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The species composition of phytoplankton and phytobenthos
of investigated areas of Bookpa river

In the article the information about the effectiveness of biological methods for determining the degree of sap-
robity of water bodies by the species composition of microscopic representatives of aquatic algal flora is pro-
vided. Algae are a very convenient object for bioindicating the state of aquatic ecosystems, since they make it
unnecessary (or often complementary) to use expensive and laborious physicochemical methods for analyzing
environmental parameters; reflect and record the speed of changes occurring in the natural environment. Phy-
tohydrobionts, which are bioindicators of pollution, due to the influence of certain factors may exhibit different
degrees of intensity of the response in the form of domination or partial or complete disappearance. In our
opinion, there is a direct relationship between the intensity of the algal indicator reactions and the quality of
water. One of the most developed biological methods for assessing water quality using indicator species of
phytoplankton and phytobenthos was used — saprobiological analysis of the Pantle-Buck modified by Slade-
cek. The possibilities of studying the anatomical and morphological organization of the microscopic flora in
the educational process are evaluated. Species of hydrobionts were identified; a list of species inhabiting this
watercourse was also compiled. Indicator organisms were identified, the degree of organic contamination of
the studied watercourse was determined.

Keywords: degree of saprobity, saprobity index, phytoplankton, phytobenthos, saprobiological analysis of the
Pantle-Buck modified by Sladecek.

Ecological assessment of aquatic ecosystems using bioindication methods determines the state and func-
tioning of the integrity of aquatic ecosystems, which enables to adopt regularities in cases where deviations
from the normative indicators of the environmental situation are detected [1].

One of the relevant issues in bioindication methods is the study of algoflora as objects-indicators of the
state of the environmental water systems. The most common indicator feature is the floristic composition of
water organisms and its changes under the influence of any factors that violate the normal hydrochemical and
hydrological regime of water bodies (watercourses). At the same time, the use of different objects and param-
eters of the intensity of this effect on the reaction of aquatic organisms to changes in the regime of hydrobio-
cenoses has not thoroughly investigated. The integrated approach to the use of different methods for assessing
the state of the aquatic environment is not sufficiently used [2]. At the same time, algal flora is a very conven-
ient object for bioindication of the state of aquatic ecosystems, as it makes optional (or often complements)
the use of expensive and time-consuming physical and chemical methods of analysis of environmental param-
eters; reflect and record the rate of changes occurring in the environment [3].

Algae that are bioindicators of pollution, due to the impact of certain factors, exhibits different degrees
of intensity of the response in the form of dominance or partial or complete disappearance. In our opinion,
there is a direct relationship between the intensity of the reaction of algae-indicators and water quality.

Thus, the analysis on methods of environmental assessment of aquatic ecosystems shows that algal flora,
which is popular among many researchers as bioindicators to distinguish the advantages or disadvantage of
hydrobiocenosis, can be easily applied in assessing water body.

The objects of the study: phytoplankton and phytobentos of some areas of the Bookpa river (positioned
in the South-Eastern part; the Karaganda state zoo area).

The species diversity of invertebrates of the watercourse enables to determine the degree of saprobity, as
an ideal material for research. The study was conducted from January to December 2017.

During the microscopy of the river bend sections of the Bookpa river, algal flora species that derived
from 5 genera belonging to the Bacillariophyta.

Caloneis (Fig. 1). The cells are single, in the preparation usually lie on the side of the leaf. Shell with a
rectangular belt. The leaves are linear, lanceolate or elliptical, sometimes with wavy edges. The ends are usu-
ally rounded. The seam is slit-like (there is on both wings), straight, Central. Caloneis species which are found
in benthos of fresh and brackish water bodies.
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Figure 1. Caloneis amphisbaena (x160) [Author’s photo]

Fragilaria cells are collected in ribbon-like or comb-like colonies, in which the cells are connected by the
entire surface of the valves or only their extended part (Fig. 2). Cells usually lie in the preparation from the
side of the girdle. Two chloroplasts, lamellar. The shell from the side of the belt is linear or spindle-shaped.
Leafs are linear, linear-lanceolate or elliptic, sometimes extended in the middle part.

Fragilaria species are found in the plankton of fresh and brackish water bodies, on wet rocks and mosses,
among fouling, in raids on underwater objects. Feed on phototrophic. It is specified by propagation of cell
division [4].

