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ABSTRACT 

The correlations between fish assemblage structure in Lohore River, Karnali Province is 

poorly understood. To examine the fish diversity structure, fish samples were collected in 

seasonal basis from three sites of the river by using cast net. A total of 201 individuals 

belonging to 2 orders, 3 families, 8 genera and 11 species were collected from Tallo 

Dungeshwor, Mathillo Dungeshwor and Chupra of Lohore River. Majority of the fishes 

belonged to the family Cyprinidae (72.72 %) followed by Sissoridae (18.18 %) and 

Nemacheilidae (9.09 %). the most abundant species were Tor chelynoides, Barilius barila 

and Schizothorax plagiostomus. The highest Shannon diversity index (2.29) was found at 

station C (Chupra) in Summer, Lowest Shannon diversity index (1.72) at station A (Tallo 

Dungeshwor) in Autumn there was no significant difference (p>0.05) was found in the 

value of Shannon Winer diversity index for both space and time. The redundancy analysis 

(RDA) revealed significant correlations between fish abundance and environmental 

variables. The environmental variables such as water temperature, water velocity, dissolved 

oxygen, free carbondioxide were most strongly correlated with the fish community 

composition. The difference in fish diversity structure in Lohore River are probably related 

to habitat type, altitude, seasons, several environmental factors and anthropogenic 

activities. 
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1. INTRODUCTION 

1.1. Background 

A fundamental features of the earth is an abundance of water, which covers 71% of its 

surface to an average depth of 3800 meters of the total water about 97% remains in the seas 

as salt water and remaining 3% exist as fresh water in rivers, lakes, streams, reservoirs, 

underground water, polar and permanent glaciers (Wetzel, 1983). Nepal is a land locked 

country and is very rich in biodiversity and natural resources. In spite of its small area Nepal 

is endowed with a wide range of renewable water resources in the form of rivers, rivulets 

and streams, lakes, reservoirs, ponds, swamps and wetland and paddy field. The inland 

water resources of Nepal totaling 8, 17,100 hector which covers about 3% of Nepal land 

area and consist of natural water (rivers, lakes, reservoirs etc.), village ponds, and marginal 

swamps and irrigated paddy fields (Directorate of Fisheries Development, 2007). Various 

types of inland water resources existing in the country provide great scope for the 

expansions of fisheries.  

Fishes are one of the major wetland resources harvested by the local populace living 

adjacent to the reservoir (Department of National Park and Wildlife Conservation / 

International Union for Conservation of Nature, 2002). Various forms of water resources 

of the country prove to be good shelter areas to a large number of indigenous fish species 

of high economic and academic values. A review on the current taxonomic status of the 

indigenous of the fish species reveals that there are 232 fish species identified till now in 

Nepal (Shrestha, 2008). These fish species are found in various water bodies at different 

altitudes ranging from a few hundred meter above sea level to as high as 4,000 meters. The 

river and stream of hilly region dominated by cold water fish species while warm water 

fish species are dominated in Terai recorded 230 species of freshwater fish, approximately 

59 species categorized as cold water fish (Petr and Swar et al, 2002) and 21 species are in 

the International Union for Conservation of Nature Red List. The fishes of Nepal are very 

similar to those of Southeast Asia, consisting mainly of carps, catfishes, eels and hill stream 

fishes (Mishra and Kunwar, 2014). 

A central challenges in fisheries ecology is to understand why species abundance changes 

over time (Sissenwine, 1984; Cushing, 1990). Consequently the majority of fisheries 

research focuses on temporal variability of fish populations. Within the distribution of fish 
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(Population abundance) and environmental variables are averaged over laege geographic 

areas and their degree of correlation is then examined (Ciannelli et al., 2004a; mackenzie 

and Koster, 2004). All biological communities vary greatly in space and time the control 

of abundance and distribution of species in space and time by the abiotic and biotic 

environment remains a central problem in ecology (Brown, 1984). The distribution of fish 

species and other living things are directly dependent on ecological time. Habitat features 

such as depth, current and substratum (Schlosser, 1982; Bain, Finn and Booke, 1988), water 

quality (Matthews, 1998), presence of shelter, or habitat diversity may play a major role in 

shaping fish communities in space. Water temperature (Baltz et al., 1987; Matthews, 1998) 

are the main physical parameters structuring fish assemblages in time. these physical 

parameters, together with biotic interactions such as competition for food and avoidance of 

predation (Angermeier, 1987; Govoni, Hoss and Colby, 1989), have strong effects on fish 

survival, leading to high fluctuations in the abundance of individuals, and thus, in the 

composition of fish communities in space and time. 

