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Abstract 

Diatoms are the largest group of algae, consisting of microscopic, unicellular, diploid, and non-

flagellated organisms that have a unique silica-based cell wall. In this study, diatom samples were 

collected by squeezing submerged macrophytes from the Raja-Rani Lake during the winter, summer, 

and rainy seasons. A total of 41 diatoms under 15 genera were reported including 16 species being 

new for Nepal. The most abundant genus was Pinnularia (24.39%), followed by Eunotia (12.19%) 

and then Gomphonema, Neidium, and Stauroneis (each 9.75%). The greatest diversity of diatoms was 

observed in winter (60.97%), followed by summer (56.09%), with the lowest recorded in the rainy 

season (43.9%). Eunotia bilunaris and Navicula radiosa were dominant across all seasons, while E. 

bilunaris, Iconella linearis, N. radiosa, and Sellaphora capitata were common throughout the year. 

Rare species included Iconella curvula in winter, Craticula ambigua in summer, and Gomphonema 

pumilum in the rainy season. The dominance of certain species, such as Eunotia bilunaris and 

Navicula radiosa, across all seasons, underscores their ecological adaptability. These findings 

contribute to the understanding of diatom diversity and offer insights for future studies on freshwater 

ecosystems in Nepal.  
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Introduction 

Diatoms (Bacillariophyceae) are microscopic, 

unicellular, photosynthetic algae having 

siliceous cell walls. They inhabit almost every 

aquatic or moist environment, from oceans to 

ice, rivers, and wet rocks. Diatoms are among 

the most diverse groups of algae, with 16,427 

living species worldwide (Guiry, 2024). 

Diatom reproduce typically through binary 

fission, with each daughter cell inheriting one 

of the parent cell's two frustules. Their 

siliceous frustules possess highly diverse and 

species-specific morphological characteristics, 

making them one of the best taxonomically 

resolved groups of algae. 

They are essential for research on 

aquatic biodiversity, palaeolimnology, 

environmental monitoring, and ecosystem 
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functioning. They also play significant roles in 

ecology, paleontology, industry, forensics, 

nanotechnology, and biofuel production 

(Round et al., 1990; Smol & Stoermer, 2010; 

Wehr et al., 2015). They serve as primary food 

sources for zooplankton in freshwater and 

marine environments. They play vital roles in 

carbon sequestration, oxygen production, 

nutrient cycling, and the maintenance of 

aquatic food webs and contributed nearly 20% 

of global primary production (Bhat et al., 

2025). 

The varied geography of Nepal 

supports a wide range of diatom species. The 

freshwater diatoms of Nepal have been studied 

by various researchers, including Hirano 

(1955, 1963, 1969, 1984), Baral (1995), 

Jüttner et al. (1996, 2000, 2003, 2010, 2011), 

Dahal & Jüttner (2004), Rai (2006, 2011, 

2013a, 2013b), Rai et al. (2008), and Ghimire 

et al. (2012). Raja-Rani Lake, is an 

ecologically important freshwater wetland 

supporting diverse aquatic biodiversity. 

Although the green algal flora of the lake has 

been documented (Godar & Rai, 2018; Rai et 

al., 2020), its diatom flora has not yet been 

systematically investigated. Similarly, the 

seasonal variation in whole algal diversity of 

various lakes and ponds of Nepal have been 

studied (Pokhrel et al., 2021; Dhakal et al., 

2022; Roka et al., 2022; Poudel et al., 2024; 

Shrestha et al., 2025), but seasonal variation 

focusing on diatoms has not been studied yet. 

Therefore, this preliminary study aims to 

explore and document the diatoms of this 

wetland, providing the first baseline inventory 

for future biodiversity assessment, ecological 

monitoring, and conservation of this important 

wetland. 

Materials and Methods 

Study area 

The Raja-Rani Lake, also known as Dhimal 

Pokhari, is located at 26°74'55.4"N, 87°48' 

25.1"E in Letang Municipality, Morang, Nepal 

(Fig. 1), at an elevation of 462 meters. Situated 

within the 1,700 ha Raja-Rani Community 

Forest, the wetland basin spans 133 ha and 

comprises three lakes – Raja, Rani, and 

Rajkumari, covering about 20 ha. Rani Lake, 

the largest, lies to the east, while Raja Lake is 

in the west, each up to 7 meters deep in the 

rainy season. Two smaller Rajkumari lakes to 

the south are 2 meters deep. The wetland, fed 

by groundwater (locally "Jaruwa"), seasonal 

streams, and rainfall, lacks a consistent inflow. 

