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IN TRO DUC TION

Al gae from the ge nus Bo tryococ cus (Tre bo u xi ophyce ae, Chlo rophyta) 
are an in te re sting gro up of or ga nisms in terms of the ir eco logy, physi o logy and 
the ir ap pli ca tion in bi o tec hno logy. Be si de cyano bac te ria, the re are not so many 
pho tosynthe tic mic ro or ga nisms which can do mi na te or blo om in hyper trop hic 
la kes and Bo tryococ cus spe ci es are one of them (Jep pe sen et al., 2007). Mo re -
over, cells of the ir co lo ni es are sur ro un ded by mu ci la ge con ta i ning nu me ro us 
oil glo bu les (John et al., 2011). Due to the high con tent of dif fe rent hydro car-
bons so me spe ci es of the ge nus ha ve the po ten tial for use in bi o tec hno logy (Rai 
et al., 2007) and su sta i na ble bi o fuel pro duc tion.

Clas si fi ca tion of Bo tryococ cus ta xa in to se ve ral spe ci es or sub-spe ci es is 
still un der de ba te (Met zger and Lar ge au, 2005). Komárek and Mar van (1992) 
analysed morp ho lo gi cal va ri a bi lity of 47 po pu la ti ons, de fi ned fi ve new spe ci es 
(B. com pe rei, B. au stra lis, B. fer nan doi, B. ter ri bi lis and B. pi la), and pro po sed 
a key for de ter mi na tion of 13 morp ho lo gi cal types with the sta tus of spe ci es. 
On the ot her hand, so me aut hors in the ir stu di es ha ve con ti nued to re fer to a 
sin gle spe ci es, B. bra u nii Kützing, but the re is mo le cu lar evi den ce ba sed on 
the nuc le ar 18S rD NA that dif fe rent B. bra u nii stra ins pro bably be long to more 
than one spe ci es (Se no usy et al., 2004). In ad di tion, the re we re so me do ubts 
abo ut the ta xo no mic po si tion of Bo tryococ cus ta xa, but no wa days it is ge ne-
rally ac cep ted that B. bra u nii be longs to class Tre bo u xi ophyce ae, Chlo rophyta 
(Se no usy et al., 2004).

Bo tryococ cus spe ci es oc cur in va ri o us aqu a tic ha bi tats from ponds, oli go-
trop hic and me so trop hic la kes to re ser vo irs with hig her elec trolyte con tent. 
They are ge ne rally euryha li ne, to le ra ting sa li ni ti es ran ging from fresh, brac kish 
to sa li ne wa ter (Ham mer, 1986; John et al., 2011). In ad di tion, the re are stra ins that 
are euryther mal, such as two B. bra u nii stra ins (BOD-NG17 and BOD-GJ2) 
that can sur vi ve tem pe ra tu res bet we en -20 °C and 40 °C, and to le ra te de sic-
ca tion for over six months (De mu ra et al., 2014). Ex pe ri ments with spe ci es 
Bo tryococ cus pro tu be rans West & G. S. West re ve a led that this or ga nism can 
to le ra te pH le vels ran ging from 7.0 to 9.5, with an op ti mum at abo ut 8.5 (Rai 
et al., 2007). In spi te of its slow growth ra te, so me Bo tryococ cus spe ci es can 
form a den se blo om in sub tro pi cal and tro pi cal re gi ons (Shi ma mu ra et al., 2012; 
Jan se van Vu u ren and Le va nets, 2019) or form bent hic mats in shal low salt 
la kes (Ham mer, 1986). The red and green blo oms of B. bra u nii are re por ted 
in Au stra lian fres hwa ter la kes (Wa ke and Hil len, 1981). In so me wa ter bo di es, 
such as Dar win Ri ver Re ser vo ir in Au stra lia Tow nsend (2001) re cor ded per-
si stent do mi nan ce of B. bra u nii as a re sult of sta ble physi cal con di ti ons. Du ring 
the mas si ve de ve lop ment, it is not ra re to see co lo ni es of Bo tryococ cus flo a ting 
on the sur fa ce and for ming co lo u red scum. The hig her den sity of this plank tic 
mic ro al ga is usu ally as so ci a ted with lo wer di ver sity of phyto plank ton, zo o-
plank ton and even fish com mu nity. It is pos si ble that so me Bo tryococ cus ta xa, 
such as stra ins of B. bra u nii, pro du ce dif fe rent ex tra cel lu lar fatty acids with 
al le lo pat hic ef fects on ot her or ga nisms (Chi ang et al., 2004).
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The Bo tryococ cus ta xa are known as a gro up of al gae that ha ve an abi lity 
to pro du ce and ac cu mu la te dif fe rent hydro car bon mo le cu les and even so me of 
tho se mo le cu les, such as bo tryococ ce nes, are na med af ter them (Met zger and 
Lar ge au, 2005). Mo re o ver, wit hin the sa me spe ci es, the re can be se ve ral che-
mi cal ra ces. For in stan ce, dif fe rent B. bra u nii stra ins can be di vi ded in to three 
che mi cal ra ces, cal led A, B and L (Met zger and Lar ge au, 2005). Sin ce so me 
Bo tryococ cus cells can ha ve a very high per cen ta ge of oil-re la ted mo le cu les 
(up to 75% of the dry we ight), the se mic ro al gae can be used as a po tent fe ed stock 
for re ne wa ble li qu id fuel pro duc tion (De mu ra et al., 2014). In te re stingly, spe-
ci es B. su de ti cus Lem mer mann is able to pro du ce and ac cu mu la te li pids with 
oil com po si tion that is si mi lar to the con tent of oli ve oil (Se no usy et al., 2004).