Fish assemblage is an important element in aquatic ecosystem. It provides a good biological 

indication for the quality of freshwater ecosystems since it is sensitive to a broad range of 

stressors (Karr, 1981; Oberdorff et al., 2002). It has been widely reported that the 

distribution and abundance of fish species are strongly related to environmental factors 

(Tejerina-Garro et al., 1998; Brown 2000). These factors include topographical 

characteristics (Platts, 1979), climate (Eaton and Scheller, 1996), hydrological regime (Poff 

and Allan, 1995), riparian land use (Lammert and Allan, 1999) and water physical-chemical 

variables such as dissolved oxygen and pH (Matthews and Hill 1979). Apart from abiotic 

factors, biotic factors such as predation and competition could also affect fish assemblage’s 

direct and indirect mechanisms (Jackson et al., 2001).  

In the context of Nepal there is rich diversity of freshwater aquatic fauna including fishes 

and plankton. Moreover, fish diversity of Nepal has been poorly studied or understood 

relative to other fauna (Shrestha et al., 2009; Limbu et al., 2018). There is a strong 

relationship between different water quality parameters with the diversity, distribution and 

abundance of species.in the shallow and polluted water some hardy species of fish like 

catfish and larvivorous fishes were found to be residing and schooling. Similarly the type 

of water bottom, bed substrate, depth of water bodies, density of water and temperature 

along with its velocity played vital role in diversity and distribution patterns of the fish 

species (Kadye et al., 2008; Li et al., 2012). There has been considerable debate in recent 
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literature as to the relative importance of physical and biological factors in structuring fish 

assemblages in streams and rivers (Gorman and Karr, 1978). 

1.2. Objectives 

1.2.1. General objective 

 The general objective this research was to carry out the correlations between fish 

assemblage structure and environmental variables in the Lohore River of Dailekh, 

Western Nepal. 

1.2.2 Specific objectives 

 To assess the fish assemblage structure at Lohore River. 

 To identify the factors affecting on the fish abundance of Lohore River.  

1.3. Signification of the study 

Recently fishes in Lohore River have steeply declined due to pollution, harmful fishing 

practices, habitat modification, environmental degradation and barrier effects of dams and 

impact of other developmental activities. The physicochemical parameters are also 

changing in these recent years which are also the cause for the loss in fish diversity. Since 

this river contributes habitat for wide variety of aquatic species, the status of fish species 

yet to be known. Therefore, this study will provided information about the diversity of the 

fish and identify the factors affecting on the fish abundance of the Lohore River. 
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2. LITERATURE REVIEW

The diversity and fish assemblages structure are determine by both temperate and tropical 

regions are altitude, river size, temperature, water velocity, depth, habitat complexity 

(Tejerina – Garro et al., 2005). Fish assemblage is an important element in aquatic 

ecosystem. Plafkin et al (1989) observed that there are many advantages of using fish 

assemblage as biological indicator. Many fish species have become highly endangered, 

particularly in rivers where heavy demand is placed on freshwater. However, the important 

of anthropogenic activities, habitat degradation, exotic species indication, water diversions, 

pollution and global climate change are the main causative agents for the aquatic species 

rapid decline. 

