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INTRODUCTION 

 

Arunachal Pradesh, a state located in the north-eastern 

region of India, is a part of the eastern Himalayan belt. 

The state is considered one of the hot spots of freshwa-

ter fish biodiversity (Kottelat and Whitten, 1996; Singh 

et al., 2018; Gurumayum, 2021). Aborichthys 

uniobarensis is an elongated river loach that belongs to 

the family Nemacheilidae. This species was recently 

described from the Senki River within the Itanagar 

Wildlife Sanctuary of Arunachal Pradesh and is known 

to occur in moderate to fast-flowing rivers and hilly 

drainages consisting of gravelly bottoms (Nanda et al., 

2021). Like other nemacheilid loaches, it has potential 

ornamental value in the aquarium trade due to the 

presence of varied banding patterns, spots, and irregu-

lar black marks, pinkish tail, and feeding behavior that 

give it an attractive appearance (Abujam et al., 2022). 

Abstract 

The Poma River in Arunachal Pradesh serves as the primary habitat for Aborichthys uniobarensis, an ornamental fish species 

endemic to biodiversity hotspot. The  present study aimed to investigate the habitat characteristics of Aborichthys uniobarensis 

within the Poma River. Given the species' predominant presence in this river, understanding the water quality of the Poma River 

is crucial for further biological research, and of course conservation aspect of this fish species within in-situ as well ex-situ habi-

tat. Over a two-year period (January 2018 to December 2019), the study assessed various physicochemical parameters (pH, 

water temperature (WT), dissolved oxygen (DO), biochemical oxygen demand (BOD), total dissolved solids (TDS), free carbon 

dioxide (FCO2), alkalinity, total hardness, electrical conductivity (EC), and salinity) at three sites along the Poma River with sea-

sonal comparisons. Water samples were randomly collected in the morning between 6 a.m. to 10 a.m. Samples were analysed 

based on the standard methods of APHA (2012). The results indicated consistent conditions across sites but significant varia-

tions by season and year (Kruskal-Wallis and Mann-Whitney tests). Minimum values recorded were pH 6.29, WT 18.62°C, DO 

6.55 mgL-1, BOD 3.85 mgL-1, TDS 29.78 mgL-1, FCO2 3.89 mgL-1, alkalinity 37.25 mgL-1, total hardness 23.71  mgL-1, EC 57.22 

µs/cm, and salinity 0.05 ppt, while maximum values were pH 7.42, WT 25.43°C, DO 7.80 mgL-1, BOD 5.42 mgL-1, TDS 71.12  

mgL-1, FCO2  6.48 mgL-1, alkalinity 59.34 mgL-1, total hardness 45.62 mgL-1, EC 117.33 µs/cm, and salinity 0.07 ppt. Simpson  

correlation tests revealed significant positive and negative correlations among the parameters. PCA analysis highlighted that 

WT, DO, pH, TDS, BOD, and FCO2 (both physical and chemical factors) have a greater influence on supporting A. uniobaren-

sis, other fish species and the overall health of the river. As the values of habitat parameters were within the acceptable range, 

the River Poma is congenial for A. uniobarensis along with other species available in this particular riverine habitat. 
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So far twelve species of Aborichthys have been de-

scribed from the various water bodies of Arunachal Pra-

desh, viz. A. boutanensis, A. kempi, A. elongatus, A. 

garoensis, A. tikaderi, A. cataracta, A. verticauda, A. 

waikhomi, A. iphipaniensis, A. kailashi, A. pangensis, 

and A. bajpaii, and some are also reported to be distrib-

uted in the Ganga-Brahmaputra drainage of northeast-

ern India, Bhutan, and Putao in Myanmar 

(Shangningam et al., 2019; Singh and Kosygin, 2022). 

However, the demand for A. uniobarensis was higher 

than that of other species in the context of wild collec-

tion for ornamental fish trade. So, there is an urgent 

need to explore its wild habitat parameters to standard-

ize captive breeding and enhance in-situ conservation 

efforts.  