It holds cultural and historical significance for 

the Dhimal community and is managed by the 

Raja Rani Community Forest Users Group and 

the Raja Rani Pokhari Conservation 

Committee. The surrounding subtropical-to-

temperate Churia region, dominated by Shorea 

robusta, experiences annual rainfall of 1,138–

2,671 mm and temperatures ranging from 14–

22°C (low) to 24–32°C (high) (FRA/DFRS, 

2014). 

 
Figure 1. Study area, Raja-Rani Lake, Letang, 

Morang district, Nepal. 
 

Diatom sampling and identification  

A total of 36 samples were collected from six 

littoral sites in each of Raja and Rani Lakes 

during three seasons: winter (February), 

summer (May), and rainy (August). 

Submerged macrophytes were squeezed by 

hands, and extracted samples were preserved 

in 4% formaldehyde in airtight polythene 

bottles, and labeled properly. The samples 

were promptly transported to the Phycology 

Research Laboratory, Department of Botany, 

Degree Campus, Biratnagar. Preliminary 

observations were made using temporary 

slides under a light microscope. The final 
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investigation was conducted on permanent 

slides prepared by the improved nitric acid 

digestion method, using Olympus Chi20 

microscope. Diatom dimensions were 

measured using calibrated ocular micrometers, 

and photomicrographs were taken at 40X and 

100X magnifications using a Canon Ixus 

camera. Species were identified using 

literature (Krammer, 1997, 2000; Lange-

Bertalot et al., 2011; Bey & Ector 2013; 

Karthick et al., 2013; Rybak et al., 2020) and 

the online database Algae Base 

(www.algaebase.org).  

Water parameters 

Water parameters such as temperature, pH, 

and conductivity of all 12 sites were measured 

on the spots using portable meter - Hanna 

HI9811-5. For dissolve oxygen (DO), water 

samples were collected and brought 

immediately to the laboratory and measure 

within 24 h following Winkler titration method  

(APHA et al., 2017).  

 

Results 

Water quality 

The water analysis of Raja-Rani lake in three 

seasons revealed that the water temperature 

and DO were high in summer season and low 

in winter season (Table 1). Similarly, the pH 

and conductivity of water were high in winter 

season and low in summer season. Overall, the 

water of Raja-Rani Lake was slightly acidic, 

low in mineral content and dissolved ions, and 

well-oxygenated, indicating favourable condi-

tions for aquatic life. 

 
Table 1. The average water temperature, pH, 

conductivity, and DO of Raja-Rani lake in 

different seasons.  

Seasons 
Temperature 

(°C) 
pH 

Conductivity 

(µs/cm) 

DO 

(mg/l) 

Winter 21.08 6.9 83.3 6.35 

Summer 26.25 5.86 57.6 7.45 

Rainy 24.66 6.37 63.3 7.05 

 

The largest order was Naviculales (23 sp.) 

followed by Cymbellales (5 sp). Among the 

families, Pinnulariaceae has the maximum 

number of diatoms (10 sp) followed by 

Eunotiaceae, and Stauroneidaceae (each 5 sp). 

Amphipleuraceae, Cymbellaceae, 

Fragilariaceae, Rhopalodiaceae, and 

Sellaphoraceae have single taxon only (Table 

1). Similarly, among the genera, Pinnularia 

has maximum number of taxa, i.e., 10 

(24.39%), followed by Eunotia with 5 

(12.19%), and Gomphonema, Neidium, and 

Sturoneis each with 4 (9.75%) taxa (Fig. 2). 

Genera like Craticula, Encyonema, Epithemia, 

Fragilaria, Frustulia, Sellaphora and Surirella 

have only one (2.44%) taxon each. 

Diatom flora 

In the present study, a total of 41 fresh water 

diatoms belonging to 7 orders, 13 families and 

15 genera under a single class bacillario-

phyceae were recorded from 12 different sites 

of Raja-Rani Lake, Letang, Morang, Nepal 

(Table 2). Among them, 38 diatoms were 

identified up to species level whereas three 

were compared with the similar species. All 

these diatoms were new to the study area and 

16 diatoms (marked by *) were new record for 

the country. 

The largest order was Naviculales (23 

sp.) followed by Cymbellales (5 sp). Among 

the families, Pinnulariaceae has the maximum 

number of diatoms (10 sp) followed by 

Eunotiaceae, and Stauroneidaceae (each 5 sp). 

Amphipleuraceae, Cymbellaceae, Fragilaria-

ceae, Rhopalodiaceae, and Sellaphoraceae 

have single taxon only (Table 2). Similarly, 

among the genera, Pinnularia has maximum 

number of taxa, i.e., 10 (24.39%), followed by 

Eunotia with 5 (12.19%), and Gomphonema, 

Neidium, and Sturoneis each with 4 (9.75%) 

taxa (Fig. 2). Genera like Craticula, 

Encyonema, Epithemia, Fragilaria, Frustulia, 

Sellaphora and Surirella have only one 

(2.44%) taxon each. 