Reservoirs play important role in the geochemical cycling of elements and influence the 

chemical composition and material transfer of the river system (Abhay et al., 2005). They 

are high ecological, economic and recreational importance (Carol et al., 2006). Most 

freshwater ecological studies have strongly suggested biological monitoring of water 

bodies along with the environmental characteristics (Dudgeon 1999; Wetzel 2001; Wu et 

al 2011). Spatio-temporal variations of aquatic characteristics such as Dissolved oxygen 

(DO) and pH are often higher at upstream but lower at urban and downstream reaches in 

contrast to free carbon dioxide (F-CO2), conductivity and compounds of phosphorus and 

nitrogen which were lower at upstream reaches but higher at urban and downstream reaches 

due to environmental pollution (Osmundson et al., 2002; Kannel et al 2008; Bu et al 2010). 

Fish assemblage structure in several studies was best correlated usually with the 

environmental variables stream size, discharge and free carbon dioxide (Koel and Peterka 

2003; Fernandez and Bechara – conicet 2010; Negi and Mamgain 2013) with variability 

conductivity, DO, pH and alkalinity (Edds 1993; Kouamelan et al. 2003; Li et al. 2012), 

and with nutrients (phosphates, nitrates and silicates; Goldstein et al. 1993-1995; Rashleigh 

2004; Lin et al. 2013). The above-mentioned environmental variables exhibit significant 

patterns with the fluvial gradient from upstream to downstream reaches influenced by 

urbanization with either an increase or decrease in abundance and species richness (Edds 

et al. 2002; Shrestha et al. 2009; Pease et al. 2012). 

Nepal is the second richest country in the world in freshwater resources occupying at least 

5.5% of its area with different types of wetlands (Shrestha 1981). Wetlands in Nepal 
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contribute about 816954 ha of inland water resources comprising of rivers and streams 

(48.38%), lakes (0.61%), reservoirs (0.18%), village ponds (0.80%), 

marginal/swamps/gholes (1.36%) and irrigated paddy fields (48.71%) (DOFD 2007). 

Shrestha (2003) studied the fishes of Nepal from their recent taxonomic point of view and 

reported 186 species while Rajbansi (2005) prepared a checklist of Nepalese fishes from 

published literature and reported 187 species. Ng and Edds (2004-2006) studied the fishes 

of Nepal and reported some new species. Therefore 184 fish species of Nepal increased to 

a total number of 199 as earlier identified two species (Batasio batasio and Pseudechensis 

sulcatus) have been abolished from the list of Shrestha (2003) (Saund and Shrestha 2007). 

Shrestha (2008) has reported a total of 217 species from Nepal. Despite a number of studies 

related with aquatic diversity from different parts of Nepal, there is still no study has been 

conducted on the fish assemblage structure in Lohore River. Therefore, this study is 

designed to describe the relationship between certain environmental variables with the fish 

assemblage structure of Lohore River Karnali Province, Nepal. 
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3. MATERIALS AND METHODS 

3.1. Study area 

Lohore River is located in Karnali Province Dailekh Nepal. The study was carried out from 

Dungeshwor to Chupra covering the length of 19 km. the Lohore River originates from 

Mahabu lekth on North and finally joins with Karnali River at Tallo Dungeshwor on South. 

It lies between 28°.45’ and 28°.45’ North latitude and 81°.34’ and 81°.41’ East 

Longitude.For the present study, altogether three sampling sites were allocated on the basis 

of its topography, geographical structure, and concentration of cobbles, pebbles, boulders, 

sand and mud. These sites were designated as site A, site B and site C (Fig.1). 

 

Figure 1. Location of the study area 

Sampling site A: 

This site is situated in Tallo Dungeshwor, and consists of big boulders, cobbles, pebbles, 

mud and sand with the deep pool of water.  
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Sampling site B:  

This site is situated in Mathillo Dungeshwor, and consists of dominated by flowing water 

and small patches of islands.  

Sampling site C: 

This site is situated in Chupra, which contains stagnant water with, water coverage wider 

area compared with other sampling sites.  

3.2. Sampling 

For the present identification the field work was conducted from September 2019 to August 

2020 with four seasons such as Autumn (September, October and November), Winter 

(December, January and February), Spring (March, April and May) and Summer (June, 

July and August). Fishes were sampled from three sampling sites using cast net with the 

help of local fisherman. The cast net was operated for 2 hours in each station from 8-10 

AM. A total of 50 throws were made for cast net to catch fishes. 

