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[IpoBeneHo TOPIBHATNBHHUN aHANi3 PO3BUTKY QiTorumanktony y 2004-2016 pp., BU3HAUEHO CydJacHi
BEITMYMHA OCHOBHUX WMOTO TOKAa3HUKIB. Y TIPOIECi CTaTUCTHYHOI OOPOOKH JaHWX BCTAHOBJICHO, IO
ICHYIOTH JIOCTOBIpHI BIMIHHOCTI BEJIMYMH TaKMX OCHOBHHUX IIOKa3HHUKIB PO3BUTKY BOJIOPOCTEBUX
yrpynoBaHb IUIAHKTOHY, SIK YHMCEJBHICTh, Olomaca Ta BWaOBE pisHOMaHiTTs. Ha cyuacHomy erari
(YHKIIIOHYBaHHSI BOZOMM CIIOCTEPIra€ThCsl 3HIKEHHSI LIUX TOKa3HHUKIB. BUSIBICHO KOpeIsLiiHI 3B 3KN
CTPYKTYpPHO-(DYHKI[IOHAJIbHUX IIOKAa3HUKIB PO3BUTKY (DITOIUVIAHKTOHY 3 TEMIIEpPaTypol BOJHOTO
cepeioBHIIIa.

Knrouogi crosa: maxcoHomiunuil i 6u008Ull CKIA0, YUCETbHICIb, DIOMACA, Ce30HHA OUHAMIKA (PIMONIAHKMON).

Kpasnosa O.B., Cemenrok H.E. MHOT'OJIETHAA IMHAMUKA CTPYKTYPHO-®YHKIIMOHAJIBHBIX
XAPAKTEPUCTUK ©®UTOITNTAHKTOHA PA3SHOTUITHBIX BOJJOEMOB MET AIIOJIMCA / MUaCTHTYT
runpoononorunt HAH Ykpaunsr, 04210, Ykpanna, Kues, npocnext I'epoeB Ctanunarpana, 12.

[IpoBeneH cpaBHUTEIBHBIM aHAMU3 pa3BuTus QuromiankToHa B 2004-2016 rr.  yCTaHOBIICHBI
COBpPEMCHHBIC BEIMYMHBI OCHOBHBIX €r0 MoKasaTenel. B mporecce crarnctndeckoir 00pabOTKH JaHHBIX
YCTAHOBJICHO, YTO CYIIECTBYIOT JOCTOBEPHBIC pa3IM4Ms BEIWYMH TAaKUX OCHOBHBIX IIOKa3zaTenei
Pa3BUTHS BOAOPOCIEBBIX COOOLIECTB IUIAHKTOHA, KaK YUCIEHHOCTh, OMOMacca U BHJOBOE pa3HOOOpasue.
Ha coBpemenHOM 3Tane (yHKIMOHMPOBAHMS BOJOSMOB HAONIOJAETCS CHM)KEHHE DTHX IOKa3aTeleH.
BbISIBIIEHBI  KOPPEISALMOHHBIE  CBS3M  CTPYKTYPHO-(DYHKLIMOHAJIBHBIX — TOKa3aTelded  pa3BUTHS
(UTOIUTAHKTOHA C TEMIIEPATYPOi BOJHOM CpPEJIbI.

Knouesvie cnosa: makconomuueckuti u 6u0080l COCMAS, HUCIEHHOCMb, OUOMACCA, CE30HHAA OUHAMUKA

GumonnankmoHna.

Kravtsova O.V., Semenyuk N.Y. LONG-TERM DYNAMICS OF PHYTOPLANKTON STRUCTURAL
AND FUNCTIONAL CHARACTERISTICS IN DIVERSE METROPOLIS WATER-BODIES / Institute
of Hydrobiology the NAS of Ukraine; 04210, Ukraine, Kiev, Geroiiv Stalingrada Ave., 12.

This paper deals with a comparative analysis of phytoplankton in 2004-2016. The modern values of its
main parameters were determined. Statistical processing of the data found significant differences between
the values of the main indicators of algal plankton communities, such as their abundance, biomass and
species diversity. At the present stage of the water-bodies functioning these values tend to decrease. The
structural and functional parameters of phytoplankton have been found to correlate with the temperature
of water environment.

The development of aquatic organisms, such as phytoplankton depends of a large number of
environmental factors, such as the water temperature. Global climate changes are seen in recent decades.