Figure 2. Fragilaria sp. (x160) [Author’s photo]

The algae cells Melosira, having the form of a short cylinder bond slime in filamentous directly to the
colony (Fig. 3). Usually the cells lie on the medieval side of the girdle. Chloroplasts are small, lamellar, located
in the peripheral cytoplasm. The shell with a cylindrical belt. Fold bend deep, structural. Sashes are round, flat
or convex, covered with small spines or granules.

Melosira species are found in the plankton and benthos of freshwater bodies and seas. It feeds photo-
trophic, propagated by longitudinal cell division. They may cause «blooming» of water.

Figure 3. Melosira varians (x160) [Author’s photo]

Pleurosigma salinarum cells are S-shaped (Fig. 4). At high magnification on the sash visible small oblique
hatching. Algae of this kind live on the bottom both in continental brackish waters and in the seas. They feed
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phototrophic, reproduce by longitudinal cell division. Quite widespread in the waters of our country. The
structure fold pleurosigma geometrically correct and, as surirella, drugs pleurosigma used to assess the optics
of the microscopes.

Figure 4. Pleurosigma salinarum (x160) [ Author’s photo]

Synédra cells are single, narrow linear or linear-lanceolate, from the leaf — with pointed ends, from the
belt — rectangular, free-floating or attached to the substrate by one of the ends (Fig. 5). Rarely cells form
bunchy-fan-shaped or bunchy-stellate colonies.

Synédra species are found in the plankton of still and slowly flowing waters, among fouling on large
aquatic plants, including green algae. Feed on phototrophic. Multiply by dividing cells in two. Widespread
species [5, 6].

Figure 5. Synedra ulna (x160) [Author’s photo]

Conclusion

1. Algoflora of the watercourse was represented by 1 Department, 3 classes, 5 genera, 5 species.

2. The indicator species of hydroflora are 3 species of algae; the most significant are representatives of
the Bacillariophyta (Caloneis amphisbaena, Melosira varieties, Synedra ulna).

3. According to the saprobiological analysis, the river areas according to the trophic status are: for the
Bookpa river — to B-a-saprobic (3—4 class of water quality — organically «moderately polluted») according
to the degree of saprobity by Pantle-Bucca (phytoplankton, phytobenthos).
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Bbykna e3eHi 3eprTe/ieTiH aliMaKTapAbIH (PUTOIIAHKTOH
KOHe GUTOOEHTOCHIHBIH TYPJIIK KYpaMbl

Makanaza agproduopa MUKPOCKOMUSIIBIK OKUIAEPIHIH TYPIiK KypamMbl OOMbIHIIA Cy HbICAHIAPBIHBIH Calpo0-
TBIK JJOPEKECIH aHBIKTAY YIIiH OMOJIOTHSUIIBIK SHiCTEep IiH KOJIIaHy THIMALTIT Typajbl MaTiMEeTTep KeITipireH.
Bangsipnap cy sxoxxyHenepiniH 3K0JIOTHSUIBIK KaFJalibIH OHOMHANKANUsIIAY YIIiH 6Te BIHFAilIb HhICAH OOJIBIIT
ecenrenesi, cebedi oap KEIMOAT JKoHE KOl eHOCKTI (DU3HKa-XUMUSIIBIK SHiCTepiH KOJJaHybIH MiHAETTI eMec
(memece ki TEK TOJIBIKTHIPATHIH) OOJIBIN XKacalabl; KOpIIaraH opTana OOJBII KaTKaH e3repicTeplii kepcerei
JKOHE COJI ©3TepPICTep/iH KbUITaMABIFEIH Tipkeiini. durornapobuonTTap actany OHOMHANKATOP OOJIBII Ta-
ObL1a/Ibl, COHBIMEH KaTap oJiap illiHapa HeMece TOJIBIK )KOFalybl TYPiHJe KOPIIAFaH OPTAaHbIH BIKMAJ €Ty He-
Mece e3re e (aKTOpIap/AblH TaHBITyFa dPTYPIli JKayal PeaKUUSICHIHbIH KapKbIHABUIBIK IOPEKECIH KOPCETTI.
ABTOpJIapABIH OMbIHIIA, OaNABIPIAP-UHAMKATOPIIAP KAPKBIHIBLUIBIFBI PEAKIMA MEH Cy Canachl apachIHAAFbI Ti-
KeJiel Toyenaitik 6ap. OUTOMITaHKTOH jKoHe (HUTOOSHTOC MHINKATOPIIBIK TYPIEP i MaiiiananaHblll, Cy HbICaH-
JIapABIH YKOJOTUSUIBIK YKaFIaiblH Oarayiay YIIiH €H MBIKTBI OMOJIOTHSUTBIK dicTepaiH 0ipi — Cliagedek Mou-
¢uxanusceiaaars! [lantine Bykk oxici Konpanburad. [ mapoOHOHTTapABIH TYpIiepi 3epTTeIlil, HHIUKaTOPIIBIK
ar3aJIapBIHBIH Ti3iMi JkacalFaH. 3epTTEIICTiH Cy HEICAHBIHBIH OPTaHUKAJIBIK JTaCTaHy JICHTeill aHBIKTaJIFaH.

