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Cmurbka [MeTkoBuh

HEKOJIMKO ACIMNEKATA ¥ ITOAVWHEM LMKIYCY PA3BUHA
PUTOMMAHKTOHA KPYTMAUYKOIT AKYMYJALMOHOIT JE3EPA
Y UPHOJ TOPU

Mpunor nosHaBaky MUTOMIAHKTOHCKUX 3ajefHunua Yy BeluTauykum
jesepuma JyrocnaBuje

SEVERAL ASPECTS IN THE ANNUAL DEVELOPMENT CYCLE OF THE
PHYTOPLANKTON COMMUNITY IN KRUPAC RESERVOIR
IN MONTENEGRO

Contribution to the knowledge of phytoplankton communities in the
artificial lakes in Yugoslavia

N3Bog,

AHaM3MPaHO je HEKONMKO acnekata LEHOTUYKMX KapaKTepucTuKa W
KBaHTUTATVBHE KOMMO3WLUMje Y TOAWLLHEM UMKIyCcy passuha (UTONNaHKTOH-
cke 3ajegHuue Kpynauke akymynauuje y kapcty LipHe lope. V Toky 1978—
—1979. 3abenexxeHo je ykynHo 130 TakcoHa (126 BpcTa v 4 BapujeTeTa) anra.
Bacillariophyceae 3ay3vumane cy LOMWHAHTHO MeCTO Y (PUTOMIAHKTOHCKO] 3a-
jefHUUM — Wy KBaIUTATUBHOj M Y KBAHTUTATWMBHOj CTPYKTYypW. Synedra u
Cyclotella 6une cy HajsaxkHuje BpcTe Yy 0BOj rpynu. Mehy octanmm rpynama
aiIreHCKMX CTaHOBHMKA OBe akyMmynaumje, Takohe cy ce uctuuane Ceratium u
Dinobryon BpcTe. Hymepuuka npumapHa npofykuuja gutonnaHkToHa 6una je
BP/IO HWCKA, Ca CBera jefHUM Mmakcn.mymoM of 441 x 10" ind/1, y mapty 1979

Abstract

The coenotic characteristics and quantitative composition of several
aspects of the annual development cycle of the phytoplankton community
of Krupac Reservoir in a karst of Montenegro (Yugoslavia), were analysed.
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A total of 130 taxa (126 species and 4 varieties) of algae were registered
during the period 1978—1979. The BaciUariophyceae took the predominant
piace in the phytoplankton community — both qualitatively and quantitati-
vely. Synedra and Cyclotella were the most important species of this group.
Ceratium and Dinobryon species made themselves conspicuous among the
other significant algal inhabitants of this reservoir. The numerical prnnary
production of phytoplankton was very low with one maximum of 441 x 103
ind/1, in March, 1979.

YBO/[,

Y Jyrocnasujn je of Kpaja Il cBeTckor pata A0 faHac Hanpas-
/beH BeMKM 6poj BeluTaukmx jesepa (akymynaumja). Ha wumma cy
BpLUEHa MPETEXHO HepefoBHA, HEKOHTUHyMpaHa, HenoTrnyHa W He-
[IOBO/bHO OpraHuM3oBaHa J/IMMHOJIOLKA MCTpaXuBaka, Koja cy np-
BEHCTBEHO 3aBUCWUMA 0Of (PUHAHCUCKUX MOTFyhHOCTU MUCTpaXKMBaua.

MpoyyaBakeM MIAaHKTOHA akyMynaunoHux jesepa y Cpbuju 6a-
Bun cy ce MwunosaHosuh wn >XuBkoBuh (1956, 1958),
MwnnosaHoBumh (1971, 1973, 19733, 6; JaHkoBuh (1956,
1959, 1966, 1967, 1971, 1973, 1977); y MakefoHuju [MonoBcKa-
-CTtaHkoBuh (1963, 1976); y bocHu n XepueroBuHn M mn o B a-
HoBuh n >XumeBkoBuh (1973); PemeTta (1973); >KmMBKO-
Buh (1974); MeTtkoBwuh (1975); y LpHoj MNopn >Kywunh(1960,
1971); MeTkoBwmh (1970, 1972—1973, 1975, 1977, 1980); Arp a-
moBuh un JepkoBuh (1974); y XpsaTckoj Xaobaumja wu
Epb6eH (1973); MNMasnetnh n MartommnukumH (1975).

O >KMBOM CBETY HUKLUIMNKMX akymynauuja v Apyrux BOAEHUX
6roTona y OBOM PErnmoHy Mma Bpao Masio 06jaB/beHMX Mnofartaka.
YKy w nh, 1960, Bpwehu nuMmnonowka ucTpakmsamwa y LipHoj opu,
npBu je fao, nopes PU3NYKO-XEMUjCKUX, U HEKE OCHOBHe OMOJIOLLIKe
KapakTepucTuke Kpynaukor jesepa. OH je 3abenexuvuo npee Tpe-
HYTKe Yy npouecy opmMmupara je3epckmx buoueHo3a HoBOr 6uotona
W, MU3Mehy OoCTa/lor, UCTakao CEe30HCKE CYKUEcuje rnaBHUX rpyna
NIaHKTOHCKMX opraHusama. MapuHKoBuh, 1961, ncnntmeao je
MacoBHY MojaBy MaKpPOCKOMCKUX KOHYacTUX anra u owrteherwa Koja
OHe n3asMBajy y KaHamma HuKwunhke >Kerbesape. Y3 oBe je 3abe-
NIEeXNO U HEKONMKO MUKpouTHMX anra Cyanophyta, Bacillariophy-
ceae U Chlorophyta. INMeTkoBwuh, 1970, caonwTno je HEKO/IMKO
BpcTta Cladocera koje »kuBe y Kpynuy. >XKyrwuh 1971, noHoso je
[ao Heke 6uonowke nogatke 3a Kpynay u Jlveeposuhe. e T Ko-
Buh, 1972—1973, 06jaBno je Hekonnko BpcTa Rotatoria n3 Kpy-
naykor jesepa. AHanusnpajyhu Ce30HCKM cacTaB aira u3 rpyrne
Bacillariophyceae Kpynaukor jesepa, ArpamoBuh n JepKo-
Buh, 1974, ctyaupann cy Heke Of WX MOf eNeKTPOHCKUM MUKPO-
ckonom. oaMHy fAaHa KacHWje o6jaB/beHM CY MOAPOGHMjK nogaum
0 cacTaBy 300M/1aHKTOHa, U HeKoNnko Rotatoria n3 gamunmje Bra-
chionidae Kpynauke n JlnBepoBuhke akymynaLuje, Kao W jefHa
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anatomejcka anra u3 Kpynua (INMetkoBuh u lNeTkosuh,
1975, 1975a). Haj3ag ca osor reorpadckor rnogpyuja o6jaB/beHN Cy
N pe3yntaty Ce30HCKMX UCTPaXuBara KBa/IMTATUBHOI CacTaBa 300-
nnaHKToHa W MukKpodgayHe MataHoBuha 6nata (MeTkKoBwMA,
1980).

Hawa mncrtpaxusarwa Ha Kpyrnuy [eo cy KOMIMIEKCHUX Xuapo-
OMO/OLLKMX M UXTUOMOLLKNX UCTPaXKMBaha, 1 06aB/beHa Cy Y Ce30H-
CKMM MHTepBa/iIMMa Tokom 1978. n 1979. OHa cy 6una opujeHTUCaHa
Ha yTBphuMBare LEHOTUYKe CTPYKTYype (UTOMIaHKTOHCKE 3ajefHuLie
N ydewhe HEHUX HAjBXKHUJUX efleMeHaTa y HYMepu4yKoj NpoayK-
LUMJN OBe je3epCKe YXMBOTHE KOMIMOHEHTE.

OBaj paf je jow jefaH npuaor nosHaeaky NMMHOGIOPE akBa-
TUYHUX CUCTEMA MeAWUTepaHCKOr Kpawlkor nogpydja LpHe [ope.

Oornnmc nNPOYYABAHOI TMOAPYYIA

Kpynayka akymynauuja je jeHO 0f, HEKO/IMKO Behux BeLuTau-
KX aKyMyfnaumoHuX jesepa Yy MPOCTPaHOM KapCTHOM HuKWunhkom
nosby y LipHoj [opu. M3rpaheHa je moyeTKOM MOSIOBMHE OBOT BeKa.
Hanasu ce rotoso y HemocpefHoj 65m3vHM rpaga Hukwwuha, Hany-
beHa je BogoM 1957, a npBa MCNUTUBAKa OPraHcke npoaykKuuje
o6as/beHa cy seh 1958. n 1959 (OKyruh, 1960).

