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VARIETY OF CHARA ALGAE
IN THE TALGAR RIVER AND ITS POND

Abstract. Kazakhstan is a country with rich inland and border water bodies, many of these water bodies have
not been studied on the current state of chara algae. This article shows the results of the research work carried out
and the samples taken from the Talgara River, originating in the Zailiyskiy Alatau, and the ponds formed from the
flood of the Tuganbay River, Pond-1, Pond-2, Pond-3 and Pond-4. The biological characteristics of the identified
species are reflected and presented in the modern systematic system. Most of these chara algae species found in the
studied water bodies are considered to be widespread species. Most of these chara algae species found in the studied
water bodies are considered widespread species 4 species of chara algae were identified, belonging to the 1 st
Phylum, 1 st class, 1 st order, 1 st family and 1 st genus. Some of these species have formed dense thickets.

Key words: chara algae, algology, hydrobotany, taxonomy, diversity.

Introduction. Data on chara algae in the waters of Kazakhstan, including Almaty region, can be
found in the works of hydrobotanists who conducted research in the 70-90 s of the last century:
K. V. Dobrokhotova, V. A. Kostin, R. Sh.Shoyakubov. Dobrokhotova K.V. - He studied the waters of
Kazakhstan (Ili, Syrdarya, Amudarya, Borovoye, Bilikol, etc.), rivers and lakes and identified 21 species
of algae [1]. Kostin Vladislav Andreevich - studied the algae of the Ili-Balkhash water basins and
identified 26 species[2]. Shoyakubov Ryskali Shoyakubovich is a well-known hydrobotanist in Central
Asia. He wrote a monograph "Chara algae of Uzbekistan" [3]. Sviridenko Boris Fedorovich Professor of
Surgut University - studied 26 species of algae in the lakes of North Kazakhstan. He wrote a monograph
"Flora and flora of the reservoirs of North Kazakhstan." [4]. Data on the total species composition of chara
algae are published in the works of S.B. Nurashov, E.S. Sametova [5-9]. How do the turgor sensors and
Na' sensors communicate with the proton pump? Are the proton pumps of salt tolerant and salt sensitive
Characeae different? Plant H" ATPase is encoded by a multi-gene family. In rice a new isoform of the
proton pump genetic family was observed in response to salt stress see a review by Janicka-Russak, 2011
[10]. Charophytic algae are benthic algae species that are complex morphologically and phenotypically
adapted to various adverse environmental conditions. To create the phylogenetic trees of these algae,
scientists collected 327 (324-Hara relative, 2-Lamprothamnium and 1-Nitellopsis) samples of black algae
from 15 countries (European countries, as well as Argentina, Canada, Egypt and Nepal). Of the 327 algae
examined, 319 specimens were freshly collected and dried in silica gel and herbarium folders. Previous
studies have shown that samples of black algae dried and stored in selica gel and herbarium folders are
suitable for genetic analysis (Schneider et al., 2015) [11]. The aim of the work is: To study the diversity of
char algae in the water bodies of Southern and Southeast Kazakhstan and their ecological and biological
features. To achieve this goal, the following tasks were solved:

1. To study the species composition of char algae in the reservoirs of southern and southeastern
Kazakhstan;

2. To carry out a comparative analysis of the identified species in the reservoirs of the studied region;

3. Assess the influence of environmental factors on the distribution of species in different water
bodies;
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Monitoring studies of the species diversity of individual groups of charoe algae characteristic of the
water bodies of Kazakhstan are necessary to determine their distribution and ecological characteristics.
Chara algae in various types of water bodies can be found in community with other plants, but for the most part
they are few in number and have low economic importance. Modern studies related to the biology and
productivity of charo algae are very relevant, since in various aquatic biocenoses they manifest themselves
as indicators of water quality, which makes them an attractive object for study [12, 13].

Today, due to inefficient use of water resources, the level of various reservoirs may decrease, leading
to the disappearance of inhabited species, including algae. Therefore, we are aimed at identifying and
comprehensive examination of the species composition of khara algae in the water bodies of South and
South-East Kazakhstan.