Di stri bu tion of co lony-for ming plank tic al gae of the ge nus Bo tryococ cus 
is most li kely co smo po li tan (Komárek and Mar van, 1992; John et al., 2011). 
For in stan ce, B. ter ri bi lis Komárek & Mar van is ob ser ved in slightly al ka li ne 
wa ters in tem pe ra te and tro pi cal re gi ons. The spe ci es was fo und in so ut hern 
Swe den, Czec ho slo va kia, Au stria, so ut hern Spain, Chad and Cu ba (Komárek 
and Mar van, 1992; Fanés Treviño et al., 2009). In Ser bia, Bo tryococ cus spe-
ci es ha ve been fo und in the nort hern part of the co un try, in the Voj vo di na 
pro vin ce (Mi lo va no vić and Živ ko vić, 1953; Sze mes, 1967; Gu el mi no, 1973; 
Se le ši, 1981, 1982; Obuš ko vić, 1982; Đu kić et al., 1991a, 1991b; Ma le tin et al., 
1994; Pu jin et al., 1996; Pu jin, 1998; Tr bo je vić, 2018). Most fin dings are re la ted 
to spe ci es B. bra u nii that was re cor ded in la kes and re ser vo irs (Sa va La ke, 
La ke Pa lić, La ke Lu daš, and Bor ko vac re ser vo ir), in ri vers and chan nels (Da-
nu be Ri ver, Ti sa Ri ver, Je grič ka, Mo ston ga, and Baj ski chan nel), and dif fe rent 
ponds that are a part of Eč ka fis hpond system. It is in te re sting that Obuš ko vić 
(1982) re por ted sum mer ma xi ma of B. bra u nii in July and Au gust in Sa va La ke. 
Fi nally, in Ti sa Ri ver be si des B. bra u nii Gu el mi no (1973) ob ser ved one mo re 
spe ci es of this ge nus, B. mic ro mo rus W. West & G. S. West.

The main aims of this study we re: (1) to de scri be the green al ga that was 
fo und and iden ti fied for the first ti me in Ser bia in the small sand pit la ke and 
(2) to analyse the re la ti on ship bet we en the che mi cal com po si tion of the wa ter 
and the oc cur ren ce of the re cor ded Bo tryococ cus spe ci es. The morp ho lo gi cal 
and eco lo gi cal cha rac te ri sa tion of this mic ro-or ga nism sho uld be the first step 
in the re a li sa tion of its bi o tec hno lo gi cal po ten tial in our co un try.

