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FLORAL BIODIVERSITY OF THE SETI GANDAKI RIVER, 
POKHARA NEPAL: PHYTOPLANKTON COMMUNITIES

K.K. Pokharel

ABSTRACT 
Present paper deals with the phytoplankton communities in the Seti Gandaki river, Pokhara, 
Nepal. It is the pioneer work to explore the above mentioned riverine fl ora. Altogether 28 genera 
belonging to 19 families and 5 classes were recorded during the investigation period. There 
was a decrease in taxa richness from upstream site (19 genera) to the urban site (9 genera) 
and an increasing trend to the downstream site (15 genera). 

Myxophyceae, bacillariophyceae and chlorophyceae comprising 10, 9 and 6 genera respec-
tively were predominant classes among the phytoplankton communities. Oscillatoriaceae 
and nostocaceae; fragilariaceae and achnanthaceae; and zygnemataceae were dominant 
families among myxophyceae, bacillariophyceae and chlorophyceae respectively. The domi-
nant genera were, Microcystis Kutzing, Oscillatoria Vaucher and Anabaena Bory; Tabellaria 
Ehrenberg, Achnanthes Bory and Cymbella Agardh; Ulothrix Kutzing and Spirogyra Link; and 
Peridinium Ehrenberg among myxophyceae, bacillariophyceae, chlorophyceae and dinophy-
ceae respectively. The genera found at all sites were, Tabellaria Ehrenberg, Achnanthes Bory 
and Cymbella Agardh; and Microcystis Kutzing, Anabaena Bory, Oscillatoria Vaucher and 
Schizothrix Kutzing among bacillariophyceae and myxophyceae, where as, those occurred 
only at Site 2 were, Chlamydomonas Ehrenberg, Oedogonium Link, Scenedesmus Meyen and 
Zygnema Agardh; Euglena Ehrenberg; Fragilaria Lyngbye; Gymnodinium Stein; and Meris-
mopedia Meyne among chlorophyceae, euglinophyceae, bacillariophyceae, dinophyceae and 
myxophyceae respectively. 

The decline in taxa richness at the urban site refl ects the perturbation of the riverine environ-
ment due to urbanization which needs regular monitoring and essential measures to control 
further deterioration. 
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INTRODUCTION

The small organisms or microorganisms physiologically similar to the plants remaining sus-
pended and passively drifting in and getting nutrients from the water constitute the phytoplank-
ton. These are essential components having photosynthetic ability upon which depends the 
rest of the biological community. 

Earlier limnologists/phycologists mentioned that, the true plankters are temporary inhabitants 
brought to the streams or rivers from still waters (Welch 1952, Ruttner 1956, Cushing 1964), 
others are found representatives of benthic algal cells-mostly diatoms, washed up or dis-
placed from the benthos or stream-bed in headwater streams, from side-arms or back-water 
areas, from submerged vegetation along the banks (Hynes 1970, Reynolds and Descy 1996, 
Allan1995), others observed the presence of plankton in downstream drift in small streams 
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due to seasonal spates and level of water (Blum 1954, Muller-Haeckel 1966); some others 
mentioned predominating true plankters in larger rivers which may be reduced by turbidity 
(Whitton 1975, Reynolds et al. 1994). Generally river phytoplankton or potamoplankton grow 
faster and are smaller in size than those of lakes and reservoirs. Their survival is ensured 
particularly by backwater areas, which retain water for additional cell divisions (Soballe and 
Kimmel 1987, Wetzel 2001). 

Studies on phytoplankton diversity by several earlier limnologists / phycologists observed 
planktonic community in lotic waters (Lauterborn 1902, Brehm 1911, Chakraborty et al. 1959, 
Ruttner 1963). Some works on phytoplankton have been performed in waterbodies situated 
in different parts of Nepal (Hirano 1955, Kusel-Fetzmann 1969, Joshi 1977, Watanabe and 
Komarck 1994, Baral 1996, Manca et al. 1998, Gurung et al. 2006, West Seti 2007, Thapa 
et al. 2010). However those of mid-land river in Pokhara valley probably have not yet been 
performed. The Seti Gandaki river, a snow-fed high altitude river fl owing through the mid-land 
valley, in central Himalaya, Nepal, is a typical Himalayan lotic ecosystem with unique physio-
hydrological features such as high velocity, low to moderate temperature, unstable river-bed 
substrata etc. So, the present work aims to explore the diversity of phytoplankton of the Seti 
Gandaki river in Pokhara valley, Nepal. 

STUDY AREA 

Figure 1. Study area in Pokhara Valley.
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Pokhara valley, known as "Nature's Paradise" in Western region of Nepal, has many fascinating 
water resources such as river, streams, brooks, lakes, ponds etc. It covers an area of about 200 
sq km, extending between 25° and 07' to 28° 10' N latitude and 83° 50' to 84° 50' E longitude 
and lies 800 m asl (Tripathi 1984-85). The lotic water bodies in Pokhara valley are the Seti 
Gandaki river and its tributaries. The river originates near the base of Mount Machhapuchhre 
(6997 m) and Mount Annapurna (7529 m) fl owing downwards receives several tributaries and 
passes through the heart of Pokhara valley (Fig. 1).

