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 Specific features of flora of middle and small rivers of southern part of Ob-Irtysh 

interfluves have been studied in the work. The works have been carried out between 

1999 and 2013, the flora of 7 middle and small rivers – Kargat, Chulym, Kulunda, 
Burla, Karasuk and Kuchuk has been studied. Species composition has been analyzed, 

large families and geniuses of water and water-riverside plants have been analyzed. 

Data on species composition that had been gathered showed that flora of researched 
rivers is represented by 109 species of vascular plants that is 64.1% of all the flora of 

reservoirs, and 29 families (80.5%) and 46 geniuses (70.7%). Major part of plants 

belong to Magnoliophyta (107 species), with families Cyperaceae, Ranunculaceae and 
Poaceae being in the top of the list of river flora. The largest share of water plants 

belongs to the genus Potamogeton (Potamogetonacea), 6 species. Presence of 

specializes of brackish water (representatives of genuses Najas, Zannichelia) makes 
researched water original and unique. Hydrochemical analysis of water has been made, 

more that 260 samples of water taken. It has been shown that degree of water salinity 

has direct impact on the qualitative composition of flora. The higher is water salinity 
the lower of species composition from the river head to the mouth. In general flora of 

rivers of southern part of Ob-Irtysh interfluves may be considered limnetic by 
prevalence of limnetic species (98.2%). Flora has been separated into ecological groups 

with main and transient groups defined by relation to water conditions - hydrophytic 

plants, hydro-hygrophytic plants, hygrophytic plants and hygro-mesophytic plants. 
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INTRODUCTION 

 

 Water ecosystems are being actively used in men's economical activity. The more hydrosphere is used the 

more important becomes biological study of it focused on optimization of nature management and 

environmental protection [8,6]. Primary producers with vascular plants in the first place plays important role in 

functioning of water ecosystems. Vascular plants are important as energy sources and in large extent determine 

the structure of biotic community of reservoirs. Botanic researches in many countries including Russia were 

rarely focused on flora and vegetation of rivers. Works in this or that degree relating to research of rivers are not 

numerous [4,9,10,11,16,5,3]. 

 

MATERIALS AND METHODS 

 

 Flora of reservoirs with vascular plants has been the object of the present research. Vascular plants on water 

ecosystems are represented mainly by angiosperms (97.6%), and small group of horsetail-like and pteroid 

(2.4%). The full territorial assemblage of species of hydromorphic ecotopes plants in the scope of regional flora 

is meant by the flora of reservoirs. All species of vegetation that are observed (on the period of research) on 

soils covered by water and in riverside overwetted habitats with mandatory separating of ―hydrophytic core‖ are 

included in floristic list. Such research is usually carried out after the last flood when reservoir takes its natural 

shape and water and riverside-water plants massively start to develop. We have separated the main and transient 

ecological groups of plants by relation to water conditions - hydrophytic plants, hydro-hygrophytic plants, 

hygrophytic plants and hygro-mesophytic plants. 

 Southern part of Ob-Irtysh interfluve is the territory between 51° and 57° northern latitude with the area 

about 160000 km
2
. This region is in the boundaries of Altai Krai and adjacent regions of Novosibirsk and Omsk 
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districts as well as the territory of the Republic of Kazakhstan. Individual ecological features are typical for 

different types of water objects that in high extent conditions existence of vegetation. These are types of matter 

and energy flows that depend on origin, age of existence of water object as well as a number of hydrological and 

climate indicators and specifics of economical use. Specifics of plants distribution have been researched in small 

and middle rivers. Ecosystems of these rivers differ from ecosystems of stagnant reservoirs by flow, by more 

even distribution of oxygen due to the absence of stratification, lower water transparency, steepness of waterside 

slopes and other characteristics. Rivers Kargat, Chulym, Kulunda, Burla, Bagan, Karasuk and Kuchuk are rivers 

of the kind on researched territory. More than 280 water samples have been taken in the scope of research of 

water ecosystems. Hydrochemical analysis was made in field with conductometer PHT-028. It is the universal 

monitor for measuring water quality (Kelilong). Hydrochemical analysis was further made in hydrochemical 

research laboratory of the Institution of Water and Ecological Problems of Suberian Branch of the Russian 

Academy of Science. Simplified classification of surface waters [1] was used to reveal changes in biological 

diversity of plants of reservoirs of the southern part of Ob-Irtysh interfluve as a function of salinity. According 

to this classification water with salinity up to 1 g/liter are fresh, 1.1 – 3 g/liter – conditionally fresh, from 3.1 to 

8 g/liter – low saline, from 8.1 to 25 g/liter – saltish and more than 25 g/liter – saline. 