3.3. Identification of specimen 

The collected fish specimens were counted, examined and identified based on their key 

morphological characters. Fish samples that seems difficult to identify in the spots were 

preserved in 10% formalin and brought to the Central Department of Zoology, Tribhuvan 

University for further study. Finally identification of fishes were carried out on the basis of 

the taxonomic keys of Talwar and Jhingran (1991), Jayaram (1999) and Shrestha (2008). 

3.4. Physical analysis of water 

Water samples were collected and different physical properties were analyzed following 

the standard methods of Adoni (1985), Trivedy and Goel (1984). 

Water temperature: 

Water temperature (̊C) was measured by the standard mercury thermometer. 

Water velocity:  

Water velocity was measured by the float method with the help of a stop watch and 

measuring tape. 
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Water depth: 

The depth was measured using thread with weight and a measuring tape was used to record 

depth in meter. 

3.5. Chemical analysis of water 

The chemical parameters were analyzed after (APHA 1998), (Adoni 1985) and (Trivedy 

and Goel 1986). 

Hydrogen ion concentration: 

The pH was measured to record the hydrogen ion concentration of water during the study 

period at every station of the Lohore River. 

Dissolved oxygen: 

The dissolved oxygen of water was calculated using Winkler’s method. The sample of 

water from every station was collected in a BOD bottle without bubbling. Two milliliters 

of manganese sulphate and similar quantity of alkaline- iodide- azide solution were added 

and shaken. Brown precipitation was obtained which was again dissolved by adding 2ml 

of conc. Sulphuric acid. Then this solution was titrated against standard sodium 

thiosulphate solution (0.025N) and the calculation was carried out using formula.      

             

                                    ml × normality of titrant × 8 × 1000 

    DO (mg/l) =                    V2 {(V1-V)/V1} 

 

Free Carbon dioxide: 

To determine the free CO2, 50 ml of sample water was taken and few drops of 

phenolphthalein indicator were added. Thus obtained colourless solution indicated the 

availability of carbondioxide. Now this solution was titrated against standard alkali titrant 

(Sodium hydroxide 0.02272 N) to the slight pink end point. Free carbondioxide in the water 

sample was calculated using formula. 

Free CO2 = (ml × N) of NaOH × 1000 × 44 

V 

Where, V = Volume of water sample taken (ml) 
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Hardness 

To determine the hardness of water, 100 ml of sample water was added, 1 ml of hardness 

buffer and 100-200 mg of Erichrome Black T indicator, the solution was turns wine red. 

Titrate the contents against EDTA solution. At the end point colour was changes from wine 

red to blue. The hardness of water sample was calculated by using following formula. 

       

 Total hardness as CaCO3 (mg/l) =            

3.6. Data Analysis 

Shannon-Weiner diversity index (Shannon and Weaver, 1963) considers both the number 

of species and the distribution of individuals among species. The Shannon-Weiner diversity 

was calculated by following formula: 

H = ∑ 𝑃𝑖 ∗ 𝑙𝑜𝑔𝑃𝑖𝑆
𝑖=1  

Where S is the total number of species and Pi is the relative cover of ith of species. 

The dominance index (Harper 1999) was calculated by using following formula: 

D = ∑ (
𝑛𝑖

𝑛
)𝑖

2 

Where ni is number of individuals of species i. 

Evenness index (Pieleu 1966) was determined by the following equation:  

E= H'/ log S 

Where, H' = Shannon- Weiner diversity index 

S = Total number of species in the sample. 