1). The study sites are situated at various places along the Seti Gandaki river on a stretch of 
about 30 km in and around Pokhara valley. Five sites were selected on the river which are 
as follows: 

Site 1. Lahachok 

The fi rst site was a  pre-urban site locating  near the Lahachok village about 11.0 km upstream 
from the second site. The river banks on both sides were erosion sensitive and the watershed 
area had patchy forests, grasslands, agricultural fi elds and cremation spots. The river-bed had 
less sand and pebbles but with more stones and boulders. 

Site 2. Seti-Kali khola Confl uence 

The second site was above the junction of Pokhara Sub-metropolitan city and Kanhu Village 
Development Committee (VDC), about 8.5 km from the third site. The watershed area had 
agricultural fi elds, some parts of Pokhara Sub-metropolitan city, villages, patchy forests, grass-
lands, cremation spots etc. The river-bed had more pebbles, stones and boulders but little sand. 

Site 3. Dobilla 

The  third site was an urban site  near Dobilla, the south-western point of Pokhara valley below 
the lower part of densly populated city area and about 4.5 km upstream from the fourth site. 
The watershed area had the villages, grasslands, agricultural fi elds, urban area and cremation 
spots. The river-bed had sand, pebbles, stones and boulders. 

Site 4. Seti-Vijayapur khola Confl uence 

The fourth site was at the southern junction of Pokhara Sub-metropolitan city, Lekhnath Mu-
nicipality and Nirmalpokhari VDC, about 5 km upstream from the fi fth site. The watershed area 
had Government owned Livestock Development Farm, grasslands, patchy forests, agricultural 
fi elds, villages, cremation spots etc. The river-bed had more pebbles, stones and boulders 
but little sand. 

Site 5. Kotre 

The fi fth site was near Kotre in Tanahun District (the district boundary between Kaski and 
Tanahun districts) about 20 km south-east from Pokhara city. The watershed area had agri-
cultural fi elds, Lekhnath Municipality area, villages and cremation spots. The river-bed had 
sand, pebbles, stones and boulders. 

MATERIALS AND METHODS

Present study was conducted during September 2003 and August 2004. The sampling of 
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phytoplankton was done using a plankton net (30 cm diameter) made of bolting silk cloth (53 
m mesh). Ten liters of water was poured through the net and plankton collected in a vial, which 
then was diluted in 20 ml distilled water, kept in plankton vials, preserved in Lugol's solution 
and carried to the laboratory for further studies. Samples were collected monthly from each 
site and examined in a Sedgwick Rafter (S/R) cell under a compound microscope (15 ´ 10x). 
The identifi cation of the samples was done to the lowest possible taxonomic level following 
the reputed monographs/books of Smith (1950), Desikachary (1959), Edmondson (1959), 
Needham and Needham (1962), Prescott (1962) and APHA (1998). 

RESULTS AND DISCUSSION 

It work was explored the phytoplankton diversity of the Seti Gandaki river in Pokhara valley. 
Altogether 28 genera belonging to 19 families and 5 classes, viz., chlorophyceae, eugleno-
phyceae, bacillariophyceae, dinophyceae and myxophyceae were recorded during the study 
period (Table 1). 

Table 1. Diversity of phytoplankton in the Seti Gandaki river. 

SN
Classes/Families Genera

Distribution sites

1 2 3 4 5

I CHLOROPHYCEAE

1. Chlamydomonadaceae 01. Chlamydomonas Ehrenberg - + - - -

2. Ulotricaceae 02. Ulothrix Kutzing + + - - -

3. Oedogoniaceae 03. Oedogonium Link - + - - -

4. Senedesmaceae 04. Scenedesmus Meyen - + - - -

5. Zygnemataceae 05. Spirogyra Link + + - - -

06. Zygnema Agardh - + - - -

II EUGLENOPHYCEAE

1. Euglenaceae 07. Euglena Ehrenberg - + - - -

III BACILLARIOPHYCEAE

1. Tabellariaceae 08. Tabellaria Ehrenberg + + + + +

2. Diatomaceae 09. Diatoma De Candolle + + - - +

3. Fragilariaceae 10. Fragilaria Lyngbye - + - - -

11. Synedra Ehrenberg + + - + +

12. Achnanthes Bory + + + + +

4. Achnanthaceae 13. Cocconeis Ehrenberg + + - - +
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5. Naviculaceae 14. Navicula Bory + + - + +