AKyMynaumja nexxkm Ha oko 650 m H. M. y npupogHO oopmM/be-
HOj (hnyBUO-rNaunjanHoj U TEKTOHCKOj genpecujn (T3B. Kpynaukom
nosby), AY>K Unmjer ce CeBepoOMCTOYMHOr 0604a Hanasn MyHO u3Bopa
(BnaxoBuh, 1975). Ca cBUX CTpaHa OMNKO/beHAa je penaTtuBHO BU-
cokMm (go 2000 m) nnaHuvHama. ObGane cy CTeHOBWUTe, CTpMe U 06-
pacfne OCKYAHOM, MELUOBUTOM KCEepOTEPMHO-XeNMOUIHOM, YKOyHa-
CTOM BereTaumjoM, KapakTePUCTUYHOM 3a CKefleTHa KapCTHa 3eMm-
/mpywTta. Knvma yxer nogpydja je usMereHa MiaHUWHCKa ca HEeKUM
MeAuTepaHCKUM HUjaHcama (npucyctso Paliurus spina christi n gp.),
ca 06WbeM KMLIHUX NagasBuHa y nponehe v jeceH n penaTUBHO BUCO-
KUM Temrepatypama y TUM Ce30HaMa; 3MMe Cy PeflaTUBHO X/afHe:
ca Temrnepatypama 3HaTHO WUCMOL Hy/ne u 0bwbem cHera. JlefeHa
KOpa Ha MoBpLUMHWN akyMynauuvje rotoBo je HOpMasiHa nojasa. Jleta
Cy Beoma Tonia un cyea. Yectu cy jy>XHW 1 ceBepHu BeTpoBu. 1oBp-
LUMHA je3epcKe akBaTopuje M3HOCKM OKO 5 Kkm2, nu3fnoxeHa je nyHoj
[JHEBHOj MHconauunju. Jesepo je cnabo pasyheHo, U MMa HEKO/IMKO
MatbUX CTEHOBUTMX OCTpBa. [ly6uHa jesepa M3HOCKU MPOCEYHO OKO
5 m. MNMpoeugHocT je Bennka (04 2 fo 3,5 m) 1 ynpaso je cpa3mepHa
ca KO/IMYMHOM MexXaHUYKM cycneHZoBaHuWX u4ectuua. [lpogykumja
(uTOMNMaHKTOHA je Mana.

[JHO akymynaumje je paBHO, U NPEKPUBEHO (PUHUM My/beM [eb-
JbHe npoceyHo oko 20 cm.

Y npuobaiHOM pervoHy pacte Ob6u4yHa jesepcka MakpopuTcka
Beretaumja cactasa Potamogetonaceae (Potamogeton) — Cerato-
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phyllaceae (Ceratophyllum) — Ranunculaceae (Ranunculus) — Ha-
lorrhagiaceae (Myriophyllum) — v ap.

TepeH Ha KOMe fIeXXn caMa akyMynauumja YMHe NMpeTeXxXHO Kpeu-
waum (Bnaxosuh, 1975). Boga je HesarafeHa, 6orata KWCEOHWU-
KoM, cnabo-ajikasiHe peakumje; npunaga XvapokapboHaTHOM, MeKa-
HOM [0 cpefre TBpgom Tuny soga (Mypwuh, 1980). MNMpumapHo cu-
pomallHa MWHepasiHa nognora — Kpedwaunw — omoryhyje nomu-
Haunjy KaiumjymoBUX joHa U HWU3aK CTeneH Tpoduje.

3axBasbyjyhn pasrpaHaTtoj M BOLOM W3y3eTHO 60rartoj Xupapo-
rpackoj Mpexxu, no/be je paHuje OUN0 YecTo MNepuofvUyHO M/aB-
/beHO. HeunckopuwheHa Bofa M3 Hera ce nosnavvia oTvLakbemMm Kpo3
6pojHe Kpallke noHope. AKyMynaumja uma BULLECTPYKN €KOHOMCKM
3Ha4yaj 3a camy perunjy n wmpe (enekTpoeHepruja, pubapcTBo, pe-
Kpeauuja u ap.). borata je pu6om (NOoToyHa M KanudopHujcka na-
CTPMKA).

MATEPWIAN N METOAONKA

Tokom 1978. 1 1979. M3BPLLUEHO je MeT Ce30HCKUX M3/1asaka Ha
Kpynauko jesepo (Cn. 1). ToM NpUINKOM Cakyrn/beHO je U obpaheHo
18 KBaMTaTUBHUX W 54 KBaHTUTATMBHA Y30pKa. VICTpadkmBarba KBa-
NNTaTUBHE W KBaHTUTATMBMNE CTPYKType (UTOMNMaHKroHa 06yxBa-
TWNa Cy MeT pasMunTUX FOAMLLKBLUX acrnekara: Kpaj 3ume, cpeaviHy
nponeha, noyetak neta, Kpaj fieta U MNo4yeTak jeceHw.

Cn. 1. Ckumua Kpynauke akymynauuje ca TaykamMa Ha KO
juma cy y3umaHe npobe

Fig. 1. Sketch of Krupac Reservoir with sampling stations
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Mpobe nnaHKTOHa cakyrn/baHe Cy Ha 3—5 Tadaka ca Tpu fJy-
OVHe: MOBPLUWHE, CPeAuHe W [HA, MIAHKTOHCKOM Mpexxom Ne 25,
ofHocHO Friedinger-oBomM jeqHoNMTapckoM 6ouom. Matepujan
je 616 dukcmpaH 5% dopmaMHOM.

PE3YNITATIU

a) LEHOTUYKWM CACTAB ®UTOMNAHKTOHCKE 3AJEOHWVLIE
N OJHOCU MEBY TJIABHVM TPYTNAMA A/TA

Y cactaB (OUTOMIAHKTOHCKE 3ajefHuLe yna3e CBe OCHOBHe rpyne
anra: Chrysophyta, Chlorophyta, Cyanophyta, Euglenophyta n Pyr-
rophyta (Ta6. 1). JomMnHaHTHO MecCTO Yy nornegy 6poja spcta (59)
npunaga anrama mn3 rpyne Chrysophyta. OHe cy umMHWne 45,38% cBux
anra y 3sajegHuuun. Mehytum, Bpno je BaXKHO fa cy Hajsehu 6poj
Chrysophyta unHune Bacillariophyceae (53 BpcTe), 1 OHe cy CBOjUM
jaknm yuyeuwthem (40,76%) yTuuane Ha BUCOK nnacmaH Chrysophyta
y 3ajegHuuyn. Cy6a0MUHAHTHU (DIIOPUCTUYKO-COLMOJOLLIKA TOM0XKa]
y 3ajegHuum mnmane cy Chlorophyta. OHe cy uuHune 33,84% cBuUX
anra. Y crBapu, Hajsehmm 6pojeM BpcTa y OBOj rpynu OA/IMKOBasie
cy ce Chlorococcales (29 BpcTa), N wKX0BO Yydyeuwlhe 6WI0 je OKO
22,30%. Mopen Chlorococcales y rpynu Chlorophyta 6une cy 3ate-
NneXkeHe, y 3HaTHO Mawem 6pojy, n anre Desmidiales (7 BpcTa), Vol-
vocales (4 BpcTe), KOHYacTe 3efeHe anre (3 BpcTe) u, Haj3an, Tetra-
sporales (camo 1 BpcTa).

Of ocTanux rpyna naxwy npuenade jow camo Cyanophyta, ca
cBojux 16 BpcTa anra u ydewhem of 12,30% y 3ajegHuum.

Y rpynama Euglenophyta n Pyrrophyta 3abenexxeHo je 7, of-
HOCHO 4 BpCTE.

Tab6. 1. — KBanutaTvBHM cacTaB (UTOMIaHKTOHAa BeLUTayKor
Kpynaukor jesepa 1978. n 1979. rog.
Tab. 1. — Qualitative composition of phytoplankton in the artiflcial

lake — Krupac, in 1978. and 1979.
I CHRYSOPHYTA

a) Bacillariophyceae

. Achnanthes sp.

. Amphora ovalis Kiitz.

. Amphora sp.

. Asterionella formosa Hansg.

. Asterionella gracillima (Hantz.) Heiberg.
. Ceratoneis arcus (Ehrb.) Kiitz.