 

Results: 

 Flora of researched rivers of the southern part of Ob-Irtysh interfluve is represented by lower species 

diversity comparing with lakes (total 109 species, 64.1%), 29 families (80.5%) and 46 geniuses (70.7%). 

Proportion of species distribution by divisions is the following: Equisetophyta — two species; representatives of 

Polypodiophyta are absent; Magnoliophyta — 107 species, or 98.1%. Among angiosperms the share of 

monocotyledonous is 63 species (58.8%), of dicotyledons is 44 species (41.2%). Representatives of families 

Salviniaceae, Ruppiaceae, Scheuchzeriaceae, Araceae, Menyanthaceae, Marsileaceae и Lentibulariaceae are 

absent. It may be caused by the fact that in running reservoirs a number of ecological factors are different from 

those of lentic basins. It is flow that may grow faster and lower depending on water conditions, season, lower 

transparency of water, instability of soils, rapid changes of regimen, lower areas of shallow waters. It limits 

somehow development of water, riverside-water plants in river beds [19,2]. Biological diversity of lentic basins 

usually is lower than those of lakes. First positions of family list in rivers' flora have Cyperaceae, 

Ranunculaceae and Poaceae (see Table 1), that in total comprise 35.7% of all flora of running water. 

 
Table 1: Range of leading families and geniuses of flora of rivers of the southern part of Ob-Irtysh interfluve. (Number of species in  

brackets) 

Rank, family (number of 

species) 

Leading families of 

«hydrophytic core» 

Rank, genus (number of 

species) 

Leading families of 

«hydrophytic core» 

1. Cyperaceae (22) 1. Potamogetonaceae (6) 1. Carex (14) 1. Potamogeton (6) 

2. Ranunculaceae (9) 2. Nymphaeaeceae (3) 2–4. Potamogeton (6) 2. Myriophyllum (3) 

3. Poaceae (8) 3. Halorgaceae (3) 2–4. Juncus (6) 3–5. Nuphar (2) 

3–6. Alismataceae (6) 4–6. Najadaceae (2) 2–4. Ranunculus (8) 3–5. Ceratophyllum (2) 

3–6. Potamogetonaceae (6) 4–6. Ranunculaceae (2) 5. Typhaceae (4) 3–5. Callitrche (2) 

3–6. Juncaceae (6) 4–6. Ceratophyllaceae (2) 5–10. Alisma (3) 6–10. Zannichellia (1) 

7. Polygonaceae (5) 7–10 Callitrichaceae (2) 5–10. Sagittaria (3) 6–10. Najas (1) 

8–9. Typhaceae (4) 7–10. Elatinaceae (1) 5–10. Bolboschoenus (3) 6–10. Caulinia (1) 

8–9. Apiaceae (4) 7–10. Lemnaceae (1) 5–10. Persicaria (3) 6–10. Hydrocharis (1) 

10. Scrophulariaceae (3) 7–10. Zannicheliaceae (1) 5–10. Myriophyllum (3) 6–10. Lemna (1) 

 

 Total number of species in ten leading families includes almost 70% of all species of analyzed basin type. 

25 species of vascular plants were observed in compound of «hydrophytic core» of rivers. The family 

Potamogetonaceae may be distinguished among leading families of «hydrophytic core». In includes six species 

that is 24% of all species of the core. This family is the first. The second place by the number of species occupy 

families Nymphaeaceae and Haloragaceae (three species of each). Then follow families Zannichelliaceae, 

Najadaceae, Ceratophyllaceae, Ranunculaceae, Callitrichaceae, Elatinaceae, Zannicheliacea and Lemnaceae 

that are not numerous and are represented by one or two species. 48.6% of all species observed in rivers belong 

to ten leading families. Genuses Carex, Potamogeton, Juncus and Ranunculus have 29.3% of species of studied 

flora of rivers. Three-four species belong to genuses Typha, Alisma, Sagittariа, Bolboschoenus, Persicaria and 

Myriophyllum. Genus Potamogeton dominates among the genuses of «hydrophytic core» with six species 

(24.0% of all species of «hydrophytic core»). Second position has genus Myriophyllum with three species. 

Genuses Zannichelliа, Lemna, Nuphar, Ceratophyllum, Callitrche, Najas, Caulinia, Hydrocharis consist of one 

or two species. First three genuses include 44.0% of all species of «hydrophytic core» of rivers' flora. 

 Composition of ecological groups in different types of water objects depends on the complex of biotic and 

abiotic factors specific for each type of water ecosystems. Number of hydrophytic plants in rivers is 2.3 times 

lower that in lakes, hydrohygrophytes is 1.4 times lower. Ecological groups in rivers: hydrophytic plants – 25 
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species (22.9% of all total number of species in rivers); hydrohygrophytes – 30 species (27.5%); hygrophytes – 

29 species (26.7%) and hydromesophytes – 25 species (22.9%). 