 

http://www.algaebase.org/
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Table 2. Diatom flora of Raja-Rani lake, Letang with seasonal occurrence.  

Class: Bacillariophyceae 

Order Family Genus Species 
Occurrence 

W S R 

Bacillariales Bacillariaceae Nitzschia N. palea + - + 

   N. subtilis* + - - 

Cymbellales Cymbellaceae Encyonema E. silesiacum + - - 

 Gomphonemataceae Gomphonema G. acidoclinatum + + - 

   G. exilissimum - - + 

   G. pantropicum* + + - 

   G. pumilum + - + 

Eunotiales Eunotiaceae Eunotia E. bilunaris + + + 

   E. flexuosa + - - 

   E. juga - - + 

   E. metamonodon* + - - 

   E. sedina* - + - 

Fragilariales Fragilariaceae Fragilaria F. tenera + - + 

Naviculales Amphipleuraceae Frustulia F. crassinervia - + - 

 Naviculaceae Navicula N. radiosa + + + 

   N. rostellata - + - 

 Neidiaceae Neidium N. gracile* + + - 

   N. gracile cf. var. aequalis* - - + 

   N. iridis + + - 

   N. productum* + + - 

 Pinnulariaceae Pinnularia P. borealis + + - 

   P. brauniana - + - 

   P. cf. cardinaliculus* - - + 

   P. divergens var. mesoleptiformis + - - 

   P. mesolepta - + - 

   P. microstauron + - + 

   P. neomajor var. inflata* - + - 

   P. cf. stidolphii + - + 

   P. cf. transversa* - + - 

   P. viridis + - + 

 Sellaphoraceae Sellaphora S. capitata + + + 

 Stauroneidaceae Craticula C. ambigua - + - 

  Stauroneis S. ancepsfallax* - + - 

   S. gracilis + - + 

   S. neohyalina* - + - 

   S. phoenicenteron - + + 

Rhopalodiales Rhopalodiaceae Epithemia E. saxonica* - + - 

Surirellales Surirellaceae Iconella I. capronii* + - + 

   I. curvula* + - + 

   I. linearis + + + 

  Surirella S. capronioides* + + - 

Total species 25 23 18 
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Figure 2. Genera-wise representation of diatoms of Raja-Rani Lake, Letang, Morang. 

 

Seasonal and site-wise distribution of diatoms 

Study revealed that the maximum diatoms 

were reported in winter season (25 taxa, 

60.97%), followed by summer (23 taxa, 

56.09%), and least in rainy season (18 taxa, 

43.90%) (Fig. 3). 
 

 
Figure 3. Diatoms found in three different seasons 

in Raja-Rani Lake. 

Similarly, the maximum number (6 sp, 

85.71%) of orders were reported in winter and 

rainy seasons while (5 sp, 71.42%) of orders 

were present in summer season. In the winter 

season, 10 diatom taxa (40%) were dominant 

from order Naviculales while least diatom taxa 

(4%) were from order Fragilariales (Fig. 4). In 

summer season, 16 diatom taxa (69.56%) were 

dominant from order Naviculales while least         

 

diatom taxa (4.34%) were from order 

Rhopalodiales. Similarly, in rainy season, 9 

diatom taxa (50%) were dominant from order 

Naviculales while least diatom taxa (1.11%) 

were from order Cymbellales. Order 

Rhopalodiales was absent in winter and rainy 

season while order Bacillariales and 

Fragilariales were absent in summer season. 

Four diatoms, viz., Eunotia bilunaris, 

Navicula radiosa, Sellaphora capitata and 

Iconella linearis were found in all three 

seasons (Table 2). Diatoms reported only in 

winter were Encyonema silesiacum, Eunotia 

flexosa, Eunotia metamonodon, Nitzschia 

subtilis and Pinnularia divergens var. 

mesoleptiformis; reported only in summer 

were Craticula ambigua, Epithemia saxonica, 

Eunotia sedina, Frustulia crassinervia, 

Navicula rostellata, Pinnularia brauniana, 

Pinnularia mesolepta, Pinnularia neomajor 

var. inflata, Pinnularia cf. transversa, 

Stauroneis ancepsfallax and Stauroneis 

neohyalina; and reported only in rainy were 

Eunotia juga, Gomphonema exilissimum, 

Neidium gracile cf. var. aequalis and 

Pinnularia cf. cardinaliculus. 

Out of 12 localities, maximum number 

of diatoms (31 taxa, 75.6%) was reported from 
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site I and least number of diatoms (20 taxa, 

48.78%) was reported from site VIII (Fig. 5). 

Diatoms reported from all 12 sites were 

Eunotia bilunaris, Navicula radiosa, 

Gomphonema acidoclinatum, Nitzschia palea, 

Pinnularia viridis and Stauroneis gracilis. 