However, there are still many unexplored rivers and lakes. The species of chara algae described in the
article were collected from the Talgar River near Almaty and 4 reservoirs formed from it. The talgar river
originates in the Trans-1li Alatau and flows into the Kapshagai reservoir in the North [10]. Charophytes
thrive and may dominate the vegetation in unpolluted fresh and brackish waters [14]. The turbidity of river
water near the village of Tuganbay was measured with a Secchi disk and showed - 60 cm, and the PH
indicators were measured with Universal Indicator paper (litmus paper) and the result was - 6, The water
temperature was 10 °C. Ponds formed from the Talgar River include: Pond - 1, The length of this pond is
1,08 km. , the width is approximately - 370-371 m., the water turbidity showed - 65 cm, and the PH
indicators showed -7, The water temperature was 10 °C. Pond - 2 pond length - 1.21 km, width-276 m,
water turbidity-70cm, PH-5, water temperature-10° C. The length of the Pond - 3 pond is 2.44 km, the
width is about 435 m. the water turbidity is 60 cm, the pH indicator is 6, and the water temperature in
October is 9°C. Pond-4 The length of the pond is 1.90 - 1.92 km, the width is approximately 405-410 m.
the water turbidity is 65 cm, the pH indicator is 7, the water temperature in October is 11°C.

Material and methods. During the collection of material, algae were collected with the help of An76
Apstein mesh, the mesh is round, 30-40 cm in diameter and 50-55 cm long. From the beginning, the
filtered algae, equipped with a mesh, is collected in a conical glass of the mesh. To collect algae samples
with an Apstein net, it is enough to hold the net facing the current for 30-40 seconds, and often it is
filtered by sitting in a motor boat in the still lakes. Depending on the size, there are two types of Apstein
grids [15]. Collected with the help of a Rutner bathometer. This allows the batometer to collect benthic
algae, mainly from deep lakes, along with mud and benthic hydrobionts. The batometer weighs 5 kg and
consists of two bottom and top valves. When the device reaches the benthos part of the reservoir and pulls
the rope, the two valves close and remove the benthos algae from the water. The internal volume of the
bathometer is 1.5 liters. [16]. During the Expedition, 15 algological samples were collected and fixed in a
4 % Solution of formalin and 96 % alcohol. At the site of material collection, GPS coordinate points of
geographical reservoirs, PH - concentration of water were determined by Universal Indicator paper, water
temperature was measured with a thermometer and recorded in a log, water turbidity was also measured
with a universal Secchi disk. In the process of collecting material, chara algae were collected using special
scrapers, pliers (sackcloth), and rakes. Binoculars "MBS-9" and microoptix light microscopes were used
to identify algae species. The size of all algae species was measured using a microscopic eyepiece-
micrometer and photographed with modern microscopes "MAXA35100U" and "Motic VA-400".
Algological and hydrobotanical methods and international reference literature sources were used to
determine the species composition of algae [17-18], and the database "Algaebase (Guiry and Guiry,
2018)" was used to bring the identified algae into a modern systematic system, and a 5-point scale was
used to determine the frequency of occurrence of chara algae [19-25].

Results and discussion. Laboratory examination of 4 algae samples collected from all regions of the
15 objects taken for the study was completed, as a result of the study, 3 samples collected from the river
near the village of Tuganbay were examined, and 2 species of chara algae from this river - Chara fragifera
Durieu de Maisonneuve (figure 1) and Chara contraria var. schaffneri (A.Braun) Raam is defined- two
house plants. Stems smooth, without thorns, long. The oogonies are clearly visible.

This species is common in the waters of the south of Kazakhstan. Pond formed from the Talgar River -1
after studying 3 samples collected from the pond, 1 species of chara algae from this lake, Nitellopsis
obtusa (Desvaux) J.Groves type defined - both houses live at a depth of 30-50 cm, more than 1 m (figure 2.).