Habitat parameters study is important to conserve 

freshwater fishes in the in-situ habitat as they are tre-

mendously sensitive to the quantitative and qualitative 

alteration of water quality (Laffaille et al., 2004; Sarkar 

et al., 2008; Kang et al., 2009). The Poma River, situat-

ed in a breathtaking location near the rapidly develop-

ing capital region, serves as a popular recreational 

spot, attracting local tourists almost year-round. In-

creased anthropogenic activities such as unplanned 

human settlement in river riparian vegetation, habitat 

fragmentation and deforestation, the establishment of 

stone-crushing factories in the area, and unsustainable 

fishing all contribute to environmental deterioration and 

habitat loss. Each fish species has a particular repro-

duction strategy adapted to reproduce under the most 

changeable environmental conditions (Nikolsky, 1980; 

Kachari, 2021). Similar works are accomplished in dif-

ferent aquatic systems of Arunachal Pradesh (Das et 

al.,  2014; Kachari et al., 2014; Loyi et al., 2015; Ering 

et al., 2018; Bui and Lodhi, 2020; Kachari, 2021;  Kiron 

et al.,  2021; Kunal et al., 2021; Gaur et al., 2022; Kiron, 

et al.,  2022). However, there is no documented infor-

mation on the status of the water quality of Poma River 

to date. Aborichthys uniobarensis is a promising orna-

mental fish, and research on its habitat predilection is 

crucial for future conservation efforts, domestication, 

and trade. In view of this, the present study was con-

ducted to unfold the in-situ habitat parameters of A. 

uniobarensis in Poma River of Arunachal Pradesh, 

northeast India.  

 

MATERIALS AND METHODS 

 

Study area 

Arunachal Pradesh is located in the extreme east of 

India, 91o30" - 92o40" E and 26o54" - 28o01" N covering 

the area of 83,743 km2
. The river Poma comprises 

many unnamed small streams and rivulets coming from 

the hilly terrains of Arunachal Pradesh, flowing through 

the hilly and forested area to meet the Papum River, 

and finally draining into the Brahmaputra River at Tinsu-

kia District of Assam (Gurumayum, 2021).   

During the study period 2018 and 2019 (January - De-

cember), different aquatic bodies such as Rono stream 

(Rono Hills), Senki River, Kalma River, Hati nallah, Po-

ma River, Moing drainage, Buka nallah (Sopo), Tumru 

nallah, and Nyorch drainage of Arunachal Pradesh 

were randomly visited to explore the distribution of A. 

uniobarensis. Among these sites, River Poma (Fig. 1, 

Supplementary Fig. 2(a,b,c)) was selected to evaluate 

the water quality parameters as the indicator of habitat 

study due to frequent catch of the species during ran-

dom visits. The abundant fish species were also identi-

fied, matching the voucher specimens maintained in 

the Rajiv Gandhi University Museum of Fishes 

(RGUMF) and Zoological Survey of India, Itanagar.  

 