MA TE RIAL AND MET HODS

De scrip tion of the study si te

Wa ter and plank ton sam pling as well as in si tu me a su re ments of physi cal 
and physi co-che mi cal pa ra me ters we re con duc ted on the sho re of the sand pit 
la ke known as Pe ska ra (N45°31̓ 06” E20°17ʼ54”). This wa ter body is lo ca ted in 
the pro tec ted zo ne of the Ru san da Na tu re Park, bet we en two la kes – La ke Ve lika 
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Ru san da and La ke Ma la Ru san da (Fi gu re 1). De scrip tion of the sand pit la ke 
ori gin is gi ven in the do cu ment pu blis hed by the In sti tu te for Na tu re Con ser-
va tion of the Voj vo di na Pro vin ce (2011). Sin ce the da ta on the sand pit la ke 
morp ho me try we re not ava i la ble, we con duc ted me a su re ments of depth at 
se ve ral si tes along two axes in si de the la ke (Fi gu re 1). The de e per part of the 
la ke (Sec tor II) is 205 m long, ap pro xi ma tely 107 m wi de, with the ma xi mum 
and ave ra ge depth of 6.6 m and 4.4 m re spec ti vely.

Physi cal and physi co-che mi cal pa ra me ters

Se ve ral wa ter qu a lity pa ra me ters we re me a su red in si tu: wa ter tem pe ra-
tu re (T), pH, con duc ti vity (COND), and dis sol ved oxygen (DO). T, pH, and 
COND we re mo ni to red using Wa ter Mul ti me ter 18.52.01 (Eij kel kamp Agri se-
arch Equ ip ment, Gi es be ek, Net her lands) and DO was me a su red with DO me ter 
HI9147 (Han na In stru ments, Wo on soc ket, USA). Sam ples for che mi cal analy-
ses of dif fe rent ca ti ons and ani ons we re col lec ted with two 0.5-L pla stic bot tles. 
The con cen tra ti ons of dif fe rent me tals (Na+, K+, Ca2+ and Mg2+) we re de ter mi-
ned by in duc ti vely co u pled pla sma op ti cal emis sion spec tro me try (ICP-OES) 
using Ther mo Sci en ti fic iCAP 6500 Duo ICP (Ther mo Fis her Sci en ti fic, Cam-
brid ge, UK) ac cor ding to the pro ce du re de scri bed in Vi da ko vić et al. (2019). 
The wa ter NH4

+ con tent was me a su red using 930 Com pact IC Flex ion chro-
ma to graph (Me trohm, He ri sau, Swit zer land) fol lo wing SRPS EN ISO 
14911:2009. The de ter mi na tion of NO2

-, NO3
- and PO4

3- was do ne using the 
sa me ion chro ma to graph ac cor ding to U.S. EPA (1997). The to tal phosp ho rus 
(TP) con cen tra tion was me a su red with UV/Vis spec trop ho to me ter Spe cord 50 
(Analytic Je na, Je na, Ger many) fol lo wing SRPS EN ISO 6878:2008. The cal-
cu la tion of CO3

2- and HCO3
- was ba sed on p– and m–al ka li nity that was de-

ter mi ned by the ti tra tion met hod (AP HA, AW WA & WPCF 1995a). Cl- con tent 
was de ter mi ned by the ar gen to me tric met hod fol lo wing AP HA, AW WA & 
WPCF (1995b). Fi nally, the de ter mi na tion of SO4

2- con cen tra tion was do ne 
using the gra vi me tric met hod with the ig ni tion of re si due ac cor ding to AP HA, 
AW WA & WPCF (1995c). 

Sam pling and iden ti fi ca tion of Bo tryococ cus ter ri bi lis

For the pur po se of al ga iden ti fi ca tion, a 10-L wa ter sam ple was ta ken and 
fil te red thro ugh a plank ton net (mesh si ze of 25 μm, HYDRO-BI OS Ap pa ra-
te bau GmbH, Al ten holz, Ger many). Iden ti fi ca tion of B. ter ri bi lis was do ne 
using Le i ca DM750 mic ro sco pe (Le i ca Mic rosystems) with ob jec ti ve HI PLAN 
40/0.65 (at 40× mag ni fi ca tion) ac cor ding to the fol lo wing li te ra tu re: John et al. 
(2011) and Komárek and Mar van (1992). Mic rop ho to graphs of B. ter ri bi lis 
we re ma de using Ze iss Axi o i ma ger.M1 mic ro sco pe with Axi o Vi si on 4.9 soft-
wa re at 400× mag ni fi ca tion.
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Co un ting of B. ter ri bi lis co lo ni es was per for med ac cor ding to Utermöhl 
(1958). Firstly, 10 mL sub sam ple was ta ken from 0.5-L un fil te red wa ter sam ple 
and left in the HYDRO-BI OS se di men ta tion cham ber for 48 ho urs. Cal cu la tion 
of B. ter ri bi lis abun dan ce was do ne af ter co un ting its co lo ni es using the in ver-
ted mic ro sco pe IN VE 500T (CO LO Lab Ex perts, No vo Me sto, Slo ve nia) with 
ob jec ti ves 20× and 40×. The abun dan ce of B. ter ri bi lis was ex pres sed as a 
num ber of co lo ni es per ml.

