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INTRODUCTION

The Dniester River s a main wates source for Moldowva and Westem
Ukraing for drinkong and emgation purposes. b aleo plays an impastan role
a1 the European biologicsl corridar for migration of bats ard binds and 2 &
hakatat for many native wild specas of animals and plants. The developmant
of hydropower In last decadas creates new challanges for funcrionng of nver
ecosysiem, produoes sooal ecenomic threats and even puts under the guestion
1ha exsstence of ths dver [1]

These changes doaling with hydropowar produce the dramatc impact on
water and wetlands biodiversity, lowerdng waber sell-purificstion capecitiss and
put under danger further developmant of agriculiure, taking inte sccownt alse
tha smspact climate change factor The 5t Gila of tha river

besin territory [deborestation, water srosion, ground water extraction eic) is
strangthaning tha negative HPP: impact. S0 tha curmant wates use i this basin
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is oriented mainly to sarva ona usar, which detariorates many other neads and
mwen put in denger social sconomic needs of the population

Meamehile the mematgnal and  bilateral  Begiskation gives  the
recommendatuions of how bath countries should behave in this case.

MATERIALS AND METHODS

Current work is based on analyst of the European and global best practices
ol the transhonndary walsioouites managemeil summasised in inlernstional
and reagional agresments and experience of lobbying of thor prnciples on
national ard bilateral lovels. The exporiences for tha penod from 1994 have
been anabysed as well e the palicies and brman-made thraats 1o Dniester Rivsr
produced h,- ungustainable decsion making and no-action. Tha curent and
planned hydropower plants (HPFP)  Dniester River basin have boen reflected
on Fag. Mumengas small HPF ane nat noted
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RESULTS AND DISCUSSIOMNS

Moddova bocama an active plwinmnﬁtiﬁn:wiﬂtmnﬁghbnun
from tha beginning of #nh. Af the same time the waak preparedness to change
the atitude from old Soviet to new Eiuropean both in Moldowva and Uleraine
have produced thie stagnation in water ratations and practicsd implementation
of best practoes. The non-govemmental sector and especially initiatives of the
BIOTICA Ecological Society and EcoTIRAS Intomational Association of Kiver
Keepers played a key role in propmaton of the progress, lobbying the new
madern bilateral egislaton

Transhowndary watercources are tha subject of infernational law. Tha Helsinki
Water Convention [1991), where both Moldova and Ukrane are the parties,
stipulates, that °.__tha Fartias shall, in particular, take all appropriata measures:

.1 ensure that transboundary waters are used with the aim of ecologically
sound and rabonal water management, consesdation of waled resources
and ervironmaental protection; .. 10 ensure that transboundary waters ane
ugsed in @ reasonable and eguirables way, taking inte partcular accownt their
transboundary character, in the case ol activities which cause or are likely to
caina anghoundany impact, ... to ensune consenation and, where nacassary,
restoration of ecosymems” | 2],

The parties of the Conventson should respect the polluter-pays principle, by
virtue of which costs of pollution préventon, control and reducton measwas
shall be barne by the polluter; moreover, the Riparan Parties shall cooperste
on the basis of equality and reciprocily, in particular through bilateral and
ruiltilataral agreamants, in order to develop harmonized policies, programmeas
snd stratepies covering the relevant catchment areas, or parts thereol, aimed
ot the prevention, control and reduction of tramsboundary impact and aimed at
thee provecton of the envirmmment of ransboendany waters or the environmsen
influenced by such waters ..

Tha purpase of the EU Water Framework Directive (2000060} [1] which both
Molderes and Ukrsine should respedt sccording to their sssociation sgresments
with the EL {2014} is the prevention of further detericration and protection the
status of aquatic acosystoms and, with regard o thewr water needs, tarresrial
ecosysterns and wetlands directly depending on the aguatic ecosystems (4]

Finally, Ukraine is a Party of the Protocod on Strategic Enveronmental

Bl

Aszessment {3303] to the Comvention on EIA in a 'I'rnmlbamdury Context from
Barch 2, 2014 4], but Moddova has ratified this agrecmant only in July 20748,
despite the lact, that the country is in the stustion that it was extremely uselul
to do already several years ngo. At the same time the Cabinet of Minsters of
Ukraing hag adepted the Program of Hydropowar development in Ukraine until
2024, not taking into consideration the duty to realize the SEA of this document
and to coordinate it wiih erviconmaental and modical authortes like the SE&
Protoco| stipulates,

Currently two bilateral treatses dealing with waters axist between Moldova
and Ukraina, The Agresment on boundary watars (1994)] [5] establishes tha
ingtitute of governmental plenipotentaries who mepresent natlonal water
agencies ard aro responsiblo for boundary watars: Another ona is a Dniastar
Riwar basan treaty (201 2] [4] Helsinki convention says, that whem two or moss
jpant bvodies existin the same catchment area, thaey shall endeavour 1o coordinate
their activities in ordar to strengthen the prevention, control and reduction
of ransboundary impact within that catchment area. In case of Dniester this
stipuilstion is respected [2]

Bilateral treaty on Dniester River basin [4] shall apply to uses of the waters of
thie Dniester River basin for purposes other than navgation and 1o measures of
protection, preservation and mansgement of water and other natural rescunces
and water ecosysiems ralated to the Dniestar River basin, Le,, itcould apply also
1o Fydropewer e of the teer. The Cantracting Parties shall assume that no wee
of the Dniester River basins water resowces enjoys inhenent prionity over other
uses. In the event of a conflict berween wsas it shall be resolved with reference
to the whole eomples of the geographic, hpdrographic. hydralagic, elimatie,
environmental angd demographsc factors, and afeo the social and economic
needs ol the states of Contracting Parties, with special regard baing gren 1o
the vital need of populstion and ecosystems kor ample water supply.

