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BIODIVERSITY OF BLUE-GREEN (Cyanophyta)
ALGAE OF ALAKOL LAKE AND ITS SYSTEMATICS

Abstract. In Kazakhstan there are many specially protected natural territories: nurseries, national parks,
reserves, sanctuaries, wildlife areas, natural monuments, botanical gardens established for the preservation of
biological diversity of the state. In many of those areas the scientists-florists conducted scientific research related to
the inventory of vascular plants. Despite the substantial interest for the study of flora, the research into their diversity
in various nature communities are insufficient, especially the flora of water reservoirs. The algae of water reservoirs
remain studied to a small extent. Nevertheless recently we have conducted the study of algae flora in the specially
protected natural territories of various regions of Kazakhstan.Earlier we published systematics and species diversity
of diatoms of Lake Alakol.In the article, the authors provide research data’s for the first time investigate of the algal
flora of Alakol lake, which flows through 15 rivers (The Urzhar, the Katynsu, the Emelkuisa, the Yrgaity, the
Zhamanty, the Zhamanotkel, the Tastu etc.). The found seaweeds were divided into: 1-systematic division, 1-clas,
S-orders, 9-families, 22-species and species belonging to 11-genures. Biodiversity of specially established types of
seaweed has developed and modern taxonomy has been created. In the studied lake of the algae are found cosmo-
politan species in different areas Most of the species listed here are of the plankton bacterial species and some
species are of benthos.

Key words: algae, plankton, benthos, systematics, lake Alakol.

Introduction. Lake Alakol is a saline drainage lake located on the Balkhash-Alakol lowland, which
is located on the border of the Almaty and East Kazakhstan regions, in the eastern part of the Balkhash-
Alakol Basin.More than 15 tributaries flow into the lake, of which the main are the rivers Urzhar,
Katynsu, Emelkysa, Ygrajty, Zhamanty, Zhamanotkel, Tasty.The area of the lake (with islands) is 2696
square kilometers. The volume of water is 58.56 cubic km. Length-104 km. Width-52 km. Average depth-
22 m. The greatest depth is 54 m.The length of the coastline is 348 km.Together with the lakes Sasykkol,
Uyaly, Zhalanashkol and others, smaller, forms the Alakol lake system.In the center of Alakol there are
islands: Ulken, Kishkeni Araltobe, Belkuduk, etc. The climate of the coast is sharply continental. A
complex wind regime is observed above the lake. The maximum wind speed over the northern parts of the
lake reaches 40-50 m/s, over the southeastern and central 50-60 m/s. The most active winds in the
autumn-winter period, when the wave height can be up to 2-2,5 m.

The duration of freeze-up is about 2 months (February-March). The largest thickness of ice is 0.8 m
(in February). Melting ice-April-early May. The water temperature reaches +7+ 15°C in late May. Mine-
ralization of water in the water varies from 1.2 to 11.6 g/l. The composition of water is chloride-sodium
and chloride-sulfate-sodium. In the waters of Lake Alakol, the high content of fluorine and bromine.In
1994, the Parliament of Kazakhstan ratified the Convention on Biological Diversity, thus affirming its
desire to preserve the unique richness of nature. A real step towards the implementation of these
documents was the creation in 1998 of the Alakol State Reserve(http://almatyregion-tour.kz).

In 2013-2015 we studied the algae flora of one of the barely studied high mountainous reservoir - the
Rakhmanovskoye lake in the Katon Karagay state National natural park of the East Kazakhstan oblast for
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he purposes of identification of their species diversity. As a result of research the algae composition of the
lake Rakhmanovskoye was determined in which there are 249 species, varieties and forms of algae
referred to four types 10 phyla, 25 orders, 45 families and 71 genera. Cyanoprokaryota-14, Chlorophyta-
63, Bacillariophyta -1 7 1 , Charopyta — 1 [1-3].