—— 68 —/———
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Figure 1 — Chara algae: Figure 2 — Chara algae:
Chara fragifera Durieu de Maisonneuve Nitellopsis obtusa (Desvaux) J.Groves

This is a relatively common species. Next, after studying 3 samples taken from Pond - 2 pond, here is
1 species of chara algae; Chara contraria var. schaffneri (A.Braun) the Raam type was determined - one
house plant. Length 15-35 cm. Very delicate. The number of rings on the stem is 16 pieces. The leaf
length is 4 mm. This species is also found in the waters of Southern and Northern Kazakhstan (figure 3).

Figure 3 — Chara algae: Figure 4 — Chara algae:
Chara contraria var. schaffneri (A.Braun) Raam Chara uzbekistanica Hollerbach

And the fourth object is the pond - 3, studying 3 samples taken from the pond, here is Nitellopsis
obtusa (Desvaux) J.Groves and Chara uzbekistanica Hollerbach it was found that there are 2 species of
chara algae. After studying 4 samples taken from the pond - 3 pond, there are 2 species, Chara
uzbekistanica Hollerbach-two houseplants. Mutovka has an add-on. The leaves are longer than the oogoni.
Stems with thorns (rare). (figure 4.), Nitellopsis obtusa (Desvaux) J. Groves the types are defined. Thus,
4 species of chara algae were identified from 5 research objects. Studying the materials obtained for the
study, we found that high-level aquatic plants with chara algae: sea Naiad (Najas marina L.) Urut spikelet
(Myriophyllum spicatum L.), and green algae were identified. On the coast, the common trowel
(Phragmites australis (Cav.) Trin. Ex Steud. Auct.) and rogoz narrow-leaved (Typha angustifolia L.) met.

Conclusion. Summing up the results of the study, a total of 4 species of chara algae were identified
from 15 samples collected from the River near the village of Tuganbay and ponds formed from the Talgar
river, namely: Pond-1, Pond-2, Pond-3, Pond-4. In particular, near the village of Tuganbay - Chara
fragifera Durieu de Maisonneuve-two house plants. Stems smooth, without thorns, long. The oogonies are
clearly visible. The stem consists of 23 rings and Chara contraria var. schaffneri (A.Braun) Raam- One
house plant. Length 15-35 cm. Very delicate. The number of rings on the stem is 16 pieces. The leaf

— 69 ——
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length is 4 mm. Pond-1 from pond - Nitellopsis obtusa (Desvaux) J. Groves- both houses live at a depth of
30-50 cm, more than 1 m; Pond-2 from the pond - Chara contraria var. schaffneri (A.Braun) Raam; and
from the Pond -3 pond Nitellopsis obtusa (Desvaux) J. Groves and Chara uzbekistanica Hollerbach have
been identified. The frequency of occurrence of 4 identified chara algae species shows a very high 5-point
scale. One of the features of the study is the Chara contraria var. schaffneri (A.Braun) Raam which was
found on the river near the village of Tuganbay type was also found in the Pond-2 pond. This species was
formerly known as Chara schaffneri (A. Br.) T. F. Allen was well known. In terms of construction, Chara
contraria A. Br. it is similar to algae, so it is considered a series of variations of it in later times. It is also
found singly in the northern reservoirs of Kazakhstan [18]. Among the chara algae is Nitellopsis obtusa
(Desvaux) J. Groves was not found in the river and Pond -2 near the village of Tuganbay, the remaining
Pond-1, Pond-3, Pond-4 were found in ponds. This species is rare in the waters of Kazakhstan as a whole.
But these were often found in the studied ponds near the village of Ustemir. The plant is 1-1.5 m
high.collected from a depth of 2-4 m. And the type of Chara uzbekistanica Hollerbach - two houseplants.
Mutovka has an add-on. The leaves are longer than the oogoni. Stems with thorns (rare). The number of
rings on the stem is one.was found in Ponds -3, Pond -4, on the river near the village of Tuganbay and in
Ponds-1, Pond-2. This species was first found in Uzbekistan and western Kazakhstan. A rare species
found in southern Kazakhstan by the end of 1970 [26]. Once again the modeling of the I/V data allowed us
to trace responses of ion transporter populations as function of exposure to saline. With longer exposure to
high salinity, the membrane PD of Chara cells continues to depolarize toward zero, while the noise
diminishes [27]. But it turned out that it is more common in the studied reservoirs. The geographical
location of these four ponds is very close to each other, and the sampling time is also the same, as well as
the water temperature of the pond, Ph indicators are approximate, but the results of the study show similar
differences.