I conditions, when hydropower development domenates in the river basin
contradicting the interests of practically sll other users, &t ls evident that the
nowly crosted River Commission should propose both governments the
solutions 1o mindmise the negative impacts of hydropower and not permit it
further development an the river like it s planned by the Cabinet of Ministers of
Ukraine by constriection of sik new HPP in plain river upstream (Govt Resolution
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from 13.07.2014 |7], ie. more than 3 manths afer entering into forca thae
provisions of SEA Protocod ).

There are currently threa components of hydroconstruction on Dnsestor River
provoking concerns, At first is the numerous microHPPs development in the
Carpathians which changes its role as a water storsge. Another important issua
i the plan to constrisct 8 cascade of six hydropowss plants on the Dniester plain
part In view of the natural, cultural, and historical value of the Dniester on all is
sections above the existing Dniester reservoir, construction of any hydopower
plants on & is unacceptable. The rver should be presarved in its natural state
in the interasts of present and futwe ganerations. Environmental legislation
and the conclusions of scientsts - blologists, geographers, envronmentalsts,
historians, e1c. - clearly indicate 1o the fact that the constructson of hydropower
plants cannot be permitted under any conditions. Strong opponents of the
naw dams on the Dnriester am ko local communities. Beside local affects the
raising of leval could preduce the rver water losas dus to infiltration to karstic
reservoirs bed [B]

The Lower Dniestar ecosystems hoalth currently depends on functioning of
the Dniester Hydro enengetic complex {DHEC) compased fram HPP-1, HFF-2,
its resenvoirs and of tha Pamp-Storage Hydropowss Plant, mode of funetioning,
B B very aculs issue Tor the Dalester. In present due 1o plans of Ukraine of
enlargement of the DHEC, the negotiations on the agreement on functioning
of the DHEC are mitiated with the Republic of Moldova Due to muhiple
impacts of the DHEC on the whole Lower Diniester ecosystem (its deterioration
due to change of water tempgrature, hydrological regime, salf-purification
capacities, #ic ) ils ecosystem degrades as the results of periodie water deficit
for potable purposes and irrigation, adwersa impact on fsh populations,
detenaration of wetlands of international importance {Ramsar sies) and imipack
on birds populations eic. [9] In general such developments both have deep
ernvironmental and social-economic conseguences fior the population of the
Rapublic of Moldova and Odesss oblast of Ukraing, In this case we obhaerve
the tendency to ignore by not referring in the draft agreement the related
EU legislation. noted in the Association Agreements MD-EU and UA-ELL,
mcluding the European Enargetic Ageament and environmantal directivas,
aa well &8 the messures, which match scosystem necessities, minimization of
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the HPP negative impacts on the river [simulation of natural water discharges,
establishing of minimal discharge during the yaar, ste,] and the esults of the
nacassary Ervironmental and Social Impact Assessment's study | 1]

COMNCLLSIONS

Moldovan govemmant shall insist on mspact by Ukraine of basic
imtermationally recognized principles of cooperation on transboundary waters,
including the “polluter pays pranciple”, the equal access of different water users
to waler respurces, s weell as the use of transboundary waters in & sussinshle,
reasonable and equitable way according to Halsink Water Convantion. The
madality of bilateral negotiations on the agreerment an lunctioning of DHEC
content should avold any secrecy, making the process fully tansparent, and
imwite the EU and the UNECE 1o be actively imvatved into improve ment of the
draft agreemant, The compliance mechanisms of the meantionad conventions
and the SEA Protocol represent anathar tools fo be used 1o change the artitude
of Ukrainian government o the Hsue.

Because the Dniester River Commission will start its actevity in Soptember
2018, it should play o leading role in protection of emvironmental interests
in frames of the preparaton of the DHEC agreement and to actively involve
Imterested sotors into work of Dndester River Commission

At the sametime, taking into conssderaton that all decision inthe Commisson
are adopting by consensus, it is & seriows challenge that one of Farties of the
Dindester River basin reaty will not be ready 1o balance interests of all users,
and in this case the active imolement of complance committess of the
correspondent multilateral environmental agreement will becoms necessary,

Acknowledgement: The author thank the EU “Black Sea Bamin Jomt
Operational Frogramme 2014-2020° that is responsible for the funding of
the project “Creating a system of nnovatve transboundary manitoring of
the transformations of the Black Sea rver acosystarms wadar tha impact of
hyctropower development and climate change™ in which framewark this ressanch
was carmied out. The content of this publication is the responsibility of its author
and can in no way reflect the viewa of the European Union.
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STAREA ACTUALA A FITOPLANCTONULUI
$1 ZOOPLANCTONULUI RAULUI BAC