6. Cymbellaceae 15. Cymbella Agardh + + + + +

7. Nitzschiaceae 16. Nitzschia Hassall + + - - -

IV DINOPHYCEAE

1. Gymnodiniaceae 17. Gymnodinium Stein - + - - -

2. Peridiniaceae 18. Peridinium Ehrenberg + + - + -

V MYXOPHYCEAE

1. Chroococaceae 19. Microcystis Kutzing + + + + +

20. Merismopedia Meyen - + - - -

2. Oscillatoriaceae 21. Phormidium Kutzing + + - + +

22. Oscillatoria Vaucher + + + + +

23. Schizothrix Kutzing + + + + +

3. Nostocaceae 24. Anabaena Bory + + + + +

25. Anabaenopsis Woloszynska, 
Miller 

- - + + +

26. Nostoc Vaucher + + - - +

4. Rivulariaceae 27. Rivularia Roth, Agardh + + - - +

28. Gloeotrichia Agardh + - - - -

1 = Lahachok,  2= Seti-Kali khola Confl uence,  3 = Dobilla,  4 = Seti-Vijaypur khola Confl uence, 
5 = Kotre, (+) = Present and   (-) = Absent. 

Myxophyceae, bacillariophyceae and chlorophyceae comprising 10, 9 and 6 genera respectively 
were the predominant classes among the phytoplankters, followed by dinophyceae and eugle-
nophyceae comprising 2 and 1 general respectively. Among myxophyceae,  oscillatoriaceae 
and nostocaceae were found to be the dominant families comprising 3 genera each followed 
by chroococaceae and rivulariaceae, both having representation of 2 genera. Likewise, among 
bacillariophyceae, fragilariaceae and achnanthaceae were dominant families comprising of 
2 genera each, followed by tabellariaceae, diatomaceae, naviculaceae, cymbellaceae and 
nitzschiaceae all having representation of single genus. Similarly, among the families of class 
Chlorophyceae, Zygnemataceae was the dominant family comprising 2 genera, followed by 
chlamydomonadaceae, ulotrichaceae, oedogoniaceae and scenedesmaceae, all representing 
single genus. The dominant genera were Microcystis, Oscillatoria and Anabaena; Tabellaria, 
Achnanthes and Cymbella; Ulothrix and Spirogyra; and Peridinium among myxophyceae, 
bacillariophyceae, chlorophyceae and dinophyceae respectively.

The genera occurring at all sites were Tabellaria, Achnanthes and Cymbella and Microcystis, 
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Anabaena, Oscillatoria among bacillariophyceae and myxophyceae. But the genera recorded 
only from Site 2 (pre-urban site) were, Chlamydomonas, Oedogonium, Scenedesmus and 
Zygnema; Euglena; Fragilaria; Gymnodinium; and Merismopedia among chlorophyceae, eugle-
nophyceae, bacillariophyceae, dinophyceae and myxophyceae respectively; Gloeotrichia only 
from Site 1 and none only from sites 3, 4 and 5. The generic richness was highest (26 genera) 
and increased at Site 2 from Site 1 (19 genera), which abruptly declined at the urban site (Site 
3) (9 genera), again increased at Site 4 (12 genera) and on increasing trend at downstream 
post-urban site (Site 5) (15 genera), most probably exhibiting the urban infl uence upon the 
riverine ecosystem and a longitudinal pattern of distribution.

The prominent human activities observed at the study sites were extraction of sand and stones, 
breaking of boulders from the river-bed and banks, movement of heavy vehicles for transpor-
tation of extracted materials, electro-fi shing, release of toxic substances from the agricultural 
fi elds (using chemical fertilizers and pesticides near the waterbodies) and human settlements 
in the watershed area and direct disposal of urban wastes. The activities mentioned above 
probably infl uenced the abiotic and biotic components of the riverine ecosystem particularly at 
Site 3, having lowest generic richness, which refl ects the perturbation of the aquatic environ-
ment due to urbanization and needs measures to control further deterioration.

Bacillariophyceae has been reported to be the predominant class among the phytoplankters in 
hill streams having natural environmental conditions, followed by myxophyceae, chlorophyceae, 
pyrrophyceae, euglenophyceae etc. Achananthaceae, naviculaceae, cymbellaceae and frag-
ilariaceae among bacillariophyceae; chroococaceae, oscillatoriaceae and nostocaceae among 
myxophyceae and ulotricaceae and zygnemataceae among chlorophyceae were dominant rep-
resentative families (Livingston et al. 1991, Gill et al. 1993, Joshi et al. 1996,Soylu and Gonulol 
2003, West Seti 2007,Ganai et al. 2010, Thapa et al. 2010). Similar pattern of composition 
and dominance of various groups of phytoplanktors was observed in the present study, which 
could be attributed to the complex physiohydrological features and zoogeographical factors. 

The taxa richness has markedly increased with decreasing altitude, increased from upstream 
site to downstream sites and a decline of both habitat stability and diversity at the urban sites 
which then returned to the increasing trend at the downstream post-urban sites (Srivastav et al. 
1991, Ormerod et al. 1994). In the present study, the taxa richness was declined at the urban 
site which signifi cantly inclined at the post-urban site, indicating the downstream increasing 
pattern, which could be due to the diverse physiography alongwith various abiotic and biotic 
factors including the human activities. 
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