Craticula ambigua and Eunotia metamonodon  

were the diatoms which were listed from only 

3 sites within the study area. Similarly, 

maximum number (17 sp, 73.91%) of diatoms 

were found from site V in summer season 

whereas the least number (7 sp, 38.88%) of 

diatoms were reported from site III in rainy 

season (Fig. 6). 
 

 
Figure 4. Season-wise occurrence of diatom orders in Raja-Rani Lake. 

 

 
Figure 5. Diatoms reported from different sites of Raja-Rani Lake. 
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Figure 6.  Seasonal occurrence of diatoms from different sites in Raja-Rani lake. 

 

Taxonomic descriptions 

1. Craticula ambigua (Ehrenberg) Mann 

(1990)  

Levkov et al. 2016, P. 133, Fig. 8. 

Valve 53.32 μm long, 14.3 μm wide.   

Collection No. and Date: Raja Lake, A3; 

2021.03.08 (winter season)  

Distribution: Bagjhora wetland 137 m, 

Sundar Haraicha, Sunsari district (Shrestha 

et al., 2013). 

2. Encyonema silesiacum (Bleisch) Mann 

(1990)  

Krammer K. 1997, P. 171, Pl. 117, Figs. 19-

24. 

Valve 27 µm long, 8.77 µm wide; 5 striae 

in 5 µm. 

Collection No. and Date: Rani Lake, B4; 

2021.07.13 (summer season) 

Distribution: Panch Pokhari lake, 4100 m, 

Sindhulpalchowk district (Krstić et al., 

2012); Gokyo Valley at Everest National 

Park, 4750 m, Solukhumbu district (Van de 

Vijver et al., 2011); Jagadishpur Tal, 197 m, 

Kapilvastu district (Rai & Paudel, 2019). 

3. *Epithemia saxonica Kützing (1844)  

Rybak et al. 2020, P. 168, Fig.3. 

 

 

Valve 49.95 μm long, 8.65 μm wide. 

Collection No. and Date: Raja Lake, A4; 

2021.07.13 (summer season) 

4. Eunotia bilunaris (Ehrenberg) 

Schaarschmidt (1880)  

Patrick and Reimer 1966, P. 20, Fig. 7. 

Valve 89.1 μm long, 3.91 μm wide. 

Collection No. and Date: Rani Lake, B3; 

2021.9.29 (rainy season) 

Distribution: Raja-Rani Lake, 1574 m, 

Dhankuta district (Shrestha & Rai, 2017). 

5. Eunotia flexuosa (Brébisson ex Kützing) 

Kützing (1849)  

Tremarin et al. 2008, P. 852, Fig 22.   

Valve 115.02 μm long, 5.4 μm middle valve 

wide; 4.7 μm tip valve wide. 

Collection No. and Date: Raja Lake, A3; 

2021.07.13 (summer season) 

Distribution: Jagadishpur Tal, 197 m, 

Kapilvastu district (Rai & Paudel, 2019). 

6. Eunotia juga (Frenguelli) Vouilloud et 

Kociolek (2023) 

Glushchenko and Kulikovskiy 2017, P. 

130-139, Figs. 5-8. 

Valve 50.22 μmlong, 8.1μm wide. 

Collection No. and Date: Raja Lake, A6;  
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2021.03.08 (winter season) 

Distribution: Jagadishpur Tal, 197 m, 

Kapilvastu district (Rai & Paudel, 2019). 

7. *Eunotia metamonodon Lange-Bertalot 

(2011)  

Lange-Bertalot et al. 2011, P. 218, Figs. 21-

23; de Garcia Souza et al. 2015, Figs. 21-

23. 

Valve 39.42 µm long, 8.1 µm wide; 11 

striae in 10 µm. 

Collection No. and Date: Rani Lake, B6; 

2021.07.13 (summer season) 

8. *Eunotia sedina Lange-Bertalot et al. (2011)  

Lange-Bertalot et al. 2011, P.215, Figs. 36-

39. 

Valve 27.94 μmlong, 5.4 μm wide; 8 striae 

in 10 μm. 

Collection No. and Date: Rani Lake, B4; 

2021.9.29 (rainy season) 

9. Fragilaria tenera (W. Smith) Lange-

Bertalot (1980)  

Karthick et al. 2013, Pl.15. 

Valve 141.75 μmlong, 6.21 μm wide. 

Collection No. and Date: Raja Lake, A6; 

2021.07.13 (summer season) 

Distribution: Raja-Rani Lake, 1574 m, 

Dhankuta district (Shrestha & Rai, 2017). 

10. Frustulia crassinervia (Brébisson ex W. 

Smith) Lange-Bertalot et Krammer (1996)  

Lange-Bertalot et al. 2011,P.127, Figs 7-15. 