Tumanaova Daria, Lebedenco Liubovi, Ungureanu Grigore
irstitunl de Zoolegie al MECC, Chigindu, Republica Maldava, str. Acadiemiei 1

eomadl danatumanavai@gmail. com

Abstract. The aricle presents the results of the investigations on diversity and
quantitative structure of phytoplaskion and zua'uﬂ.lnﬂm'l of the Bic Hmrdumg
spring 2078, The phytoplankton composition of the Bac River consisted of 44
species. The following phytoplankion growps wene predomingting: Cyanophyta,
Bacilarfophyta, Chicrophyta and Ewvglenophyta. The rooplankton species were
presented by Rotatoria, Copepoda and Cladocera taxonimic grups and con.
asted of 8 tavonomic units. The highest valves in the number of species and
biomass were estimated downstream of Cal; h town. The val of saprohic
mclices weve in proportion of 62%, thus belonging typically 1o fl-merasaprobic.
Such values indicated that the water guality was atfributed mainly to U-rd (mo-
derately polluted) quality class.

Key words: phytoplankton, zeoplankton, Bic River, water guality

INTRODUCERE

Problema stari ecologice & ecosisternelor acvatice din Republica Mal-
dova este una de mare sctualitate, Riunle mici sunt cole mai numercase
cursur de apd 3 joack un rol decsebit de mportant. Comunitifile de hi-
drobionti care se dervaltd in riurile mici sunt foarte sensibile la sehimba-
rea conditiior de mediv. Rl Bic este wnul dintre principalii afluenti ai
fluviului Mistru cu o lungime de 155 km gi traverseazd numeroase localiti
situate in 4 ralnane (Cildrasi, Strdseni, Anenil Nol, laloveni) si mun. Chigi-
mlu. Raul Bl nu este doar un flux natural de apd, cane watisface necesithyi-
ke vitahe ale populatiei din regiune, dar $i un colector de ape reziduale care
provin din localitatile amplasate pe malurile acestuia. Numarul mare de
localititl, dervoharea productiel Industriale 5i sgricole de-a lungul rhulul
Bhc, absanta statillor de epurane a apelor industriale 5 menajers, au dus la
deversarea directa a apelor uzate in riu, ceea ce cauzeazd poluarea raului
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W OYGOCCAPCKOro BOOOXPAHHMMMLLLA
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Beegenue

Hacroawas paBota npeacraenaer coBoi aHanWs COBCTEEHHBIX W ONYBNWMKOBAHHLIX MATEpHanoe
uxTHONOroe MHCTUTYTa 300N0TMM MO BMAOBOMY Pa3HoOBpasMi0, YHCNEHHOCTH M BhINOBaM puif B pexe
[uectp Ha yyacTke Hacnaeuya-Hamedka m u3 [lyBoccapcoro BOAOXPaHMNMWA. IKOCKHCTEMA peru [HecTp
NOABEPHEHS MHTEHCHBHOMY aHTPONOreHHOMY BO3AEHCTEMI0, HOTOPOE YCoyryBnAeTCA rMobankHEIM H3MeHe—
HHeM HnumMara. Ecnu e 80-e rogsl NPoWNoro CTONETHA PEHa MOABEPranack WHTEHCHBHOMY 3arpA3HEHWD
Pa3NMYHBIMK XHMUKATIMM C CENbXO3YTOAMA, 3aNN0BLIM, B TOM YHCNE W 3aBaPUAHLIM COPOCAM NPOMbILLI-
NEHHbLIX CTOMHEIX BOf M NPobAema 3arpAzHeHNA PeHH BLiNa Ha NEPBOM MECTE CPeAN AHTPONOTeHHLIX haH-
TOPOE, TO B NOCNELHWE TOALl 3HOCHCTEMA PEHM NOABEPMEHA HETaTMEHOMY BO3ASACTBMIO WHTEHCMEBHOD
rMAPOCTPOMTENLCTEE, B3 YYeTa IHONOrHYecHHX npobnemM camoi pexu [2-4]. Bce 3T0 BCTECTBRHHO CHAZa—
nock W Ha BHOPazHoOBPa3NK, YMCNEHHOCTH W PEIBONPOSYKTMEHOCTH IKOCHCTEMBI PEKU.