The purpose of work was to study phytoplankton long-term dynamics in different types of Kyiv city
water bodies. It was based on the retrospective and current data.

The study of qualitative and quantitative diversity of phytoplankton in the water-bodies of Kyiv: Babyne
flood lake, located on Trukhanov island, the saucer lake of the Pochayna river — Opechen II (Kyrilivske),
Pond No. 2 on the Syrets brook in the park «Nivki» were held during the spring and autumn of 2016.
Also we used the retrospective data of 2004-2005.

Algological samples were taken at the fixed sites twice a month. Samples of phytoplankton were
conserved, concentrated and processed in the laboratory according to conventional hydrobiological
methods. Statistical data processing was carried out with the help of STATISTICA 6.0 and Past software.
We used Wilcoxon (Z) criterion to calculate the statistical significance of differences of phytoplankton
development indicators.

We used a number of indicators: species diversity of phytoplankton, its size and biomass diversity,
Shannon index, abundance and biomass of phytoplankton to assess changes in structural and functional
organization of phytoplankton for 12 years.
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It has been discovered that the average annual air temperature in the Kyiv city has increased by of 0,80°C
since 2004.

A statistically significant decreasing (p < 0,05) has been observed in the phytoplankton abundance and
biomass (Z = 3,95, p = 0,000078) and species diversity (Z = 4,46, p = 0,000008) in 2016 compared with
2004-2005.

Increasing in the share of Euglenophyta biomass and decreasing of Chrysophyta and Chlorophyta were
observed in all water bodies in 2016. Increasing of Euglenophyta may indicate growing content of
organic substances in water.

Diatoms and green algae had the largest representation in all bodies of water.

The seasonal dynamics of phytoplankton at the present stage of the water-bodies functioning is marked
by several peaks of algal number and biomass.

Sharp rises of phytoplankton biomass in Lake Opechen II was observed in August and September due to
the intensive Euglenophyta development. In the pond in the park «Nivki» two highs of biomass were
caused by the development of Chlorophyta in summer and Euglenophyta in autumn. There were no
distinct biomass peaks in the lake Babyne, but it should be noted that the biomass maximums were
formed mainly by Dinophyta, Bacillariophyta and Chlorophyta.

Phytoplankton indicators that had changed significantly during the 2004-2016 may serve as biomarkers of
environmental factors impact on water-bodies’ biota. The increase in the average air and water
temperature is probably one of these factors.

At the same time, the Shannon index have hardly changed over the period, which may indicate that it also
depend on other environmental factors, in addition to temperature, and is less sensitive to the
environmental factors effects on the diversity of phytoplankton of metropolis water objects.

Key words: taxonomic and species composition, abundance, biomass, seasonal dynamics of phytoplankton.

BCTYII

Ha po3Butox rifpoGioHTIB, 30KpeMa (ITOIUIAHKTOHY, BIUIMBAE BEIMKAa KIJIBKICTh (DaKTOpiB
HaBKOJIMIIHBOTO cepenoBuma [1, 3-5, 8, 9], cepen AKkuxX OJHE 3 OCHOBHHX MIiCIhb 3aiiMae
temneparypa BoAu. OcoOauBOi akTyaJlbHOCTI L€ NMUTaHHS HaOyBae B yMOBax TIJIOOAIbHUX
KIIIMaTUYHHX 3MiH, [I0 SICKPABO IMOMITHI B OCTaHHI JECATUIITTS.

Merta poOOTH — Ha OCHOBI PETPOCIIEKTUBHUX 1 Cy4aCHUX JaHUX BUBUUTH OaraTopiyHy TUHAMIKY
(bITOIUIAHKTOHY PI3HOTUITHUX BOOWM M. KueBa.

MATEPIAJIM TA METOJU JOCJI’)KEHD

JlocmikeHHsT SIKICHOTO Ta KUIBKICHOTO pPI3HOMAHITTS (ITOIUNIAaHKTOHY BOAoWM M. KueBa:
3alUIaBHOTO o03epa baOuHoro, posramoBaHoro Ha TpyxaHOBOMY OCTpOBi, oO3epa-cTapulli
p. [louaitna — Oneuens I (Kupunisceke) ta craBy Ne 2 Ha ctpymky Cupens y napky «HuBkm»
MIPOBOJIUITUCS BITPOJIOBXK BecHU-0ceHl 2016 p. Takox BUKOPUCTAHO peTpocneKTuBHI nani 2004—
2005 pp.

