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BBEAEHUE

MOHHUTOPHUHT H OIEHKA SKOJIOTHUECKOTO COCTOSTHUS BOJOEMOB, CBOC-
BPEMCHHOC NIPHHATHE MEP 0 YCTPAHCHHIO 3arPS3HCHUS TTO3BOJISIOT H30e-
’KaTh 3KOJIOTUYCCKOW KaTacTpO(bl U COXPAHATH MPUEMIIEMOS JUIS JKU3HU
Ka4yecTBO BojA. OJHUM M3 METOJOB, UCIOJIb3YEMBIX JIJIsS OIICHKU Ka4yeCcTBa
BOJIBI, SIBJIICTCS METOJ OMOWHIMKAIIUU, KOTOPBIA 00aJaeT CyMMapHBIM
3 PEKTOM U pearupyeTr Ha pa3HbIe BUBI 3arPsI3HEHUI, B TOM YHCIIC XUMU-
YECKHE M TOKCUKOJIOTHYECKHE.

BbronHIuKamus — Coco0d OICHKH aHTPOTIONCHHON HArpy3KH IO peak-
IIUY Ha HEe JKUBBIX OpPraHU3MOB-OMOMHINKATOPOB, HAIIPUMEP, JUTS BOIHBIX
00BEKTOB: CHIIBHO 3arpsI3HEHHBIX BOJI — (P-) MOJMCAIPOOHMOHTOB; YMEPEHHO
3arpsi3sHEHHBIX BoJ — (D- 1 @-) Me30canpoOHOHTOB; CJ1ab0 3arps3HCHHBIX
BOJ — (0-) OJUTOCAnpPOOMOHTOB; YMCTBIX MPUPOIHBIX BOJ — (X-) KCEHOCa-
npoOHOHTOB. B crcTeMe canmpoOHOIOrHYecKOro aHajin3a HCIOJb3YHTCS
9KCIIEPUMEHTAIBHO pa3pad0TaHHbIC CIIMCKU OMOWHINKATOPOB C YKa3aHHUEM
WX TPUHAJICKHOCTH K TOH MM MHOM 30HE CapOOHOCTH, CPEIU KOTOPHIX
JUTs aHaJIM3a KauecTBa BOJIBI B MPECHOBOAHBIX BOJIOEMaX HauboJiee MIUpO-
KO¢ MPUMCHCHHME HAIIIM CIIMCKM WHIMKATOPHBIX BHJIOB, COCTABJICHHBIC
aBropamu — V. Sladecek (B. Cnaneuek) (1973), R. Wegl (P. Beru) (1983),
C. bapunosa u ap. (2006).

VcciienoBanus 10 BBISIBJICHUIO BHIOB-OMOWHIMKATOPOB MPOBOISATCS
MIOCTOSTHHO C HCITOJIb30BAHMEM KaK TPaJUIMOHHBIX METOJOB (SIKOBIICB,
1984,1988; Uepnonpyn, 2002; Gerhardt, 2011; Epmonaesa, JIBypeueHcKas,
2013; baxenona, I'ynpuenko, 2016), Tak ¥ TOCTHIKECHHH B 00JIACTH MOJIe-
Kyssipao#t ¢punoreneruku (Long, 1998; Dias et al., 2021).

MoiekynsapHas pHUIOreHEeTHKA - CIIOCO0 YCTAHOBJICHHMS POICTBEHHBIX
CBSI3CH MEXKIY JKMBBIMH OpPraHM3MaMM Ha OCHOBE H3YYCHHUS CTPYKTYPHI
MaKpOMOJIeKY/1. B3auMOOTHOIIICHHS, YCTAHOBJICHHBIC (PHIOTEHETHYCCKON
CHUCTEMAaTHKOM, OIIMCHIBAIOT 3BOJIIOIIMOHHYIO UCTOPHIO BHJIOB M MX (hUIIOTE-
HE3, HMCTOPUYCCKHE B3aMMOOTHOIICHHUS MEXKIY OpPraHM3MaMHM WIH HX
yacTei, HanpuMep, TeHOB. BiIn3Koe poIcTBO MEXK/TY KUBBIMH OPraHU3MaMHK
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OOBIYHO COMPOBOXKIAAETCS OOJBIION CTENEHBIO CXOJICTBA B CTPOCHUU
MaKpOMOJIEKYJI, @ MOJIEKYJIbl HEPOACTBEHHBIX OPTaHU3MOB CHJIBHO Pa3iiu-
qalTcs MEXay coOoi. MosekynsipHas (QUIOTEHUs HCIOJb3YET TaKHe
JaHHBIE IJI MOCTPOEHUsl (PUIIOT€HETUYECKOr0 JIEpEeBa, KOTOPOE OTPaAXKaET
TUINOTETUYECKUNA XOJ 3BOJIIOIUMU HUCCIEAYyeMbIX Oopranu3MoB (Jlykamos,
2009).

B HacTosiiee Bpems B CIMCKaX UHAUKATOPHBIX BUIAOB THAPOOMOHTOB
MPECHOBOAHBIX BOJOEMOB UWCIUTCA JIMIb HE3HAYWUTENbHAs JOJs CyLIe-
CTBYIOIIMX BHAOB. Kak WH3BECTHO, 4eM OOJibllle BUIOB-UHIUKATOPOB
UCIIOJIB3YETCA B aHAIN3€, TEM JIOCTOBEPHEE MOTYYSHHBIN pe3ynbTaT. BhIsiB-
JIEHUE MHAMKATOPHON 3HAYMMOCTH TUJIPOOMOHTOB MO MApPKEPHBIM I'€HAM
METOAOM PEKOHCTPYKIMU (PUIOTEHETUYECKUX ACPEBHEB MO3BOJSET OIpe-
JCITUTH OOJIbIIIee KOTMISCTBO BUOB-UHIUKATOPOB 10 CPABHEHHUIO C DKCIIe-
PUMEHTAIIbHBIMUA METOJJAMU ONPEACIICHHUS.

PekoHCTpyKIUs (PUIOT€HETUUECKUX JIEPEBHEB MO0 MAPKEPHBIM I'€HAM
ruipoOouoHTOB 03€p KabaH, WAeHTUPUIUPOBAHHBIX METOJIOM CEKBEHHPO-
BaHUsI HOBOro mnokojeHus (@ponosa u 1p., 2019a), npoBoauiacy AByms
metomamu (Saitou, Nei, 1987; Tamura et al., 2004; Nei, Kumar, 2000;
Kumar et al., 2018): meTomom npucoenunenus coceneii (Neighbor-joining
method — NJ) u MmeTooM MakcuMansHOM SkoHOMEY (Maximum Parsimony
method — MP). MannkatopHast 3HaYMMOCTH TI0 KJIaCTepU3aIliU IPHUCBanBa-
Jach TUJIPOOMOHTAM Ha OCHOBE BBICOKMX 3HAUYE€HHH OyTCTpemn-aHaiu3a
(Felsenstein, 1985) B cooTBeTcTBHM CO 3HAUCHUSIMU CANIPOOHOCTEH THAPO-
owonToB M3 cnucka B. Crnagedyeka W myTéM CpaBHUTEIBHOTO aHaIW3a
carpoOHocTel TUAPOONOHTOB U3 ciucka B. Crnanedeka ¢ canpoOHOCTAMU
rUAPOOMOHTOB U3 CIMCKOB MHAMKATOPHBIX BUI0B P. Berna u C. bapunooii
c coaBTopamu. [Ipu pacxoxxaeHnn canpoOHOCTE THIPOOMOHTOB B CITUCKAX
pa3HbIX aBTOPOB, MPUOPHUTET OTAABAJICS CANPOOHOCTAM THUIPOOMOHTOB
u3 cnucka B. Cnameueka, T.x. meton Ilantine u bykka B mMoaudukammu
Cnanedyexka HMCHOJIB3YETCS U1l OLEHKM KadecTBa BOJbI JO HACTOSIIETO
Bpemenu (I'OCT, 1982).



[IpumeneHnne GUIOreHeTUUYECKOT0 aHalln3a JJIsl ONpe/IeNICHUs OTECH-
[IAAJIBHO BO3MOXHBIX CAlIPOOMOHTOB HAa OCHOBE COBPEMEHHBIX JOCTHKE-
HUW B 00siacTU OMOMH(OPMATUKH U MOJEKYJISIPHOW OWOJIOTHH, SIBISETCS
KaK CaMOCTOSITeJIbHBIM, TaK U JIOMTOJTHUTEIHHBIM HHCTPYMEHTOM (METOJIOM)
K BBISBJICHUIO BHJIOB-OMOWHIUKATOPOB JKCIEPUMEHTAILHBIMA METOJAaMU
s oneHKH KadectBa Boabl BomoéMoB (Ilatenr RU 2698651, 2019;
Ceepapyn u ap., 2018).

B HacTosmemM n3maHuu MPUBEICHBI PE3yIbTaThl (DHIIOT€HETHIECKOTO
aHaJM3a o 4eThIpéM MapkepHbIM reHam (16S pPHK, 18S pPHK, COl, rbcL)
rupoOroHTOB 03€p KabaH ¢ 11e/1bi0 MPUCBOEHUSI CAaTPpOOHOCTH HE UMEIO-
UM CcTaryca OMOMHAMKATOPOB OpraHW3Mam, SBOJIIOIIMOHHO OJU3KUM
K W3BECTHBIM CanpoOMOHTaM 110 MapKEPHBIM I'eHaM JIsl OLICHKH DKOJIOTH-

YECKOI'0 COCTOSHMS BOAOEMOB MeToAoM OwomHamkauuu (Sverdrup,
Frolova, 2019a).



1. Bunosoe pazHooOpa3ue 03¢p KadaH no MapKkepHbIM reHam

O3épa Bepxauit Kaban, Cpegunii Kaban n Hwxanii Kaban Bxomsr
B CHCTEMY TOPOJICKHX 03€p ropoaa Kazanu u pacnoyioKeHbl B IEHTPAIbHOU
UCTOpHUUYECKOM yacTu ropoaa. [[Ba ozepa — Cpennuii Kaban u Hiwxuuit Ka-
0an — coemuHeHbl boraHuueckoit mpoTokoi; o3epo Bepxumit KabGan —
00ocobyieHHbI BOJI0EM. Mopdomerpudeckue mokazarenu o3¢p Kabau
npeacrasieHbl Ha puc. 1.1 (l'opumikosa u np., 2012).

06bem, TbiC.KyH.Mm

FnybuHa makc.,m
B BepxHui

LLnprvHa make,m B CpegHuUI

OnwnHa, m HUMHUK

l||'|

Mnowapgk,ra
1 10 100 1000 10000

Puc. 1.1. MopdomeTrpuueckue nokazarenu cucremsl 03€p Kadban

MOHHMTOPHHT KauecTBa BOJIbI B 03€pax MPOBOJAMTCS OOIICTPUHATHIMU
METOJIaMH, B T.4. METOJAOM OWOWHIMKAIIMM Ha OCHOBE WICHTH()UKAIIUH
BUJIOB-MHJIMKATOPOB KaK METOJaMH MHUKPOCKOTIHH, TaK U COBPEMCHHBIMHU
MOJICKYJIIPHBIMH METOJIJaMH Ha OCHOBE MapKepHBIX reHoB (PposoBa u 1p.,
2012; ®ponosa, 2015). MapkepHbie reéHbl aKTUBHO UCIIOJIB3YIOTCS B TEXHO-
JIOTUU CEKBEHUPOBAHUS TSI MACHTU(GUKAIIMK OpraHu3MoB: TeH 16S pPHK
— s uaentudukanuu npokapuot (Cusco et al., 2018; Poirier et al., 2018;
Ibal et al., 2019); ren 18S pPHK — nns unenTudukanuu sykapuot (CupuH,
2011; Hadziavdic et. al, 2014; Ribosomal gene 18S rRNA, 2021); reun COI
— i1 uACHTU(DMKALMK )KUBOTHBIX opranu3MoB (Folmer et al., 1994; Hebert
et al., 2003a,b; [Iueep, 2009); ren rbcL — ansa naerTHGUKaA HOTOCHH-
Tesupyronux oprannsmon (Hebert et al., 2003b; A DNA barcode..., 2009).



1.1. Mapkepnuotii zen 16S pPHK npecnogoouvix 2uopoouonmos

Pubocomnass PHK mpokapuor ¢ xos3pduinmeHToM ceauMeHTaIuu
16 equnui; CBegodepra (16S pPHK) BXOIUT B COCTaB MaJlol CyObEIUHMITBI
pruOOCOM MPOKAPUOT, MPEACTABIACT COOOM OJTHOLIETIOUYECUHYIO MOCIIE0BA-
TeqbHOCTh JuuHOW 1600 map HykneotuaoB. Brtopuunas crpykTypa
16S pPHK mnpencraBieHa 4 goMeHaMu: 5 -IOMEH, LIEHTPAJIbHBIN JTOMEH,
OoubIION M Malbli 3 -moMeHbL. 16S pPHK sSBASCTCS KapKacoM, OIpeesis-
IOIIUM  TOJIOKEHHE pHOOCOMHBIX OenkoB, cBs3biBacTca ¢ MPHK
Py TIOMOIIM COJEpKaIIerocsi Ha 3 -KOHIE MOCJIEA0BATEIbHOCTH aHTH-
[Taitne-Jlanprano, cBsi3bIBaeTCs ¢ (paKTOpaMH, YYaCTBYIOIIMMH B WHUITHA-
MU TPAHCISLINH, CBS3BIBAET JIPYT C IPYTOM OOJIBIIYIO0 U MAITYIO CYOBEeI-
HUIIBI PUOOCOMBI M CTAOMIM3UPYET MPABUIBHOE CIIApUBAHHME KOJOHA
M aHTUKOJOHa B A-caiiTe OoJbIION CYOBEIUHMIIBI PUOOCOMBI
(ru.wikipedia.org/wiki/16S_pPHK). Bropuunas ctpykrypa 16S pPHK mnpuse-
neHa Ha puc. 1.1.1.
Puc. 1.1.1. Bropuunas ctpykrypa 16S pPHK,

Pa3JIUYHbIC JOMCHBI BBIACJICHBI IBETOM

(thepresentation.ru/biologiya/strukturnaya-organizatsiya-bi-
opolimerov-dnk-i-rnk)

[TocnenoBarenbHocTh 16S pPHK mpen-
CTaBJIcHa JICBATHIO THUIIEpBApUAOCIHHBIMU
y4acTKaMH, MO3BOJISIOIIUMU TIPOBOJAUTH UJICH-

TI/ICI)I/IKaHI/HO BHUIA0OB MOJICKYJSIPHBIMU MCTO-

IaMH, ¥ pa3feisioNMMA UX KOHCEPBATUBHBIMU
NOCJIEA0BATEIBHOCTIMHA, HaJMYU€ KOTOPBIX
NO3BOJISIET UCIIOJb30BAaTh YHUBEPCAIBHBIE MPAaUMEpBI JJIsI UCCIIEIOBAHUS
T00BIX OaKTEpHil U apXell BHE 3aBUCHMOCTH OT MX TAKCOHOMHYECKOMU MPH-
HajexHoctn (Weisburg et al., 1991).

bnaronaps »tuM ocobenHoctssM TeH [6S pPHK wucnonb3yercs

st puiioreHeTuyeckux uccienoBanuil. Bnepseie ren 16S pPHK nnis ycra-
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HOBJICHHUS POJCTBEHHBIX CBS3EH MEXKIy TpyIIaMu OakTepuil ObLI MpUMe-
HéH Kapnom Béze. On mpeamnonoxui, uro red 16S pPHK MOXeT ObITh
HCIIOJIH30BaH B Ka4eCTBE HAAEKHBIX MOJICKYJISIPHBIX 9acOB, TaK Kak ObLIO
YCTaHOBJIEHO, 4TO /6S pPHK W3 3BOJIIOIMOHHO JAJIEKUX BUJOB OaKTEpHUil
MMEIOT CXOJHBIE YYaCTKU MoclienoBaTenbHoctu u Gpynkiuu (Woese, FOX,
1977; Tsukuda et al., 2017).

MeToapl CeKBEHUPOBAHUS ¢ YHUBEPCAIBHBIMH IIpaliMepaMu IpuMe-
HSFOTCSl B MEAUITMHCKOM MUKPOOHMOJIOTMH KaK OBICTpast M JCIIEBast aabTep-
HaTHUBa MOP(OJIOTHYECKOMY CIOCO0Y HICHTU(UKAIUU OAKTEPUI, KOTOPBII
TpeOyeT OOoNBIIOro uuciia MaHumyanuid. Kpome Toro, cekBeHHUpoBaHUE
naét 6osee Hanéxuble pe3ynbrathl (Clarridge, 2004).

Hrke npuBeeHO pacnpeaelieHue 1Mo cTpaHaM 45 CeKBEHUPOBAHHBIX
nocyenoBaresnbHocTel o reny 16S pPHK npecHOBOAHBIX THAPOOUOHTOB,
aHAJIOTMYHBIX BUAaM, oouTaronuM B o3€pax Kabdan r. Kazanu (puc. 1.1.2).

i Mcnanma
Makmcrax Ta”i‘a”b 29,
29 2%

HOmHaa Adpura

AscTpua
2%

HOmHaA Kopen
20%

benbrua

AscTpanmn
2%

PymMbIHWA
2%

M3pannb
2%

W KuTait
2% 13%
ClIA
4%

HupaepnaHapl
4%
—_—
OuHAAHAMA
4%

repmaHua
11%

dpaHuun
7%

AnoHwWA
9%

Puc. 1.1.2. [IponieHTHOE COOTHOIIEHUE CEKBEHUPOBAHHBIX T€HOB
16S pPHK nipecHOBOHBIX THAPOOUOHTOB MO CTpaHaM

HaunGounbiiee kKoaudecTBO mocieaoBaTeabHocTel mo reny 16S pPHK
IIPECHOBOIHBIX THAPOOMOHTOB CekBeHHMpoBaHO B FOxHoit Kopee (20 %),
12



HauMeHbliee — B BenukoOpuranuu, U3paune, Pymbinuu, benbruu, ABctpa-
auu, Yexuu, Uuaun, Actpun, FOxnoit Adpuke, [lakucrane, TaliBane, Hc-
nauuu (2 %).

Pe3ynbrathel BccienoBanuii mo reny 16S pPHK Bacteria o3ép Kaban
r.Kasanu npusenensl B padorax aBTopos (Kharchenko u ap., 2019; Frolova,
Sverdrup, 2019a; Sverdrup et al., 2019a).

1.2. Mapxkepnuotit 2en 18S pPHK npecroeooubix 2uopoouonmoe

Pubocomnass PHK »sykapuor ¢ ko3dPuuueHTOM ceauMeHTaluu
18 enununy Crenodepra (/8S pPHK) sBasieTCsl KOMIIOHEHTOM MaJIol CyOh-
equuuilbl  pubocomHort PHK 'y o»sykapuor. Bropuunas CTpykTypa
18S pPHK noka3ana Ha puc. 1.2.1.

small subunit RNA Homo saplens

Puc. 1.2.1. Bropuunas crpykrypa 18S pPHK
%% Homo sapiens, pa3IN4HbIC JOMEHBI

BBIACJICHBI IIBETOM
(http://jufali.userpage.fu-berlin.de/rRNA-maps.html)

JlanHble 0  MOCJIeIOBATEIBbHOCTSIX
18S pPHK mypoko UCTIONIB3YIOTCS B (pUjIoTe-
HETUYECKOM aHaJIN3€ JJi PEKOHCTPYKIIUU
X0Ja DBOJIOLUMU OpraHu3moB. ['eH Manoun
cyobequuuibl /8S pPHK sABisieTCs OJHUM
13 HanboJIee YaCcTO MCIOIb3YEMbIX M BaXKHBIX
MapKepoB ISl TOJIMMEPa3HON LEMHON peak-
LII/II/I (TTILIP) B MOHHUTOpHHTE OMOpa3HOOOpa3us okpyskarorien cpesst (Field
etal., 1988).

Hwxe npuBeseHo pacrnpeaenerue mo ctpanam 102 cekBeHUPOBaHHBIX

nocjeaoBaresbHoCTeN 110 TeHy /8S pPHK nipecHOBOAHBIX THIPOOMOHTOB
(HeKTOH, OCHTOC, 300IIAHKTOH, (PUTOIUIAHKTOH, PaCTUTEIHLHOCTD), aHAJIO-
TUYHBIX BUJaM, oouTaromuM B o3épax Kaban r. Kazanu (puc. 1.2.2).
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MNakwuctaH
1%

CnoeeHuna I: Taunaug |>\ ®uHnAHAKA
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BenukoBpuTaHUA
2%

HOxHan Kopena
4%

Kawapa| —
1% X
McnaHma |
4%

Monblua
1%

LLiseiuapma
1%

Benbrua
11%

Poccua
7%

i ABCTpanua
FepmaHua 9%
8%

Puc. 1.2.2. IIponieHTHOE COOTHOIIEHUE CEKBEHUPOBAHHBIX T€HOB
18S pPHK nipecHOBOAHBIX THAPOOMOHTOB MO CTPaHAM

Hawnbonbliiiee koanuecTBO nocienoBaTeabHocTe no reny 1/8S pPHK
MIPECHOBOAHBIX TUIPOOMOHTOB cekBeHHpoBaHo B CIIA (27 %), HauMeHb-
mee — B llakucrane, llIBennapuu, Ilosmbme, bpaswiuu, danun, Mpaxe
(1 %).

Pesynbratel nccnenoBanuii mo reny 18S pPHK ruapoOHOHTOB 03Ep

Kaban r. Kazanu npuseneHsl B pabotax aBTopoB (CBepapyim, Ppoiosa,
2020a,0,B,r; Frolova & Sverdrup, 2019b,c; Sverdrup & Frolova, 2019b).
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1.3. Mapkepnotii 2zen COIl npecrnosoonvix cudpoouonmos

[HuToXpoM c-oKcuaa3a (IIMTOXPOMOKCH/IA3a) SIBISETCS MOCIEIHUM
OCJIKOBBIM KOMIUIEKCOM B JBIXaTEJIbHOM II€MU IMEepeHOca SJICKTPOHOB.
Eé rmaBHOM (yHKIMEH SBISETCS IMEPEHOC 3JIEKTPOHOB C IUTOXpOoMa-C
Ha KUCJIOpOoJ ¢ oOpa3oBaHueM Bojbl. OHa JIOKAJIM30BaHA HA BHYTPEHHEU
MeMOpaHe MUTOXOHAPUIN DYKApUOT U Ha KJIIETOYHOM MeMOpaHe MPOKapHUOT.
DepMEHT COCTOUT W3 PA3IMYHOrO 4ucia cyobeauHull oT 3-4 y GakTepuit
no 13 y nrun u maekonutaronmx. Enquauiel 1-3 o0nanaroT kaTaauTaye-
CKOM aKTUBHOCTbHIO, KOJUPYIOTCS MHUTOXOHJPUAIBHBIMU T€HAMH U SIBJIS-
IOTCSl TOMOJIOTMYHBIMU Yy TPOKAPUOT M JyKapuoT. VIMEHHO Mo3ToMYy,
a TakKe Mo MPUYMHE JTy4IIed U3y4eHHOCTH, JIJI UCCIEOBAHUS UCTIOJIb3Y-
eTcs reH cyobeauuuibl | manaoro ¢pepmenta - COl (ru.wikipedia.org/wiki/Llu-
Toxpom c-okcunasa). CTpykTypa Oenka cyObeaHHHIBI | IIUTOXPOMOKCHAA3HI
Homo sapiens npejncrasieHa Ha puc. 1.3.1.

Puc. 1.3.1. Ctpykrypa Oenika, KOAUPYEMOTO
MUTOXOHApHaTLHBIM reHoM COl
(www.rcsb.org/structure/5Z62)

Hwxe npuBeneHo pacnpeneneHue no ctpanaM 137 CeKBEeHUpOBaHHBIX
nocienoBarenbHoctet mo reHy COl  mpecHOBOAHBIX THUAPOOMOHTOB
(HeKTOH, OEHTOC, 300IUIAaHKTOH), AHAJOTHYHBIX BHJJIaM, OOHUTAIOITUM
B 03&pax Kaban r. Kazanu (puc. 1.3.2).
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Puc. 1.3.2. IIpouieHTHOE COOTHOIIEHNE CEKBEHUPOBAHHBIX reHoB COI
MIPECHOBOJIHBIX THIPOOMOHTOB IO CTpaHaAM

Hanbonpiee komnaecTBO mocienoBaTeabHocTer mo reny COl mpec-
HOBOJHBIX THAPOOHOHTOB cekBeHupoBano B Kanane (17 %), HanMeHbllee
— B [anun, TaiiBane, SAnonun, Uaaumn, ABcrpanuu, Cinosenuu, llIBenun,
Taunnanae, cronun, ['perun, Benrpuu, bensrun, Hosoit 3enanauu, Mpake
(1 %).

Pe3ynbTaThl uccaenoBanuii mo reny u npoaykrty resa COIl rugpobuo-
HTOB 03¢p Kaban r.Kazanu npuBeneHsl B paboTtax aBTOpoB (XyCcawmHOB
u ap., 2018; Xycaunos, ®posona, 2018; dponosa u ap., 2018; Frolova,
Husainov, 2017; Frolova, Husainov, 2016; XycaunoB, ®ponosa, 2016;
Xycaunos, ®pososa, 2015; Frolova, Husainov, 2015; ®pososa, XycanHos,

2014; Husainov et al., 2010).
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1.4. Mapxepnbutit 2en YOCL npecrnosoonsvix homocunmesupyrowux
2UOpoOUOHmMO8

Pubynozooucgocpamxapboxcunaza (PybucKo) ssnsercs depmen-
TOM B 1ukJie KajapbBuHA, OCYIIECTBISIEMBIM PACTEHUSIMU B POTOCUHTE3UPY-
IOIMMH ITPOKApHOTaMH, B KOTOPOM OH IIPHUCOCIUHSICT YTIICKUCIBINA Ta3
K pubyno3o-1,5-6ucdhochary. Kpome T0oro, oH y4acTByeT B OKHCICHHUU
pudyno3obucdocdara B mporecce AbIXaHUs y BCEX OpraHu3MoB. DepMeHT
COCTOMT U3 2 CyOBeIUHMIL: OO0JBINON (MosekysipHas macca Oenka 55000
Ha) u manoii (13000 [la). bonbmias nens kogupyercs B JIHK xmopormiacta
(ren rbclL), a mamas B sape (red rbcS). DTOT (GEepMEHT HCIOIB3YETCs
B (UIOICHETHYCCKUX HCCICAOBAaHUIX, TaK KaK OH SBIIACTCSA OJHHM
13 HamOoJiee pacmpocTpaHEHHBIX (hepMeHTOB. Yalle BCEro MCIOJb3yeTCs
Oosbiiasi CyObEIUHMIIA, TAaK Kak Majas CcyObeAuHHUIIa OOHapyKeHa
HEe y Bcex opraHu3MoB (ru.wikipedia.org/wiki/Pu6ymnozobucdocharkapbokcu-
naza). CTpyKTypa OOJIBbIION CyObeIMHMIIBI ITOKa3aHa Ha puc. 1.4.1.

Puc. 1.4.1. Ctpykrypa 001b1110#1 CyObEAUHULIBI
PybucKo Triticum aestivum
(www.rcsb.org/structure/5SWSK)

Hmxe mpuBeeHo pacnpeaeneHue mo crpanam 124 ceKkBeHHPOBaHHBIX
MOCIIeIOBATEIPHOCTEH 110 TeHY IDCL mpecHOBOAHBIX POTOCHHTEIUPYIOITIX
TUJIPOOMOHTOB, AaHAJIOTMYHBIX BHJaM, oOWTarIuM B o03¢pax KabaH
r. Kazanu (puc. 1.4.2).
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Puc. 1.4.2. TIpoiieHTHOE COOTHOIIIEHNE KOJIMUYECTBA CEKBEHUPOBAHHBIX I'e-
HOB rbcL mo crpanam

Haubompliiee KOIMYECTBO IOCIACAOBATEILHOCTEH MmO TeHy rbcl
IIPECHOBOJIHBIX TUApoOHoHTOB cekBeHnpoBano B CIIA (31 %) u Benuko-
opuranuu (11 %), Hanmenbiiee — B Mekcuke, Mcnanuu, Tynuce, Unauu,
benernu, HoBou 3enanaun, Ounnsaauu, Yumm, CaynoBckod ApaBun
(1 %).

Pe3ynbTathl vcciea0Banuil 1Mo reny rbcl rugapodnonToB 03ép Kaban
r. Kazanu npuBenens B padboTtax aBTopos (Sverdrup et al., 2019b; ®dponosa,
Ceepapyn, 2019; Frolova, Sverdrup, 2018; Kharchenko et al., 2018;
®dpomosa u ap., 2012).
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1.5. Buowt cuopoouonmos o3ép Kaoan, uoenmuguuupoeannuvie
NnO MapKepHbIM 2eHAM

Buasl ruipodronToB 03€ép Kabdan, uaeHTuduirpoBaHHbIE IO MapKep-
HbIM reHam 16S pPHK, 18S pPHK, COl, rbcL meTtonom cekBeHHpOBaHUS
HOBOT'O TTOKOJICHUSI, a TAK)KE BUABI-MHAUKATOPHI PA3HbIX 30H CAIPOOHOCTHU
U3 cucKa UHAUKaTOpHBIX BUIOB B. Crajneuexa (HOBbIC HAa3BaHUSI OpTaHU3-
MOB MpPUBEJEHbI B KBAJpaTHBIX CKOOKaxX psAJIOM CO CTapbiM Ha3BaHUEM
opranu3ma u3 cnucka B. Crnaneueka) ¢ ykazaHueM HACHTU(PUKAITMOHHBIX
HOMEPOB U3 MEXKJIyHapOJAHON 0a3bl JAHHBIX HYKJICOTHIHBIX IMOCIIEI0BA-
TenbHOCTEl GenBank M TakCOHOMHUYECKOTO IOJIOKCHHUS OPraHu3MOB W3
0a3bl JaHHbIX Taxonomy Browser c caitta NCBI na momeHT oOparienus —
oKTs10pb 2021, CUKBEHCHI KOTOPBIX HMCIIOJIb30BaHbI B (PUIOTCHETUUYECKUX

HCCIIeIOBAaHUSAX, MpUBeACHb HIke B Tadn. 1.5.1-1.5.4 (dponosa u np.,
2019a,b).
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Tabnuya 1.5.1

Buasl ruipoouonToB 03ép Kabdan, unentuduimpoBandsie o MmapkepHomy reny 16S pPHK

Taxconomusn Canpo0HocTh NCBI
O3epa KabGan . . . B. Caaneuex
P Kingdom Phylum Class Order Family Genus + Species A 16S pPHK
16S pPHK Bacteria (kpome Cyanobacteria)
VSN Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae Variovorax paradoxus NR_036930
Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae Lampropedia hyalina a-b NR_114109
- . . - Burkholderiales incertae .
Bacteria Proteobacteria Betaproteobacteria Burkholderiales sedis Leptothrix ochracea b HQ290516
. . . . Burkholderiales incertae -
Bacteria Proteobacteria Betaproteobacteria Burkholderiales sedis Sphaerotilus natans p-a NR 104787
Bacteria Proteobacteria Betaproteobacteria Nitrosomonadales Spirillaceae Spirillum volutans p M34131
S Bacteria Proteobacteria Betaproteobacteria Neisseriales Neisseriaceae I(i:try;':r:gg;cum NR_116413
N Bacteria Proteobacteria Gammaproteobacteria | Xanthomonadales Xanthomonadaceae ziil:g;);(:nthomonas NR_025105
Bacteria Proteobacteria Gammaproteobacteria | Thiotrichales Thiotrichaceae Beggiatoa alba p NR_041726
. . . A I Beggiatoa
Bacteria Proteobacteria Gammaproteobacteria | Thiotrichales Thiotrichaceae leptomitiformis p NR_156085
N Bacteria Proteobacteria Gammaproteobacteria | Pseudomonadales Pseudomonadaceae Pseudomonas veronii NR_028706
. . . Azotobacter agilis
Bacteria Proteobacteria Gammaproteobacteria | Pseudomonadales Pseudomonadaceae [Azomonas agilis] p NR_114164
Bacteria Proteobacteria Gammaproteobacteria | Thiotrichales Thiotrichaceae Thiothrix nivea p NR_118687
. . . . . Laprocystis
Bacteria Proteobacteria Gammaproteobacteria | Chromatiales Chromatiaceae roseopersicina p NR 025288
. . . . . Chromatium
Bacteria Proteobacteria Gammaproteobacteria | Chromatiales Chromatiaceae minutissiumum p NR 036975
Bacteria Proteobacteria Gammaproteobacteria | Chromatiales Chromatiaceae Chromatium vinosum p NR_074585
Bacteria Proteobacteria Gammaproteobacteria | Chromatiales Chromatiaceae Chromatium okenii p NR_025315
S Bacteria Proteobacteria Gammaproteobacteria | Chromatiales Chromatiaceae Thiocystis violascens NR_ 102951
\% Bacteria Proteobacteria Alphaproteobacteria Sphingomonadales Sphingomonadaceae Sphingomonas wittichii NR_027525
VN Bacteria Fusobacteria Fusobacteriia Fusobacteriales Fusobacteriaceae goer':]oebrzgtenum NR_025533
VSN Bacteria Actinobacteria Actinobacteria Actinomycetales Micrococcaceae Micrococcus luteus NR_037113

20



https://www.ncbi.nlm.nih.gov/nucleotide/NR_114109.1?report=genbank&log$=nucltop&blast_rank=1&RID=BPTR0KEX013

Takconomusn CanpoGHocTb NCBI
O3epa Kadan . . . B. Caapeuex

Kingdom Phylum Class Order Family Genus + Species 16S pPHK
VN Bacteria Firmicutes Clostridia Clostridiales Peptococcaceae rlﬁ:i;]dlggisporosmus NR_024933

Bacteria Firmicutes Bacilli Lactobacillales Streptococcaceae ﬁ;roeg;ﬁz:ccus p MH916557
SN Bacteria Verrucomicrobia | Verrucomicrobiae Verrucomicrobiales Verrucomicrobiaceae Zgg(s)tnht(ieicobacter NR_026023
N Bacteria Bacteroidetes Bacteroidia Bacteroidales Tannerellaceae (I;’E:Zg)sﬁit:rmdes NR_041342

Bacteria Chlorobi Chlorobia Chlorobiales Chlorobiaceae Chlorobium limicola p AB054671
16S pPHK Cyanobacteria
S Bacteria Cyanobacteria Cyanophyceae Synechococcales Coelosphaeriaceae Snowella rosea AJ781042
\% Bacteria Cyanobacteria Cyanophyceae Synechococcales Merismopediaceae Merismopedia glauca 498424976
VSN Bacteria Cyanobacteria Cyanophyceae Chroococcales Chroococcaceae Gloeocapsa turgida 0 667668718
VSN Bacteria Cyanobacteria Cyanophyceae Chroococcales Microcystaceae Microcystis aeruginosa b 844176679

Bacteria Cyanobacteria Cyanophyceae Oscillatoriales Oscillatoriaceae Oscillatoria limosa a-b 664803848
VSN Bacteria Cyanobacteria Cyanophyceae Oscillatoriales Oscillatoriaceae Oscillatoria limnetica 0-b 3336898
SN Bacteria Cyanobacteria Cyanophyceae Oscillatoriales Oscillatoriaceae Phormidium mucicola 2760615
VS Bacteria Cyanobacteria Cyanophyceae Nostocales Nostocaceae Anabaena sheremetievi 16944865
SN Bacteria Cyanobacteria Cyanophyceae Nostocales Nostocaceae Anabaena affinis b 8896057
\% Bacteria Cyanobacteria Cyanophyceae Nostocales Nostocaceae Anabaena variabilis 896688313
VSN Bacteria Cyanobacteria Cyanophyceae Nostocales Nostocaceae Anabaena flos-aquae b 1021482749
\% Bacteria Cyanobacteria Cyanophyceae Nostocales Nostocaceae Anabaena augstumalis 55162859
VSN Bacteria Cyanobacteria Cyanophyceae Synechococcales Merismopediaceae {\:slz'issgomp:dla a-b 1233260287
N Bacteria Cyanobacteria Cyanophyceae Oscillatoriales Oscillatoriaceae Oscnlato_na 33327321

planctonica

V — Bepxunii Kaban, S — Cpexnanit Kaban, N — Hmxauii Kaban
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Tabnuya 1.5.2

Buasl ruipoouonToB 03ép Kadan, unentuduimpoBandsie o mapkepuomy reny 18S pPHK

Osepa Taxconomusn CanpoGHocth NCBI
Ka6an Kingdom | Phylum Class | Order Family | Genus + Species B. Cnanevex 188 pPHK
18S pPHK Streptophyta
\ Plantae Streptophyta Zygnemophyceae Desmidiales Desmidiaceae C_osmarlum 215541101
bioculatum
VS Plantae Streptophyta Zygnemophyceae Desmidiales Desmidiaceae ﬁteaurastrum grac- 0-b 154466515
VS Plantae Streptophyta Zygnemophyceae Desmidiales Desmidiaceae Jl{\él;gsts;tre:as 356460250
S Plantae Streptophyta Zygnemophyceae Desmidiales Desmidiaceae {\:I;;Eizterlas 356460252
N Plantae Streptophyta Zygnemophyceae Desmidiales Desmidiaceae Er?gmg:::nm 215541127
\ Plantae Streptophyta Zygnemophyceae Desmidiales Desmidiaceae Actinotaenium 23304137
phymatosporum
VN Plantae Streptophyta Zygnemophyceae Desmidiales Peniaceae Penlum_ 5852422
margaritaceum
\ Plantae Streptophyta Zygnemophyceae Zygnematales Zygnemataceae Z_y ghema 669688778
circumcarinatum
Plantae Streptophyta Zygnemophyceae Desmidiales Closteriaceae Closterium venus b AF352236
VN Plantae Streptophyta Zygnemophyceae Desmidiales Gonatozygaceae gczr:éa;(:a/gon 1184240
Potamogeton
N Plantae Streptophyta Magnoliopsida Alismatales Potamogetonaceae pectinatus a-b 145688034
[Stuckenia pecti-
nata]
L . . Elodea
VSN Plantae Streptophyta Magnoliopsida Alismatales Hydrocharitaceae . 6273801
canadensis
S Plantae Streptophyta Magnoliopsida Ceratophyllales Ceratophyllaceae gcehrﬁ]t;& r:%/llum 145688071
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Osepa Takconomus CanpoGHocTh NCBI

Kaban Kingdom Phylum Class Order Family Genus + Species B. Cnapeuex 188 pPHK
S Plantae Streptophyta Magnoliopsida Ceratophyllales Ceratophyllaceae Ceratophyllum 6467912

submersum
S Plantae Streptophyta | Magnoliopsida Poales Juncaceae Juncus effusus 7595464
VN Plantae Streptophyta [ Magnoliopsida Poales Typhaceae Typha latifolia 6273840
VSN Plantae Streptophyta Magnoliopsida Poales Poaceae ESST: g:]iwsltes 410027482
VS Plantae Streptophyta Magnoliopsida Alismatales Alismataceae :éljarﬂ?cglantago— 66969257
L Typha
SN Plantae Streptophyta Magnoliopsida Poales Typhaceae anguatifolia 61741968
18S pPHK Chlorophyceae
\ Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Characiochloridaceae \?;(:Iﬁg}gfn[;odlum 167202
\ Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Chlamydomonadaceae pcgrl]% rrc;rp;nas 1857184
N Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Protosiphonaceae Eg?rt;g;gg:n 449534521
Chlamydomonadales .
\ Plantae Chlorophyta Chlorophyceae Chlamydomonadales incertae sedis Ettlia minuta 167204
VN Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Chlamydomonadaceae glt;for%?& monas 749444543
\ Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Chlamydomonadaceae ;?rlgéng/ncigmonas 2465176
VN Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Haematococcaceae SeL;r:SStIJm 1003585964
VS Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Spondylomoraceae Pascherina tetras 877807233
VSN Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Phacotaceae :Derr]lztii(z:%tlisris b 18025097
SN Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Phacotaceae &Fl’rtlzrj?:;as b 15281651
N Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Chlamydomonadaceae g:II;prt?a T:nas 387159385
Ixipapillifera

Vv Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Chlamydomonadaceae pauromitos 1009286820
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Ogepa Takconomusn Caﬂpoﬁﬂoc'rb NCBI

Kaban Kingdom Phylum Class Order Family Genus + Species B. Cnapeuex 188 pPHK
\Y Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Chlamydomonadaceae \C/:ehrlr?arloi;nonas 770466690
N Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Chlorococcaceae ﬁ?&g{gﬁﬁﬁfum 1190062219
\Y Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Chlamydomonadaceae (Ijjez?r%fj?irdmla 1009286826
\Y, Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Chlamydomonadaceae an:Pa%(i%r:]g“a 1009286814
VN Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Chlamydomonadaceae 5:3{{Zamph|chlorls 1009286825
\Y, Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Dunaliellaceae Z?JSJ?;]:MS 1498143
\Y, Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Dunaliellaceae 5?{)?:}%20%5 124358519
VSN Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Chlamydomonadaceae Xé:f:g;ﬁ?‘ys 1003585976
VN Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Chlamydomonadaceae &I?:]e;]rgggimonas a 582986730
VSN Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Volvocaceae Pandorina morum b 442571977
VN Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Chlamydomonadaceae | Carteria lunzensis 375334221
\Y, Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Chlamydomonadaceae | Carteria radiosa 6007758
VN Plantae Chlorophyta Chlorophyceae _Chlorophycgae _Chlorophycgae _Tetrafla_gell_ochlor 375127630

incertae sedis incertae sedis is mauritanica
\Y, Plantae Chlorophyta Chlorophyceae Chaetophorales Aphanochaetaceae Q%Zir;ochaete 317453172
- Golenkinia

S Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Golenkiniaceae paucispina JQ315534
\ Plantae Chlorophyta Chlorophyceae Chaetophorales Chaetophoraceae 3LT§:§haera 664686831
VN Plantae Chlorophyta Chlorophyceae Marsupiomonadales | Marsupiomonadaceae Egg:ﬁizgleena 998246306
\ Plantae Chlorophyta Chlorophyceae Sphaeropleales Sphaeropleaceae Q(t)rriic;morpha 669688658
\ Plantae Chlorophyta Chlorophyceae Ulvales Monostromataceae ZI:/In(;r;((:);;[/r:ma 953415679
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\Y Plantae Chlorophyta Chlorophyceae Sphaeropleales Bracteacoccaceae El:ﬁ;ttizcoccus 409186137
. Follicularia
\Y Plantae Chlorophyta Chlorophyceae Sphaeropleales Radiococcaceae botryoides 523583536
Characium
\Y Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Chlorococcaceae typicum 669688690
VN Plantae Chlorophyta Chlorophyceae Sphaeropleales Hydrodictyaceae gjgllg;trum b 169021
Pediastrum
\Y, Plantae Chlorophyta Chlorophyceae Sphaeropleales Hydrodictyaceae g:ﬁgﬁ:ﬂm [Para- 56123335
biradiatum]
. Pseudopediastru
N Plantae Chlorophyta Chlorophyceae Sphaeropleales Hydrodictyaceae m boryanum 59895742
VS Plantae Chlorophyta Chlorophyceae Sphaeropleales Selenastraceae El;;?igerlella b 844176306
VSN Plantae Chlorophyta Chlorophyceae Sphaeropleales Selenastraceae g/:?f?ﬁr:?iph'd'um 844177032
Raphidocelis con-
torta
S Plantae Chlorophyta Chlorophyceae Sphaeropleales Selenastraceae [Kirchneriella 664686838
contorta]
\ Plantae Chlorophyta Chlorophyceae Sphaeropleales Selenastraceae ﬁjr;li(flcs)tr::])iesmus 19847846
VSN Plantae Chlorophyta Chlorophyceae Sphaeropleales Selenastraceae ('\:g?]?g:g F::'d'um 56901049
N Plantae Chlorophyta Chlorophyceae Sphaeropleales Selenastraceae Monoraphidium 933801136
komarkovae
N Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae t[))reiassr}]lci)edrfssi?us 693012436
VS Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae Desr_nodesmus 664686843
denticulatus
VN Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae 2;31?13(11?153%3 1003095386
VSN Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae Scenedesmus b 1237896212

quadricauda

25




Ogepa Takconomusn Caﬂpoﬁﬂoc'rb NCBI
Kaban Kingdom Phylum Class Order Family Genus + Species B. Cnapeuex 188 pPHK

N Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae 2<;fnr;tatﬂismus 582986731

S Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae gg?ézztnrqum as- 27448239

VSN Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae Cc_nelastrum b 442571950
microporum
Scenedesmus
raciborskii

\Y, Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae [Acutodesmus 9279826
raciborskii]

SN Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae zgﬁ?jgesmus 6624715
Scenedesmus
obliquus

VSN Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae [Tetradesmus b 6624717
obliquus]

VN Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae ;F))eegttilrr:gt(fj essmus 9279824
Coelastrum

SN Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae pseudomicrospor 27448240
um

VN Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae Scene_desmus b 9279820
acuminatus

VSN Plantae Chlorophyta Chlorophyceae Sphaeropleales Schroederiaceae Sggég?ge”a 9438166

VSN Plantae Chlorophyta Chlorophyceae Sphaeropleales Selenastraceae mi?]ﬁ;;ph'd'um 56901054

VSN Plantae Chlorophyta Chlorophyceae Sphaeropleales Selenastraceae Raphld_ocells 304570485
subcapitata

VN Plantae Chlorophyta Chlorophyceae Sphaeropleales Selenastraceae Seler_mastrum 9622215
capricornutum

VSN Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae ﬁ%igﬁﬁ‘:mus b KX257361
Scenedesmus

VSN Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae arcuatus [Co- b 134105878

masiella arcuata]
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Scenedesmus
granulatum
S Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae [Desmodesmus 589888439
granulatus]
18S pPHK Trebouxiophyceae
. Actinastrum
VSN Plantae Chlorophyta Trebouxiophyceae Chlorellales Chlorellaceae hantzschii b 1092175819
VSN Plantae Chlorophyta Trebouxiophyceae Chlorellales Chlorellaceae Chlorella vulgaris p-a 1237896213
VN Plantae Chlorophyta Trebouxiophyceae Chlorellales Chlorellaceae m:i:?;:r:nlum b 113524768
VN Plantae Chlorophyta Trebouxiophyceae Chlorellales Chlorellaceae lr\g:;:sr:\;:itlnlum 297501471
\ Plantae Chlorophyta Trebouxiophyceae Chlorellales Chlorellaceae m:g;]%?ls’upmhae”um 37362085
. Meyerella
VS Plantae Chlorophyta Trebouxiophyceae Chlorellales Chlorellaceae ) 28883446
planktonica
VN Plantae Chlorophyta Trebouxiophyceae Chlorellales Chlorellaceae E:srs?g:]ilorella 50344699
\ Plantae Chlorophyta Trebouxiophyceae Chlorellales Chlorellaceae Muriella terrestris 3721581
VN Plantae Chlorophyta Trebouxiophyceae Chlorellales Chlorellaceae Chlor_el_la 929234175
sorokiniana
VN Plantae Chlorophyta Trebouxiophyceae Trebouxiales Trebouxiaceae ,I[‘i(r)glzsni?jera 8117156
VN Plantae Chlorophyta Trebouxiophyceae _Trebouxmphyceae Trebouxm_phyceae In- Botryqpoccus o-b 225903793
incertae sedis certae sedis braunii
N Plantae Chlorophyta Trebouxiophyceae Prasiolales Prasiolaceae f;;f;gﬁ%ccus 557844190
VSN Plantae Chlorophyta Trebouxiophyceae Prasiolales Koliellaceae Koliella longiseta 164507925
\ Plantae Chlorophyta Chlorophyceae ((:Zehrl'[(;reo&hdyigeae in- gglgggi[;hyceae INCET" | Trochiscia hystrix 9438167
Plantae Chlorophyta Trebouxiophyceae Chlorellales Oocystaceae Oocystis solitaria 7578831
\Y Plantae Chlorophyta Trebouxiophyceae Chlorellales Oocystaceae ?g?:éﬂggla 824632969
Vv Plantae Chlorophyta Trebouxiophyceae Chlorellales Oocystaceae :_Oan%eigzie;mla 442571948
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VSN Plantae Chlorophyta Trebouxiophyceae Chlorellales Oocystaceae Oocystis lacustris b-o 115333318
\ Plantae Chlorophyta Trebouxiophyceae Chlorellales Oocystaceae Oocyst|§ 1093393064
rhomboideae
\ Plantae Chlorophyta Trebouxiophyceae Chlorellales Oocystaceae Franc_elg 664686852
amphitricha
. Oocystis
N Plantae Chlorophyta Trebouxiophyceae Chlorellales Oocystaceae Marssonii 7578833
18S pPHK Chrysophyceae
VN Chromista | Ochrophyta Chrysophyceae Chromulinales Chromulinaceae gzgg%n;onas 959096425
\ Chromista | Ochrophyta Chrysophyceae Chromulinales Chromulinaceae Urog]enop5|s 5257242
americana
. . . Dinobryon
VN Chromista | Ochrophyta Chrysophyceae Chromulinales Dinobryaceae divergens b 1210424080
. . . Dinobryon
Chromista | Ochrophyta Chrysophyceae Chromulinales Dinobryaceae pediforme 728802316
Chromista | Ochrophyta Chrysophyceae Hibberdiales Hibberdiaceae Hibberdia magna 174830
Chromista | Ochrophyta Chrysophyceae Chromulinales Chromulinaceae dO;::igmonas 407079771
S Chromista | Ochrophyta Chrysophyceae Chromulinales Chrysolepidomonadac Chrysolepldo_mon 984294394
eae as dendrolepidota
VSN Chromista | Ochrophyta Chrysophyceae Chromulinales Paraphysomonadaceae :’arap_h)_/somonas 5360692
oraminifera
\ Chromista | Ochrophyta Chrysophyceae Chromulinales Chromulinaceae gggh?;?;;'s 5257246
VS Chromista | Ochrophyta Chrysophyceae Chromulinales Chromulinaceae Ch_romull_n a 174168
chionophila
\Y Chromista | Ochrophyta Chrysophyceae Hibberdiales Hibberdiaceae aziﬁ?rci)phyton 281371119
. . . Lagynion
\Y Chromista | Ochrophyta Chrysophyceae Hibberdiales Stylococcaceae scherffelii 5257240
18S pPHK Synurophyceae
VS Chromista | Ochrophyta Synurophyceae Synurales Mallomonadaceae Mallpmonas 2058482
matvienkoae
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N Chromista | Ochrophyta Synurophyceae Synurales Mallomonadaceae Mallomona_ls 1003703566
paragrandis
Chromista | Ochrophyta Synurophyceae Synurales Mallomonadaceae Synura_ 2058487
mammillosa
Chromista | Ochrophyta Synurophyceae Synurales Mallomonadaceae Synura spinosa b-o 859809142
VS Chromista | Ochrophyta Synurophyceae Synurales Mallomonadaceae L\g?(;llj);?;)nas 859810519
VS Chromista | Ochrophyta Synurophyceae Synurales Mallomonadaceae ls\{lrai\gfamonas 2058485
S Chromista | Ochrophyta Synurophyceae Synurales Mallomonadaceae ,'[\gsyl?rn;?anas b 859810515
VN Chromista | Ochrophyta Synurophyceae Synurales Mallomonadaceae Synura asmundiae 859808989
Chromista | Ochrophyta Synurophyceae Synurales Mallomonadaceae Synura petersenii b 2058488
Chromista | Ochrophyta Synurophyceae Synurales Synuraceae Tessell_arla 2058491
volvocina
VSN Chromista | Ochrophyta Synurophyceae Ochromonadales Ochromonadaceae Poterlochron_]ona 5689047
s malhamensis
\Y, Chromista | Ochrophyta Synurophyceae Ochromonadales Ochromonadaceae Dunaliella salina 90901919
18S pPHK Bacillariophyceae
\ Chromista | Ochrophyta Bacillariophyceae Naviculales Naviculaceae Navicula . 1005406241
cf.normaloides
S Chromista | Ochrophyta Bacillariophyceae Naviculales Naviculaceae Navicula viridula a 952988059
\ Chromista | Ochrophyta Bacillariophyceae Naviculales Naviculaceae Navicula a 10697089
cryptocephala
\ Chromista | Ochrophyta Bacillariophyceae Naviculales Naviculaceae Navicula . 952988073
cryptotenelloides
. I I S Bacillaria
\ Chromista | Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae paxillifer 959096469
\ Chromista | Ochrophyta Bacillariophyceae Eunotiales Eunotiaceae Eunotia minor 789408372
VSN Chromista | Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae ggiﬁﬁgﬁs a 58416148
. o _ T Nitzschia
VSN Chromista | Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae : . 459936772
draveillensis
S Chromista | Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia linearis 0-b 58416159

29




Osepa Takconomus CanpoGHocTh NCBI
Kaban Kingdom Phylum Class Order Family Genus + Species B. Cnapeuex 188 pPHK
\Y Chromista | Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae gl;r:f)ﬁgzz 56398975
VSN Chromista | Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae R‘)‘ﬁ?gglf 0-b 58416170
VSN Chromista | Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae g%lsltne drirSItTr:eca 823270816
\Y, Chromista | Ochrophyta Bacillariophyceae Rhabdonematales Rhabdonemataceae Egﬁg?i?;ﬂfnma 555823261
. S . _ Conticribra
\Y, Chromista | Ochrophyta Bacillariophyceae Thalassiosirales Thalassiosiraceae . L 910269112
weissflogiopsis
N Chromista | Ochrophyta Bacillariophyceae Chaetocerotales Chaetocerotaceae ggr%it%%eurss 959096453
. S . . Hemiaulus
VN Chromista | Ochrophyta Bacillariophyceae Hemiaulales Hemiaulaceae sinensis 511648705
S Chromista | Ochrophyta Bacillariophyceae Surirellales Surirellaceae gg:topleura b-a 906411159
. S . . Cocconeis
VSN Chromista | Ochrophyta Bacillariophyceae Cocconeidales Cocconeidaceae placentula b 329343421
\Y, Chromista | Ochrophyta Bacillariophyceae Naviculales (Naviculales) 2uusrl]rfl(i)s[,)h”a 694880111
N Chromista | Ochrophyta Bacillariophyceae Naviculales Sellaphoraceae Smeilr:?rggora 952988066
. S . Amphora
SN Chromista | Ochrophyta Bacillariophyceae Thalassiophysales Catenulaceae of pediculus 698226595
SN Chromista | Ochrophyta Bacillariophyceae Thalassiophysales Catenulaceae Amphora ovalis o-b 612408395
\Y Chromista | Ochrophyta Bacillariophyceae Cocconeidales Achnanthidiaceae A(_:hna}nthldlum 789408363
minutissimum
. I Placoneis
VSN Chromista | Ochrophyta Bacillariophyceae Cymbellales Cymbellaceae elginensis 329343436
VS Chromista | Ochrophyta Bacillariophyceae Cymbellales Gomphonemataceae Reimeria sinuata 952988089
VN Chromista | Ochrophyta Bacillariophyceae Cymbellales Gomphonemataceae g?nrzﬁgonels 725655038
VSN Chromista | Ochrophyta Bacillariophyceae Cymbellales Gomphonemataceae Sgrr:l%fzgrr:]ema 168145694
S Chromista | Ochrophyta Bacillariophyceae Cymbellales Rhoicospheniaceae sgg:gsi?:;ema 725655063

30




Ogepa Takconomusn Caﬂpoﬁﬂoc'rb NCBI
Kaban Kingdom Phylum Class Order Family Genus + Species B. Cnapeuex 188 pPHK
SN Chromista | Ochrophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella cistula b 725655009
S Chromista | Ochrophyta Bacillariophyceae Cymbellales Cymbellaceae Cymb_ella . 41393010
cymbiformis
VSN Chromista | Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia palea a 635009779
18S pPHK Coscinodiscophyceae
\Y Chromista | Ochrophyta Coscinodiscophyceae Melosirales Melosiraceae Melosira varians b 27262971
VSN Chromista | Ochrophyta Coscinodiscophyceae Thalassiosirales Stephanodiscaceae Cyclotel_la_ a-b 98990544
meneghiniana
. Lo . . Aulacoseira
VSN Chromista | Ochrophyta Coscinodiscophyceae Aulacoseirales Aulacoseiraceae granulata b 370991410
. S . Amphora
\Y, Chromista | Ochrophyta Bacillariophyceae Thalassiophysales Catenulaceae laevissima. 612408392
. Lo . . . . Urosolenia
\Y, Chromista | Ochrophyta Coscinodiscophyceae Rhizosoleniales Rhizosoleniaceae eriensis 329343406
VSN Chromista | Ochrophyta Coscinodiscophyceae Thalassiosirales Thalassiosiraceae S:ﬁ;frri?jga 985768681
. L . . Cyclotella
VSN Chromista | Ochrophyta Coscinodiscophyceae Thalassiosirales Stephanodiscaceae bodanica 0 98990725
VSN Chromista | Ochrophyta Coscinodiscophyceae Thalassiosirales Stephanodiscaceae gggilﬁztephanos 549438591
VSN Chromista | Ochrophyta Coscinodiscophyceae Thalassiosirales Stephanodiscaceae ﬁ;enpigsgr?i(ijlscus a 72398633
VSN Chromista | Ochrophyta Coscinodiscophyceae Thalassiosirales Stephanodiscaceae ;erp\)/r&znodlscus 952988046
Cyclotella
VN Chromista | Ochrophyta Coscinodiscophyceae Thalassiosirales Stephanodiscaceae choctawhatcheea 168145946
na
VSN Chromista | Ochrophyta Coscinodiscophyceae Thalassiosirales Thalassiosiraceae Thalassiosira 45356663
pseudonana
18S pPHK Fragillariophyceae
N Chromista | Ochrophyta Fragillariophyceae Fragilariales Fragilariaceae CF;SS(I:Ii?]Za 0-b 149127034
. S I - Fragilaria
S Chromista | Ochrophyta Fragilariophyceae Fragilariales Fragilariaceae 0-b 168145944

crotonensis
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SN Chromista | Ochrophyta Fragillariophyceae Fragilariales Fragilariaceae Eg%gﬁg'a 187957788
N Chromista | Ochrophyta Fragilariophyceae Fragilariales Fragilariaceae E;ﬁg::g”a
\ Chromista | Ochrophyta Fragilariophyceae Fragilariales Fragilariaceae Synedra acus b 187957789
VSN Chromista | Ochrophyta Fragilariophyceae Licmophorales Ulnariaceae ﬁg??;[l?nlg]na [ul- b 149127060
\Y, Chromista | Ochrophyta Fragilariophyceae Licmophorales Ulnariaceae Hyalos_ynedra 126116673
cf.laevigata
\ Chromista | Ochrophyta Fragilariophyceae Licmophorales Licmophoraceae ;L%Tg\ﬁgga 924436425
\ Chromista | Ochrophyta Fragilariophyceae Licmophorales Licmophoraceae Iélrc;rr?gizhora 126116676
S Chromista | Ochrophyta Fragilariophyceae Fragilariales Fragilariaceae ﬁ;ﬁ;ﬁﬁlsanus 2832338
VN Chromista | Ochrophyta Fragilariophyceae Fragilariales Fragilariaceae ;Aosrtﬁ]rc;ggella 0-b 370991436
SN Chromista | Ochrophyta Fragilariophyceae Fragilariales Fragilariaceae Diatoma vulgare b 149127009
SN Chromista | Ochrophyta Fragilariophyceae Tabellariales Tabellariaceae EEELII% 2: 0-X 329343413
N Chromista | Ochrophyta Fragilariophyceae Climacospheniales Climacospheniaceae %Ic:m:;\i(;c;srp;hema 190350162
18S pPHK Cryptophyceae
. Cryptomonas
VSN Chromista | Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceae curvata b 1003585960
. Cryptomonas
VSN Chromista | Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceae pyrenoidifera 567774859
\ Chromista | Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceae f):zréllri);[]?monas 529274331
Chromista | Cryptophyta Cryptophyceae Pyrenomonadales Pyrenomonadaceae Storeatula major 1777916
. Plagioselmis
\Y Chromista | Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceae nannoplanctica 215262414
N Chromista | Cryptophyta Cryptophyceae Pyrenomonadales Geminigeraceae S&?;)?:ﬁ:ra 1777908
VN Chromista | Cryptophyta Cryptophyceae Cryptomonadales Goniomonadaceae S{?}gﬁ?gnqzs af 158251572
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\Y Chromista | Cryptophyta Cryptophyceae Cryptomonadales Goniomonadaceae Svoonnllc;n;onas 411170591
. . . Hemiselmis
VN Chromista | Cryptophyta Cryptophyceae Cryptomonadales Hemiselmidaceae andersenii 1376161312
VN Chromista | Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceae g:rrggtomonas a 151357540
N Chromista | Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceae gf;llep;gmonas 529274320
18S pPHK Dinophyceae
. . . . Azadinium
\Y, Chromista | Dinoflagellata | Dinophyceae Gonyaulacales Amphidomataceae 916354777
dexteroporum
VS Chromista | Dinoflagellata | Dinophyceae Prorocentrales Prorocentraceae Prorocentrum nux 959096412
\ Chromista | Dinoflagellata | Dinophyceae Thoracosphaerales | Thoracosphaeraceae :Enr]];'r?grlgga 937630337
\ Chromista | Dinoflagellata | Dinophyceae Dmophyceae incer- Dln_ophyceae Incertae Thel_eodlnlum 564731707
tae sedis sedis calcisporum
. . . Stoeckeria
\ Chromista | Dinoflagellata | Dinophyceae Thoracosphaerales | Thoracosphaeraceae algicida 658132511
\ Chromista | Dinoflagellata | Dinophyceae Dlnoph_yceae incer- Dln_ophyceae incertae | Tintinnophagus 299790114
tae sedis sedis acutus
\ Chromista | Dinoflagellata | Dinophyceae Thoracosphaerales | Thoracosphaeraceae Qg:gfﬁ c:Tl]nlum 1004125724
. . . . - Polykrikos
\ Chromista | Dinoflagellata | Dinophyceae Gymnodiniales Gymnodiniaceae kofoidii 227201304
VN Chromista | Dinoflagellata | Dinophyceae Gymnodiniales Gymnodiniaceae CGg[r;wnn;ﬂlmmum 376374733
VSN Chromista | Dinoflagellata | Dinophyceae Gymnodiniales Gymnodiniaceae g);r}wc:g??:;hella 995891040
. . . . - Akashiwo
\ Chromista | Dinoflagellata | Dinophyceae Gymnodiniales Gymnodiniaceae sanguinea 924658629
\ Chromista | Dinoflagellata | Dinophyceae Gymnodiniales Gymnodiniaceae Marga_lefl_dmlum 648945651
polykrikoides
. . . A . . Diplopsalis
\ Chromista | Dinoflagellata | Dinophyceae Peridiniales Diplopsaliaceae caspica 684629990
VS Chromista | Dinoflagellata | Dinophyceae Peridiniales Diplopsaliaceae E}gﬁgﬂ'mum 410812129
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VS Chromista | Dinoflagellata | Dinophyceae Peridiniales Kryptoperidiniaceae Durinskia baltica 295322761
\ Chromista | Dinoflagellata | Dinophyceae Peridiniales Peridiniopsidaceae (I?felzlec\jllerzlopsw 823270797
N Chromista | Dinoflagellata | Dinophyceae Blastodiniales Blastodinidae E;?/?(t:%?;mum 402230203
\ Chromista | Dinoflagellata | Dinophyceae Dinophysiales Amphisolineaceae Qirgsgtlgﬁal‘enla 314913203
Chromista | Dinoflagellata | Dinophyceae Dinophysiales Dinophysiaceae (r.;;rg;?fci)gﬁsrcus 209870984
Chromista | Dinoflagellata | Dinophyceae Dinophysiales Dinophysiaceae Phalacroma rapa 341869444
VS Chromista | Dinoflagellata | Dinophyceae Dmophyceae incer- Dln_ophyceae Incertae M_ac_j_anldlnlum 636629758
tae sedis sedis loirii
Leiocephalium
VN Chromista | Dinoflagellata | Dinophyceae Suessiales Suessiaceae pseudosanguineu 983169666
m
\Y, Chromista | Dinoflagellata | Dinophyceae Suessiales Biecheleriaceae Blechelerla 983169667
brevisulcata
VN Chromista | Dinoflagellata | Dinophyceae Lophodiniales Lophodiniaceae E&??:ﬁglopm 735996649
\Y, Chromista | Dinoflagellata | Dinophyceae Suessiales Suessiaceae ;m;?g;nlum 1688070
S Chromista | Dinoflagellata | Dinophyceae Prorocentrales Prorocentraceae Egﬁ;g;ﬁzt,;um 614469401
\Y, Chromista | Dinoflagellata | Dinophyceae Prorocentrales Prorocentraceae Prorog:entrum 929652037
foraminosum
S Chromista | Dinoflagellata | Dinophyceae Gonyaulacales Goniodomataceae Gonlod(_)ma 765558062
polyedricum
. . . . Ceratium
VSN Chromista | Dinoflagellata | Dinophyceae Gonyaulacales Ceratiaceae . - 0 154201536
hirundinella
S Chromista | Dinoflagellata | Dinophyceae Gonyaulacales Gonyaulacaceae Amylax triacantha 520994713
18S pPHK Euglenida
VSN Euglenozoa Euglenida Euglenales Euglenaceae Trachelo_rnonas b 13506622
intermedia
VSN Euglenozoa Euglenida Euglenales Euglenaceae Trache_lomonas b 5833112
volvocina
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S Euglenozoa Euglenida Euglenales Euglenaceae gg?é::ggomonas b 75281711
VSN Euglenozoa Euglenida Euglenales Euglenaceae Trachelo_monas b-o 75281895
planctonica
Strombomonas
S Euglenozoa Euglenida Euglenales Euglenaceae acuminate b 261361949
[Trachelomonas
conspersa]
Strombomonas
N Euglenozoa Euglenida Euglenales Euglenaceae eurystoma 75281305
[Trachelomonas
eurystoma]
VSN Euglenozoa Euglenida Euglenales Euglenaceae Eirse;c}igjzlomonas b 20386046
S Euglenozoa Euglenida Euglenales Euglenaceae Eug-lena p-a 261361919
geniculata
S Euglenozoa Euglenida Euglenales Euglenaceae Euglena 0-b 29466120
granulata
18S pPHK Branchiopoda
S Animalia Arthropoda Branchiopoda Diplostraca Chydoridae Acroperus harpae 0-b 157154186
\ Animalia Arthropoda Branchiopoda Diplostraca Chydoridae Camptocgrcus 0 83742877
rectirostris
L . . . Alonopsis
VS Animalia Arthropoda Branchiopoda Diplostraca Chydoridae elongata 0 157154072
L . . . Leydigiopsis
S Animalia Arthropoda Branchiopoda Diplostraca Chydoridae CUPVirostris 157154081
VSN Animalia Arthropoda Branchiopoda Diplostraca Chydoridae Graptpleb_erls 0-b 83742879
testudinaria
- . . . Chydorus
VSN Animalia Arthropoda Branchiopoda Diplostraca Chydoridae - b 157154076
sphaericus
Chydorus
VSN Animalia Arthropoda Branchiopoda Diplostraca Chydoridae globosus [Pseu- 0 127951235
dochydorus
globosus]
S Animalia Arthropoda Branchiopoda Diplostraca Chydoridae Zéitilrcouius 0 157154089
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Peracantha
L . . . truncata
SN Animalia Arthropoda Branchiopoda Diplostraca Chydoridae [Pleuroxus 0 157154090
truncatus]
S Animalia Arthropoda Branchiopoda Diplostraca Macrotrichidae ?522?;2:?28”5 0 157154071
\Y, Animalia Arthropoda Branchiopoda Diplostraca Eurycercidae E\L:T:Zﬁzrtzzs 0 157154079
VSN Animalia Arthropoda Branchiopoda Diplostraca Daphniidae Encljacprf;zlaett;erls b 157154092
VSN Animalia Arthropoda Branchiopoda Diplostraca Daphniidae 3&?&?3?%'”5 0-b 157154094
VN Animalia Arthropoda Branchiopoda Diplostraca Daphniidae Daphnia magna a-p 157154077
VS Animalia Arthropoda Branchiopoda Diplostraca Daphniidae Daphnia pulex a 928196323
VSN Animalia Arthropoda Branchiopoda Diplostraca Bosminidae E)%ZT:Q?triS 0-b 157154074
\Y, Animalia Arthropoda Branchiopoda Diplostraca Polyphemidae gg(;%’g:ﬂ?us 0 127951234
VS Animalia Arthropoda Branchiopoda Diplostraca Sididae Sida crystallina 0 157154093
VSN Animalia Arthropoda Branchiopoda Diplostraca Leptodoridae Leptodora kindtii 0-b 7208202
18S pPHK Copepoda
VSN Animalia Arthropoda Hexanauplia Cyclopoida Cyclopidae \wﬁ%?scyclops b-o 1004168826
VSN Animalia Arthropoda Hexanauplia Cyclopoida Cyclopidae Cyclops insignis 0-b 296434375
VSN Animalia Arthropoda Hexanauplia Cyclopoida Cyclopidae Cyclops kolensis 164605285
VS Animalia Arthropoda Hexanauplia Cyclopoida Cyclopidae Ectocy_clops 121487599
polyspinosus
\ Animalia Arthropoda Hexanauplia Cyclopoida Cyclopidae E;rbar%ﬂzps cf. 1004170329
VSN Animalia Arthropoda Hexanauplia Cyclopoida Cyclopidae g/llgg:drltj);:yclops b 121487597
SN Animalia Arthropoda Hexanauplia Cyclopoida Cyclopidae L\S:é::;)cyclops b-o 1004168819
VSN Animalia Arthropoda Hexanauplia Cyclopoida Cyclopidae :\gjzzggl()ps 0 256807776
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VSN Animalia Arthropoda Hexanauplia Cyclopoida Cyclopidae IP;Srsrsgcyclops 1004170330
N Animalia Arthropoda Hexanauplia Calanoida Diaptomidae Qggc:ljilsaptomus 37811484
VSN Animalia Arthropoda Hexanauplia Calanoida Diaptomidae S:J:clﬁ ip;tomus 0 37811485
VSN Animalia Arthropoda Hexanauplia Calanoida Diaptomidae Arctodlapt_omgs 418206700
cf.stephanidesi
VSN Animalia Arthropoda Hexanauplia Calanoida Diaptomidae Eudl_apyomus b-o 682124614
graciloides
N Animalia Arthropoda Hexanauplia Cyclopoida Cyclopidae kl?i;ae(t:ggllgps 440352685
VS Animalia Arthropoda Hexanauplia Cyclopoida Cyclopidae Cyclops lacustris 984294777
VSN Animalia Arthropoda Hexanauplia Cyclopoida Cyclopidae Cyclops strenuus b-a 984294783
VSN Animalia Arthropoda Hexanauplia Cyclopoida Cyclopidae Cyclops vicinus b 984294780
\Y, Animalia Arthropoda Hexanauplia Cyclopoida Cyclopidae f:sl?;?uzcyclops 1476412971
VSN Animalia Arthropoda Hexanauplia Cyclopoida Cyclopidae CS%rlltngcyclops 49615299
18S pPHK Monogononta
VSN Animalia Rotifera Monogononta Ploima Brachionidae S;gﬁ?;??sus b-a 694191697
\Y, Animalia Rotifera Monogononta Ploima Brachionidae Eggg:;onus a 694191694
Animalia Rotifera Monogononta Flosculariaceae Flosculariidae Ptygura libera 83285077
S Animalia Rotifera Monogononta Flosculariaceae Flosculariidae Ptygura . 0-b 757957302
beauchampi
VS Animalia Rotifera Monogononta Flosculariaceae Conochilidae Sr?ir(]:g(;mlsus 0 757957291
S Animalia Rotifera Monogononta Flosculariaceae Flosculariidae Lacm_ular_cndes 757957296
coloniensis
VS Animalia Rotifera Monogononta Flosculariaceae Flosculariidae Slnqntherlna 757957304
semibullata
S Animalia Rotifera Monogononta Flosculariaceae Flosculariidae ]Ic_lg;:::rllﬁ(l)zgmdes 757957295
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\ Animalia Rotifera Monogononta Flosculariaceae Flosculariidae Lacinularia 0-b 757957295
flosculosa
Monogononta Testudinella
S Animalia Rotifera Flosculariaceae Testudinellidae patina 757957307
dendradena
N Animalia Rotifera Monogononta Flosculariaceae Testudinellidae ;:;t#gmella b 757957307
VSN Animalia Rotifera Monogononta Flosculariaceae Filinidae Filinia longiseta b 83655527
L . . . . Dicranophorus
\ Animalia Rotifera Monogononta Ploima Dicranophoridae forcipatus 0-b 83285082
VSN Animalia Rotifera Monogononta Ploima Brachionidae Keratella} b-o 259090060
cochlearis
\ Animalia Rotifera Monogononta Ploima Trichocercidae Trichocerca 0 83285109
elongata
VS Animalia Rotifera Monogononta Ploima Gastropidae Q\f;ﬁrsnorpha 83285079
\ Animalia Rotifera Monogononta Ploima Trichocercidae :ar;::uhsocerca 0 83285110
S Animalia Rotifera Monogononta Ploima Brachionidae Mytilina b 83285096
mucronata
VSN Animalia Rotifera Monogononta Ploima Brachionidae Mytilina ventralis 0 83285097
VSN Animalia Rotifera Monogononta Ploima Brachionidae Euchlanis dilatata o-b 37788163
VSN Animalia Rotifera Monogononta Ploima Brachionidae Keratella o-b 1039018963
quadrata
VSN Animalia Rotifera Monogononta Ploima Brachionidae Nothqlca 0 37788162
acuminata
VSN Animalia Rotifera Monogononta Ploima Brachionidae Brachlonus b-a 478683559
calyciflorus
S Animalia Rotifera Monogononta Ploima Lepadellidae Lepadella patella 0 37788164
- . . . Lepadella
S Animalia Rotifera Monogononta Ploima Lepadellidae rhomboides 0 83285090
VSN Animalia Rotifera Monogononta Ploima Brachionidae Platyi._sls . b 83285101
quadricornis
VS Animalia Rotifera Monogononta Ploima Synchaetidae zzggzzga b-o 917655947
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18S pPHK Ciliophora
. - N _— _ Kleinstyla
\Y Chromista | Ciliophora Spirotrichea Sporadotrichida Oxytrichidae dorsici 471272487
orsicirrata
\Y Chromista | Ciliophora Spirotrichea Sporadotrichida Oxytrichidae ;Jgrﬁ;s:mmda 674781142
N Chromista | Ciliophora Spirotrichea Stichotrichida Spirofilidae ;Jurcocsips);nula 530549981
S Chromista | Ciliophora Spirotrichea Sporadotrichida Oxytrichidae Oxytrlc_;ha 429464710
granulifera
VSN Chromista | Ciliophora Spirotrichea Stichotrichida Spirofilidae i'zggtg;gdlum 443469159
VS Chromista | Ciliophora Spirotrichea Urostylida Urostylidae Urostyla grandis a-b 822576503
\ Chromista | Ciliophora Spirotrichea Urostylida Pseudokeronopsidae ?rpaoslgzronopms 404425838
S Chromista | Ciliophora Spirotrichea Urostylida Holostichidae grn;gn?slostlcha 224579097
\ Chromista | Ciliophora Spirotrichea Urostylida Urqstyllda Incertae Monocoronella 224579099
sedis carnea
S Chromista | Ciliophora Spirotrichea Stichotrichida Amphisiellidae ?g}p&?&iella 404425658
VSN Chromista | Ciliophora Spirotrichea Stichotrichida Schmidingerotrichidae )S(csr;rﬁ:](ilmgerothn 270047894
SN Chromista | Ciliophora Spirotrichea Urostylida Urostylidae ;g::;? 827027137
VSN Chromista | Ciliophora Spirotrichea Tintinnida Codonellidae ;:nggfapsw 372198417
VN Chromista | Ciliophora Spirotrichea Tintinnida Rhabdonellidae 2<r:£1lr};|tda|ngerella 403084464
VSN Chromista | Ciliophora Spirotrichea Tintinnida Tintinnidae ;chilgg;g'um 0-b 388540836
S Chromista | Ciliophora Spirotrichea (Oligotrichia) Tontoniidae Pseudotontonia 343456246
simplicidens
. - L . . Euplotes
N Chromista | Ciliophora Spirotrichea Euplotida Euplotidae ; 16943645
octocarinatus
. - L . . Euplotes
N Chromista | Ciliophora Spirotrichea Euplotida Euplotidae - a 1518648793
aediculatus
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N Chromista | Ciliophora Spirotrichea Euplotida Euplotidae Euplotes a 16943647
eurystomus
S Chromista | Ciliophora Litostomatea Pleurostomatida Amphileptidae Qggg;fgitus 695131936
. - . . . . Acineria
S Chromista | Ciliophora Litostomatea Pleurostomatida Litonotidae incurvata p 645759758
. - . . . Enchelys
\Y, Chromista | Ciliophora Litostomatea Haptorida Enchelyidae 324499387
gasterosteus
\Y, Chromista | Ciliophora Litostomatea Entodiniomorphida | Blepharocorythidae Elljtisif;ehrlgcorys 269246308
VS Chromista | Ciliophora Litostomatea Vestibuliferida Pycnotrichidae SBuulgotr;ella 459351582
VSN Chromista | Ciliophora Prostomatea Prorodontida Colepidae Coleps hirtus b-a 4090657
\ Chromista | Ciliophora Prostomatea Prorodontida Colepidae Eﬁg;ﬁﬂggon 514076798
Chromista | Ciliophora Oligohymenophorea Philasterida Philasteridae Eaer)](é?tmh'des 28974302
Chromista | Ciliophora Prostomatea Prorodontida Placidae Placus salinus 558697259
Chromista | Ciliophora Oligohymenophorea Pleuronematida Cyclidiidae Z;?éc;cyclldlum 514076830
. - . . . . Uronema
S Chromista | Ciliophora Oligohymenophorea Philasterida Uronematidae h . 270047909
eteromarinum
Vv Chromista | Ciliophora Oligohymenophorea Philasterida Cohnilembidae Egt;ptgsmma 306032968
\ Chromista | Ciliophora Oligohymenophorea Philasterida Orchitophryidae E}z;a:]naophrys 430737142
\ Chromista | Ciliophora Oligohymenophorea Sessilida Zoothamniidae iﬁjongr;amnlum 110294735
. - . - - Epistylis
\ Chromista | Ciliophora Oligohymenophorea Sessilida Epistylidae - 699360684
chlorelligerum
\Y Chromista | Ciliophora Oligohymenophorea Sessilida Opisthonectidae ;2ggrr]oszh|d|um 157367079
\ Chromista | Ciliophora Oligohymenophorea Sessilida Zoothamniidae Myoschiston 381149199

cf.duplicatum
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\Y Chromista | Ciliophora Oligohymenophorea Sessilida Astylozoidae /:sm?;?n 17223768