I'.B. lxxymaxanosa!, 3. C. CameroBa?,
C.b. Hypamos?, A.K. Jl:xuenoexon2, C.M. Illlaarumoaesa’

! On-®apabu ateinpars Kasak ynTTeiK yHuBepeuteTi, AnMarsl, Kasakcran;
2 PMK «BoTtanuka sxoHe QUTOMHTPOLYKIUS HHCTUTYTh», AnmaTsl, Kazakcran
y YTBD?, )

TAJIFAP ©3EHI MEH OHBIH TOFAHJAPBIHJIAT'bBI
XAPA BAJIIBIPJIAPBIHBIH TYPJIIK K¥YPAMBI

TyxpipbiM. KazakcraH imki )koHe IMeKapajblK Cy KoliManapeiHa 0aii en 00k TaObITaabl, OCHl Cy KOHMalaphl-
HBIH KONIILTIriHAe xapa OalmpIpiapbIHBIH Ka3ipri jkai-KyHiHe 3epTTeyiep TOJNBIK KypriiiMmereH. YKyMBICTHIH
MakcaTbl: Ka3akcTaHHBIH OHTYCTIK JKOHE OHTYCTIK-IIBIFBIC CY KOHMaNmapeIHAAFEl OaIBIPIAPIBIH SPTYPIUIITIH KOHE
OJNIAP/bIH JKOJOTHSUIBIK, OMOJIOTHSUIBIK €pPEKIIENIKTepiH 3epTTey. AJIIBIMbI3Fa KOWFAH OChl MaKCaTKa JKETy YIIiH
TOMEHICTIACH MIHAETTEp IS

1. Onrycrik xone Onryctik — lIbirpic Kazakcran cy aiiibiHAapbIHIAFbI Xapa OanbIpiIapblHbIH TYPIIK Kypa-
MBIH 3€pTTEY;

2. 3epTTedil )KaTKaH aiiMakThIH Cy aiIbIHIapbIHAAFbl aHBIKTAJIFAH TYPJIEpre CalbICThIPMAIIbI TaJIIAY JKYPri3y;

3. Op TYpJIi cy allibIHAAPBIHIAFbl TYPJIEPIH TapalyblHa SKOJIOTHSUIBIK (DaKTOpPIIapIbIH ScepiH Oaranay;

KazakctaHHBIH Cy afibIHAapBIHA TOH Xapa OaIbIpIIapBIHBIH JKEKEJIereH TONTAPBIHBIH TYPJCPIHIH opTYpIILIi-
TiHIH MOHUTOPHHT1 OJapAbIH Tapalybl MCH 3KOJIOTUSUIBIK CHIIATTaMaNIapbIH aHBIKTAY YIIiH KaxeT. Cy HBICAHIapbIH-
JIAFBl Xapa OaiabIpiapabl 0acka eCciMIIKTEpPMEH KaybIMIACTBIKTa Ke3JecTipyre Oomansl, Oipak KeOiHece OJap.IbIH
CaHbI a3 JKOHE SKOHOMHUKAIBIK MaHBI3EI TOMEH. Xapa OaapIpiapIblH OHOIOTHACH MEH OHIMAUIITIHE OaiIaHBICTHI
3aMaHayH 3epTTeyjep oTe ©3eKTi OONBIN TaObUIadbl, OHUTKEeHI dpPTYpii ¢y OMOLEHO3MAphIHIA OJap ©3iH Cy WHAWKa-
TOPBI PETiH/E KOPCETe i, OyJI Onap/ bl 3epTTey YIIiH THIMIII OOBEKT.