Kinm coe30ep: canpoOTHIK 1opeske, canpoOTHIK HHAEKCI, GUTOIIaHKTOH, puTodentoc, Crageuek Moxuduka-
uusiceinaarsl [lantine-Bykk oxici 6oiibIHIIA canpOOHOIOTHSUIIBIK TATAaY .
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Buaosoii coctaB (pUTOIVIAHKTOHA U (pUTOOEHTOCA
HCCJIeYeMbIX YY4ACTKOB peKku bykmbl

B crarbe npuBenens! ceneHust 00 3G HEeKTHBHOCTH GHOIOTMIECKUX METOIVK ONPEAEIICHUS CTETICHU Canpo0-
HOCTH BOJHBIX OOBEKTOB 10 BHIOBOMY COCTaBY MHKPOCKOIIMYECKHX IpECTaBUTENEH BOJHON aIbrogiophL.
Bonopocnu sBIsIIOTCS 049€Hb YIOOHBIM 00BEKTOM IJIsl ONOMHIUKAIIMY COCTOSIHUSI BOTHBIX 9KOCHUCTEM, TaK Kak
OHH JICTIAI0T HEeoOA3aTeIbHBIM (MJIM YacTO JAOMOJIHAIOT) HPUMEHEHHUE JOPOTOCTOSAIMX U TPYIOEMKHX (U3UKO-
XMMHUYECKUX METO/IOB aHa/N3a TapaMeTPOB OKPYIKAIOIIEH CpeJibl; OTPaXxatoT U PUKCHPYIOT CKOPOCTh MPOUC-
XOUIIIUX B OKpY’Karolleil mpupoaHoil cpene nsmeHeHUd. OUTOrHaApOOHOHTHI, SBISIOIIUECS OHOMHIUKATO-
pamH 3arpsi3HEHUs], B CUILY BO3JICHCTBHS TEX WM MHBIX (PAKTOPOB, MOTYT MPOSBIATH PA3JIMYHYIO CTEHEHb HH-
TEHCHBHOCTH OTBETHOH peakiuu B BUJE JOMUHUPOBAHUS MO0 YaCTHYHOTO MIIH MOJTHOTO Hcde3HoBeHus. Ilo
MHEHHIO aBTOPOB, UMEETCS IpsiMas 3aBUCUMOCTb MEXy UHTEHCUBHOCTBIO PEaKIUU BOAOPOCICH-UHIUKATO-
POB U KauecTBOM BoJbl. Vcrons30Ban oauH 13 Haubosee pa3padOTaHHBIX OMOJIOTHYECKHX METOJIOB OLCHKH
Ka4ecTBa BOJIBI C HCHOIB30BaHUEM HHIUKATOPHBIX BUAOB (PUTOINTAHKTOHA U putodenToca — merox [antie-
Byxka B momudukannu Crnagedexa. OneHeHbl BO3MOXKHOCTH H3YUSHUS] aHATOMO-MOP(OIOTHYECKON OpraHu-
3allMM MUKPOCKOIIMYECKOit (I1opsl B ydeOHOM npouecce. OnpeeneHbl BUAbl THAPOOHOHTOB, a TAKXKE COCTAB-
JIEH CITHCOK BUJIOB, HACEISIOMINX JaHHBIN BOJOTOK. BBISBICHBI HHAMKATOPHBIE OPTaHU3MBI, ONPEIENeHa CTe-
TIeHb OPTaHUYECKOI! 3arPsI3HEHHOCTH HCCIIEyEMOTO BOJOTOKA.

Knioueswie cnosa: crenenb canpoOHOCTH, HHICKC CallPOOHOCTH, GUTOIUIAHKTOH, GUTOOEHTOC, CarpOOHOIOTU-
yeckuii anany3 1o Ilantine-bykky B Mogudukanum Cranedexa.
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