VS Chromista | Ciliophora Oligohymenophorea Sessilida Vorticellidae Vorticella mayeri b 1002824137

VN Chromista | Ciliophora Oligohymenophorea Sessilida Vorticellidae Z:(;Sﬁglt:l p 363412175

VS Chromista | Ciliophora Oligohymenophorea Sessilida Vorticellidae Vorticella gracilis 1002824136

18S pPHK Protozoa

N Protozoa Choanozoa Choanoflagellida Craspedida Salpingoecidae Monosiga ovata 30145917

VN Protozoa Choanozoa Choanoflagellida Craspedida Salpingoecidae fsu&gi?:;?noiica 673458812

\Y, Protozoa Apusozoa Hilomonadea Rigifilida Micronucleariidae Mlcronuclea_na 33641921
podoventralis

\Y, Protozoa Choanozoa Ichthyosporea Ichthyophonida Amoebidiaceae Amoe_bl_d|um 10432427
parasiticum

N Protozoa Choanozoa Choanoflagellida Craspedida Salpingoecidae Sphaeroeca_ 673458815
leprechaunica

N Protozoa Choanozoa Choanoflagellida Craspedida Salpingoecidae \%)R/ %iroeca a 563625

\Y, Protozoa Apusozoa Thecomonadea Apusomonadida Apusomonadidae Qmastlgom_o nas 326694123

ermudensis

S Protozoa Metamonada | Eopharyngia Diplomonadida Hexamitidae Hexamita nelsoni 116063674

\ Protozoa Metamonada | Eopharyngia Diplomonadida Hexamitidae rSn;Ll:ioSnucleus 157932098

V — Bepxnuii Kaban, S — Cpeonuii Kaban, N — Huorcnuii Kaban
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Bunbl rugpoobunonToB 03¢ép Kabdan, naentuduiinpoBanubie 1o Mmapkepaomy reny COI

O3epa Takconomusn ?32,“2);36;?:; NCBI
Katan Kingdom | Phylum ‘ Class ‘ Order Family Genus + Species col

COl Clitellata

\ Animalia Annelida Clitellata Hirudinida Erpobdellidae Erpobdella octoculata a 2352335
VSN Animalia Annelida Clitellata Hirudinida Erpobdellidae Erpobdella nigricolis 309252788
VS Animalia Annelida Clitellata Hirudinida Haemopidae Haemopis sanguisuga b 18448705
\ Animalia Annelida Clitellata Hirudinida Glossiphoniidae Hemiclepsis marginata b 745672459
N Animalia Annelida Clitellata Hirudinida Glossiphoniidae Helobdella stagnalis a AF329041
S Animalia Annelida Clitellata Haplotaxida Tubificidae Dero obtusa AF534838
N Animalia | Annelida Clitellata Haplotaxida Naididae Aulodrilus pluriseta 307695966
\Y, Animalia Annelida Clitellata Haplotaxida Naididae Limnodrilus hoffmeisteri p-a 33330161
VS Animalia | Annelida Clitellata Haplotaxida Naididae Tubifex tubifex p 33330163
\ Animalia Annelida Clitellata Lumbriculida Lumbriculidae Lumbriculus variegates 294845833
COlI Branchiopoda

S Animalia Arthropoda | Branchiopoda Diplostraca Moinidae Moina brachiata b-a 374351578
SN Animalia | Arthropoda | Branchiopoda Diplostraca Moinidae Moina micrura b 1067280279
N Animalia | Arthropoda | Branchiopoda Diplostraca Moinidae Moina macrocopa a 300885394
S Animalia Arthropoda | Branchiopoda Diplostraca Bosminidae Bosmina coregoni 0 19071736
VS Animalia | Arthropoda | Branchiopoda Diplostraca Bosminidae Bosmina longirosris o-b 313485128
S Animalia Arthropoda | Branchiopoda Diplostraca Chydoridae Pleuroxus aduncus 0 1465189264
VSN Animalia | Arthropoda | Branchiopoda Diplostraca Chydoridae g:gﬁ;ggfuzlgfgsg:ugseu' 0 127951373
S Animalia Arthropoda | Branchiopoda Diplostraca Chydoridae Pleuroxus trigonellus KY091212
VSN Animalia | Arthropoda | Branchiopoda Diplostraca Chydoridae Pleuroxus uncinatus KY091212
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VSN Animalia Arthropoda | Branchiopoda Diplostraca Daphniidae Scapholeberis mucronata b 127951375
\Y Animalia Arthropoda | Branchiopoda Diplostraca Polyphemidae Polyphemus pediculus 0 284807250
\ Animalia | Arthropoda | Branchiopoda Diplostraca Eurycercidae Eurycercus lamellatus 0 379046283
VSN Animalia Arthropoda | Branchiopoda Diplostraca Daphniidae Daphnia cucullata b-o 332001789
VSN Animalia Arthropoda | Branchiopoda Diplostraca Daphniidae Daphnia longispina b 1381323631
VN Animalia Arthropoda | Branchiopoda Diplostraca Daphniidae Daphnia magna a-p KP296147
VS Animalia Arthropoda | Branchiopoda Diplostraca Sididae Sida crystallina 0 1502977497
VS Animalia Arthropoda | Branchiopoda Diplostraca Daphniidae Daphnia pulex a 1381323653
VSN Animalia Arthropoda | Branchiopoda Diplostraca Leptodoridae Leptodora kindtii 0-b 315620059
VSN Animalia Arthropoda | Branchiopoda Diplostraca Chydoridae Graptoleberis testudinaria 0-b 83742944
VSN Animalia Arthropoda | Branchiopoda Diplostraca Daphniidae Simocephalus vetulus 0-b 1388591231
VSN Animalia Arthropoda | Branchiopoda Diplostraca Daphniidae Ceriodaphnia laticaudata b-o 189304264
VSN Animalia Arthropoda | Branchiopoda Diplostraca Daphniidae gf;gi?}gﬁ?;a 0 1189355067
VSN Animalia Arthropoda | Branchiopoda Diplostraca Sididae E;:Et:];unrzsrgma 0 127951355
S Animalia Arthropoda | Branchiopoda Diplostraca Sididae raloa:%ho??:nssma 1355425969
VSN Animalia Arthropoda | Branchiopoda Diplostraca Chydoridae Chydorus sphaericus b 343210032
SN Animalia | Arthropoda | Branchiopoda Diplostraca Chydoridae ;sgglﬁgiercoi des o-b MG449244
SN Animalia Arthropoda | Branchiopoda Diplostraca Chydoridae Leydigia leidigii b 1368661521
S Animalia Arthropoda | Branchiopoda Diplostraca Chydoridae Acroperus harpae o-b 83742942
\ Animalia Arthropoda | Branchiopoda Diplostraca Chydoridae Camptocercus rectirostris 0 83742940
VSN Animalia Arthropoda | Branchiopoda Diplostraca Chydoridae Disparalona rostrata KY091184

Animalia Arthropoda | Branchiopoda Diplostraca Chydoridae Alona guttata o-b KY091151

Animalia Arthropoda | Branchiopoda Spinicaudata Limnadiidae Limnadia lenticularis FJ499183

Animalia Arthropoda | Branchiopoda Spinicaudata Limnadiidae Limnadia nipponica FJ499186
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COI Malacostraca

N Animalia Arthropoda | Malacostraca Amphipoda Gammaridae Gammarus roeseli b EF570337
\ Animalia | Arthropoda | Malacostraca Amphipoda Metacrangonyctidae :\gﬁg:g;ig%znyx HE860509
VN Animalia Arthropoda | Malacostraca Isopoda Asellidae Asellus aquaticus a 42602170
N Animalia | Arthropoda | Malacostraca Decapoda Cambaridae Procambarus clarkii KT036444
S Animalia Arthropoda | Malacostraca Decapoda Cambaridae Faxonius perfectus AY701209
S Animalia Arthropoda | Malacostraca Decapoda Cambaridae Faxonius sanbornii KU239995
COl Philodinida

N Animalia Rotifera Eurotatoria Philodinida Philodinidae Macrotrachela papillosa 0 KMO043196
VSN Animalia | Rotifera Eurotatoria Philodinida Philodinidae Philodina megalotrocha o-b JQ309180
N Animalia | Rotifera Eurotatoria Philodinida Philodinidae Pleuretra hystrix KM043204
VS Animalia Rotifera Eurotatoria Philodinida Philodinidae g/llja;%rggj‘rﬁ:fe;?a 0 JX184004
N Animalia | Rotifera Eurotatoria Adinetinida Adinetidae Adineta vaga o-b JX184001
v Animalia | Rotifera Eurotatoria Philodinida Philodinidae Philodina citrina 0 FR856884
N Animalia | Rotifera Eurotatoria Adinetinida Adinetidae Bradyscela clauda EF173179
N Animalia Rotifera Eurotatoria Philodinida Eﬁgmdea incertae Rotaria rotatoria a EU499851
COIl Monogononta

\ Animalia Rotifera Monogononta Ploima Brachionidae Brachionus plicatilis b AY?218091
VSN Animalia Rotifera Monogononta Ploima Brachionidae ssggr;ggﬁfatus b 1009658420
N Animalia Rotifera Monogononta Ploima Brachionidae Brachionus sessilis KM051932
SN Animalia Rotifera Monogononta Ploima Brachionidae Brachionus urceus b KY091166
VSN Animalia Rotifera Monogononta Ploima Brachionidae Brachionus calyciflorus b-a JX463650
VSN Animalia Rotifera Monogononta Ploima Brachionidae Brachionus angularis b-a 401879875
VSN Animalia Rotifera Monogononta Ploima Brachionidae Brachionus diversicornis b 398257985
\Y Animalia Rotifera Monogononta Ploima Brachionidae Brachionus rubens a KJ489418

44




CanpodéHocTh

O3epa Takconomusn B. Ciazevex NCBI
Kagan Kingdom Phylum Class Order Family Genus + Species COl
S Animalia Rotifera Monogononta Ploima Asplanchnidae Asplanchna cf sieboldi 0-b JX216495
VSN Animalia Rotifera Monogononta Ploima Asplanchnidae Asplanchna girodi 0-b 91156
SN Animalia Rotifera Monogononta Ploima Brachionidae Brachionus macracanthus DQ664502
S Animalia Rotifera Monogononta Ploima Lecanidae Lecane quadridentata 0-b 401880351
VSN Animalia Rotifera Monogononta Ploima Lecanidae Lecane luna 0-b 167842617
N Animalia Rotifera Monogononta Ploima Lecanidae Lecane bulla 0 EU188927
VS Animalia Rotifera Monogononta Ploima Synchaetidae Synchaeta pectinata b-o 1368661007
\Y, Animalia Rotifera Monogononta Ploima Trichocercidae Trichocerca rattus 0 83285172
VSN Animalia Rotifera Monogononta Ploima Brachionidae Euchlanis dilatata o-b 320564689
VS Animalia Rotifera Monogononta Ploima Trichocercidae Trichocerca capucina 0 401880493
VSN Animalia Rotifera Monogononta Ploima Brachionidae Platyias quadricornis b 320564699
VSN Animalia Rotifera Monogononta Ploima Synchaetidae Polyarthra dolichoptera 0 379996021
N Animalia Rotifera Monogononta Ploima Synchaetidae Polyarthra remata 0 DQ297789
VSN Animalia Rotifera Monogononta Ploima Synchaetidae Polyarthra vulgaris b 625294196
VSN Animalia Rotifera Monogononta Ploima Brachionidae Keratella cochlearis b-o KC618815
VSN Animalia Rotifera Monogononta Ploima Brachionidae Notholca acuminata 0 313491534
S Animalia Rotifera Monogononta Ploima Lepadellidae Lepadella patella 0 401880389
VSN Animalia Rotifera Monogononta Ploima Trichocercidae Trichocerca longiseta o 401880501
VN Animalia Rotifera Monogononta Ploima Trichocercidae Trichocerca similis 0 1199301977
S Animalia Rotifera Monogononta Ploima Brachionidae Mytilina mucronata b 83285148
VSN Animalia Rotifera Monogononta Ploima Brachionidae Mytilina ventralis 0 187475741
\ Animalia Rotifera Monogononta Ploima Gastropidae Ascomorpha ecaudis 0 514884224
VSN Animalia Rotifera Monogononta Ploima Brachionidae Keratella quadrata o-b 30269156
S Animalia Rotifera Monogononta Ploima Brachionidae Keratella valga o-b 398258041

V — Bepxnuii Kaban, S — Cpeonuii Kaban, N — Huowcnuii Kaban
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Tabnuya 1.5.4

Bunel runpoouonToB 03&p Kaban, naeHTHGUITMPOBAaHHBIC TT0 MapKepHOMY reny rbcl

Osepa Taxconomus Canpo6HocThb NCBI
Kaban | Kingdom ‘ Phylum Class Order ‘ Family Genus + Species B. Cnageuex rbcL
rbcL Cyanobacteria
VSN Bacteria Cyanobacteria Cyanophyceae Oscillatoriales Oscillatoriaceae \(/)i?fcljlilsatorla nigro- 428238862
S Bacteria Cyanobacteria Cyanophyceae Oscillatoriales Oscillatoriaceae Oscillatoria tenuis a 371909897
SN Bacteria Cyanobacteria Cyanophyceae Oscillatoriales Oscillatoriaceae Limnoraphis robusta 371909899
VSN Bacteria Cyanobacteria Cyanophyceae Oscillatoriales Oscillatoriaceae Lyngbya aestuarii 89241983
VSN Bacteria Cyanobacteria Cyanophyceae Oscillatoriales Microcoleaceae Planktothrix agardhii 159154313
N Bacteria Cyanobacteria Cyanophyceae Oscillatoriales Oscillatoriaceae zg%:;nﬂﬁm 371909891
N Bacteria Cyanobacteria Cyanophyceae Oscillatoriales Oscillatoriaceae rr:rc])irnrglrdlum irrguum 371909887
SN Bacteria Cyanobacteria Cyanophyceae Oscillatoriales Microcoleaceae Arthrospira platensis b 557668307
\Y Bacteria Cyanobacteria Cyanophyceae Oscillatoriales Microcoleaceae Symploca atlantica 89241997
N Bacteria Cyanobacteria Cyanophyceae Chroococcales Microcystaceae Microcystis viridis 159154315
. . . Microcystis
VSN Bacteria Cyanobacteria Cyanophyceae Chroococcales Microcystaceae aeruginosa b 896561757
N Bacteria Cyanobacteria Cyanophyceae Chroococcales Microcystaceae Microcystis botrys 896561761
\Y Bacteria Cyanobacteria Cyanophyceae Nostocales Nostocaceae Anabaena cylindrica 428676849
\Y Bacteria Cyanobacteria Cyanophyceae Synechococcales Leptolyngbyaceae Leptolyngbya boryana 757114190
VS Bacteria Cyanobacteria Cyanophyceae Synechococcales Synechococcaceae Cyanobium gracile 427344508
\Y Bacteria Cyanobacteria Cyanophyceae Synechococcales Synechococcaceae fzg:;:?eorfsoccus 146740623
\Y Bacteria Cyanobacteria Cyanophyceae Synechococcales Synechococcaceae 'el'lr:)enrg;(:jgnechococcus 47118315
. . Limnothrix

\Y Bacteria Cyanobacteria Cyanophyceae Synechococcales Pseudanabaenaceae planktonica 896561736
\Y Bacteria Cyanobacteria Cyanophyceae Oscillatoriales Oscillatoriaceae :;r:si';]n;ﬁ:;m 157064950
\Y Bacteria Cyanobacteria Cyanophyceae Synechococcales Oculatellaceae Zrbeerrrpaorl.gre)tolyngbya 283483105
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\Y Bacteria Cyanobacteria Cyanophyceae Nostocales Chlorogloeopsidaceae ﬁng‘c:?loeopsw 89241969
\Y Bacteria Cyanobacteria Cyanophyceae Nostocales Hapalosiphonaceae Fischerella muscicola 89241975
\Y Bacteria Cyanobacteria Cyanophyceae Nostocales Aphanizomenonaceae g\gﬁggﬂﬁmm 896561684
\Y Bacteria Cyanobacteria Cyanophyceae Nostocales Nostocaceae Anabaena variabilis 55650847
VS Bacteria Cyanobacteria Cyanophyceae Nostocales Nostocaceae raﬁzrggﬁstoc 705806777
Bacteria Cyanobacteria Cyanophyceae Nostocales Aphanizomenonaceae Dollchospern_]_um 159154305
lemmermannii
Bacteria Cyanobacteria Cyanophyceae Nostocales Nostocaceae Nostoc spongiaeforme 410809684
Bacteria Cyanobacteria Cyanophyceae Nostocales Aphanizomenonaceae Dollchos_permum 226347322
planctonicum
\Y Bacteria Cyanobacteria Cyanophyceae Nostocales Aphanizomenonaceae gtr)(lzz(r:]r;cl):permum 226347304
VS Bacteria Cyanobacteria Cyanophyceae Nostocales Aphanizomenonaceae ([:)rgl';;:Srch]spermum 226347316
\ Bacteria Cyanobacteria Cyanophyceae Nostocales Hapalosiphonaceae :\g:qsitr:gggladus 384255068
VS Bacteria Cyanobacteria Cyanophyceae Nostocales Nostocaceae Anabaeng . 15282233
sheremetievi
\Y Bacteria Cyanobacteria Cyanophyceae Nostocales Nostocaceae Anabaena augstumalis 55650808
VSN Bacteria Cyanobacteria Cyanophyceae Nostocales Aphanizomenonaceae Qgggglzomenon flos- b 164597921
SN Bacteria Cyanobacteria Cyanophyceae Nostocales Nostocaceae Anabaena affinis b 313761295
VSN Bacteria Cyanobacteria Cyanophyceae Nostocales Nostocaceae Anabaena flos-aquae b 15282182
rbcL Bacillariophyta
\Y; Chromista | Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia amphibia 1783393398
VN Chromista | Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia inconspicua 661550948
\ Chromista | Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia frustulum 661550942
\ Chromista | Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia cf. fonticola o-b 661550932
Chromista | Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae Pseudo-nl_tzsch|a 1001946344
arenysensis
\Y Chromista | Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae Pseudo-nitzschia 225007791

multistriata
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S Chromista | Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia linearis 0-b 1935606692
\Y Chromista | Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae Psammodlctyon 370991794
constrictum
VSN Chromista | Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia acicularis a 1935606694
VN Chromista | Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia capitellata 952987989
VSN Chromista | Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia palea a 1935606700
N Chromista | Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae Tryblionella apiculata 329343181
. I I I Cylindrotheca
VSN Chromista | Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae closterium 1704727446
\Y Chromista | Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae ngrr]r;Ezlr::ir;nzschla 992209899
N Chromista | Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia recta b-a FN557062
rbcL Cymbellales
N Chromista | Ochrophyta Bacillariophyceae Cymbellales Cymbellaceae S}é?ggsllgura 725655656
SN Chromista | Ochrophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbop_leura 906411328
subcuspidata
S Chromista | Ochrophyta Bacillariophyceae Cymbellales Cymbellaceae Encyonema muelleri 725655678
. _ Rhoicosphenia
S Chromista | Ochrophyta Bacillariophyceae Cymbellales Rhoicospheniaceae abbreviata 795655736
VSN Chromista | Ochrophyta Bacillariophyceae Cymbellales Cymbellaceae Placoneis elginensis 329343195
SN Chromista | Ochrophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella cistula b 725655634
SN Chromista | Ochrophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphone_ma 952988037
rosenstockianum
S Chromista | Ochrophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema clevei X 952988043
N Chromista | Ochrophyta Bacillariophyceae Cymbellales Gomphonemataceae Sl?r:]iﬂ?r?]nema 459936720
N Chromista | Ochrophyta Bacillariophyceae Cymbellales Gomphonemataceae Sr?grzgpuor:ema 0 952987957
N Chromista | Ochrophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema b 952988039
acuminatum
. I Gomphonema
VSN Chromista | Ochrophyta Bacillariophyceae Cymbellales Gomphonemataceae truncatum b 1814801408
rbcL Naviculales
VN Chromista | Ochrophyta Bacillariophyceae Naviculales | Pinnulariaceae Pinnularia isselana 822094827




O3epa Takconomus CanpoOHocTh NCBI
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VN Chromista | Ochrophyta Bacillariophyceae Naviculales Pinnulariaceae Pinnularia neomajor b 354806088
N Chromista | Ochrophyta Bacillariophyceae Naviculales Sellaphoraceae Sellaphora minima 570348533
\Y Chromista | Ochrophyta Bacillariophyceae Naviculales Amphipleuraceae Halamphore} 612408460

coffeaeformis
Chromista | Ochrophyta Bacillariophyceae Naviculales Naviculaceae Navicula
\Y cryptocephala a 329343187
\Y Chromista | Ochrophyta Bacillariophyceae Naviculales Naviculaceae Navicula tripunctata 952987991
S Chromista | Ochrophyta Bacillariophyceae Naviculales Naviculaceae Navicula viridula a 952987973
SN Chromista | Ochrophyta Bacillariophyceae Naviculales Berkeleyaceae Climaconeis undulata 511648764
N Chromista | Ochrophyta Bacillariophyceae Naviculales Stauroneidaceae Stauroneis constricta 242351411
\Y; Chromista | Ochrophyta Bacillariophyceae Naviculales Berkeleyaceae Parlibellus hamulifer 1047835497
VN Chromista | Ochrophyta Bacillariophyceae Naviculales Stauroneidaceae Stauroneis schmidiae 698226752
S Chromista | Ochrophyta Bacillariophyceae Naviculales Naviculaceae f(ig:islfﬁgnasis 757867701
S Chromista | Ochrophyta Bacillariophyceae Naviculales Naviculaceae Navicula brockmannii 168145848
Vv Chromista | Ochrophyta Bacillariophyceae Naviculales Amphipleuraceae ;ﬂi?&ggra 1465461940
rbcL Thalassiophysales
SN Chromista | Ochrophyta Bacillariophyceae Thalassiophysales Catenulaceae Amphora ovalis 0-b 612408412
SN Chromista | Ochrophyta Bacillariophyceae Thalassiophysales Catenulaceae Amphora affinis 612408412
SN Chromista | Ochrophyta Bacillariophyceae Thalassiophysales Catenulaceae Amphora proteus 612408442
SN Chromista | Ochrophyta Bacillariophyceae Thalassiophysales Catenulaceae Amphora waldeniana 612408458
N Chromista | Ochrophyta Bacillariophyceae Thalassiophysales Catenulaceae Amphora indistincta 612408430
SN Chromista | Ochrophyta Bacillariophyceae Thalassiophysales Catenulaceae Amphora cf. pediculus 698226686
SN Chromista | Ochrophyta Bacillariophyceae Thalassiophysales Catenulaceae Amphora pediculus 698226684
\Y Chromista | Ochrophyta Bacillariophyceae Thalassiophysales Catenulaceae Amphora berolinensis 698226782
S Chromista | Ochrophyta Bacillariophyceae Thalassiophysales Catenulaceae Amphora sublaevis 612408452
N Chromista | Ochrophyta Bacillariophyceae Thalassiophysales Catenulaceae Amphora commutata 815006582
\Y Chromista | Ochrophyta Bacillariophyceae Thalassiophysales Catenulaceae Amphora . 340537486
coffeaeformis
rbcL Coscinodiscophyceae
VSN Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae ﬁ’::nplgscnhc;ciilscus a 1041923278
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. N . . Stephanodiscus
VSN Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae parvus 952987945
. N . . Cyclostephanos
VSN Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae dubius 549438586
VN Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae &%ﬁ:?gﬁ?ﬂﬁzanos 98990632
VSN Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Cyclotella bodanica 0 98990638
VSN Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Cyclotella costei 952987943
N Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Sgﬂ:r;filla cf. 0 667673537
N Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Cyclotella cf. ocellata 667673531
\Y Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Thalassiosiraceae ;:g?cst?::ra 98990570
N Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Thalassiosiraceae Thalassiosira rotula 98990590
\Y Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Thalassiosiraceae gggﬁtsrsilcoaslra 398372924
VSN Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Thalassiosiraceae Shionodiscus ritscheri 98990606
\Y Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Thalassiosiraceae ShlonOd'$CUS oestrupii 98990562
var. venrickae
Thalassiosira
S Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Thalassiosiraceae oestrupii var. 98990562
venrickae
Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Thalassiosiraceae ;:‘;ﬁ?gfswa 549438584
\Y Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Thalassiosiraceae Detonula pumila 98990608
VN Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Skeletonemataceae Skeletonema potamos 726973335
\Y Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Skeletonemataceae EEEISE:IZ E?nma 217331189
VN Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Skeletonemataceae Skeletonema costatum 697994629
N Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Thalassiosiraceae ;zglljall:;oswa 98990556
N Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Thalassiosiraceae gg;l;sésr:gswa 525544523
. N o . Bacterosira
N Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Thalassiosiraceae 98990612
bathyomphala
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VSN Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Thalassiosiraceae Bacterosira constricta 985768679
. N o L Thalassiosira
VSN Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Thalassiosiraceae pseudonana 98990582
VN Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Thalassiosiraceae vC\:/ce)iTs!flggiria 372292417
N Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Thalassiosiraceae Roundia cardiophora 691190296
N Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Thalassiosiraceae Conticribra guillardii 98990572
S Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Cyclotella cryptica 758258041
. L . . Cyclotella
VSN Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae meneghiniana ab 758258035
VS Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Cyclotella atomus 98990538
VSN Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Cyclotella striata 398372918
. L . . Cyclotella
VN Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae choctawhatcheeana 398372916
S Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Cyclotella litoralis 398372914
VS Chromista | Ochrophyta Coscinodiscophyceae | Melosirales Stephanopyxidaceae FS)';[f)ﬂhearri\;r;]);ms 806935015
N Chromista | Ochrophyta Coscinodiscophyceae | Rhizosoleniales Rhizosoleniaceae Rhizosolenia setigera 511648896
VS Chromista | Ochrophyta Coscinodiscophyceae | Rhizosoleniales Rhizosoleniaceae Guinardia flaccida 511648880
N Chromista | Ochrophyta Coscinodiscophyceae | Rhizosoleniales Rhizosoleniaceae Guinardia striata 670804484
\Y Chromista | Ochrophyta Coscinodiscophyceae | Coscinodiscales Coscinodiscaceae Stellarima microtrias 329343209
Chromista | Ochrophyta Coscinodiscophyceae | Coscinodiscales Heliopeltaceae ,Sb\pclggggxchus 670804450
VSN Chromista | Ochrophyta Coscinodiscophyceae | Melosirales Aulacoseiraceae Aulacoseira granulata b 906411374
\Y Chromista | Ochrophyta Coscinodiscophyceae | Melosirales Melosiraceae Melosira varians b 906411302
\Y Chromista | Ochrophyta Coscinodiscophyceae | Stephanopyxales Endictyaceae Endictya oceanica 511648878
Chromista | Ochrophyta Coscinodiscophyceae | Coscinodiscales Coscinodiscaceae rCa%si(;trLc;dlscus 468111860
VN Chromista | Ochrophyta Coscinodiscophyceae | Coscinodiscales Coscinodiscaceae Coscinodiscus granii 511648866
VN Chromista | Ochrophyta Coscinodiscophyceae | Coscinodiscales Coscinodiscaceae Palmerina ostenfeldii 974030620
rbcL Fragilariophyceae
S Chromista | Ochrophyta Fragillariophyceae Fragilariales Fragilariaceae Fragilaria capucina 0-b 459936710
N Chromista | Ochrophyta Fragillariophyceae Fragilariales Fragilariaceae Fragilaria crotonensis 0-b 570348529
N Chromista | Ochrophyta Fragillariophyceae Fragilariales Fragilariaceae Fragilaria perminuta 570348549
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SN Chromista | Ochrophyta Fragillariophyceae Fragilariales Fragilariaceae Fragilaria rumpens 570348543
. I . . Synedra ulna [Ulnaria
VSN Chromista | Ochrophyta Fragillariophyceae Licmophorales Ulnariaceae ulna] b 329343161
VS Chromista | Ochrophyta Fragilariophyceae Fragilariales Fragilariaceae Fragilaria famelica 329343157
VN Chromista | Ochrophyta Fragillariophyceae Fragilariales Fragilariaceae Pteroncola inane 370991743
Chromista | Ochrophyta Fragilariophyceae Fragilariales Fragilariaceae g:%TuT:nema 684179824
\Y Chromista | Ochrophyta Fragillariophyceae Fragilariales Fragilariaceae Synedra minuscula 340537612
N Chromista | Ochrophyta Fragillariophyceae Fragilariales Staurosiraceae Staurosira venter 952988023
VN Chromista | Ochrophyta Fragillariophyceae Fragilariales Fragilariaceae Asterionella formosa 0-b 329343247
S Chromista | Ochrophyta Fragillariophyceae Tabellariales Tabellariaceae Tabellaria flocculosa 0-X 329343149
rbcL Cryptophyceae
VSN Chromista | Ochrophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Cryptomonas curvata 78183189
VN Chromista | Ochrophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Cryptomonas erosa 1557902420
. Cryptomonas
VSN Chromista | Ochrophyta Cryptophyceae Cryptomonadales Cryptomonadaceae pyrenoidifera 78183213
\Y Chromista | Ochrophyta Cryptophyceae Cryptomonadales Cryptomonadaceae &;yrps);%r:ﬁnas o-b 78183197
. Cryptomonas
VN Chromista | Ochrophyta Cryptophyceae Cryptomonadales Cryptomonadaceae tetrapyrenoidosa 78183217
\ Chromista | Ochrophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Cryptomonas ovata a 78183199
N Chromista | Ochrophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Cryptomonas borealis 78183185
\Y Chromista | Ochrophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Cryptomonas lundii 78183193
VN Chromista | Ochrophyta Cryptophyceae Pyrenomonadales Geminigeraceae Guillardia theta 3602932
N Chromista | Ochrophyta Cryptophyceae Pyrenomonadales Geminigeraceae Teleaulax amphioxeia 874508188
rbcL Streptophyta
VSN Plantae Streptophyta Magnoliopsida Poales Cyperaceae Carex pseudocyperus 685846863
VSN Plantae Streptophyta Magnoliopsida Poales Cyperaceae Eleocharis palustris 817991904
VS Plantae Streptophyta Magnoliopsida Poales Juncaceae Juncus effusus 292997
N Plantae Streptophyta Magnoliopsida Poales Juncaceae Juncus tenuis 340511481
VSN Plantae Streptophyta Magnoliopsida Poales Poaceae Phragmites australis 1840327123
SN Plantae Streptophyta Magnoliopsida Poales Typhaceae Typha angustifolia 1389499593
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VN Plantae Streptophyta Magnoliopsida Poales Typhaceae Typha latifolia 369720331

VSN Plantae Streptophyta Magnoliopsida Alismatales Araceae Lemna minor 209417450

VSN Plantae Streptophyta Magnoliopsida Alismatales Araceae Spirodela polyrhiza 817992372

Magnoliopsida . Alisma plantago-

VS Plantae Streptophyta Alismatales Alismataceae aquatica 343184776

VSN Plantae Streptophyta Magnoliopsida Alismatales Hydrocharitaceae Elodea canadensis 365824061

VN Plantae Streptophyta Magnoliopsida Alismatales Potamogetonaceae Potamogeton lucens o-b 114448993

Magnoliopsida . Potamogeton
N Plantae Streptophyta Alismatales Potamogetonaceae pectinatus ab 1027316334
VN Plantae Streptophyta Magnoliopsida Apiales Apiaceae Oenanthe aquatica 379031084
— Ceratophyllum

S Plantae Streptophyta Magnoliopsida Ceratophyllales Ceratophyllaceae submersum 6513623

VSN Plantae Streptophyta Zygnemophyceae Desmidiales Closteriaceae Closterium acutum b-a JQ315477
- - Cosmarium

v Plantae Streptophyta Zygnemophyceae Desmidiales Desmidiaceae bioculatum 300862813

N Plantae Streptophyta Zygnemophyceae Desmidiales Desmidiaceae Cosmarium binum AM911329
- - Cosmarium

N Plantae Streptophyta Zygnemophyceae Desmidiales Desmidiaceae undulatum 215272043
rbcL Chlamydomonadales

N Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Volvocaceae Pleodorina starrii 427920544

N Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Volvocaceae Volvox ovalis 343430017

\Y Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Volvocaceae Eudorina elegans b 2627105

\Y Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Volvocaceae Iﬁirzggézh'e”a 11559329

\Y Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Volvocaceae Pandorina colemaniae 1339960

VSN Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Volvocaceae Pandorina morum b 11559323

\Y Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Volvocaceae Volvulina compacta 2627085

Colemanosphaera
\Y Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Volvocaceae angeleri 591288987
Chlamydomonas

VN Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Chlamydomonadaceae reinhardtii a 1476021203

VN Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Chlamydomonadaceae | Vitreochlamys aulata 60391493

VN Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Chlamydomonadaceae | Vitreochlamys pinguis 60391495
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\Y Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Volvocaceae Lobomonas 11559331
monstruosa
VS Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Spondylomoraceae Pascherina tetras 877807234
VSN Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Phacotaceae Phacotus lenticularis b 3184034
SN Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Phacotaceae Pteromonas angulosa b 3184010
\Y Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Characiosiphonaceae Lobocharacium 119220451
coloradoense
Chlamydopodium
Plantae Chlorophyta Chlorophyceae Chlamydomonadales Characiochloridaceae | vacuolatum 119220403
N Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Haematococcaceae ggggﬁmm a 74267420
Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Chlamydomonadaceae ;:gil)?gr]])g;monas 953272927
\Y Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Haematococcaceae Gungnir kasakii 74267426
VN Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Haematococcaceae Gungnir neglectum 190014546
\Y Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Chlamydomonadaceae g(:?or%?& monas 90959422
VN Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Pleurastraceae Pleurastrum terricola 134270089
\Y; Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Chlamydomonadaceae | Carteria radiosa 2627206
\Y Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Chlamydomonadaceae zsuecuodsgcarterla 23503648
VN Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Chlamydomonadaceae | Carteria inversa 2627198
Halochlorella
Vv Plantae Chlorophyta Chlorophyceae Chlamydomonadales Asteromonadaceae rubescens 2065666342
Chlorococcum
N Plantae Chlorophyta Chlorophyceae Chlamydomonadales Chlorococcaceae infusionum 1389108466
rbcL Sphaeropleales
Raphidocelis
VSN Plantae Chlorophyta Chlorophyceae Sphaeropleales Selenastraceae subcapitata 848842276
Selenastrum
VN Plantae Chlorophyta Chlorophyceae Sphaeropleales Selenastraceae capricornutum 1111511703
Monoraphidium
VSN Plantae Chlorophyta Chlorophyceae Sphaeropleales Selenastraceae minutum 909838604
Monoraphidium
VSN Plantae Chlorophyta Chlorophyceae Sphaeropleales Selenastraceae griffithii 896561766
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O3epa Takconomus CanpoOHocTh NCBI
Kaban | Kingdom Phylum Class Order Family Genus + Species B. Ciianeuex rbcL
Ankistrodesmus
v Plantae Chlorophyta Chlorophyceae Sphaeropleales Selenastraceae fusiformis 933800991
\Y Plantae Chlorophyta Chlorophyceae Sphaeropleales Selenastraceae SAt?gilts;trLcl)gesmus 119220363
VSN Plantae Chlorophyta Chlorophyceae Sphaeropleales Selenastraceae El;/lgﬂgtrjr%hldlum KT355740
VS Plantae Chlorophyta Chlorophyceae Sphaeropleales Selenastraceae grllléésttur:desmus b-a 410833726
Monoraphidium
N Plantae Chlorophyta Chlorophyceae Sphaeropleales Selenastraceae Komarkovae 933801146
Monoraphidium
VSN Plantae Chlorophyta Chlorophyceae Sphaeropleales Selenastraceae contortum 933800985
\Y Plantae Chlorophyta Chlorophyceae Sphaeropleales Rotundellaceae Rotundella rotunda 1002342475
VSN Plantae Chlorophyta Chlorophyceae Sphaeropleales Schroederiaceae Schroederia setigera 119220491
N Plantae Chlorophyta Chlorophyceae Sphaeropleales Pseudomuriellaceae Pseudomurlellq 1003090351
schumacherensis
Plantae Chlorophyta Chlorophyceae Sphaeropleales Mychonastaceae Mychonastes 1003089863
homosphaera
\Y Plantae Chlorophyta Chlorophyceae Sphaeropleales Mychonastaceae Mychonastes jurisii 953272433
Pediastrum
Plantae Chlorophyta Chlorophyceae Sphaeropleales Hydrodictyaceae biradiatum [Parapedi-
V astrum biradiatum] 154423203
; Pediastrum
\Y Plantae Chlorophyta Chlorophyceae Sphaeropleales Hydrodictyaceae angulosum 154423205
VN Plantae Chlorophyta Chlorophyceae Sphaeropleales Hydrodictyaceae Pediastrum duplex b 301676420
Scenedesmus obliquus
Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae [Tetradesmus
VSN obliquus] b 281314288
Pectinodesmus
VN Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae pectinatus 985806067
Vv Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae Flechtneria rotunda 338857486
Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae Scenedesmus 985806285
vacuolatus
Vv Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae Desmodesmus santosii 281314250
VN Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae (Ii)erirrr:]%(:ﬁ:mus 985806051
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O3epa Takconomus CanpoOHocTh NCBI
Kaban | Kingdom Phylum Class Order Family Genus + Species B. Ciianeuex rbcL
\Y Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae Scenedesmus . 985806281
producto-capitatus
SN Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae Scenedesmus acutus 442571899
\Y Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae Scenedesmus obtusus 985806279
\Y Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae Eicjir;giﬁzmus b 896561787
\Y Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae Scenedesmus hindakii 985806275
N Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae gﬁtiegggs?nmus 0-b 985806277
Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae ESSSE;E‘ST: 516301850
\Y Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae Enallax acutiformis 985806063
\Y; Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae Scenedesmus armatus 516301844
VN Plantae Chlorophyta Chlorophyceae Sphaeropleales Hydrodictyaceae Pediastrum boryanum b 1405513763
Scenedesmus
VSN Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae quadricauda b 1027590166
rbcL Trebouxiophyceae
S Plantae Chlorophyta Trebouxiophyceae Chlorellales Chlorellaceae Chlorella singularis 516301854
VN Plantae Chlorophyta Trebouxiophyceae Chlorellales Chlorellaceae Chlorella sorokiniana 1775781056
VN Plantae Chlorophyta Trebouxiophyceae Chlorellales Chlorellaceae Micractinium pusillum b 1775781058
. Actinastrum
VSN Plantae Chlorophyta Trebouxiophyceae Chlorellales Chlorellaceae hantzschii b 119220361
SN Plantae Chlorophyta Trebouxiophyceae Chlorellales Chlorellaceae Chlorella variabilis 668349488
VSN Plantae Chlorophyta Trebouxiophyceae Chlorellales Chlorellaceae Chlorella vulgaris p-a 1694423415
VS Plantae Chlorophyta Trebouxiophyceae Chlorellales Chlorellaceae Meyerella planktonica 45181494
N Plantae Chlorophyta Trebouxiophyceae Chlorellales Chlorellaceae Gloeotila contorta 119220439
VSN Plantae Chlorophyta Trebouxiophyceae Chlorellales Chlorellaceae Marvania geminata 698350238
VN Plantae Chlorophyta Trebouxiophyceae Chlorellales Chlorellaceae \I;’I?Iehuedl%ci?lorls 698350056
\ Plantae Chlorophyta Trebouxiophyceae _Trebouxmphyceae _Trebouxmph_yceae Picochlorum 800909576
incertae sedis incertae sedis maculatum
VN Plantae Chlorophyta Trebouxiophyceae Chlorellales Chlorellaceae Auxenochlorella 918463917

protothecoides
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O3epa Takconomus CanpoOHocTh NCBI

Kaban | Kingdom Phylum Class Order Family Genus + Species B. Ciianeuex rbcL

\Y Plantae Chlorophyta Trebouxiophyceae Chlorellales Chlorellaceae Auxenqchlorella p 929558687

pyrenoidosa
VN Plantae Chlorophyta Trebouxiophyceae Chlorellales Chlorellaceae ;:CI?CSJ?;?ES'S 119220417
\Y Plantae Chlorophyta Trebouxiophyceae Chlorellales Chlorellaceae Dicloster acuatus 698349960
\Y Plantae Chlorophyta Trebouxiophyceae Prasiolales Koliellaceae Koliella corcontica 728042154
VSN Plantae Chlorophyta Trebouxiophyceae Chlorellales Oocystaceae Oocystis lacustris b-0 1199756366
\Y; Plantae Chlorophyta Trebouxiophyceae Chlorellales Oocystaceae Oocystis rhomboideae 1325525154
\Y Plantae Chlorophyta Trebouxiophyceae Microthamniales Microthamniaceae ll:/llcrqthgmmon 698349178
uetzingianum
VSN Plantae Chlorophyta Trebouxiophyceae Prasiolales Koliellaceae Koliella longiseta 746948124
\Y Plantae Chlorophyta Trebouxiophyceae Chlorellales Chlorellaceae Ersienugi?\(;?rlnoize”a 728042162
VN Plantae Chlorophyta Trebouxiophyceae _Trebouxmph_yceae _Trebouxmphyceae Chloroidium lobatum 551363935
incertae sedis incertae sedis

\Y Plantae Chlorophyta Trebouxiophyceae Trebouxiales Trebouxiaceae Lobosphaera incisa 698348692
\Y Plantae Chlorophyta Trebouxiophyceae Trebouxiales Trebouxiaceae fgggﬁ (iglorls 557673786
N Plantae Chlorophyta Trebouxiophyceae Trebouxiales Trebouxiaceae Trebouxia arboricola 847145763
\ Plantae Chlorophyta Trebouxiophyceae Trebouxiales Trebouxiaceae Trebouxia decolorans 94448844

V — Bepxuuii Kaban, S — Cpeonuti Kaban, N — Huowcnuti Kaban
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2. Buonaukaropsl 03ép Kadan no MapkepHoOMy reny
16S pPHK Bacteria

Bacteria — noMeH MPOKapUOTHYECKUX MUKPOOPraHU3MOB. bakTepun
OOBIYHO JOCTUTAIOT HECKOJBKUX MUKPOMETPOB B JUTMHY, UX KJICTKA MOTYT
HMETh pa3zHooOpa3Hyo (Gopmy: OT mapooOpa3HOM J10 IaJOYKOBUIHOMN
U crnupaneBuaHon. bakrepun — oqHa U3 mepBbIX GOpPM KU3HU HA 3eMiie
U BCTPEUYAIOTCS TIOUTH BO BCEX 3€MHBIX MecTooOuTaHusX. OHU HACENSIOT
MIPECHBIC U MOPCKHE BOJOEMBI, KUCIIBIC TOPSYNE UCTOYHUKHU, PaTMOAKTUB-
HbIC OTXOJbl W TJIYOMHHBIE CJIOM 3€MHOM KOpBI, MOYBY. Tak, Hampumep,
OJIMH TPaMM TIOUBBI B CPEIHEM COJEPKUT 40 MUIUIMOHOB OaKTepHUAIbHBIX
KJIETOK, & B MWUIMJIUTPE CBEXKEW BOJBI MOXKHO HAWTU MUJUTMOH KIIETOK
OaxTepuii. bakTepun Taxke SIBISIOTCS CHMOMOHTaAMU M Mapa3uTaMu pacre-
HUW U )KUBOTHBIX. MUTOXOHAPHUH M XJIOPOTUIACTHI 3YKAPHOT TAKKE UMEIOT
OaKkTepuamIbHOE MPOUCXOKICHHE.

Ha 3emuie HacuuThiBaerca okono 5*10% Gakrepuii, nx oburyro 6no-
MaccCy MPEeBBINIACT JIUIIL OroMacca pacTeHui. bakrepuu uUrparoT BaKHYIO
pOJIb B KPYTOBOPOTE MHUTATEIbHBIX BEIIECTB, UMEHHO OHU OCYIIECTBIISIOT
¢ukcanuio atMoc(hepHOro a3oTa, pazararoT OCTAaHKHU KUBOTHBIX U pacTe-
HUl. bakTepun-3KCTpeMOPUIBI TOPSYNX THIAPOTEPMATBHBIX HCTOYHHUKOB
BbIPa0ATHIBAIOT SHEPTHUIO U3 HEPACTBOPUMBIX COCIMHEHHM, BKITIOYAsi CEPO-
BOJIOpoJ ¥ MeTaH. [Ipenmnonaraercs, uTo 6akTepuu KUBYT U B MapuaHCKOH
BIIaJIMHE, UMetolel rnyouny 11 kunomerpos. MimeroTcst coobmienus o 6ax-
TEPHUAX, OOUTAIOIINX B KAMEHUCTHIX Mopoaax Ha 580 MeTpoB Tiry0x)e Mop-
CKOTO JTHA Ha TITyonHe 2,6 kM okoJio ceBepo-Boctoka CIITA (Fredrickson et
al., 2004; Whitman et al., 1998).

N3BectHO Gosee 10000 BuaoB OakTepuii, HO OOJbIIAsI YaCTh HE U3Y-
YyeHa JI0 CUX I0p, ¥ IPEJACTABUTEIIHN JIUIIH ITOJIOBUHBI TUIIOB OaKTEpHil MO-

I'YyT OBITh BBIPAILICHBI B TAOOPATOPUH.
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2.1. Boisagnenue euooe-unouxamopos no 2eny 16S pPHK Bacteria
(kpome Cyanobacteria)

Hwxe npuBeneHsl pe3yabTaThl GUIOTCHETHYECKOTO aHalli3a THAPO-
ouontoB 03¢p Kaban mo mapkepHomy reny 16S pPHK Bacteria (kpome
Cyanobacteria).

O06001mEHHOE (PUITOTECHETUYECKOE JIEPEBO IO MApPKEPHOMY TEHY
16S pPHK Bacteria npuseneno Ha puc. 2.1.1. bByrcTpen-3HaueHus mpuBe-
JICHBI PSJIOM C y3J1aMH JIepeBa.

1 00 00 Vanovorax paradoxus BECH mon-ind
100100 _E Lamgropedia_malina_a-b
— _:Lemhix_ac hacea_?:r

1100 Sphaerotius_natans_pa
Spinlum_vohtans_p
19 Chitmtcum_topenael_C_non-ind

10041 00

Pseudoxantho monas_mexdcana_H_non-ind
41 £0 _:Eeggiama_atba_p

100400 Beggiatoa_le ptomitiformis_p
— Psewdo manas_veroni_H_non-ind
1004100 |—Aznmba{:er_ag|1is_p

100

Thiothrix_nivea_p

Lamprocyslis_roseopersicina_p

4B70 1,:.ﬂ|: Chromatium_minutissimum_p
100 00 Chromatium_vinosum_p

BRSEZ —C Chromatium_okenii_p
Z8/50 E4/100 Thiocystis_violascens

Sphingomonas_witlichi_B_non-ind

Cetobactenum_somerae_BH_non-ind

Micrococous_luteus BCH_non-ind
Desufosporosinus_mendiei_BH_non-ind
e ;
B398 Streptococcus_pyogenes_p

Prosthecobacter_debonti_CH_non-ind

SAMES

— Parabacteroides_distasonis_H_non-ind
gaHoo L Chigrobium_limicola_p

Puc. 2.1.1. O606ménHoe HUIOreHeTHIECKOE IEPEBO
o mapkepHomy reny 16S pPHK Bacteria (kpome Cyanobacteria)
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Kak BugHO wu3 pwuc.
(UIIOreHETHYECKOM JIepEeBE BBISBICHO 4 KJlacTepa C BHICOKMM OyTCTpemn-
3HAYEHHEM, COJIepIKAIMX UHAUKATOPHBIC BUALI THIPOOHOHTOB Pa3HBIX 30H

2.1.1,

Ha O0O0OOIIEHHOM MOJIEKYJISIPHO-

CaHpO6HOCTI/I M BUbl, HC UMMCBIINC PAHCC CTATyC HHAUMKATOPHBIX:

Knacrep 1:
CTPYHIIUPOBAaH €

c BbICOKMM OytcTpen-3HaueHuem 100 %. B Ttabn. 2.1.1 npuBeneHo

Bun Lampropedia hyalina -
HEUHIMKATOPHBIM BHaoM Variovorax paradoxus

a-b-ungukarop

TAKCOHOMHYCCKOC ITOJOKCHUC CIPYIIIIMPOBAHHBIX OPIraHU3MOB.

Tabnuya 2.1.1

TakCOHOMUYECKOE MOJIOKEHHUE CIPYNIUPOBAHHBIX TUAPOOUOHTOB

Taxconomus BI/II[BI-I/IHI[I/IKaTOpLI BI/II[BI-HGI/IHI{I/IKaTOpBI
Kingdom Bacteria Bacteria
Phylum Proteobacteria Proteobacteria
Class Betaproteobacteria Betaproteobacteria
Order Burkholderiales Burkholderiales
Family Comamonadaceae Comamonadaceae
Genus, Species Lampropedia hyalina | Variovorax paradoxus

Kak BugHo 13 Tabn. 2.1.1, knactep cOAep UT OpraHU3MBbl, OIU3KHE
0 TAaKCOHOMHYECKOMY TIOJIOKEHHIO J0 ceMelictBa Comamonadaceae,
u Bu Variovorax paradoxus mis Tpéx 03ép Kaban MokeT paccMaTpuBaThCs
KaK MHAUKATOp a-b-me3ocanpoOHOCTH ¢ BeposiTHOCTHIO 100 %.

Knacrep 2: Bug Azotobacter agilis [Azomonas agilis] — p-ungukarop
— CIrpyNIUpoBaH C HEWHIWKATOPHBIM BUioM Pseudomonas veronii
C BBICOKMM OyTcTpen-3nauenuem 100 %. B Ta6bn. 2.1.2 mpuBeneHo
TaKCOHOMUYECKOE MOJ0KEHUE CTPYNITUPOBAHHBIX OPraHU3MOB.

Kak BugHO 13 Tabn. 2.1.2, kiactep COAEPKUT OPTaHU3MBI, OJIM3KUE
M0 TAaKCOHOMHYECKOMY IOJIOKEHHUIO 10 ceMmelicTBa Pseudomonadaceae,
n Bug Pseudomonas veronii
paccMaTpuBaThCs Kak MHAUKATOp P-canpoOHocTH ¢ BeposiTHOCThio 100 %.

s o3epa Hwkuuit KabGan MoxeTt
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Tabnuya 2.1.

TakcoHOMUYECKOE MOJ0KEHUE CTPYITUPOBAHHBIX THIPOOHOHTOB

TakcoHOMUs Bubl-uHaukatopsl Buibl-HEUHAUKATOPBI
Kingdom Bacteria Bacteria
Phylum Proteobacteria Proteobacteria
Class Gammaproteobacteria | Gammaproteobacteria
Order Pseudomonadales Pseudomonadales
Family Pseudomonadaceae Pseudomonadaceae
Genus, Species | Azotobacter agilis Pseudomonas veronii

[Azomonas agilis]

Knacrep 3:

Bux Streptococcus pyogenes

P-UHAUKATOP

2

CTPYIIIMPOBAaH C HEMHIUKATOpHbIMH BujoM Desulfosporosinus meridiei
C BbICOKMM OytcTpen-3HaueHuemM 96 %. B Ttabn. 2.1.3 mpuBeneHo

TAKCOHOMHYCCKOC ITOJIOKCHUC CIPYIIIIMPOBAHHBIX OPIraHU3MOB.

Tabnuya 2.1.3

TakCOHOMHYECKOE MOJIOKCHUE CIpYHITMPOBAHHBIX I"I/II[pO6I/IOHTOB

Taxconomus BI/II[BI-I/IHI[I/IKaTOpBI BI/II[BI-HGI/IHJII/IKaTOpBI
Kingdom Bacteria Bacteria
Phylum Firmicutes Firmicutes
Class Bacilli Clostridia
Order Lactobacillales Clostridiales
Family Streptococcaceae Peptococcaceae
Genus, Species | Streptococcus pyogenes | Desulfosporosinus meridiei

Kak BumHOo 3 Tab6mn. 2.1.3, kinacTep COAECPKUT OPraHU3MBbI, OJIM3KHE
0 TaKCOHOMHYECKOMY IIOJIOKCHHIO 10 Tuma Firmicutes, u Bupg
Desulfosporosinus meridiei mis 03ép Bepxuuit Kaban n Huxuauit Kadan
MOJKET pacCMaTPUBAThCI KaK MHIUKATOP P-CanmpoOHOCTH C BEPOSTHOCTHIO

96%.
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Knacrep 4: Bua Chlorobium limicola — p-unnukatop — crpynmnupoBan

C HEHMHIMKAaTOpHBIM BuaoMm Parabacteroides distasonis ¢ BbICOKUM

oyrcrpen-3HauenueM 100 %. B tabin. 2.1.4 npuBegeHO TAKCOHOMUYECKOE
MOJIO)KCHHE CTPYIIITUPOBAHHBIX OPTraHU3MOB.

Tabnuya 2.1.4

TakcoHOMUYECKOE MOJI0KEHUE CTPYITUPOBAHHBIX THIPOOHOHTOB

TakcoHomust | Buabl-uHIAUKATOPHI Bubl-HenHIUKATOPBI
Kingdom Bacteria Bacteria
Clade Bacteroidetes/Chlorobi group
Phylum Chlorobi Bacteroidetes
Class Chlorobia Bacteroidia
Order Chlorobiales Bacteroidales
Family Chlorobiaceae Tannerellaceae
Genus, Species | Chlorobium limicola | Parabacteroides distasonis

Kak Buano u3 Tabn. 2.1.4, xinactep COAEPKUT OPraHU3MBbl, OJIM3KHE
110 TAKCOHOMHMYECKOMY IIOJIOXKEHHIO 10 HAATHUIIOBOH Kiaabl Bacteroide-
tes/Chlorobi group. CpaBHUTEIBHBI aHATU3 CANPOOHOCTEH OPraHW3MOB
U3 CIHCKOB Pa3HBIX aBTOPOB (Taodu. 2.1.5) nmokasan coBmageHue p-canpoo-
Hocteii s Buma Chlorobium limicola. Taxkum o0pa3om, BuI
Parabacteroides distasonis mist  o3epa Hwxkuuit KabGan Moxer
paccMaTpuBaThCs Kak MHAUKATOP P-canpoOHocTH ¢ BeposiTHOCThiO 100 %.

Tabnuya 2.1.5
CanpoOHOCTh THAPOOMOHTOB U3 CIIMCKOB Pa3HBIX ABTOPOB

Bubt Canpoonocts | CanmpooHocTh | CanpoOHOCTh
B. Cmaneuek | C. bapunoBa 0 KJIACTEpU3ALINU
Chlorobium p P -
limicola
Parabacteroides - - p
distasonis
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Kak BUAHO W3 BBINICTIPHUBEICHHOTO MOJICKYJISIPHO-(PUIOTCHETHYIC-
CKOI'0 aHajiu3a 1o MmapkepHomy reny 16S pPHK Bacteria, knactepsl conep-
KaT OpPTaHU3MBbl, OJU3KHE N0 TAKCOHOMHYECKOMY ITOJIOKCHHIO JI0 THIIOB
Proteobacteria (ta6n. 2.1.1-2.1.2), Firmicutes (ta6n. 2.1.3), u HaaTHIA
Bacteroidetes/Chlorobi group (ta6:. 2.1.4):

Proteobacteria — ovH U3 OCHOBHBIX THITOB OaKTEepUH, BKIOUAIOIIAN
OOJIbIIIOE KOJUYECTBO MATOTEHHBIX M a30TOUKCUPYIONIUX OakTepuii
B Kiaccax ot Alpha- no Zetaproteobacteria, Hydrogenophilalia, Acidithio-
bacteria u Oligoflexia. Bce nporeobakTepun rpaMoTpuIiaTeIbHbI, HEKOTO-
phIe SBJISIOTCS IICEBIOTPAaMITONIOKHUTCIIBHBIMU. Proteobacteria nmepeasura-
IOTCS, WCIOJIB3YSl JKI'YTHMKH WM OaKTepHallbHOE CKOJIBKEHHE, JHO00
nenoasrkHbel (Williams et al., 2010; Boden et al., 2017; Roger et al., 2017;
Islam et al., 2020).

OcHoBHbIC KJ1acchl Proteobacteria:

- Alphaproteobacteria MmoryT pactu npu o4eHb HU3KOM yPOBHE ITHTA-
TCJIBHBIX BEIIECTB MU (PUKCHPOBATh a30T. CUUTACTCS, YTO MUTOXOHIPUHU
DYKApPHUOT SABJISIOTCS TOTOMKAMHM allb(a-TpoTeo0aKTePHil.

- Betaproteobacteria o06magaror pa3HOOOpa3HBIM METa0OJIM3MOM:
XEMOJUTOABTOTPOPHBIM, (hOTOABTOTPO(PHBIM HIIH TeTepoTpodHBIM. Heko-
Topkic Betaproteobacteria sBist0TCS yCI0BHO-ITATOT€HHBIMHU.

- Gammaproteobacteria — camplii OOJBIION KJIaccC, BKIIOYAIOIINM
BaKHBIC ITATOT'CHBI, HJIOCUMOMOHTOB U a30T(HHUKCUPYIOIINX OaKTCPHIA.

- Deltaproteobacteria BkirO4arOT aHa’POOHBIX CEPHBIX OaKTEpHid
M POEBBIX XHIHBIX OakTepuii, B ToM duciie Myxococcales, koropsie MOTryT
coOMpaTbCcsl B MHOT'OKJICTOUHBIE TIJI0/I0BBIC TEIa.

- Firmicutes - Tun 0akTepwii, IpeICTaBUTEIN KOTOPOTO XapaKTepU3y-
I0TCSI HU3KUM cojiepkanueM nap HykjieotunoB ['-11 (mensiie 50%) u cTpo-
CHUEM KJICTOYHOM CTEHKH, XapaKTEPHBIM JUISI TPaAMIIOJIOKHUTEIIbHBIX OaKTe-
puii. Tum BKIIOYAeT Kak MMATOrCHHBIC IS YEJIOBEKAa M YKMBOTHBIX Opra-
ausmbl. Bacillus anthracis, Bacillus cereus, Bacillus thuringiensis, Strepto-
COCCUS pyogenes, 3onoTucThiii cTaduinokokk Staphylococcus aureus,

63



cronbusunas manouka Clostridium tetani, Clostridium botulinum, Clostrid-
ium perfringens, Tak u npeacTaBUTENIe HOPMAJIBHONH MHUKPOOHOTHI YelIo-
Beka: npeacrasurenau poja Jlakrobamumiel (Lactobacillus), a taxxe Bax-
Hbl€ IPOMBIILICHHBIE MHUKPOOPTaHU3MEI: MOJIOYHOKHCIBIE OaKTCPHH,
Paenibacillus polymyxa - mnpoaylieHT HOJUIIENTHIHONO aHTUOUOTHKA
MOJIMMHUKCHHA, peacTaBuTean poaa Knocrpumauu (Clostridium) ciocoOHbI
OCYIIECTBIAThL areToOyTuiaoBoe Opoxkenue (Gibbons, Murray, 1978;
Murray, 1984).

- Bacteroidetes - Tum rpamMoTpHMIATEIBHBIX HECIOPOOOPA3YIONMIUX
aHA’POOHBIX MMAJOYKOBUAHBIX OaKTEpPHil, IIMPOKO PaCIPOCTPAHEHHBIX
B OKpY’Kalollel cpejie, BKIIoYas MOYBY, I, MOPCKYIO BOY, @ TAKIKE JKEIy-
JIOYHO-KHIICYHBI TPaKT M KOXKY JKMBOTHBIX. Ha HacTOSAIIMiA MOMEHT
HaumOoJiee M3y4YeHbl OaKTepHHM, MPHHAICKAIIMEe K Kiaccy Bacteroidia,
BKJIIOYaroeMy pox Bacteroides, mpeacraBurenn KOTOPOIO SBISIOTCS
ycinoBHo-atroreHHbIME (Gupta, 2004).

- Chlorobiaceae - 3enéubiec cepoOaKTEpHH - CEMEMCTBO OOJIUTraTHO
aHadpOOHBIX  (HOTOJUTOABTOTPOGHBIX TI'PAMOTPHUIATEIBHBIX OaKTEPH,
MCIIOJIB3YIOIIMX CEPOBOIOPO, BOJOPO 1 DIIEMEHTAPHYIO CEPY B KAUECTBE
JIOHOPOB 3JCKTPOHOB. I10 MPOUCXOKACHUIO OHHM MPUHAIICIKAT K HAATUITY
Bacteroidetes-Chlorobi, omnako HeoJHOPOIHBI K IOATOMY MX KJIACCH(HITHU-
pyIoT Kak oTaenbHbId THI (Gupta, 2004).

Pe3ynbTaThl GUIOT€HETUYECKOT0 aHaIn3a THAPOOUOHTOB 03Ep Kaban
o MapkepHomy reny 16S pPHK Bacteria npuBeaeHs! Huxe B Tabm. 2.3.1.
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2.2. Boisasnenue euoos-unouxamopos no zeny 16S pPHK Cyanobacteria

Cyanobacteria - otaen 6akTepuii, U3BECTHBIN TaK JKe KaK «CHHE-3eJ1e-
HBIC BOJIOPOCIN», 00JIaIaloIIie HeXapaKTePHO KPYIMHBIMH ISl IPOKAPHUOT
KieTkamu. IMeroTcst Kak MpecHOBOIHBIE, TAaK U MOPCKHE U HA3€MHBIC BUJIBI,
XOTsI OOLIMKM MPeIoK ObLT MPECHOBOIHBIM. DTO €IUHCTBEHHBIC OaKTEPHH,
oOJiajiaronue crnocoOHOCThIO K OKCUTeHHOMY ¢doTocuuTe3y. [Ipenmnonara-
€TCsI, YTO MMEHHO BBIJICJICHHE KHUCJIOpOAa IMAHOOAKTEPHUSMHU IPHUBEIIO
K KHCJIOpOAHOW KaracTpode okoso 2,5 Mipa JeT Hazaa. B orauuume
OT TeTepOTPO(HBIX OakTepuil, MUAaHOOAKTEPUU OO0JAJAI0T BHYTPECHHUMU
MeMOpaHHBIMHA MEIIOYKAMH, Ha3bIBAEMBIMH THJIAKOWJIAMU, B KOTOPBIX
ocymecTBisgeTcs oTocuHTe3. COrjlacHO TEOPHH CUMOMOTEHE3a U MOJICKY-
JISIPHBIM UCCIICIOBaHUSM, OJIMH Hen3BecTHBIN Bua Cyanobacteria ssisercs
MIPEAKOM XJIOPOTUIACTOB BCEX (POTOCHMHTETHYECKUX dyKapuoT. HekoTopbie
Cyanobacteria mpousBojmar crnenu@UUHbIE TOKCHHBI - ITHAHOTOKCHHBI,
KOTOPBIE MOTYT MPEJICTABIISITH OMACHOCTD JJIS JIFOJIel M )KUBOTHBIX. [Ipec-
HOBOJIHBIC BHJBI MOTYT BBI3bIBaTh IIBETCHHEC BOJOEMOB. Synechocystis
n Cyanothece sBJISrOTCS BaXKHBIMH MOJICIIBHBIMU OPTaHU3MaMH C IIOTEHIIN-
aNbHBIM NMPUMEHEHHUEM B OMOTEXHOJIOTHH JJISl IIPOM3BOACTBA OMO3TAHOJIA,
IUIIEBBIX KpacuTelield, B KayeCTBE HMCTOYHHMKA IHINA JJIs YeJoBeKa
M SKMBOTHBIX, NIHUIIEBBIX n00aBok W ceipbs (Liberton, Pakrasi, 2008;
Sherman et al., 2010; Liberton et al., 2013).