Bin6ip anbrosoriyHux mpo0 3/1iCHIOBABCS Ha CTAI[lOHAPHUX CTAHIISIX /B4l Ha MicAlb. [Ipobu
(bITOIIAHKTOHY ¢bikcyBany, KOHLIEHTPYBaJIH Ta KaMepaJIbHO OIpalbOBYBAIU
3aralbHONPUMHATHMU B T11po06iosorii Metonamu [7].

[TapanenbHO BU3HAYAIM TEMIIEPATypy BOAM, BMICT PO3UMHEHOI0 KUCHIO, pH.

JUist OIiHKY 3MiH CTPYKTYPHO-(QYHKIIIOHAJIBHOI OpraHi3amii (iTOIIaHKTOHY BIPOIOBXK 12 poKiB
BUKOPUCTAHO HMU3KY MOKA3HHKIB: BUJOBE PI3HOMAHITTS (DITOIUIAHKTOHY, HOTO YHCENBHICTh Ta
OioMacy, 1HAEKCH 1HQopMmaliiiHoro pizHomaHiTTd llleHHOHa 3a YuCeNlbHICTIO Ta 010Macoro
(bITOMIAaHKTOHY.

Craructuuna oOpoOka nanux mnpoBoawiack y mporpamax STATISTICA 6.0 ta Past. s
PO3paxyHKy CTaTHCTHYHOI JIOCTOBIPHOCTI BIJIMIHHOCTEH TMOKA3HMUKIB PO3BUTKY (DITOIIAHKTOHY
OyJ0 BUKOPHCTAHO KpuTepiii Binkokcona (Z).
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PE3YJIbTATH TA IX OBGIOBOPEHHSA

[TopiBHABIIM cepelHBOPIUHY TeMIepaTypy mnoBiTps y M. Kuesi (3rigno 3 [8]) y 2004-2005 pp.
(8,7°C) Ta 2016 p. (9,5°C), BcranoBneno 3pocranng ii Ha 0,8°C. JlmHamiKy cepeaHbOMICIIHOT
temneparypu nosiTpsa y M. Kuesi B 2004, 2005, 2016 pp. HaBeneHo Ha puc. 1.
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Puc. 1. unamika temmeparypu mnoBiTps B M. KueBi mo wmicsuax y 2004, 2005, 2016 pp.
(3a manumu [9])

bazamopiuni 3minu cmpykmypHo-@yHYioHANbHUX NOKA3HUKIE pO36UmMKY (imoniankmony. Hamu
Oyno BHBYEHO (ITOMIAHKTOH PIZHOTUIMHUX BoAoMM M. KueBa 3a TakuMu CTPYKTYpHO-
(GYHKLIOHATBHUMU ~ [MOKa3HUKAaMM: BHJOBE PpI3HOMAHITTS, UHMCENBHICTH Ta Oiomaca
¢iTomIaHKTOHY, iIH(OopMalliiiHe pi3HOMaHITTS 3a iHJaekcoM [llennona (Hn — inaexc lllennona 3a
grcenpHICTIO Ta Hp — iHekc [llenHoOHa 3a 6iomacoro).

Cepen MOKa3HHKIB PO3BUTKY (ITOINIAHKTOHY (YHCENbHICTh, OloMaca, BUIOBE PI3HOMAHITTS,
iHAeken  iHGOpMamiiHOTO  PI3HOMAHITTSA, I1HAEKC CampoOHOCTI) CTaTHCTUYHO 3HAYMMI
BigmiaHOCTI (p < 0,05) Mk 2004-2005 ta 2016 pp. Oyau BCTaHOBJICHI JJIA YMCEIBHOCTI M
O0iomacu ¢itomnankrony (Z=3,95, p=0,000078) Ta BumoBoro pizHOMaHITTSI (Z =4,46,
p =0,000008). CrnocrepiracTbCsi 3HMKCHHS IUX TOKAa3HUKIB HAa CY4aCHOMY e€Talli PO3BUTKY
(biTOMIaHKTOHY BOJIONM (puc. 2).
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Crnip BiA3HAUWTH, MO IS JOCHIIKYBaHUX BOJOWM € TEBHI BiIMIHHOCTI. SIKmIO aisi o3epa
babune ta craBy Ne2 B mapky «HUBKH» CTaTUCTUYHO JOCTOBIPHI BIIMIHHOCTI OyJU XapakTepHi
JUISl YMCENTbHOCTI, O10MacH Ta BHIOBOTO PI3HOMAHITTS (PiTOIUIAaHKTOHY (puc. 3-5), TO I 03epa
Oneuens II Taki BimMiHHOCTI OyaM y BHAOBOMY pI3HOMAHITTI, a TaKOX JUIs 1HAEKCIB
iHpopmauiiiHoro pisHomaniTTsa (HN Ta HB).