One-way permutational multivariate analysis of variance (perMANOVA) (Clarke 1993) 

was used to test the significant difference among the spatial and temporal scales. To 

visualize the major contributing species both to space and time, similarity percentage 

(SIMPER) (Clarke 1993) analysis was performed. Samples by species, sites and 

environmental variables were analyzed through multivariate analysis tool. Detrended 

correspondence analysis (DCA) (Hill and Gouch, 1983) was performed to determine 

whether redundancy correspondence analysis (RDA) or canonical correspondence analysis 

(CCA) would be the most appropriate model to describe the association between species, 

sites and environmental variables. The value of axis length and eigen values obtained from 

DCA suggested that the linear model associated with RDA was more applicable. Therefore, 

a direct multivariate ordination method (Legendre and Legendrem, 1998) based on a linear 

response of species to environmental gradients was applied.  

ml of EDTA used × 1000 

ml of sample 
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Fish species were analyzed into different assemblage clusters based upon abundances of 

each fish species by utilizing pvclust package in R (Suzuki and Shimoddaira, 2019 
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4. RESULTS 

4.1. Systematic position of fishes 

Lohore River was found to be enriched by various types of fishes. A total numbers of 201 

individuals were collected from three stations during the four different seasons. These 

fishes were grouped into 11 species belonging to 2 orders, 3 families and 8 genera. 

Systematic position of fishes shown in Table 1 

Table 1. Systematic position of fishes 

Order Family Code Species 

Cypriiformes Cyprinidae C1 Barilius barila 

  C2 Puntius chola 

  C3 Tor chelynoides 

  C4 Schizothorax plagiostomus 

  C5 Schizothoralchthys labiatus 

  C6 Garra annandalei 

  C7 Garra gotyla 

  C8 Garra nasuta 

 Nemacheilidae C9 Schistura sovana 

Siluriformes Sissoridae C10 Glyptothorax pectinopterus 

  C11 Pseudechenesis sulcatus 
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4.1.1. Fish distribution and frequency occurrence in the Lohore River 

Table 2. Distribution and frequency of fishes 

S.N Scientific name Local 

name 

 Total Freq.% 

 

Station A 

 

 

  Station B 

 

Station C 

  

   Sep Dec Mar July Sep Dec Mar July Sep Dec Mar July   

1 Barilius barila Faketa 6 3 - 2 5 2 - 4 7 1 - 1 31 15.42 

2 Puntius chola Sidhre - - - - 2 - 1 - 3 2 1 2 11 5.47 

3 Tor chelynoides Mahseer 8 2 3 4 2 3 6 2 1 3 2 7 43 21.39 

4 Schizothorax 

plagiostomus 

Asla 7 - - - 4 1 - 2 4 6 2 1 27 13.43 

5 Schizothoralchthys 

labiatus 

Kunar - - - 2 1 3 - - 2 3 - 2 13 6.46 

6 Garra annandalei Lahare 

buduna 

2 3 - - 2 - - - - 2 4 3 14 6.96 

7 Garra gotyla Dhumke 

budina 

- - - - 1 - 1 - 2 - - 3 7 3.48 

8 Garra nasuta  1 - 2 - - - - 3 - 6 - 4 16 7.96 
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9 Schistura sovana Gadela - 2 1 2 - 1 4 - - 2 3 5 20 9.95 

10 Glyptothorax 

pectinopterus 

Caper - - - - - - - - - 1 - 3 4 1.99 

11 Pseudechenesis 

sulcatus 

Kane 

machha 

- 1 - - 2 - - 4 - 3 1 4 15 7.46 

Total 201 100 
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4.1.2. Order wise frequency occurrence of fish in Lohore River 

The collected fish were classified into two orders i.e. cypriniformes and siluriformes. The 

dominated order cypriniformes comprised 81.81% with 9 fish species whereas order 

siluriformes comprised 18.18% with 2 species (Figure 2). 

Figure 2. Order wise frequency occurrence of fish 

4.1.3. Family wise occurrence of fish in Lohore River 

At the family level, three families of fish species in which Cyprinidae family was most 

abundant (72.72%) followed by Sissoridae (18.18%) and Nemacheilidae (9.09%) (Figure 

3). 

Figure 3. Family wise frequency occurrence of fish 

81.81%

18.18%

Cypriniformes Siluriformes

72.72%

18.18%

9.09%

Cyprinidae Sissoridae Nemachelidae
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4.1.4 Physico-chemical parameters 

Water temperature 

During the study period the average temperature of Lohore River was recorded 19.5°C. 