Sampling of water parameters 

Ten physicochemical parameters viz., water 

temperature (WT), pH, dissolved oxygen (DO), 

biological oxygen demand (BOD), free carbon dioxide 

(FCO2), alkalinity, total hardness, electrical conductivity 

(EC), total dissolved solid (TDS), and salinity were 

selected for the sequential study. Water samples were 

randomly collected in the midstream of each 3 selected 

sites: Site-I (2703/47.31//N and 93031/43.12//E), Site-II 

(2703/47.22//N and 93031/43.29//E), and Site-III 

(2703/58.57//N and 93032/9.97//E) of Poma River in the 

morning between 6 a.m to 10 a.m. Three replicas of 

water samples of each site (for each parameter) were 

taken and the average values were calculated. Though 

sample collection was every month, to perform statisti-

cal analysis, values were pooled seasonally into four 

distinct seasons: pre-monsoon (March to May), 

monsoon (Jun to August), post-monsoon (September 

to November), and winter (December to February). pH, 

WT, DO, EC, TDS were measured at collection sites 

with the help of Portable Field Multiparameter Water 

Quality Meter (Hanna Instruments, HI98194). For BOD 

estimation water samples were taken in BOD 

(approximately 300 mL each) bottles and for estimation 

of other parameters were collected in triplicate using 

sterile 500 mL universal sample bottles and bought to 

the laboratory for further analysis. After filatration (used 

Whatman filter paper to avoid suspended solids) FCO2, 

alkalinity, total hardness and salinity were analysed 

within 2 days, but BOD samples were kept in BOD 

incubator (maintaining 20°C) for 5 days and then 

analysed. Samples were analysed by adopting the 

standard methodology (APHA, 2012), and calculated 

values were compared with the standard values set for 

aquaculture (Bhatnagar and Devi, 2013).   

 

Statistical analysis 

Since the dataset did not follow a normal distribution, 

the non-parametric tests used in IBM-SPSS-23 includ-

ed Simpson correlation, Kruskal-Walli’s, Mann-Whitney 
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tests and Principal component analysis. Site mapping 

utilized R software version 4.3.0 and Google Earth, 

while MS Excel 2019 was employed for graphing pur-

poses. 

 

RESULTS AND DISCUSSION 

 

During the study period, A. uniobarensis was encoun-

tered in cool rock-bedded water that flowed either fast 

or moderately in the Poma River of Arunachal Pradesh. 

The river Poma, which has generous diversity, is a pre-

ferred habitat for this fish species, thus making A. 

uniobarensis abundantly available. The other fish spe-

cies dwelling with A. uniobarensis in Poma River were: 

Barilius barna, Opsarius bendelisis, Danio dangila, De-

vario devario, D. equipinnatus, Olyra longicaudata. Tor 

putitora, Osteobrama cotio, Chagunius chagunio, Pun-

tius conchonius, Puntius ticto, Puntius sarana, Garra 

birostris, Paracanthocobits botia, Pseudolaguvia vespa, 

Badis badis, Nandus nandus, Channa pomanensis, 

Amblyceps arunachalensis, Glyptothorax sp., Schizo-

thorax sp., Devario aequippinatus, and Crossocheilus 

latius (Gurumayum, 2021). The presence of fish spe-

cies makes the River Poma valuable for in-situ auteco-

logical research on A. uniobarensis, indicating prestine 

aquatic environment.  

The analysis of the water quality of Poma River re-

vealed that the water parameters exhibited significant 

year-wise seasonal variations between different sea-

sons and within the same season across two years 

(Table 1 and Supplementary Table ST1). For example, 

the DO concentration in the pre-monsoon period of the 

first year differed from that of the second year. Similar-

ly, the total hardness values during the monsoon sea-

son and the alkalinity levels during winter showed sig-

nificant (P < 0.005) differences between the first and 

second years (Supplementary Table ST1). The data for 

each parameter from the three sampling stations were 

analyzed separately using an initial Kruskal-Wallis test, 

and no significant differences were observed among 

the stations, except for salinity values between site 1 

and site 3, which were found to be significant using the 

Mann-Whitney test (p= 0.02) (Supplementary Table ST 

2 and 3).  

 

pH 

pH is a crucial factor in aquatic ecology, influencing 

water's physical and chemical properties (Adamou et 

al., 2020). A higher pH concentration causes corrosion 

in aquatic organisms (Narasimha et al., 2011) and can 

serve as an indicator for assessing the pollution level 

(Kumar et al., 2011; Singh, 2014) and is often used as 

a parameter to ascertain the level of acidity or alkalinity 

(Ahmed et al., 2024) of a water body. During the pre-

sent study period, the minimum 6.29±0.30 and the 

maximum pH value of 7.42±0.34 were observed during 

post-monsoon and monsoon periods, respectively 

(Table 1). According to Bhatnagar and Devi (2013), a 

Fig. 1. Map of Arunachal Pradesh showing sampling sites of the river Poma 
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pH range of 6.5-9 is desirable for freshwater fish, and 

the current pH value, which is slightly acidic to neutral, 

falls within this acceptable range. The acidic pH of the 

Poma River is due to the effect of the soil quality in the 

hilly terrain through which it flows. This finding aligns 

with Bagra et al. (2014), who noted similar effects of 

river water on hilly regions. While most aquatic organ-

isms can tolerate a pH range of 0-14 (Matta et al., 

2017), our findings align with those of Ering et al. 