Kopensuiiinuii ananiz (N = 148) BUSBUB IEBHI KOpEJSLIHI 3a1€KHOCTI MK TEMIIEpaTypOro
BOAM Ta TAaKUMHU IMOKAa3HUKAMH PO3BUTKY (DITOTUIAHKTOHY, K BUAOBE pizHOMaHITTA (r = 0,49,
p =0,0002 y 2004-2005 pp. ta r=0,43, p=0,001), 6iomaca Bomopocteit (r = 0,21, p =0,009),
inaexc [llernona 3a 6iomacoro (r = 0,23, p = 0,0006).
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Z=184, p=0.067
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Puc. 5. biomaca ¢itomnankTony aeskux BogoiM M. Kuesa y 2004-2005 1 2016 pp. (kypcuBoMm Ha
Jiarpami 3a3Ha4eHo JIOCTOBIPHICTh BIIMIHHOCTEH 3a KpuTepieM BinkokcoHa)

Haii0inpima KibKICTh KOPENALIHHUX 3B’SI3KIB MK IMOKa3HHUKAaMH PO3BUTKY BOJOPOCTEBHX
yIpyNnoBaHb Ta TEMIIEPATYpOI0 BOIU Oyia XapakTepHa ais o3epa badbune Ta ctaBy Ne 2 y mapky
«HuBkw», Tomi sk mius o3epa Omeuens I Temmeparypa Boau KOpeloBalia JIMINE 3 1HIACKCOM
[llernona 3a umcenbHicTIO (iTormankTony (r=-0,48, p =0,0005). Ile cBiguuth mpo Te, IO
B PO3BUTKY (DITOTIIAHKTOHY ITi€1 BOZOWMH TeMIepaTypHuil (pakTop HE BIAIrpae KIHOUOBOI POJIL.
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[IpencraBHUKK pi3HUX BIAAUTIB BOJOPOCTEH MarOTh Pi3HI ONTHMANbHI Jllalla30HU TeMIeparyp,
13a MeXaMu [MX ONTUMYMIB iXHs OlomMaca Ta YMCEIBHICTh MOXYTh 3HWXKyBatucs. Lle came
CTOCYETbCS 1 3arajpHOi OlOMacu Ta BHUAOBOIO PI3HOMAHITTA (ITOIUIAHKTOHY. BennuumHu
YUCeNbHOCTI K Oynu HaiBumumu npu 15-20°C, mo moB’si3aHO B MeEpuUly uYepry 3 MacoBUM
PO3BUTKOM CHHBO3EJIEHMX BOJOpOCTEeH. J[iaToMOBI BOAOPOCTI XapaKTEepU3yBaJUCh JIBOMA
nikamMu po3BUTKY: 3a 10-15°C ta 20-25°C, 1m0 MOSICHIOETHCS PO3BUTKOM BECHSHO-OCIHHIX Ta
miTHiX Gopm. [l 30J0THCTHX Ta €BIVICHOBHX HaWOLIbIIa OlomMaca 3apeecTpoBaHa 3a
TeMreparypu Boau B Mexax 5-10°C, a 3enenux ta xostozeneHux — 25-30°C (puc. 6).
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Puc. 6. Po3moain cepeaHix BenMYuMH ~OiomMacu  BiAUIB  (PITOIUIAHKTOHY — BIAHOCHO
TEMIIepaTypy BOIU