Valve 43.2 μmlong, 10.8 μm wide. 

Collection No. and Date: Raja Lake, A5; 

2021.03.08 (winter season) 

Distribution: Bhalukhop 2850 m, 

Tehrathum district (Mainali, 2020). 

11. Gomphonema acidoclinatum Lange-

Bertalot et Reichardt (2004)  

Werum and Lange-Bertalot 2004, P. 160, 

Pl. 92, Figs. 1-3. 

Valve 45.9 µm long, 7.83 µm wide. 

Collection No. and Date: Raja Lake, A5; 

2021.07.13 (summer season) 

Distribution: Sundarijal 1350 m, Bagmati 

river, Kathmandu district (Rai & Khadka, 

2017). 

12. Gomphonema exilissimum (Grunow) 

Lange-Bertalot et Reichardt (1996)  

Medeiros et al. 2018, P. 11, Pl. 62, Figs. 31-

33. Valve 25.65 µm long, 4.05 µm wide; 14 

striae in 10 μm.  

Collection No. and Date: Raja Lake, A4; 

2021.9.29 (rainy season)  

Distribution: A pond at Biratnagar, 72 m, 

Morang district (Rai & Rai, 2005). 

13. *Gomphonema pantropicum Reichardt 

(2015)  

da Silva-Lehmkuhl 2019, P. 13, Fig. 3 N-0. 

35.7 µm long, 6.5 µm wide; 11 striae in 10 

µm. 

Collection No. and Date: Raja Lake, A5; 

2021.03.18 (winter season) 

14. Gomphonema pumilum (Grunow) 

Reichardt et Lange-Bertalot (1991)  

Reichardt and Lange-Bertalot 1991, P. 528, 

Pl. 6, Figs. 4-11. 

Valve 27µm long, 6.75 µm wide. 

Collection No. and Date: Raja Lake, A6; 

2021.03.18 (winter season) 

Distribution: Tamor river 365 m, Mulghat, 

Dhankuta (Rai & Rai, 2021). 

15. *Iconella capronii (Brébisson et Kitton) 

Ruck et Nakov (2016)  

Ruck et al. 2016, P. 2. 

Valve 78.3 µm long, 30.3 µm wide. 

Collection No. and Date: Rani Lake, B5; 

2021.03.08 (winter season) 

16. *Iconella curvula (W.Smith) Ruck et 

Nakov (2016) 

Morais et al. 2018, Figs. 3-5. 

Valve 142 µm long, 7 µm wide. 

Collection No. and Date: Rani Lake, B6; 

2021.07.13 (summer season) 

17. Iconella linearis (W.Smith) Ruck and 

Nakov (2016) 

Smith and West 1853, P. 31, Pl. 8, Fig. 58; 

Hirano 1972, Pl. 13, Fig. 1. 

Valve 70 µm long, 18 µm wide; 3 costaein 

10 µm. 

Collection No. and Date: Rani Lake, B4; 

2021.9.29 (rainy season) 
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Distribution: Ponds at Luitel Bhajyang, 770 

m, Gorkha district; and Phewa Tal, 967 m, 

Kaski district (Hirano, 1955; 1984); 

Streams of Gajurmukhi, 2210 m, Ilam 

district (Rai et al., 2008); Sundarijal, 1350 

m, Bagmati river, Kathmandu district (Rai 

& Khadka, 2017).  

18. Navicula radiosa Kützing (1844)  

Prasad and Srivastava 1992, P. 212, Pl. 28, 

Fig. 4;  

Valve 60.75 µm long, 7 µm wide; 9 striae 

in 10 µm. 

Collection No. and Date: Raja Lake, A1; 

2021.9.29 (rainy season) 

Distribution: A stream at Tukucha moor, 

2600m, Mustang district (Hirano, 1955); 

Sundarijal, 1350 m, Bagmati river, 

Kathmandu district (Rai & Khadka, 2017); 

Raja-Rani Lake 1574 m, Dhankuta district 

(Shrestha & Rai, 2017); Jagadishpur Tal, 

197 m, Kapilvastu district (Rai & Paudel, 

2019).  

19. Navicula rostellata Kützing (1844)  

Foged 1980, P. 654, Pl. 6, Fig. 7. 

Valve 45.5 µm long, 9.5 µm wide; 11 striae 

in 10 µm. 

Collection No. and Date: Raja Lake, A6; 

2021.03.18 (winter season) 

Distribution: Gokarna, 1335 m, Bagmati 

river, Kathmandu district (Rai & Khadka, 

2017). 

20. *Neidium gracile Hustedt (1938)  

Simonsen 1987, P. 233, Pl. 340, Fig. 1; 

Siver et al. 2003: P. 140. Fig. 7. 