Al gal cells pre pa ra tion for tran smis sion  
elec tron mic ro scopy

The li qu id al gal sam ple was fi xed in 5% glu ta ral dehyde, rin sed to ughly 
with phosp ha te buf fer, em bed ded in agar and post fi xed in osmi um te tro xi de 
in the sa me buf fer for 2h. Af ter wards, sam ples we re dehydra ted thro ugh et ha-
nol (30–100%) and ro u ti nely em bed ded in Aral di te. Ul trat hin sec ti ons (100 nm 
thic kness) we re ob ta i ned using a Le i ca UC6 ul tra mic ro to me (Le i ca Mic-
rosystems, Ger many), mo un ted on cop per grids, con tra sted in uranyl ace ta te 
and lead ci tra te using Le i ca EM STAIN (Le i ca Mic rosystems), and exa mi ned 
on a Phi lips CM12 tran smis sion elec tron mic ro sco pe (Phi lips/FEI , Eind ho ven, 
The Net her lands) equ ip ped with the di gi tal ca me ra SIS Me ga Vi ew III (Olym-
pus Soft Ima ging So lu ti ons, Münster, Ger many).

RE SULTS

Physi cal and che mi cal analysis of wa ter

The sand pit la ke “Pe ska ra” is sub sa li ne (ac cor ding to clas si fi ca tion gi ven 
by Ham mer, 1986) and al ka li ne pond fil led with wa ter that can be clas si fied 
in to so di um bi car bo na te che mi cal type. The first sam pling, when only a few 
wa ter qu a lity pa ra me ters we re de ter mi ned, was con duc ted in Oc to ber 2019 
when the tem pe ra tu re was hig her (17 °C) (Ta ble 1). A mo re de ta i led wa ter 
analysis con duc ted in De cem ber 2019, and May and July 2020 re ve a led that 
among ca ti ons and ani ons so di um and bi car bo na te we re do mi nant, re spec ti vely. 
In all sam ples, pH va lu es we re high in di ca ting al ka li ne con di ti ons. When it 
co mes to the nu tri ent con tent, all ni tro gen com po unds (NH4

+, NO2
-, NO3

-) and 
PO4

3- we re un der the de tec tion li mit. TP le vel in di ca ted me so trop hic con di ti ons 
ac cor ding to OECD (1982). 
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Ta ble 1. Physi cal and che mi cal cha rac te ri stics of wa ter in the small sand pit la ke “Pe ska ra” 
du ring the sam pling in 2019 and 2020 (TRANS Transmission; T Water temperature; 
COND Conductivity; DO Dissolved oxygen; TP Total phosphorus)

Pa ra me te r U ni t Oc to ber
2019

De cem ber 
2019

May
2020

July
2020

TRANS m – – 0.85 0.89

T  °C 17.0 6.7 20.9 25.1

pH 8.95 8.99 8.97 9.06

COND µS/cm 1860 1895 1947 1952

DO mg/L 12.2 16.8 9.1 10.5

Na+ mg/L – 173.30 428.3 –

K+ mg/L – 3.76 8.60 –

Ca2+ mg/L – 5.58 13.75 –

Mg2+ mg/L – 17.09 32.52 –

NH4
+ mg/L – <0.05 <0.05 –

NO2
- mg/L – <0.02 <0.02 –

NO3
- mg/L – <0.5 <0.5 –

PO4
3- mg P/L – <0.02 <0.02 –

TP mg P/L – 0.027 0.024 –

CO3
2- mg/L – 118.2 174.0 –

HCO3
- mg/L – 723.5 750.3 –

Cl- mg/L – 99.1 102.0 –

SO4
2- mg/L – 60.0 70.6 –

Morp ho me tric analysis and abun dan ce  
of B. ter ri bi lis

The young co lo ni es we re mo re or less sphe ri cal. Ol der ones, with an ir-
re gu larly ovoid sha pe, we re 17.5–115.0 µm long and 17.5–77.5 µm wi de (n=30), 
and com po sed of se ve ral sub-co lo ni es that are jo i ned with short mu ci la gi no us 
con nec ti ons. Cells we re com ple tely em bed ded wit hin the wrin kled mu ci la ge 
with nu me ro us oil dro plets that hel ped a co lony to flo at (Fi gu re 2. A, B).