Hwke npuBeieHbI pe3ybTaThl (GUIOTCHETHUESCKOTO aHaIn3a OMOWH-
nukatopoB 03¢p Kaban mo mapkepHomy reny 16S pPHK Cyanobacteria.
O06001EHHOE (PrITOreHeTHYeCKoe IepeBo 1Mo MapkepHoMmy reny 16S pPHK
Cyanobacteria npuseaeno Ha puc. 2.2.1. ByrcTpen-3HaueHUs MPUBEICHBI
PSAZIOM C y3JIaMU JIepeBa.

Kak Bugno wu3 puc. 2.2.1, Ha 0000MEHHOM MOJEKYJISIPHO-
(HIOreHeTHYECKOM JIepeBE BBIABICHO 3 KJIacTepa C BBICOKMM OyTCTpeEI-
3HAYCHHEM, COJCPKAIINX HHINKATOPHBIC BUABI THAPOOHOHTOB Pa3HBIX 30H
CarpoOHOCTH 1 BUbI, HE IMEBIIINE paHee CTaTyC MHANKATOPHBIX:
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ﬂ: Snowella_rosea_C_non-ind
BA/RE Merismopedia_glauca_B_non-ind
e { Gloeocapsa_turgida BCH o
42133 Microcystis_aeruginosa BCH b

Oscillatoria_limosa BCH_a-b

33

— Oscillatoria_limnetica BCH_o-b 1
L — Phormidium_mucicola_CH_non-ind

100100 Anabaena_sheremetievi BC_non-ind
| Anabaena_affinis CH b
934100 Anabaena_variabilis_B_non-ind 2
79478 Anabaena_flos-aguae_BCH_b
m: Anabaena_augstumalis_B _non-ind
— Merismopedia_tenuissima_BCH_a-b
T — Oscillatoria_planctonica_H_non-ind 3

Puc. 2.2.1. O6006ménHOe (HUIOTEHETHIECKOE ISPEBO
o Mapkepuomy reny 16S pPHK Cyanobacteria

Kmacrep 1: Bumm Oscillatoria limnetica — 0-b-ungukatop -—
CTpYNIHMPOBaH C HEHMHAMKATOpHbIM BujaoM Phormidium mucicola
C BbICOKMM Oytcrpen-3HauenueM 97 %. B Ttabn. 2.2.1 npuseneHo

TAKCOHOMHYCCKOC ITOJIOKCHUC CI'PYIIIIMPOBAHHBIX OPIraHU3MOB.

Tabnuya 2.2.1

TakcoHOMUYECKOE MOJIOKEHUE CIPYNIUPOBAHHBIX THAPOOHOHTOB

Taxconomus BI/II[BI-I/IHI[I/IKaTOpBI BI/II[BI-HGI/IHI[I/IKaTopBI
Kingdom Bacteria Bacteria
Phylum Cyanobacteria Cyanobacteria
Order Oscillatoriales Oscillatoriales
Family Oscillatoriaceae Oscillatoriaceae
Genus, Species | Oscillatoria limnetica | Phormidium mucicola

Kak BumHO 3 Tabmn. 2.2.1, kinactep COAEPKUT OPraHU3MBbI, OJIM3KHE
0 TaKCOHOMHYECKOMY TOJIOKEeHHI0 a0 cemelictBa Oscillatoriaceae.
CpaBHUTENBHBIN aHAIN3 CAMPOOHOCTEH OPraHU3MOB M3 CIHCKOB Pa3HBIX

aBTOpPOB (Tabm. 2.2.2) mokasal COBHAICHUE CApPOOHOCTEH IS BHUIOB-
66



UHIUKATOpOB 0-b-campoOnocTn. Takum oOpasom, Bum Phormidium
mucicola gms o03ép Cpenumii KabGan wm Hmwxamit KabGan wmoxer
paccMaTpUBaThC KaK MHAUKATOP 0-D-canpoOHOCTH ¢ BEpOITHOCTHIO 97 %.

Tabnuya 2.2.2

CanpoOHOCTh TUAPOOUOHTOB U3 CIIMCKOB Pa3HbIX aBTOPOB

Bubl Canpobnocts | Canmpo6Hocth | CanpoOHOCTH 1O
B. Cnageuek | C. bapuHoBa KJIaCTepU3aluu
Oscillatoriaceae 0-b - -
limnetica
Phormidium - 0-b 0-b
mucicola

Knacrep 2: Bumbl Anabaena affinis u Anabaena flos-aquae -
b-MHIMKATOPHI — CrPYIITUPOBAHBI ¢ HEMHAMKATOPHBIMU BHIaMu Anabaena
sheremetievi, Anabaena variabilis u Anabaena augstumalis ¢ BeicoOKuUM
oyrcrpen-3nauennem 100 %. B Ta6:a. 2.2.3 nmpuBeIeHO TAKCOHOMHUYECKOE

MTOJIOKEHHUE CTPYNITUPOBAHHBIX OPTaHU3MOB.

Tabnuya 2.2.3
TakcoHOMUYECKOE MOJIOKEHUE CIPYNIUPOBAHHBIX TUAPOOUOHTOB
Taxconomust Bunabi-unaukaTopel Bunabi-HeMHIUKATOPHI
Kingdom Bacteria Bacteria
Phylum Cyanobacteria Cyanobacteria
Order Nostocales Nostocales
Family Nostocaceae Nostocaceae
Genus, Species | Anabaena affinis Anabaena sheremetievi
Anabaena flos-aquae Anabaena variabilis
Anabaena augstumalis

Kak BugHO 13 Tabm. 2.2.3, KiacTep COASPNKUT OpPraHW3MBbl, OJTU3KHE

110 TAKCOHOMHYECKOMY TOJIOKEeHHIO 110 poaa Anabaena. CpaBHUTEIIBEHBIH
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aHaJIM3 CcampoOHOCTEH OpPraHu3MOB W3 CIHCKOB pPa3HBIX aBTOPOB
(Tabna. 2.2.4) nmokasay coBmaaeHue D-me3ocanpoOHOCTEH A1 OpraHu3MOB
Anabaena affinis u Anabaena flos-aquae. Takum o0pa3om, Bua Anabaena
sheremetievi st 03ép Bepxuuii Kaban u Cpennuit Kaban, Bug Anabaena
variabilis ams o3epa Bepxuuit Kabam m Bum Anabaena augstumalis
s o3epa Bepxuuii Kaban MoryT paccMaTpuBaThbCsi KaKk HHAUKATOPHI
b-me3ocanpobHocTH ¢ BeposTHOCTRIO 100 %.

Tabnuya 2.2.4
CanpoOHOCTh TUAPOOMOHTOB U3 CIIMCKOB Pa3HBIX aBTOPOB
Bubr Canpobnocts | Canmpo6HocTh | CanpoOHOCTH IO
B. Cmapeuexk | C. bapunoBa KJIaCTepU3aluu
Anabaena affinis b b -
Anabaena flos-
b b -
aquae
Anabaena b
sheremetievi
Anabaena
. - - b
variabilis
Anabaena
) - 0-b b
augstumalis

Knacrep 3: Bum Merismopedia tenuissima — a-b-unmukarop —
crpynnupoBaH ¢ HewHaukaTopHbiM BujaoM Oscillatoria planctonica
C BbICOKMM OytcTpemn-3HaueHneM 83 %. B Ttabn. 2.2.5 mnpuBeneHo
TaKCOHOMHYECKOE TI0JIOKEHUE CTPYIIITUPOBAHHBIX OPTaHU3MOB.

Kak BuaHO u3 Tadiu. 2.2.5, KjiacTep COACPKUT OPraHU3MbI, OJM3KHE
MO0 TaKCOHOMHYECKOMY TIOJIOKeHHIO o otaena Cyanobacteria.
CpaBHUTENBHBIN aHAIN3 CAPOOHOCTEH OPraHU3MOB W3 CIHCKOB Pa3HbIX
aBTOpOB (Tabn. 2.2.6) mokaszajl COBHAJEHHE CalpoOHOCTEH I BHUJA
Merismopedia tenuissima — uaauKaTopa a-b-me30canpoOHOCTH.
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Tabnuya 2.2.5

TakcoHOMUYECKOE MOJIOKEHHUE CIPYNIUPOBAHHBIX THAPOOUOHTOB

Takconomus Buabl-uaaukatopel Bubl-HEMHAUKATOPBI
Kingdom Bacteria Bacteria
Phylum Cyanobacteria Cyanobacteria
Order Synechoccocales Oscillatoriales
Family Merismopediaceae Oscillatoriaceae
Genus, Species | Merismopedia tenuissima | Oscillatoria planctonica

Takum oOpasom, Buza Oscillatoria planctonica mis o3epa Hunkuwmii

KabGan MokeT paccMaTpuBaThCs Kak WHAMKATOp a-b-me3zocampoOHOCTH

C BEpOsTHOCTHIO 83 .

Tabruya 2.2.6

CanpoOHOCTh TUIPOOMOHTOB U3 CITUCKOB Pa3HBIX aBTOPOB

Bunnl

CanpoOHOCTb
B. Cnaneuex

CanpoOHOCTH
C. bapunona

CanpoOHOCTH
0 KJIaCTEpHU3aINH

Merismopedia
tenuissima

a-b

a-b

Oscillatoria
planctonica

a-b

Kak BUIHO W3 BbIIICIIPUBCICHHOI'O MOJ'IGKy.TIHpHO-Cl)HJIOFGHeTI/I‘IC-

CKOT'0 aHaju3a 1o MapkepHomy reny 16S pPHK Cyanobacteria, kiactepbl

coacpikar OpPraHU3MBbI, OJIM3KHE TI0 TAKCOHOMHUYCCKOMY IIOJIOKCHHUIO
1o poaoB Anabaena (ta6a. 2.2.3), Merismopedia (ta6a. 2.2.5), Oscillatoria
(tabmn. 2.2.5) u Phormidium (ta6u. 2.2.1):

- Anabaena - POl HUTYATBIX uHaH06aKTepI/II71, BXOJAIIUX B COCTaB

MIaHKTOHA. B KOJOHUSIX HMEIOTCS a30TPUKCUPYIOIIUE TEeTEPOIUCTHI.

Anabaena o0pa3yroT cHMOMOTHYECKHE OTHOIICHUS C HEKOTOPBHIMHU pacTe-

HUssMU. Anabaena - oJMH M3 YETBIPEX POJOB IMAaHOOAKTEPH, BBIICIISIO-

IITUX HEUPOTOKCHHBI, OMTACHBIC IS )KUBOTHBIX M uejoBeka. [Ipu cumbuose
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9T TOKCHHBI 3allUINAIOT pacTeHHs-xo3snHa Anabaena ot mnoemaHus
(Herrero, Flores, 2008).

- Merismopedia — pox nuaHoOakTepuii, OOMUTAIOIIMX B MPECHOMU
U cojeHoi Boje. KneTku uMmeror siieBuaHyto win chepudeckyro hopmy
U PACIOJIOKEHbI PAAAMHM U CTOJOIAMH B BHUJC MPAMOYTOJbHBIX KOJIOHHH,
yJIep>KMBAaEeMbIX BMECTE BbIJCIsIeMOl KieTkamu ciusbio (Guiry M., Guiry
G., 2021).

- Oscillatoria — pox HUTYATHIX ITMAHOOAKTEPHIA, MTOTYYHBIINI Ha3Ba-
HHE OT CBOEro crocoda TEPEeABMKCHHS: OTACIBbHBIC  KJICTKH
B KOJIOHMHM CKOJB3AT BIEPEJ-Ha3ajJ JO TeX IIOp, IMOKAa BCSA KOJOHUS
He pa3BepHercs k cmery. Oscillatoria pasmuoxkaroTcss ¢pparMeHTanuein
KOJIOHHMH U OOMTAIOT B OCHOBHOM B 3arpsi3HEHHBIX cTosiunX Bogax. Oscilla-
toria mpeacTaBisOT OOJBIION HHTEPEC KaK MPUPOIHBIC HCTOUHUKH aHTH-
okcuganTta nonona (Babu, Wu, 2008).

- Phormidium — pox TokcuyHbIX HUTYATHIX IHaHoOakTepuii (Teneva
et al., 2005).

Pe3ynbTaThl (GUIOr€eHETHYECKOT0 aHau3a TUApPoOHOHTOB 03€p Kaban

o mapkepHoMmy reny 16S pPHK Cyanobacteria nmpuBeaeHb! HIKE B TaOJI.
2.3.1.
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2.3. 3aknouenue no 2nage 2
Buonouxamoput 03ép Kaban no mapxeprnomy 2eny 16S pPHK Bacteria

Huxe nmpuBeeHa Tabynia ¢ ykazanueMm 16 Ononnaukatopos Bacteria
u Cyanobacteria mo mapkepuoMmy reny 16S pPHK tuapOOHOHTOB 03Ep
Kaban r. Kazanu, u3 HuX 9 BHJI0B-HOBBIX OMOWHIMKATOPOB, BBISBICHHBIX
o Kinactepu3anuu (B CKOOKaX IMPHUBEACHO KOJMYECTBO OMOMHIUKATOPOB
0 KJIACTEPHU3AIMH C TOYCePKUBAHUEM BUAOB) (Tadu. 2.3.1):

e 11 6monnaukaropoB o3epa Bepxuuit Kaban:
0-canrpoOHOCTH — | BUA:
Gloeocapsa turgida

0-b-canpo6HoCTH — 1 BHI:
Oscillatoria limnetica

b-me3ocanmpobHOCTH — 5 (3) BHIIOB:
Anabaena flos-aquae Anabaena augstumali
Microcystis aeruginosa Anabaena sheremetievi
Anabaena variabilis

a-b-me3ocanpoonoctr — 3 (1) Bupa:
Merismopedia tenuissima Variovorax paradoxus
Oscillatoria limosa

p-canpooHocTH — 1 (1) BU:

Desulfosporosinus meridiei

e 10 buounnukaTopoB o3epa Cpeanuii Kaban:
0-canpoOHOCTH — 1 BH!

Gloeocapsa turgida
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0-b-canpodnocTu — 2 (1) Buaa:

Oscillatoria limnetica Phormidium mucicola

b-me3ocanpobnocTr — 3 (1) Buja:

Anabaena affinis Anabaena sheremetievi
Anabaena flos-aquae

a-b-me3ocanpoOHOCTH —
Merismopedia tenuissima Variovorax paradoxus
Oscillatoria limosa

e 13 6uonnankatopoB o3epa Huxuuii Kaban:
0-canpoOHOCTH —
Gloeocapsa turgida

0-b-canpobnocTu — 2 (1) Buaa:

Oscillatoria limnetica Phormidium mucicola

b-me3ocanpobHOCTH — 3 BHIA:

Anabaena affinis
Anabaena flos-aquae
Microcystis aeruginosa

a-b-me3ocanpooHocTH — 4 (2) BUA:
Merismopedia tenuissima Oscillatoria planctonica
Oscillatoria limosa Variovorax paradoxus

p-canpooHocTH — 3 (3) BUA:
Desulfosporosinus meridiei, Parabacteroides
distasonis, Pseudomonas veronii
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buounaukaropsl 03ép Kaban no mapkepnomy reny 16S pPHK Bacteria

Tabnuya 2.3.1

Canpo0-
Canpo0- HOCTS
Llapcmeo Omoen Knacc Ilopaook Cemeiicmeo Buo O3épa Kabdan HOCTh
mo KJjacre-
Caaneuek
pu3anuu
. - - . Variovorax . . .
Bacteria Proteobacteria | Betaproteobacteria Burkholderiales Comamonadaceae paradoxus Bepxuwuii Cpennnii | Humxauii a-b
Bacteria Proteobacteria | Gammaproteobacteria | Pseudomonadales | Pseudomonadaceae \Ij’esregr?i(i)monas HwxHuit p
Bacteria Firmicutes Clostridia Clostridiales Peptococcaceae Desulfogp_or_05| Bepxuuii Huwxauit p
nus meridiei
Bacteria Bacteroidetes Bacteroidia Bacteroidales Tannerellaceae Pargbacter_md HiwxHuii p
es distasonis
. - . . . . Oscillatoria . . .
Bacteria Cyanobacteria Cyanophyceae Oscillatoriales Oscillatoriaceae limnetica Bepxuuit Cpenuuit | Hwxauit 0-b
Bacteria Cyanobacteria Oscillatoriales Oscillatoriaceae Pho_rmldlum Cpennnit | Hmxauii 0-b
Cyanophyceae mucicola
Bacteria Cyanaobacteria Nostocales Nostocaceae Angpaena Cpennnii | Humxauii b
Cyanophyceae affinis
. . Anabaena flos- N N .
Bacteria Cyanobacteria Cyanophyceae Nostocales Nostocaceae aquae Bepxuwuii Cpennuii | HmxHuit b
Bacteria Cyanobacteria Nostocales Nostocaceae Anabaeng . BepxHwuii Cpennwuii b
Cyanophyceae sheremetievi
Bacteria Cyanaobacteria Nostocales Nostocaceae Ana}ba_epa Bepxuni b
Cyanophyceae variabilis
. . Anabaena N
Bacteria Cyanobacteria Cyanophyceae Nostocales Nostocaceae augstumalis Bepxuuit b
Bacteria Cyanaobacteria Synechoccocales Merismopediaceae Merl_smopedla Bepxnwuit Cpennnii | Hmxauit a-b
Cyanophyceae tenuissima
Bacteria Cyanobacteria Oscillatoriales Oscillatoriaceae OSC'"atO.”a HuxHui a-b
Cyanophyceae planctonica
. . Gloeocapsa N . o
Bacteria Cyanobacteria Cyanophyceae Chroococcales Chroococcaceae turgida BepxHuii Cpenunit | Hxauii 0
. . . Microcystis N N N
Bacteria Cyanaobacteria Chroococcales Microcystaceae . Bepxnwuit Cpennnii | Hmxauit b
Cyanophyceae aeruginosa
. . . . . . Oscillatoria N . o
Bacteria Cyanaobacteria Oscillatoriales Oscillatoriaceae - Bepxuuit Cpennnii | Huxuuii a-b
Cyanophyceae limosa
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3.buonaukaropsl 03ép Kadban no mapkepuomy reny 18S pPHK

3.1. Boiasnenue suoos-unouxamopos no 2eny 18S pPHK Plantae
Pe3ynbTathl GUIOr€HETHUECKOTO aHaln3a ruApoonoHToB 03&p Kaban
no MapkeprHomy reny 18S pPHK Plantae mpuBencHsl B COOTBETCTBUH
C TAKCOHOMUYECKHUM TIOJIOKEHUEM
napcto Plantae
otaen Streptophyta
oraen Chlorophyta
kiacc Chlorophyceae
kiacc Trebouxiophyceae

3.1.1. Qunozenemuueckuii ananus 18S pPHK Streptophyta
Plantae-Streptophyta

Streptophyta - oTaen pacTeHuii Co CIIOPHLIM COCTaBOM. BOJIBIIMHCTBO
aBTOPOB BKIJIIOUaeT B ee¢ coctaB Embryophyta (ma3emnbple pacTeHwUS)
n Charophyta (xapoBple Bomopociu), HO WHOTAA Kiaua ONpEIeNsIeTCs
KaK BCE PacTEHUs U 3eJIEHBIC BoOpocin, He oTHOcsmrecs k Chlorophyta.
B cocra «kmamel BxomaT Takke kiacckl  Coleochaetophyceae
u Zygnemophyceae (Grambast, 1974; Wolfgang, 2013).

O06001IEHHOE (PUIOTEHETUYECKOE JEPEBO IO MAapKEpHOMY TEHY
18S pPHK Streptophyta npuseneno Ha puc. 3.1.1.1. Byrcrpen-3naucHus
TIPUBEJICHBI PSIIOM C y3JIaMH JIepeBa.

Kak Buano w3 pwuc. 3.1.1.1, Ha 0O0OOIIEHHOM MOJEKYJISIPHO-
(UIOreHeTHUYEeCKOM JICPeBE BBIABJICH OJIMH KJIAcTep, COICP KAl
Bua  Staurastrum gracile — o-b-umamkatop, crpynmupoBaHHBIHA
¢ HeumHaukaTopHeiMH Bumamu Cosmarium bioculatum, Micrasterias
tetraptera u Micrasterias tropica ¢ 6yrcrpen-3nauenueM 54 %.

B Ta6bn. 3.1.1.1 npuBeaeHO TaKCOHOMHYECKOE IOJIOKEHHE

CIPYHITUPOBAHHBIX OPTraHU3MOB.
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46045 Cosmanum_bioculatum_V_non-ind
54738 _{: Staurastrum_gracile_VS_o-b
2 _‘: Micrastenas_tetraptera_VS_non-ind
97156 Micrasterias_tropica_S_non-ind

Cosmanum_undulatum_N_non-ind

Actinotaenium_phymatosporum_V_non-ind

Penium_margarntaceum_VN_non-ind

Zygnema_circumcannatum_V_non-ind

Clostenum_venus_N_b

87 Gonatozygon_aculeatum_VN_non-ind
Potamogeton_pectinatus_N_ s-b
Elodea_canadensis_VSN_non-ind

1@: Ceratophyllum_echinatum_S_non-ind
& Ceratophyllum_submersum_S_non-ind

67 _C Juncus_effusus_VS_non-ind
4 Typha_latifoha_VN_non-ind
— Phragmites_australis_VSN_non-ind

55 L—— Alisma _plantago-aquatica_VS_non-ind
Typha_anguatifoia_SN_non-ind
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Puc. 3.1.1.1. O600611€HHOE PUTOTECHETUUECKOE AEPEBO 110 MAPKEPHOMY
reny 18S pPHK Streptophyta

Tabauya 3.1.1.1
TakcoHOMHYECKOE TOJIOKESHHE CTPYIITUPOBAHHBIX THAPOOHOHTOB

TakcoHoMus Buibl-nHIUKATOPBI Buibl-HEUHUKATOPBI

Domain Eukaryota Eukaryota

Kingdom Plantae Plantae

Phylum Streptophyta Streptophyta

Class Zygnemophyceae Zygnemophyceae

Order Desmidiales Desmidiales

Family Desmidiaceae Desmidiaceae

Genus, Species | Staurastrum gracile | Cosmarium bioculatum
Micrasterias tetraptera
Micrasterias tropica
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Kak Buano u3 ta6a. 3.1.1.1, kmactep coaep>KUT OpraHu3Mbl, OJIHM3KUE
0 TaKCOHOMHYECKOMY TIOJIOKCHHIO Jio cemeiictBa Desmidiaceae
u3 nopsiaka Desmidiales.

Desmidiales - mopsgox xapoduToB M3 Kilacca KOHBIOraT, KOTOPBI
oobeaunsier okoyio 3000 BU0B. DTH MUKPOCKOIIMYECKUE OTHOKIECTOUYHBIE,
CBOOOJTHO KUBYIIHE, PEKE COCNMHEHHBIC B HUTH (POPMBI, pacTIpOCTPaHEHBI
MOBCEMECTHO B MPECHBIX BOJIAaX, MPUKPEIUIISCH CIM3bI0 K JOHHBIM pacTe-
HUsAM, 00pa3ysl CKOIUICHHS Yy JHA; IUIAHKTOHHBIE (DOPMBI €IUHHYHBI.
OHu npeoOagar0T B BOAOEMAX C YUCTOM MSTKOW BOJIOM U MCMOJIB3YIOTCS
KaK MHAMKATOPBI cocTossHusA BoaoémoB (Bunorpamgosa, 2007; Brook, 1981).

CpaBHUTEIBHBIM aHAIU3 CAlPOOHOCTEH OpPraHW3MOB M3 CIIHCKOB
pasHbIX aBTOpoB (Tab;n. 3.1.1.2) mokaszayl CcOBHAJCHUE CalpOOHOCTEH
g opranm3ma Staurastrum gracile — wmHmmkatopa 0-b-canpoOHOCTH.
Takum ob6pa3om, Buasl Cosmarium bioculatum nis o3epa Bepxuuii Kabaw,
Micrasterias tetraptera mns o3ép Bepxumit Kaban m Cpemguuii Kaban
u Micrasteria tropica mns o3epa Cpennuii Kaban Moryt paccMaTpuBaThCs
KaK WHIUKATOPBI 0-D-campoOHOCTH ¢ BepOoSTHOCTHIO 54 %.

Tabauya 3.1.1.2
CanpoOHOCTh THIPOOMOHTOB M3 CITMCKOB Pa3HBIX aBTOPOB

Bue CanpoOnocth | CanpobHocTh | CanpoOHOCTH
B. Cnaneuex C. bapunona 0 KJIaCTEpU3aLINU

Stau_rastrum o-b o-b )
gracile
Cosmarium bioc- - - 0-b
ulatum
Micrasterias te- - - 0-b
traptera
Micrasterias - - 0-b
tropica
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3.1.2. @unozenemuueckuu anaauz 18S pPHK Chlorophyceae
Plantae — Chlorophyta — Chlorophyceae

Chlorophyceae - onus U3 KpynHBIX U pa3HOOOPa3HBIX KJIACCOB 3€IIE-
HBIX BOJIOpOCie, BKItodaromuil okosio 3500 BUI0B. DTO KOJIOHUAIIBHBIE,
OJTHOKJICTOYHBIC WJIM MHOTOKJIETOYHBIC OpraHW3Mbl. Pa3sMHOXEHHE 3eI1é-
HBIX BOJIOPOCJIEH BereTaTUBHOE, Oecroyioe (300CTOpPHI, aAIJIAHOCIIOPHI,
aBTOCIIOPBI) U MOJIOBOE (X0JIOTaMus, U30raMusl, TeTepOoramMus U Ooramusi).
BonpmuHCcTBO BUIIOB - TpecHOBOAHBIC. Kitacc BKIIFOYAET 5 MOPSIKOB:
Chaetopeltidales, Chaetophorales, Chlamydomonadales, Oedogoniales
u Sphaeropleales (bemnsikosa u 1p., 2006).

O06006mEHHOE (PUITOTCHETUYECKOE JIEPEBO IO MApPKEPHOMY TEHY
18S pPHK Chlorophyceae npuseneno Ha puc. 3.1.2.1. ByTcTpen-3HadueHus
MIPUBEJICHBI PSAAOM C Y3JIaMH JIepeBa.

Kak Buano w3 pwuc. 3.1.2.1, Ha O0OOOHIEHHOM MOJEKYJISIPHO-
(HIOreHeTHYECKOM JIEPEBE BBISIBICHO 6 KJIACTEPOB C BHICOKMM OyTCTpEI-
3HAYCHHEM, COJACPKAIUX HWHIAUKATOPHBIC BUILI THAPOOHMOHTOB Pa3HBIX
30H CarpoOHOCTH M BUBI, HE UMEBIITUE PaHEE CTATyC HHIANKATOPHBIX:

Knactep 1: Buasr Phacotus lenticularis u Pteromonas angulosa —
b-uHAMKATOPHI — CTPYIIIMPOBAHBI ¢ HEMHIUKATOPHBIM BuaoM Pascherina
tetras ¢ Beicokum Oytcrpen-3HaueHuem 100 %. B tadmn. 3.1.2.1 npuBeaeHo
TaKCOHOMHYECKOE TOJIOKEHUE CTPYIITUPOBAHHBIX OPTaHU3MOB.

Kak BugHO 13 Ta6:m. 3.1.2.1, knactep COAepKUT OpraHU3MbI, OJIM3KUE
0 TaKCOHOMHYECKOMY TmoJioxkeHuio a0 nopsaka Chlamydomonadales.
CpaBHUTEIBHBIN aHAIM3 CAIPOOHOCTEH OPraHU3MOB W3 CIMCKOB Pa3HBIX
aBTOpoB (Tabia. 3.1.2.2) mokaszan COBMAJCHHE CANPOOHOCTEN JJIs BUIOB-
MHIUKATOpOB D-Me3ocanmpobHocTH. Takum obpasom, Bun Pascherina tetras
s 03€p Bepxuuii Kaban u Cpemguuit Kaban moxeT paccMaTpuBaThbCs
Kak uHauKaTop b-mMezocanpoOHOCTH ¢ BepositHOCTRIO 100 %.
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Puc. 3.1.2.1. O606ménHoe GUIOTCHETHIECKOE AEPEBO MO0 MAPKEPHOMY
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Puc. 3.1.2.1. O6006mménaoe PUIOTECHETHYSCKOE AECPEBO IT0 MAPKEPHOMY
reny 18S pPHK Chlorophycea (oxon4anwe)

Tabnuya 3.1.2.1
TakcoHOMUYECKOE MOJIOKEHUE CIPYNIUPOBAHHBIX TUAPOOUOHTOB
Taxconomust Bunapsi-ungukatopsl Buapi-HemHIUKATOPHI
Domain Eukaryota Eukaryota
Kingdom Plantae Plantae
Phylum Chlorophyta Chlorophyta
Class Chlorophyceae Chlorophyceae
Order Chlamydomonadales | Chlamydomonadales
Family Phacotaceae Spondylomoraceae
Genus, Species | Phacotus lenticularis | Pascherina tetras
Pteromonas angulosa
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Tabnuya 3.1.2.2
CanpoOHOCTh THAPOOMOHTOB U3 CIIMCKOB Pa3HBIX aBTOPOB

Bu bt CanpoOnocts | Canmpo6HocTh | CanmpoOHOCTH
B. Cmapeuek | C. bapunosa I10 KJacTepu3aluu

Phacotus lenticu-

. b b -
laris
Pteromonas an- b b -
gulosa
Pascherina tetras - b b

Knacrep 2: Buasl Chlamydomonas reinhardtii — a-ungukaTop

u Pandorina morum — b-unaukaTop — CrpynnupoBaHbl ¢ HEUHIUKATOPHBIM
BugoM Vitreochlamys nekrassovii ¢ Beicokum Oyterpen-3Hauenuem 100 %.
B Ttabm 3.1.2.3

CTPYHITUPOBAHHBIX OPraHU3MOB.

IMPUBCACHO TAKCOHOMHYCCKOC  ITOJIOKCHHC

Tabnuya 3.1.2.3

TakcoHOMHYECKOE MOJIOKECHUE CIPYHITMPOBAHHBIX FI/II[pO6I/IOHTOB

Taxconomust Bunabi-unaukaTopsl Bunabi-HeMHIUKATOPHI
Domain Eukaryota Eukaryota
Kingdom Plantae Plantae
Phylum Chlorophyta Chlorophyta
Class Chlorophyceae Chlorophyceae
Order Chlamydomonadales | Chlamydomonadales
Family Chlamydomonadaceae | Chlamydomonadaceae

Genus, Species

Chlamydomonas
reinhardtii

Vitreochlamys nekrassovii

Family

Volvocaceae

Genus, Species

Pandorina morum

Kaxk BugHO 13 Ta6:1. 3.1.2.3, knacTep COAEpKUT OpraHu3MbI, OJIM3KUE

0 TaKCOHOMHUYECKOMY moyioxkeHuio a0 mnopsaka Chlamydomonadales.
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CpaBHUTENBHBIN aHAN3 CAPOOHOCTEH OPraHU3MOB M3 CIHCKOB Pa3HBIX
aBTOpOB (Tabxa. 3.1.2.4) mokasan coBmajeHHe canpoOHOCTEH JJIsI BUJIOB-
UHIUKATOpOB D-me3ocanpoOHOocTH. Takum oOpaszom, Bupa Vitreochlamys
nekrassovii mis 03ép Bepxuunii Kaban, Cpennuit Kadan, Huxuuii Kaban
MOXKET  paccMaTpuBaThCs  Kak  HHIAUKATOp  D-mMe30campoOHOCTH
¢ BeposTHocThIO 100 %.

Tabauya 3.1.2.4

CanpoOHOCTh THAPOOMOHTOB U3 CIIMCKOB Pa3HBIX ABTOPOB

Bu bt CanpoOnocts | CanmpobHocTh | CanmpoOHOCTH
B. Cmapeuek | C. bapunosa 110 KJacTepu3aluu

Chlamydomonas

: . a b -
reinhardtii
Pandorina b b -
morum
Vitreochlamys - - b
nekrassovii

Knacrep 3: Bun Pediastrum duplex — b-unmukarop — crpynmupoBan
c HewHaWKaTopHBIMH Buiamu Pediastrum biradiatum [Parapediastrum
biradiatum] wu Pseudopediastrum boryanum c¢ BBICOKUM OyTCTper-
3Hauenrem 71 %. B ta6:. 3.1.2.5 npuBeseHO TAKCOHOMUYECKOE MOJI0KEHUE
CTPYIIIUPOBAHHBIX OPTaHU3MOB.

Kak BugHO 13 Ta6. 3.1.2.5, knactep COAEpKUT OpraHU3MbI, OJIM3KUE
0 TAaKCOHOMHYECKOMY IIOJIOKEHHMIO 10 cemelictBa Hydrodictyaceae
nopsinka  Sphaeropleales. CpaBHuTenbHBIH aHaMKM3  canmpoOHOCTEH
OpPraHM3MOB W3 CIIMCKOB pa3HbIX aBTOpoB (Tabn. 3.1.2.6) mokazan
coBmnajicHne b-me3ocanpoOHocTel s Buaa Pediastrum duplex.
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Tabnuya 3.1.2.5

TakCOHOMUYECKOE MOJIOKEHHUE CTPYINIUPOBAHHBIX THAPOOUOHTOB

Takconomus Bunsl-unaukatopsl | Buabl-HeMHAMKATOPBI

Domain Eukaryota Eukaryota

Kingdom Plantae Plantae

Phylum Chlorophyta Chlorophyta

Class Chlorophyceae Chlorophyceae

Order Sphaeropleales Sphaeropleales

Family Hydrodictyaceae Hydrodictyaceae

Genus, Species | Pediastrum duplex | Pediastrum biradiatum
[Parapediastrum biradiatum]
Pseudopediastrum boryanum

Tabnuya 3.1.2.6

CanpoOHOCTh THIPOOMOHTOB M3 CITMUCKOB Pa3HBIX aBTOPOB

Buasl

CanpoOnocts | CanpoOHOCTB

B. Cmapneuek | C. bapuHoBa

CanpoOHOCTh
0 KJIaCTepHU3aILAH

Pediastrum
duplex

b b

Pediastrum
biradiatum
[Parapediastrum
biradiatum]

- b

b

Pseudopediastrum
boryanum

Takum oOpa3om, Bua Pediastrum biradiatum [Parapediastrum
biradiatum] nns o3epa Bepxuuit Kadan u Bua Pseudopediastrum boryanum
mwist o3epa Hwxkuuit Kaban moryT paccMmaTpuBaThbCs Kak HWHIUKATOPHI

b-me3ocanpoOHOCTH ¢ BeposTHOCTRIO 71 %.
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Knacrep 4: Bux Kirchneriella lunaris — b-unaukatop — crpynmnupoBan
¢ HemHauKaTopHbiMH Buaamu Ankistrodesmus fusiformis, Monoraphidium
griffithii, Monoraphidium contortum, Raphidocelis contorta [Kirchneriella
contorta], Monoraphidium komarkovae ¢ BeicOkuM OyTCTpen-3HauYCHUEM
88 %. B Tabn. 3.1.2.7 npuBEIeHO TaKCOHOMHUYECKOE ITOJI0KEHUE
CTpYIIIAPOBAHHBIX OPTaHU3MOB.

Tabnuya 3.1.2.7

TakCOHOMUYECKOE MOJIOKEHHUE CIPYNIUPOBAHHBIX THAPOOUOHTOB

Taxconomus Bunabi-unaukaTopsl Bunabi-HeMHAUKATOPHI

Domain Eukaryota Eukaryota

Kingdom Plantae Plantae

Phylum Chlorophyta Chlorophyta

Class Chlorophyceae Chlorophyceae

Order Sphaeropleales Sphaeropleales

Family Selenastraceae Selenastraceae

Genus, Kirchneriella lunaris Monoraphidium komarkovae

Species Raphidocelis contorta
[Kirchneriella contorta]
Monoraphidium griffithii
Ankistrodesmus fusiformis
Monoraphidium contortum

Kaxk BugHO 13 Ta6:1. 3.1.2.7, KjacTtep COJEPKUT OPraHU3MBbl, OJTU3KHE
10 TAKCOHOMHYECKOMY TTOJIOKEHHUIO 10 ceMelicTBa Selenastraceae mopsinka
Sphaeropleales. CpaBHuTEnbHBI aHaAM3 CaANpOOHOCTEH W3 CIHCKOB
pa3HbIx aBTOpOB (Tab:. 3.1.2.8) moka3zan cornaaenue b-mezocanpobHOCTEH
g opraam3ma Kirchneriella lunaris. Takum o6pa3om, Bug Monoraphidium
contortum st Tpéx 03&p Kaban, Bua Ankistrodesmus fusiformis ais osepa
Bepxuuit Kaban, Bug Monoraphidium griffithii s tpéx o3ép Kabam,
By Raphidocelis contorta [Kirchneriella contorta] nins Cpennero Kabana,
Bug  Monoraphidium komarkovae gns  Hwknero KabGana woryr
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paccMaTpUBaThCA KaK UHIUKATOPHI D-Me30campoOHOCTH ¢ BEPOSTHOCTHIO
88 %.

Tabauya 3.1.2.8
CanpoOHOCTh TUAPOOMOHTOB U3 CIIMCKOB Pa3HBIX aBTOPOB

Bupt CanpoOnocts | CanmpobHocTh | CanmpoOHOCTH
B. Cmapeuek | C. bapunosa I10 KJacTepu3aluu
Kirchneriella
. b b -
lunaris
Monoraphidium b b
contortum
Ankistrodesmus
. . - b b
fusiformis
Raphidocelis
contorta
. : - b b
[Kirchneriella
contorta]
Monoraphidium
- - b
komarkovae
Monoraphidium
epay s - b b
griffithii

Knactep 5: Bumet Coelastrum  microporum, Scenedesmus
quadricauda, Scenedesmus obliquus [Tetradesmus obliquus], Scenedesmus
acuminatus — b-mHIUKATOPBI — CTPYNIHUPOBAHBI C HEWHIAMKATOPHBIMHU
Bugamu  Coelastrum  astroideum, Coelastrum pseudomicroporum,
Desmodesmus brasiliensis, Desmodesmus denticulatus, Pectinodesmus
pectinatus, Scenedesmus abundans, Scenedesmus acutus, Scenedesmus
armatus, Scenedesmus raciborskii [Acutodesmus raciborskii] ¢ Beicokum
oyrctpen-3Hauennem 74 %. B Tab6in. 3.1.2.9 npuBeaeHO TaKCOHOMHUYECKOE

IMOJIOKCHHUC CIPYIIIUPOBAHHBIX OPIraHU3MOB.
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Tabnuya 3.1.2.9
TaxcoHOMHYECKOE TOJIOKEHHE CTPYIIITUPOBAHHBIX THAPOOHMOHTOB

TakcoHo-must | Bumbl-unaukatopsl Bubl- HEMHAMKATOPBI

Domain Eukaryota Eukaryota

Kingdom Plantae Plantae

Phylum Chlorophyta Chlorophyta

Class Chlorophyceae Chlorophyceae

Order Sphaeropleales Sphaeropleales

Family Scenedesmaceae Scenedesmaceae

Genus, Species | Coelastrum microporum | Coelastrum astroideum
Scenedesmus quadri- | Coelastrum pseudomi-
cauda croporum

Scenedesmus obliquus Scenedesmus raciborskii
[Tetradesmus obliquus] | [Acutodesmus raciborskii]

Scenedesmus acuminatus | Desmodesmus denticulatus

Pectinodesmus pectinatus

Scenedesmus abundans

Scenedesmus acutus

Scenedesmus armatus

Desmodesmus brasiliensis

Kaxk Buano u3 Ta6u. 3.1.2.9, knactep coaep>KUT OpraHUu3MBbl, OJIM3KHUE
0 TAaKCOHOMHYECKOMY TIOJIOKEHHUIO JI0 ceMmelicTBa Scenedesmaceae
nopsinka  Sphaeropleales. CpaBHuTenbHBIH aHaMKM3  canmpoOHOCTEH
OpPraHM3MOB W3 CIHCKOB pa3HBIX aBTOpoB (Tadm. 3.1.2.10) moxa3zan
COBMaJICHHE D-mMe30canmpoOHOCTEH Ml BCeX THUAPOOMOHTOB JTAHHOTO
kinactepa. Takum oopazom, Bua Coelastrum astroideum mist ozepa Cpenuuid
Kaban, Bug Coelastrum pseudomicroporum mis 03ép Cpenumii KaGan
n Hwxnauii Kadan, Bug Scenedesmus armatus mis ozepa Hmwxumit Kabaw,
Bug  Desmodesmus  brasiliensis nmms  o3epa Hwknauii  KaGaw,
Bug  Desmodesmus  denticulatus gas 03¢ép  Bepxumit KaGan

u Cpennuii Kadan, sunx Pectinodesmus pectinatus mis o3€p Bepxuuii Kaban
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u Hwxuuii Kaban, Bug Scenedesmus abundans mis 03&p Bepxuuit Kaban
u Hwxkuauit Kaban, Bug Scenedesmus acutus mis o3ép Cpemuuii Kaban
u Hwkanit Kaban, Bux Scenedesmus raciborskii [Acutodesmus raciborskii]
s o3epa Bepxuuit Kaban Moryt paccMaTtpuBaThbCsi KaKk HHAUKATOPHI
b-mMe30canpoOHOCTH ¢ BeposATHOCTBIO 74 %.
Tabnuya 3.1.2.10
CanpoOHOCTh THAPOOMOHTOB U3 CIIMCKOB Pa3HBIX aBTOPOB

Bu bl Canpo0- Canpo0- CanpoOHOCTH
HOCTH HOCTH 10 KJIacTepu3a-
B.Cnaneuex | C.bapuHoBa 1005071

b -

b -

a-b -

Coelastrum microporum
Scenedesmus quadricauda
Scenedesmus obliquus

[ Tetradesmus obliquus]
Scenedesmus acuminatus
Coelastrum astroideum -
Coelastrum
pseudomicroporum
Desmodesmus brasiliensis -
Desmodesmus denticulatus -
Pectinodesmus pectinatus -
Scenedesmus abundans -
Scenedesmus acutus -
Scenedesmus armatus -
Scenedesmus  raciborskii
[Acutodesmus raciborskii]

| T |T|T

1
O] T |T|T

O |T| !

O ||| ||| T |T|!

Knactep 6: Bug Scenedesmus arcuatus [Comasiella arcuata] —
b-uHIMKAaTOp — CrpyNNHUPOBaH C HEWMHIWKATOPHBIM BUIOM ScCenedesmus
granulatum [Desmodesmus granulatus] ¢ BeicokuM OyTCTpen-3HauCHUEM
97 %. B Ta6n. 3.1.2.11 npuBeAeHO TAKCOHOMHUYECKOE IOJOKEHHE

CrPYIIIUPOBAHHBIX OPTaHU3MOB.
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Tabnuya 3.1.2.11

TakcoHOMUYECKOE MOJIOKEHHUE CIPYNIUPOBAHHBIX THAPOOUOHTOB

Taxkconomus Bubl-nHIuKaTOphI Bubl-HEMHAUKATOPBI

Domain Eukaryota Eukaryota

Kingdom Plantae Plantae

Phylum Chlorophyta Chlorophyta

Class Chlorophyceae Chlorophyceae

Order Sphaeropleales Sphaeropleales

Family Scenedesmaceae Scenedesmaceae

Genus, Species | Scenedesmus arcuatus | Scenedesmus  granulatum
[Comasiella arcuata] | [Desmodesmus granulatus]

Kaxk BusmHO u3 Ta6s. 3.1.2.11, kimactep coaep>KUT OpraHUu3MbI, OJIM3KHE

0 TaKCOHOMHYECKOMY TIOJOXKEHHIO JI0 cemeiicTBa Scenedesmaceae.

CpaBHHTCHBHLIfI dHaJIn3 CaHp06HOCTeﬁ Opraiu3smMoOB H3 CIIMCKOB pPa3HBIX

aBTopoB (tabm. 3.1.2.12) moxka3zanm coBmaaeHue D-me3ocanpoOHOCTEH
mis opranm3ma Scenedesmus arcuatus [Comasiella arcuata]. Taxum
obOpa3zom, Buja Scenedesmus granulatum [Desmodesmus granulatus]
s o3epa Cpennunii Kaban MokeT paccMaTpuBaThesl Kak D-wHmmkatop

C BEpOosITHOCTBIO 97 %0.

Tabnuya 3.1.2.12

CanpoOHOCTh THIPOOMOHTOB M3 CITUCKOB Pa3HbIX aBTOPOB

Buasl

Canpoonocts | CanpoOHocTth | CanpoOHOCTH
B. Cmaneuex | C. bapuHoBa | o Kiiactepuszanuu

Scenedesmus
arcuatus
[Comasiella
arcuata]

Scenedesmus
granulatum
[Desmodesmus
granulatus]
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Kak BUAHO M3 BBIIICIPUBEACHHOIO aHAlN3a, KJIACTEPHI COIACPKAT
OpraHU3MEbl, OJIM3KHE 10 TAKCOHOMHYECKOMY ITOJIOXKEHHUIO 10 IOPSAKa
Chlamydomonadales (ta6n. 3.1.2.1, 3.1.2.3) u nmopsaka Sphaeropleales
(rabm. 3.1.2.5,3.1.2.7,3.1.2.9, 3.1.2.11):

- Chlamydomonadales (taxxxe Volvocales) - mopsinok 3e51€HbIX BOJI0-
pocieii kimacca Chlorophyceae, xotopsiii comepxkut cBbiie 1500 BHIOB.
Chlamydomonadales moryr o0pa3oBbIBaTh ILIOCKHE WU CHEPUUCCKHE
koj1oHuH oT 4-32 kierok (Gonium) mo Gomee ywem 500 kirerok (Volvox).
Kaxxmast KjIeTKa MeeT JiBa KI'yTHKA M BHEIIHE [T0X0Ka Ha XJIaMUI0MOHAY,
IIPH 3TOM KI'YTUKHU 110 BCEH KOJIOHUH JABMXKYTCA cornacoBanHo (benskoa
u 1p., 2006). Chlamydomonadales mupoko pacrnpocTpaHeHbl B MPECHOM
WIM BIAXKHOM ITOYBE, Yallle BCTPEYAIOTCS B Cpeie, OoraTol aMMOHHEM
(Smith, 1955).

- Sphaeropleales - 3To mopsmoK 3e¢lEHBIX BOAOPOCIEH, KOTOPBIH
paubiie HaspiBasics Chlorococcales. B mopsmok BXOZAT HEKOTOpPBIE
u3 HanboJiee PacIpPOCTPAaHEHHBIX IIPECHOBOIHBIX IIAHKTOHHBIX BOIOPOC-
nel, Takue kak Scenedesmus u Pediastrum. Spaeropleales BkirouaeT Hemo-
JBHKHBIC OHOKIETOUHBIE U KOJIOHHAIbHBIE (hopMbl. [1o Mepe yBenmnueHus
KHACJIOTHOCTA BOJBI IPOUCXOJUT CHIKCHHME BHIOBOIO pPa3HOOOpasus
Spaeropleales. Buasr poma Scenedesmus HCHONB3YOTCS IS OYUCTKH
MHIyCTpUAIbHO-3arPSI3HEHHBIX BOJ OT COeAMHEHUH amMmMoHusa u (ocdopa
(Gonzalez et al., 1997; Kophuesa, 2012).

3.1.3. @unozenemuueckuii anaauz 18S pPHK Trebouxiophyceae
Plantae — Chlorophyta — Trebouxiophyceae

Trebouxiophyceae - kmacc 3eaEHBIX BOAOPOCIICH, B OCHOBHOM OZHO-
KJIETOYHbIE (POPMBI, M3BECTHO OKOJO 755 BHAOB. DTO MPECHOBOIHBIC
M Ha3eMHBIC BOJAOPOCIH, PEKE MOPCKHUE MPEACTABUTEIN, MHOTHE (HOPMHU-
pytoT cum6mo3bl (bensikora u ap., 2006).
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O0600mEHHOE (PUITOTEHETUYECKOE JIEPEBO IO MAPKEPHOMY TEHY
18S pPHK Trebouxiophyceae npuseaeno Ha puc. 3.1.3.1. Byrcrpen-3naue-
HUS NIPUBEICHBI PSAIOM C y3J1aMU JepeBa.

_59: Actinastrum_hantzscha_VSN_b
s Chiorella_wuigans_ VSN p-a

9N e MiCractinlum_pusilium_VN_b
”» C Micractinum_reissen_VN_non-ind
s Mucidosphaenum_puichellum_V_non-ind
Meyerella_planktonica_VS_non-ind

Parachiorella_kesslen_VN_non-ind
Munella_terrestns_V_non-ind

&0

100

Chioreila_soroianiana_VN_non-ind
ﬂ: Lobosphaera_tirolensis_VN_non-ind
Botryococcus_brauna_VN_o-b
vy _C Stichococcus_mirabiis_N_non-ind
10037 Kobella_longiseta_VSN_non-ind
Trochiscia_hystrix_V_non-ind

Oocystis_soltana_S_non-ind
Maianoella_tosaensis_V_non-ind

100 : Lagerheimia_longiseta_V_non-ind
oo Oocystis_lacustns_VSN_p-o 2
X e Q0cystis_rhomboidea_V_non-ind

67 _C Franceia_amphttricha_V_non-ind
£ Oocystis_marssoni_N_non-ind

Pucynok 3.1.3.1. O6006ménHoe (hruioreHeTuIecKoe 1epeBo Mo Mapkep-
Homy reny 18S pPHK Trebouxiophyceae

Kak Buano w3 puc. 3.1.3.1, Ha 0OOOIIEHHOM MOJEKYJISIPHO-
(uIOreHETHYECKOM JIEpPEBE BBISBICHO 2 KJIacTepa ¢ BBICOKMM OyTcTper-
3HAYEHUEM, COJEpIKAIINX HHIUKATOPHBIC BHUIBI TUIPOOHMOHTOB Pa3HBIX
30H CanpoOHOCTH U BUJIbI, HE UMEBIIIUE PaHEe CTaTyC UHIANKATOPHBIX:

Knactep 1: Bug Botryococcus braunii — o-b-ungukatop -
CTPYIIIMPOBaH C HEWHIWKATOpHBIM BuuoM Lobosphaera tirolensis
C BbICOKMM OytcTpen-3zHauennem 74 %. B tabn. 3.1.3.1 mpuBeneno

TAKCOHOMHYCCKOC ITOJIOKCHUC CIPYIIIIMPOBAHHBIX OPIraHU3MOB.
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Tabnuya 3.1.3.1

TakcoHOMUYECKOE MOJIOKEHHUE CIPYNIUPOBAHHBIX THAPOOUOHTOB

Takconomus Buibl-nHIuKaTOPHI Bubl-HEMHAUKATOPBI
Domain Eukaryota Eukaryota
Kingdom Plantae Plantae
Phylum Chlorophyta Chlorophyta
Class Trebouxiophyceae Trebouxiophyceae
Order Trebouxiophyceae in- | Trebouxiales
Family certae sedis Trebouxiaceae
Genus, Species | Botryococcus braunii | Lobosphaera tirolensis

Kak Buano u3 ta6a. 3.1.3.1, knactep coaepKUT OpraHu3Mbl, OJIU3KHE

MO0 TAaKCOHOMHYCCKOMY IIOJOKCHHIO OO0 KJIacCa

Trebouxiophyceae.

CpaBHHTCHBHLIfI aHaJIn3 CaHp06HOCTeﬁ Opraiu3smMoOB H3 CIIMCKOB Pa3HBIX

aBTOpOB (TabJ1. 3.1.3.2) mokasaj coBnajeHue capoOHOCTEN 1JIsi OpraHU3Ma
Botryococcus braunii — unaukaropa 0-b-campo6HocTH. Takum oGpa3om,
By Lobosphaera tirolensis mus 03ép Bepxuuii Kadban m Hwkuanit Kaban

MOXCT pacCMaTpuBaATBCA KdK HWHIUKATOP O-b'CaHp06HOCTH C BCPOAT-

HOCTBHIO 74 %.

Tabauya 3.1.3.2

CanpoOHOCTh THIPOOMOHTOB U3 CITUCKOB Pa3HbIX ABTOPOB

Bus CanpoOnocts | CanpooHOCcTs | CanmpoOHOCTH
B. Cnageuek | C. bapuHOoBa | IO KjiacTepu3aluuu

Botryococcus

y" 0-b 0-b -
braunii
Lobosphaera
. p_ - - 0-b
tirolensis

Knacrep 2: Bug Oocystis lacustris — b-o-unaukarop — crpynnupoBaH
¢ HemHAUKaTOpHBIM BUaoM Lagerheimia longiseta ¢ BeicokuM OyTcTper-
sHauenuem 100 %. B Tabn. 3.1.3.5 mnpuBeneHo TaKCOHOMHUYECKOE

MTOJIOKEHHUE CTPYNITUPOBAHHBIX OPraHU3MOB.
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Tabnuya 3.1.3.5

TakcoHOMUYECKOE MOJ0KEHUE CTPYIITUPOBAHHBIX THIPOOHOHTOB

TakcoHOMUSs Buibl-nHIUKATOPBI Buibl-HEUHAUKATOPBI
Domain Eukaryota Eukaryota
Kingdom Plantae Plantae
Phylum Chlorophyta Chlorophyta
Class Trebouxiophyceae Trebouxiophyceae
Order Chlorellales Chlorellales
Family Oocystaceae Oocystaceae
Genus, Species | Oocystis lacustris Lagerheimia longiseta

Kak Buano u3 Ta6su. 3.1.3.5, kjmactep coAepKUT OPraHU3MBbl, OJIM3KHE

o cemerictea Oocystaceae.

CpaBHUTENBHBIN aHAN3 CAMPOOHOCTEH OPraHU3MOB W3 CIHCKOB Pa3HbIX

TAKCOHOMHWYCCKOMY  IIOJOKCHHUKO 1O

aBropoB (tabm. 3.1.3.6) mokaszanm coBmajeHWEe OJNHM3KUE 3HAYCHUS
canpoOHocTel mus opranmsma Oocystis lacustris. Takum o0pazom,
Bun Lagerheimia
paccMaTpuUBaThCS KaK HMHAMKATOpP D-0-carmpoOHOCTH ¢ BEPOSTHOCTHIO

100 %.

longiseta nams o3epa Bepxaumit Kaban wmoxer

Tabnuya 3.1.3.6
CanpoOHOCTh THAPOOMOHTOB U3 CIIMCKOB Pa3HBIX ABTOPOB

Bubr Canpoonocts | CanpoOHocTh | CanpoOHOCTH
B. Cmaneuexk | C. bapuHoBa | o Kiiactepuszanuu

Oocystis lacustris b-0 b-o0 -
Lagerheimia

% : b b-0
longiseta

Prasiolases @ —  mopsmok  3eleHBIX  BOAOpOCIEH  Kiacca

Trebouxiophyceae, BcTpewarOmuXcs B HA3eMHOH cpejie, TPECHOU

U COJIEHOM BOJIE BIUIOTH JIO MOJISIPHBIX 00JacTei, B TOM 4Hciie B AHTapK-
tuae (Rindi et al., 1999; Heesch et al., 2016).
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3.1.4. 3axknrwouenue no 2raese 3.1

Buvisaenenue suoos-unouxkamopos no zeny 18S pPHK Plantae

CBopgnas Tabiuia ¢ BUJAMU-OMOMHIUKATOPAMU 10 MApKEPHOMY T€HY
18S pPHK Plantae npencrapiena Hmwke B Taoi. 3.1.4.1. B Tabaune npuse-
neHbl 44 BUIOB-UHAUKATOPOB, U3 HUX 24 BUJIOB-HOBBIX OMOMHIUKATOPOB,
BBISIBJICHHBIX 110 Kj1acTepu3anuu (B CKOOKax MPUEACHO KOJIUIECTBO OMOMH-
JTUKATOPOB 10 KJIaCTepU3aIliH ¢ MO TIYCPKUBAHUEM BHJIOB).

e 31 OGuounaukaTopa o3epa Bepxuuit Kaban, B Tom uucie 14 BugoB-
OMOMHINKATOPOB, BBISIBIICHHBIX 110 KJIaCTEPU3AIUH
0-b-canpobnoctu — 5 (3) BUAOB:

Botryococcus braunii
Staurastrum gracile

Cosmarium bioculatum
Lobosphaera tirolensis
Micrasterias tetraptera

b-0-canpoOnocTn — 2 (1) Buaa:

Oocystis lacustris

Lagerheimia longiseta

b-me3ocanpobnocT — 22 (10) Buaa:

Actinastrum hantzshii
Coelastrum microporum
Kirchneriella lunaris
Micractinium pusillum
Pandorina morum
Pediastrum duplex
Phacotus lenticularis
Scenedesmus acuminatus
Scenedesmus arcuatus
[Comasiella arcuata]
Scenedesmus bijugatus
Scenedesmus obliquus

[ Tetradesmus obliquus]
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Ankistrodesmus fusiformis
Monoraphidium contortum
Desmodesmus denticulatus
Monoraphidium griffithii
Pascherina tetras
Pectinodesmus pectinatus
Pediastrum biradiatum [Para-
pediastrum biradiatum]
Scenedesmus abundans
Scenedesmus raciborskii [Acuto-
desmus raciborskii]
Vitreochlamys nekrassovii




Scenedesmus quadricauda
a-me3zocarnpoOHoCcTH — 1 BU/:
Chlamydomonas reinhardtii

p-a-canpoOHoCcTH — 1 BU:
Chlorella vulgaris

e 25 OuomnnaukaTopoB o3epa Cpennuii Kaban, B Tom uncie 12 BugoB-
GI/IOI/IHI[I/IKaTOPOB, BBIABJICHHBIX I10 KJIACTCPU3AlIUN:
0-b-canpobnoctu — 3 (2) Buaa:
Staurastrum gracile Micrasterias tetraptera
Micrasterias tropica

b-0-canmpoonocTu — 1 Bua: Oocystis lacustris

b-me3ocanpobnocT — 20 (10) BuaoB:

Kirchneriella lunaris Monoraphidium contortum
Scenedesmus quadricauda Scenedesmus acutus
Actinastrum hantzshii Coelastrum astroideum
Coelastrum microporum Coelastrum pseudomicroporum
Pandorina morum Desmodesmus denticulatus
Phacotus lenticularis Monoraphidium griffithii
Pteromonas angulosa Pascherina tetras
Scenedesmus arcuatus Raphidocelis contorta
[Comasiella arcuata] [Kirchneriella contorta]
Scenedesmus bijugatus Scenedesmus granulatum
Scenedesmus obliquus [Tetrades-  [Desmodesmus granulatus]
mus obliquus] Vitreochlamys nekrassovii

p-a-campooHocTy — 1 Bu:
Chlorella vulgaris
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e 30 OnounaukatopoB o3epa Huwxuuit Kaban, B Tom yucie 12 BUgoB-

6I/IOI/IHI[I/IKaTOpOB, BBISIBJICHHBIX I10 KJIIACTCPpU3aAlUU:

0-b-canpobnoctu — 2 (1) Buaa:

Botryococcus braunii

Lobosphaera tirolensis

b-0-carmpoOnocTn —1 Bua: Oocystis lacustris

b-me3ocanpobnocT — 24 (11) Buaa:

Actinastrum hantzshii
Closterium venus
Coelastrum microporum
Micractinium pusillum
Pandorina morum
Pediastrum duplex
Phacotus lenticularis
Pteromonas angulosa
Scenedesmus acuminatus
Scenedesmus arcuatus
[Comasiella arcuata]
Scenedesmus bijugatus
Scenedesmus obliquus [Tetrades-
mus obliquus]
Scenedesmus quadricauda

Monoraphidium contortum

Scenedesmus acutus

Coelastrum pseudomicroporum

Desmodesmus brasiliensis
Monoraphidium griffithii
Monoraphidium komarkovae
Pectinodesmus pectinatus
Pseudopediastrum boryanum
Scenedesmus abundans
Scenedesmus armatus
Vitreochlamys nekrassovii

a-b-me3ocanpooHocTr — 1 BUA:

Potamogeton pectinatus

a-mezocanpoOHOCTH — 1 BUI:

Chlamydomonas reinhardtii

p-a-canpoOoHoCTH — | BU:

Chlorella vulgaris
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buonnaukaTopsl 03ép Kadan mo mapkepuomy reny 18S pPHK Plantae

Tabnuya 3.1.4.1

CanpoGHoCTS Canpo0HocTh
Lapcmeo | Tun/Omoen Knacc Ompsao/llopaook Cemeiicmeo Buo Ozépa Kaban P Mo KJacTepusa-
B. Cinageuex -
18S pPHK Streptophyta
Plantae Streptophyta | Zygnemophyceae Desmidiales Desmidiaceae Staurastrum gracile Bepxuuit Cpennmuit o-b
Plantae Streptophyta | Zygnemophyceae | Desmidiales Desmidiaceae Cosmarium bioculatum Bepxuuit o-b
Plantae Streptophyta | Zygnemophyceae Desmidiales Desmidiaceae Micrasterias tetraptera Bepxuuit Cpennmuit 0-b
Plantae Streptophyta | Zygnemophyceae Desmidiales Desmidiaceae Micrasterias tropica Cpennmuit o-b
Plantae Streptophyta | Zygnemophyceae | Desmidiales Closteriaceae Closterium venus Huxunii b
Plantae Streptophyta | Magnoliopsida Alismatales Potamogetonaceae Potamogeton pectinatus Hoxamit a-b
18S pPHK Chlorophyceae
Plantae Chlorophyta | Chlorophyceae Chlamydomonadales | Phacotaceae Phacotus lenticularis Bepxuuii | Cpennuit | Hwkuuit b
Plantae Chlorophyta | Chlorophyceae Chlamydomonadales | Phacotaceae Pteromonas angulosa Cpenuuit | Hukauit b
Plantae Chlorophyta | Chlorophyceae Chlamydomonadales | Spondylomoraceae Pascherina tetras Bepxauit Cpenuuit b
Plantae Chlorophyta | Chlorophyceae Chlamydomonadales | Chlamydomonadaceae Ser::ﬁg?,gt? imonas Bepxuuit Hxmmit a
Plantae Chlorophyta | Chlorophyceae Chlamydomonadales | Volvocaceae Pandorina morum Bepxuuit Cpenuuii | Hukauit b
Plantae Chlorophyta | Chlorophyceae Chlamydomonadales | Chlamydomonadaceae | Vitreochlamys nekrassovii Bepxuuit Cpenuuii | Hukauit b
Plantae Chlorophyta | Chlorophyceae Sphaeropleales Hydrodictyaceae Pediastrum duplex Bepxuuit Hxmmit b
Pediastrum biradiatum
Plantae Chlorophyta | Chlorophyceae Sphaeropleales Hydrodictyaceae [Parapediastrum biradia- Bepxuuit b
tum]
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Canpo0HocTh

Lapcmeo | Tun/Omoen Knacc Ompsao/llopaook Cemeiicmeo Buo Ozépa Kaban Canpobuocrs, Mo KJacTepusa-
B. Ciageuex -

Plantae Chlorophyta | Chlorophyceae Sphaeropleales Hydrodictyaceae ngerz;Jgr?Erendlastrum Huxunii b

Plantae Chlorophyta | Chlorophyceae Sphaeropleales Selenastraceae Monoraphidium griffithii Bepxuuit | Cpennuit | Hwokuuit b

Plantae Chlorophyta | Chlorophyceae Sphaeropleales Selenastraceae Monoraphidium contortum | BepxHuit Cpenunit | Hioxanii b

Plantae Chlorophyta | Chlorophyceae Sphaeropleales Selenastraceae Ankistrodesmus fusiformis Bepxuuit b

Plantae Chlorophyta | Chlorophyceae Sphaeropleales Selenastraceae Kirchneriella lunaris Bepxuuii | Cpennuit b

Plantae Chlorophyta | Chlorophyceae Sphaeropleales Selenastraceae Ra_p hidocglis contorta Cpenanit b
[Kirchneriella contorta]

Plantae Chlorophyta | Chlorophyceae Sphaeropleales Selenastraceae Monoraphidium Huxunii b
komarkovae

Plantae Chlorophyta | Chlorophyceae Sphaeropleales Scenedesmaceae Coelastrum microporum Bepxuuii | Cpennuit | Hwkuuit b

Plantae Chlorophyta | Chlorophyceae Sphaeropleales Scenedesmaceae Scenedesmus quadricauda Bepxauit Cpenuuit | Hukauit b

Plantae Chlorophyta | Chlorophyceae Sphaeropleales Scenedesmaceae Scenedesmus armatus Huxunii b

Plantae Chlorophyta | Chlorophyceae Sphaeropleales Scenedesmaceae Scenedesmus acutus Cpenuuii | Huskuuit b
Scenedesmus obliquus . . .

Plantae Chlorophyta | Chlorophyceae Sphaeropleales Scenedesmaceae [Tetradesmus obliquus] Bepxauit Cpenuuit | Hukauit a-b

Plantae Chlorophyta | Chlorophyceae Sphaeropleales Scenedesmaceae Scenedesmus acuminatus Bepxuuit Huxunii b

Plantae Chlorophyta | Chlorophyceae Sphaeropleales Scenedesmaceae Coelastrum astroideum Cpenuuit b
Coelastrum N N

Plantae Chlorophyta | Chlorophyceae Sphaeropleales Scenedesmaceae pseudomicroporum Cpenunii | Hukauit b

Plantae Chlorophyta | Chlorophyceae Sphaeropleales Scenedesmaceae Desmodesmus brasiliensis Hxmmit b

Plantae Chlorophyta | Chlorophyceae Sphaeropleales Scenedesmaceae Desmodesmus denticulatus | Bepxmmuit Cpenmmit b

Plantae Chlorophyta | Chlorophyceae Sphaeropleales Scenedesmaceae Pectinodesmus pectinatus Bepxuuit Hxuuit b

Plantae Chlorophyta | Chlorophyceae Sphaeropleales Scenedesmaceae Scenedesmus abundans Bepxuuit Hoxmmit b
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Canpo0HocTh

Lapcmeo | Tun/Omoen Knacc Ompsao/llopaook Cemeiicmeo Buo Ozépa Kaban Canpobuocrs, Mo KJacTepusa-
B. Ciageuex -

Scenedesmus raciborskii N
Plantae Chlorophyta | Chlorophyceae Sphaeropleales Scenedesmaceae [Acutodesmus raciborskii] Bepxuuit b
Plantae Chlorophyta | Chlorophyceae Sphaeropleales Scenedesmaceae Scer}edesmus arcuatus [Co- Bepxuuit | Cpennuit | Hwokuuit b

masiella arcuata]

Scenedesmus granulatum o
Plantae Chlorophyta | Chlorophyceae Sphaeropleales Scenedesmaceae [Desmodesmus granulatus] Cpennuit b
Plantae Chlorophyta | Chlorophyceae Sphaeropleales Scenedesmaceae Scenedesmus bijugatus Bepxuuii | Cpennuit | Hkuuit b

18S pPHK

Trebouxiophyceae
Plantae Chlorophyta | Trebouxiophyceae TrebOUX|0phyceae TrebOUX|ophyceae Botryococcus braunii Bepxuuit Huxunii o-b

incertae sedis incertae sedis

Plantae Chlorophyta | Trebouxiophyceae | Trebouxiales Trebouxiaceae Lobosphaera tirolensis Bepxuuit Huxunii o-b
Plantae Chlorophyta | Trebouxiophyceae | Chlorellales Oocystaceae Oocystis lacustris Bepxuuit Cpennmii | Hiokawii b-o
Plantae Chlorophyta | Trebouxiophyceae | Chlorellales Oocystaceae Lagerheimia longiseta Bepxuuit b-o
Plantae Chlorophyta | Trebouxiophyceae | Chlorellales Chlorellaceae Actinastrum hantzshii Bepxuuii | Cpennuit | Hwkuuit b
Plantae Chlorophyta | Trebouxiophyceae | Chlorellales Chlorellaceae Chlorella vulgaris Bepxuuit | Cpennmit | Hiokuuit p-a
Plantae Chlorophyta | Trebouxiophyceae | Chlorellales Chlorellaceae Micractinium pusillum Bepxuwuit Huxunii b
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3.2. Boisaisnenue eudos-unouxamopos no 2eny 18S pPHK Ochrophyta

Ochrophyta — xnaga 0HOKJIETOYHBIX, KOJOHUAIBHBIX ¥ MHOTOKJIC-
TOYHBIX PA3HOKTYTUKOBBIX BOJOPOC]EH. BOJBIIMHCTBO MpeacTaBUTENCH
oxpouToB — aBTOTPO(PHI, CriocoOHbIE K (hoTocuHTE3y. OIHAKO BCTpEUa-
I0TCSl Takxke rereporpodubie 1 MUKCOTpodHbIe Popmbl. Cpeau oxpoduto-
BBIX BOJOPOCIIECH UMEIOTCSI MOPCKUE, TPECHOBOIHBIC U TIOYBEHHBIE TPYTIIIHI
(Cavalier-Smith, Chao, 2006).

Huxe npuBeseHbl pe3yiabTaThl (DUIOTEHETHUYECKOTO0 aHaInu3a BUIOB
TUAPOOUOHTOB:
kinaga Ochrophyta

kinacc Chrysophyceae

Kjacc Synurophyceae
otnen Bacillariophyta

kiacc Bacillariophyceae

kiacc Coscinodiscophyceae

kiacc Fragillariophyceae

3.2.1. @unozenemuueckuii ananuz 18S pPHK Chrysophyceae
Ochrophyta — Chrysophyceae

Chrysophyceae - 6oibm10i#t K1acc Bogopociei. [IoMrMo cTaHIapTHBIX
(OTOCHHTETHYECKUX MMTMEHTOB, XJoporutactel Chrysophyceae coxepikat
dykokcanTun. Chrysophyceae BcrpeyaroTcss B OCHOBHOM B YHCTBHIX Ipec-
HBIX BOJAOEMAaX YMEPCHHBIX IIUPOT U UMEIOT BaXKHOE 3HAUCHHE JIJIs H3yUe-
HUS JTHHAMHUKHY TUIICBBIX LEMed B OJMroTPOMHBIX MPESCHOBOIHBIX IKOCH-
CTeMax, a TaKKe JJII OLICHKH yXYAIICHUS COCTOSHUS OKPYKAIOIICH CpeIbl
B pe3yibTaTe OHBTPOPHUKAIMKM M KHCIOTHBIX HOXIeH. B Bomoémax

Chrysophyceae Bxomar B cocTaB IUiaHKTOHa jau00 HelicroHa (besskosa
u 11p., 2006; Sandgren et al., 1995).
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O0600mEHHOE (PUITOTEHETUYECKOE JIEPEBO IO MAPKEPHOMY TEHY
18S pPHK Chrysophyceae npuseaero Ha puc. 3.2.1.1. ByrcTpen-3naueHus
MIPUBEJICHBI PSIAOM C Y3JIaMH JIepeBa.