Valve 57 μm long, 11.5 μm wide; 17 striae 

in 10 μm. 

Collection No. and Date: Raja Lake, A6; 

2021.03.18 (winter season) 

21. *Neidium gracile cf. var. aequalis Hustedt 

(1938)  

Patrick and Reimer 1966, P. 394, Pl. 35, 

Fig. 10; Siver et al. 2003, P. 140, Fig. 8. 

Valve 53.5 μm long, 10 μm wide; 23 striae 

in 10 μm. 

Collection No. and Date: Raja Lake, A3; 

2021.07.13 (summer season) 

22. Neidium iridis (Ehrenberg) Cleve 1894  

Hustedt 1930, P. 245, Fig.37; Patrick and 

Reimer 1966, P. 386, Pl.34, Fig.1. 

Valve 53 μm long, 14.5 μm wide; 14 striae 

in 10 μm. 

Collection No. and Date: Rani Lake, B6; 

2021.03.08 (winter season) 

Distribution: A stream at Tukucha moor, 

2600m, Mustang district; and Ponds at 

Pisang, 3100 m, Manang district (Hirano, 

1955). 

23. *Neidium productum (W. Smith) Cleve 

(1894)  

Patrick and Reimer 1966, P. 389. Pl. 35. 

Fig.1; Krammer and Lange-Bertalot 1986, 

P. 281. Pl. 107. Fig.4. 

Valve 55.5 μm long, 12 μm wide; 17 rows 

in 10 μm. 

Collection No. and Date: Rani Lake, B5; 

2021.07.13 (summer season) 

24. Nitzschia palea (Kützing) W. Smith (1856)  

Hirano 1974, Pl. 5, Fig. 17; Prasad and 

Srivastava 1992, P. 288, Pl. 35, Fig. 5. 

Valve 15.5 μm long, 3 μm wide. 

Collection No. and Date: Rani Lake, B5; 

2021.03.18 (winter season) 

Distribution: Sundarijal 1350 m, Bagmati 

river, Kathmandu district (Rai & Khadka, 

2017). 

25. *Nitzschia subtilis (Kützing) Grunow 

(1880)  

Hamsher et al. 2016, P. 83, Figs. 37-59. 

Valve 88 μm long, 5.5 μm wide; 18 striae in 

10 µm. 

Collection No. and Date: Rani Lake, B5; 

2021.03.18 (winter season) 

26. Pinnularia borealis Ehrenberg (1843)  

Hustedt 1938, P. 393, Pl. 21, Fig. 7; Foged 

1986, P. 567, Pl. 5, Fig. 20. 

Valve 43 µm long, 7.5 µm wide; 4 striae in 

10 µm. 

Collection No. and Date: Raja Lake, A3; 

2021.9.29 (rainy season) 

Distribution: Mai Pokhari 2100 m, Ilam 

district (Rai, 2005). 
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27. Pinnularia brauniana (Grunow) Studnicka 

(1888)  

Rocha and Bicudo 2008, P. 603, Figs. 21–

25.  

Valve 47 µm long, 8.5 µm wide. 

Collection No. and Date: Rani Lake, B5; 

2021.03.08 (winter season) 

Distribution:  Mewa Valley, 3900 m, 

Taplejung district (Hirano, 1984). 

28. *Pinnularia cf. cardinaliculus Cleve 

(1895)  

Krammer 2000, P. 78. Figs. 31-35. 

Valve 51 µm long, 11 µm wide; 11 striae in 

10 µm. 

Collection No. and Date: Raja Lake, A6; 

2021.03.18 (winter season) 

29. Pinnularia divergens var. mesoleptiformis 

Krammer et Metzeltin (1998)  

Alfinito and Lange-Bertalot 2013, P. 144, 

Fig. 137. 

Valve 88 µm long, 14µm wide; 11 striae in 

10 µm. 

Collection No. and Date: Raja Lake, A4; 

2021.9.29 (rainy season) 

Distribution: Sundarijal, 1350 m, Bagmati 

river, Kathmandu district (Rai & Khadka, 

2017). 

30. Pinnularia mesolepta (Ehrenberg) W. 

Smith (1853)  

Smith and West 1853, P. 58, Pl. 19, Fig. 

182. 

Valve 49 µm long, 11 µm wide. 

Collection No. and Date: Rani Lake, B6; 

2021.07.13 (summer season) 

Distribution: Mewa Valley, 3900 m, 

Taplejung district (Hirano, 1984). 

31. Pinnularia microstauron (Ehrenberg) 

Cleve (1891)  

Foged 1982, P. 351, Pl. 8, Fig. 5; Wojtal 

2009, P. 169, Pl. 26. 

Valve 76 µm long, 11 µm wide; 9 striae in 

10 µm. 