The highest temperature 25°C was recorded at station B in March. The lowest temperature 

14°C was recorded in station B in December. The variation of temperature at different 

stations in different month of study period is given in (Figure 4). 

Figure 4. Seasonal Variation of water temperature in different stations 

Water velocity 

During the study period the average water velocity of Lohore River was recorded 0.97 m/s. 

The velocity of Lohore River ranged minimum from 0.14 m/s at station C in the month of 

March to maximum of 1.8 m/s at station A in the month of July. The variation in velocity 

of River water in different station is given in the (Figure 5) 
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Figure 5. Variation in water velocity (m/s) at different stations 

 Hydrogen ion concentration (pH) 

The hydrogen ion concentration (pH) of Lohore River remains slightly alkaline at all stations 

throughout year. The concentration of pH was highest (8.8) in station B during the month of 

March. While the lowest value (7.2) of pH were recorded in station B during the month of 

July. The variation in pH of River water in different station is given in the (Figure 6). 

Figure 6.  Variation in pH value at different stations 
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Dissolved oxygen (DO) 

The main source of oxygen in water is photosynthetic plankton and atmospheric air, the 

concentration of DO was highest (10.66mg/l) in station C during the month of July. While 

the lowest concentration of DO (6.53mg/l) was seen at the station A in December. The 

variation in DO of River in different station is given in (Figure 7). 

Figure 7. Variation in dissolved oxygen at different stations 

Free Carbon dioxide (CO2) 

The highest calculated value of free carbondioxide was found to be 12.85 mg/l in station A 

in December. Free carbondioxide value was detected to be lowest (6.21 mg/l) in station C 

in March. The variation in CO2 of River in different station is given in (Figure 8). 
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Figure 8. Variation in free carbon dioxide at different stations 

Total Hardness 

The hardness of the water ranged from 63 mg/l to 85 mg/l. the hardness of the water was 

found to be highest at site B in summer season (July) and lowest hardness was found to in 

station A in spring season March (Figure 9). 

Figure 9.  Variation of total hardness at different sampling sites and seasons 
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4.1.5. Diversity status 

The value of diversity indices such as Shannon Weiner diversity index (H), Simpson 

dominance index (d) and evenness index (E) were calculated according to space and time 

(Fig. 10 and 11). Highest Shannon diversity index 2.29 was found at station C and lowest 

was found at station A. Higher Shannon Weiner diversity index value was found in summer 

(2.28) where low in autumn (1.72). There was no significant difference (P>0.05) was found 

in the value of Shannon Weiner diversity index both for time and space. Highest Simpson 

dominance index was found at station C (0.88) where low at station A (0.84). Maximum 

dominance index value was determine in summer (0.89) where minimum in autumn (0.79). 

No significant difference (P>0.05) was observed among the seasons and stations. 

Maximum evenness index value was recorded at station B (0.86) and minimum was at 

station A (0.81). Similarly, highest evenness value was found in autumn (0.94) where low 

in summer (0.85). There was also no significant difference (P>0.05) among the space and 

time.  

Figure 10.  Spatial variation of Shannon, Simpson and evenness index values 
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Figure 11. Temporal variation of Shannon, Simpson and evenness index values 

4.2. Environmental variables and fish abundance 

The first and second axis of the redundancy analysis (RDA) accounted for 37% of the total 

variance (25% on the first axis and 13% on the second axis). The RDA biplot pointed the 

relationships between environmental conditions and fish community structure (Figure 12). 