55 Ochromonas_distigma_VMN_non-ind

B Uroglenopsis_americana_V_non-ind

Dinobryon_divergens VM _b

22
1
80/35 Dinobryon_pediforme_V_non-ind

80 Hibberdia_magna V_non-ind

Ochromonas_danica_MN_non-ind

33

Chrysolepidomonas_dendrolepidota_S non-ind

45

75

Paraphysomonas_foraminifera_VSN_non-ind

Cyclonexis_annularis_V_non-ind

Chromulina_chionophila_VS_non-ind

20

Chromophyton_vischeri_ V_non-ind

Lagynion_scherffeli ¥V _non-ind

Puc. 3.2.1.1. O600ménHoe PUIOreHeTHIECKoe 1ePeBO
o mapkepaomy reny 18S pPHK Chrysophyceae

Kak Buano w3 puc. 3.3.1.1, Ha O0OOOIIEHHOM MOJEKYJISIPHO-
(UIOreHETUYECKOM JiepeBe BBIABJICH OJWH Kiactep: Bua Dinobryon
divergens — b-unmukarop — crpymnmupoBaH ¢ HEHMHIUKATOPHBIM BHJIOM
Dinobryon pediforme ¢
B rtabn. 3.2.1.1

CIpYIIIMPOBAHHBIX OPIraHU3MOB.

BBICOKUM OyTcTpen-3Hauenuem 95  %.

IMPpUBCACHO TaKCOHOMHUYCCKOC ITOJIOZKCHUC

Tabauya 3.2.1.1

TakcoHOMUYECKOE MOJ0KEHUE CTPYIITUPOBAHHBIX THIPOOMOHTOB

Takconomus Buibl-nHIUKaTOPHI Bubl-HEMHAMKATOPBI
Domain Eukaryota Eukaryota
Class Chrysophyceae Chrysophyceae
Order Chromulinales Chromulinales
Family Dinobryaceae Dinobryaceae
Genus, Species | Dinobryon divergens Dinobryon pediforme
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Kak Buano u3 tabma. 3.2.1.1, knactep coaep>KUT OpraHu3Mbl, OJIHM3KUE

10 TAKCOHOMHYECKOMY TOJIOKEeHHIO 710 poja Dinobryon. CpaBHUTEIBHBIH

aHajlu3 CanpoOHOCTEM OpraHu3MOB U3 CIHCKOB pa3HbIX aBTOPOB

(tabn. 3.2.1.2) nmokazan coBnagcHue D-Me30canpoOHOCTEH ISl OpraHu3Ma

Dinobryon divergens. Takum o6pazom, Bux Dinobryon pediforme mis o3epa

Bepxuuit  Kaban  MoXeT  paccMarpuBaTbCsl  KaK  HHJUKATOP
b-Me30canpoOHOCTH ¢ BEpOSITHOCTHIO 95 %.

Tabnuya 3.2.1.2

CanpoOHOCTh TUAPOOMOHTOB U3 CIIMCKOB Pa3HBIX aBTOPOB

Bubr Canpobnocts | CampooHOCTH | CantpoOHOCTH
B. Cmaneuex | C. bapuHOoBa | o kjnacrepuzanuu

Dinobryon
oLy b b :
divergens
Dinobryon

oo : b b
pediforme

Dinobryon — omun u3 22 pomoB cemeiictBa Dinobryaceae kmacca
Chrysophyceae. Dinobryon — mukcoTpodsl, crocoOHBI K (OTOCHHTE3Y
U MOTYT MHTaThcsl OakTepusimu. DINObryon moryt cymecTtBoBath B BHJIE
CBOOOTHOKHUBYIITUX OJMHOYHBIX KJIETOK WU BETBSIIMXCS KOJIOHUH.
Pon BrmouaeT 60see 37 BugoB. Hanbosee n3BeCTHBIMU BHIAMU SIBJISTFOTCS
D.cylindricum u D.divergens, kotopsie €XEroaHO BBI3BIBAIOT I[BETCHUS
BOJIOEMOB yMepeHHoro kimmara. Yame Bcero Dinobryon Bcrpewarorcs
B IIPECHOBOAHBIX 03¢pax u nmpynax. [[BereHne vaiie HaOJIr01aeTCA B OJIATO-
I ME30TPO(HBIX BOJOEMAX, PETYIAPHO MPOUCXOIUT BECHOM, OOBIYHO —
IocJIe IBETCHMS TUaToMOBEIX Bojopociei (Caron et al., 1993; Rashash et
al., 1995; Armstrong, 1985).
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3.2.2. Dunozenemuueckui anaauz 18S pPHK Synurophyceae
Ochrophyta — Synurophyceae

Synurophyceae - HeOosbIas rpymnmna OJHOKICTOYHBIX HIIA KOJIOHH-
aNMBHBIX TPECHOBOAHBIX BoJopocied. KIeTku MOKPBITHI KPEMHHCTBIMH
IUTACTHHKAMW WJIM I[IWIaMu. Synurophyceae - rpymma, pOJCTBEHHAas
Chrysophyceae, panee Bxoauia B ee cocras (Grant et al., 2009).

O06006mEHHOE (PUITOTCHETUYECKOE JIEPEBO IO MApPKEPHOMY TEHY
18S pPHK Synurophyceae npuBeaeHo Ha puc. 3.2.2.1. Byrcrpen-3nadeHus
MIPUBEJICHBI PSAAOM C Y3JIaMH JIepeBa.

100 Mallomonas_matvienkoae_VS_non-ind

Mallomonas_paragrandis_N_non-ind

Synura_mammillosa_V_non-ind

% 81/64 Synura_spinosa_V_b-o

Mallomonas_torquata_VS_non-ind

Mallomonas_striata_VS_non-ind

97

Mallomonas_tonsurata_S b

Synura_asmundiae_VN_non-ind

1004100

Synura_petersenii_V_b

Tessellana_volvocina_V_non-ind

Poteriochromonas_malhamensis_VSN_non-ind

Dunaliella_salina_V_non-ind

Puc 3.2.2.1. O6001ménHoe puaoreHeTuIecKoe AEPEBO
no Mapkepromy reny 18S pPHK Synurophyceae

Kak Buano wu3 pwuc. 3.2.2.1, Ha O0O0OOIIEHHOM MOJEKYJISIPHO-
(HIOreHeTHYECKOM JIepeBE BBISABICHO 3 KiIacTepa C BBICOKUM OyTCTpEr-
3HAYCHHEM, COJACPKAINX HWHIAMKATOPHBIC BUILI THAPOOHMOHTOB Pa3HBIX

30H CaHpO6HOCTI/I U BHUJbI, HC UMCBIIHNC PAHCC CTATYC MHIANKATOPHDbIX!

Knactep 1: Bua Synura spinosa — b-0-unaukaTop — crpymnmnupoBaH
C HEMHIUKATOPHBIM BHAOM Synura mammilosa ¢ BbICOKMM OyTCTper-
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3HayeHueMm 81 %. B tabi. 3.2.2.1 npuBeIeHO TAKCOHOMUYECKOE TTOJIOKEHUE

CTPYIIITUPOBAHHBIX OPTaHU3MOB.
Tabnuya 3.2.2.1
TaxcoHOMHYECKOE TOJIOKECHHE CTPYIIITUPOBAHHBIX THAPOOHOHTOB

Takconomus Buabl-uaaukatopsl Buibl-HEMHAUKATOPBI
Domain Eukaryota Eukaryota
Class Synurophyceae Synurophyceae
Order Synurales Synurales
Family Mallomonadaceae Mallomonadaceae
Genus, Species | Synura spinosa Synura mammilosa

Kak BuanHo u3 Tabu. 3.2.2.1, kjmactep COAEp>KUT OPTaHU3MBbI, OJIM3KHE
M0 TaKCOHOMHMYECKOMY TOJIOKEHUIO 10 ponaa Synura. CpaBHUTEIbHBIN
aHaJIM3 CampoOHOCTEH OpPraHu3MOB W3 CIIMCKOB pPa3HBIX aBTOPOB
(Tabm. 3.2.2.2) nmoka3an CoBIaJeHUE campoOHOCTEHN Il opranu3Ma Synura
spinosa — mHmuKatopa b-0-campoOHocTH. Takum oOpasom, Bua Synura
mammilosa mis o3epa Bepxuuii KabGaH MoxkeT paccMaTpuBaThCs
KaK uHAuKaTop D-0-canpoOHOCTH ¢ BeposTHOCTRIO 81 %.

Tabnuya 3.2.2.2
CanpoOHOCTh THAPOOMOHTOB U3 CIIMCKOB Pa3HBIX ABTOPOB
Bus CanpoOnocts | CanpooHOCTs | CanpoOHOCTH
B. Cnageuek | C. bapuHOoBa | IO KjiacTepu3aluuu
Synura spinosa b-0 b-0 -
Synura mammilosa - - b-0
Knacrep 2: Bug Mallomonas tonsurata — b-wamukatop -—

CTPYNIMPOBaH ¢ HeuHAMKATOpHBIM BugoM Mallomonas striata ¢ Beicokum
oyrctpen-3Hauenrem 97 %. B Tabin. 3.2.2.1 npuBeaeHO TAKCOHOMUYECKOE

ITOJIOKCHHUC CIPYIIIMPOBAHHBIX OPIraHU3MOB.
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Tabnuya 3.2.2.2
TaxcoHOMHYECKOE MOJIOKEHHE CTPYIIITUPOBAHHBIX THAPOOHOHTOB

Takconomus Buibl-nHIUKaTOPHI Buibl-HEMHAUKATOPBI
Domain Eukaryota Eukaryota
Class Synurophyceae Synurophyceae
Order Synurales Synurales
Family Mallomonadaceae Mallomonadaceae
Genus, Species | Mallomonas tonsurata | Mallomonas striata

Kak BuaHO u3 T1a6a. 3.2.2.2, K1acTep COACPKUT OPraHUu3Mbl, OJTM3KHE
10 TAKCOHOMHYECKOMY ToJIoxkeHuI0 J10 poja Mallomonas. CpaBauTenbHbIN
aHaJIM3 CampoOHOCTEH OpPraHW3MOB M3 CIIMCKOB pa3HBIX aBTOPOB
(tabn. 3.2.2.3) mokaszan cOBHaJcHUE CampoOHOCTEM IJis OpraHu3Ma
Mallomonas tonsurata — uHmukatopa b-campoOnocTH. Takum 00pasom,
Bua Mallomonas striata s 03ép Bepxuuii Kaban u Cpennuii Kaban
MOJKET pacCMaTpPUBATHCS KaK HHAUKATOP D-campoOHOCTH ¢ BEPOSATHOCTHIO

97 %.

Tabauya 3.2.2.3
CanpoOHOCTh THAPOOMOHTOB M3 CIIMCKOB Pa3HBIX aBTOPOB
Bus CanpoOnocts | CanpooHOCTs | CanpoOHOCTH
B. Cnageuek | C. bapuHOoBa | IO KjiacTepu3aluuu

Mallomonas b b )
tonsurata
Mallomonas b
striata ] ]

Knacrep 3: Bux Synura petersenii — b-unaukatop — crpynmuposan

C HEMHJIMKATOPHBIM BHAOM Synura asmundiae ¢ BBICOKHM OyTCTper-
%.

MTOJIOKEHHUE CTPYNITUPOBAHHBIX OPraHU3MOB.

sgagenuneMm 100 B Tabn. 3.2.2.4 mnpuBeneHO TaKCOHOMUYECKOE
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Tabnuya 3.2.2.4
TaxcoHOMHYECKOE TOJIOKEHHE CTPYIIITUPOBAHHBIX THAPOOHMOHTOB

TakcoHomusi | Buapl-uHAMKaTOPHI Bubl-HEMHAUKATOPBI
Domain Eukaryota Eukaryota
Class Synurophyceae Synurophyceae
Order Synurales Synurales
Family Mallomonadaceae | Mallomonadaceae
Genus, Species | Synura petersenii | Synura asmundiae

Kak BugHo u3 Tta6a. 3.2.2.4, Knactep COASPKUT OPraHU3MBbl, OJIM3KHE
M0 TaKCOHOMMYECKOMY TOJIOKEHHIO 70 poaa Synura. CpaBHUTEIbHBIN
aHanu3 canpoOHOCTEN OpPraHW3MOB M3 CIIMCKOB pa3HbIX aBTOPOB (TaOIl.
3.2.2.5) nokazan coenajaenue b-me3ocanpoOHOCTH I opranu3Ma Synura
petersenii. Takum oOpazom, Bux Synura asmundiae mns 03ép Bepxuuii
u Hwxauii KabaH MoOXeT paccMaTpuBaThCs Kak — D-uHAHKATOp
¢ BeposTHocThIO 100 %.
Tabnuya 3.2.2.5

CanpoOHOCTh THAPOOMOHTOB U3 CIIMCKOB Pa3HBIX ABTOPOB

Bus CanpoOnocts | CanpooHOCTs | CanpoOHOCTH
B. Cnageuek | C. bapuHOoBa | IO KjiacTepu3aluuu
Synura petersenii b b -
Synura asmundiae - - b

Synura - poxa Bomopociield u3 kiaacca Synurophyceae, oOpa3syronuii
chepruyeckre KOJIOHUHM CO >KT'yTHKaMH, OOpallleHHbIMU Hapyxy. KieTku
C ABYM: XJIOpOIIaCTaM ITOKPBITHI IINTIOCKUMHA qeﬂlyflKaMI/I. Synura BXOJIHUT
B COCTAaB IINIAHKTOHA YHUCTBIX WIIA Cﬂa6OBan${3H€HHBIX IMPECHOBOAHBIX
BogoeMoB (Leadbeater, 1990; Linne von Berg et al., 2004; Streble, Krauter,
2006).
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3.2.3. Qunozenemuueckui ananus 18S pPHK Bacillariophyceae
Ochrophyta — Bacillariophyta — Bacillariophyceae

Bacillariophyceae — ocHOBHO¥ Kj1acc IEHHATHBIX TUATOMOBBIX BOJIO-
pocieit (Williams, Kociolek, 2007).

O0600mEHHOE (PUITOTCHETUYECKOE JIEPEBO IO MApPKEPHOMY TEHY
18S pPHK Bacillariophyceae npuseneno Ha puc. 3.2.3.1. Byrcrpen-3Haue-
HUS TIPUBEACHBI PSAJIOM C y3J1aMHU JIepeBa.

97100 Nawvicula_cf normaloides_V_non-ind

Navicula_wviridula_S_a
Navicula_cryptocephala_V_a-b
Navicula_cryptotenelloides_V_non-ind
Bacillaria_paxillifer_V_non-ind
Eunotia_minor_V_non-ind
Nitzschia_acicularis_VSN_a
Nitzschia_draveillensis_VSN_non-ind

58 Nitzschia_linearis_S_o-b

Sied 47144 Nitzschia_amphibia_V_non-ind 3
83197 Nitzschia_fonticola_VSN_o-b

58/43 l: Cylindrotheca_closterium_VSN_non-ind
Rhabdonema_adriaticum_V_non-ind

54/71 Conticribra_weissflogiopsis_V_non-ind
%“E Chaetoceros_peruvianus_N_non-ind
34 100/100 Hemiaulus_sinensis_VN_non-ind

Cymatopleura_solea_S_b-a
Cocconeis_placentula_VSN_b
Humidophila_australis_V_non-ind

Sellaphora_minima_N_non-ind
56 Amphora_cf pediculus_SN_non-ind
54 4761 Amphora_ovalis_SN_o-b
Achnanthidium_minutissimum_V_non-ind
349 Placoneis_elginensis_VSN_non-ind
i ,_': Reimeria_sinuat=_VS_non-ind
52/60 Gomphoneis_minuta_VN_non-ind
100100 Gomphonema_truncatum_VSN_non-ind
Rhoicosphenia_abbreviata_S_non-ind
— Cymbella_cistula_SN_b
10076 L— Cymbella_cymbiformis_S_non-ind
Nitzschia_palea_VSN_a

4

Puc. 3.2.3.1. O6001ménHoe GpumoreHeTuIecKoe AePEBO
o mapkepnomy reny 18S pPHK Bacillariophyceae
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Kak BugHo u3 puc. 3.2.3.1, Ha 0000IIEHHOM MOJEKYISIPHO-
(UITOTCHETUYECKOM JICPEBE BBISIBJICHO 5 KIIACTEPOB C BBICOKMM OyTCTpEI-
3HAYCHUEM, COJCPIKAIMX HHIUKATOPHBIC BHUIBI THIPOOHOHTOB Pa3HBIX
30H CanpPOOHOCTH U BH/IbI, HC UMEBIIIHE PaHEE CTATyC UHINKATOPHBIX:

Knactep 1: Buag Navicula viridula — a-unmukarop — crpynmupoBaH
¢ HeunaukaTopHbiM BugoM Navicula cf.normaloides ¢ Beicokum OyTcTper-
sHauenneM 100 %. B Tabn. 3.2.3.1 npuBEIEHO TaKCOHOMHYECKOE

IMOJIOKCHHUC CI'PYHIIMPOBAHHBIX OPraHU3MOB.

Tabnuya 3.2.3.1

TakcoHOMHYECKOE MOJIOKCHUE CIpYHIIMPOBAHHBIX FI/II[pO6I/IOHTOB

TakcoHnoMmus Buabsi-unauKaTopel Buabi-HeMHAUKATOPHI
Domain Eukaryota Eukaryota
Phylum Ochrophyta Ochrophyta
Class Bacillariophyceae | Bacillariophyceae
Order Naviculales Naviculales
Family Naviculaceae Naviculaceae
Genus, Species | Navicula viridula Navicula cf.normaloides

Kaxk BugHO 13 Ta6:. 3.2.3.1, knactep COAEPKUT OpraHU3MBbl, OJTM3KHE
M0 TAaKCOHOMUYECKOMY TOJ0xkeHuIo 1o poaa Navicula. CpaBHUTENbHBIM
aHaJIM3 CcampoOHOCTEW OpraHu3MOB U3 CIIMCKOB pa3HBIX aBTOPOB
(tabn. 3.2.3.2) mokazan a-campoOHYI0 HWHIWKATOPHYIO 3HAYMMOCTh
no B. Cnageueky #W  OJM3KYIH0  MHIUMKATOPHYKO  3HAYHMMOCTD
b-a-me3ocanpoodnyro — o C. bapunooii s oprannsma Navicula viridula.
Txaum oOpazom, Bua Navicula cf.normaloides mist o3epa Bepxuuii Kaban
MOXXET  paccMaTpWBaTbCd  KaK  MHAMKATOp  a-Me30CcampoOHOCTH
¢ BeposTHocThIO 100 %.
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Tabnuya 3.2.3.2

CanpoOHOCTh THAPOOMOHTOB U3 CIIMCKOB Pa3HBIX aBTOPOB

Buanr

CanpoOHOCTh
B. Cnaneuek

CanpoOHOCTh
C. bapunoBa

CanpoOHOCTh
0 KJIaCTEPHU3aINH

Navicula viridula

a

b-a

Navicula
cf.normaloides

- a

Knacrep 2: Bua Nitzschia acicularis — a-unnukarop — crpynmnupoBas

¢ neunaukaropubiM BugoMm Nitzschia draveillensis ¢ Beicokum OyTcTper-

3HaueHreM 98 %. B ta6:1. 3.2.3.3 npuBeIeHO TAKCOHOMUYECKOE MOJI0KEHUE

CTPYHIITUPOBAHHBIX OPTraHU3MOB.

Tabnuya 3.2.3.3
TakcoHoMUYECKOE MOJ0KEHUE CTPYIITUPOBAHHBIX THIPOOHOHTOB
Taxconomus Bunpsi-ungukaropsl | Buabl-HEUHIUKATOPBI

Domain Eukaryota Eukaryota

Phylum Ochrophyta Ochrophyta

Class Bacillariophyceae Bacillariophyceae

Order Bacillariales Bacillariales

Family Bacillariaceae Bacillariaceae

Genus, Species | Nitzschia acicularis | Nitzschia draveillensis

Kaxk BugHO 13 Ta6:1. 3.2.3.3, KJIacTep COJECP>KUT OPraHU3Mbl, OJTU3KHE

M0 TaKCOHOMHYECKOMY ToJIokeHH0 70 poxa Nitzschia. CpaBHUTENBHBIH

aHaJIM3 CcanpoOHOCTEW OpraHu3MOB M3 CIMCKOB pa3HbIX aBTOPOB

(rabn. 3.2.3.4) mokazan a-canmpoOHYI0 HWHIMKATOPHYIO 3HAYMMOCTh
no B. Crhamedeky u ONM3Kyl0 110 3HaYeHHIO D-a-campoOHyr —
no C. bapunosoit mis opranmsma Nitzschia acicularis. Takum oOpa3zom,
By Nitzschia draveillensis mis Tpéx 03ép Kaban MoxkeT paccMaTpHBaThCs

KaK MHIUKATOP a-Me30CarpoOHOCTH ¢ BEPOATHOCTHIO 98 %0,
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Tabnuya 3.2.3.4

CanpoOHOCTh THAPOOMOHTOB U3 CIIMCKOB Pa3HBIX aBTOPOB

Bubl Canpobnocts | CanpooHOCTs | CanmpoOHOCTH
B. Cnageuek | C. bapuHoBa | 1o KjiacTepu3zaluu
Nitzschia
. . a a-b -
acicularis
Nitzschia
. . - a
draveillensis
Knacrep 3: Bumbl Nitzschia linearis u Nitzschia fonticola -

0-b-uHIMKATOPBI — CIPYNIIUPOBAHBI ¢ HEMHIUKATOPHBIM BUaoM Nitzschia

amphibia ¢ Beicokum OytcTpen-znaueaumem 97 %. B Tabn. 3.2.3.5

NMPUBCACHO TAKCOHOMHNYCCKOC ITOJIOKCHUC CI'PYHIIMPOBAHHBIX OPTraHU3MOB.

Tabnuya 3.2.3.5

TakCOHOMUYECKOE MOJIOKEHHUE CTPYIIUPOBAHHBIX THAPOOHOHTOB

Taxconomust Bunabsi-unaukaTopsl Bunabi-HeMHIUKATOPHI
Domain Eukaryota Eukaryota
Phylum Ochrophyta Ochrophyta
Class Bacillariophyceae Bacillariophyceae
Order Bacillariales Bacillariales
Family Bacillariaceae Bacillariaceae
Genus, Species | Nitzschia linearis Nitzschia amphibia

Nitzschia fonticola

Kaxk BugHO 13 Ta6:1. 3.2.3.5, KJIacTep COJECPKUT OPTraHU3MBbl, OJTM3KHE

M0 TaKCOHOMHYECKOMY ToJIokeHHI0 70 poxa Nitzschia. CpaBHUTENBHBIH

aHaJInu3

canpoOHOCTE OpPraHU3MOB U3

CIIUCKOB pPA3HBIX aBTOPOB

(tradsm. 3.2.3.6) mokaszan O0-b-canmpoOHYHO HWHAWNKATOPHYI 3HAYUMOCTH

no B. Cnanedexy u 0-canmpobnyio — no C. bapuHOBO#M 1 OpraHU3MOB
Nitzschia linearis u Nitzschia fonticola. Takum o6pa3om, Buzg Nitzschia
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amphibia s

o3epa Bepxumit Kaban MoxkeT

paccMaTpuBaThCs

KaK MHJIHKATOp 0-D-canmpoOHOCTH ¢ BeposSTHOCTHIO 97 %.

Tabnuya 3.2.3.6

CanpoOHOCTh TUAPOOMOHTOB U3 CIIMCKOB Pa3HBIX aBTOPOB

Bubl Canpobnocts | CanpooHOCcTs | CanmpoOHOCTH
B. Cnageuek | C. bapuHoBa | 1o KjiacTepu3zaluu
Nitzschia linearis 0-b 0 -
Nitzschia fonticola 0-b 0 -
Nitzschia amphibia - 0 0-b

Knacrep 4: Bug Amphora ovalis — 0-b-uHIuKaTop — CrpynmnupoBaH
¢ HemHauKkatopHbIM BugoM Amphora cf.pediculus ¢ OyrcTpen-3HadeHreM
61 %. B Tabm.
CTPYIITMPOBAHHBIX OPraHU3MOB.

3.2.3.7 TpuBEIEHO TaKCOHOMHUYECKOE IOJOKECHHE

Tabnuya 3.2.3.7

TakcoHOMUYECKOE MOJIOKEHUE CIPYNIUPOBAHHBIX TUAPOOUOHTOB

TaxcoHnoMmus Bunabi-unaukaTopel Buapi-HemHIMKATOPHI
Domain Eukaryota Eukaryota
Phylum Ochrophyta Ochrophyta
Class Bacillariophyceae Bacillariophyceae
Order Thallasiophysales Thallasiophysales
Family Catenulaceae Catenulaceae
Genus, Species | Amphora ovalis Amphora cf.pediculus

Kaxk BugHO 13 Ta6:1. 3.2.3.7, KJIacTep COJCPKUT OPTraHU3MBbl, OJTU3KHE

M0 TAaKCOHOMHYECKOMY IOJIOKECHHIO 710 poma Amphora. CpaBHUTEIbHBIH

aHaJIM3 CcampoOHOCTEH OpraHu3MOB W3 CIIMCKOB pPa3HBIX aBTOPOB
(Tabn. 3.2.3.8) mokaszaJ COBHAJEHHE CalpoOOHOCTEW [Jig OpraHu3Ma
Amphora ovalis — wungukaropa 0-b-campoOnocTn. Takum o0pa3zom,

Bug Amphora [cf.] pediculus mst 03ép Cpenuuii Kadan n Hmwkuuii Kaban

MOJKET KaK 0-b-canpoOHOCTH

paccMaTpuBaThCs WHUKATOP

C BeposATHOCTHIO 61 %.
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Tabnuya 3.2.3.8
CanpoOHOCTh THAPOOMOHTOB U3 CIIMCKOB Pa3HBIX aBTOPOB

Bubl Canpobnocts | CanpooHOCTs | CanmpoOHOCTH

B. Cnageuek | C. bapuHoBa | 1o KjiacTepu3zaluu

Amphora ovalis 0-b 0-b -
Amphora [cf.] ] o-b o-b
pediculus

Knacrep 5: Bug Cymbella cistula — b-ungukatop — crpynmnupoBan
¢ HenmHauKatopHbIM Bugom Cymbella cymbiformis ¢ Beicokum Oytcrpern-
sHauennemM 100 %. B T1abn. 3.2.3.9 npuBeneHO TaKCOHOMHYECKOE

MTOJIOKEHHUE CTPYNITUPOBAHHBIX OPTaHU3MOB.

Tabnuya 3.2.3.9

TakcoHOMUYECKOE MOJI0KEHUE CTPYIITUPOBAHHBIX THIPOOHMOHTOB
TaxcoHnomus Bunabi-unaukaTopsl Bunapi-HeMHaUKATOPHI

Domain Eukaryota Eukaryota

Phylum Ochrophyta Ochrophyta

Class Bacillariophyceae Bacillariophyceae

Order Cymbellales Cymbellales

Family Cymbellaceae Cymbellaceae

Genus, Species | Cymbella cistula Cymbella cymbiformis

Kaxk BugHO 13 Ta6:1. 3.2.3.9, knactep COIep>KUT OpraHUu3Mbl, OJTU3KHE

110 TAKCOHOMHYECKOMY TOJIOKeHHIO 710 cemericTBa Cymbellaceae mopsiaka
Cymbellales.
M3 CITUCKOB Pa3HBIX aBTOpoB (Tabm. 3.2.3.10) mokasan b-mezocanpobryto

CpaBHUTENBHBIM  aHAIM3 CcanmpoOHOCTEH  OpraHu3MOB
MHIUKATOpHYIO 3HaunMocth 1o B. Criamedexky u 0-b-campoOHyro —
no C. BapunoBoii mns opramm3ma Cymbella cistula. Takum oOpazom,
Cymbella cymbiformis
paccMaTpuBaThCS KaKk WHAMKATOP D-Me30campoOHOCTH C BEPOSTHOCTHIO

100 %.

BU/]I st o3epa  Cpennmit  KaGan MoxeT
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Tabnuya 3.2.3.10
CanpoOHOCTh THAPOOMOHTOB U3 CIIMCKOB Pa3HBIX aBTOPOB

Bubl Canpobnocts | CanpooHOCTs | CanmpoOHOCTH
B. Cnageuek | C. bapuHoBa | 1o KjiacTepu3zaluu
Cymbella cistula b 0-b -
Cymbella ] ) b
cymbiformis

Kak BHIHO W3 BBINICTIPUBEACHHOTO aHAlM3a, KIACTEPhl COIEpKaT
OpraHu3Mbl, OJIM3KHE 1O TAaKCOHOMUYECKOMY TIOJIOKEHUIO JO poja
Navicula (ta6:1. 3.2.3.1), pona Amphora (ta6:. 3.2.3.7) u nopsiaka Cymbel-
lales (ta6mn. 3.2.3.9), poaa Nitzschia (3.2.3.3, 3.2.3.5):

- Navicula - oguH U3 KpyMHEHIIMX POJIOB AMATOMOBBIX BOJIOPOC-
nelt, HacuuteiBaronui 6osee 1200 BugoB. Kinetku nuMeroT popmy JIOI0UKH,
4TO OTOOPaXKEHO B Ha3BaHUU poja («MaJeHbKHN KopaOib»). Bxomsr
B IJJAHKTOH B BHUJE OTIEIBHBIX KJIETOK WJIM JIMHHBIX HHUTeW. Navicula
M3BECTHBI CBOEH CIIOCOOHOCTBIO MOJ3aTh NPYT MO APYTY W MO TBEPIbIM
noBepxHoOCTsIM. CUUTAETCS, UYTO 3TO 0OECIEYNBACTCS MOSCKOM ITUTOTLIIaA3MbI
CHapy»XH KarlCyJibl, IEUWCTBYIOIMM Kak rycenmiia Tanka (Umemura et al.,
2013).

- Amphora - onuH U3 KpyIMHEUITUX POJOB TUATOMOBBIX BOJOPOC-
nel, HacunTeiBarouii 60osee 1000 BumoB. Buasr Amphora kpaiine pasHo-
0o0pa3Hbl, OOLIMM MPU3HAKOM CIYXKUT OJIHA CTBOpKa, Oojiee KpyImHas,
yeM BTOpast. BecTpeuaroTest Kak B IPECHOM, TaK U B MOPCKOW BOJIE B COCTaBE
TUTaHKTOHA MO0 OeHTOoca (Lee, Round, 1987).

- Cymbellales - onun u3 nopsakoB quaToMoBBIX Kiacca Bacillar-
iophyceae,  Bkmowaromuii 4  ceMmeiicTBa, B TOM  YHCIE
u Cymbellaceae u Gomphonemataceae. Ogun u3 pomoB — Cymbella —
BKIItoUaeT okosio 850 Bugos (Guiry M., Guiry G., 2021).

- Nitzschia — pom mNEHHATHBIX JWMATOMOBBIX BOJOPOCTCH.
Pon BKIIFOYaeT HECKOIBKO SIOBUTHIX BUJIOB, BBIJCIISIONIUX HEUPOTOKCHH —

111



JIOMOCBYIO KMCIIOTY — BBI3bIBAIOIIHI aMHECTHYECKOE OTPABJICHUE MOJIIFOC-
kamu y denoBeka. Nitzschia mpeoOnagaioT B XOJOAHBIX MOJISPHBIX BOJIAX
npu Temmeparypax go -4° C —-6° C (Aletsee, Jahnke, 1992).

3.2.4. @unozenemuueckui ananus 18S pPHK Coscinodiscophyceae
Ochrophyta — Bacillariophyta — Coscinodiscophyceae

Coscinodiscophyceae — kiacc 1MaTOMOBBIX BOAOPOCICH, BbIICIICH-
HBIi BMECTO TpaJUIIMOHHOIO MapaduiaeTuyeckoro mnopsaka Centrales.
[Topsiiok Ha3BaH MO KPYIJION MK SJUIAIICOMIHON (hOpPME CTBOPOK. Y HEKO-
Topbix Coscinodiscophyceae ectp MmMIBI HAa CTBOPKaX, KOTOPHIC MOTYT
crio0OCTBOBATh MAPECHHMIO B BOJIC MJIM MEIIATh MTOCIAHHUIO 300IIAHKTOHOM
(Williams, Kociolek, 2007).

O06006mEHHOE (PUITOTCHETUYECKOE JEPEBO IO MAapKEPHOMY TEHY
18S pPHK Coscinodiscophyceae npuBeneno Ha puc. 3.2.4.1. Byrcrpen-3Ha-
YCHMS TIPUBEJICHBI PSIIOM C Y3JIaMHM JIePEBa.

Kak Buano wu3 puc. 3.2.4.1, Ha O0OOOHIEHHOM MOJEKYJISPHO-
QuIoreHeTHYECKOM JiepeBe BbBIsABIEH | kimactep: Bua Stephanodiscus

hantzschii — a-uagukaTop — CrpynmupoBaH ¢ HEWHIMKATOPHBIM BHJIOM
Stephanodiscus parvus ¢ BeicokuMm Oyrtcrpen-3HadeHueM 75  %.
B TalJI. 324.1 MPUBEIEHO TaKCOHOMHYECKOE MMOJIOYKEHUE

CTpYIIIPOBAHHBIX OPTaHU3MOB.
Tabnuia 3.2.4.1

TakcoHOMUYECKOE MOJI0KEHUE CTPYIITUPOBAHHBIX THIPOOMOHTOB

TakcoHnoMmus Bunabl-uaaukatopsl Bubl-HEMHAUKATOPBI
Domain Eukaryota Eukaryota
Phylum Ochrophyta Ochrophyta
Class Coscinodiscophyceae Coscinodiscophyceae
Order Thallasiosirales Thallasiosirales
Family Stephanodiscaceae Stephanodiscaceae
Genus, Species | Stephanodiscus hantzschii | Stephanodiscus parvus

112



Melosira_vanans_V b

Cyclotella_meneghiniana_VSN_a-b

1)

Aulacoseira_granulata_VSN_b
100

Amphora_laevissima_V_non-ind

Urosolenia_ernensis_V_non-ind

Bacterosira_constricta_VSN_non-ind

100 Cyclotella_bodanica_VSN_o

78198 Cyclostephanos_dubius_VSN_non-ind

61770 Stephanodiscus_hantzschii_VSN_a

™72

Stephanodiscus_parvus_VSN_non-ind

Cyclotella_choctawhatcheeana_VN_non-ind

100

Thalassiosira_pseudonana_VSN_non-ind

Puc 3.2.4.1. O600ménHoe (pUIOTeHETUIECKOE AECPEBO
no MapkepHomy reny 18S pPHK Coscinodiscophyceae

Kaxk BumnHo u3 Tab6un. 3.2.4.1, xknactep COAEpKUT OPTaHU3MBbI, OJIM3KHE
M0 TAaKCOHOMHYECKOMY TIOJNIOKeHHWIO A0 poma  Stephanodiscus.
CpaBHUTENBHBIN aHAIU3 CAPOOHOCTEW OPraHU3MOB U3 CIHUCKOB Pa3HBIX
aBTOpOB (Tabm. 3.2.4.2) mokazai, uro Bua Stephanodiscus hantzschii numeer
a-me3zocanpoOHocTh TOoMbko y B. Crnageueka. Takum oOpazowm,
By Stephanodiscus parvus mis Tpéx 03ép Kaban MokeT paccMaTpuBaThCS

KaK UHANKATOP a-Me30CanpoOHOCTH C BEPOATHOCTHIO 75 %0.
Tabnuya 3.2.4.2

CanpoOHOCTh THAPOOMOHTOB U3 CIIMCKOB Pa3HBIX ABTOPOB

Bubt Canpo6nocts | CanpoOHocTh | CanpoOHOCTH
B. Cmaneuexk | C. bapuHoBa | o Kiiactepuszanuu
Stephanodiscus a - -
hantzschii
Stephanodiscus - - a
parvus
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Stephanodiscus - OIMH U3 CaMbIX  Pa3HOOOpPa3HBIX
U PaclpoCTpaHEHHBIX POJOB IIAHKTOHHBIX JHATOMOBBIX BOJOPOCICH
B CeBepHOW AMEpHKE U B CEBEpHOM IOJIyIIapuu B mesioM. Stephanodiscus
- IOCTOSIHHO KOJIOHHAJIbHBIC, XapaKTePHbIC TOJBKO JIJIS YUCTHIX BOJI, JTHOO
OJTHOKJICTOYHBIC BOJIOPOCIIH, CIIOCOOHBIC BPDEMEHHO COOMPATHCS B JIJTUHHBIC
HUTH ¥ BBDKHMBATh Ja)Xe¢ B CHIBHO 3arpsA3HEHHBIX Bogoemax (Stoermer,

Julius, 2003).

3.2.5 Qunozenemuuecxkuii ananusz 18S pPHK Fragillariophyceae
Ochrophyta — Bacillariophyta — Fragillariophyceae

Fragilariophyceae - kmacc meHHAaTHBIX OUATOMOBBIX BOJOPOCICH,
xapaktepusyromuxcs orcyrcrBuem mBa manmups (Williams, Kociolek,
2007).

O06006mEHHOE (PUITOTCHETUYECKOE JIEPEBO IO MApPKEPHOMY TEHY
18S pPHK Fragilariophyceae npuseneno na puc. 3.2.5.1. Byrcrpen-3naue-

HUA ITPUBCACHBI PAAOM C Y3JIaMHU ACPCBA.
ﬂl: Fragilaria_capucina_N_o-b
50100 Fragilaria_crotonensis_S_o-b
Fragilaria_rumpens_SM_non-ind
o
7arm Fragilaria_nanana_N_non-ind
% |: Synedra_acus V b
100100 Synedra_ulna_V3N_b

Hyalosynedra_cf laevigata_V_non-ind

33— Licmophora_abbreviata_V_non-ind

Licrnophora_grandis_V_non-ind

&5 Asteroplanus_karianus_S_non-ind

Asterionella_formosa_VN_o-b
100 —|: Diatoma_wvulgare SM_b
87 Tabellaria_flocculosa_S_o-x

Climacosphenia_moniligera N_non-ind

Puc 3.2.5.1. O6001ménHoe pumoreHeTuIecKoe AEPEBO
no mapkepaomy reny 18S pPHK Fragilariophyceae
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Kak BuHO u3 puc. 3.2.5.1, Ha 00001IEHHOM MOJIEKYJISPHO-(PUIOTeHE-
TUYECKOM JepeBe BbIABICH | kiactep: Buabl Fragilaria capucina u
Fragilaria crotonensis — 0-b-uaaukaTOpsr — CrpynmupoBaHbl ¢ HEMHIMKA-
TopHbIMU Bujamu Fragilaria rumpens u Fragilaria nanana ¢ BeicokuM
oyrctpen-3aadeHueM 100 %. B ta6:a. 3.2.5.1 npuBe1eHO TAKCOHOMHYECKOE
MOJIOXKEHUE CTPYMITUPOBAHHBIX OPTaHU3MOB.

Tabmuna 3.2.5.1

TakcoHOMHYECKOE MOJIOKECHUE CIpYHIIMPOBAHHBIX FI/II[pO6I/IOHTOB

Taxkconomus Bunapi-ungukaropsl | BUabl-HEMHIUKATOPBI

Domain Eukaryota Eukaryota

Phylum Ochrophyta Ochrophyta

Class Fragilariophyceae Fragilariophyceae

Order Fragilariales Fragilariales

Family Fragilariaceae Fragilariaceae

Genus, Species | Fragilaria capucina | Fragilaria rumpens
Fragilaria crotonensis | Fragilaria nanana

Kaxk BugHO 13 Ta6:1. 3.2.5.1, kjnactep COep>KUT OpraHU3Mbl, OJTU3KHE
M0 TAKCOHOMHUYECKOMY IOJIOKEeHHIO 110 pona Fragilaria. CpaBHUTETBHBIIHM
aHaJIM3 CampoOHOCTEW OpraHW3MOB M3 CIIMCKOB pa3HBIX aBTOPOB
(tabn. 3.2.5.2) mokaszaja COBHAJEHUE CanpoOHOCTEH MJii OpPraHU3MOB
Fragilaria capucina u« Fragilaria crotonensiS — HHIUKAaTOPOB
0-b-canpoOnoctu. Takmm oOpaszom, Buabl Fragilaria rumpens mns o3ép
Cpennuit Kaban n Huwxnauii Kadban u Fragilaria nanana mis ozepa Hwkuuid
Kaban wMoryr paccMarpuBaThcs KakK HWHIUKATOpBl 0-D-campoOHOCTH
¢ BepossTHOCTRIO 100 %.
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Tabnuya 3.2.5.2
CanpoOHOCTh THAPOOMOHTOB U3 CIIMCKOB Pa3HBIX aBTOPOB

Bubl Canpobnocts | CanpooHOCTs | CanmpoOHOCTH
B. Cnageuek | C. bapuHoBa | 1o KjiacTepu3zaluu

Fragilaria 0-b 0-b -
capucina
Fragilaria 0-b 0-b -
crotonensis
Fragilaria - 0 0-b
rumpens
Fragilaria nanana - - 0-b

Fragilaria — pox mpecHOBOAHBIX U MOPCKHX KOJOHHAIBHBIX TUATO-
MOBBIX BOJIOPOCJICH, COCIMHEHHBIX PaCIIMPCHHBIMU IEHTPAMHU CTBOPOK.
Fragilaria mMoryr ObITh KaK IUIAHKTOHHBIMH, TaK M OCHTOCHBIMH, C€CTh
snuduTHBIE  (QopMbl.  HekoTopsle  BHIBI  BBI3BIBAIOT  IIBETCHHS
B 3arps3HeHHbIX Bojax (Seckbach, Kociolek, 2011; Wehr et al., 2015).

3.2.6. 3aknrouenue no 2raee 3.2

Boisagnenue suoos-unouxamopos no 2eny 18S pPHK Ochrophyta

CBojHas TabauIa ¢ BUAAMU-OMOMHIUKATOPAMH IT0 MAPKEPHOMY TCHY
18S pPHK Ochrophyta mpencrasnena Hmwke (1a61.3.2.6.1). B TaGmmuie
npuBeeHbl 38 BUIOB-UHIUKATOPOB, U3 HUX 12 BUOB-HOBBIX OMOWHIUKA-
TOPOB, BBISIBJICHHBIX T10 KJIacTepu3annu (B CKOOKaxX MPUBEICHO KOJUICCTBO
OMOMHIMKATOPOB IT0 KJIaCTePU3AIH C MO TICPKUBAHUEM BHJIOB):

e 24 GuomHAMKaTOpoB 03epa Bepxumit Kaban, B Tom uuncie 8 BUIOB-
MHJINKATOPOB, BBISBJICHHBIX 110 KJIACTCPU3AIINH

0-carpoOHocTH — 1 BUI:
Cyclotella bodanica
0-b-canpobnoctu — 3 (1) Buaa:
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Asterionella Formosa Nitzschia amphibia
Nitzschia fonticola

b-0-canpoOHocTn — 2 (1) Buaa:
Synura spinosa Synura mammilosa

b-me3ocanpoonocT — 10 (3) BHI0B:

Aulacoseira granulata Dinobryon pediforme
Cocconeis placentula Mallomonas striata
Dinobryon divergens Synura asmundiae

Melosira varians
Synedra acus
Synura petersenii
Synedra ulna

a-b-me3ocanpobHocTH — 1 BU;
Cyclotella meneghiniana

a-me3ocarnpodHocty — 7 (3) BUIOB:

Nitzschia acicularis Navicula cf.normaloides
Navicula cryptocephala Nitzschia draveillensis
Nitzschia palea Stephanodiscus parvus

Stephanodiscus hantzschii

e 24 ouounaukaropa ozepa Cpeanuii Kaban, B ToM yucie 6 BHUIIOB-

HMHAWKATOPOB, BBISIBJICHHBIX I10 KHaCTepI/ISaHHI/I:

0-X-campoOHocTH — 1 BU!
Tabellaria flocculosa

0-canpoOHOCTH — 1 BH!
Cyclotella bodanica
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0-b-canpodrocTn — 6 (2) BUIOB:
Amphora ovalis Amphora cf.pediculus
Flagilaria crotonensis Flagilaria rumpens
Nitzschia fonticola
Nitzschia linearis

b-me3ocanpobHoCcTH — 8 (2) BHIOB:
Aulacoseira granulate Mallomonas striata
Cocconeis placentula Cymbella cymbiformis
Cymbella cistula
Diatoma vulgare
Mallomonas tonsurata
Synedra ulna

b-a-me3ocanpodnoctr — 1 Bu;
Cymatopleura solea

a-b-me3ocanpobHoCcTH — 1 BHI;
Cyclotella meneghiniana

a-me3ocarnpoOHocty — 6 (2) BUIOB:
Navicula viridula Nitzschia draveillensis
Nitzschia acicularis Stephanodiscus parvus
Nitzschia palea
Stephanodiscus hantzschii

e 21 Ouounaukaropa ozepa Hwxknauit KaGan, B ToM 4yucie S5 BUIOB-
WHIMKATOPOB, BBISABICHHBIX 10 KJIACTEPU3ALIHH:
0-canpoOHOCTH — 1 BH!
Cyclotella bodanica
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0-b-canpodroctu — 7 (3) BUIOB:

Amphora ovalis Amphora cf.pediculus
Asterionella Formosa Flagilaria nanana
Flagilaria capucina Flagilaria rumpens

Nitzschia fonticola

b-me3ocanpobrocT — 7 BumoB (1):
Aulacoseira granulate Synura petersenii
Cocconeis placentula
Cymbella cistula
Diatoma vulgare
Dinobryon divergens
Synedra ulna

a-b-me3ocanpobHoCcTH — 1 BUA;
Cyclotella meneghiniana

a-Me3ocarnpoOHocTy — 5 (2) BUI0B:
Nitzschia acicularis Nitzschia draveillensis
Nitzschia palea Stephanodiscus parvus
Stephanodiscus hantzschii
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Tabnuya 3.2.6.1

buonnaukaTopsl 03ép Kadan mo mapkepaomy reny 18S pPHK Ochrophyta

Canpoo- CanpodHocTh
Hapcmeo | Tun/Omoen Knacc Ompsao/Ilopadox Cemeitcmeo Buo O3épa Kadan HOCThb 10 KJacTepu-
B. Caaneuex 3auuu

188 pPHK Chryso-
phyceae

Chromista | Ochrophyta | Chrysophyceae Chromulinales Dinobryaceae Dinobryon divergens | Bepxuuii HuwxHuit b

Chromista | Ochrophyta | Chrysophyceae Chromulinales Dinobryaceae Dinobryon pediforme | Bepxuuii b
18S pPHK
Synurophyceae

Chromista | Ochrophyta | Synurophyceae Synurales Mallomonadaceae Synura spinosa Bepxuuii b-o

Chromista | Ochrophyta | Synurophyceae Synurales Mallomonadaceae Synura mammilosa Bepxuwuii b-o

Chromista | Ochrophyta | Synurophyceae Synurales Mallomonadaceae Synura petersenii Bepxuwuii b

Chromista | Ochrophyta | Synurophyceae Synurales Mallomonadaceae Synura asmundiae BepxHwuii Hmxanit b

Chromista | Ochrophyta | Synurophyceae Synurales Mallomonadaceae {\gﬁlluogfgas Cpenmmuii b

Chromista | Ochrophyta | Synurophyceae Synurales Mallomonadaceae Mallomonas striata Bepxuuii | Cpennwuii b
18S pPHK
Bacillariophyceae

Chromista | Ochrophyta | Bacillariophyceae Naviculales Naviculaceae Navicula viridula Cpennuit a

. A . . Navicula N

Chromista | Ochrophyta | Bacillariophyceae Naviculales Naviculaceae . Bepxuuit a
cf.normaloides

Chromista | Ochrophyta | Bacillariophyceae Bacillariales Bacillariaceae Nitzschia acicularis Bepxumit | Cpemumit | Hmxuuit a

. - - - Nitzschia N N .
Chromista | Ochrophyta | Bacillariophyceae Bacillariales Bacillariaceae draveillensis Bepxumit | Cpemumit | Hmxwnit a
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Canpoo- CanpodHocTh
Hapcmeo | Tun/Omoen Knacc Ompsao/llopadox Cemeitcmeo Buo O3épa Kadan HOCThb 10 KJacTepu-
B. Caaneuex 3auuu
. I . . Navicula .
Chromista | Ochrophyta | Bacillariophyceae Naviculales Naviculaceae Bepxuuit a
cryptocephala
Chromista | Ochrophyta | Bacillariophyceae Surirellales Surirellaceae Cymatopleura solea Cpennuit b-a
Chromista | Ochrophyta | Bacillariophyceae Cocconeidales Cocconeidaceae Cocconeis placentula | Bepxuuit | Cpenumit | Hukauii b
Chromista | Ochrophyta | Bacillariophyceae Bacillariales Bacillariaceae Nitzschia palea Bepxunit | Cpennuii | Huxuuii a
Chromista | Ochrophyta | Bacillariophyceae Bacillariales Bacillariaceae Nitzschia linearis Cpenuuit o-b
Chromista | Ochrophyta | Bacillariophyceae Bacillariales Bacillariaceae Nitzschia fonticola Bepxunit | Cpennuii | Huxuuii o-b
Chromista | Ochrophyta | Bacillariophyceae Bacillariales Bacillariaceae Nitzschia amphibia Bepxuuii 0-b
Chromista | Ochrophyta | Bacillariophyceae Thallasiophysales | Catenulaceae Amphora ovalis Cpennnii | Hwkauii 0-b
Chromista | Ochrophyta | Bacillariophyceae Thallasiophysales | Catenulaceae Amphora cf.pediculus Cpenunii | Hmwxauit 0-b
Chromista | Ochrophyta | Bacillariophyceae Cymbellales Cymbellaceae Cymbella cistula Cpennnii | Hmwxauit b
Chromista | Ochrophyta | Bacillariophyceae Cymbellales Cymbellaceae Cymbella cymbiformis Cpennwuii b
18S pPHK
Coscinodiscophyceae
Chromista | Ochrophyta | Coscinodiscophyceae | Thallasiosirales Stephanodiscaceae ﬁ’fnpileggg?lscus Bepxuuit | Cpepumii | Humwkauit a
Chromista | Ochrophyta | Coscinodiscophyceae | Thallasiosirales Stephanodiscaceae Sf&t‘;‘md'scus Bepxuuii | Cpennuii | Huxauii a
Chromista | Ochrophyta | Coscinodiscophyceae | Melosirales Melosiraceae Melosira varians BepxHwuii b
Chromista | Ochrophyta | Coscinodiscophyceae | Thallasiosirales Stephanodiscaceae %ﬂ:gtﬁlilrﬁana Bepxuuii Cpennuii HuxuHwuii a-b
Chromista | Ochrophyta | Coscinodiscophyceae | Aulacoseirales Aulacoseiraceae Aulacoseira granulata | Bepxuuii | Cpennuit | HuxHnit b
Chromista | Ochrophyta | Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Cyclotella bodanica Bepxuuii Cpennuii HuxuHwuii 0
18S pPHK
Fragillariophyceae
Chromista | Ochrophyta | Fragilariophyceae Fragilariales Fragilariaceae Synedra acus Bepxuuit b
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Canpoo- CanpodHocTh

Hapcmeo | Tun/Omoen Knacc Ompsao/llopadox Cemeitcmeo Buo O3épa Kadan HOCThb 10 KJacTepu-
B. Caaneuex 3a1Iun
Chromista | Ochrophyta | Fragilariophyceae Licmophorales Ulnariaceae Syned ra ulna Bepxunit | Cpennuii | Huxuuit b
[Ulnaria ulna]

Chromista | Ochrophyta | Fragilariophyceae Fragilariales Fragilariaceae Asterionella formosa | Bepxuuit Hroxanit o-b
Chromista | Ochrophyta | Fragilariophyceae Fragilariales Fragilariaceae Diatoma vulgare Cpenunii | Hroxanit b
Chromista | Ochrophyta | Fragilariophyceae Tabellariales Tabellariaceae Tabellaria flocculosa Cpenuuit 0-X
Chromista | Ochrophyta | Fragilariophyceae Fragilariales Fragilariaceae Flagilaria capucina Hwxauii 0-b
Chromista | Ochrophyta | Fragilariophyceae Fragilariales Fragilariaceae Flagilaria crotonensis Cpennuii 0-b
Chromista | Ochrophyta | Fragilariophyceae Fragilariales Fragilariaceae Flagilaria rumpens Cpenunii | Huwkauii 0-b
Chromista | Ochrophyta | Fragilariophyceae Fragilariales Fragilariaceae Flagilaria nanana HwxHuit 0-b
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3.3. Boisasnenue suoos-unouxamopos no 2eny 18S pPHK Cryptophyceae

Cryptophyceae - kracc 0THOKIETOYHBIX 3YKAPUOTHIECKUX (POTOCHH-
TE3UPYIOIIUX OPraHU3MOB, BKIOYAKONIMK okoio 165 Bumos. Crypto-
phyceae oburaroT Kak B MOPCKHX, TaK U B TIPECHBIX BOJIaX, MOT'YT BBI3BIBATh
nBeTeHue Boabl. Cryptophyceae - mraHKTOHHBIC OPTAHU3MBI, YCTOWYUBEIC
K 3arpsi3HEHUI0, BCTPEYAIOTCS JaKe B CTOYHBIX Bojax. [lo cpaBHeHUIO
¢ apyrumu Bogopocisimu, Cryptophyceae upe3BrrdaitHO 4yBCTBUTEIBHBI K
U30BITOYHOMY OCBEIIEHUIO, IOATOMY OHH 4acTO (POPMHUPYIOT ITyOOKOBOI-
HBIC TIOMYJISAIAN B YUCTHIX 0MTOTPO(dHEIX 03¢épax. Cryptophyceae nepenko
COBEPIIAIOT CYTOYHBIE MUTPAILIUU B BEPTUKAJIHLHOM HAIIPABJICHUH C aMILIH-
Tynoii meHee 5 M. Cryptophyceae umeror 60biioe 3HaYCHUE B KPYTOBO-
poTe KHCIOpoa, yriiepoa, a3ota u ¢pocdopa B BOA0EMAxX, B CHHTE3E Oopra-
HUKH U3 MUHEPAIbHBIX BEIIECTB, CIY)KAT MUIIEH IS pa3IMIHBIX TIPeJICTa-
BUTEJECH 300MIAHKTOHA, KOTOPHIM, B CBOIO O4Y€pE/b, MUTAIOTCA PHIOHI.
BerBucroychie pauku nHTEHCUBHO nuTatoTcst Cryptophyceae B 3BTpodHBIX
npyaax B 3uMHee Bpemsi. OTHAaKO I[BETEHUE BOJIbI B TIPYJaxX, 00yCIOBIIEH-
Hoe Cryptophyceae, mpuBogmio k MaccoBoil TuOenmu comoB (I'pomos,
["aBpunona, 2000; benskosa u np., 2006).

O06001IEHHOE (PUIOTEHETUYECKOE JEPEBO IO MAapKEPHOMY TEHY
18S pPHK Cryptophyceae npuseacHo Ha puc. 3.3.1. ByrcTpen-3HadueHus
MPUBEICHBI PSIZIOM C y3JIaMH JIepeBa.

Kak Bugno wu3 puc. 3.3.1, Ha 0000MEHHOM MOJEKYJISIPHO-
(GuIOreHEeTHYECKOM JIEpeBE BBISBICHO 2 KJlacTepa ¢ BBICOKHM OyTCTpen-
3HaYEHUEM, COJEpIKAIINX HHIUKATOPHBIC BHUIBI TUIPOOHMOHTOB Pa3HBIX
30H CanpoOHOCTH U BUJIbI, HE UMEBIIIUE PaHEe CTaTyC UHANKATOPHBIX:

Knacrep 1: Bug Cryptomonas curvata — b-uaaukarop — crpynmnupoBaH
¢ HemHaukaTopHbiMH Buaamu Cryptomonas ozolini u Cryptomonas
pyrenoidifera ¢ Beicokum Oyrtcrpen-3HaueHuem 100 %. B Tabn. 3.3.1
MPUBEICHO TAKCOHOMHUUYECKOE MOJI0KEHNUE CTPYTIITHUPOBAHHBIX OPTaHU3MOB.
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100100 Cryptomonas_curvata_VSN_b

1004100

Cryptomonas_pyrenoidifera WVSN_non-ind ]

45/97 Cryptomonas_ozolini_V_non-ind

Storeatula_major_V_non-ind

49100 Plagioselmis_nannoplanctica_V_non-ind

1004100

Geminigera_cryophila_N_non-ind

Goniomonas_aff._ Amphinema_VMN_non-ind

914100

Goniomonas_avonlea_V_non-ind

Hemiselmis_andersenii_VMN_non-ind

1004100 Cryptomonas_erosa_VN_a 2

1004100

Cryptomonas_reflexa_N_non-ind

Puc. 3.3.1. O600ménnoe GUIoreHeTUIECKOe JEPEBO
o Mmapkepuomy reny 18S pPHK Cryptophyceae

Tabnuya 3.3.1

TakCOHOMHMYECKOE MOJIOKCHUE CIpyYIHIIMPOBAHHBIX I"I/II[pO6I/IOHTOB

TakcoHoMmus BI/II[BI-I/IHI[I/IKaTOpBI BI/II[BI-HGI/IHJII/IKaTOpBI
Domain Eukaryota Eukaryota
Kingdom Chromista Chromista
Phylum Cryptophyta Cryptophyta
Class Cryptophyceae Cryptophyceae
Order Cryptomonadales Cryptomonadales
Family Cryptomonadaceae Cryptomonadaceae
Genus, Species | Cryptomonas curvata | Cryptomonas ozolini
Cryptomonas pyrenoidifera

Kak BumHo 13 Tadm. 3.3.1, kiacTep COASPKUT OpPraHU3MBbI, OJTU3KHE
0  TAaKCOHOMHUYECKOMY  TMOJokeHHto jgo  poma  Cryptomonas.
CpaBHUTEIBHBIN aHAIN3 CAIPOOHOCTEH OPraHM3MOB W3 CIIMCKOB Pa3HBIX
aBTOpoB (Tabn. 3.3.2) mokasayi Onm3kHe K O-D-campoOHOCTH 3HAUYCHUS.
Takum oOpazom, Bua Cryptomonas ozolini mans o3epa Bepxuuii Kaban
MOKET  paccMaTpuBaThCsid  Kak  HMHOUKaTop  b-me3ocampoOHOCTH

u Bua Cryptomonas pyrenoidifera mms tpéx o3ep KabGan wmoxker
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paccMaTpuBaThCS KaK HMHIMKATOp 0-D-Me3ocampoOHOCTH 1O  CHHCKY
C. BapuHoBoii ¢ coaBT. ¢ BepoaTHocThI0 100 %.
Tabnuya 3.3.2
CanpoOHOCTh TUAPOOMOHTOB U3 CIIMCKOB Pa3HBIX aBTOPOB

Bubl Canpobnocts | CanpooHOCTH | CantpoOHOCTH
B. Cnageuek | C. bapuHoBa | 1o KiacTepu3aluu

Cryptomonas

P b b-0 :
curvata
Cryptomonas b
ozolini
Cryptomonas

yP . - 0-b 0-b
pyrenoidifera

Knacrtep 2: Bug Cryptomonas erosa — a-uHAMKATOp — CTPYNIUPOBaH
c HewHauKatopHbiMu Bupamu Cryptomonas reflexa u Hemiselmis
andersenii ¢ BwicokuMm OyTcTpern-3HaueHnem 100 %. B Ttabn. 3.3.3
MPUBEACHO TAKCOHOMHYECKOE TI0JI0KEHHUE CTPYTIIITUPOBAHHBIX OPTaHU3MOB.

Tabnuya 3.3.3
TakcoHOMHYECKOE TOJIOKEHHE CTPYIIITUPOBAHHBIX THAPOOHOHTOB

Taxconomust Bunapsi-ungukatopsl Buapi-HemHIUKATOPHI
Domain Eukaryota Eukaryota
Kingdom Chromista Chromista
Phylum Cryptophyta Cryptophyta
Class Cryptophyceae Cryptophyceae
Order Cryptomonadales Cryptomonadales
Family Cryptomonadaceae Cryptomonadaceae
Genus, Species | Cryptomonas erosa Cryptomonas reflexa
Family Hemiselmidaceae
Genus, Species Hemiselmis andersenii
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Kak BuaHo u3 Tabiu. 3.3.3, KiacTtep COACPKUT OpraHU3MBbI, OJIM3KUE

0 TAaKCOHOMHUYCCKOMY TIOJIOKEHHMIO a0 mopsaka Cryptomonadales.

CpaBHUTENIbHBIN aHAIN3 CaPOOHOCTEN OPraHM3MOB U3 CHUCKOB Pa3HBIX

aBTOpoB (TaOs. 3.3.4) nmokaszan OJU3KUE 3HAYCHUSI K a-Me30CanpoOHOCTH

s opranu3zma Cryptomonas erosa. Takum o6pazom, Buasl Cryptomonas

reflexa st o3epa Hmwxumii Kaban mu Hemiselmis andersenii as o3ep Bepx-

Huii Kaban u Hwxuuii Kaban MoryT paccMarpuBaTbCsi KaK UHAUKATOPHI
a-me3ocarpoOHocTH ¢ BeposTHocThio 100 %.

Tabnuya 3.3.4

CanpoOHOCTh TUAPOOMOHTOB U3 CIIMCKOB Pa3HBIX aBTOPOB

Bubr Canpobnocts | CanpooHOCTH | CantpoOHOCTH
B. Cnaneuex | C. bapuHoBa | mo kiacrepusanuu

Cryptomonas

P a b-a -
erosa
Cryptomonas

P - b-0 a
reflexa
Hemiselmis

.. - - a

andersenii

Cryptomonas — poa KpunTo(QHUIIMEBBIX BOIOPOCICH, pacpoCTpaHeH-
HBIX B MPECHOBOJHBIX CpefaX OOWTAaHUS M COJIOHOBATOW BOJIE BO BCEM
MHUpE, YacTO IMBETYIIMX B TIIyOOKHMX o03épax. OHH CiIyXaT MHIIeH
JUIST MEJIKOTO 300TJIAHKTOHA, KOTOPBIH, B CBOIO OYEpE/Ib, SBISICTCS MHIIEH
Ul MEJIKUX peI0 Ha perIOOBOAHBIX (hepmax. MHuorue Buabl Cryptomonas
MO>KHO UACHTHU(PHUIIMPOBATh TOJIBKO ImyTeM cekBeHupoBanus JJHK (Choi et
al., 2013; Parfrey et al., 2011).

Hemiselmis - mamousy4eHHBIH POJ KpUNITODHUIIMEBBIX BOJIOPOCICH,
BCTPEYAOIIHNECS BO MHOTHX ITPECHBIX M MOPCKHUX BOJIOEMAX.
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3.4. Boisagnenue sudos-unouxamopos no 2eny 18S pPHK Dinophyceae

Dinophyceae — knacc OZHOKICTOYHBIX OPraHM3MOB, BKIIIOYAFOIIUI
oonee 2500 BUI0B, Kak MIPECHOBOJIHBIX, TaK U MOpckux. Kpome cBoOogHO-
KUBYITUX (POTOCUHTEIUPYIOMIUX OPTaHN3MOB U3BECTHBI U OCCIIBETHBIC I'e-
TepoTpodHbIe 1 napasutudeckue Gopmel. I[Berenne Dinophyceae, n3sect-
HOE KaK «KPaCHBINA MPHIIUBY, BEI3BIBAET THOEIb PHIO U OTPaBICHNE MOJIITIOC-
KOB, MCTOILNCHHUE MUTATEIBHBIX PECYpcoB M Kuciopona (Xaycman u jp.,
2010).

O06006mEHHOE (PUITOTCHETUYECKOE JIEPEBO IO MApPKEPHOMY TEHY
18S pPHK Dinophyceae npuBeacHo Ha puc. 3.4.1. Byrcrpen-3HadyeHus

MIPUBEJICHBI PSIZIOM C y3JIaMU JIEpEBa.

77 Azadinium_dexteroporum_V_non-ind
7

|

Prorocentrum_nux_VS_non-ind
% Ensiculifera_imariensis_V_nan-ind
12 L Theleodinium_calcisporum_V_non-ind
I: Stoeckeria_algicida_V_non-ind
! 85 Tintinnophagus_acutus V_non-ind

Amyloodinium_ocellatum_Y_non-ind

a0 Polykrikos_kofoidii_V_non-ind
3 72 Gymnadinium_catenatum_VM_non-ind

Gymnoxanthella_radiolariae_YSN_non-ind

il
ﬁ': Akashiwo_sanguinea_V_non-ind
Margalefidinium_polykrikoides_V_non-ind

12 _|: Diplopsalis_caspica_V_non-ind
7

Preperidinium_meunieri_VS_non-ind

— Durinskia_battica_V3_non-ind
o6 e Peridiniopsis_cf kevei_V_non-ind
Blastodinium_navicula_N_non-ind

Amphisolenia_bidentata_V_non-ind

58 3 Ornithecercus_magnificus_V_non-ind

)

100 Phalacroma_rapa_V_non-ind
Madanidinium_loiri_VS_non-ind

Leiocephalium_pseudosanguineum_VYN_non-ind

| o 100 Biecheleria_brevisulcata_V_non-ind
&0l Biecheleriopsis_adriatica_VMN_non-ind
100 Protodinium_simplex_V_non-ind
— Prorocentrum_belizeanum_S_non-ind
al— Prorocentrum_foraminosum_V_non-ind
Goniodoma_polyedricum_S_non-ind
42105 _|: Ceratium_hirundinella_VSN_o 1
93,93 Amylax_triacantha_S_non-ind

Puc. 3.4.1. O606ménHOe HUIOTEHETHIECKOE IEPEBO
no MmapkepHomy reny 18S pPHK Dinophyceae

127



Kak BugHo wu3 puc. 3.4.1, Ha 0000IMIEHHOM MOJEKYISIPHO-
¢duaoreHeTHUECKOM JepeBe BhIsABIICH 1 kimactep: Bug Ceratium hirundinella
— O-MHJIUKATOP — CIPYIIIUPOBAH ¢ HEMHIUKATOpHBIMH Buaamu Goniodoma
polyedricum u Amylax triacantha ¢ Beicokum OyTcTpen-3naucHueM 85 %.
B Ta6:. 3.4.1 npuBeiIeHO TAKCOHOMUYECKOE MOJI0KEHUE CIPYIITUPOBAHHBIX
OpraHU3MOB.

Tabnuya 3.4.1

TakcoHOMUYECKOE MOJIOKEHHUE CTPYNIUPOBAHHBIX THAPOOUOHTOB

TaxcoHnoMmus Buapi-ungukatopsl Bunabi-HeMHAUKATOPHI
Domain Eukaryota Eukaryota
Kingdom Chromista Chromista
Phylum Dinoflagellata Dinoflagellata
Class Dinophyceae Dinophyceae
Order Gonyaulacales Gonyaulacales
Family Ceratiaceae Goniodomataceae
Genus, Species | Ceratium hirundinella | Goniodoma polyedricum
Family Gonyaulaceae
Genus, Species Amylax triacantha

Kak BugHO 13 Tabmn. 3.4.1, knactep COAEPKUT OpPraHU3MBbI, OJTU3KHE
0 TAaKCOHOMHYECKOMY IOJIOKCHHUIO 10 Tnopsaka Gonyaulacales.
CpaBHUTENBHBIN aHAIM3 CAPOOHOCTEH OPraHU3MOB W3 CIIMCKOB Pa3HBIX
aBTOpOB (Tabu. 3.4.2) mokaszaja COBNaJeHUE CanmpoOOHOCTEH JJIsi OpraHu3Ma
Ceratium hirundinella kax 0-uHIHKATOP.

Taxum o6paszom, Buabl Goniodoma polyedricum u Amylax triacantha
mist o3epa Cpeanuit KabGaH MoryT paccMaTpuBaThCsi KakK WHIUKATOPbI

0-canpoOHOCTH C BEPOSITHOCTHIO 85 %0.
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Tabnuya 3.4.2

CanpoOHOCTh THAPOOMOHTOB U3 CIIMCKOB Pa3HbIX ABTOPOB

Bubl Canpobnocts | Canmpo6HocTh | CanpoOHOCTH
B. Cnaneuek | C. bapuHoBa | 1o KJlactepu3anuu
Ceratium 0 0-b -
hirundinella
Goniodoma - - 0
polyedricum
Amylax triacantha - - 0

3.5. Boisgnenue sudos-unouxamopos no 2eny 18S pPHK Euglenida
Euglenozoa — Euglenida

Euglenida wim Euglenophyceae — kimacc npoTrcToB, 00be TMHSFOIINN
okoJio 1000 oTHOKIIETOUHBIX, peXe KOJIOHHAIBHBIX BUI0B. Euglenida coue-
TalOT B ce0¢ TpHU3HAKW KAaK PACTCHHWHA, TaK W YKUBOTHBIX, ITOATOMY
WX YacTO BKJIFOYAIOT B CHCTEMATHKYy W TeX, U JIpyrux. KieTka comaepxut
XJIOPO(HUIIT ¥ Ha CBETY MOXKET IMHUTATHCS 3a CUET IMporecca POTOCHHTE?A.
B TemHOTE M TpM OOMIMHM OPTraHUYECKON MHUIIM MUTAETCS TeTepOTPOdHO
nyTteM ¢aronuros3a. JyimrensHoe mpeObIBaHNE B MAJIOOCBEIIEHHBIX MECTaX
MPUBOJIUT K Pa3pyIICHUIO XJIOPOIUTACTOB U 00ECIIBEUMBAHUIO KIICTOK.

Euglenida obutarotr B mpecHBIX BogoEMaxX IO BCEMY MHPY, OOBIYHO
B CHJILHO 3arpsi3HEHHBIX U ¢ OOJBIIIMM KOJMYECTBOM PACTBOPEHHBIX Opra-
HUYeCcKuX BemiecTs. [Ipu oounmsHOM pazmuokernu Euglenida Boga mpro6-
peTaeT 3elEHBIN OTTeHOK («1BeTeHue BoAwl») (ITormopa, Cadponona, 1976;
Anmmos, 2000).

O06001mEHHOE (PUITOTEHETUYECKOE JIEPEBO IO MAPKEPHOMY TEHY
18S pPHK Euglenida mpuseaeno Ha puc. 3.5.1. ByTcTpen-3HadyeHus mpuBe-
JICHBI PSAIOM C y3J1aMHU JIepeBa.
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T Trachelomonas_intermedia_VSN_b

100100 Trachelomonas_volvocina_V SN_.b

4“%’7 Trachelomonas oblonga S b

Trachelomonas_planctonica_VSN_b-o

Strombomonas_acuminata_S_b

1

Strombomonas_eurystoma_N_non-ind

1004100

Trachelomonas_hispida VSN_b

BE/51 Euglena_geniculata_S_p-a

1004100

Euglena_granulata_S_o-b

Puc. 3.5.1. O600ménnoe HpUIoreHeTUIECKOoe JEPEBO
o mapkepHomy reny 18S pPHK Euglenida

Kak Bugno wu3 puc. 3.5.1, Ha 0000IMIEHHOM MOJEKYJISIPHO-
¢GuIoreHeTHYECKOM JiepeBe BBIABIECH | Kiactep: Buja Strombomonas
acuminata [Trachelomonas conspersa] — b-unaukarop — crpynmnupoBan
C HEMHJIMKATOpHBIM BHaoM Strombomonas eurystoma [Trachelomonas
eurystoma] c¢ Beicokum OytcTpen-3Hauennem 100 %. B Tabm. 3.5.1
PUBEICHO TAKCOHOMUYECKOE IMOJI0KEHUE CTPYTIITUPOBAHHBIX OPTraHU3MOB.