Collection No. and Date: Raja Lake, A6; 

2021.03.18 (winter season) 

Distribution: Sundarijal, 1350 m, Bagmati 

river, Kathmandu district (Rai & Khadka, 

2017). 

32. *Pinnularia neomajor var. inflata 

Krammer (2000)  

Krammer 2000, P. 166, Pl. 171, Fig. 1. 

Valve 101 µm long, 12.5 µm wide; 6 striae 

in 10 μm. 

Collection No. and Date: Raja Lake, A6; 

2021.03.08 (winter season)  

33. Pinnularia cf. stidolphii Krammer (2000)  

Bey and Ector 2013, P. 668, Figs. 1-5. 

Valve 111 µm long, 18 µm wide; 11 striae 

in 10 µm. 

Collection No. and Date: Raja Lake, A4; 

2021.09.29 (rainy season) 

Distribution: Hasina wetland 126 m, Sundar 

Haraicha, Morang district (Rai & Adhikari, 

2019). 

34. *Pinnularia cf. transversa (Cleve) Mayer 

(1939)  

Patrick and Reimer 1966, P. 630. Pl. 61. 

Fig. 6; Krammer 2000, P. 171, Pl. 177, Fig. 

1. 

Valve 87 µm long, 13 µm wide; 8 striae in 

10 μm. 

Collection No. and Date: Raja Lake, A1; 

2021.9.29 (rainy season) 

35. Pinnularia viridis (Nitzsch) Ehrenberg 

(1843)  

Hirano 1972, P. 27, Pl. 8, Figs. 1-4; 

Karthick et al., 2013, Pl. 72.  

Valve 149 µm long, 20 µm wide; 9 striae in 

10 µm. 

Collection No. and Date: Rani Lake, B5; 

2021.07.13 (summer season) 

Distribution: Gokarna, 1335 m, Bagmati 

river, Kathmandu district (Rai & Khadka, 

2017); Godawari 1439 m, Lalitpur district 

(Dhakal et al., 2021). 

36. Sellaphora capitata Mann et McDonald 

(2004)  

Mann et al. 2004, P. 477, Figs. 4 j-l. 

Valve 23 µm long, 7.5 µm wide; 13 striae 

in 10 μm. 
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Collection No. and Date: Raja Lake, A3; 

2021.09.29 (rainy season) 

Distribution: Pashupati, 1320 m, Bagmati 

river, Kathmandu district (Rai & Khadka, 

2017). 

37. *Stauroneis ancepsfallax Bahls (2010)  

Werum and Lange-Bertalot 2004, P. 172. 

Pl. 50, Fig. 4. 

Valve 79 µm long, 15 µm wide. 

Collection No. and Date: Raja Lake, A3; 

2021.03.08 (winter season) 

38. Stauroneis gracilis Ehrenberg (1843)  

Reichardt 1995, P. 27, Pl. 19, Figs. 1-6; Pl. 

20, Figs. 1-6.  

Valve 55.5 µm long, 12 µm wide; 14 striae 

in 10 µm. 

Collection No. and Date: Rani Lake, B4; 

2021.9.29 (rainy season) 

Distribution: Sundarijal 1350 m, Bagmati 

river, Kathmandu district (Rai & Khadka, 

2017). 

39. *Stauroneis neohyalina Lange-Bertalot et 

Krammer (1996)  

Lange-Bertalot and Metzeltin 1996, P. 104, 

Pl. 35, Figs. 7-10. 

Valve 44 µm long, 10 µm wide; 20 striae in 

10 µm.  

Collection No. and Date: Rani Lake, B3; 

2021.09.29 (rainy season) 

40. Stauroneis phoenicenteron (Nitzsch) 

Ehrenberg (1843)  

Van de Vijver et al. 2004, P. 114, Pl. 14, 

Figs. 1-4. 

Valve 143 µm long, 29 µm wide; 15 striae 

in 10 µm. 

Collection No. and Date: Rani Lake, B4; 

2021.09.29 (rainy season)  

Distribution: A stream at Tukucha moor, 

2600m, Mustang district (Hirano, 1955). 

41. *Surirella capronioides Gandhi (1959)  

Gandhi 1999, P. 328, Fig. 52, Figs. 19-32. 

Valve 105 μm long, 34 μm wide. 

Collection No. and Date: Rani Lake, B6; 

2021.03.08 (winter season) 

These findings mark an important 

contribution to diatom research in Nepal and 

provide a basis for further ecological and 

taxonomical studies in the region. 

Discussion 

In the present study, the maximum record of 

diatoms in winter followed by summer 

indicates that these are the most favorable 

seasons for algal growth, possibly due to the 

transition from cold to warm weather, which 

may promote rapid growth and reproduction. 

