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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. 

Calóneis (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. Calóneis species which are found 
in benthos of fresh and brackish water bodies. 
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Figure 1. Calóneis amphisbaena (×160) [Author’s photo] 

Fragilária 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. 

Fragilária 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. (×160) [Author’s photo] 

The algae cells Melosíra, 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. 

Melosíra 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. Melosíra varians (×160) [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 (×160) [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 (×160) [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 β-α-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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Бұқпа өзені зерттелетін аймақтардың фитопланктон  
және фитобентосының түрлік құрамы 

Мақалада альгофлора микроскопиялық өкілдерінің түрлік құрамы бойынша су нысандарының сапроб-
тық дәрежесін анықтау үшін биологиялық әдістердің қолдану тиімділігі туралы мәліметтер келтірілген. 
Балдырлар су экожүйелерінің экологиялық жағдайын биоиндикациялау үшін өте ыңғайлы нысан болып 
есептеледі, себебі олар қымбат және көп еңбекті физика-химиялық әдістерін қолдануын міндетті емес 
(немесе жиі тек толықтыратын) болып жасайды; қоршаған ортада болып жатқан өзгерістерді көрсетеді 
және сол өзгерістердің жылдамдығын тіркейді. Фитогидробионттар ластану биоиндикатор болып та-
былады, сонымен қатар олар ішінара немесе толық жоғалуы түрінде қоршаған ортаның ықпал ету не-
месе өзге де факторлардың танытуға әртүрлі жауап реакциясының қарқындылық дәрежесін көрсетті. 
Авторлардың ойынша, балдырлар-индикаторлар қарқындылығы реакция мен су сапасы арасындағы ті-
келей тәуелділік бар. Фитопланктон және фитобентос индикаторлық түрлерді пайдалаланып, су нысан-
дардың экологиялық жағдайын бағалау үшін ең мықты биологиялық әдістердің бірі — Сладечек моди-
фикациясындағы Пантле Букк әдісі қолданылған. Гидробионттардың түрлері зерттеліп, индикаторлық 
ағзаларының тізімі жасалған. Зерттелетін су нысанының органикалық ластану деңгейі анықталған. 

Кілт сөздер: сапробтық дәреже, сапробтық индексі, фитопланктон, фитобентос, Сладечек модифика-
циясындағы Пантле-Букк әдісі бойынша сапробиологиялық талдау. 
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Видовой состав фитопланктона и фитобентоса  
исследуемых участков реки Букпы 

В статье приведены сведения об эффективности биологических методик определения степени сапроб-
ности водных объектов по видовому составу микроскопических представителей водной альгофлоры. 
Водоросли являются очень удобным объектом для биоиндикации состояния водных экосистем, так как 
они делают необязательным (или часто дополняют) применение дорогостоящих и трудоемких физико-
химических методов анализа параметров окружающей среды; отражают и фиксируют скорость проис-
ходящих в окружающей природной среде изменений. Фитогидробионты, являющиеся биоиндикато-
рами загрязнения, в силу воздействия тех или иных факторов, могут проявлять различную степень ин-
тенсивности ответной реакции в виде доминирования либо частичного или полного исчезновения. По 
мнению авторов, имеется прямая зависимость между интенсивностью реакции водорослей-индикато-
ров и качеством воды. Использован один из наиболее разработанных биологических методов оценки 
качества воды с использованием индикаторных видов фитопланктона и фитобентоса — метод Пантле-
Букка в модификации Сладечека. Оценены возможности изучения анатомо-морфологической органи-
зации микроскопической флоры в учебном процессе. Определены виды гидробионтов, а также состав-
лен список видов, населяющих данный водоток. Выявлены индикаторные организмы, определена сте-
пень органической загрязненности исследуемого водотока. 

Ключевые слова: степень сапробности, индекс сапробности, фитопланктон, фитобентос, сапробиологи-
ческий анализ по Пантле-Букку в модификации Сладечека. 
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