The Lake Markakol is a large water reservoir of Altay located in the mountainous gap (at the altitude
of 1500 m above the sea level) in the territory of Markakol state natural reserve. The Markakol hollow is
surrounded by the mountain peaks of Kurchumskiy and Azutau. As a result of algae related research in
Markakol lake there were discovered 129 types of algae, referred to 3 orders: Bacillariophyta - 85,
Chlorophvta -41, Cyanoprokaryota - 3. The basis of algae flora of Markakol lake create the diatomic algae
(Bacillariophyta) represented by 85 species from 28 genera, 18 families, 12 orders and 3 phyla [4-9].

In 2013 we conducted algae research from rivers of Zhongar Alatau of Almaty region. As a result of
processing algae samples in 2013 for Baskan river in the Zhongar Alatau of the State national natural park
of the Almaty region there were discovered 37 species and types of algae referred to 3 orders: diatomic -
32, the green ones -3 and blue-green ones - 2. The basis of Baskan river is created by diatomic algae
(Bacillariophyta), represented by 32 speices from 11 genuses, 7 families, 6 orders and 2 phyla. The
genuses of Navicula (9), Cymbella (4), Gomphonema (4), Synedra (3), Fragilaria (3) are characterized as
being most abundant in genuses [10-13].

The Big Chubachye Lake is the largest of the lakes of the State National Natural Park “Burabay” in
the North of Kazakhstan. The average depth of the lake is 11.1 m, the maximal 33.3 m. At the lake there
is a number of small islands. The lake is drain free. The water is used for the purposes for drinking po-
table water, for water supply for cattle and for various economic needs of Burab settlement. As a result of
processing of collected samples of alg from the considered drain water reservoir in 2012-20 there were
discovered 146 species and types of alg from diatomic division - 117 species, the green ones 11, the blue-
green ones - 10; euglena - 2; dinophyta charophyta algae - 3 species [14-16].

Material and methods. The material of this article is elected 2016-2017. During the summer
expedition time a species was collected from different points of the Alakol lake.Along the collection of
algae, meteorological conditions of the water, air and water temperature were determined. The water
depth is determined by the Sekki disk, water ph- universal indicator paper. The water temperature showed
the sample at 22°C, and the water was Ph-7.5.In the course of the work, commonly known classical
methods of hydrobotanics and algae were used (Jiyenbekov et al.). To determined of phytoplankton
samples is a specific examination by M. Gollerbach and B. N. Polyansky, also by the method of N. P. Ma-
siuk and others use Apshtain netting with diameter 45 cm is filtered by plankton grid number 76.The
collected material was fixed there in 4% solution of formalin and 96% etanol [17-19]. During harvesting,
the algae type, color, colony, etc. p. signs are logged. 26 algae samples from plankton, periphyton, and
benthos were collected from the lake. Diatomic algae preparations are investigated by heating. Formalin-
treated material is coated with glass and heated in the electric cooker. Organic cleaning of algae piglets is
carried out by firing in strong acids [20-24].

In the identification of species, light microscope MBI-3 and binoculars were produced using a
computer program with the binoculars Motic BA 400 microscope, and the size of the cells was obtained
by using an ocular micrometer.

Results and discussion. As a result of processing algae samples collected from Lake Alakol, ana-
lysis of algae obtained from the lake was investigated and modern systematic groups were identified.
They are as follows:

1-division (cyanoprokaryota), 1-klass (Cyanophyceae), S5—order (Nostocales, Oscillatoriales,
Chroococcales, Synechococcales, Spirulinales) [25-26],9-family (Nostocaceae, Microcoleaceae,
Chroococcaceae, Microcystaceae, Gloeotrichiaceae, Merismopediaceae, Aphanizomenonaceae,
Oscillatoriaceae, Spirulinaceae), 11- genius (Anabaena, Arthrospira, Chroococcus, Gloeocapsa,
Gloeotrichia, Merismopedia, Nodularia, Trichodesmium, Oscillatoria, Spirulina, Nostoc)the species
belong to interdisciplinary forms with the following [27-28], 22 - species (Anagnostidis, 2001: 359-375;
Berg, 1987: 97-103; Bourrelly, 1966: 551; Bruno, 1994: 369-373; Carmichael, 1990: 87-106; Edwards,
1992: 1165-1175; Gibson, 1982: 463-489; Gromov, 2000: 79) [29-31].
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Type of Alakol lake algae