The focus of this study was on 

Bacillariophyceae (diatoms) in the Raja-Rani 

lake, Letang, expanding upon earlier research 

by Godar and Rai (2018), which primarily 

investigated Chlorophyceae (green algae), 

documenting 72 species. The current study 

fills the gap in understanding the diversity of 

Bacillariophyceae in this location, identifying 

species like Pinnularia borealis and 

Pinnularia brauniana, previously reported in 

nearby freshwater ecosystems such as Mai 

Pokhari Lake (Rai, 2005) and Betana Wetland, 

Morang (Rai, 2011). These findings suggest a 

regional distribution of these diatom species 

across freshwater habitats. Additionally, 

Pinnularia viridis was confirmed in the Raja-

Rani lake, a species commonly found in 

freshwater environments and previously 

documented in Gokyo Lake-III in Sagarmatha 

National Park (Rai et al., 2012), highlighting 

its adaptability to diverse ecological 

conditions. 

Rai and Rai (2021) also contributed 

valuable insights into seasonal variations in 

diatom communities along the Tamor River, 

where genera such as Cocconeis, Encyonema, 

Gomphonema, Navicula, and Ulnaria 

consistently dominated throughout late 

summer, winter, and late winter. This suggests 

that these genera are well-adapted to the river's 

environmental conditions, displaying 

resilience and stability. Similar studies have 

identified dominant diatom genera across 

various regions: Everest and Aslan (2016) in 

the Mersin River, Turkey; Tiwari et al. (2023) 
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along the west coast of India; and Simkhada 

and Jüttner (2006) in the Kathmandu Valley 

ponds and lakes. Additionally, Gomphonema 

and Navicula were reported as dominant 

genera in lentic bodies in Mexico (Segura-

García et al., 2012), freshwater ponds in Tamil 

Nadu (Arumugham et al., 2023), and various 

freshwater habitats in Patna, Bihar (Bharati et 

al., 2019). Wojtal (2003) reported Gompho-

nema as dominant in Koblyanka streamin 

Poland, while Hamilton et al. (2023) listed it 

as the second most dominant genus in the 

Tanana River, Alaska. 

In comparison to other studies, this 

research revealed a unique seasonal pattern in 

diatom abundance, with the highest abundance 

recorded in winter (60.97%), followed by 

summer (56.09%), and the lowest during the 

rainy season (43.9%). This finding suggests 

that the diatom communities in the study area 

thrive most during winter, likely due to stable 

water flow, reduced competition from other 

algal groups, and favorable nutrient 

conditions. This contrasts with Patil et al. 

(2013), who found that diatom density and 

species richness peaked during summer in 

Lotus Lake, with the lowest values recorded in 

winter and post-monsoon. In Rai and Rai 

(2021) study, the highest species richness 

occurred in late winter, while the lowest was 

observed in winter. 

The decline in diatom abundance 

during the rainy season may be attributed to 

factors such as increased turbidity, changes in 

water chemistry, and physical disturbances 

caused by higher water flow, which can 

dislodge diatom colonies from their substrates. 

This aligns with findings from Borgohain and 

Tanti (2014), who observed a similar decline 

in diatom diversity during monsoon conditions 

in Assam’s silica-rich soils.  

 
Conclusion 

The study showed that the diatom flora of 

Raja-Rani lake is rich and interesting. A total 

of 16 diatom taxa were reported for the first 

time in Nepal. Out of 41 diatoms reported 

from this wetland, largest order was 

Naviculales, largest family was 

Pinnulariaceae, and largest genus was 

Pinnularia. Altogether only four diatom taxa, 

i.e., Eunotia bilunaris, Navicula radiosa, 

Sellaphora capitata, and Iconella linearis were 

found in all three seasons. Craticula, 

Encyonema, Epithemia, Fragilaria, Frustulia, 

Sellaphora and Surirella were the 7 genera 

having single diatom taxa. 
The rare but interesting species 

reported here were Craticula ambigua, 

Fragilaria tenera, Gomphonema pumilum, 

Iconella curvula. It was observed that the 

number and types of diatom species in the lake 

have changed according to the seasons. 

Further extensive explorations are essential to 

explore more interesting and new algae for 

their proper documentation and conservation. 

The discussion reflects the importance of 

comprehensive studies that include all major 

algal groups to fully understand the 

biodiversity and ecological dynamics of 

aquatic systems. It also underscores the 

continuity and overlaps of species across 

different aquatic habitats in Nepal, suggesting 

potential common environmental factors or 

dispersal mechanisms influencing the 

distribution of diatom species. Furthermore, 

these findings contribute valuable data to the 

broader scientific understanding of freshwater 

biodiversity in Nepal, highlighting the need for 

continued exploration and documentation of 

algae across different ecosystems. 
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