The first axis explained water velocity, water temperature, dissolved oxygen, pH and total 
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Garra gotyla (C7) are highly associated with dissolved oxygen, water velocity and water 

temperature but negatively related to free carbon-dioxide (CO2). In contrary, single species 

Puntius gelius (C1) is positively related to free carbon-dioxide but negative to dissolved 

oxygen, water velocity and water temperature whereas two fish species Tor chelynoides 

(C3) and Schizothorax plagiostomus C4 are related to any variables. Similarly, among the 

selected variables pH and total hardness are not related to any variables. 
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Figure 12. Biplot from redundancy analysis (RDA) for the fish assemblages in the 

Lohore River (CO2 = Carbon-dioxide, Hrd = Total hardness, Wt = Water temperature, Wv 

= water velocity, DO = Dissolved oxygen) 

4.3. Cluster analysis of fish species of Lohore River 

There are altogether nine cluster groups were formed thee major clusters 3, 4 and 7 shown 

in (Fig. 13). In the left side, the cluster number 1 and 2 formed the significant cluster group. 

In second cluster number Puntius gelius and Gara gotyla formed the significant cluster 

group with cluster number 7 do not formed significant cluster group. In the middle part the 

cluster number 1 formed significant cluster group but number 3 and 5 do not formed 

significant cluster group. In contrary, cluster number 4 delineates that species of Barilius 

barila and Schizothorax plagiastomus formed a significant cluster. 

Hierarchial clustered dendrogram of fish species from the Lohore River, black and bold 

colored number represents the cluster number, red represents probability of Automatic 

Unbiased (AU) value and blue colored number represents Bootstrap Probability (BP) value. 

AU value > or = 95 represents significant cluster.
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Figure 13. Dendrogram of cluster analysis comparing fish species on the basis of fish 

assemblage (for species codes, see Table 1). 
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5. DISCUSSION 

In the present study, Cypriniformes and Cyprinidae were the most diverse order and family. 

This result is consistent with the findings of several previous studies (Mishra and Baniya, 

2016; Subba et al., 2017; Limbu et al., 2018, 2019a, 2019b, 2019c; Limbu and Gupta, 2019; 

Punam and Limbu, 2019; Limbu et al., 2020; Limbu and Prasad, 2020; Prasad et al., 2020; 

Limbu et al., 2021a; 2021b; 2021c). The majority of the freshwater fish fall under the order 

Cypriniformes and family Cyprinidae (Nelson, 2016). A biodiversity index seeks to 

characterize the diversity of samples by a single number (Magurran, 1988). The 

biodiversity index values, obtained from the present study, was neither so high according 

to Shannon-Weiner diversity index, nor showing any differences among the stations and 

seasons. The reason for showing lower species biodiversity is that fishing gears have high 

selectivity effect (Keskin and Unsel, 1998). The highest Shannon-Weiner diversity index 

was recorded in summer, while the minimum was in autumn. On the other hand, the 

maximum Shannon diversity value was recorded at station C, and the minimum was at 

station A. In each case, high Shannon-Weiner diversity index was involved with low 

individuals, and low diversity was involved with high number of individuals. The main 

causes of the differences occurring in the biodiversity indexes are the seasonal variations 

of nutrients at the sea grass beds affecting the coexistence of many fish species (Huh and 

Kitting, 1985; Hossain et al., 2012), the seasonal fish migration (Ryer and Orth, 1987), the 

atmospheric air currents and the environmental conditions (Keskin and Unsel, 1998). 

The result showed that many physio-chemical parameters like DO, free CO2, temperature, 

and water velocity were found to be influencing factors for fish diversity and distribution. 

Besides, other factors like pH and transparency were significant in trace level for fish 

distribution. The diversity of local species of the river is greatly influenced by temperature 

as it changes species distribution at short time scales (Fisher et al., 2008). The 

physicochemical parameters of water like temperature, transparency, velocity, pH, DO, 

CO2, and hardness play a vital role in abundance and species richness, and these parameters 

are greatly affected by seasons and elevations (Pokharel et al., 2018). 