# Name of species # Name of species

1 Anabaena cylindrica Lemmermann 12 NodulariaharveyanaTh. ex Bornet&Flahault
2 A. oscillarioides Bory ex Bornet & Flahault 13 N. spumigenaMertens ex Bornet&Flahault

3 Arthrospirajenneri Stizenberger ex Gomont 14 Nostoc linckia Bornet ex Bornet&Flahault

4 Chroococcus minutus (Kiitzing) Nageli 15 N. zetterstedtii Areschoug ex Bornet&Flahault
5 C. tenax (Kirchner) Hieronymus 16 Oscillatoria princeps Vaucher ex Gomont

6 C. turgidus (Kiitzing) Nageli 17 0. sancta Kiitzing ex Gomont

7 Gloeocapsa turgida f. subnuda (H.)Hollerbach 18 Spirulina labyrinthiformis Gomont

8 G. violacea Kiitzing 19 S. major Kiitzing ex Gomont

9 Gloeotrichia intermedia (Lemmermann) Geitler 20 S.subsalsa Oersted ex Gomont

10 Merismopedia glauca (Ehrenberg) Kiitzing 21 Trichodesmium lacustre Klebahn

11 M. punctata Meyen 22 Trichormus variabilis (Kiitz.Bor.&F1.) Kom. & Anag.

Figure 1 — Oscillatoria princeps Vauch

Figuure 2 — Chroococcus tenax (Kirch.) Hier

Figuure 3 — Gloeotrichia intermedia (Lemm.) Geit
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Conclusion. Discussing the results, many water reservoirs, alga flora of river lakes in our country have
been studied, including the Caspian Sea, Syrdarya, Ili, Baskan and Sarkand, Shar and Kokpekty rivers and
algal flora and algal biological diversity of the Alakol lake were not investigated by the country's algal
specialists. One of the main objectives of the UN Conference on Biodiversity Conservation, adopted in
1992 in Rio de Janeiro is to preserve biodiversity in the environment and prevent the disappearance of
species. The algal diversity of the lake is the basis for this goal. The Kazakh Fisheries Research Institute
and the Zoology Research Institute have not studied of Alakol Lake Algapholics by hydrobiotes and
ichthyofauna.

During our special algaeological investigations, several times this scientific expedition was built.
Algae samples from the northern, southern and south-western parts of the lake were removed and the
second part was mixed with 4% solution of formalin and 96% solution of ethanol. A microscopic analysis
was carried out to determine the types obtained in the laboratory and the study revealed the varieties of
diatomaceous algae and its modern taxonomy. Moreover, we have seen in the study that the Alcohol
content of some parts of Lake Alacol Lake is very rich. But in recent years, it can be seen that anthro-
pogenic impact on the stability of lake ecosystems and biodiversity linked to the transformation of the
lake into a tourist destination. In this article, the authors regulate the stability of the lake water biota,
which is the wealth of algaflora. Consequently, it saves the gaseous, salinity of the water, Ph-levels,
mineral composition, and biotic content.