Tabnuya 3.5.1
TakcoHOMHUYECKOE MMOJ0KEHUE CTPYIITUPOBAHHBIX THIPOOMOHTOB

Taxconomus BI/II[BI-I/IHI[I/IKaTOpBI BI/II[BI-HGHHILI/IKaTopBI

Domain Eukaryota Eukaryota

Phylum Euglenozoa Euglenozoa

Class Euglenida Euglenida

Order Euglenales Euglenales

Family Euglenaceae Euglenaceae

Genus, Strombomonas acuminata | Strombomonas eurystoma

Species [Trachelomonas conspersa] | [Trachelomonas
eurystoma]
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Kak BuaHo u3 Tabiu. 3.5.1, kinactep COACPKUT OpraHU3MBbI, OJIM3KHUE

0 TaKCOHOMHMYECKOMY ITOJIOKEHHIO 70 poaa Strombomonas cemelicTBa

Euglenaceae. CpaBHuUTENbHBIM aHAIW3 CAPOOHOCTEH OpraHU3MOB

U3 CIUCKOB pa3HbIX aBTOpoB (Tadi. 3.5.2) mokaszasl COBMaJCHHE

b-me3ocanpoOHOCcTeli g opramu3ma  Strombomonas  acuminata

[Trachelomonas conspersa]. Taxkum oOpa3om, Bua Strombomonas

eurystoma [Trachelomonas eurystoma] mis ozepa Hmwxuuit Kaban moxet

paccMaTpHUBaThCS KaK HHIUKATOp D-Me30campoOHOCTH C BEPOSTHOCTHIO
100 %.

Tabnuya 3.5.2

CanpoOHOCTh THIPOOMOHTOB M3 CITMCKOB Pa3HBIX aBTOPOB

Bubl Canpo6nocts | CannpobHocTh | CanpoOHOCTh
B. Cnaneuex |C. bapuHoBa |0 KjiacTepu3aiuu

Strombomonas
acuminata
[Trachelomonas
conspersa]
Strombomonas
eurystoma
[Trachelomonas
eurystoma]

Strombomonas — oauH U3 OCHOBHBIX POJIOB ceMmeiicTBa Euglenaceae.
Buger  Strombomonas nHamGomee mnpHypodeHBI K — IUIAHKTOHHBIM
TPYIITUPOBKAM.

Trachelomonas (Strombomonas) — moBcemecTo pacnpocTpaHEHHBIC
POJIbI ABTJICHOBBIX, OOUTAIOMIMI B KUCIIOM M HEUTpaJbHOM MpecHON BOE
(pH 4,5-7), ocobeHHO B cpefiax 0OuTaHUs, OOraThIX KEJIC30M U MapraHIIeM,
OpraHMYeCKMMHU BelllecTBaMu, Hampumep, Topdom. Trachelomonas
O0OMTAIOT MPEUMYIIIECTBEHHO B TETUIBIX ABTPOQHBIX BOJAX, UX YHCICHHOCTh
yBEJIMYMBAETCS BO Bpems BpemoHocHoro mserenus Planktothrix agardhii
(Ciugulea et al., 2008; Grabowksa, Wotowski, 2013).

131



3.6. Boisasnenue sudos-unouxamopos no 2eny 18S pPHK Animalia

Huxe nmpuBesieHbl pe3yiabTaThl (DUIOTEHETUYECKOr0 aHaanu3a BUIOB
FI/II[p06I/IOHTOB C COOTBETCTBUHU C TAKCOHOMMUEMN
napctBo Animalia
tun Arthropoda
kiacc Branchiopoda
kiaacc Hexanauplia
noakiacc Copepoda
tun Rotifera
kiacc Monogononta

3.6.1. Qunozenemuueckuii anaaus 18S pPHK Branchiopoda
Animalia — Arthropoda — Branchiopoda

Branchiopoda — xmacc pakooOpasubix. Branchiopoda o0begunser
HaJTM9ue *a0p Ha BCEX KOHEUHOCTSIX, YTO M JJAJIO Ha3BaHUe Tpymie XKadpo-
Horue. Cpenu Branchiopoda mopckumu SBISFOTCS TOTBKO HEKOTOPHIC
Cladocera, Bce ocTanbHBIe TpyIIIbI — MPEeCHOBOAHBIC. Branchiopoda nura-
IOTCS JICTPUTOM WJIM IUIAHKTOHOM, KOTOPBIX OHHM OT(WIBTPOBBIBAIOT
C MIOMOIIIBIO IIETUHOK Ha KoHeuHocTsax (Hyman, 1961; Light, 1970).

O06001IEHHOE (PUIOTEHETUYECKOE JEPEBO IO MAapKEPHOMY TEHY
18S pPHK Branchiopoda npuseneno na puc. 3.6.1.1. Byrcrpen-3naucHus

OPUBENICHBI PAJIOM C y3J1aMU JIepeBa.

132



Leydgopss_curwrostns_S_non_ind

Graptolebens _testudnana VSN o b

Chydorus_sphaencus_VSN_b

- Chydorus_globosus_VSN ¢

- — Pleuroxus_aduncus_S 0

o & Peracantha_truncata_SN o

Acantholebens_curwostns S o
Eurycercus_lameliatus V o
Scapholebens_mucronata VSN b
Smocephalus vetulus VSN o b
Daphrsa_magna_VN_a_ p

10054 ! Daphrea_pulex VS _a

Bosmina_longrostns VSN o b

Polyphemus_pedcuus_V o

Sda_crystalina VS o

Leptodora_kondts VSN o b

Puc. 3.6.1.1. O600ménHoe PpuIoreHeTuIecKoe 1epeBo
o MmapkepHomy reny 18S pPHK Branchiopoda

Kak Bmmao wu3 pwmc. 3.6.1.1, Ha 0O0OOIMEHHOM MOJEKYIISIPHO-
¢uIoreHeTHYECKOM JEpeBe BBIABICH | KjacTep C BBHICOKUM OyTCTpen-
3HaueHWeM, cojepkammii Bug Alonopsis elongata — o-unaumkarop —
CTPYNIUPOBAHHBIN ¢ HEWMHIUKATOPHBIM BujoM Leydigiopsis curvirostris
c BeICOKUM Oytctpen-3HadeHueM 100 %. B Ttabn. 3.6.1.1 mpuBeneHo
TaKCOHOMHYECKOE TI0JIOKEHUE CTPYIIITUPOBAHHBIX OPTaHU3MOB.

Kaxk BugHO 13 Ta6m. 3.6.1.1, knactep coaepKUT OpraHUu3Mbl, OJIM3KHE
110 TAKCOHOMHYECKOMY TIOJIOKEHUIO 10 cemeiictBa Chydoridae mogorpsiaa
Cladocera.

Tabnuya 3.6.1.1

TakcoHOMUYECKOE MOJIOKEHUE CTPYNIUPOBAHHBIX TUAPOOUOHTOB

TakcoHOMUSs Bubl-uHIUKATOPBI Bubl-HenHaUKaTOPBI
Domain Eukaryota Eukaryota
Kingdom Animalia Animalia
Phylum Arthropoda Arthropoda
Class Branchiopoda Branchiopoda
Order Diplostraca Diplostraca
Family Chydoridae Chydoridae
Genus, Species | Alonopsis elongata Leydigiopsis curvirostris
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CpaBHUTENBHBIN aHAJIN3 carpoOHoCTEeN OpPTraHU3MOB
U3 CIHCKOB pa3HbIX aBTOpoB (Tabi. 3.6.1.2) moka3zai CcoBIaJCHUE
0-campoOHOCTeit mius opranm3ma Alonopsis elongata. Takum o06pa3zom,
Bun Leydigiopsis curvirostris g o3epa Cpenumii KabGan Moxker
paccMaTpUBaThC KaKk MHAUKATOP O-carpoOHOCTH ¢ BeposTHOCThI0 100 %.

Tabauya 3.6.1.2
CanpoOHOCTh TUAPOOUOHTOB U3 CIIMCKOB Pa3HbIX aBTOPOB

Bubr Canpoonocts | CanpoOHOCTH CanpoOHOCTB
B. Cnanedex R. Wegl 0 KJIaCTepU3aAINH
Alonopsis elongata 0 0 -
Leydigiopsis ] ) o
curvirostris

Cladocera - momoTpsin pakoobpa3Hbix kimacca Branchiopoda, Taxxke
W3BECTHBIN KaK «BOJISIHEIC 0J10X1». MI3BecTHO cBhIe 650 BHIOB, HO MHOTHE
BCE €Ill¢ HE M3yUYCHBI. BOJIBIITMHCTBO BHIOB Pa3MHOXKAOTCS MTHUKINICCKUM
MapTCHOTCHE30M M TIOJOBBIM Pa3MHOXEHHEM, B pPe3yJbTaTe KOTOPOTO
00pa3yIoTCs MOKOSIINECS SHIA, TTO3BOJISIONINE BBDKUTh B CYPOBBIX YCIIO-
BUSX M IIIUPOKO pacrpocTpaHuThes. Toapko 8 BumoB cemeiictBa Podonidae

SIBIITFOTCS. MOPCKUMH, Bce octanbHble Cladocera —mpecHoBoHbBIC 00UTa-
tenu (Belk, 2007).

3.6.2. Qunozenemuueckui anaauz 18S pPHK Copepoda
Animalia — Arthropoda — Hexanauplia — Copepoda

Copepoda — moakiaacc pakooOpa3HbIX U3 kiacca Hexanauplia. Onun
U3 KPYHHEUIINX TAKCOHOB pakooOpa3HbIX, BKIrovaromui ot 10 mo 20
ThICSY BUAOB. boapmmucTBo rpynn Copepoda — skTomapa3uThl OSCIIO3BO-
HOYHBIX M TI03BOHOYHBIX KUBOTHBIX. CBOOOJHOKHUBYIIIHME MPEICTABUTEIH
orpsamoB Calanoida u Cyclopoida — BakHEHIINH KOMIIOHEHT 300ILIAHK-
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toHa. Copepoda urparoT UCKIIOYUTEIBPHO BAXKHYIO POJIb B BOJHBIX 3KOCH-
cTeMax U Bo Bcel omocdepe. OHM MMEIOT HAaHOOJBIIYH0 OHMOMAcCy Cpeau
BCEX T'PYIIT BOJHBIX KUBOTHBIX. [[OBEpXHOCTHBIE BOJIbI OKEAHOB B HACTOSI-
ee BpeMs CUMTAIOTCSl CAMBIM KPYITHBIM TMOTJIOTUTEIEM YTJIEKUCIIOTO Ta3a.
Bo MHoroMm mnoriomieHue H30BITOYHOW YIJIEKHUCIOTHl O0ecreYrnBaeTcs
Xu3HenesaTenpHoCcThI0  Copepoda. Mx Tpymbl, cOpoOIIEHHBIC SK3YBHH
u (¢eKaIbHbIC TeJUICThI OMYyCKalTCcs B Oosee TriayOOKHE CIIOM BOJBI,
4TO CIIOCOOCTBYET MEePEMEIISHUIO OMOTEHHOTO YTIIIEPO/Ia U3 BEPXHUX CI0EB
BOJIbI B JIOHHBIC OCAJKHU M OYUCTKE BEPXHHUX CIOEB BOJBI OT MHUHEPAIBHBIX
B3BECCH. DTO YBEIIMYMBAET MPO3PAYHOCTH BOABI M MPOAYKIIUIO (PUTOTIIAHK-
toHa (Diirbaum, Kiinnemann, 1997).

O0001IEHHOE (PUIOTEHETUYECKOE JEPEBO IO MapKEpHOMY TEHY
18S pPHK Copepoda mpusBeneHo Ha puc. 3.6.2.1. Byrcrpen-3HadcHus
MIPUBEJICHBI PSAAOM C Y3JIaMH JIepeBa.
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Cyclops_insignis_VSN_o-b
Cyclops_kolensis_VSN_non-ind

Ectocyclops_polyspinosus_VS_non-ind

Paracyclops_cf._fimbriatus_V_non-ind

Macrocyclops_albidus_VSN_p

o

45 Macrocyclops_fuscus_SN_ p.o

Mesocyclops_leuckarti_VSN_o

g

2

5368 Thermocyclops_crassus_VSN_non-ind

Arctodiaptomus_dorsalis_N_non-ind

3

« 1007100 Eudiaptomus_graciis_VSN_o

1007100 Arctodiaptomus_cf.stephanidesi_VSN_non-ind
Eudiaptomus_graciloides_VSN_b-o
Diacyclops_bisetosus_N_non-ind

Cyclops_lacustns_VS_non-ind
Cyclops_strenuus_VSN_b-s

g
5] s

Cyclops_wicinus_VSN_p

Acanthocyclops_robustus_V_non-ind

Acanthocyclops_vernalis_VSN_non-ind

Puc. 3.6.2.1. O600ménHOe PUIOTCHETUIECKOE ASPEBO
no mapkepaomy reny 18S pPHK Copepoda

Kak Buano wu3 pwuc. 3.6.2.1, Ha O0O0OOIIEHHOM MOJEKYJISIPHO-
(buIOreHeTUYECKOM JEPEBE BBIABICHO 3 KJIAacTepa C BBICOKUM OYyTCTpen-
3HAUYCHHEM, COACPKAIIMUX HHAUKATOPHBIC BUIbI THAPOOHMOHTOB Pa3HBIX
30H CanpoOOHOCTH U BUbI, HE UMEBIIUE PaHEE CTATyC UHANKATOPHBIX:
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Knactep 1: Bug Cyclops insignis — 0-b-unaukarop crpynmupoBan
¢ HemHamkaTtopHbiM BugoMm Cyclops kolensis ¢ Bwicokum OyTcTper-
sHauenneM 100 %. B Tabn. 3.6.2.1 npuBEIeHO TaKCOHOMHYECKOE
MOJIO)KCHHE CTPYIIITUPOBAHHBIX OPTraHU3MOB.

Kak BuaHO u3 Ta6a. 3.6.2.1, K1actep COACPKUT OpraHU3MbI, OJTM3KHE
0 TaKCOHOMMYECKOMY IOJI0OKeHHI0 10 cemeiictBa Cyclopidae orpsna
Cyclopoida.

Tabnuya 3.6.2.1

TakcoHOMHYECKOE MOJIOKECHUE CIpYHIIMPOBAHHBIX FI/II[pO6I/IOHTOB

TaxcoHnoMmus Buapi-ungukatopsl Bunapi-HeMHAUKATOPHI
Domain Eukaryota Eukaryota

Kingdom Animalia Animalia

Phylum Arthropoda Arthropoda

Class Hexanauplia Hexanauplia

Order Cyclopoida Cyclopoida

Family Cyclopidae Cyclopidae

Genus, Species | Cyclops insignis Cyclops kolensis

CpaBHUTENIbHBIA aHa M3 CanpoOHOCTEH OPraHU3MOB M3 CIHCKOB
pa3HbIX aBTOpoB (Tadu. 3.6.2.2) moka3an coBmajeHue 0-b-campoOHOCTEH
nist opranuama Cyclops insignis. Takum o6pa3om, st Tpéx o3ep Kaban Bua
Cyclops kolensis kak nuaukaTop 0-b- canpooHocTH ¢ BepositHOcTHIO 100 %.

Tabauya 3.6.2.2
CanpoOHOCTh THIPOOMOHTOB U3 CITUCKOB Pa3HbIX aBTOPOB

Bus CanpoOHocth | CanpoOHOCTH CanpoOHOCTh
B. Cnaneuex R. Wegl 10 KJIacTepU3aIiH
Cyclops insignis 0-b 0-b -
Cyclops kolensis - - 0-b

Knactep 2: Bum Mesocyclops leuckarti —
CTPYNIHPOBAaH C HEMHAMKATOPHBIM BHAOM |hermocyclops crassus
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C BBICOKMM OyTcTpen-3HaueHueM 68 %. B Ttabn. 3.6.2.3 mnpuBeneHo
TaKCOHOMHYECKOE TI0JIOKEHUE CTPYIITUPOBAHHBIX OPTaHU3MOB.
Tabauya 3.6.2.3

TakcoOHOMUYECKOE MOJIOKEHHUE CIPYNIUPOBAHHBIX THAPOOUOHTOB

Takconomus Bunabl-unaukatopel Bubl-HeEMHAUKATOPBI
Domain Eukaryota Eukaryota
Kingdom Animalia Animalia
Phylum Arthropoda Arthropoda
Class Hexanauplia Hexanauplia
Order Cyclopoida Cyclopoida
Family Cyclopidae Cyclopidae
Genus, Species | Mesocyclops leuckarti | Thermocyclops crassus

Kak BuaHO u3 Ta6a. 3.6.2.3, KIacTep COASPKUT OPraHU3MBbl, OJIHU3KHE
110 TAKCOHOMHUYECKOMY IOJI0KEHHUIO J10 10 ceMelictBa Cyclopidae otpsia
Cyclopoida.

U3 CIHCKOB pa3HbIX aBTOpoB (Tabn. 3.6.2.4) mokaszan O-campoOHOCTH

CpaBHUTENbHBIM  aHAIM3  CANpPOOHOCTEl  OpPraHU3MOB
n Db-me3ocanpoOHOocTH nas opranm3ma Mesocyclops leuckarti. Takum
obOpa3om, ¢ yderoMm mpuopurera ciucka Ciagedeka, Bun Thermocyclops
crassus mius Tpéx o3ép Kaban MokeT paccMaTpuBaThbCs Kak HHAMKATOP
0-canpoOHOCTH C BEpOATHOCTHIO 68 %0,

Tabauya 3.6.2.4

CanpoOHOCTh THIPOOMOHTOB U3 CITUCKOB Pa3HBIX aBTOPOB

leuckarti

Bus CanpoOHocth | CanpoOHOCTH CanpoOHOCTh
B. Cnaneuex R. Wegl 10 KJIacTepU3aIiH
Mesocyclops
ycClop o b i

Thermocyclops
crassus

Knactep 3: Buael Eudiaptomus graciloides — b-0-ungukarop,

Eudiaptomus gracilis — 0-unauKaTop — CrpymnmupoBaHbl ¢ HEMHIUKATOP-
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ueiMu Bujgamu Arctodiaptomus dorsalis u Arctodiaptomus cf.stepanidesi
c BbicokuM OytcTpen-zHaueHuem 100 %. B Ta6bn. 3.6.2.5 mpuBeneHo
TAKCOHOMHYCCKOC ITOJOKCHUC CIPYIIIMPOBAHHBIX OPIraHU3MOB.

Tabnuya 3.6.2.5
TaxcoHOMHYECKOE MOJIOKEHHE CTPYIIITUPOBAHHBIX THAPOOHOHTOB

Takconomus Bunpl-unaukatopsl | Bunbl-HeMHAMKATOPBI
Domain Eukaryota Eukaryota
Kingdom Animalia Animalia
Phylum Arthropoda Arthropoda
Class Hexanauplia Hexanauplia
Order Calanoida Calanoida
Family Diaptomidae Diaptomidae
Genus, Species Eudiaptomus Arctodiaptomus
graciloides dorsalis
Eudiaptomus Arctodiaptomus
gracilis cf.stepanidesi

Kak BugHO 13 Ta6:1. 3.6.2.5, KjIacTep COJEPKUT OPraHU3MBbl, OJTU3KHE
M0 TaKCOHOMHYECKOMY ITOJIOKCHHIO JIo cemeiictBa Diaptomidae orpsiaa
Calanoida. CpaBHuUTENBHBII  aHAaMU3  CAalMpPOOHOCTEH  OPraHU3MOB
M3 CITMCKOB pa3HbIX aBTOpoB (Tadiu. 3.6.2.6) mokaszan b-0- u 0-b-campoo6-
HocTH JuIs opranm3ma Eudiaptomus graciloides, o- u b-canmpoOnocTu mys
opranm3aMa Eudiaptomus gracilis. Takum o6pa3om, Buasl Arctodiaptomus
cf.stepanidesi mia tpéx o3&p Kaban, Arctodiaptomus dorsalis mis o3epa
Hwxkamit KaGan MoryT paccMaTpuBaThCsl Kak WHIMKATOPBI 0-D-campo6-
HOCTH ¢ BeposiTHOCTHIO 100 %.
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Tabnuya 3.6.2.6
CanpoOHOCTh THAPOOMOHTOB U3 CIIMCKOB Pa3HBIX aBTOPOB

Bubl CanpoOnocts | CanpoOHOCTH CanpoOHOCTB
B. Cnaneuex R. Wegl 10 KJIaCTEPHU3aIHH
Eudiaptomus
. p_ b-0 0-b -
graciloides
Eudiaptomus
.P 0 b -
gracilis
Arctodiaptomus
. - - 0-b
dorsalis
Arctodiaptomus. o-b
cf.stepanidesi

Cyclopoida — otpsa Menkux pakooOpa3HbIX U3 mojkiacca Copepoda.
Kak m MHOrmMe apyrue BecjoHorue pauku, npencrasutesn Cyclopoida
MPEJCTABIISIIOT OO0 HEOOJIBIINE TIAHKTOHHBIEC )KUBOTHBIC, OOUTAIOIINE
Kak B MOpE, TaK U B IMPECHOBOJHBIX cpefnax obouTanusi. OHU CIIOCOOHBI
K ObicTpoMy niepenBuxkenuto (bupireitn, [lacrepnak, 1988).

Calanoida — onun u3 otpsmoB Copepoda, Bximrouatomuii okoao 1800
BUJIOB B 46 ceMmeiicTBaX MOPCKUX U MPECHOBOJHBIX BECIOHOTUX PAYKOB.
Calanoida sBISIOTCS JOMUHUPYIOIIMMHU JKUBOTHBIMHU B IUIAHKTOHE
BO MHOTHX 4acTsix MupoBoro okeana, cocrabysisi 55-95 % Bcero miaHk-
ToHa. OHM UTPAIOT BAXKHYIO POJIb BO MHOTMX MHUILIEBBIX CETSIX, MOJydas
SHEPrut0 OT (PUTOIUIAHKTOHA W BOJOPOCIIECH U «IIepeyNaKoBbIBAs» €€ s

NOTPeOJICHUSI XUIIHUKaMU 00Jiee€ BBICOKOTO TPO(PUUYECKOTO YpPOBHS
(Mauchline, 1998).
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3.6.3. Dunozenemuueckuu anaaus 18S pPHK Monogononta
Animalia — Rotifera — Monogononta

Rotifera — Tum mepBUYHOPOTHIX KUBOTHBIX. OCHOBHBIM XapaKTEPHBIM
IMPU3HAKOM SIBJISICTCSA HAJIMYWE KOJIOBPAIATEILHOTO amlmapara — pecHUd-
HOrO 00pa3oBaHHWS Ha TEPEIHEM KOHIE Teja, KOTOPBIH HCIIOIb3YETCs
IUTS TUTaHus ¥ ABMkeHus. Rotifera B ocHOBHOM ¢BOOOIHOKUBYILKE MPEC-
HOBOJIHBIC OOHMTATE)IM, HO BCTPEYAIOTCSA W NpHKperuiéHHbie. [To pa3smepy
KOJIOBpAaTKM He MpeBbImaroT 2 MM. Rotifera mmraroTcss opraHndecKuM
JACTPUTOM, OAKTEPUSAMHU, MHUKPOBOJOPOCIIMHU M MPOCTCHIIUMHU Pa3MEpOM
no 10 mukpomerpoB. Tun Rotifera Bkimrouaer tpu kiacca: Monogononta,
Bdelloidea u Seisonidea. Camast Oosibmiasi ¥ TpPOABHHYTas TpyIma —
Monogononta, coaepskamas okojio 1500 BugoB. Rotifera oourarot npeumy-
IIECTBEHHO B 3arpsi3HEHHBIX Bojax (AHIpoHUKOBa, 1996).

O0600mEHHOE (PUITOTECHETUYECKOE JIEPEBO IO MApPKEPHOMY TEHY
18S pPHK Monogononta mpuBeaeHo Ha puc. 3.6.3.1. ByrcTpen-3naueHus
IPHUBEICHBI PSIJIOM C y3JIaMH JIepEBa.

Kak Buano wu3 pwuc. 3.6.3.1, Ha 0OOOIIEHHOM MOJEKYJISIPHO-
(UITOTrEHETUYECKOM JICPEBE BBIABICHO 3 KiIacTepa ¢ BBICOKHMM OyTCTpel-
3HAYCHUEM, COJACPIKAIMX HWHIMKATOPHBIC BHUIbI THIPOOHOHTOB pPa3HBIX
30H CanpOOHOCTH U BH/IbI, HEC UMEBIIIHE PaHEE CTaTyC UHINKATOPHBIX:

Knacrep 1: Bux Lacinularia flosculosa — o0-b-unmuxarop -
CTPYIIIUPOBaH ¢ HEWHIWKATOpHBIM Buiom Lacinularoides flosculosa
C BbICOKMM OyTcTpen-3zHauennem 98 %. B Ttabn. 3.6.3.1 mpuBeneHo
TaKCOHOMHYECKOE IMOJI0KEHUE CIPYIITUPOBAHHBIX OPIaHH3MOB.

Kaxk BugHO 13 Ta6:1. 3.6.3.1, k1acTep COAEPKUT OpraHU3MBbI, OJIM3KUE
10 TAKCOHOMHYECKOMY TOJI0KeHHI0 10 ceMerictBa Flosculariidae kmacca
Monogononta.
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100100 Brachionus_angularis_VSN_b-a
16/40 |

22145 sa74

22157 51/42
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Brachionus_rubens_V_a
Ptygura_libera_S_non-ind
Ptygura_beauchampi_S_o0-b
Conochilus_unicormis_VS_ o
Lacinularoides_coloniensis_S_non-ind
Sinantherina_semibullata_VS_non-ind

72124 Lacinularia_flosculosa_V_o-b

%E Lacinularoides_flosculosa_S_non-ind 1

— Testudinella_patinadendradena_S_non-ind 2

331100 L—— Testudinella _patina_N_b
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Filinia_longiseta_VSN_b

Dicranophorus_forcipatus_V_o-b
Keratella_cochlearis_VSN_b-o
Trichocerca_elongata_V_o

Ascomorpha_ovalis_VS_non-ind
EeE T
6363

Trnichocerca_rattus_V_o
— Mytilina_mucronata_S_b

3 L— Mytilina_ventralis_VSN_o
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92/100 [: Keratella_quadrata_VSN_o-b
Notholca_acuminata_VSN o
Brachionus_calyciflorus_VSN_b-a

Lepadella_patella_S_o
8 _O_
e EE

Lepadella_rhomboides_S_o
— Platyias_quadricomis_VSN_b

5l Synchaeta_pectinata_VS_b-o

Puc. 3.6.3.1. O6001ménHoe pumoreHeTuIeCcKoe AEPEBO
o mapkepuomy reny 18S pPHK Monogononta

Tabauya 3.6.3.1

TakcoOHOMHYECKOE MOJIOKCHUE CIpYHIIMPOBAHHBIX FI/II[pO6I/IOHTOB

Takconomus Bunbr-uaaukatopsl Buibl-HEMHAUKATOPBI
Domain Eukaryota Eukaryota
Kingdom Animalia Animalia
Phylum Rotifera Rotifera
Class Monogononta Monogononta
Order Flosculariaceae Flosculariaceae
Family Flosculariidae Flosculariidae

Genus, Species

Lacinularia flosculosa

Lacinularoides flosculosa
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CpaBHUTEIBHBIN

aHaJIn3

carnpoOHocTel

OpTraHU3MOB

U3 CIHCKOB pa3HbIX aBTOpoB (Tabs. 3.6.3.2) moka3zaJ COBIAJICHUE
0-b-canmpoOHocTeli aiig opranmu3ma Lacinularia flosculosa. Takum o6pa3zom,
Bug Lacinularoides flosculosa mns o3epa Bepxumii Kaban Moxet
paccMaTpUBaThC KaK HHAUKATOP 0-D-canpoOHOCTH ¢ BeposaTHOCTHIO 98 %.

Tabauya 3.6.3.2
CanpoOHOCTh THAPOOMOHTOB U3 CIIMCKOB Pa3HBIX ABTOPOB
Bubr Canpoonocts | CanpoOHOCTH CanpoOHOCTB
B. Cnanedex R. Wegl 0 KJIaCTepU3aAINH

Lacinularia 0-b 0-b -
flosculosa
Lacinularoides - - 0-b
flosculosa

Knacrep 2: Bun Testudinela patina — b-ungukaTtop — crpynmnupoBaH
¢ HewmHAuKaTopHbIM BuaoMm Testudinela patina dendradena ¢ BeicOkuM
oyrcrpen-3Hauenrem 100 %. B tabm. 3.6.3.3 npuBe1eHO TAKCOHOMHYECKOE

MTOJIOKEHHUE CTPYNITUPOBAHHBIX OPTaHU3MOB.

Tabauya 3.6.3.3

TakcoHOMUYECKOE MOJIOKEHUE CIPYNIUPOBAHHBIX TUAPOOUOHTOB

Taxconomust Buasi-ungukatopsl Buapi-HemHIUKATOPHI
Domain Eukaryota Eukaryota
Kingdom Animalia Animalia
Phylum Rotifera Rotifera
Class Monogononta Monogononta
Order Flosculariaceae Flosculariaceae
Family Testudinellidae Testudinellidae
Genus, Species | Testudinella patina | Testudinella patina
dendradena
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Kak BuaHO u3 Ta6a. 3.6.3.3, K1acTep COACPKUT OPraHU3MbI, OJTU3KHE
10 TAKCOHOMHMYECKOMY ITOJI0KeHHI0 10 poaa Testudinella. CpaBHuTe IbHBIH
aHaJIM3 CampoOHOCTEH OpraHu3MOB W3 CIIMCKOB pPa3HBIX aBTOPOB
(Tabxa. 3.6.3.4) moka3an copnazcHue D-me3ocanpoOHOCTEH s OpraHu3Ma
Testudinella patina. Takum o0pa3som, Bux Testudinella patina dendradena
s o3epa Cpennuit KaGaH MOXKET paccMaTpuUBAThCA KaK HMHIUKATOPHI
b-me3ocanpobHocTH ¢ BeposTHOCTRIO 100 %.

Tabauya 3.6.3.4
CanpoOHOCTh TUAPOOMOHTOB U3 CIIMCKOB Pa3HBIX aBTOPOB
Bubr Canpoonocts | CanpoOHOCTH CanpoOHOCTB
B. Cnanedex R. Wegl 0 KJIaCTepU3AINH
Testudinella patina b b -
Testudinella patina ] ) b
dendradena

Knactep 3: Buasr Trichocerca elongata w Trichocerca rattus —
O-WHIUKATOPHI — CTPYIITUPOBAHBI C HEMHINKATOPHBIM BHioM Ascomorpha
ovalis ¢ Beicokum OyTcTpen-3aauenueM 98 %. B tabn. 3.6.3.5 npuBeneno
TAKCOHOMHYCCKOC ITOJOKCHUC CIPYIIIMPOBAHHBIX OPIraHU3MOB.

Tabnuya 3.6.3.5
TaxcoHOMHYECKOE MOJIOKEHHE CTPYIIITUPOBAHHBIX THAPOOHMOHTOR

TaxkcoHnoMmus Buabi-unaukaTopel Bunabi-HeMHIUKATOPHI

Domain Eukaryota Eukaryota

Kingdom Animalia Animalia

Phylum Rotifera Rotifera

Class Monogononta Monogononta

Order Ploima Ploima

Family Trichocercidae Gastropidae

Genus, Species | Trichocerca elongata | Ascomorpha ovalis
Trichocerca rattus
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Kak BuaHO u3 Ta6a. 3.6.3.5, K1actep COASPKUT OPraHU3MbI, OJTU3KHE
10 TAKCOHOMHUYECKOMY IOJIOKEHHIO 10 oTpsna Ploima kimacca Monogo-
nonta. CpaBHUTEIbHBIA aHAINU3 CANPOOHOCTENH OPraHU3MOB M3 CIIUCKOB
pa3HbIX aBTOPOB (Tabi1. 3.6.3.6) nokazay OJM3KHE 3HAYEHUS CalpOOHOCTEN
s opranu3moB Trichocerca elongata u Trichocerca rattus. Takum oOpa-
3oM, Bug Ascomorpha ovalis mst 03ép Bepxuuii Kaban u Cpenuuii Kaban

MOET PacCMaTPUBATHCSA KaK MHAMKATOP 0-CapOOHOCTU C BEPOATHOCTHIO
98 %.

Tabnuya 3.6.3.6
CanpoOHOCTh THAPOOMOHTOB M3 CIIMCKOB Pa3HBIX aBTOPOB
Bubr Canpoonocts | CanpoOHOCTH CanpoOHOCTB
B. Cnaneuex R. Wegl 10 KJIaCTEPHU3aLNH
Trichocerca
elongata 0 0D )
Trichocerca rattus 0 0-b -
Ascomorpha ovalis - - 0
Monogononta — kjacc KOJOBpPAaTOK, OOWUTAIOIIMX B OCHOBHOM

B mTpecHoH Boge. K HUM OTHOCATCS Kak CBOOOJHO TIIaBaromIue,
Tak u cunsgare Gopmel. Y ocobel ecTh TOJNBKO OJTHA TOHAJA, YTO U JAJI0
Ha3BaHue Kiaccy. Kimace Bkirogaer 1570 Bunos (Segers, 2007).

3.7. Boisagnenue sudos-unouxamopos no 2eny 18S pPHK Ciliophora
O0600mEHHOE (PUITOTEHETUYECKOE JIEPEBO IO MAPKEPHOMY TEHY

18S pPHK Ciliophora mpuBemeno Ha puc. 3.7.1 BbyrcTpemn-3HadeHHs
TIPHUBEICHBI PSIZIOM C y3JIaMH JIepeBa.
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Puc. 3.7.1. O606ménHoe HUIOTeHETHYECKOE IEPEBO
no mapkepaomy reny 18S pPHK Ciliophora
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Kak BugHo wu3 puc. 3.7.1, Ha 0000IMIEHHOM MOJEKYISIPHO-
(UIOTeHeTHYECKOM JIEPEBE BBISBICHO / KJIACTEPOB C BHICOKMM OyTCTpeEI-
3HAYCHHEM, COJACPKAIUX HWHIAUKATOPHBIC BUIbI THAPOOHMOHTOB Pa3HBIX
30H CanpoOHOCTH M BUBI, HE HUMEBIITUE PaHEE CTATyC HHIANKATOPHBIX:

Knacrep 1: Bua Urostyla grandis — a-b-uanukaTop — crpynmnupoBaH
C HeWHIMKaTOpHbIMH Buaamu Apokeronopsis crassa, Anteholosticha
gracilis mw Monocoronella carnea ¢ Beicokum OyTcTpen-3nadeauem 100 %.
B Ta6:7. 3.7.1 npuBe1eHO TAKCOHOMUYECKOE MOJI0KEHUE CIPYNITUPOBAHHBIX
OpraHH3MOB.

Tabnuya 3.7.1
TakcoHOMUYECKOE MMOJ0KEHUE CTPYIITUPOBAHHBIX THIPOOMOHTOB

TakcoHomus BI/II[BI-I/IHI[I/IKaTOpBI BI/II[BI-HGHHI{I/IKaTopBI
Domain Eukaryota Eukaryota
Phylum Ciliophora Ciliophora
Class Spirotrichea Spirotrichea
Order Urostylida Urostylida
Family Urostylidae Pseudokeronopsidae
Genus, Species | Urostyla grandis Apokeronopsis crassa
Family Holostichidae
Genus, Species Anteholosticha gracilis
Family Urostylida incertae sedis
Genus, Species Monocoronella carnea

Kak BugHo m3 Taba. 3.7.1, kmacTtep COASPKUT OpraHU3MBI, OJTU3KHE
0  TaKCOHOMHMYECKOMY  IOJOXXKeHHI0 a0  oTtpsma  Urostylida.
CpaBHUTENBHBIN aHAN3 CAPOOHOCTEH OPraHU3MOB W3 CIHCKOB Pa3HBIX
aBTOpoB (Tabn. 3.7.2) mokazan OJM3KUE 3HAYCHHS ME30CampoOHOCTEH
mis opranusma Urostyla grandis. Takum oOpa3om, Buabl Apokeronopsis
crassa u Monocoronella carnea mst 03ép Bepxuuii Kaban, Anteholosticha
gracilis mms o3epa Cpenumii KabaH MOTyT paccMaTpuBaThbcs Kak
WHIMKATOPHI a-D-Me30canpoOoHocTH ¢ BeposTHOCThIO 100 %.
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Tabnuya 3.7.2

CanpoOHOCTh THAPOOMOHTOB U3 CIIMCKOB Pa3HBIX aBTOPOB

Bubl CanpoOnocts | CanpoOHOCTH CanpoOHOCTB
B. Cnaneuex R. Wegl 10 KJIaCTEPHU3aIHH
Urostyla grandis a-b a -
Apokeronopsis
P P i i a-b
crassa
Anteholosticha
. - - a-b
gracilis
Monocoronella
- - a-b
carnea
Knactep 2: Bua Tintinnidium fluviatile — o-b-unguxarop -

CTPYIIIMPOBaH C HEWHJAMKATOPHBIMU Buaamu [TIntinnopsis subacuta,
Schmidingerella arcuata u Pseudotontonia simplicidens ¢ BbeicOkuM
Ooyrctpen-3Hauennem 92 %. B Tabn. 3.7.3 npuBeneHO TaKCOHOMHYECKOE

MTOJIOKEHHUE CTPYNITUPOBAHHBIX OPTaHU3MOB.

Tabnuya 3.7.3

TakcoHOMUYECKOE MOJIOKEHUE CIPYNIUPOBAHHBIX TUAPOOUOHTOB

Taxconomust Bunapsi-ungukatopsl Buapi-HeMHIUKATOPHI
Domain Eukaryota Eukaryota
Phylum Ciliophora Ciliophora
Class Spirotrichea Spirotrichea
Order Tintinnida Tintinnida
Family Tintinnidae Codonellidae

Genus, Species

Tintinnidium fluviatile

Tintinnopsis subacuta

Family

Genus, Species

Family

Genus, Species

Rhabdonellidae

Schmidingerella arcuata

Tontonidae

Pseudotontonia
simplicidens
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Kak BuaHo u3 Tadiu. 3.7.3, KiacTep COACPKUT OPraHU3MbI, OJIM3KHE
0 TAKCOHOMHUYCCKOMY IIOJIOKEHHIO 10 oOTpsma Tintinnida (kpome
Pseudotontonia simplicidens). CpaBHUTEIbHBIH aHaIu3 canpoOHOCTEH
OpraHM3MOB 13 CITMCKOB Pa3HBIX aBTOPOB (Tad:1. 3.7.4) mokasayn coBOajeHue
0-b-canpoOHocTeli q1s opranusma Tintinnidium fluviatile.

Tabnuya 3.7.4
CanpoOHOCTh THAPOOMOHTOB U3 CIIMCKOB Pa3HBIX ABTOPOB

Bubr Canpoonocts | CanpoOHOCTH CanpoOHOCTB
B. Cnanedex R. Wegl 0 KJIaCTepU3aAINH
Tintinnidium
L 0-b 0-b -

fluviatile
Tintinnopsis

P - - 0-b
subacuta
Schmidingerella

’ - - 0-b
arcuata
Pseudotontonia o-b
simplicidens

Takum oGpazom, Buabl Tintinnopsis subacuta mis Tpéx 03ép Kadaw,
Schmidingerella arcuata mns o3€p Bepxuuit Kaban n Hwkamit Kabam,
Pseudotontonia simplicidens mms o3epa Cpemauit KabGan wmoryT
paccMaTpuUBaThCS KaK HWHAMKATOPHI 0-D-campoOHOCTH C BEPOSATHOCTHIO
92 %.

Knacrep 3: Buael Euplotes aediculatus u Euplotes eurystomus —
a-UHIUKATOPbl — CTPYNIIMPOBAHbI C HEWMHAMKATOPHBIM BuaoMm Euplotes
octocarinatus c¢ BeicokuMm Oytctpern-3Hauennem 100 %. B Ttabn. 3.7.5
PUBEIEHO TAKCOHOMUYECKOE MOJI0KEHUE CTPYTIITUPOBAHHBIX OPTaHU3MOB.
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Tabnuya 3.7.5

TakcoHOMUYECKOE MOJIOKEHHUE CIPYNIUPOBAHHBIX THAPOOUOHTOB

Takconomus Bunpl-unaukatopsl | Buabl-HEMHIMKATOPHI
Domain Eukaryota Eukaryota
Phylum Ciliophora Ciliophora
Class Spirotrichea Spirotrichea
Order Euplotida Euplotida
Family Euplotidae Euplotidae
Genus, Species | Euplotes aediculatus | Euplotes octocarinatus
Euplotes eurystomus

Kak BuaHo u3 Tabdiu. 3.7.5, KiacTep COAEPKUT OPraHM3MbI, OJM3KHE

10 TaKCOHOMHYECKOMY MOJIOKeHHI0 10 poaa Euplotes. CpaBHuTenbHEIM

dHaJIn3

canpoOHOCTE OpPraHU3MOB U3

CIIMCKOB pPa3HbBIX aABTOPOB

(Tabn. 3.7.6) moka3ai COBIIaJicHHE a-Me30canpoOHOCTEH JJIsI OPraHUu3MOB
Euplotes aediculatus u Euplotes eurystomus. Takum o6pa3om, Bua Euplotes
octocarinatus mis o3zepa Hwkamit Kaban Moxer paccMaTpuBaThes

KaK MHIUKATOP a-Me30canpoOHOCTU ¢ BeposTHOCThIO 100 %.

Tabnuya 3.7.6

CanpoOHOCTh THIPOOMOHTOB M3 CITUCKOB Pa3HbIX aBTOPOB

octocarinatus

Bus CanpoOHocts | CanpoOHOCTH CanpoOHOCTh
B. Cnaneuex R. Wegl 10 KJIaCTepU3aIiH
Euplotes
. a a -
aediculatus
Euplotes
a a -
eurystomus
Euplotes
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Knacrep 4: Bun Acineria incurvata — p-uHIUKaTOp — CrpyHIUPOBaH
C HeMHAMKaTOpHBIM BugoM Amphileptus dragescoi ¢ BeicokuM OyTCTper-
3HayeHueM 100 %. B tabu. 3.7.7 mpuBeIeHO TAKCOHOMUYECKOE TTOJIOKEHUE
CTPYNIIMPOBAHHBIX OPTaHU3MOB.

Tabnuya 3.7.7

TakcoHOMUYECKOE MOJIOKEHHUE CIPYNIUPOBAHHBIX THAPOOUOHTOB
Takconomus Bunpl-unaukaropsl | Buibl-HEMHIUKATOPBI
Domain Eukaryota Eukaryota

Phylum Ciliophora Ciliophora

Class Litostomatea Litostomatea

Order Pleurostomatida Pleurostomatida

Family Litonotidae Amphileptidae

Genus, Species | Acineria incurvata | Amphileptus dragescoi

Kak BugHo u3 Tabiu. 3.7.7, Ki1acTep COACPKUT OPraHU3MBbI, OJIU3KHE
Pleurostomatida.
CpaBHUTENbHBIN aHAIN3 CAPOOHOCTEM OPraHU3MOB U3 CIMCKOB pPa3HBIX
3.7.8)
mig opranm3ma Acineria incurvata. Takum oGpasom, Bug Amphileptus
dragescoi

KaK UHIUKATOP P-canpoOHOCTH ¢ BepossiTHOCTHIO 100 %.

II0 TAKCOHOMHUYCCKOMY TIOJIO)KCHUIO JO OTpsda

aBTOpoB  (Taou. MoKa3ajl  COBIAJICHUE  P-campoOHOCTEH

st o3epa  Cpennuii Kaban MoxeT paccMaTpuBaThCs

Tabnuya 3.7.8
CanpoOHOCTh THAPOOMOHTOB U3 CIIMCKOB Pa3HBIX aBTOPOB

Bus CanpoOHocth | CanpoOHOCTH CanpoOHOCTh
B. Cnaneuex R. Wegl 10 KJIacTepU3aIiH
Acineria incurvata p P -

Amphileptus
dragescoi

Knacrep 5: Bug Coleps hirtus — b-a-unmukarop — crpynmupoBaH
C HeMHIUKaTOpHBIM BuaoM Plagiopogon loricatus ¢ BeicokuM OyTcTper-
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3HaueHueM 99 %. B tabu. 3.7.9 npuBeeHO TAKCOHOMMYECKOE MOJIOKEHHUE
CTPYIIITUPOBAHHBIX OPTaHU3MOB.
Tabnuya 3.7.9
TaxcoHOMHYECKOE TOJIOKECHHUE CTPYIITUPOBAHHBIX THAPOOHOHTOB

Takconomus Bunpl-unaukatopsl | Buabl-HEMHIMKATOPHI
Domain Eukaryota Eukaryota

Phylum Ciliophora Ciliophora

Class Prostomatea Prostomatea

Order Prorodontida Prorodontida

Family Colepidae Colepidae

Genus, Species | Coleps hirtus Plagiopogon loricatus

Kak BuaHo u3 Tabin. 3.7.9, knactep COACPKUT OpraHU3MBbI, OJIU3KHE
hi (o) Colepidae.
CpaBHUTEIBHBIN aHAIN3 CAPOOHOCTEH OPraHU3MOB M3 CIMCKOB Pa3HBIX

o ceMENCTBA

TaKCOHOMHYECKOMY  ITOJIOKCHHIO
aBTOpoB (Tabxa. 3.7.10) mokaszan coBmajcHue b-a-mMe3ocampoOHOCTEH s
opranusma Coleps hirtus. Takum ob6pazom, Bua Plagiopogon loricatus as
o3epa Bepxuuii Kaban MoxeT paccMarpuBaTbCsi Kak HMHAUKATOP
b-a-mMe30canmpoOHOCTH ¢ BEPOITHOCTHIO 99 %.

Tabnuya 3.7.10

CanpoOHOCTh THIPOOMOHTOB M3 CITUCKOB Pa3HBIX aBTOPOB

Bus CanpoOHocth | CanpoOHOCTH CanpoOHOCTh
B. Cnaneuex R. Wegl 10 KJIaCTepU3aINH
Coleps hirtus b-a b-a -

Plagiopogon
loricatus

b-a

Knacrep 6: Bux Vorticella mayeri — b-ungukarop — crpynmuposan
C HEMHIUKATOpPHBIM BHaoM AStylozoon enriquesi ¢ BBICOKMM OyTCTper-
sHayenuem 100 %. B Ta6bn. 3.7.11 npuBemeHO TaKCOHOMUYECKOE

MTOJIOKEHHUE CTPYNITUPOBAHHBIX OPraHU3MOB.
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Tabnuya 3.7.11
TaxcoHOMHYECKOE TOJIOKEHHE CTPYIIITUPOBAHHBIX THAPOOHMOHTOB

Takconomus Bunbl-unaukaropel | Bugbl-HEMHIUKATOPBI
Domain Eukaryota Eukaryota

Phylum Ciliophora Ciliophora

Class Oligohymenophorea | Oligohymenophorea
Order Sessilida Sessilida

Family Vorticellidae Astylozoidae

Genus, Species | Vorticella mayeri Astylozoon enriquesi

Kak BumHO u3 T1a61. 3.7.11, knactep COACPKUT OPraHU3MBI, OJTU3KHE
110 TAKCOHOMHYECKOMY ITOJIOXKEHUIO J10 oTpsiaa Sessilida. CpaBHUTEIbHBIH
aHaJIM3 CampoOOHOCTEH OpraHu3MOB W3 CIIMCKOB pPa3HBIX aBTOPOB
(tabn. 3.7.12) moka3an coBmnajaeHue b-Me3ocanpoOHOCTEH aJIss opraHu3Ma
Vorticella mayeri. Takum o6pa3om, Bua Astylozoon enriquesi mis Bepxuuii
KabaH MoOXxeT paccMaTpHBaThCsl Kak MHIHUKATOp D-mMe30canmpoOHOCTH
¢ BepossTHOCTHIO 100 %.
Tabnuya 3.7.12

CanpoOHOCTh THIPOOMOHTOB M3 CITUCKOB Pa3HbIX aBTOPOB

Bus CanpoOnocts | CanpooHocTts | CanpoOHOCTH
B. Cnaneuex R. Wegl 10 KJIACTEPU3ALINH
Vorticella mayeri b b -
Astylozoon ) ) b
enrigquesi

Knacrep 7: Bux Vorticella aequilata — p-unaukarop — crpynmupoBan
¢ "HemnamkaTopHbiM Bugom Vorticella gracilis ¢ Bwicokum OyTcTper-
sHayenuem 100 %. B Ta6bn. 3.7.13 mnpuBeneHO TaKCOHOMUYECKOE

ITOJIOKCHHUC CIPYIIIMPOBAHHBIX OPIraHU3MOB.
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Tabnuya 3.7.13

TakcoHOMUYECKOE MOJIOKEHHUE CIPYNIUPOBAHHBIX THAPOOUOHTOB

Takconomus Buabl-uaaukatopel Buibl-HEMHAUKATOPBI
Domain Eukaryota Eukaryota

Phylum Ciliophora Ciliophora

Class Oligohymenophorea | Oligohymenophorea
Order Sessilida Sessilida

Family Vorticellidae Vorticellidae

Genus, Species | Vorticella aequilata | Vorticella gracilis

Kak BugHo u3 Tadi. 3.7.13, K1acTep COAEpKUT OPraHUu3Mbl, OJIHU3KUE
110 TAKCOHOMHYECKOMY ToJIoskeHHIo 0 poxaa Vorticella. CpaBHUTEIbHBIN
aHaJIM3 CampoOOHOCTEH OpraHu3MOB W3 CIIMCKOB pPa3HBIX aBTOPOB
(tabn. 3.7.14) mokaszan coBmajeHHE P-campoOHOCTEM Ay opraHu3Ma
Vorticella aequilata. Takum oGpazom, Bua Vorticella gracilis mis o3&p
Kaban

KaK UHIUKATOP P-canpoOHOCTH ¢ BepossiTHOCTHI0 100 %.

Bepxuuit Kaban wu Cpennuii MOXET paccMaTpuBaTLCSA

Tabnuya 3.7.14
CanmpoOHOCTh THIPOOMOHTOB M3 CITMCKOB Pa3HbBIX aBTOPOB

Bus CanpoOHocth | CanpoOHOCTH CanpoOHOCTh
B. Cnaneuex R. Wegl 10 KJIaCTepU3aIiH
Vorticella
aequilata P P )
Vorticella gracilis - - p

Urostylida — mepBoHaYaibHO BBIIEICHHBIN MO MOP(HOIOTHUECKAM
OpU3HAKaM OTpsid, MEPECMOTPEHHBIN mnocie nposeaeHHoro B 2011 romy
MOJICKYJISPHO-(DUIIOTEHETHYECKOTO aHaN3a, B Pe3yJbTaTe KOTOPOTO MHO-
THe BUIBI OBLIM MCKIIOYCHBI U3 cocTaBa oTpsna (Yi, Song, 2011).

Tintinnida — rereporpodHbIC IPECHOBOIHBIC H MOPCKUE UH(Y30pHH,
MUTAOIIMECS] B OCHOBHOM MUKPOBOAOPOCISIMU 1 OakTepusimu. [IpeacraBu-
Tenu Tintinnida sBasI0TCS YacThi0 MUKPO300IUIaHKTOHA (pa3smMepoM ot 20
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10 200 MKM) ¥ HamOoJiee 4acTO BCTPEYAIOTCS B COJICHOM BOJE, I'E HX
YUCJICHHOCTh MOJKET JOCTHIaTh HECKOJBKUX THICAY 0COOCH Ha 1 TUTP BOJBI
(Montagnes, 2012; McManus, Santoferrara, 2012).

Pleurostomatida — HeOobIIION Mao N3YYCHHBIH OTPST HHDY30PHiA.

Sessilida — xpynnetimmii otpsg Peritrichia, ornuyarommuiicss Bumous3-
MEHEHHBIMM 3aJHUMHM KHHETOCOMAaMH, BhIPA0ATHIBAIOIIMMU COKPATUTEIIh-
HYI0 HOXKYy. HempukperuieHHas cTagus — TEJIOTPOX — HE HMEET pTa.
Sessilida pacnpocTpaHeHbl Kak B MPECHOBOIHOM, TaK M B MOPCKOH cpejie
IMPUKPEIICHHBIMUA K BOJHBIM PACTCHHUSAM U KMBOTHBIM, JTUOO OJUHOYHBIE,
1160 o0pa3yloT pa3BeTBiIeHHBIC Kolonuu (Brusca R., Brusca G., 2003).

3.8. Boisasnenue euooe-unouxamopos no zeny 18S pPHK Protozoa

Protozoa (Ilpocreiinye) — HapcTBO OJHOKJICTOYHBIX MM KOJOHUAIb-
HBIX 9YKapUOT, KOTOPBIE UMEIOT reTepoTpoHBIN Tl nuTanus. Hactosmux
MHOTOKJIETOUHBIX (hopM cpeau mpocteimux Het. [Ipocreiimme obutaror
B BOJHOM cpejie M TOYBE, 3aHUMAIOT pa3juvHble TPOPHUUECKHE YPOBHHU.
Kax XUIHUKY OHU MUTAOTCS OJTHOKJIETOUHBIMH WJIM HUTYATBIMU BOJOPOC-
JSIMU, MHUKPOCKOTIMYECKUMHU TpUOaMu, IPYTUMU BUJAMU TPOCTEUIIHNX,
a kak Mukpodaru — 6akTepusMu u netputom. [Ipocrelinme KOHTPOIUPYIOT
OaxkTepuaabHbIE MOMYJISIIUU U PETYIUPYIOT UX OHOMAacCy. DKOJIOru4ecKast
ponb Protozoa cocrout B mepeHoce OakTepuadbHON M BOJOPOCIECBOU
HPOIYKIIUHU Ha clieayroniue Tpodudeckre yposuu (Yaeger, 1996).

O6001EHHOE (PUIOTEHETUYECKOE JEPEBO IO MapKEpHOMY TeHY
18S pPHK Protozoa npuseneno Ha puc. 3.8.1. Byrcrpen-3HaueHus npuse-

JIEHBI PAJIOM C y3JIaMU JIEpEeBa.
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100F100 Monosiga_ovata_N_non-ind

31 Salpingoeca_fusiformis_VN_non-ind

7 .
3 Micronuclearia_podoventralis_V_non-ind

54 Amoebidium_parasticum_V_non-ind

100 Sphaeroeca_leprechaunica_N_non-ind
1l

ORIEC Sphaeroeca_vohvox_N_a
Amastigomonas_bermudensis_V_non-ind
Hexamita_nelsoni_S_non-ind

10057100

Spironucleus_muris_V_non-ind

Puc. 3.8.1 O606ménnoe punoreHeTuyecKoe 1epeBo
no mapkepHomy reny 18S pPHK Protozoa

Kak Buwgno w3 puc. 3.8.1, Ha 0000mMEHHOM MOJEKYIISIPHO-
¢uIoreHeTHUYeCKOM JIEpEeBE BBIABJICH OJWH KJIAacTep, COAEpKallHid
Bug Sphaeroeca VOIVOX — a-UHAMKATOp, KOTOPBIAH CrpyNIHPOBaH
C HEWHIWKATOpHBIM BHIoM Sphaeroeca leprechaunica ¢ BeicokuM
oyrcrpemn-3HaueHueM 100 %. B tabn. 3.8.1 npuBeaeHO TaKCOHOMHYECKOE
MOJIOXKEHUE CTPYNITUPOBAHHBIX OPTaHU3MOB.

Kak BugHO 13 Tabn. 3.8.1, kimactep cOAEPKUT OPraHU3MbI, OJIM3KUE
0 TaKCOHOMHYECKOMY TIOJIOKEHHUIO J0 poaa Sphaeroeca wm3 kimacca
Choanoflagellata.

Tabnuya 3.8.1

TakCOHOMUYECKOE MOJIOKEHHUE CTPYNIUPOBAHHBIX THAPOOHOHTOB

TakcoHoMuUs Bunbl-unaukaropsl | Buabl-HEMHIUKATOPHI
Domain Eukaryota Eukaryota
Kingdom Protozoa Protozoa
Class Choanoflagellata Choanoflagellata
Order Craspedida Craspedida
Family Salpingoecidae Salpingoecidae
Genus, Species | Sphaeroeca volvox Sphaeroeca

leprechaunica
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CpaBHUTENBbHBIN aHAIN3 CAlpPOOHOCTENW OpPraHu3MOB M3 CIUCKOB
pa3HbIX aBTOpOB (Tabs. 3.8.2) mokas3ai COBIIaJCHUE A-Me30CcanpoOHOCTEH
mis opranusma Sphaeroeca volvox. Takum oOpasom, Buj Sphaeroeca
leprechaunica mns o3epa Hmwxkuuit KaGan MoXeT paccMaTpuBaThCs
KaK MHJIUKATOp a-Me30canpoOHOCTH ¢ BeposTHOCThIO 100 %.

Tabnuya 3.8.2
CanpoOHOCTh THAPOOMOHTOB U3 CIIMCKOB Pa3HBIX aBTOPOB

Bubl CanpoOnocts | CanpoOHOCTH CanpoOHOCTB
B. Cnanedex R. Wegl 0 KJIaCTepU3AINH
Sphaeroeca volvox a a -
Sphaeroeca ] ) g
leprechaunica

M3BectHo cBhimie 125 coBpemennbix BugoB Choanoflagellata, xoro-
pBIe PACTIpPOCTPAHEHBI 1O BCEMY MHPY B MOPCKHX, COJIOHOBATHIX
U MPECHBIX BOAax. BcTpeuaroTest Kak B TOJIIE BOJBI, TaK U HA JHE BOJOC-
moB. Choanoflagellata murtarorcs 6GakTepusiMu 1 CBI3BIBAIOT HEIOCTYITHBIE
Hanpsamyto (GopMbl yriiepoaa ¢ 00jiee BHICOKUMH YPOBHSIMU TPOPUUECKOIN

nieniy. [1o HekotopsiM cBeaeHusaM, Choanoflagellata raxxe moryT nmuratscs
Bupycamu (Butterfield, 1997; Leadbeater, 2015).

3.9. 3aknwuenue no 2nage 3
buonaukaropsl 03ép Kadban no mapkepuomy reny 78S pPHK

Hwxe npuBeneHa o6o0ménHas tabauna (tadn. 3.9.1) ¢ ykazaHuem
178 6uonHaMKaTOpOB MO MapkepHomy reny 18S pPHK ruapoOruoHTOB 03Ep
Kaban r. Kazanu, u3z Hux 66 BUJ0OB-HOBBIX OMOWHIUKATOPOB, BBISIBICHHBIX
no kjiactepuszanuu (B CKOOKax TMPHUBEICHO KOJUYECTBO BHJIOB-HOBBIX
OMOWHINKATOPOB IO KJaCTePHU3aIluH, BUIBI BBIJACICHBI TIOTYCPKUBAHUCM).

e 120 6uonnaukaropoB o3epa Bepxuuii Kaban, B Tom yucie 48 BU0B-
WHJMKATOPOB, BBISBJICHHBIX MO KJIACTEPU3ALINU:
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0-canpooHocT — 17 (2) BuI0B:
Alonopsis elongata Ascomorpha ovalis
Camptocercus rectirostris Thermocyclops crassus
Ceratium hirundinella
Chydorus globosus [Pseudo-
chydorus globosus]
Conochilus unicornis
Cyclotella bodanica
Eudiaptomus gracilis
Eurycercus lamellatus
Mesocyclops leuckarti
Mytilina ventralis
Notholca acuminata
Polyphemus pediculus
Sida crystallina
Trichocerca elongata
Trichocerca rattus

0-b-canmpoonoctu — 23 (9) BUIOB:

Asterionella formosa Arctodiaptomus cf.stepanidesi
Bosmina longirostris Cosmarium bioculatum
Botryococcus braunii Cryptomonas pyrenoidifera
Cyclops insignis Cyclops kolensis
Dicranophorus forcipatus Lobosphaera tirolensis
Euchlanis dilatata Micrasterias tetraptera
Graptoleberies testudinaria Nitzschia amphibia

Keratella quadrata Schmidingerella arcuata
Lacinularia flosculosa Tintinnopsis subacuta

Leptodora kindtii
Nitzschia fonticola
Simocephalus vetulus
Staurastrum gracile
Tintinnidium fluviatile
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b-0-carmpoOHocTH — 9 (2) BUIOB!

Eudiaptomus graciloides
Keratella cochlearis
Megacyclops viridis
Oocystis lacustris
Synchaeta pectinata
Synura spinosa

Trachelomonas planktonica

Lagerheimia longiseta

Synura mammilosa

b-me3ocanpobnocT — 45 (15) BuaoB:

Actinastrum hantzshii
Aulacoseira granulata
Chydorus sphaericus
Cocconeis placentula
Coelastrum microporum
Cryptomonas curvata
Cyclops visinus
Dinobryon divergens
Filinia longiseta
Kirchneriella lunaris
Macrocyclops albidus
Melosira varians
Micractinium pusillum
Pandorina morum
Pediastrum duplex
Phacotus lenticularis
Platyias quadricornis
Scapholeberis mucronata
Scenedesmus acuminatus
Scenedesmus arcuatus
[Comasiella arcuata]
Scenedesmus bijugatus

Ankistrodesmus fusiformis
Astylozoon enriquesi
Cryptomonas ozolini
Desmodesmus denticulatus
Dinobryon pediforme
Mallomonas striata
Monoraphidium contortum
Monoraphidium griffithii
Pascherina tetras
Pectinodesmus pectinatus
Pediastrum biradiatum
[Parapediastrum biradiatum]
Scenedesmus abundans
Scenedesmus raciborskii
[Acutodesmus raciborskii]
Synura asmundiae
Vitreochlamys nekrassovii
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Scenedesmus obliquus [Tetrades-
mus obliquus]

Scenedesmus quadricauda
Synedra acus

Synedra ulna

Synura petersenii
Trachelomonas hispida
Trachelomonas intermedia
Trachelomonas volvocina
Vorticella mayeri

a-b-mezocanpooHocTr — 4 (2) Bua:
Cyclotella meneghiniana Apokeronopsis crassa
Urostyla grandis Monocoronella carnea

b-a-me3ocanpodnoctu — 5 (1) BUAOB:

Brachionus angularis Plagiopogon loricatus
Brachionus calyciflorus

Coleps hirtus

Cyclops strenuous

a-me3ocanpoOHocty — 12 (4) BHIOB:

Navicula cryptocephala Hemiselmis andersenii
Brachionus rubens Navicula cf.normaloides
Chlamydomonas reinhardtii Nitzschia draveillensis
Cryptomonas erosa Stephanodiscus parvus

Daphnia pulex

Nitzschia acicularis
Nitzschia palea
Stephanodiscus hantzschii

a-p-canpodbHOCTH — 1 B!
Daphnia magna
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p-canpoOnoctr — 2 (1) Buga:
Vorticella aequilata Vorticella gracilis
p-a-canpoOHocTH — 1 BUA:

Chlorella vulgaris

e 118 6uonnauxkaropoB o3epa Cpenuuii Kaban, B Tom yucie 36 BUIOB-
WHJIUKATOPOB, BBISABJICHHBIX O KJIACTEPU3ALINU:
0-X-canpoOHocTH — 1 BU!
Tabellaria flocculosa

0-canpoonoctH — 20 (5) BUI0B:

Acantholeberis curvirostris Amylax triacantha
Alonopsis elongata Ascomorpha ovalis
Ceratium hirundinella Goniodoma polyedricum
Chydorus globosus [Pseudo- Leydigiopsis curvirostris
chydorus globosus] Thermocyclops crassus

Conochilus unicornis
Cyclotella bodanica
Eudiaptomus gracilis
Lepadella patella
Lepadella rhomboides
Mesocyclops leuckarti
Mytilina ventralis
Notholca acuminata
Pleuroxus aduncus
Peracantha truncata
[Pleuroxus truncatus]
Sida crystallina

0-b-canpoonoctu — 26 (10) Bua0B:
Acroperus harpae Amphora cf.pediculus
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Amphora ovalis
Bosmina longirostris
Cyclops insignis
Euchlanis dilatata
Euglena granulata
Flagilaria crotonensis
Graptoleberies testudinaria
Keratella quadrata
Leptodora kindtii
Nitzschia fonticola
Nitzschia linearis
Ptygura beauchampi
Simocephalus vetulus
Staurastrum gracile
Tintinnidium fluviatile

Arctodiaptomus cf.stepanidesi
Cryptomonas pyrenoidifera
Cyclops kolensis

Flagilaria rumpens
Lacinularoides flosculosa
Micrasterias tetraptera
Micrasterias tropica
Pseudotontonia simplicidens
Tintinnopsis subacuta

b-0-canpoOHOCTH — 6 BHIOB:

Eudiaptomus graciloides
Keratella cochlearis
Macrocyclops fuscus
Megacyclops viridis
Oocystis lacustris
Synchaeta pectinata

Trachelomonas planktonica

b-me3ocanpobnocT — 43 (13) BUAOB:

Actinastrum hantzshii
Aulacoseira granulata
Chydorus sphaericus
Cocconeis placentula
Coelastrum microporum
Cryptomonas curvata
Cyclops visinus
Cymbella cistula

Coelastrum astroideum
Coelastrum pseudomicroporum
Cymbella cymbiformis
Desmodesmus denticulatus
Mallomonas striata
Monoraphidium contortum
Monoraphidium griffithii
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Diatoma vulgare

Filinia longiseta
Kirchneriella lunaris
Macrocyclops albidus
Mallomonas tonsurata
Mytilina mucronata
Pandorina morum
Phacotus lenticularis
Platyias quadricornis
Pteromonas angulosa
Scapholeberis mucronata
Scenedesmus arcuatus
[Comasiella arcuata]
Scenedesmus bijugatus
Scenedesmus obliquus [Tetrades-
mus obliquus]
Scenedesmus quadricauda
Synedra ulna
Trachelomonas conspersa
Trachelomonas hispida
Trachelomonas intermedia
Trachelomonas oblonga
Trachelomonas volvocina
Vorticella mayeri

Pascherina tetras

Raphidocelis contorta [Kirchneri-
ella contorta]

Scenedesmus acutus
Scenedesmus granulatum
[Desmodesmus granulatus]
Testudinella patina dendradena
Vitreochlamys nekrassovii

a-b-me3ocanpoonoctr — 3 (1) Bupa:

Cyclotella meneghiniana
Urostyla grandis

Anteholosticha gracilis

b-a-me3ocanpoOHOCTH — 5 BUIOB:

Brachionus angularis
Brachionus calyciflorus
Coleps hirtus

Cyclops strenuus
Cymatopleura solea

a-Me3ocarnpoOHocTy — 7 (2) BUAOB:

Daphnia pulex

Nitzschia draveillensis
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Navicula viridula Stephanodiscus parvus
Nitzschia acicularis

Nitzschia palea

Stephanodiscus hantzschii

p-canpooHocTr — 3 (2) Buaa:

Acineria incurvata Amphileptus dragescoi
Vorticella gracilis

p-a-canpoOHOCTH — 2 BUAA.

Chlorella vulgaris
Euglena geniculata

e 98 ouounaukatopoB ozepa Hwxuuii Kaban, B Tom uucne 32 Buaa-
WHIUKATOPA, BBISBIICHHBIX IO KJIACTEPU3AINH:
0-canpoboHocTH — 9 (2) BHIOB:

Ceratium hirundinella Pleuroxus truncates
Chydorus globosus [Pseudochydorus globosus]
Cyclotella bodanica Thermocyclops crassus

Eudiaptomus gracilis
Mesocyclops leuckarti
Mytilina ventralis
Notholca acuminata

0-b-canpoonoctu — 23 (10) Bupa:

Amphora ovalis Amphora cf.pediculus
Asterionella Formosa Arctodiaptomus cf.stepanidesi
Bosmina longirostris Arctodiaptomus dorsalis
Botryococcus braunii Cryptomonas pyrenoidifera
Cyclops insignis Cyclops kolensis

Euchlanis dilatata Flagilaria nanana

Flagilaria capucina Flagilaria rumpens
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Graptoleberies testudinaria Lobosphaera tirolensis
Keratella quadrata Schmidingerella arcuata

Leptodora kindtii

Nitzschia fonticola

Tintinnopsis subacuta

Simocephalus vetulus
Tintinnidium fluviatile

b-0-canpoOHOCTH — 6 BUIOB:

Eudiaptomus graciloides
Keratella cochlearis
Macrocyclops fuscus
Megacyclops viridis

Oocystis lacustris

Trachelomonas planktonica

b-me3ocanpobnocT — 43 (12) BuaoB:

Actinastrum hantzshii Monoraphidium contortum
Aulacoseira granulata Scenedesmus acutus

Chydorus sphaericus Coelastrum pseudomicroporum
Closterium venus Desmodesmus brasiliensis
Cocconeis placentula Monoraphidium griffithii
Coelastrum microporum Monoraphidium komarkovae
Cryptomonas curvata Pectinodesmus pectinatus

Cyclops visinus
Cymbella cistula
Diatoma vulgare

Pseudopediastrum boryanum
Scenedesmus abundans
Scenedesmus armatus

Dinobryon divergens Trachelomonas eurystoma

Filinia longiseta

Vitreochlamys nekrassovii

Macrocyclops albidus
Micractinium pusillum
Pandorina morum
Pediastrum duplex
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Phacotus lenticularis
Platyias quadricornis
Pteromonas angulosa
Scapholeberis mucronata
Scenedesmus acuminatus
Scenedesmus arcuatus
[Comasiella arcuata]
Scenedesmus bijugatus
Scenedesmus obliquus [Tetrades-
mus obliquus]
Scenedesmus quadricauda
Synedra ulna

Synura petersenii
Testudinella patina
Trachelomonas hispida
Trachelomonas intermedia
Trachelomonas volvocina

a-b-me3ocanpoOHOCTH — 2 BHJA!
Cyclotella meneghiniana
Potamogeton pectinatus

b-a-me3ocanpodHOCTH — 4 BUA!

Brachionus angularis
Brachionus calyciflorus
Coleps hirtus

Cyclops strenuus

a-me3ocarnpobnoctu — 14 (6) BumoB:

Chlamydomonas reinhardtii Cryptomonas reflexa

Cryptomonas erosa Euplotes octocarinatus
Euplotes aediculatus Hemiselmis andersenii
Euplotes eurystomus Nitzschia draveillensis
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Nitzschia acicularis Sphaeroeca leprechaunica
Nitzschia palea Stephanodiscus parvus
Sphaeroeca volvox

Stephanodiscus hantzschii

a-p-canpoonoctu — 1 Bua: Daphnia magna
p-canpoonoctr — 1 Bua: Vorticella aequilata

p-a-canpoonoctu — 1 Bua: Chlorella vulgaris
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buounaukatopsl 03¢p Kadan no mapkepuomy reny 18S pPHK

Tabnuya 3.9.1

Canpoo-
Lapcmeo Tun/Omoen Knacc Ompsao/llopadox Cemeitcmeo Buo O3épa KabGan CanpoGrocrs, HoceTy
B. Cranevyek | mo kiacrepu-
3aluH

18S pPHK

Streptophyta
Plantae Streptophyta | Zygnemophyceae Desmidiales Desmidiaceae Staurastrum gracile Bepxunit | Cpennuit o-b

. . Cosmarium .