 Water salinity is important abiotic factor that impact species composition of flora of basins of any region. In 

natural conditions water does not exist in pure state because salts and other substances in contacts with in its 

hydraulic cycle are dissolved in it. 

 In general flora of rivers of the southern part of Ob-Irtysh interfluve may be considered limnetic by the 

dominance of freshwater species (98.2%). Considering species distribution by halo-groups water flora is saline 

water – freshwater with presence of specializes of saline water makes studied water flora original and unique. 

 Salinity changes in rivers of researched territory go on in original way, especially if source and mouth are in 

region without outflow of Ob-Irtysh interfluve (rivers Kulunda, Burla). Let us consider changes of qualitative 

and qualitative parameters of salinity from source to mouth on the case of these rivers. We have taken water 

samples (change of bulk ions) in summer mean water period (July) near the source, in middle stream and in the 

mouth. Floristic composition of plants has been researched on the one kilometer length of a river in each point 

of sampling. Samples on rivers Burla and Kulunda were taken: 1) source, 2) middle course, 3) mouth. Data on 

salinity and species composition in researched parts of the rivers are presented in Fig. 1. 

 As it may be seen in the picture degree of water salinity has direct impact on the quantitative composition 

of flora. With the growth of water salinity species composition fades from the source to mouth. Species 

composition in the sources of the rivers was high – 68 species (river Burla) and 51 species (river Kulunda). With 

the growth of salinity number of species decreases. In the middle course there were observed only 42 species in 

river Burla and 38 in river Kulunda. 

 Species diversity fades with the growth of salinity due to vanishing both separate sensitive to salinityspecies 

(Calla palustris, Nymphoides peltata, Utricularia vulgaris), and families as a whole (Hydrocharitaceae, 

Callitrichaceae, Haloragaceae). Growth of salinity closer to the mouth further causes vanishing of families 

Polygonaceae, Nymphaeaceae, Ceratophyllaceae, Callitrichaceae, and some representatives of genus 

Potamogeton. In general species diversity dynamics of researched rivers due to salinity is minimal to those of 

lakes. 

 

 
 

Fig. 1: Species number dynamics in flora of rivers Burla and Kulunda as a function of salinity in different parts. 

 

Discussion: 

 Vegetable cover of streams, small and middle rivers of Siberia has been studied considerably less intensive 

than flora and vegetation of reservoirs, lakes and other types of basins [19]. Big rivers are not accounted for 

because their vegetation is much similar to vegetation of lakes. Nonsurprisingly well known Russian 

methodological publications cover mainly approaches and research methods of vegetation of heterogeneous 

basins. In large extend these methods are applicable to river vegetation but they are not focused on specifics of 

work with running water or they do not cover it at all. Study of river flora is more pressing the streams, small 

and middle rivers form the base of hydrographical network of a region. There are a great number of regions of 

the kind considering former boundaries of the county and today [20,13]. Vegetable cover of watercourses is rich 

and diverse and very often it defines the main characteristics of natural water and riverside-water vegetation of 

territories [2]. Study of specifics of river vegetation (biological diversity, overgrowing characteristics, etc.) of 

some territories and regions should be carried out in wide scope on large number of streams and rivers, i.e. on 

the level of watercourses system for example of a certain type of landscape or basin as a whole [13,15]. Such 

research is pressing for our country with its wide territories and practically unexplored flora and vegetation of 
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watercourses. The more special dimensions of macrophyte element functioning, vegetable cover dynamics, 

evaluation of state and other problems may be the most effectively solved on the level of separate watercourses. 

But comprehensive study of river vegetation is possible only in combination in wide territorial scope with 

solving of more specific and special tasks on separate model watercourses. 

 

Conclusions: 

 Flora of researched rivers is represented by 109 species of vascular plans that is 64.1% of all the flora of 

reservoirs, by 29 families (80.5%) and 46 genuses (70.7%). Most plants belong to Magnoliophyta (107 species). 

In the top of the list of rivers' flora there are families Cyperaceae, Ranunculaceae and Poaceae, that in total 

forms 35.7% of all flora of running water. Total number of species in leading ten families includes almost 70% 

of all species of analyzed type of reservoir. Ten leading genuses inclused 48,.6% of all species observed in 

rivers with 29.3% of species of all studied flora of rivers belonging to genuses Potamogeton, Juncus and 

Ranunculus. In general flora of rivers of southern part of Ob-Irtysh interfluve may be considered limnetic by 

prevalence of limnetic species (98.2%). Degree of salinity of water has direct impact on quantitative 

composition of flora. With the growth of water salinity species composition fades from the source to mouth. 

Unfortunately research has not covered numerous small rivers and streams of vast territory of the southern part 

of Ob-Irtysh interfluve. These researches should be made in future. 
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