. Cocconeis pediculus Ehrb.

~No oW
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. Cocconeis placentula Ehrb.

**10.
. Cyclotella comta (Ehrb.) Kiitz.
. Cyclotella glomerata Bachm.

Cocconeis sp.
Cyclotella bodanica Eulenst.

Cyclotella meneghiniana Kiitz.

. Cyclotella ocellata Pant.

Cyclotella planctonica Brunn.
Cyclotella sp.

. Cymatopleura eliptica (Breb.) W. Smith
. Cymatopleura solea W. Smith

Cymbella cistula (Hemp.) Grun.

. Cymbella ehrenbergii Kiitz.
. Cymbella sp.
. Cymbella ventricosa Kiitz.

Diatoma vulgare Bory

. Eunotia praerupta Ehrb.
. Eunotia valida Hust.

Eunotia sp.

. Fragilaria crotonensis Kitton

Gomphonema acuminatum Ehrb.
Gomphonema intricatum Kiitz.

. Gomphonema sp.

. Gyrosigma acuminatum (Kiitz.) Rabh.
. Gyrosigma attenuatum (Kiitz.) Rabh.

. Hantzschia amphioxys (Ehrb.

. Melosira varians Agardh.

. Melosira sp.

. Meridion circulare Agardh.

. Navicula anglica Ralfs

. Navicula sp.

. Nitzschia linearis W. Smith

. Nitzschia sp.

. Pinnularia cardinalis (Ehrb.) W. Smith
. Pinnularia gibba Ehrb.

. Pinnularia nobilis Ehrb.

. Pleurosigma sp.

. Stauroneis phoenicenteron Ehrb.

. Stauroneis sp.

. Surirella elegans Ehrb.

. Surirella robusta v. splendida (Ehrb.) van Heurck
. Surirella robusta (Ehrb.)

. Synedra acus Kiitz.

. Synedra acus v. angustissima Grun.

. Synedra ulna (Nitzsch.) Ehrb.

. Synedra sp.

Grun.

b) Chrysophyceae

. Dinobryon bavaricum Imh.
Dinobryon divergens Imh.

. Dinobryon sertularia Ehrb.

. Dinobryon sociale Ehrb.

. Dinobryon utriculus Stein

. Mallomonas fastigata v. kriegeri Bourr.
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Il CHLOROPHYTA

b) Chlorococcales

NN D 2 2 s 1 b
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. Ankistrodesmus falcatus (Corda) Ralfs.
. Botryococcus braunii Kiitz.

. Characium sp.

. Coelastrum reticulatum (Dang.) Senn.

. Crucigenia quadrata Morr.

. Crucigenia tetrapedia (Kirch.) West.

. Dictiosphaerium pulchaelum Wood.

. Oocystis borgei Snow.

. Oocystis sp.

. Pediastrum biradiatum Meyen

. Pediastrum boryanum (Turp.) Meneg.

. Pediastrum clathratum (Schr.) Lemm.

. Pediastrum duplex Meyen

. Pediastrum duplex v. gracillimum W. and G. S. West
. Pediastrum simplex (Meyen) Lemm.

. Pediastrum tetras (Ehrb.) Ralfs.

. Ouadrigula lacustris (Chod) Smith.

. Radiococcus sp.

. Scenedesmus acuminatus (Lager.) Chod.
. Scenedesmus acutus Meyen

. Scenedesmus arcuatus Lemm.

. Scenedesmus dimorphus Turp.

. Scenedesmus falcatus Chod.

. Scenedesmus quadricauda (Turp.) Breb.
. Scenedesmus serratus (Corda) Bohlin

. Scenedesmus sp.

27. Sphaerocystis schroeteri (Chod) Lemm.

. Tetraedron minimum (Al. Br.) Hansg.
. Tetraedron sp.

b) Desmidiales

**1

2

**3

4
5
6
7

. Closterium acerosum (Schr.) Ehr. ex Ralfs
. Closterium ehrenbergii Menegh.

. Closterium exiguum W. and G. S. West

. Closterium pritschardianum Arch.

. Cosmarium botrytis Menegh.

. Cosmarium sp.

. Pleurotaenium trabecula (Ehrb.) Nag.

c¢) Volvocales

1

**2

3
4

Eudorina elegans Ehrb.

. Pandorina charkowiensis Korsch.
. Pandorina morum (Mull.) Bory
. Volvox aureus Ehrb.

d) Filamentous green algae

1
2
3

. Bulbochaete sp.
. Mougeotia sp.
. Sprogyra sp.

65
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e) Tetrasporales
1. Tetraspora gelatinosa (Vauch.) Desv.

111 CYANOPHYTA

. Anabaena sp. )
. Chroococcus limneticus Lemm.
. Chroococcus turgidus (Kiitz.) Nag.
. Coelosphaerium sp. . ]
. Dactylococcopsis irregularis G. M. Smith
. Lyngbia sp.
erismopedia convoluta Breb.
. Merismopedia punctata Meyen
. Merismopedia tenuissima Lemm.
10. Microcystis aeruginosa Kiitz.
11. Microcistis flos aquae (Wittr.) Elenk.
**12. Nostoc coeruleum Lyngb.
13. Oscillatoria sp.
14. Phormidium sp. ) )
**15. Raphidiopsis curvata (Fritsch.) Rich.
16. Spirulina subsalsa Oersted.

IV EUGLENOPHYTA

. Euglena polymorpha Dang.

. Euglena sp.

. Phacus longicauda (E.) Duj.

. Phacus tortus (Lemm.) Skv.

. Trachelomonas bacilifera Playf.
. Trachelomonas lefevrei Defl.

. Trachelomonas superba Swir.

*
*
OO~ TR WM

~NOoO TR WN

V  PYRROPHYTA

*1. Ceratium hirundinella (Miill.) Schr.
2. Peridinium cinctum (Miill.) Ehrb.
**3. Peridinium incospicuum Lemm.
4. Peridinium tabulatum Playf.

Nerenpa: ** = BpcTe HoBe 3a (priopy anra LlipHe ope
* = BpcTe IéI/ITI/IpaHe of, Apyrux ayrtopa
BpCTe 6e3 3Be3guua Cy HOBe 3a UCTpaxusaHu 6uoTon
Legend: ** = new species to the flora of algae in Montenegro

* = previously registered ) ) .
the species no marked are new for investigated biotop

YKYNHO Y CBMM rpynamMa ajra uaeHTupukoBaHu cy 126 BpcTa u
4 BapujeTeTa.

Y 3ajegHuum anra Kpynauke akymynaumje sehum 6pojem BpcTa
sucTUUanM cy ce cneachu pogo®u: Scenedesmus (8 Bpcta), Cyclotella
n Pediastrum (no 7 spcta), Dinobryon (5 Bpcta), Cymbella, Synedra
n Closterium (no 4 Bpcte) u, Haj3ag, Pinnularia, Surirella, Gompho-
neTa, Merismopedia, Trachelomonas n Peridinium (no 3 BpcTe).
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Y nornegy 4vectohe nojas/bMBarba MOjeAMHUX ara y UCTPaXKu-
BaHOM 6MOTOMY caMo Ce Manu 6poj B‘pCTa MOXKE O03HAYUTU MepeHu-
pajyhum. Takse cy 6une: Asterionella formosa, Cyclotella spp.,
Eudorina elegans n Ceratium hirundinella. Hbuma 6nucke, y 0BoMm
cmucny, 6une cy oHe Koje cy ce nojaebueanie y 80% cnydajesa, 0f-
HOCHO Oune 3abenexxeHe y YeTuMpu acnekrta, kao: Gyrosigma acumi-
natum, Cymbella sp., Synedra acus v. angustissima, Surirella ro-
busta, Dinobryon divergens, Pandorina morum, Sphaerocvstis
schroeteri, Pediastrum borvanum, Dictiosphaerium pulchellum u
Peridinium tabulatum. MpunuyaH 6poj BpcTa 6MO je 3abenexeH y
Tpy acnekTta. TakBe cy oune: Cymatopleura solea, Cymatopleura
eliptica, Cymbella cystula, Cymbella ventricosa, Cocconeis sp., Pin-
nularia nobilis, Pleurosigma sp., Surirella elegans, Synedra sp.,
Synedra ulna, Cyclotella glomerata, Dinobryon bavaricum, Mallo-
monas fastigata v. kriegeri, Closterium pritchardianum, Scenedes-
mus acuminatus, Oocystis sp., Pediastrum duplex, Microcystis aeru-
ginosa, Anabaena sp., Coelosphaerium sp. n Nostoc coeruleum.

