepoTpodPHbLIX - B MPUAOHHOM
cnoe (r=-0,76); B HOsAA6pe - TOMLKO A48 reTepoTPOtHbIX B NpuaoHHOM cnoe (r = -0,78). OgHako
M3MEHYMBOCTbL COMEHOCTM B npegenax 0,5-18 %, NO-BMAMMOMY, TOMLKO OMOCPEAOBaHHO BAMSET Ha
UMCNIEHHOCTb OAKTEPWiA, OHa NULLb YKa3biBaeT Ha pacnpoCTpaHeHWe peyHbIX BoA, 06oraweHHbIx OB.

Puc. 4. BepTukanbHoe pacnpegenexue: a - Temnepatyps! (°C) n coneHoctn (%), 6 -
HacblLLLeHNa BoAbl KucnopoaoM (%), B, I - YNCIEHHOCTU reTepoTPOPHLIX, PP 1
®M GakTepuii Ha cTaHummn 10 B ceHTA6pe 2014 .

BbISIBNEHbl OTpULATENbHbIE KOPPENsLUM MeXAy UYMCNEeHHOCTbI0 TeTepoTPOdHbIX GakTepuid u
HacbILLEeHMEM BOAbl KUCNOPOAOM B MOBEPXHOCTHOM cnoe B CeHTsbpe (r = -0,68) u Hosb6pe (r =
-0,52), a gna ®M 6akTtepuii - 4ns NPULOHHOIO CNOS B HOSI0pe. DTO CBA3AHO C TeM, YTO MUKPOOGHas
JeCTpyKLUMel MepTBOro B3BelleHHoro OB conpoBOXAaeTca akTMBHBIM NOTPebeHMEM KUCopoa.
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Puc. 5. BepTukanbHoe pacnpegenexue: a - Temnepatyps! (°C) n coneHoctn (%), 6 -
HacblLLeHNa BoAbl Kucnopodom (%), B, I - YNCIEHHOCTU reTepoTPOPHLIX, PP 1
®M 6GakTepuit Ha cTaHuMK 10 B Hos6pe 2014 .

KoppensiuMoHHOM CBA3M MEXAY YUCNEHHOCTbI 6akTepuil ¢ HabnfaeMbiMU 3HAYEHUSMU
Temnepatypbl He O06Hapy>eHO. BeposATHO, 3TOT (haKT MOXHO pacLeHuBaTb KakK MHAMGMhepeHTHoe
OTHOLUEHME MOPCKUX MUKPOOPraHW3MOoB K KonebaHusam TeMmnepatypbl B npegenax 12-24 °C.

BbiBoabl

Ha B3mopbe [lyHas OTMeueHa Ce30HHas, MPOCTPaHCTBEHHAA W BepTUKaNbHas HEOLHOPOLHOCTb B
pacnpefeneHun MUKPOOMOTbI: UMCIEHHOCTL 6GakTepuii B BOAE MPUYCTbEBOM 30HbI B3MOPbS Ha
MOPAAOK NPEBbILAET 3HAYeHWs B MOPMUCTON 4aCTW; CE30HHOE pasBMTME MPOLYKLMOHHO-
[LeCTPYKLMOHHBIX MPOLECCOB MaKCUMa/IbHO OTPaXaeTCs Ha YUCNEHHOCTU BaKTepuid B YCTbEBOI YacTu
B3MOpPbS; YMUC/IEHHOCTb TFETEPOTPOGHbLIX U (hochaTMOOUNM3YIOWNX BaKTepuid yMeHbLIaeTcs OT
MOBEPXHOCTM A0 AHA, C MAKCUMYMOM B C/10€ MUKHOKINHA.

AGMOTUYECKME MapamMeTpbl cpedbl - Temnepatypa W COMEHOCTb BOAbl He OKasblBanu
3HAUNTENIbHOTO BO3AEWCTBMA Ha YMCNEHHOCTb 6GakTepuii. OTMeyeHa obpaTHas B3aMMOCBS3b MEXAY
UMCNEHHOCTbIO 6aKTepuii W HacbleHUEM BOAbI KWUCMOPOAOM, T.K. 6GakTepuun - MepBUYHbINA

noTpebuTeb KMCMOPOoaa NPy AecTPYKLMM 0pPraHNUYecKoro BeLLIecTBa.

1. Topb6eHko KO A. Skonorns Mopckux opraHunsamoB nepucutoHa / KO. A. MopbeHko. - K.: HaykoBa fymKa,
1977. - 252 c.

2. MeHknHa P. A. bakTepuu, MUHepanusywwme opraHmyeckme coegmHeHuns cochopa / P. A. MeHKunHa //
Mukpobuonorusa. - 1950. - T. 19, Ne 4. - C. 308-315.

3. Mypomues . C. K Bonpocy 06 uCNoNb30BaHUM BOLHOHEPACTBOPUMBLIX (OCKHATOB MNOYBEHHbLIMU
mukpob6ammn / I'. C. MypomueBs // Loknagsl BACXHW/. - 1955. - Bbin. 5. - C. 35-41.