PezynbTaThl  Mx o6cymaeHune

No paHHbIM MxTHONOroB, B S0-e rogbl NPOWNOro CTONETHA, A0 coopyweHnn [lyboccapckoro Bogo-
KpaHunKwa, B [lHecTpe HacuuTeIBanock o7 49 ao 75 engoe poib [1, B]. U Tonsko & pabote [S] U B oT4eTax
WHCTHTYTa 300N0MMK NPUBOLATCA CBEAEHWA O YAcTOTE BCTPEY3EMOCTH Pbil Ha CPEOHEM YYACTHE DEHM.
WccnepoBaHWA MXTHONOMeB, NpoBefeHHble B 1996-2000 rogax, NoKazanu YTo Ha y4acTke pexd Hacnaeya-
HamenKa oTMeveHsl puibel 42 Bugoe, cpean HoTopeix 25 - u3 ceMeitctea Cyprinidae, no 5 supoe 3 Percidae
u Gobiidae, no 2 eupa nz Cobitidae w Gasterosteidae n no ogHoMmy - W3 cemeitcre Acipenseridae, Esocidae
W Siluridae. Ha puc. 1 crpynnupoBadbl 3TH Aaddbie. OHY CBMAETENLCTRYIOT O KAPAWHANBHOM HWIMEHEHWK
BMOBOr0 COCTaBA W YHCNEHHOCTH puif B nepuog ¢ 1950-1959 no 1996-2000 rope.
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Pucl CoctoAHue uxTHodayHel Ha yuacTie [lhectpa Hacnagua-Hamenka B nepuoges 1950-1959mr. n 1996-2000rT.
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B naHHoM yyacTie [IHECTPa NPAHTMYECHW MCYEZNW BCE DCETPOBLIE W PEAKMe BUOLI prib: Benyra Huso
huso, ocetp Acipenser gueldenstaedti, ceppiora Acipenser stellatus, censgb Alosa kessleri pontica, pyvb-
esan ¢opens Salmo trutta fario, xapuyc Thymallus thymallus, eney Leuciscus borysthenicus, nuHe Tinca
tinca, HanuM Lota lota, cwHey Abramis ballerus, neckape peqMHoRl Gobio kessleri ( puc.2).

B cooreercreyowel KnacudmKayanm Tex epemed 8 2000r. B pewe [Hectp mempy [QyBoccapcrum
BOAOXPAHMAWLLEM M NNoTMHERA [3C-2 y Hacnaeuu NpoMBICNOBO-LEHHBIE W KPACHOKHUMHBIE BUABLI COCTAB-
nAnyM eMecTe 29,3%, a ManoUeHHbIE W KOPOTKOUMKNKMYHBIE —TLT% (Puc3).

AHanorw4yHas HapTuHa u B [yboccapcKoM BOQOXPAHMAWWE FAE HPACHOKTUMHBIE M NPOMBICNOBO-
UEHHBIE BUAOE 4YyTh Bonblwe 52% ¥ COOTBETCTEEHHO HA AONK MANOUEHHBIX U KOPOTHOLMKINYHELX NpM-
XOAWTCA 4yTb MeHee T0% (pucd.). Cnegyet oTMETHTE 4TO BOLOEM NPaKTH4YECHW BCe oAbl 3apbibnanca
HAPNOBLIMK BWAAMU PLID, NO3TOMY 3ECH KONMYECTED NPOMBLICNOBO-UEHHLIX BMAOE BhIWe yeM B [IHecTpe.
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flHecTp CABBANCE TRKAMM NROMEIL B0 EHHELRA BHERMN WEH OCET0ERIE, MO0 O0e80IE, Bhipedyh, peliey, 4exoHe, apa
HOLaph, 1 AP, ($0T0 uaTHOAOTOE MikETHTYTE 300A0MEH)
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Puc.3. COOTHOLWEHWE HPACHOKHWIHBIK, NPOMBICNOBO-LEHHBIK, MANOUEHHLEX W HOPOTHOUMKNHYHEIX BHA0E phib
B [lnecTpe Ha yuyactke Hacnaeya=-Hamenna, 2000 rog.

%, 2000 ron, Oy6occapckoe BaXp.
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L | HPACHORHHHHLIE
B NpOMLICROB0LEHHRIE
MANOLEHHEIR

W HOPOTHOLWKMHHEE

Puc4 CoOTHOWEHHE HPACHOKHWMHBIX, MPOMbLICTDBO-LEHHBIX, MANOLEHHLIX ¥ KOPOTHOUMHIHYHBIX BHOO0B Phib
& [lyboccapokom Bogoxpanknuwe, 2000 rog.

0 CHUMEHWH poiBoNpoayKTHEHOCTH [JHecTpa 1 [ly60CCapCHOro BOAOXPAHHUAWLLA CBMOETENbCTEYIOT W
[NaHHbIE Mo ynoeam peib 6 [lyboccapckoM BofoxpaHunaule 3a 1989-1998 rr.( Puc5). BoNbIUKHCTEO MCCne-
DOBATENeHd CHNOHbL 0BBACHWTE 3TO WIMEHEHWEM TMAPONOTMYECHOTO B TOM YHCNE W TEPMUUECKOrD PEMMMa

B CPEQHEM YJACTHE PEHW Ha TeppuTopuu PecnyGnuin Monfoea obycnoBneHHbie GYHHUMOHWPOBAHME
IMOpo3HepreTHYECHOro KOMNMEKca Ha [HecTpe.
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Puc. 5. lnHaMuHa NpoMBICNoBLIE yaoBoE B [lyfoccapcHoM Bogoxpanunuie 3a 1989-1998 rr.