ATpnbyT ,yewhe" morao 6u ce npunucaty y3 35 BpcTa.

Octane anre (95 BpcTta), KOjuUX je 6o y BehMHK, NojaB/bUBANE
cy ce y buoTtony jejaHnyT wuau ABa nyTa, OAHOCHO 6Gune cy 3abene-
>XeHe camo Yy jegHoj (y BehuHW cnyvajeBa) wunv y fABe ce3oHe (ac-
NneKTa).

Mehy 130 pervctpoBaHuxX anra y 3ajefHuUN 3abenexxeHo je 13
BpcTa HoBMX 3a iopy anra LipHe ope: — Chrysophyta-Bacillario-
phyceae: Cyclotella bodanica, crnaga y pehe BpcTte y camom 6uo-
Tony, HaheHa je camO y fABa acrekra — Yy CentemM6py M OKTobpy;
Navicula anglica, cnaga y pehe BpcTe y camom 6uoTony, HaheHa je
camo y jegHom acrnekty — y Mapty; Pinnularia cardinalis, cnaga
y pehe obnunke y camom 6uoTony, HaheHa je camo Yy jeJHOM acnekTy
— Yy OKT06py; Pinnularia nobilis, cnaga y yewhe obnnke y camMom
6uotony, HaheHa je y Tpu acrnekra — y MapTy, Centemobpy u Ok-
To6py; Eunotia valida, cnaga y pehe o6nuke y camom 6uotony,
HafleHa je y nOBa acnekta — Yy centemopy u oktobpy; — Chryso-
phyta-Chrysophyceae: Mallomonas fastigata v. kriegeri, cnaga y
yewhe 06/MKe y caMoM 6K1OTOMy, HafheHa je y Tpu acnekta —y jyny,
cenTembpy n okTobpy. — Chlorophyta-Desmidiales: Closterium ace-
rosum, crnaga y pehe obnunke y camom 6uoTtony, HafeHa camo y [Ba
acrnekta — y centembpy u oktobpy; Closterium exiguum, cnaga y
pehe BpcTe y camoM 6uoTony, HaheHa camo Yy jegHOM acnekTy — vy
mapTy; — Chlorophyta-Volvocales: Pandorina charkowviensis, cnaga
y pehe BpcTe y camom 6uoTtony, HaheHa y fBa acrekra — MapTy
n centembpy. — Cyanophyta: Dactylococcopsis irregularis, cnaga
y pehe BpcTe y camom 6uotony, HafeHa camo Yy je[JHOM acnekTy
— y Majy; Nostoc coeruleum, cnaga y 4eluhe BpcTe y camom 6mo-
Tony, HaheHa y Tpu acnekta — Yy OKTOOpy, MapTy u centembpy;
Raphidiopsis curvata, cnaga y pehe BpcTe y camom 6uotony, Ha-
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heHa caMo y jeHOM acrekty — y Majy. — Pyrrophyta: Peridinium
incospicuum, cnaga y pehe BpcTe y camom 6uoTony, HaheHa y ABa
acrnekta — y majy u jyny. HoBe BpCTe He yYeCTBYjYy Y KBaHTUTATWB-
HOj CTPYKTYpPU HM Kao MojefMHa4YHN NpruMepLu.

LLITo ce TMye HaumHa xuBoTa 0Ko 70 BpCTa, Tj. NPeko 53% cBUX
anra, Mory ce Hahu y NnaHKTOHY Kao eynnaHKTOHCKe opme. Mehy
HUMa caMO OrpaHuyeH 6poj BpcTa MMao je Behu Man Mamu 3Ha4aj
3a KBaHTUTeT, AOK je HewTo MawKh 6poj — 60 BpcTa — WAN OKO
47%, npeacraB/ba0 GEHTOCKE — TUXOMMAHKTOHCKe popme Koje npe-
TEXHO XXMNBE Yy NuTopasy jesepa Mehy BOAeHUM Owubkama Uy (Unm
Ha) My/by, U Y KBaHTUTATMBHOM CMWUC/ly HWUCY MWMasle HUKaKBOr
3Hayvaja.

Bpoj BpcTa y 3ajefHULM Bapupao je npema ce3oHU (of 28 BpcTa
y jyny po 67 y oktobpy). CnuuyHe pasnvke 6une cy youeHe roToBo
y CBMM rpynama asnra.

V CBMM acnekTUma MUCTpaXKuBarba MCTAKHYTO MECTO Yy KBa/v-
TaTUBHO] CTPYKTYpu umane cy Bacillariophyceae, Hapounto Kpajem
MapTa 1y centembpy, OLHOCHO Yy OKTOOpY. Y TOM pefocregy humMa
ce nNpuapyXyjy Hapoumto Chlorococcales, a y centembpy 1 OKTO6pYy
n Cyanophyta. CnvyHyM ogHOCK 3anaXkeHu cy Ha CBMM Tadykama. Ha-
paBHO, OpOj BpCTa Ha CBaKOj Tayku MojeAMHa4YHO OMO je 3HATHO
MatbW, LUITO je OCTaB/ba/i0 YTUCAK CUMPOMALLTBA U MOHOTOHWje (K-
TOMNMIAHKTOHCKE 3ajefHu1Le.

3a aHaimsy umucTohe MojaB/bMBaka MOjeAUHUX 06NMKa anra,
HaheHux y Kpynaykom jesepy, Yy OAHOCY Ha HUX0B Y)XKU pervoHaHu
reorpadcku pacriopes, ynotpebsbeHa je ycnoeHa ckana of 15 cre-
neHu, ca Age nopckane: ,penu” (1—4) n ,uvewhun”™ (5—15), Koja ce
0fHOCU Ha pasHe Beh ucTpaxeHe 6uoTone Yy LipHoj opu: paBHM-
yapcka jesepa, kao Ckagapcko u Llacko (Brehm und Zeder-
bauer, 1905, Gessner, 1934; HepesrbkoBuh, 1959; M u-
nosadHosmh wn >XwuBkoBuh, 1965 MwunoBaHoBuh #u
MeTkoBuh, 1968, MwunoBaHoBuh, 1968; [NMeTkoBwuh,
1968; NMeTkoBuh etal 1970; NMeTkoBwKh, 1971; INMeTkKOoBUHO
n TIertkoBuh, 1978, leTtkosBuh, 1975 1976, 1977, 1979);
O6pojHa nnaHWHCKa je3epa W nnaHWHCKe OGape (IMeTkoBuh 1
NMeTtkoBwnh, 1971, 1977, 1978, MNMeTkoBwMh, 1975, 1976); 3aTUM
pubkaun, Kao WTo je ,Jbewkonosbcku nyr" kog Tutorpaga (MeT-
koBnh un [lleTtkoBuh, 1976, 1979); oHAa BewTauka jesepa:
Kpynauko un TNuecko (Jep koswuh, 1974; TINeTkoBuh, 1975;
Me TkoBuh un lNeTtkoBuh, 1977) u peke: Nuea, KomapHuLa,
BpbHuua, Bujena, bykosuua, TywwuHa, MMpugsopuuya, Tapa, 3eTa,
Mopaua, ium (IMeTkoBuh un INeTkoBwMh, 1971,1976; leT-
koBuh, 1980 1 MaTtoHUUKUH et al., 1975).

V nornefy pervoHanHor éuoreorpad)CKor pacrnpocTparbera y Bo-
fama LlpHe T[ope yTBpheHa je Guoreorpadcka necteuua Ha unjem
BpXY CTOju Hajsehun 6poj anra (78 BpcTa) pefoBHUX U OBUYHUX CTa-
HOBHMKa paBHWYapCKUX je3epa, 3aTumMm cnefe 47 Bpcta anra 3abe-
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NeXeHNX W Yy nnaHUHCKMM jesepuma LlpHe [ope; 44 BpcTe, Koje
XMVBe N y pekama, 3aTum 29 BpcTa — y pubrauuma W, Haj3ag, Of
ceux 130 anra Kpynauke akymynaumje camo 9 BpcTta obuTaBa u y
NniaHMHCKMM Gapama.