(2018), which noted A. kempi inhabits water bodies in 

the hilly regions of Arunachal Pradesh, where the pH is 

nearly neutral to slightly alkaline. 

 

Water temperature (WT) 

The River Poma flows moderately at a low altitude with 

a discontinuous light canopy. Low-altitude rivers with 

smaller canopies are prone to higher water tempera-

tures (Novikmec et al., 2013). The temperature of an 

aquatic ecosystem is an important factor that influences 

the characteristics of abiotic factors and regulates the 

biotic activity (Ganie et al., 2018), physiological activi-

ties of aquatic biota, including survival activities of fish-

es (Fry, 1971). During the study period, the WT of Po-

ma river varied from 15.9 ̊C to 26.00 ̊C. The average 

minimum (18.62 ̊C) and maximum (25.43 ̊C) water tem-

peratures were recorded during winter and post-

monsoon, respectively (Table 1). Kachari et al., 2013 

and Bui and Lodhi, 2020, recorded water temperature 

ranges of 16.60 ̊C-26.50 ̊C and 19.00 ̊C  - 25.60 ̊C from 

Dengka stream and spring water from Upper Subansiri 

respectively, which aligns with the present findings, and 

noted it to be in favourable condition for aquatic diversi-

ty. There was a significant difference (p<0.001) 

(Supplementary Table ST1) among the seasonal tem-

perature. The seasonal variations of the River Poma, 

being the running water, were probably caused by cli-

mate, elevation, extent of streamside vegetation, and 

the relative importance of the groundwater inputs 

(Kachari et al., 2013).  

 

Dissolved Oxygen (DO) 

Dissolved oxygen (DO) is one of the crucial ecological 

factors for the survival of aquatic biota and is useful for 

assessing aquatic quality (Laluraj et al., 2002; Geetha 

et al., 2008; Islam et al., 2017;). DO serves as a regula-

tory factor for maintaining diversity in aquatic environ-

ments and the discharge of waste can be assessed by 

the oxygen balance of the aquatic body (Matta et al., 

2017; Lone et al., 2021). The recorded DO concentra-

tion range in the present study was 5.00 mgL-1 to 8.66 

mgL-1, respectively (Fig. 1, Table 1). The DO values 

varied with the time of day, season, and location. The 

minimum and maximum values of DO record through-

out the investigation were 6.55±0.46 mgL-1 and 

7.80±0.56 mgL-1 during monsoon and pre-monsoon, 

respectively (Table 1). According to Bhatnagar and 

Devi (2013), a DO concentration of 3-5 mgL-1 is suitable 

for aquatic organisms, indicating that the present DO 

values are higher than the desirable range. The varia-

tion of DO concentration is influenced by factors such 

as turbulence, elevation and temperature, primary pro-

duction and the breakdown of organic waste (Kunal et 

al., 2021; Mir et al., 2023). Bhatnagar and Devi (2013) 

also noted that the concentration of DO is related to 

water temperature, with cold water supporting desirable 

DO levels for aquatic organism evident in the present 

study also (WT showed positive correlation with DO, 

p<0.001)  (Table 2). Thus, the topography of the Poma 

river (Supplementary Fig. 2(a, b, c)) and the WT varia-

tion from 15.9 ̊ C to 26.00 ̊ C supports desirable oxygen 

levels for  A. uniobarensis (Table 3).  