The mu ci la ge was in di stinctly layered, yel low or oran ge, with short and 
sim ple ge la ti no us pro ces ses on its mar gin. Cells had obo void sha pe and we re 
usu ally ra di ally ori en ted (Fi gu re 2. C). Cells we re 5.5–8.0 µm long and 3.5–5.0 
µm wi de (n=15). The abun dan ce of B. ter ri bi lis in De cem ber 2019, May 2020 
and July 2020 was 132, 45, and 20 co lo ni es per ml, re spec ti vely.
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Fi gu re 2. Mic rop ho to graphs of B. ter ri bi lis: A Light mic ro scopy of co lony col lec ted  
in July 2020, bran ched ge la ti no us pro ces ses at the pe rip hery (black ar row); B, C Trans-

mis sion elec tron mic ro scopy (TEM) of co lo ni es col lec ted in July 2020. B sho wing  
co lony in cross sec tion with cells com ple tely em bed ded wit hin the wrin kled mu ci la ge 

(whi te ar row); C cells in lon gi tu di nal sec tion with li pid bo di es (aste risk)

DI SCUS SION

The spe ci es that we fo und du ring our long-term al gal sur vey of salt al ka-
li ne ponds in the Voj vo di na Pro vin ce, had dif fe rent morp ho lo gi cal and eco lo-
gi cal fe a tu res than B. bra u nii. The co lo ni es fo und in the sand pit la ke Pe ska ra 
ap pe ar to be long to spe ci es B. ter ri bi lis sin ce the cup-sha ped, mu ci la gi no us she ath 
aro und cells, a cha rac te ri stic of B. bra u nii, was ab sent and cells we re com ple tely 
hid den wit hin ex tra cel lu lar ma trix. In the ir study of eight B. ter ri bi lis stra ins 
iso la ted from fres hwa ters of Ro ma nia, He gedűs et al. (2015) al so no ti ced co lo ni es 
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com po sed of tight sub co lo ni es with cells com ple tely or par ti ally em bed ded in 
the hydro car bon ma trix. Mo re o ver, in our study short, bran ched mu ci la gi no us 
pro ces ses we re ob ser ved on the co lony mar gin. B. ne glec tus is anot her spe ci-
es that forms si mi lar ge la ti no us pro ces ses at the pe rip hery, but com pa red to B. 
ter ri bi lis it has smal ler co lo ni es and cells (Komárek and Mar van, 1992; De 
Qu e i roz Men des et al., 2012). Fi nally, che mi cal analysis of wa ter in Pe ska ra 
re ve a led the exi sten ce of al ka li ne con di ti ons that are fa vo u ra ble for the de ve-
lop ment of B. ter ri bi lis. It is pos si ble that the spe ci es of the ge nus Bo tryococ
cus fo und ear li er in so me al ka li ne la kes in Ser bia and de sig na ted as B. bra u nii 
was, in fact, B. ter ri bi lis. The re fo re, only a com pa ra ti ve analysis ba sed on 
mo le cu lar and ul tra struc tu ral evi den ce of stra ins iso la ted from dif fe rent la kes 
in Ser bia can gi ve an unam bi gu o us an swer to this qu e sti on. 

In the co ur se of our study, we re gu larly re por ted the pre sen ce of B. ter ri
bi lis in the sand pit la ke Pe ska ra. In Oc to ber 2019, B. ter ri bi lis for med an oran-
ge-red sur fa ce scum, but la ter, espe ci ally in sum mer 2020, the num ber of co-
lo ni es dec re a sed. It is known that buoyant co lo ni es of Bo tryococ cus may stay 
in the wa ter co lumn long af ter the ma xi mum growth pe riod and even be abun-
dant un der con di ti ons which are no lon ger op ti mal for them (Tyson, 1995). 
Thus, it is pos si ble that Bo tryococ cus blo om was an ac ci den tal event, not so 
fre qu ent in this la ke. 