C.b. Hypamonl, A. K. ikuendexos, J. C. CameroBa’

'PMK «BoTanuKa xoHe (UTOMHTPOLYKLUS HHCTUTYTh», AlMaThl, Kasakcran,
28n—d>apa6n aTeiHarel Kasak YITTHIK yHHBEpCcHTETI, Animatel, Kazakcran

AJIAKOJI KOJIIHIH KOK-KACBLJ (Cyanophyta) BAJIJIBIPJIAPBIHBIH
AJTYAHTYPJILJITT 2)KOHE OHBIH CUCTEMATUKACBI

Annortanus. Kasakcranga KenTereH epekile Koprayra ajblHFaH TaOWFH aiiMaKTap Ke3jeceni: MUTOMHHKTED,
VITTBIK casibaKkrap, KOpBIKTap, »abaiibl TaOuFu aiMakrap, TaOUFaT ecKepTKillTepi, OOTaHUKAIBIK OaKTap MeM-
JICKETTiH OHWOJOTHSJIBIK OPTYPJUNriH cakray yuriH KypsuiraH. Ocbl canaiapiblH KeOiHae (IIOpUCT FaiabIMaap
TaMBIPJIBI OCIMAIKTEPAl TYT€HIEYre KaTBICHIN, FBUIBIMH 3€pTTEYJep XYPrizai. OcCIMAIKTepHai 3epTIeyre YiKeH
KBI3BIFYIIBUTBIK OOJIcazma Aa, opTYpii TaOWFATTHl KOpFay KaybIMIACTHIKTApPBIHAA OJAPABIH allyaH TYPIIUIriHe Oaii-
JAHBICTHI 3epTTEYIep, acipece, cy 0ObEKTiepiHiH (ropackH 3epTTey keTkimikci3. Cy OanasIpIapbIHBIH KYpPaMbIH
3epTTey TOMEHI1 JAeHrei e Kaubin oTeIp. JlereHMeH anbrosor rajasivaap KasakcTaHHBIH TYpIll ©HIpJIEpiHiH epekIe
KOprajiaThlH TaOWFM ayMakTapbiHIa Oanueipiap (iaopacblH 3epTTey KyYMbICTapblH JKYpri3ai. OcblFaH JeiiHri
MakajiambI3/ia AJIakesl KeJNiHIH JAMaTOMJbl OalJbIpiIapbIHbIH alyaHTYpJLUIIT MEH CHCTEMaTHKACBIH JKapHsiaraH
6onaTeiHOBI3. bynm makamana aBtopiap 15 esenmep kemin KydaTteiH (Ypxkap, Karemcy, Emenkyiica, blpraiter,
JKamantsl, XKXamanetkensb, TacTeiT.0) ANaken KeNiHIH ambroQopachlHa aNFaml peT MONIMETTep OepuTim OTHIp.
TaObuteIn, aHBIKTaNFaH Oanapipiap 1 Gemimre, 1 kmacka, 5 katapra, 9 TykeIMaacka, 11 Tysicka xataTeiH 17 Typiepi
MEH TYp apajiblK (opManapbl eKeHJIri aHBIKTaIAbl. AHBIKTaJIFaH OanipIpiap TYpJepiHiH OMOJOTHSUIBIK CHIIAT-
TaMacCbl JKacCaliblll, 3aMaHayh CHUCTEMATHKaChbl KacCaJlbIHABbI. 3epTreﬂy1ui KOJIICH aHbIKTAJIFaH 6anublpnap)1mﬂ
KOIMIILTIr opTypiii Ccy aijbIHIapbIHIAa KEHIHCH TapalifaH — KOCMOIIOJUT TypJyiep Ooubin caHanansl. Kepcerimim
OTBIPFaH TYPJIEPAiH KOIIIIIr TUIAHKTOHBIK, a31aFaH TypJepi OEHTOCTBIK TypJepre )KaTabl.