byrinri kyHi cy pecypcrapelH THIMCI3 NaiilalaHyAblH calJapblHaH SPTYpJi Cy KoWMalapblHbIH AeHTreili
TOMEHJIeyl MYMKIiH, OyJI TIpIIUTIK €TeTIH TYpJepHiH, COHbIH IliHAe OaiAbIpiap/blH JKOMBUIBII KETyiHEe OKelyi
MyMKkiH. Connbikran 013 OHTycTiK xoHe OHTyCTiK-11IBIFRIc Ka3akcTaHHBIH Cy aiiIbIHAAPBIHAAFBI Xapa OalabIpaapbl-
HBIH TYPJIIK KYPaMbIH aHBIKTAYFa j)KOHE )KaH-KaKThl 3epTTeyre OarbITTaIFaHObI3.

Bbyn makanana Ine AnarayeiHan Oactay anathiH TyraHOail aybuibl MaHbIHIAFbl Tanarap ©3eHIHCH JKOHE OJIaH
naiina Oosran toranmapra: Toran-1, Toran-2, Toran-3, ToraH-4 ToraHmapblHaH ChIHAMajJap AJlbIHBII, 3€PTTEY
JKYPri3uni. AHBIKTaIFaH Oanablpiiap TYpJIepiHiH OMOJOTHSIIBIK CHIIATTaMachl JKacallblll, 3aMaHay! CHCTEeMaTHKAJIBIK
JKyHere KenTipuireH. 3epTTeylli ©3¢HHEH JKOHE OHBIH TOFAHJAaphIHAH Xapa OaJlIbIpIapbIHBIH TYPJIEPi aHBIKTAJIBL.
byn aHbIKTadFaH xapa OaifbIpiaapbiHbIH OapibIFbl KONTEreH Cy alibIHIapblHIA KEHIHEH TapajifaH Typlepre
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kKatajpl. 3epPTTEINYI ©3CHHEH )KOHE OHBIH TOFAaHJApbIHAH Xxapa OajabIpiapbiHblH 1-0emiMre, 1-kiiacka, 1-katapra,
1- TyKbIMIacKa JkoHE | TybICKa KaTaThiH 4 TYpi aHBIKTAIABL. OJapIblH KeHOipeyepi cy alpIHAapbIHAA HY O6CIMIIK
KabaThlH KYpHIIT ©CeIi.

Makanana GasHpanraH xapaurTi OGaiasipiaap Typiepi AnMaTbl Kanackl MaHbIHAaFbl TayFap ©3€HIHEH JKoHE
ollaH maina OoxraH 4 Cy TOFaHIAPBIHAH XKUHAKTAIABL. Tanrap e3eHi Liie AnarayplHaH Oactay aliblil, CONTYCTIKTE
Kanmaraii cy KoliMackiHa Gapbin KYSTHIH ©3€H.