2078-2357. Hayk. 3an. TepHon. Hau. neg. yH-Ty. Cep. bion., 2015, Ne 3-4 (64) 655



T'JIPOEKOJIOT ST

I'.T. Tponiecvra®, LK. Kypouud®
TueruryT Mopekoi Gionorii HAH Vipainn, Ojieca
IrctuTyT Mikpobiomorii 1 Bipycodorii iM. J[.K. 3a6omoraoro HAH Ykpainu, Kuis
PO3IMIOAUT TETEPOTPOOHUX I ®OCOPATMOBUII3YBAJIbBHUX BAKTEPIM HA Y3MOP’i
AYHAIO

Y poboTi BHKOpHCTaHI PE3yNbTATH AOCITLIKCHb OaKTepIOMIAaHKTOHY y3mop’s [yHaro. Bixznavena
CC30HHA, TMPOCTOPOBA 1 BEPTHKAJIbHA  MIHJMBICTE V  PO3MOAINl  TreTepoTpodHHX  Ta
docharmobiLTI3yBaTPHIX OAKTEPiH, BUSBJICHI KOPCIIHHI 3B I3KH CCPCIHIX 3HAYCHb YHUCCIBHOCTI
Gaxrepiii 1 ablOTHYHHX MAPAMETPIB CEPEIOBHUIIA.

Kmiouoei crnoea: cemepompogpui 6axmepii, hochammobinisysanvui baxmepii, abiomuuni napavempu, yamop's
Jlynaro
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DISTRIBUTION OF HETEROTROPHIC AND PHOSPHATE-MOBILIZING BACTERIA IN
DANUBE COASTAL ZONE

The results of studies of bacterioplankton in Danube coastal waters have been used. The seasonal,
spatial and vertical variability in distribution of heterotrophic bacteria and phosphate-mobilizing
bacteria has been revealed. Correlations between the average number of bacteria and abiotic
parameters of the environment have been observed.

Keywords: heterotrophic bacteria, phosphate-mobilizing bacteria, abiotic parameters, Danube coastal zone
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CYUACHUM CTAH JITOPAJBHOI'O 300IIVIAHKTOHY
HUKHLOT YACTUHU KUIBCEKOI'O BOJTOCXOBUIIA

IIpeacraBacHl pe3yabTaTH JITHIX JOCTIIKEHb JITOPAIBHOTO 300MJIAHKTOHY HIGKHBOI YACTHHH
Kuischkoro Bogocxosuina. HaBeaeHo gaHi momo BHIOBOTO CKIAAy, OIOTOIMYHOIO PO3MOALIY Ta
KIMTBKICHUX TMOKA3HHUKIB PI3HHX TPV JITOPATBHOTO 300IUIAHKTOHY. BHABICHO OZMH HOBHHA BHJ
KoJMoBepTOK Ans (ayHnm VYkpaiHu Ta ABa HOBI BHIM KONOBEpTOK — Amsi (ayrn Kuiscbkoro
BOJOCXOBHILA.

Kmouoei croea: nimopanenuii 30o0niankmon, Kuiscvke sooocxosuuye, exonrozo-gayHicmuunuii ananis

Ilig yac mpoBeAcHHS CYYaCHUX TiAPOOIONOTiYHUX AOCTIIKCHb MPIOPUTETHE 3HAYCHHS MPHILTIAIOTH
(hOHOBHM TpyIaM riApoOiOHTIB Y MEKaxX aHTPOMOTCHHO TPaHCHOPMOBAHHUX riapoekocucteM [2]. Ho
OCTaHHIX MO’KHA BIAHECTH BOJOCXOBHINA, IO MAKTh CHOCIMQIYHI TLAPOSOTIYHHE 1 T1APOXIMIYHUI
pexuvu. BHacmigok tpanchopMalii pidok Ha BOAOCXOBHINA BiAOYBAEThCS mepeOyaoBa yrpyIrioBaHb
riapobioHTIB, SKI B MOAATBLIIOMY CTablTI3VIOTBCS HA OCHOBI HOBOTO BHAOBOTO PI3HOMAHITTS.
Kuiscrke Bomocxosume 6yno copmopane B 1964-1966 pokax i € BepXHIM y KackaJgl JHIOPOBCHKHUX
BogocxoBuil. OxHiero 3 GOHOBUX TPyl riAPOGIOHTIB, K1 YYTIAHBO PEaryrOTh HA 3MIHH CEPEAOBHINA
ICHYBaHHS, € mitopanbHuii 3oomianktod [2-3, 8, 10]. IIporsrom 1960-90-x pokiB BITYUIHAHUMH
BUCHUMH OVJ0 TMPOBCACHO HHU3KY JOCTIIKCHb ITOPATBHOTO 300IIaHKTOHY KwuiBchkoro
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