Plantae Streptophyta | Zygnemophyceae Desmidiales Desmidiaceae bioculatum Bepxunii o-b
Plantae Streptophyta | Zygnemophyceae Desmidiales Desmidiaceae Micrasterias tetraptera | Bepxuuit | Cpemnmuii 0-b
Plantae Streptophyta | Zygnemophyceae Desmidiales Desmidiaceae Micrasterias tropica Cpenuuii o-b
Plantae Streptophyta | Zygnemophyceae Desmidiales Closteriaceae Closterium venus Hxanit b
Plantae Streptophyta Magnoliopsida Alismatales Potamogetonaceae Egég?;t%iton Hwxuuii a-b

188 pPHK

Chlorophyceae
Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Phacotaceae Phacotus lenticularis Bepxuuii | Cpenuuii | Hukanit b
Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Phacotaceae Pteromonas angulosa Cpennnii | Hmxauit b
Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Spondylomoraceae Pascherina tetras Bepxuuii | Cpennuit b
Plantae Chlorophyta | Chlorophyceae Chlamydomonadales Chlamydomonadacea Chlamydq_monas Bepxuwuii HuoxHuii a

e reinhardtii
Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Volvocaceae Pandorina morum Bepxumit | Cpenumit | Hixuanit b
Plantae Chlorophyta Chlorophyceae Chlamydomonadales Chlamydomonadacea V””““'?WVS Bepxuuii | Cpenuuit | Hukuanit b
e nekrassovii

Plantae Chlorophyta Chlorophyceae Sphaeropleales Hydrodictyaceae Pediastrum duplex Bepxuuii Huxuuii b
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Canpoo-

Lapcmeo Tun/Omoen Knacc Ompsao/Ilopadox Cemeitcmeo Buo O3épa Kabdan CampoGrocrs, HoceTy
B. Cranevyek | mo kiacrepu-
a1
Pediastrum biradiatum
Plantae Chlorophyta Chlorophyceae Sphaeropleales Hydrodictyaceae [Parapediastrum bira- | Bepxuuit b
diatum]
Plantae Chlorophyta Chlorophyceae Sphaeropleales Hydrodictyaceae E;i;gﬁﬁ;dlaStrum Hxanii b
Plantae Chlorophyta Chlorophyceae Sphaeropleales Selenastraceae gl;/lr?#ﬁ;ﬁph'd'um Bepxumii | Cpennuii | Huxauit b
Plantae Chlorophyta Chlorophyceae Sphaeropleales Selenastraceae &?}?grrsj [;]:udlum Bepxumii | Cpenuuii | Huwkauit b
Plantae Chlorophyta Chlorophyceae Sphaeropleales Selenastraceae Qr;li(flgtr%)iclesmus Bepxuuii b
Plantae Chlorophyta | Chlorophyceae Sphaeropleales Selenastraceae Kirchneriella lunaris Bepxunit | Cpennuit b
Raphidocelis contorta
Plantae Chlorophyta Chlorophyceae Sphaeropleales Selenastraceae [Kirchneriella Cpennwuii b
contorta]
Plantae Chlorophyta Chlorophyceae Sphaeropleales Selenastraceae Monoraphidium Hxanit b
komarkovae
Coelastrum . N .
Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae microporum Bepxuuii | Cpenumit | Huwkaunit b
Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae Scenet_jesmus Bepxuuii | Cpenuuii | Hukanit b
quadricauda
Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae Scenedesmus armatus Hxanit b
Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae Scenedesmus acutus Cpennnii | Hmxauit b
Scenedesmus obliquus
Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae [Tetradesmus Bepxuuii | Cpenuuit | Huwkuuit b
obliquus]
Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae Scene_desmus Bepxuuii Hrxanit b
acuminatus
Coelastrum .
Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae astroideum Cpennuii b
Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae Coelastrl_Jm Cpennnii | Humwxauii b
pseudomicroporum
Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae t?r?sr;]?gﬁ:i?us Hxanii b
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Canpoo-

Lapcmeo Tun/Omoen Knacc Ompsao/Ilopadox Cemeitcmeo Buo O3épa Kabdan CampoGrocrs, HoceTy
B. Cranevyek | mo kiacrepu-
a1
Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae 5:5{?;:32?&”3 Bepxunit | Cpeanuit b
Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae Esgttilggi ismus Bepxuuit Hroxanit b
Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae igzrrl]z(;enssmus Bepxuuii HiwxHuii b
Scenedesmus
Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae raciborskii Bepxuuii b
[Acutodesmus
raciborskii]
Scenedesmus arcuatus . N .
Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae [Comasiella arcuata] Bepxumii | Cpennuii | Huwkanit b
Scenedesmus
granulatum .
Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae [Desmodesmus Cpennmuii b
granulatus]
Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae Scenedesmus bijugatus | Bepxuuii | Cpenuuit | Hwkuuii b
188 pPHK
Trebouxiophyceae
Plantae Chlorophyta | Trebouxiophyceae Trebouxmphyceae TrebouX|ophyceae Botryococcus braunii Bepxuuii Hrmxanit o-b
incertae sedis incertae sedis
Plantae Chlorophyta | Trebouxiophyceae Trebouxiales Trebouxiaceae Lobosphaera tirolensis | Bepxuwuii Hxanit 0-b
Plantae Chlorophyta | Trebouxiophyceae Chlorellales Oocystaceae Oocystis lacustris Bepxuuii | Cpennuii | Hukanit b-o
Plantae Chlorophyta | Trebouxiophyceae Chlorellales Oocystaceae Lagerheimia longiseta | BepxHuii b-o
Plantae Chlorophyta | Trebouxiophyceae Chlorellales Chlorellaceae Actinastrum hantzshii Bepxumit | Cpenmumit | Hixuanit b
Plantae Chlorophyta | Trebouxiophyceae Chlorellales Chlorellaceae Chlorella vulgaris Bepxuuii | Cpennuit | Huxuuii p-a
Plantae Chlorophyta | Trebouxiophyceae Chlorellales Chlorellaceae Micractinium pusillum | Bepxuwuii Huxuuii b
18S pPHK Chryso-
phyceae
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Lapcmeo Tun/Omoen Knacc Ompsao/Ilopadox Cemeitcmeo Buo O3épa Kabdan CampoGrocrs, HoceTy
B. Cranevyek | mo kiacrepu-
3alUH

Chromist . . . . . .

a Ochrophyta Chrysophyceae Chromulinales Dinobryaceae Dinobryon divergens Bepxunuii HiwxHuii b

Chromist . . . . .

a Ochrophyta Chrysophyceae Chromulinales Dinobryaceae Dinobryon pediforme Bepxuuit b
18S pPHK
Synurophyceae

Chromist . .

a Ochrophyta Synurophyceae Synurales Mallomonadaceae Synura spinosa Bepxunuii b-o

Chromist . .

a Ochrophyta Synurophyceae Synurales Mallomonadaceae Synura mammilosa Bepxuuii b-o

Chromist . .

a Ochrophyta Synurophyceae Synurales Mallomonadaceae Synura petersenii Bepxunii b

Chromist . . .

a Ochrophyta Synurophyceae Synurales Mallomonadaceae Synura asmundiae Bepxunuii HuwxHuit b

Chromist i

a Ochrophyta Synurophyceae Synurales Mallomonadaceae Mallomonas tonsurata Cpennwuii b

Chromist - N N

a Ochrophyta Synurophyceae Synurales Mallomonadaceae Mallomonas striata Bepxuuii | Cpennuit b
18S pPHK
Bacillariophyceae

Chromist — . . . . .

a Ochrophyta Bacillariophyceae Naviculales Naviculaceae Navicula viridula Cpennwii a

Chromist Ochrophyta Bacillariophyceae Naviculales Naviculaceae Navicula . Bepxuuii a

a cf.normaloides

Chromist R A . . . . . . . .

a Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia acicularis Bepxuuii | Cpenumit | Huwkuunit a

Chromist R R _— . . . . . . .

a Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia draveillensis | Bepxuuii | Cpennuii | Huxauii a

Chromist Ochrophyta Bacillariophyceae Naviculales Naviculaceae Navicula Bepxuuii a

a cryptocephala

Chromist —— . . .

a Ochrophyta Bacillariophyceae Surirellales Surirellaceae Cymatopleura solea Cpennuit b-a

Chromist —— : : : . . .

a Ochrophyta Bacillariophyceae Cocconeidales Cocconeidaceae Cocconeis placentula Bepxuuii | Cpenuuit | Huwkuuit b

Chromist R - - - : N N N

a Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia palea Bepxumit | Cpenumit | Huxuanit a
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Canpoo-

Lapcmeo Tun/Omoen Knacc Ompsao/Ilopadox Cemeitcmeo Buo O3épa Kabdan CampoGrocrs, HoceTy
B. Cranevyek | mo kiacrepu-
3alUH
Chromist T T I . - . .
a Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia linearis Cpenuuit o-b
Chromist S - - . . . . . .
a Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia fonticola Bepxumit | Cpemunit | Huwxunit o-b
Chromist T T I . . _ .
a Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia amphibia Bepxuuii 0-b
Chromist A . . . .
a Ochrophyta Bacillariophyceae Thallasiophysales Catenulaceae Amphora ovalis Cpenunit | Huwxauid o-b
Chromist — . . . .
a Ochrophyta Bacillariophyceae Thallasiophysales Catenulaceae Amphora cf.pediculus Cpennnii | Humwxauii 0-b
Chromist I . N .
a Ochrophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella cistula Cpenunit | Huwxauii b
Chromist — . . .
a Ochrophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella cymbiformis Cpenuuii b
18S pPHK
Coscinodiscophyceae
;:hromlst Ochrophyta Coscinodiscophyceae | Thallasiosirales Stephanodiscaceae Efnagsaghﬂ?lscus Bepxuuii | Cpenuuit | Huwkuuit a
g:hromlst Ochrophyta Coscinodiscophyceae | Thallasiosirales Stephanodiscaceae Stephanodiscus parvus | Bepxuuii | Cpenuuit | Hwkuuii a
Chromist S . . . . .
a Ochrophyta Coscinodiscophyceae | Melosirales Melosiraceae Melosira varians Bepxuuii b
Chromist Ochrophyta Coscinodiscophyceae | Thallasiosirales Stephanodiscaceae Cyclotel_la_ Bepxumii | Cpennuii | Hukanit a-b
a meneghiniana
g:hromlst Ochrophyta Coscinodiscophyceae | Aulacoseirales Aulacoseiraceae Aulacoseira granulata | Bepxuuii | Cpenuuii | Huwkuaunit b
Chromist S . . : . . .
a Ochrophyta Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Cyclotella bodanica Bepxuuii | Cpennuii | Hukanit 0
18S pPHK
Fragillariophyceae
Chromist R o L .
a Ochrophyta Fragilariophyceae Fragilariales Fragilariaceae Synedra acus Bepxuuii b
;:hromlst Ochrophyta Fragilariophyceae Licmophorales Ulnariaceae 3{:ae]d raulna [Ulnaria Bepxuuii | Cpennuit | Huxuuii b
Chromist o Lo . . . .
a Ochrophyta Fragilariophyceae Fragilariales Fragilariaceae Asterionella formosa Bepxuuii Hxanii 0-b
Chromist S R - - . .
a Ochrophyta Fragilariophyceae Fragilariales Fragilariaceae Diatoma vulgare Cpennnii | Huwxauii b
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Lapcmeo Tun/Omoen Knacc Ompsao/Ilopadox Cemeitcmeo Buo O3épa Kabdan CampoGrocrs, HoceTy
B. Cranevyek | mo kiacrepu-
a1
Chromist L . . . .
a Ochrophyta Fragilariophyceae Tabellariales Tabellariaceae Tabellaria flocculosa Cpenuuit 0-X
Chromist S Lo o I . .
a Ochrophyta Fragilariophyceae Fragilariales Fragilariaceae Flagilaria capucina Hxanii 0-b
Chromist - A _— - . N
a Ochrophyta Fragilariophyceae Fragilariales Fragilariaceae Flagilaria crotonensis Cpenuuit o-b
Chromist A A o o . N
a Ochrophyta Fragilariophyceae Fragilariales Fragilariaceae Flagilaria rumpens Cpennnii | Humwxauii 0-b
Chromist _ - - _ .
a Ochrophyta Fragilariophyceae Fragilariales Fragilariaceae Flagilaria nanana HuwxHuit o-b
18S pPHK
Cryptophyceae
ghromlst Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Cryptomonas curvata Bepxumii | Cpenuuii | Huwkanit b
Chromist - .
a Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Cryptomonas ozolini Bepxunii b
Chromist Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Cryptomgnas Bepxuuii | Cpenumit | Huwkuunit o-b
a pyrenoidifera
g:hromlst Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Cryptomonas erosa Bepxuuii Hwxuuii a
Chromist i
a Cryptophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Cryptomonas reflexa Hxanit a
Chromist . . . . . . .
a Cryptophyta Cryptophyceae Cryptomonadales Hemiselmidaceae Hemiselmis andersenii | Bepxuuii Hwxuuii a
18S pPHK
Dinophyceae
;:hromlst aDlnofIageIIat Dinophyceae Gonyaulacales Ceratiaceae Ceratium hirundinella | Bepxuuii | Cpenuuit | Hmwxauii 0
Chromist | Dinoflagellat Dinophyceae Gonyaulacales Goniodomataceae Gomod(_)ma Cpennuii 0
a a polyedricum
ghromlst aDlnofIageIIat Dinophyceae Gonyaulacales Gonyaulacaceae Amylax triacantha Cpennuit 0
. Trachelomonas N N .
Euglenozoa Euglenida Euglenales Euglenaceae intermedia Bepxumit | Cpenumit | Hixunit b
Euglenozoa Euglenida Euglenales Euglenaceae Igﬁ/cohcilr?{;nonas Bepxuuii | Cpennuit | HuxHuii b
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B. Cranevyek | mo kiacrepu-
3alUH
Euglenozoa Euglenida Euglenales Euglenaceae Trachelomonas Cpenuuit b
oblonga
. Trachelomonas . N .
Euglenozoa Euglenida Euglenales Euglenaceae planktonica Bepxumit | Cpemunit | Huwxunit b-o
Strombomonas
. acuminata N
Euglenozoa Euglenida Euglenales Euglenaceae [Trachelomonas Cpenuuit b
conspersa]
Strombomonas
Euglenozoa Euglenida Euglenales Euglenaceae eurystoma HwxHuit b
[Trachelomonas
eurystoma]
Euglenozoa Euglenida Euglenales Euglenaceae ;{Sa;)igzlomonas Bepxumii | Cpennuii | HuxHuit b
Euglenozoa Euglenida Euglenales Euglenaceae Euglena geniculata Cpenuuii p-a
Euglenozoa Euglenida Euglenales Euglenaceae Euglena granulata Cpennwuii 0-b
18S pPHK
Branchiopoda
Animalia | Arthropoda Branchiopoda Diplostraca Macrotrichidae Acaqthole_bens Cpennmii 0
curvirostris
Animalia | Arthropoda Branchiopoda Diplostraca Daphniidae Simocephalus vetulus Bepxuuii | Cpenumit | Huwkuunit o-b
Animalia | Arthropoda Branchiopoda Diplostraca Daphniidae Daphnia magna Bepxuuii HuwxHuit a-p
Animalia | Arthropoda Branchiopoda Diplostraca Daphniidae Daphnia pulex Bepxuuii | Cpennuit a
Animalia | Arthropoda Branchiopoda Diplostraca Daphniidae ;c&p;i;alaett;erls Bepxuuii | Cpenumit | Huwkuunit b
Animalia | Arthropoda Branchiopoda Diplostraca Chydoridae Acroperus harpae Cpennuii o-b
Animalia | Arthropoda Branchiopoda Diplostraca Chydoridae Camptocgrcus Bepxuuii 0
rectirostris
Animalia | Arthropoda Branchiopoda Diplostraca Chydoridae Alonopsis elongata Bepxuuii | Cpenuuit 0
N . . . Leydigiopsis N
Animalia | Arthropoda Branchiopoda Diplostraca Chydoridae curvirostris Cpennuit 0
Animalia | Arthropoda Branchiopoda Diplostraca Chydoridae Graptpleb_erles Bepxuuii | Cpennuit | Huxuuii o-b
testudinaria
Animalia | Arthropoda Branchiopoda Diplostraca Chydoridae Chydorus sphaericus Bepxumit | Cpenumit | Huxuanit b
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Chydorus globosus
Animalia | Arthropoda Branchiopoda Diplostraca Chydoridae [Pseudochydorus Bepxumit | Cpemunit | Huwxunit 0
globosus]
Animalia | Arthropoda Branchiopoda Diplostraca Chydoridae Pleuroxus aduncus Cpenuuit 0
Animalia | Arthropoda Branchiopoda Diplostraca Chydoridae ES {;C%Tgfttrzunn;;ﬁ] Cpennnii | Hrmxauit 0
Animalia | Arthropoda Branchiopoda Diplostraca Sididae Sida crystallina Bepxunit | Cpennuit 0
Animalia | Arthropoda Branchiopoda Diplostraca Leptodoridae Leptodora kindtii Bepxumit | Cpennuii | HuxHuit o-b
Animalia | Arthropoda Branchiopoda Diplostraca Polyphemidae Polyphemus pediculus | Bepxuwuii 0
Animalia | Arthropoda Branchiopoda Diplostraca Eurycercidae Eurycercus lamellatus | Bepxuwuii 0
Animalia | Arthropoda Branchiopoda Diplostraca Bosminidae Bosmina longirostris Bepxuuii | Cpemuuit | Huwkunit o-b
18S pPHK Copepoda
Animalia | Arthropoda Hexanauplia Cyclopoida Cyclopidae Megacyclops viridis Bepxumii | Cpennuii | Huxuuit b-o
Animalia | Arthropoda Hexanauplia Cyclopoida Cyclopidae Cyclops insignis Bepxunii | Cpennuii | Huxunit o-b
Animalia | Arthropoda Hexanauplia Cyclopoida Cyclopidae Cyclops kolensis Bepxuuii | Cpenumit | Huwkaunit 0-b
Animalia | Arthropoda Hexanauplia Cyclopoida Cyclopidae Macrocyclops albidus | Bepxuuit | Cpennuit | Hmwkauii b
Animalia | Arthropoda Hexanauplia Cyclopoida Cyclopidae Macrocyclops fuscus Cpennnii | Huxauii b-o
Animalia | Arthropoda Hexanauplia Cyclopoida Cyclopidae Mesocyclops leuckarti | Bepxuuit | Cpennuit | Humkauii 0
Animalia | Arthropoda Hexanauplia Cyclopoida Cyclopidae Thermocyclops crassus | Bepxuuii | Cpenuuit | Huwkuaunit 0
Animalia | Arthropoda Hexanauplia Calanoida Diaptomidae Qg(r:;c;?iisaptomus Hwxanii o-b
Animalia | Arthropoda Hexanauplia Calanoida Diaptomidae Eudiaptomus gracilis Bepxumit | Cpenumit | Huxunit 0
Animalia | Arthropoda Hexanauplia Calanoida Diaptomidae /c\ffttgs;?fi)(tjzrs?us Bepxuuii | Cpennuit | Huxuuii o-b
Animalia | Arthropoda Hexanauplia Calanoida Diaptomidae ;Jsgﬁg}g;nsus Bepxumit | Cpenumit | Huxunit b-o
Animalia | Arthropoda Hexanauplia Cyclopoida Cyclopidae Cyclops strenuus Bepxuuii | Cpenuuit | Huwkuuit b-a
Animalia | Arthropoda Hexanauplia Cyclopoida Cyclopidae Cyclops visinus Bepxumit | Cpenmumit | Hixuanit b
18S pPHK
Monogononta

174




Canpoo-

Lapcmeo Tun/Omoen Knacc Ompsao/Ilopadox Cemeitcmeo Buo O3épa Kabdan %??Jf:;;c:; o Rllo:cTTl:apu-
3alUH
Animalia | Rotifera Monogononta Ploima Brachionidae Brachionus rubens Bepxuuit a
Animalia | Rotifera Monogononta Ploima Brachionidae Brachionus angularis | Bepxuuii | Cpenuuit | Hukauii b-a
Animalia | Rotifera Monogononta Flosculariacea Flosculariidae Ptygura beauchampi Cpennuit o-b
Animalia | Rotifera Monogononta Flosculariaceae Conochilidae Conochilus unicornis Bepxuuit | Cpenuuit 0
Animalia | Rotifera Monogononta Flosculariaceae Flosculariidae Lacinularia flosculosa | Bepxuwuii o-b
Animalia | Rotifera Monogononta Flosculariaceae Flosculariidae h?giﬁ%i;mdes Cpennmuii 0-b
Animalia | Rotifera Monogononta Flosculariaceae Testudinellidae Testudinella patina HuwxHuit b
Animalia | Rotifera Monogononta Flosculariacea Testudinellidae gg;;ugggrllf patina Cpenuuit b
Animalia | Rotifera Monogononta Flosculariaceae Filinidae Filinia longiseta Bepxumii | Cpennuii | Huxuuit b
Animalia | Rotifera Monogononta Ploima Dicranophoridae E)ir(;rigr;(t)lﬁ):orus Bepxuuit o-b
Animalia | Rotifera Monogononta Ploima Brachionidae Keratella cochlearis Bepxuuii | Cpenumit | Huwkauit b-o
Animalia | Rotifera Monogononta Ploima Trichocercidae Trichocerca elongata Bepxuuii 0
Animalia | Rotifera Monogononta Ploima Gastropidae Ascomorpha ovalis Bepxuuii | Cpennuit 0
Animalia | Rotifera Monogononta Ploima Trichocercidae Trichocerca rattus Bepxuuii 0
Animalia | Rotifera Monogononta Ploima Brachionidae Mytilina mucronata Cpennwuit b
Animalia | Rotifera Monogononta Ploima Brachionidae Mytilina ventralis Bepxuuii | Cpenmumii | Hruoxawuid 0
Animalia | Rotifera Monogononta Ploima Brachionidae Euchlanis dilatata Bepxuuii | Cpenumit | Huwkaunit o-b
Animalia | Rotifera Monogononta Ploima Brachionidae Keratella quadrata Bepxuuii | Cpenumit | Huwkaunit o-b
Animalia | Rotifera Monogononta Ploima Brachionidae Notholca acuminata Bepxunit | Cpenuuit | Hroxauit 0
Animalia | Rotifera Monogononta Ploima Brachionidae CB;%%?;% anlJ,IsS Bepxumit | Cpenumit | Hixuanit b-a
Animalia | Rotifera Monogononta Ploima Lepadellidae Lepadella rhomboides Cpennuii 0
Animalia | Rotifera Monogononta Ploima Lepadellidae Lepadella patella Cpennuit 0
Animalia | Rotifera Monogononta Ploima Brachionidae Platyias quadricornis Bepxumit | Cpenumit | Hixunit b
Animalia | Rotifera Monogononta Ploima Synchaetidae Synchaeta pectinata Bepxuuii | Cpenuuit b-o
18S pPHK Ciliophora
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Canpoo-

Lapcmeo Tun/Omoen Knacc Ompsao/Ilopadox Cemeitcmeo Buo O3épa Kabdan CampoGrocrs, HoceTy
B. Cranevyek | mo kiacrepu-
3alUH
Ciliophora Spirotrichea Urostylida Urostylidae Urostyla grandis Bepxuuit | Cpenuuit a-b
Ciliophora Spirotrichea Urostylida Pseudokeronopsidae Apokeronopsis crassa | Bepxuuii a-b
Ciliophora Spirotrichea Urostylida Holostichidae Anteholosticha gracilis Cpennuit a-b
Ciliophora Spirotrichea Urostylida ;Je:ﬁ:ty"da Incertae Monocoronella carnea | Bepxuwuii a-b
Ciliophora Spirotrichea Tintinnida Tintinnidae Tintinnidium fluviatile | Bepxuuit | Cpennuii | Hwxauit o-b
Ciliophora Spirotrichea Tintinnida Codonellidae Tintinnopsis subacuta | Bepxuuii | Cpenuuii | Huwkanit 0-b
Ciliophora | Spirotrichea Tintinnida Rhabdonellidae schmidingerella Bepxuii Hirxcrmii o-b
. N S . Pseudotontonia .

Ciliophora Spirotrichea (Oligotrichia) Tontonidae simplicidens Cpennwuii 0-b

Chromist - oo - . : .

a Ciliophora Spirotrichea Euplotida Euplotidae Euplotes aediculatus Hwxuuii a

;:hromlst Ciliophora Spirotrichea Euplotida Euplotidae Euplotes eurystomus HuwxHuit a

Chromist - N . . . .

a Ciliophora Spirotrichea Euplotida Euplotidae Euplotes octocarinatus Hwxuuii a
Ciliophora Litostomatea Pleurostomatida Litonotidae Acineria incurvata Cpennwuit p
Ciliophora Litostomatea Pleurostomatida Amphileptidae Amphileptus dragescoi Cpenuuit p
Ciliophora Prostomatea Prorodontida Colepidae Coleps hirtus Bepxuuii | Cpennuii | Hukanit b-a
Ciliophora Prostomatea Prorodontida Colepidae Plagiopogon loricatus | Bepxwwuii b-a
Ciliophora Oligohymenophorea | Sessilida Vorticellidae Vorticella mayeri Bepxuuit | Cpeanuit b
Ciliophora Oligohymenophorea | Sessilida Astylozoidae Astylozoon enriquesi Bepxuuii b
Ciliophora Oligohymenophorea | Sessilida Vorticellidae Vorticella aequilata Bepxuuii Hxanii p
Ciliophora Oligohymenophorea | Sessilida Vorticellidae Vorticella gracilis Bepxuuii | Cpenuuit p

18S pPHK Protozoa
Protozoa Choanoflagellata Craspedida Salpingoecidae Sphaeroeca volvox Hxauii a
Protozoa Choanoflagellata Craspedida Salpingoecidae ISphaeroeca_ HuxHui a
eprechaunica
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4. buonaukaropsl 03ép Kaban no mapkepuomy reny COI

Hwxe mpuBeneHsl pe3yabTaThl GUIOTEHETHUYECKOTO aHallu3a THAPO-
ouontoB 03¢p Kaban no mapkepromy rerny COIl B cooTBeTCTBHE C TAKCOHO-
MHNUYCCKHUM ITOJIOKCHUCM .
apctBo Animalia

tun Annelida

kiacc Clitellata
tun Arthropoda
kiacc Branchiopoda
kiacc Malacostraca
tun Rotifera
kiacc Bdelloidea
kiacc Monogononta

4.1. Boiasnenue sudos-unouxkamopos no 2eny COI Clitellata
Animalia-Annelida-Clitellata

O0001mEHHOE (PUITOTEHETUYECKOE JIEPEBO IO MAPKEPHOMY TEHY
COI Clitellata mpuBeneno Ha puc. 4.1.1. ByTcTpen-3HadueHHs] TPUBEICHBI
PAZIOM C y3JaMU JIepeBa.

Kak BumHo wu3 puc. 4.1.1, Ha 0000mIEHHOM MOJEKYJISPHO-
¢uoreHeTHYECKOM JIepeBe BBIABICH OnuH Kiactep: Bua Erpobdella
octoculata — a-uHAMKATOp — CTPYNIMPOBAH C HEWMHIMKATOPHBIM BHIOM
Erpobdella nigricolis ¢ Beicokum O0yrcrpen-3naueauem 97 %. B tad:. 4.1.1
PHUBEJICHO TAKCOHOMHUYECKOE MOJI0KEHHUE CTPYNIITMPOBAHHBIX OPTraHU3MOB.
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057 Erpobdella_octoculata_V_a

36598

Erpobdella_nigricohis_VSN_non-ind

98 Haemopis_sanguisuga_V5_ b

’7 Hemiclepsis_marginata_V b
C] M Helobdella_stagnalis_N_a

Dero_obtusa_S_non-ind

76080 Aulodrilus_pluriseta_N_non-ind

105 Limnodrilus_hoffmeisteri_ V_ps

5451

Tubifex_tubifex_VS_p

Lumbriculus_vanegates_V_non-ind

Puc 4.1.1. O606ménHoe PrnoreHeTuuecKoe 1epeBo
no mapkepaomy reny COI Clitellata

Tabruya 4.1.1
TakcoHOMHYECKOE MMOJ0KEHUE CTPYIITHPOBAHHBIX THIPOOHMOHTOB

Taxconomus Buapi-ungukatopsl Buapi-HemHAUKATOPHI
Domain Eukaryota Eukaryota
Kingdom Animalia Animalia
Phylum Annelida Annelida
Class Clitellata Clitellata
Order Hirudinida Hirudinida
Family Erpobdellidae Erpobdellidae
Genus, Species | Erpobdella octocu- | Erpobdella nigricolis
lata

Kak BumHo u3 Tabn. 4.1.1, knactep COAEpPKUT OpraHU3MBbI, OJTU3KHE
0 TaKCOHOMHYECKOMY IOJOXKEHHIO 10 cemeiictBa Erpobdellidae
noakiacc Hirudinea. CpaBHUTENBHBIN aHATN3 calpOOHOCTEH OPTaHU3MOB
U3 CHUCKOB pa3HbIX aBTOpoB (Tabu. 4.1.2) mokazanl HHAMKATOPHYIO
3HaYMMOCTh TOJBKO JIsi opranu3ma Erpobdella octoculata. Takum
obOpasom, Bua Buja Erpobdella nigricolis mis tpéx o3ép Kaban moxer

paccMaTpuBaThCS KaK WHIUKATOpP a-MEe30CanpOOHOCTH C BEPOSITHOCTHIO

67 %.
178



Tabnuya 4.1.2
CanpoOHOCTh THAPOOMOHTOB U3 CIIMCKOB Pa3HBIX aBTOPOB

Bubl CanpoOnocts | CanpoOHOCTH CanpoOHOCTB
B. Cnaneuex R. Wegl 10 KJIaCTEPHU3aIHH
Erpobdella octocu- q ) ]
lata
Erpobdella
nigricolis ) ) 2

Hirudinea (musiBKM) — MOAKJIACC KOJBYATHIX YCPBEH, BKIIIOYAIOIIUI
okojio 500 BUAOB. BOJBIIMHCTBO MpeACTaBUTENICH OOUTAIOT B IMPECHBIX
BojoéMax. HekoTophie BHIBI OCBOWIM Ha3eMHBIE M MOPCKHE OHOTOIIBI
(Pynmept u ap., 2008).

4.2. Boiasnenue sudos-unouxamopos no zeny COIl Arthropoda

4.2.1. Dunozenemuueckun anaauz COl Branchiopoda
Animalia — Arthropoda — Branchiopoda

Branchiopoda — xmacc pakooOpasneix. Branchiopoda o0nenumser
HaJTgre *a0p Ha BCEX KOHEUHOCTSX, YTO ¥ JaJI0 Ha3BaHwue rpyrie XKadpo-
Horue. Cpenu Branchiopoda mopckumu SBISFOTCS TOTBKO HEKOTOPHIC
Cladocera, Bce ocTanbHBIe TpyIIIbI — MPEeCHOBOAHBIC. Branchiopoda nura-
IOTCS JICTPUTOM WJIM TUIAHKTOHOM, KOTOPBIX OHH OT(HIETPOBBIBAIOT
C TIOMOIIIBIO IIIETHHOK Ha KoHeuHocTsAx (Hyman, 1961).

OnarM U3 HanboJiee BeTpeyaroIumxcs poaoB Branchiopoda seasercs
Daphnia, Bxirogaroniuii mpecHOBOAHBIE U MOpckue Buabl. Daphnia ssis-
10TCSl QUIIBTPATOPAMHU, MIUTAIOTCS B OCHOBHOM OJTHOKJICTOYHBIMH BOJIOPOC-
JSIMH W TIPOCTEITUMH, a TakKe OAKTePUSIMU U OPTaHUYICCKUM JIETPUTOM.
buenne HOr co31aeT MOCTOAHHBIA TOK BOJBI BO3JIE Kaparakca, KOTOPBIU
Y IIEPEHOCUT COOMpaeMbIe YaCTHIIBI B TUIIEBAPUTEIIbHBIN TpakT. Daphnia -
OJTHU U3 CTaHJIAPTHBIX 0OBEKTOB ISl TECTHPOBAHUS TOKCUIHOCTH BOJIHBIX
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paCcTBOPOB XHMHUYCCKHUX COCI[PIHCHHﬁ, IMPUMCHSACMBIX B HCCICIOBAHHUHA

3arps3HeHuid BogHou cpeapl (Gliwicz, 2003; PykoBoactso..., 2002).

O0001EHHOE (PUIOTEHETUUECKOE JEPEBO IO MApKEPHOMY TEHY

COI Branchiopoda npuBeneno Ha puc. 4.2.1.1 Byrcrpen-3HaueHus mpuBe-

JICHBI PSIZIOM C y3JlaMH JIEpEBa.

o

24_{: Mona_brachaata S_b-a
/75 Mona_micrura_SN_b
310 e NOINS_MaCrocopa_N_2

(:- Bosmina_coregomn_S_0
: o9 - Bosmmna_longrostns_VSN_o-b

Pleuroxus_aduncus_S_o
Pseudochydorus_giobosus_VSN_non-ind
0 Pleuroxus_tngonelius_S_non.nd
wm_oo{: Pleuroxus_uncinatus_VSN_non.ind
’_m{: Scapholebens_mucronata_VSND
Polyphemus_pediculus_V 0
Eurycercus_lameliatus _V_o

»

2N Daphnia_cucullata_VSN_b-o
0 I Daphnia_longispina_VSN_b
Daphnia_magna_VN_a-p
1 e Sada_crystalina_VS_o

Daphrea pulex VS _a
7% - -
TC Leptodora_kindts_VSN_o-b

s C Graptolederis_testudnana_VSN_o-d
Smocephalus_vetulus_VSN_o-b

s Cenodaphnia_latcaudats_VSN_bo
Cenodaphnia_quadrangula_VSN_ b
" e Diachanocoma orohidans VSN nanuind
% Daphanosoma_brachyurum_VSN o 1
R Diaphanosoma_mongokanum_S_non-ind
Chydorus_sphaencus_VSN_b

n

2 _C Leydga_acanthocercodes_SN_o-b
100100 Leydga_lexdge_SN o
— Acroperus_harpae _S_o-d

14 L— Camptoc ercus_rectrostns V_o

Disparalona_rostrata_VSN_non-nd

Aona_guttata S o
— Umnada_lenticulans_S_non-ind

100100 “— Limnadka_nipponica_S_non-ind

Puc 4.2.1.1. O6001ménHoe pumoreHeTuIecKoe AEPEBO

o mapkepuomy reny COIl Branchiopoda

Kak Bugno u3 puc. 4.2.1.1, Ha 0000HEHHOM MOJIEKYJISAPHO-

(bHJ'IOFGHCTI/I‘ICCKOM ACPCBC BBIABJICH 1 KJIACTCp € BBICOKUM 6YTCTpCH'

3HAYECHUEM, COJACPKAIIMNA UHINKATOPHBIN BUJ U BHUJ, HEC UMEBIIUN PAHEE

CTaTyC UHAUKATOPHOIO:
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Knactep 1: Bum Diaphanosoma brachyurum — o-wamukatop —
CTpYNIMPOBaH ¢ HEMHIUKATOpPHBIM BHaoM Diaphanosoma mongolianum

¢ Oyrcrpen-3HaueHueM 92 %. B ta6:1. 4.2.1.1 npuBe1eHO TAKCOHOMHYECKOE

IMMOJIOKCHHUC CI'PYHIIMPOBAHHBIX OPraHU3MOB.

Tabnuya 4.2.1.1

TakcoHOMUYECKOE MOJIOKEHHUE CIPYNIUPOBAHHBIX THAPOOUOHTOB

Takconomus Bunpl-unaukatopsl | Buabl-HEMHAMKATOPHI

Domain Eukaryota Eukaryota

Kingdom Animalia Animalia

Phylum Arthropoda Arthropoda

Class Branchiopoda Branchiopoda

Order Diplostraca Diplostraca

Family Sididae Sididae

Genus, Species | Diaphanosoma Diaphanosoma
brachyurum mongolianum

Kak BugHO 13 Ta6m1. 4.2.1.1, knactep COEPKUT OPraHU3MBbl, OJTU3KHE

I10 TAKCOHOMHNYCCKOMY

ITOJIO?KCHUIO 0

pona

Diaphanosoma.

CpaBHHTeHBHBIfI dHaJInu3 CaHp06HOCTeﬁ OpraHnu3smMoOB H3 CIIMCKOB PA3HbIX

aBTOpoB (Tabsu. 4.2.1.2) mnokazanm OJU3KUE 3HAYEHHS CcampoOHOCTEH
mis oprann3ma Diaphanosoma brachyurum.

Tabnuya 4.2.1.2

CanpoOHOCTh THIPOOMOHTOB M3 CITUCKOB Pa3HbIX aBTOPOB

Bus CanpoOnocth | CanpoOHOCTH CanpoOHOCTh
B. Cnaneuex R. Wegl 10 KJIacTepU3aIiu
Diaphanosoma
0 0-b -
brachyurum
Diaphanosoma 0
mongolianum
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Takum oOpasom, Bua Diaphanosoma mongolianum g1 o3epa
Cpennuit Kaban MOXXeT paccMaTpuBaThCs Kak HHAMKATOPHI 0-canmpoOHOCTH
C BEpOSITHOCTHIO 92 %

4.2.2. @unozenemuuecxkun anaauz COl Malacostraca
Animalia — Arthropoda — Malacostraca

Malacostraca - kpynHeHmii kj1acc pakooOpa3HbIX, HACYHTHIBAIOIIIHIA
okono 40 000 Bumos. IlpeacraBurenu Malacostraca umeroT OoibiIoe
pasHooOpasue ¢opm. Malacostraca BkiarouaroT KpaOoB, OMapoB, PakoB,
KPEBETOK, KpWJib, MOKPHI], OOKOILUIABOB, PaKOB-OOrOMOJIOB M MHOTHUX
npyrux. OHU MHOTOYHUCIIEHHBI BO BCEX MOPCKHUX M MTPECHOBOJHBIX Cpelax,
HEKOTOPbIC BUJIbI MOTYT NMEPEHOCUTH MTPEOBIBAHUE HA CYIII€. DTO CETMEHTHU-
POBaHHBIC KUBOTHBIC, OOBEIUHEHHBIE OOIIUM CTPOCHUEM Teja, COCTOS-
M 13 20 cerMeHToB Tena (peako 21) u pa3aenéHHbIX Ha TOJIOBY, IPYAHYIO
kIeTKy u Opromko (Barnes et al., 2001).

O06001mEHHOE (uNoreHeTuIecKoe aepeBo 1no mapkepHomy reny COI
Malacostraca mpuBeneno Ha puc. 4.2.2.1. byrcrpen-3HaueHuUs TPUBEICHEI
PSZIOM C y3J1aMU JIepeBa.

Gammarus_roeseli M b
BAE2
1

1001100 Metacrangonyx_longicaudus_\_non-ind

Asellus_aquaticus VN _s

Procambarus_clarkii_N_non-ind

Faxonius_perfectus_3S_non-ind

855

Faxonius_sanbormii_S_non-ind

Puc. 4.2.2.1. O6001ménHoe pumoreHeTuIecKoe AePEBO
o mapkepuomy reny COIl Malacostraca
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Kak BugHo u3 puc. 4.2.2.1, Ha 0000IIEHHOM MOJEKYISIPHO-
(GuUIOreHETUYECKOM JIEpeBE BBISIBJIEH 1 KjacTep, CoOJAEp Kaluil BUJ
Gammarus roeseli —  b-ungukarop, KOTOpBIH  CrpyHIHPOBAH
C HewHAUKaTOpHBIM BHaoM Metacrangonyx longicaudus c¢ BbICOKHM
Ooytcrpen-3HaueHueM 68 %. B Ta6n. 4.2.2.1 npuBeIecHO TAKCOHOMUYECKOE
MOJIOKEHUE CTPYNITUPOBAHHBIX OPraHU3MOB.

Kak BuaHO u3 T1a61. 4.2.2.1, K1actep COASPKUT OpraHU3MbI, OJTM3KHE
10 TAKCOHOMHUYECKOMY TOJI0KeHHIO 10 oTpsaa Amphipoda. CpaBHuTeIb-
HBIN aHaJIN3 calpoOOHOCTEN OPraHU3MOB U3 CITUCKOB Pa3HBIX AaBTOPOB (TadI.
4.2.2.2) mokazan coBmagcHue b-Me3ocampoOHOCTEH Uil opraHu3Ma
Gammarus roeseli.

Tabnuya 4.2.2.1

TakcoHOMHMYECKOE MOJIOKCHUE CIpYHIIMPOBAHHBIX FI/II[pO6I/IOHTOB

TakcoHoMus Buasi-ungukatopsl Buabi-HeMHAUKATOPHI
Domain Eukaryota Eukaryota
Kingdom Animalia Animalia
Phylum Arthropoda Arthropoda
Class Malacostraca Malacostraca
Order Amphipoda Amphipoda
Family Gammaridae Metacrangonyctidae
Genus, Species | Gammarus roeseli Metacrangonyx longicaudus
Tabnuya 4.2.2.2
CanpoOHOCTh THIPOOMOHTOB U3 CITUCKOB Pa3HbIX aBTOPOB
Bus CanpoOHocth | CanpoOHOCTH CanpoOHOCTh
B. Cnaneuex R. Wegl 10 KJIacTepU3aIiH
Gammarus roeseli b b -
Metacrangonyx ) ) b
longicaudus
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Takum oOpazom, Bug Metacrangonyx longicaudus mist o3epa Bepxumii
Kaban MokeT paccMaTpuBaThCsl Kak HHAUKaTOp b-Me3ocampoOHOCTH
C BEPOSTHOCTHIO 68 %0.

Amphipoda - otpsx unmenucroHormx kiacca Malacostraca.
Amphipoda o6mamaroT MHOTHMMHM yHHKaJbHBIMH YEPTaMH CTPOCHUS:
y HUX HET Kapallakca, Io-APYroMy pacHpeicicHbl I'PYyAHBIC CETMEHTHI,
OpIOIITHON OTHEN IOJpa3ACisIeTCS €IIe Ha JBa, HUKAKHE KOHCUYHOCTH
HE peIyIHUPOBAHBI M CHJIBHO Pa3IMYalOTCs, YTO M JIaJI0 Ha3BaHUE OTPSIY
«Pasnonorue». U3 6onee 9900 u3BecTHBIX BUIOB 0K0J0 1900 sBisitoTCS
npecHoBoAHBIMU. Amphipoda B ocHOBHOM AeTpuTO(ary Win nagaibIiuKH,
HEKOTOPBIC BUIBI TIOCIAIOT BOAOPOCITH HIIM OXOTATCS HA JAPYTHX PaKooO-
pa3sbix U HacekoMbIx (Wade et al., 2004; Westheide, Rieger, 2006).

4.3. Bviasnenue suoos-unouxamopos no zeny COIl Rotifera

Rotifera - Tum mepBUYHOPOTHIX )KUBOTHBIX. OCHOBHBIM XapaKTEPHBIM
MPU3HAKOM SIBJISIETCSl HAJIMYUE KOJIOBPAIIATEILHOTO ammapara — PecHUY-
HOTrO 00pa3oBaHMsI Ha TEpeIHEM KOHIE Teja, KOTOPBIH HCIOIB3YETCs
IJTSL TUTaHUS U IBMKeHus. Rotifera B ocHoBHOM CBOOOTHOKUBYIIIHE TPEC-
HOBOJIHbIE OOMTATENId, HO BCTPEYArOTCs W mpukperiénnelie. [lo pasmepy
KOJIOBPATKM He TpeBbImaroT 2 MM. Rotifera murarorcss opraHudeckum
JACTPUTOM, OAKTEPUSIMHU, MUKPOBOJOPOCISIMUA M TPOCTCHIIUMHU pa3MepOM
no 10 mukpomerpoB. Tum Rotifera Bxmogaer tpu kiacca: Monogononta,
Bdelloidea u Seisonidea. Rotifera oburaroT npenMyIecTBEeHHO B 3arpss-
HEHHBIX BoJax (AHAPOHUKOBA, 1996).

4.3.1. Qunozenemuueckun anaauz COIl Bdelloidea
Animalia — Rotifera — Eurotatoria — Bdelloidea

Bdelloidea - momkimacc mpecHOBOAHBIX KOJIOBPATOK, PACPOCTPaHEH-
HBIX 110 Bcemy Mupy. Omucano 6oee 450 BUIOB OTIMYAEMBIX B OCHOBHOM
no mopdosorun. OcHoBHble otiuums Bdelloidea or mpyrux Rotifera -
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UCKITIOUUTEIBHO TAPTCHOTCHETHYECKOE Pa3MHOKCHHE W CIIOCOOHOCTH
K aHrUApoOno3y Ha Bcex craausx xku3Hu. Bdelloidea - mukpoopranu3msr
nauHOM oT 150 MxM 10 700 MKM, OOJTBIIMHCTBO M3 HUX CIHMIIKOM MaJICHb-
KH€, 9TOOBI X MOKHO OBLIO YBHJIETh HEBOOPYKEHHBIM I'J1a30M. Britouator
pu otpsna: Philodinavida, Philodinida u Adinetida (Donner, 1965; Segers,
2007).

O0600mEHHOE (PUITOTCHETUYECKOE JIEPEBO IO MApPKEPHOMY TIEHY
COI Bdelloidea npencrasneno Ha puc. 4.3.1.1. ByTcTpen-3HadueHus puBe-
JICHBI PSJIOM C y3J1aMH JIepeBa.

Kak Buano w3z puc. 4.3.1.1, Ha 0OOOHIEHHOM MOJEKYJISIPHO-
(UIOreHETUYECKOM  JICpEeBE  BBIABICH 1  KjIacTep, COACpIKalIui
unaukaTopueie Buael Macrotrachela papillosa — o-unaukarop, Philodina
megalotrocha — o-b-ungukarop, Macrotrachela quadricornifera —
o-ungukarop, Adineta vaga — o0-b-ummukarop, Philodina citrina —
O-MHJIUKATOP, KOTOPBIC CrPYNIMPOBAHbI C HEUHIUKATOPHBIM BHJIOM
Pleuretra hystrix ¢ 6yrcrpen-3naucauem 62 %. B Taou. 4.3.1.1 npuseacHo
TaKCOHOMHYECKOE IMOJI0KEHUE CIPYIITUPOBAHHBIX OPTaHH3MOB.

Macrotrachela_papillosa_N_o

Philodina_megalotrocha_VSN_o-b

18

Pleuretra_hystrix_N_non-ind

61/62 Macrotrachela_quadncomnifera_VS_0

Adineta_vaga_N_o-b

23

Philodina_citnina_V_o

Bradyscela_clauda_N_non-ind

Rotaria_rotatoria_N_a

Puc 4.3.1.1. O6001ménHoe pumoreHeTuIeCcKoe AEPEBO
no mapkepaomy reny COl Bdelloidea
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Tabnuya 4.3.1.1

TakcoHOMUYECKOE MOJIOKEHHUE CIPYNIUPOBAHHBIX THAPOOUOHTOB

megalotrocha

Macrotrachela
quadricornifera

Philodina citrina

Order

Adinetida

Family

Adinetidae

Genus, Species

Adineta vaga

Takconomus Buabl-uaaukatopel Buibl-HEMHAUKATOPBI
Domain Eukaryota Eukaryota
Kingdom Animalia Animalia
Phylum Rotifera Rotifera
Class Eurotatoria Eurotatoria
Subclass Bdelloidea Bdelloidea
Order Philodinida Philodinida
Family Philodinidae Philodinidae
Genus, Species | Macrotrachella Pleuretra hystrix
papillosa
Philodina

Kak BumHo u3 tadin. 4.3.1.1, knactep CONEPKUT OpraHU3Mbl, KpoMe
Adineta vaga, 61u3k#e Mo TaKCOHOMHYECKOMY TIOJIOKEHUIO JI0 CeMEHCTBa

Philodinidae.

CpaBHUTENbHBIM aHAJIM3 CAlpPOOHOCTEH OpPraHMu3MOB M3 CIHCKOB
pa3HeIX aBTOpOB (Tabmn. 4.3.1.2) mokaszan coBmajeHuUe O-canpoOHOCTEH
misg opranuzmoB Macrotrachella papillosa, Macrotrachela quadricornifera
u Philodina citrina, 0-b-canmpooOnocreii s opranusmos Philodina
megalotrocha u Adineta vaga. Takum oOpaszom, Bux Pleuretra hystrix
st o3epa Hwxnuit KabGan moxker paccMaTpuBaThCsi KakK HHIUKATOP

0-canpoOHOCTH C BEpOATHOCTHIO 62 %0,
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Tabnuya 4.3.1.2
CanpoOHOCTh THAPOOMOHTOB U3 CIIMCKOB Pa3HBIX aBTOPOB

Bubl CanpoOnocts | CanpoOHOCTH CanpoOHOCTB
B. Cnaneuex R. Wegl 10 KJIaCTEPHU3aIHH
Macrotrachella
. 0 0 -
papillosa
Philodina
0-b 0-b -
megalotrocha
Macrotrachela
. : 0 0 -
quadricornifera
Adineta vaga 0-b 0-b -
Philodina citrina 0 0 -
Pleuretra hystrix - - 0

4.3.2. Qunozenemuueckun ananuz COl Monogononta
Animalia — Rotifera — Monogononta

O06001EHHOE (PUIOTEHETUYECKOE JEPEBO IO MapKEpHOMY TeHY
COIl Monogononta npuseneno Ha puc. 4.3.2.1. ByTcTpen-3HaueHus npuBe-
JICHBI PSIIOM C y3JaMU JiepeBa.

Kak Bugno wu3 puc. 4.3.2.1, Ha 0O0OOHIEHHOM MOJEKYJISIPHO-
(uoreHeTUYECKOM JIepeBe BBISIBJICEH 1| KjacTep, COAEp Kalluil BHU]T
Brachionus  urceus —  b-uamukarop —  crpynmmpoBaHHBIH
C HEWMHAMKATOpHBIM BuJoM Brachionus sessilis ¢ Oyrcrpen-3HaueHuem
48 %. B T1abm 4.3.2.1 mnpuBeAcHO TaKCOHOMHYECKOE IIOJIOKCHHUE
CTPYNIHUPOBAHHBIX OPTaHU3MOB.
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w3 Brachionus_plicatilis_V_b
Brachionus_quadndentatus_VSN_b
— Brachionus_sessilis_N_non-ind
48/33 ~— Brachionus_urceus_SN_b
Brachionus_calycdflorus_VSN_b-a
Brachionus_angulanis_VSN_b-a
Brachionus_diversicormis_VSN_®
Brachionus_rubens_V_a
Asplanchna_cf_sieboldi_S_o-b
Asplanchna_girodi_VSN_o-b
Brachionus_macracanthus_SN_non-ind
- Lecane_quadndentata_S_ o-b

no - Lecane_luna_VSN_ o
?&,T,E- Lecane_bulla_N_o
2153 ~—-~ Synchaeta_pectinata_VS_b-o

Tnchocerca_rattus_V_©
Euchlanis_dilatata_VSN_ o>
Trichocerca_capucina_VS_o
Platyras_quadncornis_VSN_p
- Polyarthra_dolichoptera_VSN_ 0
- Polyarthra_remata_N_o
Polyarthra_vulgarns_VSN_ o
Keratella_cochleanis_VSN_b-o
Notholca_acuminata_VSN_ ,
Lepadella_patella_S_o

— Trichocerca_longiseta_VSN_o
2al— Tnchocerca_similis_VN_o

1 E Mytilina_mucronata_S_b
Mytilina_ventrais_VSN_ o
n Ascomorpha_ecaudis_V_o
?E Keratella_quadrata_VSN_o-b
3 Keratella_valga_S_o-t

Puc. 4.3.2.1. O6001ménHoe puIoreHeTuIeCcKoe AEPEBO

no mapkepHomy reny COl Monogononta

Tabnuya 4.3.2.1
TakcoHOMHUYECKOE IMOJ0KEHUE CTPYIITUPOBAHHBIX THIPOOHMOHTOB

TakcoHomus Bunbl-unaukatopsl | Buabl-HEMHIMKATOPHI
Domain Eukaryota Eukaryota
Kingdom Animalia Animalia
Phylum Rotifera Rotifera
Class Monogononta Monogononta
Order Ploima Ploima
Family Brachionidae Brachionidae
Genus, Species | Brachionus urceus Brachionus sessilis
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Kak BugHO 13 T1a6m. 4.3.2.1, knactep COJIEp>KUT OPraHU3Mbl, OJTU3KHE
110 TAKCOHOMHUYECKOMY TIOJI0KEHHIO 10 poaa Brachionus. CpaBauTenbHbBIN
aHajlu3 CanpoOHOCTEM OpraHu3MOB U3 CIHCKOB pa3HbIX aBTOPOB
(tabx. 4.3.2.2) noka3an coBnagcHue D-me3ocanpoOHOCTEH I OpraHu3Ma
Brachionus urceus. Takum o0Opa3om, Bug Brachionus sessilis mis o3epa
Hwxnauit  Kaban  MokeT  paccMaTpuBaTbCid  KaKk — HUHAUKATOP
b-Me30canpoOHOCTH ¢ BEpOSITHOCTHIO 48 %.

Tabnuya 4.3.2.2
CanpoOHOCTh TUAPOOMOHTOB U3 CIIMCKOB Pa3HBIX aBTOPOB
Bubr Canpoonocts | CanpoOHOCTH CanpoOHOCTB
B. Cnanedex R. Wegl 0 KJIaCTepU3AINH
Brachionus urceus b b -
Brachionus sessilis - - b
Monogononta - kiacc KOJOBpPAaTOK, OOUTalOUIMX B OCHOBHOM

B TpecHON Bojme. K HUM OTHOCSTCS Kak CBOOOJHO IUIABAIOIIHME, TaK U
cuasiane Gopmbl. Y 0coOei ecTh TOIBKO OJTHA TOHA/IA, UTO U IAJI0 Ha3BaHUE
kiaccy. Kimace Brmrogaet 1570 Bumos (Segers, 2007).

4.4. 3axknrwuenue no 2nage 4
buonoukamoput 03ép Kaban no mapkepruomy zeny COI

Hwxe npuBenena o6o0ménnas tadnuna (tadn. 4.4.1) ¢ ykazanuem 75
ouounnaukaTopoB 1mo Mapkepnomy reHy COIl ruppobumontos o03ép Kaban
r. Kazaam, wu3 Hux 6 BHUIOB-OMOMHIUKATOPOB, BBHISBICHHBIX
1o Kjiactepusarui (KOJIMYECTBO HOBBIX BHJIOB YKa3aHO B CKOOKaX, BHJIBI
BBIJICJICHBI ITOTYEPKUBAHUEM ):

e 50 omomnauKaTOpOB 03¢pa Bepxuuii Kaban, n3 HUX 2 BHIa-HOBBIX
OMOWHIMKATOPOB I10 KJIaCTepHU3aIUH.
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0-carpoOHocTH — 16 BUJIOB:
Ascomorpha ecaudis
Camptocercus rectirostris
Ceriodaphnia quadrangula
Diaphanosoma brachyurum
Eurycercus lamellatus
Macrotrachela quadricornifera
Mytilina ventralis
Notholca acuminata
Philodina citrina
Polyarthra dolichoptera
Polyphemus pediculus
Sida crystalina
Trichocerca capucina
Trichocerca longiseta
Trichocerca rattus
Trichocerca similis

0-b-canpoOHOCTH — 9 BHIOB:
Asplanchna girodi
Bosmina longirostris
Euchlanis dilatata
Graptoleberis testudinaria
Keratella quadrata
Lecane luna
Leptodora kindtii
Philodina megalotrocha
Simocephalus vetulus

b-0-canpoOHOCTH — 4 BUjA:
Ceriodaphnia laticaudata
Daphnia cucullata
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Keratella cochlearis
Synchaeta pectinata

b-me3ocanpoonocTr — 10 (1) BuI0B:
Brachionus plicatilis Metacrangonyx longicaudus
Brachionus quadridentatus
Chydorus sphaericus
Daphnia longispina
Haemopis sanguisuga
Hemiclepsis marginata
Platyias quadricornis
Polyarthra vulgaris
Scapholeberis mucronata

b-a-me3ocanpoOHOCTH — 2 BUA:
Brachionus angularis
Brachionus calyciflorus

a-me3ocanpodHocty — 6 BujoB (1):
Asellus aquaticus Erpobdella nigricolis
Brachionus diversicornis
Brachionus rubens
Daphnia pulex
Erpobdella octoculata

a-p-canpoonoctu — 1 Bua: Daphnia magna
p-canpoonocTr — 1 Bua: Tubifex tubifex

p-a-carpoonoctu — 1 By Limnodrilus hoffmeisteri
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e 50 ouomngukaTtopoB o3epa Cpennuit KabaH, u3 HUX 2 BHUJIa-HOBBIX

OMOUHUKATOPOB:
0-canpoonocTy — 13 (1) Bu0B:

Bosmina coregoni Diaphanosoma mongolianum
Ceriodaphnia quadrangula
Diaphanosoma brachyurum
Lepadella patella
Macrotrachela quadricornifera
Mytilina ventralis
Notholca acuminata
Pleuroxus aduncus
Polyarthra dolichoptera
Sida crystalina
Trichocerca capucina
Trichocerca longiseta

0-b-canmpooHOCcTH — 15 BUIOB!
Acroperus harpae
Alona guttata
Asplanchna cf.sieboldi
Asplanchna girodi
Bosmina longirostris
Euchlanis dilatata
Graptoleberis testudinaria
Keratella quadrata
Keratella valga
Lecane luna
Lecane quadridentata
Leptodora kindtii
Leydigia acanthocercoides
Philodina megalotrocha
Simocephalus vetulus
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b-0-canpo6uoCcTH — 4 BHJA:
Ceriodaphnia laticaudata
Daphnia cucullata
Keratella cochlearis
Synchaeta pectinata

b-me3ocanpobrnocTu — 10 BUIOB:
Brachionus quadridentatus
Brachionus urceus
Chydorus sphaericus
Daphnia longispina
Haemopis sanguisuga
Leydigia leidigii
Mytilina mucronata
Platyias quadricornis
Polyarthra vulgaris
Scapholeberis mucronata

b-a-me3ocanpodHOCTH — 4 BUA!
Brachionus angularis
Brachionus calyciflorus
Moina brachiata
Moina micrura

a-mesocarnpoonoctu — 3 (1) Buaa:
Brachionus diversicornis Erpobdella nigricolis
Daphnia pulex

p-canpoonocTr — 1 Bua: Tubifex tubifex

193



e 45 OuounaukatopoB o3epa Hwxuuii KabaH, n3 HuUX 4 BHJIa-HOBBIX

OMOWHUKATOPOB:

0-canpoonocT — 11 (1) Bu0B:
Ceriodaphnia quadrangular Pleuretra hystrix
Diaphanosoma brachyurum
Lecane bulla

Macrotrachella papillosa
Mytilina ventralis
Notholca acuminata
Polyarthra dolichoptera
Polyarthra remata
Trichocerca longiseta
Trichocerca similis

0-b-canpobnoctu — 11 BHIOB:
Adineta vaga
Asplanchna girodi
Bosmina longirostris
Euchlanis dilatata
Graptoleberis testudinaria
Keratella quadrata
Lecane luna
Leptodora kindtii
Leydigia acanthocercoides
Philodina megalotrocha
Simocephalus vetulus

b-0-canpoOHOCTH — 3 BHA:
Ceriodaphnia laticaudata
Daphnia cucullata
Keratella cochlearis
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b-me3ocanpoonocTu —10 (1) Bu10B:
Brachionus quadridentatus Brachionus sessilis
Brachionus urceus
Chydorus sphaericus
Daphnia longispina
Gammarus roeseli
Leydigia leidigii
Platyias quadricornis
Polyarthra vulgaris
Scapholeberis mucronata

b-a-me3ocanpodHOCTH — 3 BUA!
Brachionus angularis
Brachionus calyciflorus
Moina micrura
a-me3ocanpodnocty — 6 (1) BUIOB:

Asellus aquaticus Erpobdella nigricolis
Brachionus diversicornis
Helobdella stagnalis
Moina macrocopa
Rotaria rotatoria

a-p-canpoonoctu — 1 Bua: Daphnia magna
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buounaukarops! 03€p Kaban no mapkepuomy reny COI

Tabnuya 4.4.1

Canpo0- Canpo6HocTh
Lapcmeo | Tun Knacc Ompsao Cemeiicmeo Buo O3épa Kadan HOCTh 1o KJIacTepu-
B. Caaneuek 3alUHU
COl Clitellata
Animalia | Annelida Clitellata Hirudinida | Erpobdellidae Erpobdella octoculata Bepxuuit a
Animalia | Annelida Clitellata Hirudinida | Erpobdellidae Erpobdella nigricolis Bepxumii | Cpennuii | HuxHuit a
Animalia | Annelida Clitellata Hirudinida | Haemopidae Haemopis sanguisuga Bepxuuii | Cpemuuit b
Animalia | Annelida Clitellata Hirudinida | Glossiphoniidae Hemiclepsis marginata Bepxuuit b
Animalia | Annelida Clitellata Hirudinida | Glossiphoniidae Helobdella stagnalis Huwxauit a
Animalia | Annelida Clitellata Haplotaxida | Naididae Limnodrilus hoffmeisteri Bepxuuit p-a
Animalia | Annelida Clitellata Haplotaxida | Naididae Tubifex tubifex Bepxumit | Cpeanuit p
COlI Branchiopoda
Animalia | Arthropoda | Branchiopoda | Diplostraca | Moinidae Moina brachiata Cpenuuit b-a
Animalia | Arthropoda | Branchiopoda | Diplostraca | Moinidae Moina micrura Cpenunii | Huwkauid b-a
Animalia | Arthropoda | Branchiopoda | Diplostraca | Moinidae Moina macrocopa Hwxanii a
Animalia | Arthropoda | Branchiopoda | Diplostraca | Bosminidae Bosmina coregoni Cpenmmuii 0
Animalia | Arthropoda | Branchiopoda | Diplostraca | Bosminidae Bosmina longirostris Bepxuuii | Cpenunii | Hwkunit 0-b
Animalia | Arthropoda | Branchiopoda | Diplostraca | Chydoridae Pleuroxus aduncus Cpenmmuii 0
Animalia | Arthropoda | Branchiopoda | Diplostraca | Daphniidae Scapholeberis mucronata Bepxumii | Cpennuii | HuxHuit b
Animalia | Arthropoda | Branchiopoda | Diplostraca | Polyphemidae Polyphemus pediculus Bepxuuii 0
Animalia | Arthropoda | Branchiopoda | Diplostraca | Eurycercidae Eurycercus lamellatus Bepxuuii 0
Animalia | Arthropoda | Branchiopoda | Diplostraca | Daphniidae Daphnia cucullata Bepxuuii | Cpennuit | Huxuuii b-o
Animalia | Arthropoda | Branchiopoda | Diplostraca | Daphniidae Daphnia longispina Bepxumit | Cpenumit | Hixanit b
Animalia | Arthropoda | Branchiopoda | Diplostraca | Daphniidae Daphnia magna Bepxuuii HuoxHuii a-p
Animalia | Arthropoda | Branchiopoda | Diplostraca | Sididae Sida crystalina Bepxuuit | Cpemauit 0
Animalia | Arthropoda | Branchiopoda | Diplostraca | Daphniidae Daphnia pulex Bepxuuit | Cpemauit a
Animalia | Arthropoda | Branchiopoda | Diplostraca | Leptodoridae Leptodora kindtii Bepxuuii | Cpennuit | Huxuuii 0-b
Animalia | Arthropoda | Branchiopoda | Diplostraca | Chydoridae Graptoleberis testudinaria Bepxumit | Cpenumit | Huxunit 0-b
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Canpo0- CanpodHocTh
Lapcmeo | Tun Knacc Ompsno Cemeiicmeo Buo O3épa Kadan HOCTh 1o KJIacTepu-
B. Caaneuex 3auumn

Animalia | Arthropoda | Branchiopoda | Diplostraca | Daphniidae Simocephalus vetulus Bepxumii | Cpennuii | HuxHuii 0-b
Animalia | Arthropoda | Branchiopoda | Diplostraca | Daphniidae Ceriodaphnia laticaudata Bepxumit | Cpenmumit | Hwxunit b-o
Animalia | Arthropoda | Branchiopoda | Diplostraca | Daphniidae Ceriodaphnia quadrangula Bepxumii | Cpennuii | HuxHuit 0
Animalia | Arthropoda | Branchiopoda | Diplostraca | Sididae Diaphanosoma brachyurum Bepxumit | Cpenumit | Hwkunit 0
Animalia | Arthropoda | Branchiopoda | Diplostraca | Sididae Diaphanosoma mongolianum Cpennmii 0
Animalia | Arthropoda | Branchiopoda | Diplostraca | Chydoridae Chydorus sphaericus Bepxumii | Cpennuii | HuxHuii b
Animalia | Arthropoda | Branchiopoda | Diplostraca | Chydoridae Leydigia acanthocercoides Cpenuuii | Huwxauid 0-b
Animalia | Arthropoda | Branchiopoda | Diplostraca | Chydoridae Leydigia leidigii Cpenunii | Huwxauit b
Animalia | Arthropoda | Branchiopoda | Diplostraca | Chydoridae Acroperus harpae Cpennmit 0-b
Animalia | Arthropoda | Branchiopoda | Diplostraca | Chydoridae Camptocercus rectirostris Bepxuuii 0
Animalia | Arthropoda | Branchiopoda | Diplostraca | Chydoridae Alona guttata Cpennuii 0-b

COI Malacostraca
Animalia | Arthropoda | Malacostraca | Amphipoda | Gammaridae Gammarus roeseli HuwxHuit b
Animalia | Arthropoda | Malacostraca | Amphipoda | Metacrangonyctidae | Metacrangonyx longicaudus Bepxuuii b
Animalia | Arthropoda | Malacostraca | Isopoda Asellidae Asellus aquaticus Bepxuuii Hxanit a

COl Bdelloidea
Animalia | Rotifera Eurotatoria Philodinida | Philodinidae Macrotrachella papillosa Hwoxnawuii 0
Animalia | Rotifera Eurotatoria Philodinida | Philodinidae Philodina megalotrocha Bepxuuii | Cpenuuii | Huwkuuit 0-b
Animalia Rotifera Eurotatoria Philodinida | Philodinidae Pleuretra hystrix Hwoxnawuii 0
Animalia | Rotifera Eurotatoria Philodinida | Philodinidae Macrotrachela quadricornifera | Bepxuuii | Cpenuuit 0
Animalia | Rotifera Eurotatoria Adinetida Adinetidae Adineta vaga Huxuuii 0-b
Animalia | Rotifera Eurotatoria Philodinida | Philodinidae Philodina citrina Bepxuuii 0
Animalia | Rotifera Eurotatoria Philodinida sBe(jjeilsIOIdea neerae Rotaria rotatoria Hucimi a

COI Monogononta
Animalia | Rotifera Monogononta | Ploima Brachionidae Brachionus plicatilis Bepxuuit b
Animalia Rotifera Monogononta | Ploima Brachionidae Brachionus quadridentatus Bepxunit | Cpenuuit | Hroxauit b
Animalia | Rotifera Monogononta | Ploima Brachionidae Brachionus sessilis Hxanii b
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Canpo0- CanpodHocTh
Lapcmeo | Tun Knacc Ompsno Cemeiicmeo Buo O3épa Kadan HOCTh 1o KJIacTepu-
B. Caaneuek 3alUHU

Animalia | Rotifera Monogononta | Ploima Brachionidae Brachionus urceus Cpenunii | Huwxauii b
Animalia | Rotifera Monogononta | Ploima Brachionidae Brachionus calyciflorus Bepxumit | Cpenmumit | Hwxunit b-a
Animalia | Rotifera Monogononta | Ploima Brachionidae Brachionus angularis Bepxumii | Cpennuii | HuxHuit b-a
Animalia | Rotifera Monogononta | Ploima Brachionidae Brachionus diversicornis Bepxumit | Cpenumit | Hwkunit a
Animalia | Rotifera Monogononta | Ploima Brachionidae Brachionus rubens Bepxuuit a
Animalia | Rotifera Monogononta | Ploima Asplanchnidae Asplanchna cf.sieboldi Cpenuuit 0-b
Animalia | Rotifera Monogononta | Ploima Asplanchnidae Asplanchna girodi Bepxuuit | Cpenmunit | Hwxunit 0-b
Animalia | Rotifera Monogononta | Ploima Brachionidae Brachionus calyciflorus Bepxumii | Cpennuii | HuxHuit b-a
Animalia__| Rotifera Monogononta | Ploima Lecanidae Lecane quadridentata Cpenumii o-b
Animalia | Rotifera Monogononta | Ploima Lecanidae Lecane luna Bepxumit | Cpenmmit | Hwkrmid o-b
Animalia | Rotifera Monogononta | Ploima Lecanidae Lecane bulla Himxuui 0
Animalia | Rotifera Monogononta | Ploima Synchaetidae Synchaeta pectinata Bepxumit | Cpenmmii b-o
Animalia | Rotifera Monogononta | Ploima Trichocercidae Trichocerca rattus Bepxnuii 0
Animalia | Rotifera Monogononta | Ploima Brachionidae Euchlanis dilatata Bepxunii | Cpennmii | Humkuuit o0-h
Animalia | Rotifera Monogononta | Ploima Trichocercidae Trichocerca capucina Bepxuuii | Cpenuuid 0
Animalia | Rotifera Monogononta | Ploima Brachionidae Platyias quadricornis Bepxunii | Cpennnii | Hwxnnii b
Animalia | Rotifera Monogononta | Ploima Synchaetidae Polyarthra dolichoptera Bepxunii | Cpennnii | Hwxnnii 0
Animalia | Rotifera Monogononta | Ploima Synchaetidae Polyarthra remata Hinxuuid 0
Animalia | Rotifera Monogononta | Ploima Synchaetidae Polyarthra vulgaris Bepxunii | Cpennnit | Hmxnnii b
Animalia | Rotifera Monogononta | Ploima Brachionidae Keratella cochlearis Bepxuuii | Cpenuuii | Huwkuuit b-o
Animalia | Rotifera Monogononta | Ploima Brachionidae Notholca acuminata Bepxumit | Cpenumit | Hixanit 0
Animalia | Rotifera Monogononta | Ploima Lepadellidae Lepadella patella Cpenuuii 0
Animalia | Rotifera Monogononta | Ploima Trichocercidae Trichocerca longiseta Bepxunit | Cpennnit | Hwxuuit 0
Animalia | Rotifera Monogononta | Ploima Trichocercidae Trichocerca similis BepxHnit Hroxanit 0
Animalia | Rotifera Monogononta | Ploima Brachionidae Mytilina mucronata Cpenuuii b
Animalia | Rotifera Monogononta | Ploima Brachionidae Mytilina ventralis Bepxuuit | Cpennuil | Huxnuii 0
Animalia | Rotifera Monogononta | Ploima Gastropidae Ascomorpha ecaudis BepxHnii 0
Animalia | Rotifera Monogononta | Ploima Brachionidae Keratella quadrata Bepxuuit | Cpennuii | Humxunit o-b
Animalia | Rotifera Monogononta | Ploima Brachionidae Keratella valga Cpennnit 0-b
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5. buonankaTtopsl 03ép Kaban mo mapkepHomy reny rbcL

Hwuxe npuBeneHbl pe3ynbTaTbl UCCIEIOBAHUS 110 MAPKEPHOMY T'€HY
rbcL hoToCHHTE3NPYIOMNX OPraHU3MOB.