OKcIeAnnrs KYMBICHI Ke3iHAe 15 albrolorHsIblK ChIHAMA YKHUHAJBI, (GOpMaliHHIH 4%-IBIK epiTiHAici MeH
96%-1pIK ciupTTe QUKCAMsIIanabl. MaTepuan )KHHay OpHBIHIA reorpadsuibK cy aiapiHaapeiabiH GPS koopanHa-
TaJIBIK HYKTeJepi Oenrinenni, cyabiH pH- KOHIEHTpausacel oM0Oedan WHIMKATOPIIbl Kara30eH aHbIKTAJIIbI, CYIbIH
TEMIIEPaTypachl TEPMOMETPMEH OJILICHIN XYyPHAIFa JKa3bUIbl, CyJbIH TYHBIKTBUIBIFBI Ja oMOeban Secchi aucki-
cimMeH enmenji. Marepuain jkuHay OapbIChIHAa XapoQUTTI OalbIpiap apHaibl KbIPFBILITAPMEH, KAKKBIILITAPMEH
(ca4ok), TeIpMa KeMeriMeH uHaiabl. bangsipiaap Typnepin anbikrayna « MBC-9» OuHokymsipsl xkoHe MicroOptix
KapbIK MHKPOCKONTaphl KOJJAHBUIIBL. bapiblK Oanablpyiap TypIepiHiH ejeMaepi MUKPOCKONTHIK OKYJSIp-
MUKpoMeTp kemeriMmen oieHin, «MAXA35100U» xone «Motic BA-400» 3aMaHayd MHKPOCKONITAPHIMEH CYpETKE
Tycipunmi. BanmbiprapAbiH TYpIiK KypaMbIH aHBIKTAay/Ja albIOJIOTHSUIBIK JKOHE THIPOOOTAHUKANBIK OIICTEP MEH
XaITbIKAPAITBIK aHBIKTAYBII 9cOMEeT Ko3lepi MaiIanaHbUIAbl, ajl aHBIKTaIFaH OaabIpiaplbsl 3aMaHayl CHCTEMaTH-
KaJbIK JKyHere kenripyne «Algaebase (Guiry and Guiry, 2018)» 6a3acel KoigaHbUIIBI XKaHE XapoUTTi OaabIpiap-
JIBIH Ke3/1eCy JKUUIITIH aHBIKTayna 5 OaJUIIBIK MIKaja KOJIIAHBUI/IBL.

3epTTey KYMBICHIH KOpBITa KenreHne TyranOail aypUTbl MaHBIHAAFBl ©3¢HHEH jkoHe Tanrap e3cHiHEH maiina
OoxnraH ToraHmapra, aran aiitkanga: Toras-1, Toran-2, Toran-3, ToraH-4 ToraHmapbIHAH JKMHAKTaIFaH 15 cbiHa-
MaJaH JKammbel caHbl 4 Xapa Oanmplpiapsl Typiepi aHbeIKTannel. Hakreuiail aiita ketkennme TyraHOait aybuibl
manpiHgarbl - Chara fragifera Durieu de Maisonneuve xoane Chara contraria var. schaffneri (A.Braun) Raam typunepi.
1 - ToranbiHan - Nitellopsis obtusa (Desvaux) J. Groves typi; 2 - TorausiHan - Chara contraria var. schaffneri
(A.Braun) Raam typi; an 3 - ToransiHaH Nitellopsis obtusa (Desvaux) J.Groves sxone Chara uzbekistanica Hollerbach
TYpJiepi aHbIKTaN(bl. AHBIKTaJIFaH 4 Xapa OapIpiap TYpJEpiHiH Ke3JeCy XKHIJIri oTe XKOoFapbl 5 OaJUIIbIK MIKaIaHbI
KepceTe.

Tyiiin ce3nep: xapa Oanapipiap, aabrojorus, F’HApoOOTaHNKa, CHCTEMATHKA, ajlyaHTYPIILIIK.

I'.B. lxxymaxanosa!, 3. C. CameroBa?,
C.B. Hypamos?, A.K. Jl:xxkuenoexon?, C.M. Illaarumbaena’

'Kazaxckuit HAMMOHAIBHBIN YHUBEPCHUTET M. anb-Dapabu, Anvartel, Kazaxcran;
Mucruryt Boranuku n puTonHTpoRyKIMHU, AnMarsl, Kaszaxcran

PA3HOOBPA3UE XAPOBBIX BOJOPOCJIEN B PEKE TAJITAP U EE ITPYJIAX

Annoranusi. Kazaxcran sBnsercs crpaHodl ¢ OoraTbIMM BHYTPEHHHMH M IIOTPAaHWYHBIMH BOJIOEMaMH, Ha
MHOTHX U3 3THX BOJOEMOB HE MPOBEJCHBI UCCIIEIOBAHNS COBPEMEHHOI'O COCTOSHHS XapoBbIX Bogopociei. Llenbio
pabotsl siBsercs: M3yuenne pazHooOpasusi XapoBbIX Bojgopocieil B Bogoemax KOxuoro n FOro-socrounoro Kazax-
CTaHa M MX 3KOJIOTr0-OMOJIOTHYECKHE OCOOEHHOCTH. [yl JOCTHKEHHS ITOCTaBJICHHOW LIEJM PEIIAINCh CIIEIYIOIINe
3a7a4n:

1. U3yunTh BHIOBO# cOCTaB XapoBHIX Bogopocieit mo Bogoemam HOxHoro u FOro-Bocrounoro Kazaxcrana;

2. IIpoBecTu CpaBHUTENBHBIN aHATN3 BBISIBICHHBIX BUIOB B BOJOEMAX UCCIELYEMOTO PErHOHa;

3. OueHnTh BIMSHUE SKOJIOTHUECKHUX (DAKTOPOB HA pacIpoOCTPAHEHUE BUAOB 110 PA3HBIM BOJOEMaM;

MOHHUTOPHHTOBBIE HCCIIEIOBaHMSA BUAOBOTO Pa3sHOOOpPA3Wsi OTAENBHBIX TPYIIT XapOBBIX BOAOPOCIEH Xapak-
TEpHBIX AJ1s1 BonoeMoB KazaxcTaHa HEOOXOAUMBI AJIs ONPENEIICHNS UX PACIPOCTPAHEHHS U SKOJIOTHYECKOH XapaKTe-
pUCTHKH. XapoBble BOAOPOCIN B PA3IWYHBIX THUIAX BOJOEMOB MOTYT BCTPEUAaThCS B COOOIIECTBE C JIPYyTUMHU
pacTeHUsIMH, HO B OOJIBIIMHCTBE CBOEM OHU MAJOYMCICHHBI U MIMEIOT HU3KYIO XO3HCTBEHHYIO 3HaYMMOCTh. CoBpe-
MEHHBIE UCCJIEJOBaHMs, CBSI3aHHBIE C OMOJIOTHEH U MPOILYKTUBHOCTBIO XapOBBIX BOJOPOCIIEH OYEHb aKTyalIbHbI, TaK
KaK B Pa3jIMYHBIX BOJAHBIX 6H0]_[eH033X OHHU TPOSABJIAIOT 06651, KaK MHAUKATOPbl Ka4€CTBa BO/bl, YTO ACJIACT HX
NIPUBJIEKATEIBHBIM OOBEKTOM ISl U3yUCHHSI.

Ha cerommsmanii eHb, M3-3a HE3(p(hEKTHBHOTO MCIIOIB30BAaHMS BOAHBIX PECYPCOB YPOBEHb PA3IHUYHBIX
BOJIOEMOB MOXKET CHM3WUTHCS IPUBOAS K MCUE3HOBEHHIO OOHMTAIOIINX BHIOB B TOM, YHCiE W Bojopociel. [Toatomy
MBI HaIleJICHbl Ha BBISIBIECHHE M BCECTOPOHHIOI 3KCIEPTHU3y BHAOBOTO COCTaBa BOAOPOCIEH Xapa B BOJOEMAax
IOx#oro u I0ro — Bocrounoro Kazaxcrana.

B naHHOI1 cTaThe yKa3aHbI Pe3yIbTaThl IPOBEICHHBIX UCCIIENOBATEIBCKUX PadOT U OTOOPaHHBIX NPOO U3 PEKH
Tanrapa, Oepymunx Hayano B 3auiiMiickoM Ajatay, ¥ NpyJIoB o0pa3oBaHHBIX OT pa3nuBa peku TyrauOGaid, [Ipya-1,
Ilpyn-2, Ilpyn-3 u Ilpyn-4. Otpaxena Ouojoruyeckas: XapaKTEepHUCTHKa BBIABICHHBIX BHMJOB U IIPUBEICHA B
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COBPEMEHHOM CHCTEMAaTHYECKOW CHCTeMe. BONBIIMHCTBO ATHX XapOBBIX BHIOB BOJOPOCIEH, OOHAPYKECHHBIX B
UCCIIEyeMbIX BOAOEMaX, CYUTAIOTCS IIHPOKO PACHPOCTPAaHEHHBIMU BHIaMU. BBISIBICHO BUABI XapOBBIX BOJOPOCIEH.
BrisiBneHo 4 BUIOB XapoBBIX BOJOpOCIEH, oTHOCsmuUXcst K 1 otaeny, 1 kiaccy, 1 nopsaky, 1 cemeiictBy u 1pomy.
HexoTopble U3 3THX BUAOB 00pa3oBaii I'ycThie 3apocin. HekoTopble n3 3THX BHIOB 00pa30Balli I'yCThIE 3apOCIIH.