YcraHoeneHo, 4To Ha yyactke Hacnaeua-Hamewnwa y 75% camor nnotew, BO%: camox cypawa, B
obuwedi cnomHocTk y Gonee TO% CaMOK W3-3a HEECTECTBRHHOTO TEPMUYECHOO PEMMMA YHe Ha 3-H cTaguu
PA3BMTHA MOHAM PA3BMBABTCA MMYDOKAA M ANWTENbHAR PE30POLWA, HOTOPAA ANWTCA A0 OHTABPA-HOABDA W
Ha BTYOPORA rof 3TK pbibbi NPAKTHYECKW HE YCNEBaT COIPETh ANA CNEAYIOLIEro cezoHa [7].

Hpome Toro, BonbKWe Nepenaibl YPoBHA BOALI M OTCYTCTEME HOPMANbHOD BECEHHEro NONOBOLbLSA,
ocobeHHo B nocnegHue 4-T neT, He NOIBOAMIT NPOXORAEHHE YCNELWHOMD HEPECTa Pbib HE TONBLKO Ha 3TOM
YYaCTHE Peru, Ho M B [lyBoccapcHoMm BOAOXPaHWMLLE U B HUMHEM TEYEHUK PEHM.

B peayneTaTe B HacToAlee BpeMA COCTOAHME PLIGHLIX 3aNacOB PeHH HPMTHYECHOe, HEeCMOTPA Ha
emerogHoe 3apsibnedve [yboccapcHoro BOSOXPaHHNMLLES M 3aNPeT NPOMBILNEHHOMO NOBA Ha TEPPUTOPUK
PecnyBnuin Mongoea. B pexe NpanTHYeCHW WCYEINKH NPOMBICNIOBO-LEHHBIE BUALI PbIB HA BCEM NpPOTAMHE-
HWK No TeppuTopuk Mongoew (Taén. 2, puc.B).

TaBnuua LCocToAHKe BHopa3Hoobpasua COrNacHo HOHTPONBHBIM ynosam ( 2017-2018 rr)

CTEOp pexu Yucno BHO0E Bunobl poif ¥ WX NPOUEHTHOE COOTHOLUBHWE
Hacnasua T Honwwea Tpexurnan (14,79%), eney (16,13 %), ywnea (2.86%), ycareiii roney
{2.45%}), nnotea (L63%), ropyax (1.22%), noprame Huwnk (0,48%)
Copoxa i VYunes (21,71%), womowna tpexwrnas (14,37%), Goiuor necounnk (12 84%),

nnotea (856%), ropuan (T95%), pwibu wrna (7,03%), eney (642%), Hapach
cepebpaneiA (5,81%), ronaene (5.20%), Berok wyumk (214%), Goivor rodey
(L22%), yebavor amypckwi (1.23%), new, (0,92%), ycay (0.92%), oryws (0.61%),
wywa (0,61%).

[yBoccapcioe BAXP. 17 oKyHE (19,95%), peiba-urna (17.39%), kapace cepebpadpi (9.72%), nnotea (7,93
%), Guivox necounnk (7.42%), ropuan (6,65%), ywnen (614%), Geivor roxey
(5,12%), wunoerw (5,12%), yeBayor aMypckud (4,86%), Govyor uyums (5,58%),
new (281%), wyxa (1,02%), kpachonepka (0,77%), HOMOWKS Manan WHHAR
(0,51%), epw (0,51%), cynan (0.51%).

Kpuynauei 24 ropuak (25.84%), ywnea (I358%), wunoewwn (1126%), peba=-wrna (960%),
beivoK ronoeay (6.95%), nmeckape Genonepbid (5,96%), BLIMOK NECOYHWH
(5,96%6),6emon uywrk (3.97%), nnotea (265%), vapace cepefpanniit (2.32%),
eney, (1,99%), Gemow kpyrnax (1,99%), yebavok amypoxmi (1,99%), Geivox ro-
wey (1,32%), nyronoaxa (1L329%), cypax (0,99%), komwowka Tpexwrnana (0,66%),
oHyHb (0,66%), new (0,66%). ycay (0,66%), ronaens (0,66%), necHape ANHHHO-
yooii (0,33%), com (0,33%), epw (0,33 %).

OnaHewTs 20 TioneKa (33,82%), atepuna (13,87%), yknen (8,64%), ropuar (T18%), wunoeku
{633%), wapacs cepebpanwii (547%), pwba-urna (5.65%). rycrepa (280%),
Beuok uyumk (2,68%), yebavor amypcewA (2,07%), Boruon necouwwms (195
%), new, (1,82%), vomiowxa Tpexurnaa (L,70%), Guyuok rodey (1,09%), nnotea
{L09%), Geiok ronoeay (0,75%),6060ipey (0,61%), conHeyHelA okyHe (0.61%),
cyngak {0,61%), onyHb (0.49%), Goivor wpyrnak (0,49%), KoMOWHA KWHHAA Ma-
naa (0.36%), xkapn (0,356%), wywa (0,36%), nyronoeka (0,24%) epw (0.24%),
wepex (0,24%), kpacHonepka {0,24%), s (0,129%), com (0,12%).