Tyiiin ce3aep: Oanapipiap, IIAHKTOH, OEHTOC, CHCTEMAaTHKa, AJTaKeI KoJIi.
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'PI'TI «MHCTHTYT GOTAaHMKH U QUTOMHTPOIYKIMIY, AnMaThl, Kazaxcran,
Ka3axCKuil HAMOHATBHBIN yHHuBepcuTeT uM. anb-Dapadu, Anmarsl, Kazaxcran

BUOPA3HOOBPA3US CUHE3EJEHBIX (Cyanophyta) BOTOPOCJIEN
O3EPA AJIAKOJIb U EE CUCTEMATHUKHN

Annoranusi. B Kazaxcrane cymectByeT MHOro 0co00 OXpaHSIEMBIX MPUPOIHBIX TEPPUTOPHH: MHTOMHHKH,
HalMOHAJIBHBIE TMApKH, 3allOBEIHUKH, PAiOHBI JUKOM NMPHUPOABI, MaMATHUKU NPHPOIBI, OOTAHUYECKHE Calbl, CO-
3JaHHBIC JUIS COXpaHEHUs OMOJIOTMUECKMX MHOrooOpasue pacTeHunil. Bo MHOrmx u3 stux obsacteil ydeHble-
(hTopuCTHI IPOBENM HAay4YHBIE UCCIIEIOBAHMS, CBSI3aHHBIC C MHBEHTApU3allMi COCYIUCTHIX pacTteHnil. HecMoTps Ha
CYyIIIECTBEHHBIE MHTEPECHl K M3YUYeHHIO (DIIOPHI, MCCIeNOBaHNE MX PAa3HOOOpaszne B Pa3MUYHBIX IPHUPOTOOXPAHHBIX
co00IIecTBax SIBISIETCSI HEJOCTATOYHBIM, 0COOEHHO (IIOpBI BOJOEMOB. BBOmOpOCTH B BOIOEMax OCTAIOTCS H3Y-
YEHHBIMH B HE3HAYMTENBHON CTeleHW. TeM He MEeHee HEeJaBHO HAIM CIICIHANIMCTHI ajJblOJIOTH IIPOBEIH HCCIIe-
noBaHue (IIopsl BOAOpOCed B 0000 OXpaHsSeMbIX MPUPOIHBIX TEPPUTOPUSX Pa3IUUHbIX peruoHoB KazaxcraHa.
Panee mamu OpuTa OomyOIMKOBaHA CHCTEMAaTHKA U BUIOBOE pa3HOOOpas3ne THaTOMOBBIX BOJIOPOCTEH 03epa AaKoib.
B craTtse aBTOpHI BIIepBHIE IPUBOIAT JaHHBIC IO U3y4YeHHIO anbroduiopsr 15 pek (Ypmxap, Kateiacy, Omenbkyiica,
blpraiitel, XKamantsl, XKamanytkenb, TacTel u. T. 11.) Brekatomue B 03epo Anakon. Ciucok oOHapy»XEHHbBIX BHJIOB
BOJIOPOCIICH BKIOYAET: 22 BHUIOB, PA3HOBUIHOCTEH M (POPMBI BOJOPOCIH, OTHOCsAIHECS K 11 pomgam, 9 ceMelcTRy,
5 nopsakam, 1 knaccam u 1 otnenry. CocraBiieH KOHCIIEKT U OHOJIOTMYECKOe ONHMCaHNEe OOHAPYKEHHBIX BUIOB BOJO-
pocieit u nmpoBeJieHa COBPEMEHHAsl CHCTEMaTHKa. BOJBIIMHCTBO BHIOB BOJOPOCIEH, OOHApY)KEHHBIE B HCCIEIye-
MBIX 03€pax OTHOCATCSI K KOCMOIIOJMTHBIM (popMaM, IIUPOKO PacIpoOCTPaHEHHBIM B Pa3IMYHBIX THIIAX BOJOEMOB.
[Momansromee GOMBPITUHCTBO OOHAPYKEHHBIX BUJIOB OTHOCATCS K INIAHKTOHHBIM, MaJasi 9aCTh BUJOB — OCHTOCHEIE.

KiroueBsble cjioBa: BOJOPOCIH, IITAHKTOH, OEHTOC, CHCTEMATHKA, 03epa AJIaKOIIb.
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