[TopiBusro 3 2004-2005 pp. y 2016 p. y BCiX BOAOWMAax cCHocTepiraiv 301TbIICHHS YacTKU
Oiomacy eBIIICHOBUX 1 3MEHIIEHHS 30JI0TUCTHX Ta 3€JICHUX BOAOpOcTei (Tadi. 1-2). 30imbpeHHs
YaCTKU €BIVICHOBHX BOJOPOCTEH MOXKE CBIAYUTH PO MiABUILECHHS BMICTY OpPraHIiYHUX PEYOBUH
y BOJIOMMaX.
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B o3epax babune, Oneuens Il ta craBy B mapky «Huku» y 2016 p. 6yno i1eHTU(IKOBAHO
BiamoBigHOo 138 (144), 99 (104) ta 136 (141) Buais Bogopoctelt, Toai ax y 2004-2005 pp. [1]
272 (278), 208 (214), 153 (162) BuaiB (BHYTPIIIHBOBHJOBUX TAaKCOHIB) BIJMOBIIHO.
HanBunoBe pizHOMaHITTA (KiIBKICTh POMAIB) MPOTATOM OUTBII HIXK JECATUPIYHOTO MEPIOaY
TEX 3HU3UIIOCS, HACUYEHICTh POJIB BUIAMH HA Cy4YacHOMY €Talll CTAaHOBHUTH BIAMOBIIHO IS
Bonoiim 1,97, 2,08, ta 2,01 (y 2004-2005 pp. — 2,43, 2,29, 2,22).

Haii0inpury npeacTaBieHicTh y BCiX BOJIOMMAaxX MajH JiaTOMOBI Ta 3es1eHi BOJopocTi (Taba. 3).

Tabmums 3 — BugoBe Ta BHYTPINIHBOBHJIOBE PI3HOMAHITTS (DITOTUIAHKTOHY IESKUX BOJIOWM
M. Kuesa (2016 p.)

Bigninu 03. babune 03. Oneuens 11 ctaB y nmapky «HuBkuny»
7(7) 10 (10) 5(5)
Cyanophyta 6 10 4
13(17) 14 (19) 31(34)
Euglenophyta 12 13 24
Chrysophyta ﬂsl) %ﬁ ﬂf}
Xanthophyta 1—9) HE BUSIBIICHO 1—9)
o 45 (46 23 (23) 45 (46
Bacillariophyta ) 2 33
) 7(7) 6 (6) 70D
Dinophyta s 6 s
52 (53) 40 (40) 40 (40)
Chlorophyta 57 39 29
Streptophyta %@ 3—?) %i)
Benoro: 138 (144) 99 (104) 136 (141)
poTo: 100 100 100

[pumitka. Hax pruckoro — KiNbKicTh BUAIB (BHYTPIITHHOBUIOBUX TaKCOHIB BKJIFOYHO 3 HOMEHKJIATYPHUM THIIOM
BUJLY), ITiJ1 PUCKOIO — BUPAKEHHS Y BIJICOTKAX.

Cezonna Ounamixa pozeumky ¢imoniankmony. Ce30HHa AMHAMiKa (QITOMJIAHKTOHY Ha
cydacHOMY eTami (YHKIIOHYBaHHS BOJOWM BIJ3HAYAETHCS KIJTbKOMA IMIKaMU PO3BUTKY
BoJopocTeil. Tak, y CTpyKTypl 4HCEIbHOCTI (ITOMIAHKTOHY 03epa babuHe crocTepiraoThbes
JIBa MKW HOTO PO3BUTKY: MEPIIUH — HABECHI, IO BHUKJIMKAHO JOMIHYBAaHHSIM IIEPEBAXKHO
CUHBO3EJIICHUX, Ta JPYTUid — BIITKY-BOCEHHU, 3yMOBJICHUN pO3BUTKOM Ile W 3eJIeHUX
Bogopoctei. Y craBi Ne 2 B mapky «HUBKH» SCKpaBO BHPa)XCHHX MaKCUMyMiB PO3BUTKY
BOJIOpOCTE Oyno Tpu: aBa B JiTHIM ce30H (A1aTOMOBIi, 3€JIeHI Ta CHHBO3EJEH1) Ta OIUH
BOCEHM (CHHBbO3€NeH1 Ta eBrieHoBl). B o3zepi x Omneuens Il aBiui cnocrepiranu miaiiom
BEIIMUMH YHCENIbHOCTI, IO 3yMOBJIEHE NOMIHYBaHHSM MpencTaBHUKIB Biaainy Cyanophyta

(puc. 7).
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Hanani mnmanyeThbcsi MPOMOBKUTH MOCHIKEHHS (DITOMJIAHKTOHY IIMX BOJOWM, a came Horo
MPOAYKIIHHO-AECTPYKIIIIHIX XapaKTEPUCTHUK, Ta 3 ICYBaHHS PEITH YNHHUKIB HABKOJIHUIIHLOTO
CEpEeNIOBUIIA, 1110 BITUBAIOTH HA OCHOBHI MOTO MOKa3HUKH PO3BHUTKY.