Pbifbl NPpoOMBLICNOBLIX BUAOE NPAKTHYECHW NONHOCTLIO BbITECHEHBI MaNOUEHHBIMKA KOPOTHOLMKNMY-
HbiMH M WHEd3IWBHbBIMH BWOaMW phlﬁ, NpH 3TOM HONWLWHG TPeXurnan, ropYyak W yinea QOMHHWPYIOT Ha
Y4alTHe Hacnapua-HameHHa, a B HH30BbLE pesn AOMHUHAHTHEMA CTanK TIONbHa, aTePMHa W YHNEeA.
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PucE. MxtnodayHa B BeINOBaX C NOMOLEBK ManNsKOBOrD Heeoga y Hacnaeuw (HacToAwee spema)
(doTe wxTHonoros Bpatees Bynat)
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EVALUAREA CALITATII APEI FLUVIULUI NISTRU PE BAZA PARAMETRILOR CANTITATIVI
Al BACTERIOPLANCTONULUI

Subernetkii lgor, Jurminskaia Olga, Negru Maria, Zubcov Elena
Institutul de Zoologie, Chisindu, Republica Moldova
Ten. (+373 22) T39809, e-mail: ojur_aia@mail.ru

Introducere

Apele de suprafatd sunt receptoare ale precipitatiilor atmosferice, precum si a apelor uzate (mena-
jere si industriale). Potrivit raportului Comisiei Economic pentru Europa a Organizatiei Natiunilor Unite
publicat in a. 2014, din 1032 localitdti ale Republicii Moldova (inclusiv 3 municipii si 52 de orase) numai
632 au un sistem centralizat de canalizare. Infrastructura acestui sistem include 464 de statii de epu-
rare a apelor uzate, 557 statii de pompare si 2000 km de retele de canalizare, din care doar 360 km sunt
in zonele rurale [1]. Conform informatiei Inspectoratului Ecologic de Stat, in cele mai multe cazuri apele
uzate se evacueaza fard purificare in majoritatea localittilor tarii, cum ar fi orasele Soroca, Rezina, Can-
temir, Cimislia, comuna Bubuieci din mun. Chisindu si altele [2].

Evacuarea apelor uzate neepurate sau insuficient epurate, amplasarea obiectelor agricole si indus-
triale in zona de protectie a raurilor si lacurilor, spalarea diferitor poluanti de pe teritoriile urbanizate,
depozitele de deseuri, precum si a ingrasamintelor si pesticidelor de pe terenurile agricole cu precipitatii
atmosferice sunt surse potentiale de poluare a apelor de supraface. Natura si cantitatea poluantilor influ-
enteazd structura si functionarea comunitatilor de hidrobionti, inclusiv biocenoze bacteriene, si deter-
mind, in cele din urma, o starea ecologica a ecosistemului acvatic.

Fluviul Nistru in limitele Republicii Moldova are o lungime de 652 km si traverseaza doud ecoregi-
uni: Campiile Estice - ecoregiunea nr. 16 si Provincia Pontici - ecoregiunea nr. 12 (Directiva Cadru privind
Ap3, Anexa XlI). Din punctul de vedere a structurii hidromorfologice, pot fi delimitate trei sectoare ale
raului: sectorul medial al Nistrului, rezervorul Dub3sari si sectorul inferior. Scopul lucr&rii este evaluarea
calitdtii apei al fluviului Nistru pe baza parametrilor cantitativi ai bacterioplanctonului.

Materiale si Metode

Probele de ap3 au fost colectate in perioada hidrologica de vegetatie a anilor 2015 = 2018 pe intreg
cursul Nistrului pe teritoriul Republicii Moldova, la statiile: sectorul medial = Naslavcea, Vilcinet, Soroca,
Camenca; lacul de acumulare Dub3sari - Erjovo, Goiani, Cocieri; sectorul inferior - Vadul lui Vod3, Varnita,
Sucleia si Palanca.

Colectarea probelor a fost efectuatd conform standardului national SM SR 150 5667-6 [3] si Ghidului
de prelevare a probelor hidrochimice si hidrobiologice [4]. In total s-au evaluat 121 probe de ap¥ privind
investigarea caracteristicilor functionale si parametrilor cantitativi al bacterioplanctonului.

Determinarea numdarului total de bacterii (Ntot, mil. cel/ml), a numarului de saprofite (Nsapr, mii
UFC/ml) si a altor grupe functionale ale bacterioplanctonului (UFC/mI) a fost efectuatd in conformitate cu
indrumarul Monitoringul calitdtii apei si evaluarea starii ecologice a ecosistemelor acvatice [S]. Unitatile
formatoare de colonii (UFC) au fost numarate conform standardului SM SR EN 150 6222:2014 [6]. Cultivarea
microorganismelor a fost realizatd la 22°C. S-au efectuat mai mult de 1800 insdmantari directe in cutii
Petri pe diferite medii elective solide.