3a Bpemsi paboThl skcnenuuuu ObUIO coOpaHo 15 amprosormdyeckux npod W 3adukcupoBaHo 4%-HbIM
pactBopoM (opmanmHa U 96%-ubIM cimproM. Ha Mecte c6opa matepuana otmerninn GPS - KoopIuHaTHBIE TOUKH
reorpaMuecKux BOJOEMOB, pH-KOHIEHTpalMs BOABI OINPEAESINCH YHHBEPCAIBHOM WHIMKATOPHOW Oymaroif,
TEMIIepaTypa BOAbI U3MepsIach TEPMOMETPOM M 3aIHCBHIBAIACH B JKypHAJ, IPO3PaYHOCTb BOJIBI TAaKXKe M3MepsIach
YHHBEpcalbHBIM JUCKOM Secchi. B mpomecce cOopa Matepmana XapohHUTHBIE BOIOPOCTH COOMpPAIM ¢ TMOMOIIBIO
CIeIMaIbHBIX CKPeOKOB, BOPOHOK (cadok), rpabens. [Ipm ompeneneHWH BHUIOB BOJOPOCIEH MCIIONB30BAINCH
omaOKIE «MBC-9» u cBeroBbie Mukpockomnsl MicroOptix. Pasmepsl Bcex BHIOB BOAOpPOCIHEH OBLIM M3MEPEHBI C
MOMOILBI0O MHKPOCKOIIMYECKOTO OKYJIsipa-MHKpoMeTpa M cdoTorpadgupoBaHbl COBPEMEHHBIMH MHKPOCKOIAMH
«MAXA35100U» xone «Motic BA-400». [TonHOCTBIO 3aBepIIeHbl paObOThI 10 JabopaTopHO# kcmepTu3e 15 mpod
BOZIOpOCTEi, COOpaHHBIX CO BCEX 30H 4 00BEKTOB, B3ATHIX Ha MCCIIEIOBAHMUE.

[TomBomss uTOrM MCCIIEAOBaHUs, OBLIO BBISBICHO 4 BHIAa XapoBbIX Bojopocied u3 15 mpoO, coOpaHHBIX U3
npynoB: npyn -1, npyxa -2, npya -3, npyn -4, oOpazoBaHHbIX U3 peku Tanrap. B yacTHOCTH, B OKpECTHOCTSIX cela
Tyrau6ait Buns! - Chara fragifera Durieu de Maisonneuve u Chara contraria var. schaffneri (A.Braun) Raam. U3
npyaa-1 Bug -Nitellopsis obtusa (Desvaux) J. Groves; U3 nipyna 2- Bun Chara contraria var. schaffneri (A.Braun)
Raam; a u3 npyna 3 Owbumn ompenenensl Buabl -Nitellopsis obtusa (Desvaux) J. Groves u Chara uzbekistanica
Hollerbach. BrisBnennsie 4 Buga XapoBBIX BOJOPOCIIEH MOKA3BIBAIOT 5-0aJUTBHYIO IIKATy ¢ OYCHb BBICOKOW YacTo-
TOH BCTPEYAEMOCTH.

Ki1roueBble c10Ba: Xxapo(uTOBBIE BOJOPOCIIH, AJIBIOJIOTHS, THAPOOOTAHNKA, CHCTEMATHKa, Pa3HOOOpasue.
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