A re cent study fo cu sed on hydro car bon bi osynthe sis in B. ter ri bi lis strain 
col lec ted in adja cent Ro ma nia re ve a led that this ta xon has si mi lar pro per ti es 
as the most ex ten si vely stu died B. bra u nii (Szöke-Nagy et al., 2020). Sin ce our 
fin ding of B. ter ri bi lis is the first re port of this al ga in Ser bia, furt her work 
sho uld be fo cu sed on the iso la tion of B. ter ri bi lis strain from the sand pit la ke 
“Pe ska ra” and cha rac te ri sa tion of its li pid mo le cu les.

CON CLU SION

The green al ga B. ter ri bi lis was di sco ve red and iden ti fied for the first 
ti me in Ser bia in the small sand pit la ke in the Ru san da Na tu re Park. Its eco logy 
and po ten tial ap pli ca tion in bi o tec hno logy is still in suf fi ci ently known and 
sho uld be furt her in ve sti ga ted. 
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ПО ЈА ВА АЛ ГЕ Bo tryococ cus ter ri bi lis Komárek & Mar van  
У ПЕ СКА РИ – ПР ВИ НА ЛАЗ ЗА СР БИ ЈУ

Ми лош ЋИ РИЋ1, Је ле на КРИ ЗМА НИЋ2, Би ља на П. ДОЈ ЧИ НО ВИЋ1, 
Бо јан ГА ВРИ ЛО ВИЋ3, Да ли бор М. МА РИН КО ВИЋ1

1 Уни вер зи тет у Бе о гра ду, Ин сти тут за хе ми ју, тех но ло ги ју и ме та лур ги ју, 
Ин сти тут од националног значаја за Ре пу бли ку Ср би ју,

Ње го ше ва 12, Бе о град 11000, Ср би ја
2 Уни вер зи тет у Бе о гра ду, Би о ло шки фа кул тет, 

Ин сти тут за бо та ни ку и бо та нич ка ба шта „Је вре мо вац”,
Та ков ска 43, Бе о град 11000, Ср би ја

3 Срп ска ака де ми ја на у ка и умет но сти, 
Ге о граф ски ин сти тут „Јо ван Цви јић”, 

Де парт ман за фи зич ку ге о гра фи ју,
Ђу ре Јак ши ћа 9, Бе о град 11000, Ср би ја

РЕ ЗИ МЕ: Ал кал не сла не ба ре и је зе ра су ста ни шта са је дин стве ним би о ди-
вер зи те том. Зе ле на ал га из ро да Bo tryococ cus је слу чај но от кри ве на то ком ал го-
ло шких ис тра жи ва ња ових ста ни шта у Ср би ји. Вр ста B. te r ri bi lis је про на ђе на и 
по пр ви пут иден ти фи ко ва на у Ср би ји у Пе ска ри у Пар ку при ро де „Ру сан да”. Пр во 
узор ко ва ње то ком ко га је на по вр ши ни во де за бе ле же на на ран џа сто-цр ве на скра-
ма не по зна тог по ре кла би ло је не пот пу но. На кон што је вр ста иден ти фи ко ва на 
спро ве де на су још три до дат на узор ко ва ња с ци љем са ку пља ња фи то планк то на 
и во де за фи зич ко-хе миј ске ана ли зе. Ана ли зи ра ни су до ми нант ни ан јо ни и ка тјо ни 
ка ко би се утвр дио хе миј ски тип во де у Пе ска ри, али и са др жај ну три је на та. 
Утвр ђе но је да је во да у Пе ска ри ал кал на и да при па да на три јум-би кар бо нат ном 
хе миј ском ти пу. Мор фо ме триј ска ана ли за B. ter ri bi lis је из ве де на све тло сном и 
тран с ми си о но-елек трон ском ми кро ско пи јом. B. ter ri bi lis је био на ро чи то бро јан у 
фи то планк тон ској за јед ни ци то ком ка сне је се ни и и то ку зи ме. Вр сте ро да Bo tryo
coc cus су по зна те као бо га ти из во ри раз ли чи тих ли пи да, па ово от кри ће мо же 
би ти пр ви ко рак у при ме ни ове вр сте у одр жи вој про из вод њи би о го ри ва.

КЉУЧ НЕ РЕ ЧИ: Пе ска ра, Bo tryococ cus ter ri bi lis, фи то планк тон