HajpacnpocTpareHunjn 06nuk jecte Ceratium hirundmella, koju
je npema rope nomeHyToj ,,15 6MOTOMNCKOj CKann" yBUKBUCT, Mome-
WaH ca gpyrum anrama, U jefaH of HajobuuHMjux 061mMKa Koju ce
MOXe Hahu y cBMM Tunosuma Boga. Bpno yectn cy Amphora ovalis,
Melosira varians u Scenedesmus quadricauda (y 10 6uotona), CyT-
bella ventricosa, Diatoma vulgare n Synedra acus (y 11 6uoTona), n
Cocconeis placentula v Synedra ulna (y 12 6uotona). Mate yectu
obnmum (ckana of 5 go 9) seoma cy 6pojHu. ma mnx 41 spcra.

Y Kkateropujn ,pehu”, cem OHuX 13 BpCTa, 3a KOje je peyveHOo
Aa cy Hose 3a LipHy lopy (HaheHu y jegHom 6uoTony — Kpynau-
KOM je3epy), HaBOAMMO OHe KOju Cy A0 cafa 3abeneXeHun y ABa CTa-
HuwTa. Takem cy: Cyclotella glomerata, Dinobryon sertularia, Bo-
triococcus braunii, Oocystis borgei, Scenedesmus serratus, Closte-
rium pritchardianum Volvox aureus, Tetraspora gelatinosa, Spiru-
lina subsalsa, Trachelomonas bacillifera u T. lefevrei (y paBHWuYap-
CKMM jesepumma M akymynaumjama), Cyclotella meneghiniana, Nitz-
schia linearis n Scenedesmus acutus (y akymynauuvjama un pe-
kama); Stauroneis phoenicenteron (nfaHWHCKe 6ape U akymynauumje)
W, Haj3ag, Peridinium tabulatum (y nnaHvHCKUM je3epuma U aky-
Mynaunjama).

Mwma jow 22 mane peTka 06nmKa, Ha ckanv of 3—a.

6) KBAHTUTATUBHA CTPVKTVPA PUTOMJTAHKTOHCKE 3AJEAHULE
KPYTIAHKE AKYMYNAUWIE

CvmMb6onnyHO Mann 6poj anra y4ecTBoBaO je Y KBaHTUTATUBHO]
CTPYKTYpPU (PUTOMIAHKTOHCKe 3ajefHuue akymyrnauuje: of 11 Bpcra
Bacillariophyceae, koje ce y pas3MuMTMM acrnektmma Ha pasHUM
Taykama M Ha pasnmuMtMm gybuHama rojas/byjy ca pasnumTom
6pojHowhy, camo Synedra, Cyclotella n Cymbella y4yectBoBane cy y
nojeauHnm TpeHyumma ca Buwe of 10X103 ind/1. Hapounto abyH-
JaHTHe 6unecyspcTe Synedra (438 X103 ind/1), gJokcyocTane BpcTe
Bacillariophyceae 6une 3actynsbeHe ca 1—30X103 ind/1.

Of Pyrrophyta camo jegHa jeamHa Bpcta, Ceratium hirundinella,
uMana je HewTo Behe KBaHTUTATMBHO Yydyewhe ca Hajsehom anco-
NIYTHOM HyMepuukom BpegHolihy og 66X103 ind/l.

Chrysophyceae, Takohe, umane cy camo jegHor jeguHor ydec-
HMKa ca Hajsehom anconyTHom BpegHowhy of 32x163 ind/1 (Dino-
bryon — BpcTe).

Haj3ag ryctvHy (MTOMMaHKTOHCKE 3ajefHuLe He3HaTHO cy Mo-
BehaBasne n Heke Chlorophyta (Chlorococcales n Volvocales) n Cya-
nophyta, kKoje cy ydectBoBasie ca 1—3x103 (Oocystis, Pandorina,
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Eudorina, Microcystis, Oscillatoria, Spirulina, Anabaena), ogHOCHO
8X103 ind/1 (Pediastrum — BpcCTe).

Xnjepapxumjckm Hymepuukn Hu3 anra Kpynadke akymynauuje,
Ha OCHOBY HajBehmnx anconyTHUX Hymepuukux spefgHocTu (ind/1l) y
TOKY UCTpaXkumBarba, WU penaTMBHWU OLHOCWU TYCTUHE norynauumja no je-
OVHUX anra rnpukasaHu cy Ha rpagukoHy (cn. 2).

IC3ind/i

10 20. 30 40, 50. 60. 70 100. 300,.400

ZjSynedro

[ CeratinT

JDinobryon
| Cyclotella
| I Cymbella
Pediastrum
Z)] Asterionella
Zj Pinnularia
ZAmphora, 6 yrosigma,Anabaena
] Navicula, Surirel/a, Gomphonem a, Oscilla tor ia, Pandorina.Eudorina,
] Stou ron eis, Microc y stis, Spiru lina, Oocystls,

Cn. 2. XvjepapxmjCcKM HU3 KBAHTUTATMBHE eKCMpecuje BaXHUjUX anra Yy
Kpynaukoj akymynaumju, 1978 n 1979 (anconyTtHe BpegHoctu — ind 1)

Fig. 2. Hierarchal quantitative series of more importante algae in Krupac
Reservoir, 1978 and 1979 (absolute values — ind/1)

»LiBeTabe BoAe" Huje 6MN0 3abeneXkeHo HW Yy jeHOM acnekTy
nctpaxmeara. Of Volvocales jeamHo Pandorina n Eudorina mmane
CY He3HaTHO KBaHTUTATUBHO Yydelwlhe Yy jecewem acnekty. Volvox
ce MojaBn>nBao y 3ajefHULN camo Yy KBaMTAaTUBHWM rpobama y no-
jeovHaYHUM ersemnsiapyuma.

BennunHa ce3oHcKe Hymepuuke NpoayKuuje (UTOMIaHKTOHCKe
3ajefHVLUE aKyMmyfauuje Ha MojeAuHUM Taukama, U y Lefiom jesepy,
Ha OCHOBY MNPOCEYHMX BPEAHOCTW, MNpUKaszaHa je Ha rpafuKoHy
&gzn. 3 1 4). Y mapTy 3abeniexkeHe cy MakCUMasiHe BPeAHOCTU FYyCTUHe

NTOMNMAHKTOHA Ha CBUM Taykama, H OHe cy Gune y rpaHvuama of
181—441 X 103 ind/1. Hajsehy npofykuwujy nokasusasie cy Tauke 3,
415 (S3, S4 n Sg), y mapTy, ofHOCHO Tauka 3 (S3) y Mmajy, jyny u
centembpy 1979, ooK je Tauka 1 (Si) 6una 6oraTuja og ocTaIMx camo
Yy OKTOOpYy 1978. Y ocTtasiMMm ce3oHama MpoaykKuuja je umana 3HaTHO
HmXe crtorne. OHe cy Ha cPa3HMM Taykama um3Hocuie og 10X103 Sy
jyny 1979) po 58X103 ind/1 (y oktobpy 1978) Ha Tauku Si (cn. 3).
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Cn. 3. Ce30HcKe (hiykTyalmje 6pojHOCTN (DUTOMIAHKTOHA Ha pasHMM Taukama
Kpynauke akymynaumje y 1978 n 1979.
Fig. 3. Seasonal fluctuations of phytoplankton numerosity at different sam-
pling stations (Krupac Reservoir, 1978 and 1979),
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MakcvmMasiHa npoceyHa BpeAHOCT YKYMHOT (mToniaHKToHa buna
je 3abenexxeHa y mapty 1979, n oHa je m3Hocuna 320X103 ind/1, a
[Jpyre BpefHOCTU Y je3epy Ou/e Cy 3HATHO HWDKE Yy OCTa/IMM acrnek-
Tma. OHe cy Bapupane of 16X103 (y centemb6py 1979) no 41X103
ind/1 (y oktobpy 1978) (cn. 4).

Oct. March.  May July Sept.
1978 [ 9 7 9.

Cn. 4. Ce30HCKe NpOMeHe ryCTUHe (DUTOMIAHKTOHCKe 3ajefi-
Huue y Kpynaukoj akymynaumju 1978 n 1979.

Fig. 4. Seasonal changes of phytoplankton density (Kru-
pac Reservoir, 1978 and 1979).