5.1. Beiaenenue suoos-unouxamopos no 2eny rbcL Cyanobacteria
O000mEnHOE (PUITOreHETHIECKOE IEPEBO 110 MapKepHOMY T'eHy rbclL
Cyanobacteria mpuBeneno Ha puc.5.1.1. Byrcrpen-3HaueHus: MpUBEICHBI
PSJIOM C y3JIaMH JiepeBa.
Kak Buwgno w3 puc. 5.1.1, Ha 0000mEHHOM MOJIEKYISIPHO-
(UIIOTEHETUYECKOM  JIEPEBE BBISABICHO 3 KjacTepa, COJSpIKaIluX
WHJMKATOPHBIC BUBI THIPOOMOHTOB Pa3HBIX 30H CAlpPOOHOCTH M BH/IBI,

HC UMCBIIUC PAHCC CTATYC MHANKATOPHBbIX:

83151 Oscillatonia_nigro-vindis_VSN_non-ind

Oscillatona_tenuis_S_a 1
Limnoraphis_robusta_SN_non-ind
Lyngbya_aestuara_VSN_non-ind
Planktothrix_agardha_VSN_non-ind
Phormidium_ambiguum_N_non-ind

100100

Phormidium_imguum_f._minor_N_non-ind
— Arthrospira_platensis_SN_b

% — Symploca_atlantica_V_non-ind
Microcystis_vindis_N_non-ind

Microcystis_aeruginosa_VSN_b 2
;&—{_T: Microcystis_botrys_N_non-ind
2% Anabaena_cylindrica_V_non-ind

Leptolyngbya_boryana_V_non-ind
Cyanobium_gracile_VS_non-ind

1001100

7067

Synechococcus_rubescens_V_non-ind

Thermosynechococcus_elongatus_V_non-ind

Limnothrix_planktonica_V_non-ind

Phormidium_laminosum__V_non-ind

7% Thermoleptolyngbya_albertanoe__V_non-ind
66 — Chlorogloeopsis_fritschi_V_non-ind

L Fischerella_muscicola__V_non-ind

Chrysosporum_ovaksporum_V_non-ind

Anabaena_vanabilis_V_non-ind

Desmonostoc_muscorum_VS_non-ind
Dolichospermum_lemmermanni_V_non-ind
Nostoc_spongiaeforme_V_non-ind
Dolichospermum_planctonicum_V_non-ind
Dolichospermum_circinale_V_non-ind

Dolichospermum_crassum_VS_non-ind
Mastigocladus_laminosus_V_non-ind

Anabaena_sheremetievi_VS_non-ind

200100 Anabaena_augstumalis_V_non-ind
65/ Aphanizomenon_flos-aquae_VSN_b 3
1755 Anabaena_affinis_SN_b
100/100 Anabaena_flos-aquae_VSN_b

Puc. 5.1.1. O6006mEnHOE HUITOreHETHUECKOE IEPEBO
o mapkepHomy reny rbcL Cyanobacteria
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Knacrep 1: Bum Oscillatoria tenuis — a-unauKaTOp — CrpynnupoBaH
¢ "HemHaukaTtopHbiMu Bujaamu Oscillatoria nigro-viridis u Limnoraphis
robusta, ¢ BeicokuM OyTcTpern-3HadeHueM 83 %. B ta6a. 5.1.1 npuBeneHo

TaKCOHOMHYECKOE ITOJI0KCHUE CTPYIITUPOBAHHBIX OPTaHU3MOB.
Tabnuya 5.1.1

TakcoHOMUYECKOE MOJIOKEHHUE CIPYNIUPOBAHHBIX THAPOOUOHTOB

Takconomus Buabl-uaaukatopel Buibl-HEMHAUKATOPBI
Domain Bacteria Bacteria
Phylum Cyanobacteria Cyanobacteria
Class Cyanophyceae Cyanophyceae
Order Oscillatoriales Oscillatoriales
Family Oscillatoriaceae Oscillatoriaceae
Genus, Species | Oscillatoria nigro- Oscillatoria tenuis

viridis Limnoraphis robusta

Kak BumHO 13 Taba. 5.1.1, knactep cOaepKUT OpraHU3MBbl, OJTU3KHE
10 TAKCOHOMHUYECKOMY TT0JIOKeHHIO 10 cemeiicTBa Oscillatoriaceae u pona
Oscillatoria.
U3 CIHCKOB pa3HbIX aBTOpoB (Tabi. 5.1.2) mokaszan Onu3kue 3HAYCHUS

CpaBHHUTENBHBIN  aHAIM3  CAlPOOHOCTEH  OpPraHU3MOB
o canpooHocTH A1 opranu3zma Oscillatoria tenuis. Takum 00pazoM, BUIBI
Oscillatoria nigro-viridis nis 03ép Kabdan u Limnoraphis robusta mis 03ép
Kaban
KaK MHIUKATOPBI a-Me30CcanpoOHOCTH ¢ BeposiTHOCTHIO 83 %.

Tabnuya 5.1.2

CanpoOHOCTh THIPOOMOHTOB U3 CITUCKOB Pa3HbIX aBTOPOB

Cpenuuii  Kaban wu  Hwxknuii MOTYT  pacCMaTpUBATHCS

Bus CanpoOnocts | CanipoOHOCcTh | CanpoOHOCTH
B. Cnaneuek | C. bapuHoBa | 110 KjacTepHu3aiuu
Oscillatoria tenuis a b-a -
Oscillatoria nigro-
. - b a
viridis
Limnoraphis robusta - - a
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Knactep 2:
CTPYINIUPOBAH C

Bux  Microcystis aeruginosa

HCUHIMWKATOPHBIMHA

BUJIAMU

Microcystis

b-unguKaTOP

viridis

u Microcystis botrys, ¢ Beicokum 0yterpen-3nadennem 100 %. B tada. 5.1.3
IPHUBEICHO TAKCOHOMUYECKOE TIOJI0KEHUE CIPYIITMPOBAHHBIX OPraHU3MOB.

Tabauya 5.1.3

TakcoHOMUYECKOE MOJIOKEHHUE CIPYNIUPOBAHHBIX THAPOOUOHTOB

Takconomus Bunabl-uaaukatopsl Buibl-HENHAUKATOPBI

Domain Bacteria Bacteria

Phylum Cyanobacteria Cyanobacteria

Class Cyanophyceae Cyanophyceae

Order Chroococcales Chroococcales

Family Microcystaceae Microcystaceae

Genus, Species | Microcystis aeruginosa | Microcystis viridis
Microcystis botrys

Kak BugHO 13 Tabn. 5.1.3, knactep COAEpKUT OpraHU3MBbl, OJTU3KHE

10 TAKCOHOMUYECKOMY TIOJIOKEHUI0 10 poaa Microcystis. CpaBHUTETbHBIH

dHaJIn3

canpoOHOCTE OpPraHu3MOB U3

CIIMCKOB pPAa3HbBIX aBTOPOB

(tabn. 5.1.4) nokasan OIM3KUE MO 3HAYECHUIO CAPOOHOCTH JIJI OpraHu3Ma
Microcystis aeruginosa. Takum o0pa3om, Buasl Microcystis viridis
u Microcystis botrys mist ozepa Humxauii Kaban MoryT paccMaTpuBaThCs

KaK WHIUKATOPHI D-Me30canpobHoCcTH ¢ BeposTHOCTRIO 100 %.
Tabnuya 5.1.4
CanpoOHOCTh THIPOOMOHTOB U3 CITUCKOB Pa3HbIX aBTOPOB

Bus CanpoOnocts | CanpobHOCTs | CanmpoOHOCTH
B. Cnaneuex | C. bapuHoBa | o Kjiactepusanuu
|\/|ICFO.CyStIS b b-0 )
aeruginosa
Microcystis viridis - b
Microcystis botrys - 0 b
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Knacrep 3: Bunbl Anabaena affinis — b-uraukarop, Aphanizomenon
flos-aquae — b-ungukarop u Anabaena flos-aquae — b-uamukaTop —
CTpYNIMPOBAaHbl ¢ HEWHAWKATOPHBIMU BuaamMu Anabaena sheremetevi
u Anabaena augstumalis, ¢ BwicokuMm OyrcTpen-3HadeHuem 100 %.
B Ta6:71. 5.1.5 npuBeieHO TAKCOHOMUYECKOE MOJI0KEHUE CIPYIITUPOBAHHBIX
OpraHN3MOB.

Tabnuya 5.1.5

TakCOHOMUYECKOE MOJIOKEHHUE CIPYNIUPOBAHHBIX THAPOOUOHTOB

Taxconomus Bunabi-unaukaTopsl Bunabi-HeMHAUKATOPHI

Domain Bacteria Bacteria

Phylum Cyanobacteria Cyanobacteria

Class Cyanophyceae Cyanophyceae

Order Nostocales Nostocales

Family Nostocaceae Nostocaceae

Genus, Species Anabaena affinis Anabaena sheremetevi
Anabaena flos-aquae Anabaena augstumalis

Family Aphanizmenonaceae

Genus, Species Aphanizomenon flos-
aquae

Kak BumHO U3 Tabm. 5.1.5, kgactep CONEPKUT OPraHU3MBI, OJIN3KHUE
MO0 TAaKCOHOMHUYECKOMY TMOJIOXKEeHHWIO 10 poxa Anabaeba, xpome
Aphanizomenon flos-aquae. CpaBHUTECIBHBIA aHAIW3 CaApPOOHOCTEH
OpraHM3MOB U3 CIIMCKOB Pa3HbIX aBTOPOB (Tad:. 5.1.6) mokasay coBnajeHue
b-me3ocanpobHocTedt st opranm3ma Anabaena affinis u  Onauskue
o 3HAYCHHWIO campoOHocTH Uil opranu3MoB Anabaena flos-aquae
u Aphanizomenon flos-aquae. Takum oOpasom, Buasl Anabaena
sheremetevi mis o3¢p Bepxuuit Kaban u Cpennuii Kaban, Anabaena
augstumalis mms  o3zepa Bepxauit KabGan Moryr paccmaTpuBaThes
KaK WHIUKATOPHI D-Me30canpobHocTH ¢ BeposTHOCTRIO 100 %.
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Tabnuya 5.1.6
CanpoOHOCTh THAPOOMOHTOB U3 CIIMCKOB Pa3HBIX aBTOPOB

Bubl Canpobnocts | CanpooHOCTs | CanmpoOHOCTH
B. Cnageuek | C. bapuHoBa | 1o KjiacTepu3zaluu
Anabaena affinis b b -
Anabaena flos-
b b -

aguae
Aphanizomenon
P b b-a i
flos-aquae
Anabaena b
sheremetevi
Anabaena

. - 0-b b
augstumalis

Kak BuUJHO W3 BBIIIENPUBEACHHOIO aHain3a, KIIACTEPHI COJEpKAT
OpTraHU3MBbI, OJIM3KHE TI0 TAKCOHOMUYIECKOMY TIOJIOKECHHIO 10 poaoB Micro-
cystis m Anabaena, a raxxe o cemeiictBa Oscillatoriaceae.

- Anabaena - poa HMTYATHIX IMAHOOAKTEPHH, BXOIAIIUX B COCTaB
IJIAHKTOHA. B  KOJIOHMSIX UMEIOTCS a30T(PUKCUPYIOIMINE TE€TEPOIUCTHI.
Anabaena o0Opa3yroT CHMOMOTHYECKHE OTHOIICHHUS ¢ HEKOTOPBIMU pacTe-
HusMu. Anabaena - ouH U3 4eTHIPEX POJIOB ITHAHOOAKTEPHH, BBIICIISIO-
IMX  HEUPOTOKCHHBI, OIMAacCHble IS JKUBOTHBIX M  YEJIOBEKA.
[Ipu cumOMO3€¢ ATH TOKCHHBI 3alIUINAIOT pAacTCHHSA-X03snHa Anabaena
ot moemanwms (Herrero, Flores, 2008).

- Microcystis — po1 0THOKJIETOYHBIX ¥ KOJIOHHATBHBIX TIPECHOBOIHBIX
IuaHoO0aKTeprid, BKITIOUAIOIINK BpeTOHOCHBIN Br Microcystis aeruginosa,
BBI3BIBAIOIINI IIBETEHUE BOIbI. MHOTHE BU I MICrocystiS MOTYT IIpoTy1IH-
pOBaTh HEWPOTOKCUHBI W TEMATOTOKCHUHBI, HANpUMEp, MHUKPOLUCTUH
U 1maHonenTonud. LBerymmii Microcystis 3a cuer OBICTPOro ACIICHHS
1 00pa30BaHUs IIABYYMX T'a30BbIX My3bIpE CIOCOOEH OBICTPO MOKPHIBATH

MMOBEPXHOCTh BOJbI, BHITECHSIA JIPYyTUil (POTOCUHTETUYEKCKUE OPraHU3MBbI
(Rinta-Kanto et al., 2005).
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- Oscillatoriaceae — cemeicTBO, BKIOYAIOIIEE HECKOIBKO HAMOOIEE
BaYKHBIX POJOB IMaHoOakTepuid — Lyngbya, Oscillatoria u Phormidium.

5.2. Boiasnenue suoos-unouxkamopos no zeny rbcL Bacillariophyta

Hwxe mpuBeneHsl pe3yiabTaThl (UIOTCHETHYECKOTO aHalin3a THIPO-
ononToB 03¢p Kaban mo MapkepHomy reHy rbCL B COOTBETCTBHE C TaKCO-
HOMHUYECKHUM TI0JIOKEHUEM:

kinaga Ochrophyta
otnen Bacillariophyta

kiacc Bacillariophyceae
nopsimok Bacillariales
nopsmok Cymbellales
nopsimok Naviculales
nopsaok Thalassiophysales

kiacc Coscinodiscophyceae

kiacc Fragillariophyceae

5.2.1. @unozenemuueckuii anaausz rbcL Bacillariales
Ochrophyta — Bacillariophyta — Bacillariophyceae — Bacillariales

Bacillariales — mopsimok nuaroMoBBIX Bozjopocieli kiacca Bacillari-
ophyceae, Bxarogaronuii okosio 10 pogoB. Pa3uyunbie BUABI MOTYT OOUTATh
B IIPECHOM, MOPCKOW WJIM THUIIEPTAIIMHHON BOJE.

O0600ménHOE PMITOTCHETHIECKOE IEPEBO TI0 MapKepHOMY T'eHy rbclL
Bacillariales mpuseneno na puc. 5.2.1.1. byTcrpen-3HaueHus MPUBEICHEI
PSZIOM C y3J1aMU JiepeBa.

Kaxk BunmHO u3 puc. 5.2.1.1, Ha 00001IEHHOM MOJIEKYJIIPHO-(PUIOTeHE-
TUYECKOM JIEPEBE BBHISBICHO 3 KJacTepa ¢ BEICOKUM OyTCTpeIN-3HAUCHUEM,
coJiepKaluX WHIWKATOPHBIE BUABI THAPOOMOHTOB Pa3HbIX 30H CAlpOOHO-
CTHU W BUJIbI, HE UMEBIIIME PaHEe CTATyC UHIUKATOPHBIX:
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ﬂ: Nitzschia_amphibia_V_non-ind
S42 Nitzschia_inconspicua_VN_non-ind
Nitzschia_frustulum_V_non-ind

Nitzschia_fonticola_VSN_o-b
17 Pseudo-nitzschia_arenysensis_V_non-ind 1
5235 - -

100/32 Pseudo-nitzschia_multistriata_V_non-ind
42 ‘: Nitzschia_linearis_S_o-b
1004100 Psammodictyon_constrictum_V_non-ind
Nitzschia_aciculans_VSN_a
94495 __: Nitzschia_capiteliata_VN_non-ind 3
37 87/90 Nitzschia_palea_VSN_a

Tryblionella_apiculata_N_non-ind

45

Cylindrotheca_closterium_VSN_non-ind

Cymbellonitzschia_banzuensis_V_non-ind

Nitzschia_recta_N_b-a

Puc. 5.2.1.1. O6061ménHOE PUIOTEHETUUECKOE IEPEBO M0 MAPKEPHOMY
reny rbcL Bacillariales

Knacrep 1: Bua Nitzschia fonticola — 0-b-unaukarop — crpynmnupoBan
c HEWHIUKATOPHBIMHU BUIAMU Pseudo-nitzschia arenysensis
u Pseudo-nitzschia multistriata ¢ Oyrcrpen-3nauenuem 52 %. B Tabm.
5.2.1.1 mnpuBeAeHO TaKCOHOMUYECKOE TIOJIOKEHHUE CTPYNIUPOBAHHBIX

OpraHU3MOB.

Tabnuya 5.2.1.1
TakcoHOMHYECKOE TIOJIOKEHHE CTPYIIITUPOBAHHBIX THAPOOHMOHTOR

Taxconomust Buapsi-ungukatopsl Buapi-HemHIUKATOPHI

Domain Eukaryota Eukaryota

Kingdom Chromista Chromista

Phylum Ochrophyta Ochrophyta

Class Bacillariophyceae Bacillariophyceae

Order Bacillariales Bacillariales

Family Bacillariaceae Bacillariaceae

Genus, Species | Nitzschia fonticola | Pseudo-nitzschia arenysensis
Pseudo-nitzschia multistriata

Kak BugHO 13 Ta6d. 5.2.1.1, Kkmactep COIEPKUT OPraHU3MBbl, OJTU3KHE
0 TaKCOHOMHYECKOMY IIOJIOKEHHMIO 10 ceMeiictBa Bacillariaceae.
CpaBHUTEIbHBIM aHAIU3 CAlpPOOHOCTEH OPraHM3MOB M3 CIIMCKOB Pa3HbIX
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aBTOpoB (Tabm. 5.2.1.2) mokaszay OJW3KWE IO 3HAYCHHUIO CAlpOOHOCTH
mis opranusma Nitzschia fonticola. Takum o6pasom, Buabl Pseudo-
nitzschia arenysensis u Pseudo-nitzschia multistriata nns o3epa Bepxumii
Kaban wMoryr paccMarpuBaThcs KaK HWHIUKATOpBI 0-D-campoOHOCTH
C BEpOSTHOCTHIO 52 Y.

Tabnuya 5.2.1.2

CanpoOHOCTh THAPOOMOHTOB U3 CIIMCKOB Pa3HBIX aBTOPOB

Bubl Canpobnocts | CanpooHOCTs | CanmpoOHOCTH
B. Cmaneuex | C. bapuHoBa | o Kilactepusanuun
Nitzschia fonticola 0-b 0 -
Pseudo-nitzschia
arenysensis
Pseudo-nitzschia
multistriata

i i 0-b

i i 0-b

Knacrep 2: Bun Nitzschia linearis — 0-b-unaukarop — crpynmnupoBan

C HEMHIMKATOpPHBIM BHaoM Psammodictyon constrictum ¢ BbICOKHM

oyrcrpen-3nauenrem 100 %. B ta6. 5.2.1.3 npuBe1eHO TAKCOHOMHUYECKOE
MIOJIOKCHHE CTPYIIITUPOBAHHBIX OPTaHU3MOB.

Tabnuya 5.2.1.3

TakcoHOMUYECKOE MOJIOKEHUE CIPYNIUPOBAHHBIX TUAPOOUOHTOB

TakcoHomust | Buabl-uHAUKATOPHI Bunabi-HeMHIUKATOPBI
Domain Eukaryota Eukaryota
Kingdom Chromista Chromista
Phylum Ochrophyta Ochrophyta
Class Bacillariophyceae | Bacillariophyceae
Order Bacillariales Bacillariales
Family Bacillariaceae Bacillariaceae
Genus, Species | Nitzschia linearis Psammodictyon constrictum

Kaxk BugHO 13 Ta6:m1. 5.2.1.3, Kmactep COAEepKUT OpraHU3MBbl, OJTU3KHE

0 TaKCOHOMHYECKOMY IIOJIOKEHHMIO 10 ceMeiictBa Bacillariaceae.
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CpaBHUTEIIBHBIN aHANIN3 CAIMPOOHOCTEH OPraHU3MOB M3 CIIMCKOB Pa3HBIX
aBTopoB (Tabnm. 5.2.1.4) mokazan 0-b-canpoOHoOCTEH
mis opranu3ma Nitzschia linearis. Takum o0Opa3som, Bua Psammodictyon

constrictum s o3epa Bepxumit KabGaH MoOXeT paccMaTpHBAThHCS

COBIIAJCHUC

KaK MHJIHKaTOp 0-b-canpoOHocTH ¢ BeposiTHOCcThIO 100 %.

Tabnuya 5.2.1.4
CanpoOHOCTh THAPOOMOHTOB U3 CIIMCKOB Pa3HBIX ABTOPOB

Bubt Canpobnocts | CampooHOCTs | CanmpoOHOCTH
B. Cnaneuex
Nitzschia linearis 0-b

Psammodictyon

constrictum

C. bapuHOoBa | O KJIacTEpU3ALUH

0-b -

i i 0-b

Knacrep 3: Buabl Nitzschia acicularis u Nitzschia palea -
a-WHIUKATOPBl — CTPYNIHUPOBAaHBI ¢ HeWHAMKAaTOpHBIM BuaoM Nitzschia
capitellata ¢ Beicokum Oyrcrpen-znadenuem 95 %. B Ttabn. 5.2.1.5
MPUBEACHO TAKCOHOMHYECKOE TI0JI0KEHHUE CTPYTIIITUPOBAHHBIX OPTraHU3MOB.

Tabnuya 5.2.1.5
TakcoHOMHYECKOE TIOJIOKEHHE CTPYIIITUPOBAHHBIX THAPOOHOHTOB

TaxkcoHoMus Buapsi-ungukatopsl Bunabi-HeMHIUKATOPHI
Domain Eukaryota Eukaryota
Kingdom Chromista Chromista
Phylum Ochrophyta Ochrophyta
Class Bacillariophyceae Bacillariophyceae
Order Bacillariales Bacillariales
Family Bacillariaceae Bacillariaceae
Genus, Species | Nitzschia acicularis Nitzschia capitellata
Nitzschia palea
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Kak BuaHo u3 Ttabma. 5.2.1.5, knactep coaepKUT opraHu3Mbl, OJIM3KUE

0 TaKCOHOMHYECKOMY ToJiokeHHio 1o poaa Nitzschia. CpaBauTenbHbBIN

aHaJIM3 CcampoOHOCTEH OpPraHu3MOB W3 CIHCKOB pPa3HBIX aBTOPOB

(tabn. 5.2.1.6) mnokazan OJu3KHE II0 3HAYEHHIO CAlpPOOHOCTH JIJIS

opranu3aMoB Nitzschia acicularis u Nitzschia palea. Takum o6pa3om, Bu

Nitzschia capitellata nns o3ép Bepxuuii Kaban m Hwxuuii Kaban

MOKET  paccMaTpUBaTbCs  KaK  MHAMKATOP  a-Me30CcanmpoOHOCTH
C BEpOsATHOCTHIO 95 %.

Tabnuya 5.2.1.6

CanmpoOHOCTh THIPOOMOHTOB M3 CITMCKOB Pa3HBIX aBTOPOB

Bubt Canpobnocts | CanpooHOCTs | CanmpoOHOCTH
B. Cnaneuex | C. bapuHoBa | o Kiiactepusanuu

Nitzschia

. . a a-b -
acicularis
Nitzschia palea a a-b -
Nitzschia g
capitellata

Kak BUIHO W3 BBIMIECTIPUBEACHHOTO aHAM3a, KJIACTEPHI COICpPIKAT
OpraHU3MBbl, OJM3KHE M0 TAKCOHOMHYECKOMY TIOJIOKCHHIO JI0 CEMEHCTBA
Bacillariaceae.

Nitzschia — pox meHHaTHBIX TUATOMOBBIX BOJIOpociei. Pox Bkirodaer
HECKOJIBKO SJAOBHTHIX BHJIOB, BBIJACISIONINX HEHPOTOKCHH — JIOMOEBYIO
KHACJIOTY — BBI3BIBAIONIMHA aMHECTHYCCKOE OTPaBJICHUE MOJITIOCKaAMHU
y denoBeka. Nitzschia mnpeobnagaroT B XOJOMHBIX TOJMAPHBIX BOAAX
npu Temneparypax a0 -4°C —-6°C (Aletsee, Jahnke, 1992).

Pseudo-nitzschia — pox cxoxux ¢ Nitzschia TOKCHYHBIX JUATOMOBBIX
BOJIOPOCIICH, BBIICIISIOMINX JOMOEBYIO KUCIIOTY Y BBI3BIBAIOIINX I[BETCHUS
Ha OTPOMHBIX IIIOIIAIAX BO Bcex okeanax (Du et al., 2016).
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5.2.2. @unozenemuueckuii anaausz rbcL Cymbellales
Ochrophyta — Bacillariophyta — Bacillariophyceae — Cymbellales

Cymbellales — oquH 13 OCHOBHBIX MOPSAIKOB JUATOMOBBIX BOJIOPOC-
neit kimacca Bacillariophyceae. Otpsin Ha3zsan o poxy Cymbella, conepxa-
memy cBbiie 800 Bumos (Guiry M., Guiry G., 2021).

O0006mEHHOe PUITOTEHETHIECKOE JIEPEBO 10 MapKepHOMY TeHy rbcL
Cymbellales npuBeneno Ha puc. 5.2.2.1. ByTrcTpen-3HaueHus MPUBEICHbBI
PSJIOM C y3JIaMU JIepeBa.

92476 Cymbopleura_inaequalis_N_non-ind

43054 Cymbopleura_subcuspidata SN_non-ind

Encyonema_muelleri_S_non-ind
330 - - -

46/64

Rhoicosphenia_abbreviata_S_non-ind

Placoneis_elginensis_VSN_non-ind

Cymbella_cistula_SN_b

16/64

Gomphonema_rosenstockianum_SMN_non-ind

Gomphonema_clevei_S_x

o Gomphonema_pumilum_MN_non-ind 1

36100 Gomphonema_angustum_N_o

495 Gomphonema_acuminatum_N_b

95/93

Gomphonema_truncatum_VSN_b

Puc. 5.2.2.1. O6001ménHoe puaoreHeTuIecKoe AePEBO
no mapkepromy reny rbcL Cymbellales

Kak BuaHo wu3 pwuc. 5.2.2.1, Ha 0O0O0OIIEHHOM MOJEKYJISIPHO-
(¢uIOoreHeTHUECKOM JiepeBe BBIABJICH 1 Kiactep ¢ OyTCTpen-3HaueHHEM
83 %, comepxammii Buael Gomphonema clevei — X-unamkaTop
nu Gomphonema angustum — O-UHAWMKATOp M HEUHIUKATOPHBIN
B Gomphonema pumilum. B Ta6m. 5.2.2.1 npuBeaeHO TAKCOHOMHYECKOE

ITOJIOKCHHUC CIPYIIIMPOBAHHBIX OPIraHU3MOB.
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Tabnuya 5.2.2.1
TaxcoHOMHYECKOE TOJIOKEHHE CTPYIIITUPOBAHHBIX THAPOOHMOHTOB

Takconomus Buibl-nHIuKaTOPHI Bubl-HEMHAUKATOPBI
Domain Eukaryota Eukaryota
Kingdom Chromista Chromista
Phylum Ochrophyta Ochrophyta
Class Bacillariophyceae Bacillariophyceae
Order Cymbellales Cymbellales
Family Gomphonemataceae Gomphonemataceae
Genus, Species | Gomphonema clevei Gomphonema pumilum

Gomphonema angustum

Kak BuaHOo u3 Taba. 5.2.2.1, knactep COaepKUT OpraHu3Mbl, OJIM3KHE
no poma  Gomphonema.

CpaBHHTCHBHLIfI aHaJIn3 CaHp06HOCTeﬁ Opraiu3mMoB HU3 CIIMCKOB PA3HBIX

0  TAaKCOHOMHYECKOMY  ITOJIOKCHHIO
aBTOpoB (Taby. 5.2.2.2) mnokazan OJuU3KUE 3HACHUS campoOHOCTEH
mis opranu3moB Gomphonema clevei m Gomphonema angustum. Takum
obpazom, Bug Gomphonema pumilum mis ozepa Hrwkumit Kaban moxker

paccMaTpUBAThCS KaK MHAUKATOP X-0-CarpoOOHOCTH C BepOosATHOCTHIO 83 Y.

Tabnuya 5.2.2.2
CanpoOHOCTh TUAPOOMOHTOB U3 CIIMCKOB Pa3HBIX aBTOPOB
Bus CanpoOnocts | CanpooHOCTs | CanpoOHOCTH
B. Cnaneuex | C. bapuHoBa | o Kjiactepusanuu
Gomphonema
. X X-0 -
clevei
Gomphonema
o) X-0 -
angustum
Gomphonema
, - 0 X-0
pumilum
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Gomphonema — poa B OCHOBHOM TIPECHOBOJHBIX JIHATOMOBBIX
Bojopociel, Bkmouaromuii Oonee 100 BumoB. Gomphonema oObIYHO
MPUKPEIUIEHbI KO JHY WM PACTEHUsSIM, HO MOTYT oOpacTtaTh JIHOObIE
MOJABOJHBIC TIPEAMETHI, 00pa3ys BETBHUCThIC KIMHOBUIHBIC KOJIOHUHU.
Cpennss nmuHa kiaeTok - or 8 mo 130 mukpomerpos (Berg, Melkonian,
2004; Blazenci¢, 1988).

5.2.3. Dunozenemuuecxkuu ananus rbclL Naviculales
Ochrophyta — Bacillariophyta — Bacillariophyceae — Naviculales

Naviculales — ojiuH 13 OCHOBHBIX MOPSIKOB THATOMOBBIX BOJIOPOCIICH
kiacca Bacillariophyceae. Orpsin HazBan o poay Navicula, cogepxkariemy
ceeimre 1200 Bugos (Guiry M., Guiry G., 2021).

O0600mEnHOE PUITOTCHETHIECKOE IEPEBO TI0 MapKepHOMY TeHy rbcL
Naviculales nmpuBeneno Ha puc. 5.2.3.1. ByrcTpen-3HadueHHs MPUBEICHBI
PSZIOM C y3J1aMU JiepeBa.

E': Pinnularia_isselana_VN_non-ind
G Pinnularia_neamajar_VN_b

Sellaphora_minima_N_non-ind

9 ‘———————— Halamphora_coffeaeformis_V_non-ind

Mavicula_cryptocephala_V_a
16 33778 _|: Mavicula_tripunctata__V_non-ind 2
52/64 MNavicula_vindula_S_a

2 o Climaconeis_undulata_SN_non-ind

69 L— Stauroneis_constricta_N_non-ind

48
e Parlibellus_hamulifer_V_non-ind

] — Stauroneis_schmidiae_VN_non-ind
Geissleria_frolikhiensis_S_non-ind

MNavicula_brockmannii_S_non-ind

Halamphaora_subtropica_V_non-ind

Puc. 5.2.3.1. O0061ménHOE PUIOTeHETUUECKOE IEPEBO M0 MAPKEPHOMY
reny rbcL Naviculales

Kak BuaHo wu3 pwuc. 5.2.3.1, Ha 0OOOIIEHHOM MOJEKYJISIPHO-
(buUIOTreHETUUECKOM JEPEBE BBIABJICHO 2 KJIacTepa ¢ BBICOKUM OYyTCTpen-
3HAUYCHHEM, COACPKAIIMUX HHAUKATOPHBIC BUIbI THAPOOHMOHTOB Pa3HBIX
30H CanpoOHOCTH U BU/JIbl, HE UMEBIIIUE PAHEE CTATYC UHIUKATOPHBIX:
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Knacrep 1: Buxg Pinnularia neomajor — b-unaukaTop — crpynnupoBaH
¢ HeMHIMKaTOpHBIM BuAoMm Pinnularia isselana ¢ Beicokum OyTcTpen-
sHaueHueM 97 %. B ta61. 5.2.3.1 npuBe1eHO TAKCOHOMHUYECKOE IMOJIOKECHHUE
CIPYIIIHPOBAHHBIX OPraHU3MOB.

Tabauya 5.2.3.1

TakcoHOMUYECKOE MOJIOKEHHUE CIPYNIUPOBAHHBIX THAPOOUOHTOB

Takconomus Buibl-nHIuKaTOPHI Bubl-HEMHAUKATOPBI
Domain Eukaryota Eukaryota
Kingdom Chromista Chromista
Phylum Ochrophyta Ochrophyta
Class Bacillariophyceae Bacillariophyceae
Order Naviculales Naviculales
Family Pinnulariaceae Pinnulariaceae
Genus, Species | Pinnularia neomajor Pinnularia isselana

Kaxk BugHO 13 Taba. 5.2.3.1, Kjactep COEPKUT OPraHU3MBbl, OJTU3KHE
M0 TAKCOHOMHYECKOMY TIOJIOKeHHo 1o pona Pinnularia. CpaBHUTENLHBIIH
aHalau3 canpoOHOCTEH OpPraHu3MOB M3 CIHCKOB pPa3HbIX aBTOPOB
(Tabn. 5.2.3.2) mokaszan pa3Hble 3HaUCHMs CanpOOHOCTEH Il OpraHu3Ma
Pinnularia neomajor. Takum o6pa3om, Bua Pinnularia isselana mius 03ép
Bepxuuit Kaban wu Hwxkauit Kaban MoxeT paccMaTpuBaThCs

Kak uHauKaTop b-o-campobHocTH ¢ BepositHOCTRIO 97 %.

Tabnuya 5.2.3.2
CanpoOHOCTh THIPOOMOHTOB U3 CITUCKOB Pa3HbIX aBTOPOB
Bus CanpoOnocts | CanpobHOCTs | CanmpoOHOCTH
B. Cnaneuex | C. bapuHoBa | o Kjiactepusanuu

Pinnularia

. b 0 -
neomajor
Pinnularia
. - - b-0
isselana
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Navicula cryptocephala -
u Navicula viridula — a-uaaHKaTOpP — CrPYNIIUPOBAHBI C HEMHIUKATOPHBIM

Kmactep 2: Bumsl A-UHIUKATOP
BugoM Navicula tripunctata ¢ Beicokum 0ytcrpen-3nadcaueM 98 %. B Ta0u.
5.2.3.3 TmpHUBEAECHO TAKCOHOMMYECKOE TIOJIOKEHUE CTPYIIUPOBAHHBIX

OpTraHU3MOB.

Tabauya 5.2.3.3

TakcoHOMUYECKOE MOJIOKEHHUE CTPYNIUPOBAHHBIX THAPOOUOHTOB

Taxconomus Buapi-ungukatopsl Bunapi-HemHIUKATOPHI
Domain Eukaryota Eukaryota
Kingdom Chromista Chromista
Phylum Ochrophyta Ochrophyta
Class Bacillariophyceae Bacillariophyceae
Order Naviculales Naviculales
Family Naviculaceae Naviculaceae
Genus, Species | Navicula cryptocephala | Navicula tripunctata
Navicula viridula

Kaxk BumHO 13 Tabu. 5.2.3.3, kjgacTep COAEPKUT OPTaHU3MBI, OJIM3KHE
M0 TAaKCOHOMUYECKOMY TOJ0xkeHuio o poaa Navicula. CpaBHUTENbHBIM
aHaJIM3 CcampoOHOCTEH OpraHu3MOB W3 CIIMCKOB pPa3HBIX aBTOPOB
(Tabn. 5.2.3.4) mokaszan OJM3KHWE 3HAYEHUS] a-Me30CarpoOHOCTEN i
opranu3aMoB Navicula cryptocephala u Navicula viridula. Takum o6pazom,
Bug Navicula tripunctata s Kabaun
paccMaTpuBaThCs KaK WHIWKATOpP a-Me30CaIpOOHOCTH C BEPOSTHOCTHIO

98 %.

ozepa BepxnHuu MOYKET
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Tabnuya 5.2.3.4
CanpoOHOCTh TUAPOOUOHTOB U3 CIIMCKOB Pa3HbIX aBTOPOB

Bubl Canpobnocts | CanpooHOCTs | CanmpoOHOCTH
B. Cnageuek | C. bapuHoBa | 1o KjiacTepu3zaluu

Navicula

a a-b -
cryptocephala
Navicula viridula a a-b -
Navicula

- b-0 a

tripunctata

Kak BUJHO W3 BBIIIENPUBEACHHOIO aHaiW3a, KIIACTEPHI COJEpKAT
OpraHu3Mbl, OJM3KHE MO TAaKCOHOMHMYECKOMY TIOJIOKEHUIO 10 POJOB
Pinnularia u Navicula:

- Navicula - oguH U3 KpyMHEHIIMX POJIOB AMATOMOBBIX BOJIOPOC-
nelt, HacuutbeiBarolui 6osee 1200 BugoB. Kinetku nuMeroT popmy JIOI0UKH,
YTO OTOOpPaXEHO B Ha3BaHUU pojia («MaJIEHbKUH Kopabiib»). Bxomst
B IJJAHKTOH B BHUJE OTIEIBHBIX KJIETOK WJIM JIMHHBIX HHUTeW. Navicula
M3BECTHBI CBOEH CMOCOOHOCTBIO MOJI3aTh JIPYT MO JIPYTYy W MO TBEPIbIM
MOBEPXHOCTSIM. CUMTAETCS, YTO 3TO 00ECTIEYNBAETCS MOSICKOM IIUTOILIa3MbI
CHapyXH KallCyJibl, TEHWCTBYIOIMM Kak TyceHmia Tanka (Umemura et al.,
2013).

- Pinnularia — pox muaToMOBBIX BOAOPOCIIEH, HACYUTHIBAIOIITHI OKOJIO
200 BuA0OB, OOJIBIIMHCTBO U3 KOTOPHIX OOUTAIOT B MPECHOM BOJIE U MOKPOI
nouBe. KieTku BBITSHYTBIC, MOTYT IOJ3aTh Mo cyocTpary. Pinnularia —

OCHTOCHBIE MHUKPOBOJIOPOCIM OJUro- uiu Me3oTpodHbx Boa (Berg,
Melkonian, 2004).
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5.2.4. @unozenemuueckuii anaaus rbcl Thalassiophysales
Ochrophyta — Bacillariophyta — Bacillariophyceae — Thalassiophysales

O0006mEHHOe (PUITOrEHETUIECKOE JIEPEBO 10 MapKepHOMY TeHy rbcL
Thalassiophysales npuBeneno Ha puc. 5.2.4.1. Byrcrpen-3HaueHus mpuBe-
JICHBI PSAIOM C y3J1aMHU JIepeBa.

Kak BugHo u3 puc. 5.2.4.1, Ha 0000HMIEHHOM MOJEKYISIPHO-
(UITOTEHETUYECKOM JIEpeBEe BBIABJICH | Kilactep ¢ OyTCTpen-3HAaYCHUEM
49 %, cogepxammii Bua Amphora ovalis - 0-b-ungukaTtop
U HenHauKaTopHble BuALI Amphora affinis, Amphora proteus u Amphora
waldeniana. B Ta6n. 5.2.4.1 npuBeaeHO TaKCOHOMMYECKOC ITOJIOXKCHHUE
CTPYNIIMPOBAHHBIX OPTaHU3MOB.

B0iT3 Amphora_affinis_SN_non-ind

49/20 Amphora_ovalis_SM_o-b

Amphora_proteus_SMN_non-ind

36 80493

Amphora_waldeniana_SN_non-ind

Amphora_indistincta_N_non-ind

39

100 Amphora_cf pediculus_SN_non-ind

£ % Amphora_pediculus_SN_non-ind

Amphora_berolinensis_V_non-ind

Amphora_sublaevis_S non-ind

Amphora_commutata_MN_non-ind

Amphora_coffeaeformis_V_non-ind

Puc. 5.2.4.1. O600ménHOe PUIOreHeTHYECKOE JEPEBO
no MmapkepHomy reny rbcL Thalassiophysales
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Tabauya 5.2.4.1

TakcoHOMUYECKOE MOJIOKEHHUE CIPYNIUPOBAHHBIX THAPOOUOHTOB

Takconomus Buabl-uaaukatopel Buibl-HEMHAUKATOPBI

Domain Eukaryota Eukaryota

Kingdom Chromista Chromista

Phylum Ochrophyta Ochrophyta

Class Bacillariophyceae Bacillariophyceae

Order Thalassiophysales Thalassiophysales

Family Catenulaceae Catenulaceae

Genus, Species | Amphora ovalis Amphora affinis
Amphora proteus
Amphora waldeniana

Kak BuaHo u3 Ttabma. 5.2.4.1, Kknactep COAEpPKUT OpPraHU3MBbl, OJIU3KHE

110 TAKCOHOMHYECKOMY TOJIOKeHHIO 1o poaa Amphora. CpaBHUTEIBHBIN

aHaJIM3 CcanpoOHOCTEW OpPraHu3MOB M3 CIHMCKOB pa3HbIX aBTOPOB

(tabn. 5.2.4.2) moka3an coBmajieHue 0-D-campoOHOCTEH IS OpraHu3Ma
Amphora ovalis. Takum o6pa3zom, Buae Amphora affinis, Amphora proteus,
Amphora waldeniana mns 03ép Cpenuuit Kaban n Hwxaunii Kaban MoryT

paccMarpuBaTbCs KaK HHIAWKATOPBI O-b-CaHpOGHOCTI/I C BCPOATHOCTBIO

49 %.

Tabnuya 5.2.4.2

CanpoOHOCTh THIPOOMOHTOB U3 CITUCKOB Pa3HbIX AaBTOPOB

Buanr

CanpoOHOCTh
B. Cnaneuek

Canpo6Hocts | CanpoOHOCTH 110
C. bapuHoBa | KJlacTepu3aluu

Amphora ovalis

0-b

0-b -

Amphora affinis - - 0-b
Amphora proteus - - 0-b
Amphora waldeniana - - 0-b
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Amphora - oauH U3 KPYNMHEHWIINX POJIOB JTUATOMOBBIX BOJIOPOCIICH,
HacuuthiBatomui 6omee 1000 Bumos. Bumber Amphora kpaiiHe pa3Hoo0-
pa3Hbl, OOIIMM TPHU3HAKOM CIIYXKHUT OJHA CTBOpKa, Ooyiee KpymHas, 4eM
BTOpas. BecTpeyaroTes: Kak B MPECHOM, TaK U B MOPCKOM BOJE B COCTaBE
mIaHKkToHa 1u6o Oenroca (Lee, Round, 1987).

5.2.5. @unozenemuueckun ananusz rbcL Coscinodiscophyceae
Ochrophyta — Bacillariophyta — Coscinodiscophyceae

Coscinodiscophyceae — kiacc nMaTOMOBBIX BOAOPOCICH, BbIICIICH-
HBIE BMECTO TpaJAMIIMOHHOro mapaduiernyeckoro mopsaka Centrales.
[Topsiiok Ha3BaH MO KPYTJIOW WK SJUTHIICOUTHON (hOopMe CTBOPOK. Y HEKO-
Topbix Coscinodiscophyceae ectp MBI HAa CTBOPKaX, KOTOPHIC MOTYT
CIOOOCTBOBATH MAPEHHIO B BOJC WM MEHIATh MOCIAHUIO 300TUIAHKTOHOM
(Williams, Kociolek, 2007).

O0600mEnHOE PUITOTEHETHIECKOE IEPEBO TI0 MapKepHOMY T'eHy rbclL
Coscinodiscophyceae mnpusemeno Ha puc. 5.2.5.1. Byrcrpen-3nadeHus
TPUBECHBI PSIOM C y3JIaMU JIepeBa.

Kak Buano wu3 pwuc. 5.2.5.1, Ha 0O0OOHIEHHOM MOJEKYJISIPHO-
(UIOreHETUYECKOM JIepeBe BBIABICHO 3 KjacTepa ¢ BBICOKUM OyTCTpen-
3HAYCHHEM, COEp KAIIUX HHANKATOPHBIC BUIBI THAPOOMOHTOB Pa3HBIX
30H CanpoOHOCTH U BUBI, HE IMEBIINE paHEe CTATYC MHINKATOPHBIX:

Knactep 1: Bumm Stephanodiscus hantzschii — a-unguxarop —
CTPYIIIMPOBaH C HEWHAWKATOPHBIM BuaoM Stephanodiscus parvus
c Oyrcrpen-zHauenuem 100 %. B T1abm. 5.2.5.1 mpuBeacHo
TAaKCOHOMHUYECKOE IMOJIOKEHNE CIPYIIUPOBAHHBIX OPTaHU3MOB.
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100/100 Stephanodiscus_hantzschii_VSN_a 1
_‘:’E Stephanodiscus_parvus_VSN_non-ind
Cyclostephanos_dubius_VSN_non-ind

Cyclostephanos_tholiformis_VN_non-ind
Cyclotella_bodanica_VSN_o

57123

a8 R Cyclotella_costei_VSN_non-ind 2
‘WL: Cyclotella_cf._comensis_N_o
99 Cyclotella_cf._ocellata_N_non-ind

Thalassiosira_antarctica_V_non-ind

Thalassiosira_rotula_N_non-ind

Thala ira_eccentrica_V_non-ind

36766 77148

Shionodiscus_ntschen_VSN_non-ind
72074 Shionodiscus_oestrupii_var._venrickae_V_non-ind
100/100 Thalassiosira_oestrupi_var._venrickae_S_non-ind

Thalassiosira_profunda_N_non-ind

a5

Detonula_pumila_V_non-ind

938 Skeletonema_potamos_VN_non-ind
s Skeletonema_subsalsum_V_non-ind
Skeletonema_costatum_VN_non-ind
Thalassiosira_anguiata_N_non-ind

Thalassiosira_decipiens_N_non-ind
wl_: Bacterosira_bathyomphala_N_non-ind
/36 Bacterosira_constricta_VSN_non-ind

Thalassiosira_pseudonana_VSN_non-ind

43 Conticribra_weissflogi_VN_non-ind
PP J.‘E Roundia_cardiophora_N_non-ind
Conticribra_guiltardi_N_non-ind

o 987100 : Cyclotella_cryptica_S_non-ind
Cyclotella_meneghiniana_VSN_a-b

78090 Cyclotella_atomus_VS_non-ind 3
oS Cyclotella_striata_VSN_non-ind
Wl_: Cyclotella_choctawhatcheeana_VN_non-ind
100/100 Cyclotella_itoralis_S_non-ind
_2/5_1_(: Stephanopyxis_palmenana_VS_non-ind
2972 Rhizosolenia_setigera_N_non-ind
_: Guinardia_flaccida_VS_non-ind
am Guinardia_stnata_N_non-ind
L0 Stellarima_microtrias_V_non-ind
Actinoptychus_splendens_V_non-ind
& 8 Aulacoseira_granulata_VSN_b
= _“E Melosira_varians_V_o-b
Endictya_oceanica__V_non-ind

Coscinodiscus_radiatus__S_non-ind
4% Coscinodiscus_grani_VN_non-ind
100/100 Palmenna_ostenfeidi_VN_non-ind

Puc. 5.2.5.1. O600ménnoe pUIoreHeTUIEeCKOE ASPEBO
no mapkepHomy reny rbcL Coscinodiscophyceae
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Tabauya 5.2.5.1
TaxcoHOMHYECKOE MOJIOKEHHE CTPYIIITUPOBAHHBIX THAPOOHOHTOB

Takconomus Buabl-uaaukatopel Bubl-HEMHAUKATOPBI
Domain Eukaryota Eukaryota

Kingdom Chromista Chromista

Phylum Ochrophyta Ochrophyta

Class Coscinodiscophyceae Coscinodiscophyceae
Order Thalassiosirales Thalassiosirales
Family Stephanodiscaceae Stephanodiscaceae
Genus, Species | Stephanodiscus hantzschii | Stephanodiscus parvus

Kak BuaHOo u3 Taba. 5.2.5.1, knactep coaepKUT OpraHu3Mbl, OJIU3KUE
0 TAaKCOHOMHYECKOMY TIOJIOKCHHMIO A0 poaa  Stephanodiscus.
CpaBHUTEIBHBIN aHAIN3 CANIPOOHOCTEH OPraHW3MOB M3 CIIMCKOB Pa3HBIX
aBTOpoB (Tabin. 5.2.5.2) mokaszanm a-me3ocampoOHOCTh JJiI OpraHu3Ma
Stephanodiscus hantzschii tomeko mo B. Cnageuexy. Takum oOpa3zowm,
By Stephanodiscus parvus ms Tpéx 03ép Kaban MoxeT paccMaTpuBaThes

KaK MHAUKATOp a-me3ocanpoOHoctu ¢ BepostHocThio 100 %.
Tabnuya 5.2.5.2

CanpoOHOCTh THIPOOMOHTOB W3 CIIHCKOB Pa3HBIX aBTOPOB

Bus CanpoOnocts | CanpooHocTs | CanpoOHOCTH
B. Cnageuek | C. bapuHOBa | IO KjiacTepu3aluuu

Stephanodiscus
hantzschii
Stephanodiscus
parvus

a - -

Knacrep 2: Bux Cyclotella bodanica — o-unaukatop — crpynmuposan
¢ neunaukaropaeiMu Bunamu Cyclotella costei, Cyclotella cf. comensis
u Cyclotella cf. ocellata ¢ Beicokum OyTcTpen-3nadenuem 92 %. B taou.
5.2.5.3 TpuUBEACHO TAaKCOHOMHUYECKOE TIOJIOKEHHE CTPYNIUPOBAHHBIX
OpTaHU3MOB.
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Tabauya 5.2.5.3

TakcoHOMUYECKOE MOJIOKEHHUE CIPYNIUPOBAHHBIX THAPOOUOHTOB

Takconomus Buibl-nHIuKaTOPHI Bubl-HeEMHAUKATOPBI

Domain Eukaryota Eukaryota

Kingdom Chromista Chromista

Phylum Ochrophyta Ochrophyta

Class Coscinodiscophyceae Coscinodiscophyceae

Order Thalassiosirales Thalassiosirales

Family Stephanodiscaceae Stephanodiscaceae

Genus, Species | Cyclotella bodanica Cyclotella costei
Cyclotella cf. comensis Cyclotella cf.ocellata

Kak BuaHO u3 Tabi. 5.2.5.3, Kjactep COAEpKUT OPTaHU3MBbI, OJIM3KHE

110 TAKCOHOMHYECKOMY TojioskeHuto j0 poja Cyclotella. CpaBuuTenbHbIi

aHaJIn3

carpoOHOCTEN OpPraHu3MOB U3

CIIMCKOB pPAa3HbIX aBTOPOB

(tabm. 5.2.5.4) mokaszan coBmajeHUE O-campoOHOCTEH I OpraHu3Ma
Cyclotella cf. comensis. Takum o6pa3om, Bun Cyclotella costei s 03ép
Kab6an, Buger Cyclotella cf. comensis u Cyclotella cf.ocellata nns ozepa
Hwxunit Kaban MoryT paccMaTpuBaThCsl Kak MHIMKATOPHI 0-CcanpOOHOCTH

C BepOsATHOCTHIO 92 %.

Tabauya 5.2.5.4
CanpoOHOCTh THAPOOMOHTOB U3 CITMCKOB Pa3HbIX ABTOPOB
Buer Canpo0- Canpo0- CanpoOHOCTh
HOCTDb HOCTB 110 KIIaCTCpU3aluu
B.Cnaneuex | C. bapuHoBa
Cyclotella bodanica 0 - -
Cyclotella cf. comensis 0 0 -
Cyclotella costei - -
Cyclotella cf. ocellata - 0-b

Knactep 3: Bum Cyclotella meneghiniana — a-b-ungukatop —

CTPYINIUPOBAH C

HenHaukaTopHeiMu  Buaamu  Cyclotella cryptica,
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Cyclotella atomus, Cyclotella striata, Cyclotella choctawhatcheeana
u Cyclotella litoralis ¢ Beicokum OyTcTpen-3Hauenrem 90 %. B tadi. 5.2.5.5
IMPUBCACHO TAKCOHOMHNYCCKOC ITOJIOKCHUC CI'PYIIIUPOBAHHBIX OPTraHU3MOB.

Tabauya 5.2.5.5
TaxcoHOMHYECKOE TOJIOKECHHE CTPYIITUPOBAHHBIX THAPOOHMOHTOB

Takconomus Buabl-uaaukatopel Buibl-HENHAUKATOPBI
Domain Eukaryota Eukaryota
Kingdom Chromista Chromista
Phylum Ochrophyta Ochrophyta
Class Coscinodiscophyceae | Coscinodiscophyceae
Order Thalassiosirales Thalassiosirales
Family Stephanodiscaceae Stephanodiscaceae

Genus, Species

Cyclotella
meneghiniana

Cyclotella cryptica

Cyclotella atomus

Cyclotella striata

Cyclotella
choctawhatcheeana
Cyclotella litoralis

Kak BuaHO 13 Tabi. 5.2.5.5, KjIacTep COAEPKUT OPTraHU3MBbI, OJIM3KUE
10 TaKCOHOMUYeCKoMy TojioxkeHuto 10 poaa Cyclotella. CpaBaurensHbrii

aHalau3 CcamnpoOHOCTEH OpraHu3MoOB U3

(tabn. 5.2.5.6)
opranuzMa Cyclotella meneghiniana. Takum oOpaszom, Buasl Cyclotella
cryptica u Cyclotella litoralis ms o3epa Cpennuit Kaban, Cyclotella atomus
mis 03ép Bepxumit Kadban n Cpennuii Kadan, Cyclotella striata mms tpéx
03¢p Kaban, Cyclotella choctawhatcheeana mns 03€p Bepxuuit Kaban
Kaban

a-b-me3ocanpodHOCTH ¢ BeposTHOCTHIO 90 %.

CIIUCKOB pPAa3HbBIX aBTOPOB

IoKasajl coBlajaeHue a-b-me3ocampoOHOCTEH  JIy1st

n  Hwxaun MOTYT IIaCCMAaTPUBATBCS KAaK  WHIUKATOPHI
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Tabnuya 5.2.5.6
CanpoOHOCTh THAPOOMOHTOB U3 CIIMCKOB Pa3HBIX aBTOPOB

Bu bt Canpobnocts | CanmpoOHocTh | CanmpoOHOCTH
B. Cnageuek | C. bapuHoBa | o Kiactepuszanuu
Cyclotella
y . a-b a-b -

meneghiniana
Cyclotella cryptica - - a-b
Cyclotella atomus - a-b a-b
Cyclotella striata - - a-b
Cyclotella

- - a-b
choctawhatcheeana
Cyclotella litoralis - - a-b

Kak BHIHO M3 BBIIICTIPUBEACHHOIO aHAIM3a, KJIACTEPhl COIACPIKAT
OpPraHHU3MbI, OJIM3KHE 0 TAaKCOHOMHUYCCKOMY IIOJOKEHHUIO 0 CeMelcTBa
Stephanodiscaceae.

Cyclotella — poa npecHOBOAHBIX U MOPCKUX JHATOMOBBIX BOJIOPOC-
e, Bkimodarontuii okoso 100 Bumos. IIpeacrasutenu Cyclotella o6uraror
B Me30- M OIUroTpo(HBIX BOJAX, M XOTSA SBISAIOTCS OJHUMU
13 HanOoJiee JOMUHUPYIONIUX, dTOT PO BCE €IIIe Mal0 H3YUCH.

5.2.6. Qunozenemuueckuii ananus rbcL Fragilariophyceae
Ochrophyta — Bacillariophyta — Fragilariophyceae

Fragilariophyceae - kmacc NmeHHAaTHBIX IMATOMOBBIX BOJOPOCIEH,
xapakrepusyromuxcs orcyrcrBueM mBa maHiups (Williams, Kociolek,
2007).

O06006mEHHOe PUITOTEHETHIECKOE JIEPEBO 10 MapKepHOMY TeHy rbcL
Fragilariophyceae npuseneno Ha puc. 5.2.6.1. Byrcrpen-3naueHus mpuBe-
JICHBI PSAIOM C y3J1aMHU JIepeBa.

222



8697 Fragilaria_crotonensis_S_o-b

5370

Fragilaria_capucina_N_o-b

9E/100

Fragilana_perminuta_N_non-ind

30461

Fragilaria_rumpens_SN_non-ind

Synedra_ulna_VSHN_b

2652

Fragilaria_famelica_VS_non-ind

Pteroncola_inane_\VMN_non-ind

49744 Grammonema_striatula_S non-ind

Synedra_minuscula_V_non-ind

39025 ———————— Staurosira_venter_N_non-ind

4941 Asterionella_formosa_VN_o-b

38100

Tabellaria_flocculosa_S_o-x

Puc. 5.2.6.1. O600ménHoOe PUIOreHeTHISCKOe IePEBO

o MapkepHomy reny rbcL Fragilariophyceae
Kak Buano wu3 pwuc. 5.2.6.1, Ha O0OOOIIEHHOM MOJEKYJISIPHO-
¢uIoreHeTHUYECKOM JepeBe BBIABICH | KiacTep C BBICOKUM OyTCTper-
snauenrem 100 %, comepxkamuii Buabel Fragilaria crotonensis u Fragilaria
Fragilaria
5.2.6.1 npuseneHo

Capucina — O-b-I/IHI[I/IKaTopBI N  HCUHIWKATOPHBLIC BHIbBI
perminuta wu Fragilaria rumpens. B
TAKCOHOMHYCCKOC ITOJIOKCHUC CI'PYIIIIMPOBAHHBIX OPIraHU3MOB.

Ta0II.

Tabauya 5.2.6.1
TakcoHoMUYECKOE MOJI0KEHHUE CTPYIITHPOBAHHBIX THIPOOMOHTOB

Taxconomus BI/II[BI-I/IHI[I/IKaTOpBI BI/II[BI-HGHHI{I/IKaTOpBI
Domain Eukaryota Eukaryota
Kingdom Chromista Chromista
Phylum Ochrophyta Ochrophyta
Class Fragilariophyceae Fragilariophyceae
Order Fragilariales Fragilariales
Family Fragilariaceae Fragilariaceae
Genus, Species | Fragilaria crotonensis Fragilaria perminuta
Fragilaria capucina Fragilaria rumpens
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Kak BuaHO u3 Ta6a. 5.2.6.1, k1actep COASPKUT OPraHU3MbI, OJTU3KHE
10 TAKCOHOMHUYECKOMY TOJIOKEHHIO 10 poaa Fragilaria. CpaBuuTenbHbBIH
aHaJIM3 CampoOHOCTEH OpraHu3MOB W3 CIIMCKOB pPa3HBIX aBTOPOB
(Taba. 5.2.6.2) mokasay coBIaacHHe O-D-campoOHOCTEH IsI OpraHu3MOB
Fragilaria crotonensis u Fragilaria capucina. Takum o00pa3om, BHJ
Fragilaria perminuta qns o3epa Huwxuauit Kaban u Bug Fragilaria rumpens
s 03€p Cpennuit Kaban u Hwxnuii KaGan moryt paccMatpuBaTbhbCs
KaK MHJIMKATOPHI 0-D-canmpodHocTy ¢ BepostHocThio 100 %.

Tabnuya 5.2.6.2
CanpoOHOCTh THAPOOMOHTOB U3 CIIMCKOB Pa3HBIX aBTOPOB
Bubl Canpo6nocts | CanpoOHocTh | CanpoOHOCTH
B. Cnmaneuex | C. bapuHoBa | o Kiiactepusanuu
Fragilaria
; . 0-b 0-b -
crotonensis
Fragilaria
J _ 0-b 0-b -
capucina
Fragilaria
g_ - - 0-b
perminuta
Fragilaria
J - - 0-b
rumpens

Fragilaria — pox mpecHOBOHBIX U MOPCKUX JHATOMOBBIX BOJOPOC-
Jei, 00BIYHO 00Pa3YIONINX KOJIOHUU B (POpME HUTEN U3 KIIETOK, COCIMHEH-
HBIX CTOPOHAMHM M IEHTpaMHu CTBOPOK. [[IaHKTOHHBIE, OEHTOCHBIC WIIH
snuduTHBIE Bogopociau. HekoTopslie BUbI 00pa3yoT IBETEHUS B ABTPOd-

HBbIX BOJax. BHYTpCHHHSI TaKCOHOMMA poJa BCC CIIC HC INOJTHOCTBIO sSICHA
(Wehr et al., 2015; John et al., 2011).
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5.3. Boisasnenue suoos-unouxamopos no 2eny rbcL. Cryptophyceae

Cryptophyceae — xiacc 0JJHOKJICTOYHBIX DYKApHOTHICCKUX (POTOCHH-
TE3UPYIOIIUX OPraHU3MOB, BKIOYAKONIMK okoio 165 Bumos. Crypto-
phyceae oOuTaroT Kak B MOPCKHX, TaK U B IPECHBIX BOJIaX, MOT'YT BHI3bIBATh
nBereHre Bojbl. Cryptophyceae — miaHKTOHHBIE OPTraHU3MbI, YCTONYHUBBIC
K 3arps3HEHHI0, BCTPEYAIOTCSA JakKe B CTOYHBIX Bojax. [lo cpaBHeHHIO
c apyrumu Bojgopocisimu, Cryptophyceae dpe3BbIUaliHO YYBCTBUTCIIBHBI
K M30BITOYHOMY OCBEILICHHIO, ITOATOMY OHHM 49acTo (OPMHUPYIOT TIITyOOKO-
BOJIHBIC TOMYJISILIMM B YHCTBIX OJMroTpodHBIX 03&pax. Cryptophyceae
HEPEIKO COBEPINAOT CYTOYHBIC MHUTPAIIMUA B BEPTUKAIHHOM HAIpPaBICHUU
¢ aMIuTy ol MmeHee Sm. Cryptophyceae nMeroT 00JIbIIIOE 3HAUCHHE B KPY-
rOBOPOTE KUCJIOPO/a, yriepojaa, a3oTa u gocdopa B BogoEMax, B CHHTE3E
OpraHWKH U3 MUHEPAJIBHBIX BEIIECTB, CITYXKAT IMHIICH I Pa3TuIHBIX ITPe/I-
CTaBUTEJICH 300IJIAHKTOHA, KOTOPBIM, B CBOIO OUYepEib, TUTAIOTCS PHIOHI.
BetBucroyceie pauku HHTeHCHBHO nuTaroTcs Cryptophyceae B 3BTpoHBIX
npyaax B 3uMHee BpeMs. O HaKo IIBETCHUE BOJBI B MpyJaX, 00yCIOBJICH-
Hoe Cryptophyceae, npuBouio k MaccoBoit rudeau comos (I'pomoB, I"aB-
puinoBa, 2000; bensikosa u nip., 2006).

O0600mEnHOE PMITOTCHETHIECKOE IEPEBO TI0 MapKepHOMY TeHy rbclL
Cryptophyceae npuBeneno Ha puc. 5.3.1. Byrcrpen-3HaueHus IpHUBEICHBI
PSAZIOM C y3JIaMu JiepeBa.

Kak Bugno wu3 puc. 5.3.1, Ha 0000mEHHOM MOJEKYJISPHO-
(HIOreHeTHYECKOM JIepeBE BBISABICHO 2 KJIacTepa C BBICOKUM OyTCTper-
3HAYCHHEM, COJACPKAINX HWHIAWKATOPHBIC BUILI THAPOOHMOHTOB Pa3HBIX

30H CaHpO6HOCTI/I U BHUJbI, HC UMCBIINC PAHECC CTATYC NHIANKATOPHbIX!
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25047 Cryptomonas_curvata VSN_b

3425

Cryptomonas_erosa_VN_a

4857 Cryptomaonas_pyrencidifera_VSh_non-ind

4333 .
Cryptomonas_marssonii V' _o-b 1

Cryptomonas_tetrapyrenoidosa VMN_non-ind

Cryptomonas_ovata_V_a

8897 Cryptomonas_borealis_MN_non-ind 2

98/97

Cryptomaonas_lundii_V_non-ind

Guillardia_theta VN_non-ind

1000

Teleaulax_amphioxeia_N_non-ind

Puc. 5.3.1. O606ménHoe hUIOreHEeTHUECKOE IEPEBO
o mapkepHomy reny rbcL Cryptophyceae

Kmacrep 1: Bum Cryptomonas marssonii — 0-b-ungukarop -—
CTpYNIMPOBaH C HeMHIUKAaTOpHBIMU Buiamu Cryptomonas pyrenoidifera
u Cryptomonas tetrapyrenoidosa ¢ BeicokuM OyTcTpen-3HadeHuem 83 %.
B ta0m. 5.3.1 npuBeIeHO TAKCOHOMUYECKOE MTOJIOKEHUE CTPYIITHPOBAHHBIX
OpraHU3MOB.

Tabnuya 5.3.1

TakcoHOMHYECKOE MOJIOKCHUE CIpYHIIMPOBAHHBIX FI/II[pO6I/IOHTOB

TakcoHO-
IS BI/II[BI-I/IHI[I/IKaTOpBI BI/II[BI-HGI/IHI[I/IKaTOpBI

Domain Eukaryota Eukaryota
Class Cryptophyceae Cryptophyceae
Order Cryptomonadales Cryptomonadales
Family Cryptomonadaceae Cryptomonadaceae
Genus, Cryptomonas marssonii | Cryptomonas pyrenoidifera
Species Cryptomonas tetrapyrenoidosa

Kak BuaHo u3 Tadiu. 5.3.1, kimacTtep COAEPKUT OPraHU3MbI, OJM3KHE
0  TAaKCOHOMHMYECKOMY  moJioxkeHuto o  pojaa  Cryptomonas.
CpaBHUTEBHBIN aHAIU3 CAPOOHOCTEH OPraHU3MOB M3 CIHMCKOB Pa3HbIX
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aBTOpoB (Tabm. 5.3.2) moka3an OJHM3KHE 3Ha4YeHUs o-b-canmpoOHOCTEH
s opraam3ma Cryptomonas marssonii. Takum oopaszom, Bua Cryptomonas
pyrenoidifera mns tpéx 03ép Kabdan u Bux Cryptomonas tetrapyrenoidosa
st 03¢p Bepxuuit Kaban u Hwxnuii Kaban moryt paccmarpuBaThCs

KaK MHJIMKATOPHI 0-D-carmpoOHOCTH ¢ BeposTHOCTHIO 83 %.

Tabnuya 5.3.2
CanpoOHOCTh THAPOOMOHTOB U3 CIIMCKOB Pa3HBIX aBTOPOB
Bubl Canpobnocts | CanpooHOCTs | CanmpoOHOCTH
B. Cmaneuex | C. bapuHoBa | o Kilactepusanuu

Cryptomonas
mayr;onii 0-b )
Cryptomonas ] o-b
pyrenoidifera
Cryptomonas ] o-b
tetrapyrenoidosa

Knacrtep 2: Bug Cryptomonas ovata — a-uHAMKAaTOp — CTPYNIUPOBaH
¢ HemHAuKaTopHbIMU Buaamu Cryptomonas borealis m Cryptomonas lundii
C BBICOKMM OyTcTpen-3HauenueM 97 %. B Tabn. 5.3.3 mnpuBeaeHo

TAKCOHOMHYCCKOC ITOJOKCHUC CIPYIIIMPOBAHHBIX OPIraHU3MOB.

Tabnuya 5.3.3

TakcoHOMUYECKOE MOJIOKEHUE CIPYNIUPOBAHHBIX TUAPOOUOHTOB

TakcoHOMUs Bunbl-uaaukatopsl Bunbl-HenHauKaTOpBI
Domain Eukaryota Eukaryota
Class Cryptophyceae Cryptophyceae
Order Cryptomonadales Cryptomonadales
Family Cryptomonadaceae Cryptomonadaceae
Genus, Species | Cryptomonas ovata Cryptomonas borealis
Cryptomonas lundii
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Kak BuaHO n3 Tabi. 5.3.3, kiacTtep COACPKUT OPraHU3MBbI, OJIM3KHUE

0  TAaKCOHOMHUYECKOMY  moJioxkeHuto jgo  poxa  Cryptomonas.

CpaBHUTENIbHBIN aHAIN3 CaPOOHOCTEN OPraHM3MOB U3 CHUCKOB Pa3HBIX

aBTOpoB (Tabis. 5.3.4) mokazayn OJM3KUE 3HAUYCHUSI a-Me30canmpoOHOCTEl

s opranu3zma Cryptomonas ovata. Takum ob6paszom, Bua Cryptomonas

borealis mis o3epa Hwkuuii Kadan u Bug Cryptomonas lundii mis o3epa

Bepxuuit  Kaban  moryr  paccMaTpuBaThCsi  Kak — MHAUKATOPHI
a-Me30carpoOHOCTH C BEpPOSTHOCTHIO 97 Y.

Tabnuya 5.3.4

CanpoOHOCTh TUAPOOMOHTOB U3 CIIMCKOB Pa3HBIX aBTOPOB

Bubt Canpobnocts | Canmpo6HOocTh | CanpoOHOCTH
B. Cnaneuex |C. bapuHoBa | 10 KjiacTepu3aiuu
Cryptomonas ovata a b-a -
Cryptomonas
_ - - a
borealis
Cryptomonas lundii - - a

Cryptomonas— poa kpuntTohUIIMEeBEIX BOJOPOCTEH, pacpOCTpaHEHHBIX
B IIPECHOBOJIHBIX CpeJax OOMTaHMS M COJOHOBATOW BOJIE BO BCEM MUPE,
4acTo MBETYLIMX B TIIyOOKHX 03€pax. OHM ciy:KaT NMUIIEH Uil MEJIKOTO
300IJIAaHKTOHA, KOTOPbI, B CBOKO OYEPE/lb, SIBISETCS MUILEH ST MEJIKUX
pbI0 Ha ppIOOBOAHBIX epMax. MHorue Buabl Cryptomonas Mo>KHO HICH-

TH(UIMPOBaAThH TOBKO TTyTeM cekBeHupoBanus JHK (Parfrey et al., 2011;
Choi et al., 2013).

5.4. Boisigienue suoos-unouxamopos no 2eny rbcl Plantae
Hwuxe npuBeieHbl pe3ysibTaThl (UIOTEHETUUYECKOT0 aHaau3a TUAPO-

ounonToB 03¢p Kaban mo MapkepHomy reHy rbCL B COOTBETCTBHE C TaKCO-
HOMHUYECKUM TOJIOKCHUEM:
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napcro Plantae
otnen Streptophyta
ornen Chlorophyta
kiaacc Chlorophyceae
kiacc Trebouxiophyceae

5.4.1. Qunozenemuuecxkuii ananus rbcL Streptophyta
Plantae — Streptophyta

O0600mEnHOE PMITOTCHETHIECKOE IEPEBO TI0 MapKepHOMY TeHy rbclL
Streptophyta npuseneno Ha puc. 5.4.1.1. ByrcTpen-3HaueHHs PUBEICHBI
PSZIOM C y3J1aMU JiepeBa.