BUCHOBKH

Pesynbratu nocnipkeHHs 0aratopidyHoi AMHaMIKM (ITOIJIAHKTOHY PI3HOTUIIHHUX BOJONM MicTa
KueBa mokasanu, 1o MOPIBHSHO 3 PETPOCMEKTUBHUMHU JTAHUMH 32 OUTBII HDXK JECSITUPIYHHIA
nepiof] y GiTOIIAHKTOHI BiIOYJIMCH 3MiHU B SIKICHHX Ta KUIBKICHHX TTOKa3HUKAX.

1. JlocTOBIpHO 3HM3HJIOCS BUIOBE PI3HOMAHITTS Ta HACHYCHICTh POJIiB BUIAMHU BOJIOPOCTEH.

2.  binbie HiX BIBIYl 3HU3UIUCS BEJIMYMHU YUCEIBHOCTI i OiomMacH (DiTOTUIAHKTOHY.

3. YV crpykrypi OioMacu 3MEHINHMJIACS 4YacTKa 3€JICHHX 1 30JOTHUCTUX BOJOPOCTEH Ta
30UTBIIMIIACH — €BIVIEHOBHMX, IO MOXE CBIAYUTH TMPO TOCHJICHHS OpPraHiyHOTO

3a0pyTHEHHSI BOJIONM.

4.  Tloxa3HUKH PO3BUTKY (DITOIIAHKTOHY, SIKI CYTTEBO 3MIHMIUCS Brpoaosxk 2004-2016 pp.,
MOXYTh OyTH OioMapkepaMy BIUIMBY YMHHHUKIB HAaBKOJIMIIHBOTO CEepeloBHINA Ha 0ioTy
BojoM. OJIHMM 13 TaKkWX YHHHHUKIB, WMOBIPHO, € TMIJBHUIICHHSI CEPEIHBLOPIUHOL
TeMIIepaTypy MOBITPs i, BIANOBIAHO, BOAH.

5. Boanouac innexc lllenHoHa 3a MOCHIKyBaHUN TIEPioJl Maibke HE 3MIHMBCS, a 1€ MOXKE
BKa3yBaTH Ha Te, 110, KpIM TEMIIEpaTypH, BiH 3aJIeKUTh 1€ ¥ BiJ IHIIMX YUHHUKIB
HABKOJIMIIHBOTO CEPEIOBHINA, i € MEHII YyTJIMBHM JI0 BIUIMBY YWHHUKIB JOBKUUIA Ha
PI3HOMaHITTS (DITOMJIAHKTOHY BOJHUX 00’ €KTIB MEramoJicy.
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BIIJIMB OPTAHIYHUX KUCJIOT HA IHTEHCUBHICTb
KAPOTUHOYTBOPEHHS APIKIKIB Y TIPUCYTHOCTI Zn**

Kpymeii K. C., Copokina /I. P., Copokina O. P.

3anopizvkuii HayioHATbHUU YHIGEpCUmem
69600, Ykpaina, 3anopisxcocs, eyn. Kykoscvkoeo, 66

krupeyznu@gmail.com

BuBueHuii BIIMB JTUMOHHOI, IIaBieBOi, OypmTuHOBOi Ta s0myHeBoi kucior (0,01 Ta 0,001 M) nHa
KapOTHMHOCHHTE3yBabHI JAPiKIKI B IpucyTHOCTI Zn?'. JIMMOHHA KUCJIOTA IIPOAEMOHCTPYBAja HAHOIIbII
BUCOKUI{ MO3UTUBHUIN e€PEeKT Ha MIrMEHTOYTBOPEHHs ApiKIKiB RA. rubra RA-10, Rh. glutinis Y-1333 Ta
Rh. aurantiaca Y-1193 B npucytrocri ioHiB [{unky. IllaBneBa kuciaoTa miBUINYBaIa MOPIT BHKHUBAHHS
Ta MIrMEHTOYTBOPEHHS JIMIIE B APULKIKIB Rh. aurantiaca Y-1193. Y mpuCyTHOCTI 1aBJI€BOi KHUCIOTH
(0,01 M i 0,001 M) ta iomiB I{unky (100 mr/am®) picT Ta iHTEHCHBHICTh MIrMEHTOYTBOPEHHS
Rh. aurantiaca Y-1193 nemo ctumMymroBaiucs, TOPIBHSIHO 32 YMOB BiJICYTHOCTI B CEPEIOBHII KHCIOTH.
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