Y passuhy nojeguHux rpyna aira 6une cy M3paKeHe 3HaTHe
ocuunaumje y Toky roguwibux umnknyca. Bacillariophyceae cy ce Haj-
NnoBO/bHUje pasBujasie y MapTy, Kaja je u 6uo 3abenexkeH HUXOB
mMakcumym (439 X103 ind/1) y Kome Cy, roToBO arnconyTHO, AOMWHU-
pane Bpcte Synedra (438 X103 ind/1), fOK je y3 KX BEOMa CKpPOM-
HUM yaenom omna 3actyrnsbeHa jow camo Asterionella formosa. Opy-
r’m Mawu MakCMMyM Yy OBOj rpynu 3abenexxeH je y OKTo6py, U OH
je msHocmo 27 x 103 ind/1. OBge cy, Takohe, Y3 He3HaTHO Yydyelihe
Asterionella formosa un CyTBela-BpcTe, HajabyHAaHTHWje Owune

Fig. 3. Seasonal fluctuations of phytolglankto_n numerosity at different sam-
pling stations (Krupac Reservoir, 1978 and 1979),
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BpcTe Syned.ra ca 24X103 ind/1. MapTOBOKE MU OKTOGApCKe MaKCu-
MyMe, O4HOCHO BpcTe Synedra, y nepuofy Maj—centembap, CMenyjy
BpcTe Cyclotella (y Majy noTnyHo) a y ocTafuMM acrektnuma, camo Y3
cumbonunyHo yyewhe, Synedra — Bpcte. MehyTum, HyMepuyke Bpes-
HocTu Cyclotella He npegase rpaHuLy of 10X103 ind/1.

Pyrrophyta cy wvmage cy640MUHaHTHY YAOry Yy HYMEpPUUKOj
npoaykuuju 3ajegHuue anra. Mehy wuma ce uctuyao camo Cera-
tium. Y putmy Herosor passuha u3aBajajy ce fBa nepuoga: Mpo-
nehe (Maj) — ca jefHUM MarbMM MakKcumymom of 21X103, u jeceH
(okTOb6ap) ca gpyrum, Behum makcumymom of 26X103 ind/1. Y ocTa-
UM acnekTuma 6pojHe BPeaHOCTU KpeTane cy ce of 2—4X103 ind/1.
Y oKTO6py 6una je 3abenexkeHa W rnojasa UWCTa.

Tpeha NO BaXHOCTU Y KBAHTUTATMBHOj KOMMO3UUUjU  (pUTO-
nnaHKToHa 6una je rpyna Chrysophyceae — 3anpaBo Bpcte Dino-
bryon, koje cy ce HajnoBos/bHMje pa3Bujane y paHo neto (jyn) ca
Makcumymom og, 20X 103, n y nponehe (maj), kaga je 6mo 3abenexxkeH
HeLwTo Makby MakcumyM, 17X103 ind/1. Y octanum acnektuma Dino-
bryon ce wnnu He nojaBnyje y KBaHTUTATUBHUM Yy3opuuma (MapT,
centembap), UM ra uma y 3aHeMap/bMBO MasioM 6pojy vHAMBMAYaA
(mo 2X 103 ind/1, y okTO6pY).

Hajsag, on octanmMx anra y KBaHTUTATUBHOj CTPYKTYpU Yyue-
CTBYje M M3BecTaH Matbu 6poj BpcTa u3 rpyne Chlorococcales, Vol-
vocales n Cyanophyta, Hapounto y cenTeMbpy M OKTO6py. To cy
6une Bpcte pogosa: Oocystis, Pediastrum, Pandorina, Eudorina;
Anabaena, Microcystis, Oscillatoria, n Spirulina. HajnoBossHMjn
YC/IOBM 33 HUXOBO MHTEH3VBHMje pa3sBuhe 6uim cy y centemo6py u
OKTOOpY, Kaga cy n 3abenexkeHe wUXoBe Hajsehe HymMepuuke Bpef-
HocTu 5X103 y oKTOo6py, ofHOCHO 7x103 ind/1 y centembpy, LOK Y
OCTa/IMM acrekTuma HUXOBO MPUCYCTBO Y KBAHTUTATUBHUM Y30p-
uuMa Huje 6uN10 yornwTe PerncTpoBaHo.

Y BepTMKa/IHOM pacnopegy (PUTOMNIaHKTOHa HuUcy 6une 3abene-
YKEHE HeKe HapouuTe MpaBWIHOCTWU. JefjaH Of HajBepoBaTHUjUX pas-
nora morao 6u pga 6yge — mana AgybuHa Bofge Ha CBMM Taykama
(oko 5—6 m): y OKTOOpPY Ha HeKUM Taykama KoJm4ymHa (nTonnaHk-
TOHa ornaja of nospLunHe Ka AHy (Si u S"), OOK je Ha Hekum Tau-
kama obpHyTa cutyaumja (S3). Y mapTy HajBeha ryctuHa 3ajegHue
6una je 3anaxeHa yrnaBHOM Ha CpeAuMHU BofeHor cTy6a. To je 6HO
cnydaj 'y majy. Y jyny, Ha HEKMM TaykaMa yo4aBajy Ce W3BeCHe
NpaBuUIHOCTN Yy cTpaTumMKaumnju ca TeHAeHUujom onadawa 6poja
opraHusama npema AHy. CnnyHe cy ce TeHAeHUMje HacTaBuie u 'y
centeMopy, y Hajehem 6pojy cnyvajesa.

Hajsehe anconyTHe HyMepuuke BpPefHOCTU (PHTOMAHKTOHA Y
CBUM acnekTuma 6une cy 3abenexxeHe Ha cpefvHU BOAeHOr cTy6a
(4—450X 103 ind/1), a camo y jegHOM cny4ajy 6uno je TO eBUAEHTU-
paHo Ha gHy (108X103 ind/1).
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ONCKYCKIA

C 063pOM Ha BeNMKY BPEMEHCKY AWCTaHLYy Koja Hac fenv of,
NnpBuMX AaHa opmMupara U MUCTPaKMBaka (PUTOMIAHKTOHCKE 3ajef-
HUUe Yy 0BOj akymynaumju (1958—1959) n ob6jaBn>unBara MpBUX pe-
syntata (OKymwwuh, 1960), Telwlko je jatm makap U npuonmxHy
wemy opMmparsa HeHor UTOMIAHKTOHAa, OAHOCHO TELLKO je YTBp-
ANTN KPO3 KOje N Kakee je cTagujyme passuha OH nposasuno 3a To
Bpeme. 13BecHO je, mehyTuM, caMo TO Aa je 3a npBu cTagujym 6una
KapakTepucTuyHa LEHOTUYKM CHpOMalUHA anv Y NPOAYKLUOHOM
cMucnly Beoma 6orata 3ajefHuLa OWUBHOM MIAHKTOHA, YNjU CY HEKMU
abyHAaHTHMjU 06MUM 6UNN NPOAYKOBAHM Yak W [0 ,,BOAEHOT
ugeta”. To je, BepoBaTHO, 6una nocrneguua, Npe ceera, HewwTo Behe
penpoayKumoHe MOhM OCHOBHMX ayTOXTOHUX TFeHETUYKUX Be3a (U3-
BOpa, 6apa 1 Apyrux nepuoguyHmMx Behux U MarbWH HaKymnuHa Boge
V nosvy, npe Hero LUTO ra je NoTonwuia BofeHa Maca akymyrnauuje).
KacHuje, n gaHac, npeTnoctaB/bamo, LLeHOTUYKMN cacTaB ce U3MEHMNO
y cmucny nosehawa 6poja 06/1MKa anra Koje cy ce agantvpane Ha
ycnoee akymynaumje. Anu, 3axsasbyjyhun ncupn/busaky U 0OCUPO-
MaLlery OCHOBHUX XpaH/bMBUX COMW Y BE/IMKOJ BOAEHO] Macu BeLl-
Taykor jesepa, 1 360r HeMOryhHoCTuM fja ce 13 NpumMapHoO CrpoMalLHe
Kpaluke (kpedrhauke) nognore o6esbehyjy CTanHO HOBE KO/UYMHE
XpaH/bMBOI MaTtepujasia NoTPebHOr 3a 1o/fe CKPOMHMjY MpuMapHy
npoayKuujy, — OHa je nmana Ha NpUIMYHO HK3akK CTereH, a 'y 3ajed-
HUUM, KOja je nocTana penatMBHO CTabwu/Ha U cacBUM q)opMMpaHa
ocTasie Cy BeOMa CupoMmallHe nonysauuje camo Masior 6poja Tpo-
(OMYKN KapaKTEPUCTUYHUX 06/IMKa npBeHCTBeHO Bacillariophyceae,
a 3atum u Chrysophyceae n Pyrrophyta Koje ce CyKUEeCUBHO MOHaB-
/bajy CBakKe roguHe n ca NpUGAMKHO UCTUM MHTEH3UTETOM A0 AaHac,
W Npy>ajy, y CTBapu, C/MKY OMnwiTe MOHOTOHWUjE N CUPOMALLUTBA.