Kak Buano w3 puc. 5.4.1.1, Ha O0OOOIIEHHOM MOJEKYJISIPHO-
¢uIOreHeTHYeCKOM JIEpeBE BBIABJICH OJIMH KJIacTep, COASp KallHii
Bug Closterium acutum — a-b-wHgukaTop, CrpymnmUpOBaHHBIN ¢
HEMHIUKATOpHBIMH BuAamMu poaa Cosmarium bioculatum, Cosmarium
binum u Cosmarium undulatum ¢ Beicokum OyTcTpen-3aadenuemM 100 %.
B  Ttabn. 5.4.1.1 nmpuBeneHO = TaKCOHOMHYECKOE  TIOJIOKECHUE

CIpYIIIMPOBAHHBIX OPIraHU3MOB.
M: Carex_pseudocyperus_VSN_non-ind
61 Eleochans_palustris_VSN_non-ind

37 _: Juncus_effusus_VS_non-ind
99/100 Juncus_tenuis_N_non-ind

Phragmites_australis_VSN_non-ind

52

r— Typha_anguatifolia_SN_non-ind
% 100100 L——— Typha_latifolia_VN_non-ind

99100 : Lemna_minor_VSN_non-ind
Spirodela_polyrhiza_VSN_non-ind
T ﬂ: Alisma_plantago-aquatica_VS_non-ind
Elodea_canadensis_VSN_non-ind
7460 Potamogeton_lucens_VN_ o-b
W{: Potamogeton_pectinatus_N_ s-b
— Oenanthe_aquatica_VN_non-ind
P — Ceratophyllum_submersum_S_non-ind

Closterium_acutum_VSN_ b-a
Cosmarium_bioculatum_V_non-ind

1001100 _: Cosmarium_binum_N_non-ind
1007100 Cosmanum_undulatum_N_non-ind

100/100

Puc. 5.4.1.1. O600ménHOe pUIoreHETUIECKOE AEPEBO
o MapkepHomy reny rbclL Streptophyta
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Tabnuya 5.4.1.1
TaxcoHOMHYECKOE TOJIOKEHHE CTPYIIITUPOBAHHBIX THAPOOHMOHTOB

Takconomus Buibl-nHIUKaTOPHI Buibl-HEMHAUKATOPBI

Domain Eukaryota Eukaryota

Kingdom Plantae Plantae

Phylum Streptophyta Streptophyta

Class Zygnemophyceae Zygnemophyceae

Order Desmidiales Desmidiales

Family Closteriaceae Desmidiaceae

Genus, Species | Closterium acutum Cosmarium bioculatum
Cosmarium binum
Cosmarium undulatum

Kak BuanHo u3 Tab6u. 5.4.1.1, knactep COAEp>KUT OPTaHU3MBbI, OJIM3KHE
110 TAKCOHOMHUYECKOMY TOJIOJKEHH0 70 mopsiaka Desmidiales.

CpaBHUTENBbHBIN aHAIN3 CAlPOOHOCTEW OpPraHU3MOB M3 CIUCKOB
pasHbIx aBTOpoB  (Tabm. 5.4.1.2) mnokazan Oiu3khe  3HAYCHUS
kK b-mesocampoOnocTn ams  opranm3ma  Closterium  acutum. Tak
kak padotel C. bapumHOBOW € COaBT. mMpoBOAWIHUCH Mo3xke Ha 30 jer
U 3HaudeHus O0-b-campoOnocTelt mnms opramm3ma Cosmarium bioculatum
no wmapkepHoMy TeHy 18S pPHK moka3an Takxke O0-D-campoOHOCTH,
TO TakuM oOpazom, Bua Cosmarium bioculatum mist ozepa Bepxuuii Kaban,
Buel Cosmarium binum u Buag Cosmarium undulatum ms ozepa Huxaui
Kaban wmoryr paccMaTpuBaThcs KaK WHIUKATOPBl 0-D-campoOHOCTH
¢ BeposTHOCTRIO 100 %.
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Tabnuya 5.4.1.2

CanpoOHOCTh THAPOOMOHTOB U3 CIIMCKOB Pa3HBIX aBTOPOB

Bu bt CanpoOnocts | Canmpo6HocTh | CanmpoOHOCTH
B. Cmapeuek | C. bapunosa 110 KJacTepu3aluu
Closterium
b-a 0-b -

acutum
Cosmarium

: - - 0-b
bioculatum
Cosmarium

) - - 0-b
binum
Cosmarium

- - 0-b

undulatum

5.4.2. Qunozenemuueckuit anaaus rbcL Chlamydomonadales

Plantae — Chlorophyta — Chlorophyceae — Chlamydomonadales

Chlamydomonadales — mopsimox kmacca Chlorophyceae, omxnokite-
TOYHBIE U KOJOHHUAJIbHBIC 3CJICHBIC BOOOPOCIIN CO CABUTOM 0a3aJIbHBIX

Tel 1o yacoBoil cTpenke. [lopsaok Brirovaet 1687 Bunos (bensikosa u ap.,

2006).

O06006mEéHHOe PUITOTEHETHIECKOE IEPEBO 10 MapKepHOMY TeHy rbcL

Chlamydomonadales mpuBenmeno na puc. 5.4.2.1. Byrcrpen-znadcHus

PUBENICHBI PSAJIOM C Y3J1aMU JiepeBa.
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85082 —— Pleodorina_starni_N_non-ind

— Volvox_ovalis_N_non-ind 1
— Eudonna_elegans_V_
Yamagishiella_unicocca_V_non-ind
Pandorina_colemaniae_V_non-ind
Pandorina_morum_VSN_b 2
Volvulina_compacta_V_non-ind
Colemanosphaera_angeleri__V_non-ind
Chlamydomonas_reinhardti_VN_a
Vitreochiamys_aulata_VN_non-ind 3
Vitreochlamys_pinguis_VN_non-ind
Lobomonas_monstruosa_V_non-ind
Pascherina_tetras_VS_non-ind

Lo

45

283 _E Phacotus_lenticularis_VSN_b 4
95/39 Pteromonas_angulosa_SN_b
Lobocharacium_coloradoense_V_non-ind
a¢41 —— Chlamydopodium_vacuolatum_V_non-ind 5
% 9 — Chlorogonium_elongatum__N_s
4 Chlamydomonas_applanata__V_non-ind
2 Gungnir_kasakii_V_non-ind

57/55 Gungnir_neglectum_VN_non-ind
Chlamydomonas_acidophila_V_non-ind
100 Pleurastrum_terricola_VN_non-ind
u Carteria_radiosa_V_non-ind
2 99 Pseudocarteria_mucosa_V_non-ind
Carteria_inversa_VN_non-ind
Halochlorella_rubescens_V_non-ind
Chlorococcum_infusionum_N_non-ind
r— Carteria_crucifera_V_non-ind
100 L— Chlamydomonas_gloeophila_VN_non-ind

Puc. 5.3.2.1. O600ménnoe pUIOTeHETUIECKOE AEPEBO
o mapkepaomy reny rbcL Chlamydomonadales

Kak Bmmao wu3 pwmc. 5.4.2.1, Ha O0OOOIMEHHOM MOJEKYIISIPHO-
(¢uUIOreHeTUYEeCKOM JIepeBE BBISBICHO 5 KJIACTEPOB, COACPIKAIIUX
WHIUKATOPHBIC BHABI THAPOOMOHTOB Pa3HBIX 30H CAMPOOHOCTH W BHU/IHI,
HE UMEBIIIME PaHEE CTaTYC UHIUKATOPHBIX:

Knacrep 1: Bux Eudorina elegans — b-unaukaTop — crpynmnupoBaH
¢ HenHIMKaTopHBIMK Bugamu Pleodorina starrii u Volvox ovalis ¢ Beicokum
oyrctpemn-3Hadenuem 99 %. B tabin. 5.4.2.1 npuBeeHO TAKCOHOMHYECKOE

IMOJIOKCHHUC CI'PYHIIMPOBAHHBIX OPTraHU3MOB.
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Tabnuya 5.4.2.1

TakcoHOMUYECKOE MOJIOKEHHUE CIPYNIUPOBAHHBIX THAPOOUOHTOB

Takconomus Buabl-uaaukatopsl Bubl-HEMHAMKATOPBI
Domain Eukaryota Eukaryota
Kingdom Plantae Plantae
Phylum Chlorophyta Chlorophyta
Class Chorophyceae Chorophyceae
Order Chlamydomonadales Chlamydomonadales
Family Volvocaceae Volvocaceae
Genus, Species | Eudorina elegans Pleodorina starrii
Volvox ovalis

Kak BuaHo u3 Ttaba. 5.4.2.1, Kknactep COASPKUT OPraHU3MBbl, OJIHU3KUE

0 TaKCOHOMHYECKOMY TIIOJIOXKEHHIO g0 cemeiictBa Volvocaceae.
CpaBHUTEIBHBIN aHATN3 CAPOOHOCTEN OPraHU3MOB M3 CIHCKOB Pa3HBIX
aBTopoB (Tabm. 5.3.2.2) mokasan coBmazcHHEe D-me3ocampoOHOCTEH
nnst opranusma Eudorina elegans. Takum o0paszom, Busel Pleodorina starrii
n Volvox ovalis mns o3epa Huxaumit Kaban moryT paccmaTpuBaThes
KaK WHIUKATOPBI D-Me30carpoOHOCTH ¢ BEpOATHOCTEIO 99 %.

Tabnuya 5.4.2.2

CanpoOHOCTh THIPOOMOHTOB U3 CITUCKOB Pa3HbIX aBTOPOB

Bus CanpoOnocts | CanpooHOCcTh | CanpoOHOCTH
B. Cnageuek | C. bapuHOBa | IO KJiacTepu3aluuu
Eudorina elegans b b -
Pleodorina starrii - - b
Volvox ovalis - - b

Knacrep 2: Bux Pandorina morum — b-ungukaTtop — CrpynmapoBaHbI
¢ HemHAMKaTopHBIMHU Buaamu Pandorina colemaniae u Volvulina compacta
¢ oyrcrpemn-3HaueHrem 38 %. B tabi. 5.4.2.3 mpuBe1eHO TAKCOHOMUYECKOE
MIOJIOYKEHHE CTPYIITUPOBAHHBIX OPraHU3MOB.
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Tabnuya 5.4.2.3

TakcoHOMUYECKOE MOJIOKEHHUE CIPYNIUPOBAHHBIX THAPOOUOHTOB

Takconomus Buabl-uaaukatopsl Bubl-HEMHAMKATOPBI
Domain Eukaryota Eukaryota
Kingdom Plantae Plantae
Phylum Chlorophyta Chlorophyta
Class Chorophyceae Chorophyceae
Order Chlamydomonadales Chlamydomonadales
Family Volvocaceae Volvocaceae
Genus, Species | Pandorina morum Pandorina colemaniae
Volvulina compacta

Kak BuaHO u3 T1abma. 5.4.2.3, KIacTep COASPKUT OPraHU3MBbl, OJIHU3KHE

1o cemerictea Volvocaceae.

CpaBHUTEIBHBIN aHAIU3 CAPOOHOCTEH OPraHU3MOB M3 CIIMCKOB Pa3HBIX
5.4.2.4) mokazan coBmajeHHe b-me3ocanmpoOHOCTEH

TAKCOHOMHWYCCKOMY  ITOJIOKCHHUKO 11O

aBTOpoB (TadJI.
s opranusma Pandorina morum. Takum o6paszom, Buael Pandorina
colemaniae u Volvulina compacta mis o3epa Bepxuuit Kaban moryr
paccMaTpuBaThCS KaK WHAMKATOPHI D-Me30campoOHOCTH ¢ BEPOSTHOCTHIO

38 %.

Tabauya 5.4.2.4
CanpoOHOCTh THIPOOMOHTOB M3 CITUCKOB Pa3HbIX aBTOPOB
Bus CanpoOnocts | CanpooHOCTs | CanpoOHOCTH
B. Cnaneuex | C. bapuHoBa | o Kjiactepusanuu
Pandorina morum b b -
Pandorina b
colemaniae ) )
Volvulina b
compacta ) )
Kmacrep 3: Bum Chlamydomonas reinhardtii — a-ungukatop —

CTpYNIHMPOBaH ¢ HeWHAMKaTopHbIMU Buaamu Vitreochlamys aulata
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u Vitreochlamys pinguis ¢ O6yrcrpen-3nauenueM 36 %. B Tta6m. 5.4.2.5
IMPUBCACHO TAKCOHOMHNYCCKOC ITOJIOKCHUC CI'PYHIIMPOBAHHBIX OPIraHU3MOB.

Tabnuya 5.4.2.5

TakcoHOMUYECKOE MOJIOKEHHUE CIPYNIUPOBAHHBIX THAPOOUOHTOB

Takconomus Buabl-uaaukatopsl Bupl-HEMHAUKATOPBI

Domain Eukaryota Eukaryota

Kingdom Plantae Plantae

Phylum Chlorophyta Chlorophyta

Class Chorophyceae Chorophyceae

Order Chlamydomonadales Chlamydomonadales

Family Chlamydomonadaceae | Chlamydomonadaceae

Genus, Species | Chlamydomonas Vitreochlamys aulata
reinhardtii Vitreochlamys pinguis

Kaxk BusHO 13 Ta6m1. 5.4.2.5, KjIacTep COJIEPKUT OPraHU3MBbl, OJTU3KHE
10 TAKCOHOMHYECKOMY T0JI0’keHHI0 10 cemeiictBa Chlamydomonadaceae.
CpaBHUTEIBHBIN aHAIN3 CAMPOOHOCTEH OPraHM3MOB M3 CIUCKOB Pa3HBIX
aBTopoB  (Tabn. 5.4.2.6)
nns opranm3ma Chlamydomonas reinhardtii. Takum oGpa3om, BHIBI
Vitreochlamys aulata u Vitreochlamys pinguis mus o3ép Bepxuuii Kadan
Kaban
a-Me30canpoOHOCTH C BEPOSITHOCTHIO 36 Y.

IToKa3all COBIIaACHHUC a-caHpO6HOCT€fI

n Hwuxuuin MOIyT pacCMaTpuBaTbCA KakK HHAWKATOPbI

Tabnuya 5.4.2.6

CanpoOHOCTh THIPOOMOHTOB M3 CITUCKOB Pa3HbIX aBTOPOB

CanpoOHOCTh
10 KJIaCTePHU3aIHH

CanpoOHOCTh
C. bapunona

CanpoOHOCTh
B. Cnaneuek

Buasr

Chlamydomonas

reinhardtii a a )
Vitreochlamys ) ) a
aulata

Vitreochlamys ) ) a
pinguis
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Knacrep 4: Buasr Phacotus lenticularis u Pteromonas angulosa —
b-uHAMKATOPHI — CTPYIIIMPOBAHBI ¢ HEMHIUKATOPHBIM BUJoM Pascherina
tetras ¢ BeicokuM OyTcTpen-3HaueHueM 93 %. B tabn. 5.4.2.7 npuBeaeHo
TaKCOHOMHYECKOE TI0JIOKEHUE CTPYIIITUPOBAHHBIX OPTraHU3MOB.

Tabnuya 5.4.2.7

TakcoHOMUYECKOE MOJIOKEHHUE CIPYNIUPOBAHHBIX THAPOOUOHTOB

Takconomus Buabl-uaaukatopsl Buibl-HEMHAUKATOPBI
Domain Eukaryota Eukaryota
Kingdom Plantae Plantae
Phylum Chlorophyta Chlorophyta
Class Chorophyceae Chorophyceae
Order Chlamydomonadales | Chlamydomonadales
Family Phacotaceae Spondylomoraceae
Genus, Species | Phacotus lenticularis | Pascherina tetras

Pteromonas angulosa

Kaxk BugHO 13 Ta6m1. 5.4.2.7, KnacTep COJECPKUT OPraHU3MBbl, OJTU3KHE
0 TaKCOHOMHYECKOMY ToJiokeHHIo g0 mopsiaka Chlamydomonadales.
CpaBHUTEIBHBIN aHAIM3 CAMPOOHOCTEH OPraHM3MOB M3 CIIHMCKOB Pa3HBIX
5.4.2.8) mokazan coBmajgeHHe b-me3ocanpoOHOCTEH
lenticularis u Onu3kme 110
b-me3ocanpobHocTH juIs  opranu3ma Pteromonas angulosa. Takum

aBTOpoB (TadJI.

ans  opranm3ma Phacotus 3HAYECHUIO

obpaszom, By Pascherina tetras moskeT paccMaTpuBaThcs KaK HHIAKATOP

b-Me30canpoOHOCTH ¢ BepOATHOCTBIO 93 %.
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Tabnuya 5.4.2.

CanpoOHOCTh THAPOOMOHTOB U3 CIIMCKOB Pa3HBIX aBTOPOB

8

Bubl Canpobnocts | CanpooHOCTs | CanmpoOHOCTH
B. Cnageuek | C. bapuHoBa | 1o KjiacTepu3aluu
Phacotus b
lenticularis
Pteromonas
b b-a -
angulosa
Pascherina tetras - b
Knacrep 5: BT Chlorogonium elongatum =
a-UHAUKATOp  —  CrpyHIupoBaH C  HEUHIMKATOPHBIM  BHUIOM

Chlamydopodium vacuolatum ¢ 6yrcrpen-3nauenuem 41 %. B Ta6:1. 5.4.2.9
IPHUBEICHO TAKCOHOMUYECKOE TIOJI0KEHUE CIPYTIITMPOBAHHBIX OPTaHU3MOB.

Tabnuya 5.4.2.
TakcoHOMUYECKOE MOJIOKEHUE CIPYNIUPOBAHHBIX TUAPOOUOHTOB
TaxkcoHoMus Buapi-ungukatopsl Bunabi-HeMHIUKATOPHI
Domain Eukaryota Eukaryota
Kingdom Plantae Plantae
Phylum Chlorophyta Chlorophyta
Class Chorophyceae Chorophyceae
Order Chlamydomonadales | Chlamydomonadales
Family Haematococcaceae Characiochloridaceae
Genus, Species | Chlorogonium Chlamydopodium
elongatum vacuolatum

9

Kaxk BugHO 13 Ta6:1. 5.4.2.9, knactep COIECPKUT OPraHU3MBbl, OJTU3KHE

0 TaKCOHOMHYECKOMY ToJioxkeHuio a0 mopsaka Chlamydomonadales.

CpaBHUTENBHBIN aHAN3 CaPOOHOCTEN OPraHU3MOB W3 CIIHCKOB Pa3HbIX

aBTopoB (Tabnm. 5.4.2.10) moka3anm coBmajeHHe a-mMe30canmpoOHOCTEH

IJie - OpraHu3Ma

Chlorogonium elongatum. Takum oOpa3om,
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Chlamydopodium vacuolatum moxeT paccMaTpuBaThCs KaK HHIAKATOP
a-Me30canpoOHOCTH ¢ BEpOsITHOCTHIO 41 Y.

Tabnuya 5.4.2.10
CanpoOHOCTh TUAPOOMOHTOB U3 CIIMCKOB Pa3HBIX aBTOPOB

Bubl Canpobnocts | CanpooHOCcTs | CanmpoOHOCTH
B. Cnageuek | C. bapuHoBa | 1o KjiacTepu3aluu

Chlorogonium
elongatum
Chlamydopodium
vacuolatum

a a -

Kak BuUJHO W3 BBIIIENPUBEACHHOIO aHaiW3a, KIIACTEPHI COJEpKAT
OpraHu3Mbl, OJIM3KHE IO TAKCOHOMUYECKOMY MOJIOKEHHUIO O CEMENCTB
Volvocaceae, Chlamydomonadaceae, Phacotaceae HopsiIKa
Chlamydomonadales.

Volvocaceae — ceMelCTBO KOJIOHHATBHBIX JHOO MHOTOKJICTOYHBIX
IBYXKTYTUKOBBIX 3€JIEHBIX BoOjopociiel. Bce BUIbI  KOJOHWATbHBI
U HaceNIII0T MpecHOBOAHYI cpexny. Ilpocreiimue Volvocaceae coctosr
u3 onpeaenenHoro yucia Chlamydomonas-mogo0HbIX KIETOK, BCTPOSHHBIX
B CTYJIEHHUCTHIM Matpukc. Tak, GOnium mpeacTaBiseT COOOHW IIOCKYIO
mwiactuHy W3 4-16 xnetok, a Eudorina m Pandorina — mombie cdepsr
u3 16 u 32-64 kIeToK COOTBETCTBEHHO. Bce KIETKM OJMHAKOBHI M MOTYT
JaBaTh Hayajo HOBOMY OpraHu3My IyTeM MHUTOo3a. bosiee mpoaBUHYTHIE
Volvocaceae o0pa3yroT HeckoJibko THIIOB KieTok. Y Pleodorina u Volvox
OOJBIIMHCTBO KJICTOK B KoJIoHMH comaTuueckue(oT 128 mo 2000-6000)
M JTUIIIb HEOOJIBIIOE YHCIO0 penpoayKTUBHBIX(12-16). YV HEKOTOPBIX BHIIOB
Volvox comaTtudeckue KJIETKH MOTYT IMPEBpaIlaThCsl B PEIPOTyKTUBHEIE,
B TO BpeMs Kak y VOIvVOX carteri penpoIyKTUBHBIE KJIETKH 3aKJIaIbIBAIOTCS
cpa3zy, OHM HHUKOTJa HE HMEIOT JXTYTUKOB W HE BBINOJHSIIOT (PYyHKIIMU
coMaTHYeCKHX KieTok. Takmm oOpasom, mnpocreiimue Volvocaceae
BCEe eII€ SIBIAIOTCS KOJIOHMAJIbHBIMU, B TO BpeMs Kak Hauboiee
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IPOJBUHYTHIC SBISIOTCS HACTOSIIUMH MHOTI'OKJICTOYHBIMUA OpraHU3MaMHU.
Hekotopeie m3 Hux, B ToM umcie VoOIvox carteri, Taxke DOCTHUIIH
paszeNicHWsl TI0JIOB M HawbOojee NPOABUHYTOW (OPMBI  IOJIOBOTO
pasmHosxxenus — ooramuu (Gilbert, 2000).

5.4.3. Quaozenemuueckun ananus rbcL Sphaeropleales
Plantae — Chlorophyta — Chlorophyceae — Sphaeropleales

Sphaeropleales — orTpsa  3eleHBIX BOAOPOCICH, BKIIOYAIOIINMA
HECKOJIbKO IIMPOKO PACHpPOCTPAHCHHBIX TMPECHOBOAHBIX BHIOB (DUTO-
IJIaHKTOHA, B ToM uucie Scenedesmus um Pediastrum. Spaeropleales —
HETIOIBYKHBIC OJTHOKJICTOUHBIC MM KOJOHUAIBHBIC BOJOPOCIH C IBYKIY-
TUKOBBIMH 300CIIOpamMu pa3sMepamu oT MUKpo- (Pediastrum — 35-200 mxm)
no makpockonuueckux (Hydrodictyon — go 0,2—1 m) (Lewis, McCourt,
2004; Leliaert et al.,2012).

O0600mEnHOE PUITOTCHETHIECKOE IEPEBO TI0 MapKepHOMY TeHy rbclL
Sphaeropleales npuBeneno wa puc. 5.4.3.1. ByrcTpen-3HaueHus TMpHBe-
JICHBI PSJIOM C y3JIaMH JIepeBa.

Kak BunmHo u3 puc. 5.4.3.1, Ha 0000MIEHHOM MOJIEKYJISIPHO-(PHIIOTCHE-
THYECKOM JIEpPeBE BBISIBICHO 5 KIACTEPOB C BBICOKUM OyTCTper-3Haue-
HHEM, COACPIKAIIMX HHIAKATOPHBIC BHUJbI T'MIPOOMOHTOB pPAa3HBIX 30H
canpoOHOCTH U BUJIbI, HE UMEBIIINE paHEE CTATYC MHIUKATOPHBIX:

Knactep 1: Bumm Ankistrodesmus falcatus — b-a-ungukarop -
CTPYIIIMPOBAaH ¢ HeWHAMKATOpHBIM BHaoM Monoraphidium komarkovae
c BbIcOkUM Oytctpen-3HaueHueM 100 %. B Ttabn. 5.4.3.2 mpuBeneHo
TAKCOHOMHYECKOE MOJIOKEHHUE CIPYIITUPOBAHHBIX OPTraHU3MOB.

Kaxk BugHO 13 Ta6:1. 5.4.3.2, k1acTep COAEPKUT OPraHU3MBbI, OJIM3KUE
10 TAKCOHOMHUYIECKOMY TIOJIO’KEHUIO 70 ceMeiicTBa Selenastraceae.
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1009 r—— Raphdocels_subcaptata_VSN_nonnd
m [ {

— Selenastrum_Capncomut

- Monoraphdum_rmrtum

=~ Monocaphedum _orifithe VSN

~ Andastrodesmus_fusformes _V_nonand

us_stotatus__V_non

—
o | {— Anicstrodesom V_nonand
100100 - Monoraphdum _arcuatum_VSN_nonnd

“ { Aniastrodesmus_faicatus_VS_ba 1
100100 L— Monoraphdum_komarkovae_N_non-nd
d = Monoraphedum_contortum _VSN_non-nd
% r— Rotundella_rotunda_V_non.nd
1‘ -~ Schroedena_setgera_VSN_nonnd
Pseudomunels_schumacherensss_N_non.and
el [ Wychonastes_homosphaera_N_non-nd
100100 L Mychonastes_uriss_V_non-nd
\ nind
‘ o n-nd 2
b-]|
4
|
w3 =
" - Scenedesmus_odbiquus VSN b
- 3
Pectnodesmus_pectnatus_VN_non.nd
O = Flechtnena_rotunda_V_nonnd
— > | — Scenedesmus_vacuolatus N_nonnd
2 v
“ — ~ Desmodesmus_santoss_V_nonnd
[ = Desmodesmus_communes_VN_nonand
- Scenedesmus_prod Captatus__ V_nonind

L] 1009 r—— Scenedesmus
o 11—

oM | {— Scenedesmus_by =i A
wn Scenedesmus_hindaii_V_non-nd

- Scenedesmus

_

Scenedesmus_o

_elgtcum N _od

Neodesmus_pupukensss N_nonand

[
o [ Scenedesmus
woneo |
100100 L— Scenedesm

- Enallax_acutforms_V_nonnd
amatus_N_non.nd 5

r— Pedastrum_boryanum _VN_b

Puc. 5.4.3.1. O600ménaoe PUIOTCHETUIECKOE AESPEBO
1o MapkepHomy reny rbcL Sphaeropleales

Tabnuya 5.4.3.2

TakcoHOMUYECKOE MOJIOKEHUE CIPYNIUPOBAHHBIX TUAPOOUOHTOB

TakcorOMUS

Bunabi-unaukaTopel

Bunpl-HenHauKaTOph

Domain

Eukaryota

Eukaryota

Kingdom

Plantae

Plantae

Phylum

Chlorophyta

Chlorophyta

Class

Chlorophyceae

Chlorophyceae

Order

Sphaeropleales

Sphaeropleales

Family

Selenastraceae

Selenastraceae

Genus, Species

Ankistrodesmus falcatus

Monoraphidium
komarkovae
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CpaBHUTENBbHBIN aHAIU3 CApPOOHOCTE OPraHU3MOB W3 CIIUCKOB
pPa3HbIX aBTOPOB (Tabmn. 5.4.3.3) IoKazal COBMAJICHUE
b-a-me3ocanpobOHocTeit mis opranm3ma Ankistrodesmus falcatus. Takum
oopaszom, Bua Monoraphidium komarkovae mns o3epa Hwkuwmii KaGan
MOXKET  pacCMaTpuBaThcsd Kak  HWHAUKATOp  b-a-me3ocampoOHOCTH
¢ BepositHocThIo 100 %.

Tabauya 5.4.3.3
CanpoOHOCTh THAPOOMOHTOB U3 CIIMCKOB Pa3HBIX ABTOPOB
Bubl Canpo6nocts | CanpoOHocTh | CanpoOHOCTH
B. Cmaneuexk | C. bapuHOoBa | mo kiiactepusanuu
Ankistrodesmus
b-a b-a -
falcatus
Monoraphidium
- - b-a

komarkovae

Knacrep 2: Bun Pediastrum duplex — b-ungukarop — crpynnupoBas
c HewHaWKaTopHBIMH Buaamu Pediastrum biradiatum [Parapediastrum
biradiatum] u Pediastrum angulosum c¢ BbICOKUM OyTCTpemn-3HAYCHHEM
97 %. B Tabn. 5.4.3.4 nupuBeneHO TaKCOHOMHUYECKOE IOJOKECHHE

CIPYHITUPOBAHHBIX OPTraHU3MOB.

Tabnuya 5.4.3.4
TaxkcoOHOMHYECKOE IT0JIOKEHUE CTPYHIIMPOBAHHBIX FI/II[pO6I/IOHTOB
TakcoHoMus Buibl-nHIuKkaTopbl BuibI-HEUHAUKATOPBI
Domain Eukaryota Eukaryota
Kingdom Plantae Plantae
Phylum Chlorophyta Chlorophyta
Class Chlorophyceae Chlorophyceae
Order Sphaeropleales Sphaeropleales
Family Hydrodictyaceae Hydrodictyaceae
Genus, Species | Pediastrum duplex Pediastrum biradiatum
[Parapediastrum
biradiatum]
Pediastrum angulosum
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Kak BuaHo u3 Tta6ma. 5.4.3.4, knactep COAEPKUT OPraHU3MBbl, OJIHM3KUE

10 TAKCOHOMUYECKOMY IOJI0KEeHHMIO 0 poda Pediastrum. CpaBHUTEIbHBIN

aHajgu3 CanpoOHOCTEW OpraHu3MoOB U3

CIIMCKOB pPa3HbIX aBTOPOB

(Taba. 5.4.3.5) moka3an coBnaacHue D-me3ocanpoOHOCTEH s OpraHu3Ma
Pediastrum duplex. Takum o6Opa3om, Buasl Pediastrum biradiatum
[Parapediastrum biradiatum] u Pediastrum angulosum s o3epa Bepxuuii
KabaH Moryt paccMarpuBaThbCs KaK HWHIMKATOPHI D-Me30canmpoOHOCTH

¢ BeposaTHOCThIO 97 %.

Tabnuya 5.4.3.5
CanpoOHOCTh TUAPOOMOHTOB U3 CIIMCKOB Pa3HBIX aBTOPOB
Bubt CanpoOHOCTb CanpoOnocte | CanipoOHOCTE MO
B. Cnaneuex C. bapuHoBa KJIaCTepHU3aluu

Pediastrum b b ]
duplex
Pediastrum
biradiatum
[Parapediastrum - b b
biradiatum]
biradiatum
Pediastrum

- 0 b
angulosum

Knacrep 3: Bun Scenedesmus obliquus [Tetradesmus obliquus] —
b-uHAMKATOp — CTPYNIUPOBAH C HEMHIUKATOPHBIM BUAoM Pectinodesmus

pectinatus ¢ BeicOkuM OyTcTpen-3HaueHuem 91 %. B Ta6n. 5.4.3.6

IMPUBCACHO TAKCOHOMHUYCCKOC ITOJIOKCHUC CIPYIIIIMPOBAHHBIX OPTaHU3MOB.
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Tabnuya 5.4.3.6

TakCOHOMUYECKOE MOJIOKEHHUE CIPYNIUPOBAHHBIX THAPOOUOHTOB

TakcoHOMUS BuibI-MHIUKATOPBI Buibl-HEnHUKATOPBI

Domain Eukaryota Eukaryota

Kingdom Plantae Plantae

Phylum Chlorophyta Chlorophyta

Class Chlorophyceae Chlorophyceae

Order Sphaeropleales Sphaeropleales

Family Scenedesmaceae Scenedesmaceae

Genus, Species | Scenedesmus  obliquus | Pectinodesmus
[Tetradesmus obliquus] | pectinatus

Kak BuaHo u3 Tta61. 5.4.3.6, Knactep COAEPKUT OPraHU3MBbl, OJIHU3KHE
0 TaKCOHOMHYECKOMY IIOJIOKCHHIO JIO ceMmelicTBa Scenedesmaceae.
CpaBHUTENBHBIN aHAN3 CAPOOHOCTEH OPraHW3MOB M3 CIIMCKOB Pa3HBIX
aBTOpOB (Tabiu. 5.4.3.7) mokaszan Oau3Kue 3HAYCHUS D-me3ocanpoOHOCTEH
mig opranm3ma Scenedesmus obliquus [Tetradesmus obliquus]. Taxum
obOpaszom, Bujx Pectinodesmus pectinatus mis o3ép Bepxumii Kaban
n Hwxkunii KabGan wMoryr paccMarpuBaThCsl KaK — HMHIAKATOPHI

b-mMe30canpoOHOCTH ¢ BeposATHOCTBIO 91 %.

Tabnuya 5.4.3.7

CanpoOHOCTh THIPOOMOHTOB U3 CITUCKOB Pa3HbIX AaBTOPOB

Bus CanpoOnocts | CanpobHOCTs | CanpoOHOCTH
B. Cnaneuex | C. bapuHoBa | o Kjiactepuszanuu

Scenedesmus
obliquus
[Tetradesmus
obliquus]
Pectinodesmus
pectinatus

b a-b -
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Kmacrep 4: Bua Scenedesmus bijugatus — Db-ungukatop —
CTpYNIMpPOBaH C HEHMHIWKATOPHBIMH BHJaMHu Scenedesmus —acutus,
Scenedesmus obtusus, Scenedesmus hindakii ¢ BeicOkMM OyTcTpern-
3HayeHueMm 81 %. B tab1. 5.4.3.8 npuBeieHO TAKCOHOMUYECKOE TTOJIOKEHUE

CTPYHITUPOBAHHBIX OPraHU3MOB.

Tabnuya 5.4.3.8
TakcoHOMUYECKOE MOJIOKEHHUE CTPYNIUPOBAHHBIX THAPOOUOHTOB
Taxconomus Buapi-ungukatopsl Bunapi-HemHIUKATOPHI
Domain Eukaryota Eukaryota
Kingdom Plantae Plantae
Phylum Chlorophyta Chlorophyta
Class Chlorophyceae Chlorophyceae
Order Sphaeropleales Sphaeropleales
Family Scenedesmaceae Scenedesmaceae
Genus, Species Scenedesmus bijugatus | Scenedesmus acutus
Scenedesmus obtusus
Scenedesmus hindakii

Kaxk BugHO 13 Ta6:1. 5.4.3.8, kactep COEPKUT OPraHU3MBbl, OJTU3KHE
0  TAaKCOHOMHYECKOMY  IIOJIOKCHHIO 10  poja  Scenedesmus.
CpaBHUTENBHBIN aHAIM3 CAPOOHOCTEH OPraHU3MOB W3 CIIMCKOB Pa3HBIX
aBTopoB (tabm. 5.4.3.9) mnokaszanm coBmajcHue D-me3ocampoOHOCTEH
g oprann3ma Scenedesmus bijugatus. Takum oOpaszom, Bua Scenedesmus
acutus mis 03ép Cpenuumii Kaban m Hwkuauit Kaban, Buasl Scenedesmus
obtusus wu Scenedesmus hindakii anms o3epa Bepxuuii Kaban
MOTyT  paccMaTpHBaThCs  KaK  MHAMKATOpPHI  D-Me3ocampoOHOCTH

¢ BeposATHOCTRIO 81 %0.
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Tabnuya 5.4.3.9
CanpoOHOCTh TUAPOOUOHTOB U3 CIIMCKOB Pa3HbIX aBTOPOB

Bubl Canpobnocts | CanpooHOCTs | CanmpoOHOCTH
B. Cnageuek | C. bapuHoBa | 1o KjiacTepu3zaluu
Scenedesmus b b
bijugatus
Scenedesmus
- b b
acutus
Scenedesmus
- b b
obtusus
Scenedesmus b
hindakii
Knacrep 5: BU/IBI Pediastrum boryanum
u Scenedesmus quadricauda — b-uHAMKATOpPBI — CrPYIITUPOBAHBI

C HEMHAMKATOpHBIMU Buaamu Scenedesmus armatus u Enallax acutiformis
¢ Oyrcrpen-zHauenmem S7 %. B T1abm. 5.4.3.10 mpuBeacHo
TaKCOHOMHYECKOE TIOJIOKEHUE CTPYIIITUPOBAHHBIX OPTaHU3MOB.

Kaxk BusiHO u3 Ta01. 5.4.3.10, knmactep COAEPKUT OPTraHU3MBI, OJIU3KHE
10 TAKCOHOMHMYECKOMY ITOJIOKEHHIO JT0 ceMelicTBa Scenedesmaceae (kpome
Pediastrum  boryanum). CpaBHUTENbHBIH  aHAIW3  CANPOOHOCTEH
OpPraHU3MOB M3 CIUCKOB pa3HbIX aBTOpoB (Tabn. 5.4.3.11) mnoxkaszan
coBmajicHre b-me3ocanmpoOHOCTEH it opranm3ma Pediastrum boryanum
u Scenedesmus armatus, Osm3kue 3HadYeHHS K D-me3ocampoOHOCTEH
s oprann3ma Scenedesmus quadricauda.
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Tabnuya 5.4.3.10

TakcoHOMUYECKOE MOJIOKEHHUE CIPYNIUPOBAHHBIX THAPOOUOHTOB

Takconomus Buabl-uaaukatopel Bubl-HEMHAUKATOPBI
Domain Eukaryota Eukaryota
Kingdom Plantae Plantae
Phylum Chlorophyta Chlorophyta
Class Chlorophyceae Chlorophyceae
Order Sphaeropleales Sphaeropleales
Family Scenedesmaceae Scenedesmaceae
Genus, Species Scenedesmus armatus | Enallax acutiformis
Scenedesmus

quadricauda

Family

Hydrodictyaceae

Genus, Species

Pediastrum boryanum

Takum oOpa3om, Bua Scenedesmus armatus mus o3epa Hwxuuii
Kaban w Bumg Enallax acutiformis nmns oszepa Bepxuuit KabGan

MOTYT

paccMaTrpuBaThCs  Kak

C BepOATHOCTHIO 57 %.

HHAWKATOPbI

b-me3ocanpoOHOCTH

Tabnuya 5.4.3.11

CanpoOHOCTh THIPOOMOHTOB M3 CITUCKOB Pa3HBIX aBTOPOB

Buasr

CanpoOHOCTh
B. Cnaneuek

CanpoOHOCTh
C. bapunona

CanpoOHOCTh
10 KJIACTEPU3AIUU

Scenedesmus
quadricauda

b

b-a -

Pediastrum
boryanum

Scenedesmus
armatus

Enallax
acutiformis
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5.4.4. ®unozenemuueckuii anaausz rbcL Trebouxiophyceae
Plantae — Chlorophyta — Trebouxiophyceae

Trebouxiophyceae — kmacc 3enéHbBIX BOIOPOCIICH, BKIIOYAOIIUH 755
BHUJIOB, B OCHOBHOM OJHOKJICTOYHBIC (OPMBI. ITO TNPECHOBOIHBIC
U Ha3eMHBIC BOJOPOCIIH, pPEKE MOPCKHE IPEACTABUTCIIH, MHOTHE
13 KOTOphIX popmupyrot cumomno3sl (bensikosa u ap., 2006).

O0006mEHHOe (PUITOTEHETUIECKOE JIEPEBO 10 MapKepHOMY TeHy rbcL
Trebouxiophyceae npuseneno Ha puc. 5.4.4.1. ByTcTpen-3HadueHus MpHUBE-
JICHBI PSIOM C y3J1aMH JIepeBa.

93100 Chlorella_singularis_S_non-ind
Chlorella_sorokiniana_VN_non-ind 1
Micractinium_pusillum_VN_b
Actinastrum_hantzschii_VSN_b
Chlorella_variabilis_SN_non-ind 2

Chlorella_vulgaris_VSN_p-a
Meyerella_planktonica_VS_non-ind
Gloeotila_contorta_N_non-ind
Marvania_geminata_VSN_non-ind
Pseudochloris_wilhelmii__VN_non-ind
Folliculana_texensis_V_non-ind
Picochlorum_maculatum_V_non-ind
Auxenochlorella_protothecoides_VN_non-ind
Auxenochlorella_pyrenoidosa_V_p

17100 _E Closteriopsis_acicularis_VN_non-ind 3
98100 Dicloster_acuatus_V_non-ind

Koliella_corcontica_V_non-ind
W5 {_‘: Oocystis_lacustris_VSN_b-o
36165 Oocystis_rhomboideae_V_non-ind
Microthamnion_kuetzingianum__V_non-ind
59754 L_{: Koliella_longiseta_VSN_b
1007100 Pseudochlorella_pringsheimii__V_non-ind

Chloroidium_lobatum_VN_non-ind

Lobosphaera_incisa_V_non-ind
Symbiochloris_reticulata_V_non-ind

20 L_E Trebouxia_arboricola_N_non-ind
1007100 Trebouxia_decolorans_V_non-ind

Puc. 5.4.4.1. O6061mEéHHOE PUIOTEHETUUECKOE JIEPEBO M0 MAPKEPHOMY
redy rbcL Trebouxiophyceae

Kak BumHo wu3 puc. 5.4.4.1, Ha O0OOOIMEHHOM MOJEKYJISIPHO-

(bUITOTEHETUYECKOM JEPEBE BBIABICHO 3 KJIaCTepa C BBICOKUM OYyTCTpel-
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3HAYEHUEM, COJECPKAIIUX WHAUKATOPHBIC BHUJIBI TUJIPOOMOHTOB Pa3HBIX
30H CanpoOHOCTH U BUJIbl, HE UMEBIIIUE PAHEE CTATYC MHIAUKATOPHBIX:
Knacrep 1: Buasr Micractinium pusillum u Actinastrum hantzschii —
b-uHAMKATOPHI — CTPYIIIMPOBaHbI ¢ HeMHAUKaTOpHBIME Bugamu Chlorella
singularis u Chlorella sorokiniana ¢ Oyrcrpen-3Hauenuem 50 %.
B Taba. 5.4.4.1 npuBeacHO  TaKCOHOMHYECKOE  IOJIOKEHHE

CTPYHITUPOBAHHBIX OPraHU3MOB.

Tabnuya 5.4.4.1

TakcoHOMHYECKOE MOJIOKECHUE CIpYIHIIMPOBAHHBIX FI/II[pO6I/IOHTOB

Taxconomust Buapi-ungukatopsl Bunapi-HemHAUKATOPHI
Domain Eukaryota Eukaryota
Kingdom Plantae Plantae
Phylum Chlorophyta Chlorophyta
Class Trebouxiophyceae Trebouxiophyceae
Order Chlorellales Chlorellales
Family Chlorellaceae Chlorellaceae
Genus, Micractinium pusillum Chlorella singularis
Species Actinastrum hantzschii Chlorella sorokiniana

Kak BugHO 13 Tab1. 5.4.4.1, knactep COJIEPKUT OPraHU3MBbl, OJTU3KHE
MO0 TaKCOHOMUYECKOMY TojiockeHWto 10 cemeiictBa Chlorellaceae.
CpaBHUTENBHBIN aHATN3 CAPOOHOCTEH OPraHU3MOB U3 CIUCKOB Pa3HBIX
aBTopoB (Tabm. 5.4.4.2) mnokaszan OJmM3KHe II0 3HaueHHio b-me3o-
canpoOHocTH g opranu3moB Micractinium pusillum u  Actinastrum
hantzschii. Takum o6paszom, Bux Chlorella singularis gis o3epa Cpennuii
Kat6an u Bux Chlorella sorokiniana mns 03ép Bepxuuit Kaban n Huxawmid
Kaban morytr paccmaTpuBaThCs Kak WHIUKATOPHI D-Me3ocampoOHOCTH

¢ BeposATHOCTRIO 50 %.
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Tabnuya 5.4.4.2
CanpoOHOCTh THAPOOMOHTOB U3 CIIMCKOB Pa3HBIX aBTOPOB

Bu bl Canpo6nocts | CanpoOHocTh | CanpoOHOCTH
B. Cnageuek | C. bapuHoBa | o KjiacTepu3aluu

Micractinium

: b a-b -
pusillum
Actinastrum b b-a )
hantzschii
Chlorella ] _ b
singularis
Chlorella ) ] b
sorokiniana

Knactep 2: Bun Chlorella vulgaris — p-a-uHaukaTop — crpynniupoBaH
¢ neunaukatopubiM BugoMm Chlorella variabilis ¢ Beicokum OyTcTper-
3HaueHneM 76 %. B ta6:. 5.4.4.3 npuBeeHO TAKCOHOMUYECKOE MOJIOKEHUE
CTPYIITMPOBAHHBIX OPraHU3MOB.

Tabruya 5.4.4.3

TakcoHOMUYECKOE MOJIOKEHUE CIPYNIUPOBAHHBIX TUAPOOUOHTOB

Taxconomust Bunapsi-ungukatopsl Bunabi-HeMHIUKATOPHI
Domain Eukaryota Eukaryota
Kingdom Plantae Plantae
Phylum Chlorophyta Chlorophyta
Class Trebouxiophyceae Trebouxiophyceae
Order Chlorellales Chlorellales
Family Chlorellaceae Chlorellaceae
Genus, Chlorella vulgaris Chlorella variabilis
Species

Kaxk BugHO 13 Ta6:1. 5.4.4.3, KjIacTep COJEPKUT OPTraHU3MBbl, OJTU3KHE
M0 TakcOHOMHUEcKoMy TojoxkeHuto 1o poxa Chlorella. CpaBautensHbIit

aHaJIn3 CIIUCKOB pPAa3HbIX aBTOPOB

canpoOHOCTE OpPraHU3MOB U3
(Tabn. 5.4.4.4) mokaszanm OJM3KHWE 3HAYEHUS] a-Me30CaNpOOHOCTEH IS
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opranm3ma Chlorella vulgaris. Takum o06pa3om, Bua Chlorella variabilis
st 03€p Cpennuit Kadan n Huxnuit Kaban MoxxeT paccMaTpuBaThCs Kak

HHJIUKATOP P-a-canmpoOHOCTU C BEPOSTHOCTHIO 76 %0.
Tabauya 5.4.4.4

CanpoOHOCTh THAPOOHMOHTOB U3 CIIMCKOB Pa3HbIX aBTOPOB

Bubl Canpobnocts | CanpooHOCcTs | CanmpoOHOCTH
B. Cnageuek | C. bapuHoBa | 1o KjiacTepu3aluu
Chlorella vulgaris p-a a -
Chlorella
variabilis ' ' b-a

Knacrep 3: Bum Auxenochlorella pyrenoidosa — p-unaukatop —
CTPYIIIMPOBaH ¢ HewHaukatopHeiMu Buaamu Closteriopsis acicularis
u Dicloster acuatus ¢ Beicokum Oytcrpen-3HadueHueM 100 %. B Tabu.
5.4.45 mpuBEACHO TAaKCOHOMUYECKOE TOJIOKEHUE CTrPyNIUPOBAHHBIX

OpPraHu3MOB.
Tabnuya 5.4.4.5
TakCOHOMUYECKOE MOJIOKEHHUE CIPYNIUPOBAHHBIX TUAPOOUOHTOB
TaxkcoHoMus Bunasi-unaukaTopsl Buapi-HemHIUKATOPHI
Domain Eukaryota Eukaryota
Kingdom Plantae Plantae
Phylum Chlorophyta Chlorophyta
Class Trebouxiophyceae Trebouxiophyceae
Order Chlorellales Chlorellales
Family Chlorellaceae Chlorellaceae
Genus, Auxenochlorella Closteriopsis acicularis
Species pyrenoidosa Dicloster acuatus

Kaxk BugHO 13 Ta6m1. 5.4.4.5, KjacTep COJEPKUT OPTraHU3MBbl, OJTM3KHE
0 TAaKCOHOMHYECKOMY TojokeHHMio g0 cemeiictBa Chlorellaceae.
CpaBHUTENBHBIN aHAN3 CapPOOHOCTEH OPraHU3MOB U3 CIUCKOB Pa3HBIX
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aBTOpoB (Tabin. 5.4.4.6) mokazan p-campoOHOCTh IS OPraHU3MOB
Auxenochlorella pyrenoidosa Tompko m3 cnucka B. Crnameueka. Takum
obpaszom, Bux Closteriopsis acicularis miis 03ép Bepxuuit Kadban n Huxauii
Kaban, Bug Dicloster acuatus nmns o3epa Bepxuuit Kabanm wmoryr
paccMaTpuBaThCs KaK WHIWKATOPHI P-CampOOHOCTH C BEPOSTHOCTHIO
100 %.

Tabnuya 5.4.4.6

CanpoOHOCTh THAPOOMOHTOB U3 CIIMCKOB Pa3HBIX ABTOPOB

Bubt Canpobnocts | CampooHOCTs | CanmpoOHOCTH
B. Cmaneuexk | C. bapuHOoBa | o Kilactepusanuu

Auxenochlorella

pyrenoidosa P ) -
Closteriopsis

. _p - b P
acicularis
Dicloster acuatus - - P

Kaxk BHUIHO U3 BBIMICIIPUBCACHHOI'O dHAJIN34d, KIIACTCPBI COACPIKAT OP-
I'aHU3MBbI, OJIM3KHE TI0 TAKCOHOMHWYCCKOMY IIOJIOKCHHIO 10 ceMeMcTBa
Chlorellaceae xmacca Trebouxiophyceae.

5.5. 3aknwuenue no 2naee 5
Buonaukatopsl 03ép Kadan mo mapkepnomy reny rbcL

Hwxe npuBegeHa o0oOménHas tadnuna (tadna. 5.5.1) ¢ ykazaHuem
112 BuAOB-OMOMHAMKATOPOB MO MapkepHOMYy reHy rbcL rmmpoOnoHTOB
03¢ép Kaban r. Kazanu, u3 HUX 55 BUJOB-HOBBIX OMOWHJIUKATOPOB, BBISIB-
JIEHHBIX 10 KJacTepu3aluu (KOJMYECTBO HOBBIX BHJAOB IPUBEICHO
B CKOOKaXx, BBIJICJICHO MMOAYCPKUBAHUEM):

o /0 BumoB-OMOMHANKATOPOB 03epa Bepxuuit KabaH, u3z Hux 35 BUI0B-
HOBBIX OMOMHIUKATOPOB:
0-canpobnocTH — 2 (1) Buaa:
Cyclotella bodanica Cyclotella costei
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0-b-canmpodnoctu — 10 (6) BuIOB:

Asterionella formosa Cosmarium bioculatum
Cryptomonas marssonii Cryptomonas pyrenoidifera
Nitzschia fonticola Cryptomonas tetrapyrenoidosa
Potamogeton lucens Psammodictyon constrictum

Pseudo-nitzschia arenysensis
Pseudo-nitzschia multistriata

b-0-canpobnocT — 2 (1) Buaa:
Oocystis lacustris Pinnularia isselana

b- me3ocanpooHocTr — 30 (12) BHIOB:

Actinastrum hantzschii Anabaena augstumalis
Anabaena flos-aquae Anabaena sheremetevi
Aphanizomenon flos-aquae Chlorella sorokiniana
Aulacoseira granulata Enallax acutiformis
Cryptomonas curvata Pandorina colemaniae
Gomphonema truncatum Pascherina tetras
Melosira varians Pectinodesmus pectinatus
Micractinium pusillum Pediastrum angulosum
Microcystis aeruginosa Pediastrum biradiatum
Pandorina morum [Parapediastrum biradiatum]
Pediastrum boryanum Scenedesmus hindakii
Pediastrum duplex Scenedesmus obtusus
Phacotus lenticularis Volvulina compacta

Pinnularia neomajor
Scenedesmus bijugatus
Scenedesmus obliquus [Tetrades-
mus obliquus]

Scenedesmus quadricauda
Synedra ulna [Ulnaria ulna]

b-a-me3ocanpoOHOCTH — 2 BUAA!

Ankistrodesmus falcatus
Closterium acutum
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a-b-me3ocanpooHocTr — 4 (3) BUA:
Cyclotella meneghiniana Cyclotella atomus
Cyclotella choctawhatcheeana
Cyclotella striata

a-me3ocarpoornoctu — 15 (8) BuioB:

Chlamydomonas reinhardtii Chlamydopodium vacuolatum
Cryptomonas erosa Cryptomonas lundii
Cryptomonas ovata Navicula tripunctata
Navicula cryptocephala Nitzschia capitellata
Nitzschia acicularis Oscillatoria nigro-viridis
Nitzschia palea Stephanodiscus parvus
Stephanodiscus hantzschii Vitreochlamys aulata

Vitreochlamys pinguis

p-canmpobHoctu — 3 (2) BUAA:

Auxenochlorella pyrenoidosa Closteriopsis acicularis
Dicloster acuatus

p-a-carmpoonoctu — 1 (1) Bua: Chlorella variabilis

e 51 Bun-6uomngukatopoB ozepa Cpeanuit Kaban, uz vux 18 Bumos-

HOBBIX 61/IOI/IHI[I/IKaTOpOBI

X-kcenocanpoonoct — 1 Buj: Gomphonema clevei
0-x-canpoonoctr — 1 Bua: Tabellaria flocculosa

0-canpoOHnoct — 2 (1) Buaa:
Cyclotella bodanica Cyclotella costei

0-b-canpoonoctu — 9 (5) BUIOB:

Amphora ovalis Amphora affinis
Fragilaria crotonensis Amphora proteus
Nitzschia fonticola Amphora waldeniana

Nitzschia linearis
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Cryptomonas pyrenoidifera
Fragilaria rumpens

b-0-carmpoOnocTn — 1 Bua: Oocystis lacustris

b-me3ocanpobuocTr — 20 (4) BUI0B:

Actinastrum hantzschii Anabaena sheremetevi
Anabaena affinis Chlorella singularis
Anabaena flos-aquae Pascherina tetras
Aphanizomenon flos-aquae Scenedesmus acutus

Arthrospira platensis
Aulacoseira granulata
Cryptomonas curvata
Cymbella cistula
Gomphonema truncatum
Microcystis aeruginosa
Pandorina morum

Phacotus lenticularis
Pteromonas angulosa
Scenedesmus obliquus [Tetrades-
mus obliquus]

Scenedesmus quadricauda
Synedra ulna [Ulnaria ulna]

b-a-me3ocanpoOHOCTH — 2 BUA!
Ankistrodesmus falcatus
Closterium acutum

a-b-mezocanpoonoctr — 5 (4) BUIOB:

Cyclotella meneghiniana Cyclotella atomus
Cyclotella cryptica
Cyclotella litoralis
Cyclotella striata

a-me3ocarpooHoctu — 8 (3) BUIOB:
Navicula viridula Limnoraphis robusta
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Nitzschia acicularis Oscillatoria nigro-viridis

Nitzschia palea Stephanodiscus parvus
Oscillatoria tenuis
Stephanodiscus hantzschii

p-a-carpobnocT — 2 (1) Bua:
Chlorella vulgaris Chlorella variabilis

e /3 Buma-OuouHaMKaropa o3zepa Hmwknauit Kaban, n3 aux 30 BHUIOB-
HOBBIX OMOWHINKATOPOB:
X-o-kceHocanpobnoctu — 1 (1) Bu:
Gomphonema pumilum

0-canpoOHOoCTH — 5 (2) BHIOB:

Cyclotella bodanica Cyclotella cf.ocellata
Cyclotella cf. comensis Cyclotella costei
Gomphonema angustum

0-b-canmpoonoctu — 15 (9) Bu10B:
Amphora ovalis Amphora affinis

Asterionella formosa Amphora proteus
Fragilaria capucina Amphora waldeniana

Nitzschia fonticol Cosmarium binum
Izschia tonticola Cosmarium undulatum

Potamogeton lucens Cryptomonas pyrenoidifera

Scenedesmus ellipticum Cryptomonas tetrapyrenoidosa
Fraqgilaria perminuta
Fragilaria rumpens

b-0-canmpobnocT — 2 (1) Buaa:

Oocystis lacustris Pinnularia isselana
b-me3ocanpobHocT — 27 (6) BUIOB:
Actinastrum hantzschii Chlorella sorokiniana
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Anabaena affinis Microcystis botrys

Anabaena flos-aquae Microcystis viridis
Aphanizomenon flos-aquae Pectinodesmus pectinatus
Arthrospira platensis Scenedesmus acutus
Aulacoseira granulata Scenedesmus armatus

Cryptomonas curvata
Cymbella cistula
Gomphonema acuminatum
Gomphonema truncatum
Micractinium pusillum
Microcystis aeruginosa
Pandorina morum
Pediastrum boryanum
Pediastrum duplex
Phacotus lenticularis
Pinnularia neomajor
Pteromonas angulosa
Scenedesmus obliquus [Tetrades-
mus obliquus]

Scenedesmus quadricauda
Synedra ulna [Ulnaria ulna]

b-a-me3ocanpoonoctu — 3 (1) Buaa:

Closterium acutum Monoraphidium komarkovae
Nitzschia recta

a-b- me3ocanpodroctr — 4 (2) Buna:
Cyclotella meneghiniana Cyclotella choctawhatcheeana
Potamogeton pectinatus Cyclotella striata

a-mesocarpoonoctu — 13 (7) BuI0B:

Chlamydomonas reinhardtii Cryptomonas borealis
Chlorogonium elongatum Limnoraphis robusta
Cryptomonas erosa Nitzschia capitellata
Nitzschia acicularis Oscillatoria nigro-viridis
Nitzschia palea Stephanodiscus parvus
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Stephanodiscus hantzschii Vitreochlamys aulata
Vitreochlamys pinguis

p-capoonoct — 1 (1) Bua: Closteriopsis acicularis

p-a-canpooHocTtu — 2 (1) Bupa:
Chlorella vulgaris Chlorella variabilis
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buonnaukaTopsl 03ép Kadan mo mapkepHoMy reny rbcl

Tabnuya 5.5.1

N . Canpo0HocTb Canpobrocrs,
Llapcmeo Tun/Omoen Knacc Ompsao/Ilopaoox Cemeiicmeo Buo 0O3épa Kaban B. Ciaxeuex no mz;T:pma-
rbcL Cyanobacteria
Cyanobacteria | Cyanophyceae Oscillatoriales Oscillatoriaceae Oscillatoria nigro-viridis Bepxuuii | Cpennuit Huxunii a
Cyanobacteria | Cyanophyceae Oscillatoriales Oscillatoriaceae Oscillatoria tenuis Cpenuuit a
Cyanobacteria | Cyanophyceae Oscillatoriales Oscillatoriaceae Limnoraphis robusta Cpenuuit Huxunii a
Cyanobacteria | Cyanophyceae Oscillatoriales Microcoleaceae Arthrospira platensis Cpennmuit Hxumit b
Cyanobacteria | Cyanophyceae Chroococcales Microcystaceae Microcystis aeruginosa Bepxuuit Cpennmuit Hxumit b
Cyanobacteria | Cyanophyceae Chroococcales Microcystaceae Microcystis viridis Huxunii b
Cyanobacteria | Cyanophyceae Chroococcales Microcystaceae Microcystis botrys Hxumit b
Cyanobacteria | Cyanophyceae Nostocales Nostocaceae Anabaena affinis Cpenuuit Hoxamit b
Cyanobacteria | Cyanophyceae Nostocales Nostocaceae Anabaena flos-aquae Bepxuuii | Cpennuit Huxunii b
Cyanobacteria | Cyanophyceae Nostocales Nostocaceae Anabaena sheremetevi Bepxauit Cpenuuit b
Cyanobacteria | Cyanophyceae Nostocales Nostocaceae Anabaena augstumalis Bepxauit b
Cyanobacteria | Cyanophyceae Nostocales Aphanizmenonaceae Aphanizomenon flos-aquae | Bepxuuii | Cpenuuit Huxunii b
rbcL Bacillariales
Chromista | Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia fonticola Bepxauit Cpenuuit Huoxamit 0-b
Chromista | Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae Zzeudo—nitzschia arenysen- Bepxuuit 0-b
Chromista | Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae Zts:udo-nitzschia multistri- Bepxuuit 0-b
Chromista | Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia linearis Cpenuuit o-b
Chromista | Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae SPtsr?(;\LmdiCWOn con- Bepxuuit 0-b
Chromista | Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia acicularis Bepxuuit Cpenmmit Hoxmmit a
Chromista | Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia palea Bepxuuit Cpenmmit Hoxmmit a
Chromista | Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia capitellata Bepxuuit Huxunii a
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Canpo0HocTh

Llapcmeo Tun/Omoen Knacc Ompsao/Ilopaoox Cemeiicmeo Buo O3épa Kaban %?Igf:;?:lf no mz;T:pma-
Chromista | Ochrophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia recta Huxunii b-a
rbcL Cymbellales
Chromista | Ochrophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella cistula Cpenuuit Hmxunit b
Chromista | Ochrophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema clevei Cpenuuit X
Chromista | Ochrophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema angustum Huxunii 0
Chromista | Ochrophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema pumilum Hxumit X-0
Chromista | Ochrophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema acuminatum Huxunii b
Chromista | Ochrophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema truncatum Bepxuuii | Cpennuit Huxunii b
rbcL Naviculales
Chromista | Ochrophyta Bacillariophyceae Naviculales Pinnulariaceae Pinnularia neomajor Bepxuuit Huxunii b
Chromista | Ochrophyta Bacillariophyceae Naviculales Pinnulariaceae Pinnularia isselana Bepxuuit Huxunii b-o
Chromista | Ochrophyta Bacillariophyceae Naviculales Naviculaceae Navicula cryptocephala Bepxuuit a
Chromista | Ochrophyta Bacillariophyceae Naviculales Naviculaceae Navicula viridula Cpenuuit a
Chromista | Ochrophyta Bacillariophyceae Naviculales Naviculaceae Navicula tripunctata Bepxuuit a
rbcL Thalassiophysales
Chromista | Ochrophyta Bacillariophyceae Thalassiophysales Catenulaceae Amphora ovalis Cpenuuit Huxunii o-b
Chromista | Ochrophyta Bacillariophyceae Thalassiophysales Catenulaceae Amphora affinis Cpenuuit Huxunii o-b
Chromista | Ochrophyta Bacillariophyceae Thalassiophysales Catenulaceae Amphora proteus Cpenuuit Hoxamit 0-b
Chromista | Ochrophyta Bacillariophyceae Thalassiophysales Catenulaceae Amphora waldeniana Cpenuuit Huxunii o-b
rbcL Coscinodiscophyceae
Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Stephanodiscus hantzschii Bepxuuit Cpenuuit Hxuuit a
Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Stephanodiscus parvus Bepxuuit Cpenmmit Hoxmmit a
Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Cyclotella bodanica Bepxuuit Cpenmmit Hoxmmit 0
Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Cyclotella costei Bepxuuit Cpenuuit Hxuuit 0
Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Cyclotella cf. comensis Hoxmmit 0
Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Cyclotella cf.ocellata Hoxmmit 0
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Canpo0HocTh

Llapcmeo Tun/Omoen Knacc Ompso/Ilopsadok Cemeiicmeo Buo O3épa Kaban %?Igf:;?:lf no mz;T:pma-
Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Cyclotella meneghiniana Bepxuuii | Cpennuit Huxunii a-b
Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Cyclotella cryptica Cpenuuit a-b
Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Cyclotella atomus Bepxuuit Cpenuuit a-b
Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Cyclotella striata Bepxuuii | Cpennuit Huxunii a-b
Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae ggglotella choctawhatchee- Bepxuuit Huxunii a-b
Chromista | Ochrophyta Coscinodiscophyceae | Thalassiosirales Stephanodiscaceae Cyclotella litoralis Cpennmuit a-b
Chromista | Ochrophyta Coscinodiscophyceae | Melosirales Aulacoseiraceae Aulacoseira granulata Bepxuuii | Cpennuit Huxunii b
Chromista | Ochrophyta Coscinodiscophyceae | Melosirales Melosiraceae Melosira varians Bepxuuit b

rbcL Fragilariophyceae
Chromista | Ochrophyta Fragilariophyceae Fragilariales Fragilariaceae Fragilaria crotonensis Cpenuuit o-b
Chromista | Ochrophyta Fragilariophyceae Fragilariales Fragilariaceae Fragilaria capucina Huxunii o-b
Chromista | Ochrophyta Fragilariophyceae Fragilariales Fragilariaceae Fragilaria perminuta Hmxunii o-b
Chromista | Ochrophyta Fragilariophyceae Fragilariales Fragilariaceae Fragilaria rumpens Cpenuuit Huxunii o-b
Chromista | Ochrophyta Fragillariophyceae Licmophorales Ulnariaceae i?’::]d ra ulna [Ulnaria Bepxuuii | Cpennuit Huxunii b
Chromista | Ochrophyta Fragillariophyceae Fragilariales Fragilariaceae Asterionella formosa Bepxauit Hmxunii o-b
Chromista | Ochrophyta Fragillariophyceae Tabellariales Tabellariaceae Tabellaria flocculosa Cpenuuit 0-X

rbcL Cryptophyceae
Chromista | Ochrophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Cryptomonas curvata Bepxauit Cpenuuit Hoxamit b
Chromista | Ochrophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Cryptomonas erosa Bepxuuit Hxuuit a
Chromista | Ochrophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Cryptomonas marssonii Bepxuuit 0-b
Chromista | Ochrophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Cryptomonas pyrenoidifera | Bepxuuit Cpenuuit Hxuuit 0-b
Chromista | Ochrophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Soriyoflagggonas tetrapyre- Bepxuuit Hxuuit 0-b
Chromista | Ochrophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Cryptomonas ovata Bepxuuit a
Chromista | Ochrophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Cryptomonas borealis Hioxmmit a
Chromista | Ochrophyta Cryptophyceae Cryptomonadales Cryptomonadaceae Cryptomonas lundii Bepxuuit a
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Canpo0HocTh

Llapcmeo Tun/Omoen Knacc Ompso/Ilopsadok Cemeiicmeo Buo O3épa Kaban %?Igf:;?:lf no mz;T:pma-
rbcL Streptophyta
Plantae Streptophyta Magnoliopsida Alismatales Potamogetonaceae Potamogeton lucens Bepxuuit Huxunii o-b
Plantae Streptophyta Magnoliopsida Alismatales Potamogetonaceae Potamogeton pectinatus Huoxamit a-b
Plantae Streptophyta Zygnemophyceae Desmidiales Closteriaceae Closterium acutum Bepxuuii | Cpennuit Huxunii b-a
Plantae Streptophyta Zygnemophyceae Desmidiales Desmidiaceae Cosmarium bioculatum Bepxuuit o-b
Plantae Streptophyta Zygnemophyceae Desmidiales Desmidiaceae Cosmarium binum Hxumit 0-b
Plantae Streptophyta Zygnemophyceae Desmidiales Desmidiaceae Cosmarium undulatum Huxunii o-b
rbcL Chlamydomonadales
Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Volvocaceae Pleodorina starrii b
Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Volvocaceae Volvox ovalis b
Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Volvocaceae Eudorina elegans b
Plantae Chlorophyta Chorophyceae Chlamydomonadales | Volvocaceae Pandorina morum Bepxuuit | Cpennuit HuxHnii b
Plantae Chlorophyta Chorophyceae Chlamydomonadales | Volvocaceae Pandorina colemaniae Bepxuuit b
Plantae Chlorophyta Chorophyceae Chlamydomonadales | Volvocaceae Volvulina compacta Bepxuuit b
Plantae Chlorophyta Chorophyceae Chlamydomonadales | Chlamydomonadaceae gihlamydomonas reinhard- Bepxuuit Hmxunii a
Plantae Chlorophyta Chorophyceae Chlamydomonadales | Chlamydomonadaceae | Vitreochlamys aulata Bepxuuit Huxunii a
Plantae Chlorophyta Chorophyceae Chlamydomonadales | Chlamydomonadaceae | Vitreochlamys pinguis Bepxuuit Huxunii a
Plantae Chlorophyta Chorophyceae Chlamydomonadales | Phacotaceae Phacotus lenticularis Bepxauit Cpenuuit Hoxamit b
Plantae Chlorophyta Chorophyceae Chlamydomonadales | Phacotaceae Pteromonas angulosa Cpenmmit Hoxmmit b
Plantae Chlorophyta Chorophyceae Chlamydomonadales | Spondylomoraceae Pascherina tetras Bepxuuit Cpenmmit b
Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Characiochloridaceae S;gsgggl?naodium Bepxuuit a
Plantae Chlorophyta Chlorophyceae Chlamydomonadales | Haematococcaceae Chlorogonium elongatum Hxuuit a
rbcL Sphaeropleales
Plantae Chlorophyta Chorophyceae Sphaeropleales Selenastraceae Ankistrodesmus falcatus Bepxuuit | Cpennuit b-a
Plantae Chlorophyta Chorophyceae Sphaeropleales Selenastraceae \lglcénoraphidium komarko- Hxuuit b-a
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Plantae Chlorophyta Chorophyceae Sphaeropleales Hydrodictyaceae Pediastrum duplex Bepxuuit Huxunii b
Pediastrum biradiatum
Plantae Chlorophyta Chorophyceae Sphaeropleales Hydrodictyaceae t[llfma]rapediastrum biradia- Bepxuuit b
Plantae Chlorophyta Chorophyceae Sphaeropleales Hydrodictyaceae Pediastrum angulosum Bepxuuit b
Plantae Chlorophyta Chorophyceae Sphaeropleales Scenedesmaceae ??:?gée;sr?nuuss%%: %UULLSS] Bepxuuit Cpenuuit Hmxunit b
Plantae Chlorophyta Chorophyceae Sphaeropleales Scenedesmaceae Pectinodesmus pectinatus Bepxuuit Hxumit b
Plantae Chlorophyta Chorophyceae Sphaeropleales Scenedesmaceae Scenedesmus acutus Cpenuuit Huxunii b
Plantae Chlorophyta Chorophyceae Sphaeropleales Scenedesmaceae Scenedesmus obtusus Bepxuuit b
Plantae Chlorophyta Chorophyceae Sphaeropleales Scenedesmaceae Scenedesmus bijugatus Bepxuuit b
Plantae Chlorophyta Chorophyceae Sphaeropleales Scenedesmaceae Scenedesmus hindakii Bepxuuit b
Plantae Chlorophyta Chlorophyceae Sphaeropleales Scenedesmaceae Scenedesmus ellipticum Hxumit 0-b
Plantae Chlorophyta Chorophyceae Sphaeropleales Scenedesmaceae Scenedesmus armatus Hxumit b
Plantae Chlorophyta Chorophyceae Sphaeropleales Scenedesmaceae Scenedesmus quadricauda | Bepxuuii | Cpennuit Huxunii b
Plantae Chlorophyta Chorophyceae Sphaeropleales Hydrodictyaceae Pediastrum boryanum Bepxuuit Huoxamit b
Plantae Chlorophyta Chorophyceae Sphaeropleales Scenedesmaceae Enallax acutiformis Bepxauit b
rbcL Trebouxiophyceae
Plantae Chlorophyta Trebouxiophyceae Chlorellales Chlorellaceae Micractinium pusillum Bepxauit Hoxamit b
Plantae Chlorophyta Trebouxiophyceae Chlorellales Chlorellaceae Actinastrum hantzschii Bepxauit Cpenuuit Hoxamit b
Plantae Chlorophyta Trebouxiophyceae Chlorellales Chlorellaceae Chlorella singularis Cpenuuit b
Plantae Chlorophyta Trebouxiophyceae Chlorellales Chlorellaceae Chlorella sorokiniana Bepxuuit Hxuuit b
Plantae Chlorophyta Trebouxiophyceae Chlorellales Chlorellaceae Chlorella vulgaris Cpenuuit Hxuuit p-a
Plantae Chlorophyta Trebouxiophyceae Chlorellales Chlorellaceae Chlorella variabilis Bepxuuit Cpenmmit Hoxmmit p-a
Plantae Chlorophyta Trebouxiophyceae Chlorellales Chlorellaceae ,:;li):jeonscz)j‘chlorella pyre- Bepxuuit p
Plantae Chlorophyta Trebouxiophyceae Chlorellales Chlorellaceae Closteriopsis acicularis Bepxuuit Hxuuit p
Plantae Chlorophyta Trebouxiophyceae Chlorellales Chlorellaceae Dicloster acuatus Bepxuuit p
Plantae Chlorophyta Trebouxiophyceae Chlorellales Oocystaceae Oocystis lacustris Bepxuuit Cpenmmit Hoxmmit b-o
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