Different environmental variables influence fish health as well as the diversity and 

distribution of fishes in water bodies. Among different environmental variables, the 

temperature and DO are mostly responsible for the observed changes in species diversity 

and these variables are changes in freshwater assemblages according to seasons and 
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elevation gradients. The relationship between fish and water quality parameters were 

checked by Canonical correspondence analysis CCA. In the present study the parameters 

like DO, water velocity and water temperature were found to be important parameters for 

shaping the fish assemblage structure of the Lohare River. The dissolved oxygen and water 

temperature have been mentioned as important factors for shaping the fish community 

structure (Limbu et al., 2019, Kadye et al., 2008).  Pokharel et al. (2018) observed that the 

most important environmental variables were conductivity, water depth, free carbon 

dioxide, pH, and DO in the Seti Gandaki river basin. The fish assemblage structures are 

mainly correlated with free carbon-dioxide, water discharge, and stream size (Koel and 

Peterka, 2003). 
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6. CONCLUSION 

 

In the present study, a total of 11 species were recorded. The Cyprinidae was recorded the 

dominated family which includes 72.72% followed by Nemacheilidae 9.09%. The Tor 

chelynoides, Barilius barila and Schizothorax plagiastomus species were highly abundant 

while Glyptothorax pectinopterus and Garra gotyla species were less abundant. The 

highest Shannon winner diversity index (2.29) of fish were recorded from station C 

(Chupra) in summer season (July) while lowest diversity index (1.72) of fish were recorded 

from station A (Tallo Dungeshwor) in Autumn season (September). The Lohore River's 

fish diversity has been found to be threatened by the extraction and transportation of rocks, 

cobbles, and pebbles, chaotic continuous road construction, and dam construction for 

irrigation without fish ladders. On the basis of redundancy analysis (RDA), dissolved 

oxygen (DO), water velocity and water temperature were found to be influencing factors 

to determine the fish assemblage structure of Lohare River. Three large clusters, numbers 

3, 4, and 7, were combined to produce nine cluster groupings. The important cluster group 

on the left side was made up of clusters 1 and 2. Puntius chola and Gara gotyla created a 

large cluster group in the second cluster number, whereas cluster number 7 did not. The 

cluster number 1 produced a major cluster group in the center section, however numbers 3 

and 5 did not. The species of Barilius barila and Schizothorax plagiastomus, on the other 

hand, are shown to have formed a significant cluster in cluster number 4. 
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APPENDICES 

1. Physico-chemical parameters in different stations 

S.N 

 

Parameters 

 

Autumn Winter Spring Summer 

St I St II St III St I St II St III St I St II St III St I St II St III 

1 DO(Mg/l) 7.85 7.3 7.35 6.53 6.82 6.98 8.82 9.52 9.88 10.50 9.82 10.66 

2 Free CO2(mg/l) 10.8 10.53 10.5 12.85 12.3 9.18 6.85 7.52 6.21 9.52 8.5 8.2 

3 Hardness(mg/l) 70 78 73 79 74 69 63 68 72 74 85 72 

4 pH 7.7 8.2 8.4 8.3 8.4 8.2 8.5 8.8 8.3 7.5 7.2 7.7 

5 Water temp.(°C) 21 21 21 15 14 16 24 25 24 23 23 23 

6 Water Vel.(m/s) 1.4 1.1 0.7 0.5 0.28 0.22 0.3 0.28 0.14 1.8 1.4 1.2 
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 PHOTO PLATE OF COLLECTED FISH SPECIES 

 

Photo plate 1: Puntius chola 

 

                                                      Photo plate 2: Schizothorax plagiostomus 

 

                                                      Photo plate 3: Tor chelynoides 

 

Photo plate 4: Garra annandalei 
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                                              Photo plate 5: Glyptothorax pectinopterus 

 

Photo plate 6: Schizothoraichthys labiatus 

 
                                                    Photo plate 7: Pseudecheneis sulcatus 

 
                                                       Photo plate 8: Garra gotyla 
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                                                      Photo plate 9: Garra nasuta 

 

                                                  Photo plate 10: Barilius barila 

 

                                                 Photo plate 11: Schistura savona 
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Photo late of field and lab work 

 

Photo 1: Fishermen using cast net for collection of fishes 

 

Photo 2: Site A: fisherman throwing cast net 
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Fig 3: Photo plate of Lab work 

 

 

Fig 4: Photo plate of pH detection 
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