Clasificarea apelor de suprafatd actualmente se reglementeaz3 de Hotdrarea Guvernului al Republicii
Moldova nr. 890 din 12.11.2013 [7]. Valorile limit3 ale parametrilor cantitativi ai bacterioplanctonului pentru
cinci clase de calitate sunt prezentate in Tab. L

Tab. 1. Valorile limita pentru parametrii cantitativi ai bacterioplanctonului [7]

Parametru Acronim Unitate Clasa | Clasall | Qasalll | CasalV | ClasaV
Bacterioplanctonul total Ntot mil. cel/ml 10 20 50 75 »T5
Baitariplutcting Nsapr mii ceL/ml 05 25 50 15 10
saprofite, 22°C L :
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Rezultatele si Discutii

Temperatura apei este un factor-cheie al habitatului pentru dezvoltarea hidrobiontilor, inclusiv a
microorganismelor planctonice. Modificarea regimului termic, deteriorarea regimului de oxigen, poluarea
corpurilor de apd perturbd functionarea naturald a ecosistemului acvatic. Microorganismele reactioneazd
mai rapid la schimbarea conditiilor de mediu decat alte grupe de hidrobionti. Aceasta este motivul de
utilizare a parametrilor calitativi si cantitativi ai bacterioplanctonului pentru a evalua o poluare recentd
a ecosistemelor acvatice. Analiza fluctuatiilor sezoniere ale numarului total de bacterii in fluviul Nistru si
lacul de acumulare Dubdsari este prezentatd in Fig. L
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Fig. L Fluctuatiile parametrului Mot al bacterioplanctonului din fl. Nistru:
A — primavara, B — vara, C — toamna (2015 - 2018)

Conform parametrului Ntot, calitatea apei fluviului Nistru in sezonul de primdvara a variat intre
clasele | = Il (statiile Maslavcea, Valcinet, Goieni, Vadul lui Vod3, Palanca), Il (Soroca, Camenca, Erjova,
Varnita) si V (Sucleia Vard, cantitatea maximald a numarului total de bacterii au fost inregistrate la statiile
Cocieri din lacul de acumulare Dubdsari (5 mil. cel/ml, clasa lll de calitate), Soroca si Sucleea (8 mil. cel/
ml, clasa V de calitate). Toamna, calitatea apei variaza intre clasele Il si lll, dar la statia Varnita in anul
2016 a fost inregistratd o poluare punctiforma: Ntot = 9.5 mil. cel./ml, ceea ce corespunde clasei a V-a de
calitate (apa foarte poluats).

Parametrul MNsapr permite a selecta din numdrul total de bacterii planctonice o grupd de
microorganisme heterotrofe, care obtin energia prin degradarea compusilor organici in conditiile aerobe
si partial anaerobe. Indexul bacterian (Ntot/Nsapr) poate fi utilizat in monitoringul apelor de suprafata
pentru a evalua gradul de poluare a apei cu substante organice (Tab. 2).
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Tab. 2. Evaluarea calitdtii apei pe baza indexului bacterian Ntot/Nsapr [8]

Gradul Ape pure | Ape relativ pure Ape poluate Ape foarte poluate
de poluare Saprobitate:
Indexul ligosaproba fi=mezosaproba u=mezosaproba polisaproba
N.,. cel/ml
Nmpn cel.fml = 1000 1000 - 500 500 - 100 < 100

Diferenta semnificativd intre sectoarele fluviului Nistru In aspectul longitudinal cauzeazs diferenta
in conditii de habitat, de exemplu, la statia Naslavcea (viteza mare a fluxului apei si albia raului cu sub-
stratul stancos), In lacul de acumulare Dubasari (ecosistemul cu tip relativ lentic) sau la statia Palanca
(zona umed3 a Estuarului Nistru). Aceste conditii afecteaza in mod direct structura comunitatilor planc-
tonice, fapt demonstrat de valorile indexului Ntot/Nsapr (Fig. 2).
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Fig. 2. Fluctuatiile indexului Ntot/Nsapr pentru bacterioplanctonul din fi. Nistr:

A - primdvara, B - vara, C - toamna (2015 - 2018)
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Analiza graficd a datelor procesate demonstreazd, cd gradul de poluare a Nistrului cu substante
organice variazd semnificativ in aspect atat sezonal, cat si spatial. Cea mai mare poluare dupd indexul
bacterian se inregistreazd la st. Soroca in toate perioadele de cercetare. Cresterea poludrii se observa
in in sezonul de vara aceasta creste in lacul de acumulare Dubasari si pe tronsonul Varnita-Sucleea in
anotimpul de vara. Tronsonul Naslavcea=Valcinet nu se incadreaz3 in tendinta generald a sezonului de
vard, si anume: valoarea indexului Ntot/Nsapr corespunde sezonului de primavard datoritd poludril ter-
mice cauzate de Complexul Hidroenergetic Nistrean (Ucraina). Aici temperatura apei vard nu depaseste
15 - 16°C [9]. in toamnd, procesul de autopurificare este mai efecient in lacul de acumulare Dub&sari, dar
mai afectat de stresul ecologic la statia Soroca.