Cnaba npoayKuuoHa moh akymynaumja 4ak v NpUpoaHuX jesepa
Yy KapcCTy, Ha CTYMibY aIreHCKUX MPUMapHUX NpoayLeHaTa, buna je
3abenexkeHa 1 y apyrum Kpawkum nogpydjuma LipHe Mope (C T a H-
koBuh, 1934; HepesrbkoBuh, 1959 — Ckagapcko jesepo;
(MeTtkoBuh n lNeTtkoBwuh, 1977 — lMBCKO je3epo) U, LNpe,
y Hawoj 3emmbn (MwunosaHosBuh n >XKuekosuh, 1956, 1958
— BnacmHcko jesepo; JaHkoBwuh, 1966, 1973, 1977 — [pOLUHNY-
ka u batnascka akymynaumja; MwnosaHoBuh, 1971, 1973b
— bopcko n BnacuHako jesepo), 1 nocnefuua je nHcyuumnjeHunje
XPaH/bUBMX CONN Y NPUMapHOj MoA/103Kn. 3aTo je OBakBMM 6UOTOMKU-
Ma, 3a pas3nIMKy 0f, PaBHU4YapPCKMX akymynaumja, noTpebHO MHOro
BMLLE BpeMeHa 3a npefnas y BULLIM CTynakw Tpodnje. V daHalltkbUM
ycnosuma eyTpoumealmja ce, goayiue, ybpsasa v HOBEKOBOM [efat-
HOLWNY Y HMX0BPj HEMOCPeAHO] OKOMMHW. Y ciy4ajy Kpynauke aky-
Mynauuje TO Ce JoLl HWje [Oorofuso.

— >Kymuh, (1960), npaTno je passuhe (PUTONNAHKTOHCKE 3a-
jeaHuue Kpynauke akymynaumje Tokom 1958. n 1959, umme je o6y-
XBaTMO FOTOBO jefaH Leo roAvwmbn LMKIYC, Y KOMe Cy ce, yrnaBe-
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HoM, cmenmBage Diatomeae n Volvocales. Hak je 6uno 3abenexxeHo
N HBUXOBO ,,UBeTawe". HapounTo y neTo u, HewTo cnabuje, y jeceH
(Volvocales) y npBoj roguHu, ogHocHo Yy nposnehe u neto (Diatomeae)
y Apyroj roguHu. OHe cy ce UCTULae U Y APYrUMM acnekTtuMa ob6e
roguHe MCTpaXkMBakba akyMmynaumje, foK cy npatehe rpyne 6une
Desmidiaceae n Peridineae. VHTepecaHTHO je pga ce, npema noga-
uuMa NomMeHyTor ayTtopa, Beh y Apyroj rofvHu XuBoTa akymynaumje
Volvocales BuLle He nojasmyjy Yy 3ajegHuum gutonnaHkToHa. W3-
rnefa fa ce CAWYHe rojase y npouecy opmMuparba MIaHKTOHCKUX
3ajefHNUA oaurpasajy v y APYrvM BeELUTAYKMM je3epuma y KapcTty
(IMeTtkoBnh un TI'leTkoBuh, 1977 — TIMBCKO je3epo — U Ha
OOHOBY joLU HeobjaB/beH1nx nogataka ncTOir aytopa O OBOM je3epy).

V nornegy Hymepuuke gomuHaumje y ,>Kywuhesoj” 3ajegHuum
uTtonnaHkToHa wuctuuaiam cy ce: Volvox, Closterium, Navicula,
Synedra, Gomphonema, Fragilaria n Ceratium. V gaHalun0j 3ajes-
HULM (PUTONNAHKTOHA OAHOCW KBasuTeTa W ,,cHara" y W3BECHOj cy
ce Mepu M3MeHWnW. Y HalMM UCTpaxvBawuma Huje 6uno 3abene-
XXeHO ,uBeTarwe Bofe". Volvox, Closterium un Fragilaria npeacras-
/bajy 4naHoBe 3ajefHuLe M MUMajy camo LEHOTMYKM 3Hayaj, OOK Yy
KBAHTUTATMBHO] CTPYKTYpPU Hemajy HWKaksor ygena. Mehytum, Na-
vicula, Gomphonema n Ceratium 3agp>ann cy joLl yBeK WU3BeCTaH,
Marbn unn Behu, HyMepuuKkn TpeHn, AOK BpcTama Synedra, usrnega,
W JaHallkbK YCNoBW BeOMa Norogyjy, rna ce oHa y 3aje4HUuUU U3[BO-
juna 4vak kao Bogehu unaH. 3ajefHMUA Cce KOHCOMMAOBa/ia 3Hauaj-
<HUM HFMO CTBOM HOBMX 4/fiaHOBa Kao LUTO cy, HapounTo, Dinobryon
n Cyclotella, a 3atnum n Cymbella, Pediastrum, Asterionella, Pinnu-
laria, Amphora, Gyrosigma, Anabaena, Surirella, Oscillatoria, Eudo-
rina, Pandorina, Stauroneis, Microcystis, Spirulina n Oocystis, ann
Yy Mepu [0BO/bHOj Aa CBOjOM LENOKYMHOM HYMEPUYKOM MpPOAYKLUU-
JOM MNaK UcKasyjy ONUroTpoHe TeHAeHLUMje Y je3epCKOM MeTabo-
nn3my.

— Arpamosuh n JepkoBuh, 1974 — orpaHu4unn cy ce
Ha npaherwe cacTaBa AujaTOMejcKuX anra y 6uoueHo3n (UTonIaHK-
TOHa Yy [Ba Ce30HCKa acrnekrta — nposehe u jeceH, uly4yasajyhu no-
cebHO HajBaXkKHMje BPCTe MOA €NEKTPOHCKUM MUKpockonom. [lo
kbMMa cy TO ,[Ba Nepuoja Kaja ce AWjaTOMejcKe anre Hanase y
MaKCMMyMy CBOr pa3soja”. OHu Cy Taga yTBpauau ,Aa je 6poj BpcTa
JnaTtomea penatMBHo Manu". V nponehwmsum y3opuuMma Hawnam cy
16 KapakTepuCTUYHMX BPCTa, a 3a jecetbM acrnekt Hasenu cy 13
obnuka.

Ynopehyjyhn wuxose ¥ Halle MNOAATKE, Y3 yBaXKaBare Uukbe-
HuUe Aa nsmehy [Ba MCTpaXuBarba MOCTOjU BULUETOAMLLIFbA BPEMEH-
CKa amMcTaHua, moxe ce pehu cnefehe. NomeHyTn aytopu y fBa ac-
nekrta 3abenexunn cy 24 spcre; of oBuX 11 cy noTepheHe u y Ha-
WM aHanmM3ama, y Kojuma je y neT acrekara HafeHo jow 29 06-
NINKa, YKYMHO, Aakne, 53 BpcTe. Y Hawum ucTpaxusawuma (1978,
1979) HajnoBO/LHMjU YCNOBU 3a pasBuhe AMaTOMeEjCKUX anra omnu



76 Cmurbka [MeTkoBuh

Cn, 5. PenaTMBHWM KBaHTUTATMBHWM OLHOCU TfaBHUX rpyna
anra y Kpynaukoj akymynaumjm 1978 n 1979.

Fig. 5. Relative quantitative relationships of major groups
of algae in Krupac Reservoir, 1978 and 1979.

Cy Ha Kpajy 31ume, OLHOCHO Ha CamMOM Mpejasy Yy KasleHOapCKo Mnpo-
nehe HawTa, YOCTa/IOM, YKasyjy W pe3yntaty HymMepuuke Mpomyk-
umje y TOM akTye/IHOM TpeHyTKy (cn. 4). Taga cy HaheHe 42 BpCTe,
[JOK je 6poj BpcTa y nponehe (Kpajem Maja) 6M0 3HATHO Marbn —
14 BpCTa, WTO ce MpUBAVKHO Mokiana ca wMxoBuM 6pojem — 16
BpCTa; AOK je Hymepuyka NpoaykKuvja umana HeynopeavBo HUKe
BPeLHOCTU 0f, MapTOBCKUX.

Y ueHOTUUKOj CTpyKTypn (130 BpcTa), y ofamocuma Mehy noje-
OVHUM TNaBHUM rpﬁnama anra — Chrysophyta : Chlorophyta : Cya-
nophyta : Euglenophyta : Pyrrophyta = 15:11:4:2:1 — AOMWHa-
umja je Ha ctpaHu Chrysophyta, ogHocHo Bacillariophyceae.

Y TUNOMOWKOM norfiedy, nak, 3a 3ajefgHuLly 61 BakMo OfHOC
Synedra-Dinobryon — (Pediastrum, Pandorina, Eudorina) — Micro-
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cystis-Ceratium, Koju ofpakaBa OCHOBHW KapakTep 3ajefHuULE OBe
akyMmynauuje.

Y KBaHTUTATUBHOj XWmjepapxuju, y KOjoj ce Kao jeauHuula yro-
Tpeb/baBa nHameuaya (ind/1) ogHocu, cem y npsoj kapuuuy (Bacilla-
riophyceae) pasniMkyjy ce 04 OHWX KOjU Bfafajy Yy UEHOTUYKOj
CTpYKTypu. 3anpaso, 1 oBae gomuHupajy Bacillariophyceae — ann
ce y Jasbem pegocnefy nojaemyjy Pyrrophyta, satnm Chrysophyceae
n, Ha Kpajy, Chlorococcales n Cyanophyta, unje 61U npubaKHE
penaunje morne fa ce npegcrase opmynom: Bacillariophyceae : Pyr-
rophyta : Chlorophyta : Cyanophyta — 50:5:4:1 (cn.5). Y KBaHTU-
TaTMBHOj KoMMo3uumju Hucy ydectsosasie Desmidiales, Volvocales,
3e/eHe KoHuacTe anre, Tetrasporales n Euglenophyta. OHe cy umarne
3Hauaja camo Yy OnuwToj (YMTOCOLUMOSOLIKOj (PUNOHOMUjU NCTPAKU-
BaHe akymynauuje.
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SEVERAL ASPECTS IN ANNUAL DEVELOPMENT CYCLE OF
PHYTOPLANKTON COMMUNITY IN KRUPAC RESERVOIR
IN MONTENEGRO

Contribution to the knowledge of phytoplankton communities in the artificial
lakes in Yugoslavia

by
Smiljka PETKOVI¢*, Biological station — Titograd
Summary

This paper is a small contribution to the knowledge of limnoflora in
the aquatic systems of the Mediterranean karstic region of Montenegro
(Yugoslavia). Krupac Reservoir is one of some rather large (5 km2) but
shallow (about 5 meters) artificial lakes in the spacious karstic field, on
650 meters above sea level approximately, near Niksi¢ in Montenegro (Fig 1).
This region has a very developed hydrographical system. It is extraordi-
narily rich in water coming from numerous karstic ground — waters. They
are, of course, oligotrophic at the very start. The Reservoir is unpolluted,
rich in oxygen, with a slightly alcaline reaction, and belongs to the hydro-
carbonate and soft or semi-hard type of water (Puri¢, 1980). This poor
mineral base is predominantly composed of carbonates (Vlahovié, 1975),
and due to this fact, a domination of calcium ions exists, as well as low
trophic degree of this artificial lake. Krupac has varied economic impor-
tance not only for this region but wider (electric energy, sport — and econo-
mic fishing, recreation and etc.) It is rich in fish (stream — and Califomian
trout).

There are few published data about the biota of Niksic's reservoirs,
especially about Krupac lake, as well as other water biotopes in this region
(Zunjié, 1960, 1971; Marinovié, 1961; Petkovié, St. 1970, 1972—1973,
1975, 1975a, 1980; Agramovic¢ and Jerkovicé, 1974, and Petkovic,
Sm. 1975). The investigations which the author carried out during the period
1978—1979 aimed to find out the coenotic composition and the participation
of the most important elements in numerical production of the phytoplank-
ton community in Krupac Reservoir. The following basic groups of algae:
Chrysophyta, Chlorophyta, Cyanophyta, Euglenophyta and Pyrrophyta for-
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med the composition of phytoplankton community. The predominant place,
in regard to the number of species (59) belongs to the group of Chrysophyta.
They represented 45.38% of all algae existing in the community. However,
the largest number of Chrysophyta was represented by Bacillariophyceae
(53 species), and due to such a high percentage of participation (40.76%),
they caused the high coenotic place of Chrysophyta in the community.
Chlorophyta (44 species, or 33.84% of all algae) Ivad the subdominant flo-
ristic — sociological position, out of which Chlorococcales (29 species)
represented 22.30 % of community. The other groups of algae were repre-
sented by 4 to 16 species. Altogether 130 taxa (126 species and 4 varieties)
were recorded (Tab. 1). Ouite a small number of algae participated in the
quantitative composition of the phytoplankton community. The species of
the following genera: Synedra, Cyclotella and some others Bacillariophyceae;
Ceratium (Pyrrophyta); Dinobryon (Chrysophyceae), then some belonging
to Chlorophyta and to Cyanophyta made the hierarchal quantitative series
of more important algae in Krupac Reservoir during the whole year at the
same time. They reached their absolute numerical values which were from
1 X 10" to 438 X 10" ind/1. Synedra, Ceratium, Dinobryon and Cyclotella were
especially abundant (438 x 103 to 30 X 103 ind/1). The absolute numerical
values of the other species varied from 1 x 103 to 17 x 103 ind/1 (Fig. 2).
Maximal values of phytoplankton density were registered on all sampling
stations in March 1979, and they ranged from 181 x 103 to 441 x 103 ind/1.
The production had considerably lower rates in other seasons, which varied
at the different sampling stations from 10 x 103 in July, 1979, on station one,
to 58 x 103 ind/1 in October, 1978 at the same station (Fig. 3). The maximum
average value (320 x 103 ind/1) of total phytoplankton was registered in
March 1979, and the other values were considerably lower in all other sea-
sons. They varied from 16 x 10’ in September, 1979, to 41 x 10’ ind/1, in
October, 1978 (Fig. 4). The considerable fluctuations in the annual deve-
lopment cycle of some groups of algae were expressed. Bacillariophyceae
had the most favorable development in March, with maximum numbers of
439 X 103 ind/l, and much less in October (27 x103 ind/1). Synedra was
quantitatively the most important alga in these two periods. Cyclotella was
the second most important species in this group. This species reached
its maximum in May 1979 (10 X 103 ind/1). Two periods can be distingui-
shed in the development rhythm of Pyrrophyta (Ceratium hirundinella)
— in the spring (May), with one smaller maximum (21 x 103 ind/1) and — in
the fall (October), with second higher maximum (26 x 103 ind/1). The nume-
rical values in other seasons were from 2 to 4 x 103 ind/1. The appearance
of cysts was registered in October 1978. Among Chrysophyceae, Dinobryon
enlarged its population in early summer and in spring. The peak values of
this species were 20 x 103 and 17 x 103 ind/1 in July and May respectively.
Dinobryon either did not appear at all in quantitative samples (March, Sep-
tember) or it appeared in an irrelevant number of individuals (to 2 x 10’
ind/1, in October). Only a small number of species of Chlorococcales, Vol-
vocales and Cyanophyta finally also participated in the quantitative struc-
ture, especially in September and October, when the best conditions for
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their more intensive development occurred. The greatest numerical values
were 5 x 103 in October, and 7 x 103 ind/1 in September respectively. In
general, their presence in quantitative samples from the other seasons was
not observed. In the annual development cycle of lake phytoplankton, the
main algal successions were: Synedra (March), Ceratium and Dinobryon
(May), Dinobryon (July), some Chlorococcales and Cyanophyta (September)
and finally Ceratium (October). Any special regularity was not observed in
vertical distribution of phytoplankton. This was caused, probably, by the
fact that water depth was small, 5 to 6 meters. The biggest absolute
values of the phytoplankton in all seasons usually were noted in the middle
of the water column, and on the bottom only once. Considering the presen-
ted coenotic composition — 130 species, when the relationships among the
main algal groups, are concemed, Chrysophyta: Chlorophyta: Cyanophyta:
: Euglenophyta: Pyrrophyta =15:11:4:2:1, the domination was on the side
of Chrysophyta and Bacillariophyceae respectively (Tab. 1). In the typolo-
gical sense, the following relationships for today’s communitv: Synedra —
Dinobryon — (Pediastrum, Pandorina, Eudorina) — Microcystis — Ceratium
would be of importance and they showed the basic character of the phyto-
plankton community in this Reservoir. The approximate relationships in
quantitative hierarchy of phytoplankton community could be presented by
formula — Bacillariophyceae : Pyrrophyta: Chlorophyta : Cyanophyta = men-
tous green algae, Tetrasporales and Euglenophyta, did not participate in the
quantitative composition.