Matura si gradul de poluare a apei pot fi evaluate si prin evidentierea unor grupe fiziologice de
microorganisme, cum ar fi amonificatori, denitrificatori, fosfat-solubilizatori, fosfat-mineralizatori etc.
Prezenta compusilor de fenol (de origine naturald sau antropogend), sau produselor petroliere stimuleazd
cresterea numarului a microorganismelor fenol- si petrol-oxidante. Dinamica sezonierd a densitatii nume-
rice a acestor grupe de microorganisme in fluviul Nistru este prezentat3 in Fig. 3.
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Fig. 3. Densitatea numerica sezonierd a microorganismelor fenol- si petroloxidante din fl. Nistru:
Ns — Naslavcea, Ve — Valcinet, Sr - Soroca, Cm - Camenca, Er — Erjova, Gn — Goiani, Cr - Cocieri,
V=¥ — Vadul lui Voda, Vn - Varnita, Sc - Suclea, PI - Palanca {2017)

Analiza graficd nu evidentiaz3 nici-o tendintd sezonierd in dezvoltarea microorganismelor petrol-
oxidante, dar identifica site-uri in care se suspecteaza poluarea cu produse petroliere: de exemplu, statia
Soroca (martie si iulie 2017), si statia Sucleia (martie 2017). Cresterea numarului de microorganisme fenol-
oxidante in sezonul de vard poate fi asociatd cu intensificarea proceselor de degradare a substantelor
organice de origine naturald (de exemplu, in lacul de acumulare Dub3sari si la statia Palanca) sau
antropogend (statiile Soroca si Sucleea).

Estimarea calitdtii apei pe baza efectivului numeric a microorganismelor fenol- si petrol-oxidante
a fost efectuatd conform metodei Vinogradev [10]. Rezultatul este prezentat in Tab 3.

Tab. 3. Clasificarea apei fluviului Nistru pe baza microorganismelor fenol- si petrol-oxidante (2017)

N Stus Ns Vc Sr Cm Er Gn Cr v-v Vn Sc Pl
Grupa microorganismelor fenol-oxidante

Primdvara 1] Il 1l 1l 1l ] | Il 1} 11} 1l

Vara I 1l 1] Il I L1 1] Il ] 11} 1

Toamna I Il i 1l I ] 1] 1l I} 11} Il
Grupa microorganismelor petrol-oxidante

Primdvara IV v il IV IV [ i IV IV v IV

Vara 1] 11 v IV i L 1] 1] v 11} 11}

Toamna L1} L] IV IV I i1} 1] I Il Il 1}
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Concluzii

Calitatea apei fluviului Nistru in limitele Republicii Moldova conform parametrilor Ntot si Nsapr in
majoritatea cazurilor corespunde clasei Il si lll de calitate (gradul de poluare 5~ si a-mezosaprobd), cu
exceptia statiilor Soroca, Varnita si Sucleia (clasele IV si V de calitate - zona polisaprobd).

Bacteriile fenol- si petrol-oxidante au fost inregistrate permanent in toate probele recoltate, ce cea
indic indirect poluarea fluviului cu compusi de fenol si produse petroliere. Calitatea apei dupa continutul
bacteriilor fenol-oxidante in majoritatea cazurilor corespunde clasei Il si lll, iar conform petrol-oxidante
clasei a lll (zona e-mezosaprobd) si IV (zona pelisaprobd).

Multumiri; cercetdri au fost realizate in cadrul proiectului institutional de cercetari aplicative
15.817.02.27A «AQUASYS» si proiectul international EMS BSB 165.
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Beegenue

W3BecTHO, YTO GepMeHThl OBLEKTOR MWTAHWA MHEOTHLIX YYACTEBYIOT B AErPafaLUHK PAZNUYHBIX KOM-
NOHEHTOE COBCTEEHHLIX THAHER 33 CYET MEXaHM3IMa MHAYUMPOBAHHOID ayTONK3a, 8 THAPONasbl 3HTepans-
HOW MUKPOBWOTHI OCYWECTBNAKT cuMBuoHTHOR nuwesapeHne [13]. Mo3gHee Beino poxaszado [8, 9], yto
rUOpONassl 0GLEKTOR NWTAHWA WIPAKOT 3HAYMTENEHYI PONk B NPOLECCAX NULEBApeHHA peib. (pn 3Tom
Haubonblee BHUMaHKWE YAENANOCH NPOTEWHAZAM NOTEHUWANLHBIX MEPTE WXTHODAroR, NOCKONLKY MWHAY-
LMpOBaHHbINA ayTonus Havbonee 3dbdeKTHEEH B KUCNOIA cpeae wenynKa [8].

B uuune paBoT, NOCBALLEHHOM M3YYEHUID BNMAHWIO NPUPOOHLIX W AHTPOMOreHHbLI (GEKTOPOB Ha
hepMeHTEl peif X NOTEHUWANBHEIX 0GLEKTOR NUTAHKA, BLIN0 YCTAHORMNEHD IHAYMTENEHOE BIWAHUE TEM-
nepatypul ¥ pH Kak Ha aHTHBHOCTL NpoTerHas [6, 10, 11, Tak ¥ Ha aKTMBHOCTL rMuUKo3ngaz [2, 3, 4]. Mpu
3TOM ONpefeneHun, KaKk NPaBuno, NPoBOAUNMCE MULWE NPW HECHONLKWX 3HaveHnax pH. B paBote, Hacaw-
WedcA W3yvyeHus pH-23BMCMMOCTH NPOTENHAZ CNM3MCTON DBONOYKY HMLLIEYHWHA, XMMYCA M 3HTEpansHoi
MUKPOGKOTEL ¥ MxTHOGAros, B0 NOKa3aHo, YT0 MAKCHMYMb