 

Biological oxygen demand (BOD) 

Biological oxygen demand (BOD) defines the amount of 

oxygen the microorganisms need to oxidize the organic 

matter in the water (Effendi and Wardiatno, 2015; 

Sarkar et al., 2016; Singh et al., 2023). Lower BOD 

concentration is beneficial for aquatic organisms, as low 

BOD indicates lower organic pollution of the water 

(Hasan et al., 2020). The BOD values ranged from 2.40 

mgL-1 to 7.36 mgL-1 during the study period. The aver-

age minimum and maximum BOD values were 

3.85±1.01 mgL-1 and 5.42±0.63 mgL-1 during pre-

monsoon and post-monsoon, respectively (Table 1). 

The recommended BOD values for fisheries and other 

aquatic life are 3.0-6.0 mgL-1 (Chapman and Hall, 

1996)). Higher BOD values result from the rapid utiliza-

tion of oxygen at higher temperatures (Chetana and 

Somasekhar, 1997). The average maximum tempera-

ture (25.43±0.66 ̊C) and its negative correlation with DO 

(p= 0.000 at 95 % confidence interval) suggest that 

microorganisms have a higher oxygen demand to oxi-

dize organic matter. According to Rahman et al. (2021) 

BOD values are high at 20°C due to the high utlilization 

of oxygen by microorganisms. The direct discharge of 

untreated domestic waste into the Poma River could be 

the reason for the high BOD, as a similar observation 

was noted in Ganga Canal of Haridwar, Uttarakhand by 

Matta et al. (2017). 

 

Free carbon dioxide (FCO2) 

Free carbon dioxide (FCO2) is found in water in the dis-

solved state or bound form of earth’s crust, particularly 

in limestone and coral reefs (Bhatnagar and Devi, 2013; 

Mir et al., 2023 ). The concentration of FCO2 in the Po-

ma River ranged from 2.00 mgL-1 to 9.99 mgL-1. The 

minimum and maximum mean FCO2 values, recorded 

during the pre-monsoon and post-monsoon, were 

3.89±1.31 mgL-1 and 6.48±1.55 mgL-1, respectively 

(Table 1). According to Bhatnagar and Devi (2013) 5-8 

mgL-1 FCO2 is desirable for fish and aquaculture. The 

higher FCO2 values observed in the present study may 
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be attributed to the decay and decomposition of organic 

matter from the discharge of domestic waste and sew-

age into the water. This is supported by the negative 

correlation between FCO2 and DO (p<0.001), and the 

positive correlation between FCO2 and BOD (p=0.002). 

Additionally, elevated levels of free carbon dioxide 

could result from acceleration of organic matter decom-

position and aquatic organisms respiratory activities 

(Mir et al., 2023) 

 

Alkalinity 

Alkalinity is a measure of the total concentration of ba-

ses like carbonates, bicarbonates, hydroxides, phos-

phates, calcium, magnesium, and the ability to resist 

changes in pH in water (Bhatnagar and Devi ,2013; 

Barakat et al., 2018). Alkalinity in hilly areas depends 

on the weathering of rocks over which the water flows 

Kunal et al. (2021). The values of alkalinity ranged from 

31.80 mgL-1 to 64.00 mgL-1 and the lowest average 

alkalinity value, 37.25±4.70 mgL-1 was recorded during 

the post-monsoon period, and the highest value, 

59.34±3.85 mgL-1 was recorded during the monsoon 

(Table 1). According to Bhatnagar and Devi (2013), the 

alkalinity range (Table 1) of Poma river was within the 

desirable limit. Kunal et al., 2021, reported an alkalinity 

range of 23.00±3 mgL-1 to 83.00±15 mgL-1 in the spring 

water of Upper Subansiri, identifying it as the favoura-

ble range for growth of phytoplankton and an indicator 

of good primary productivity. This alkalinity range is 

consistent with that observed in the Poma river. It is 

proved that photosynthesis, denitrification and sulphate 

reduction increase the alkalinity concentration, whereas 

respiration, nitrification decrease its value (Stumm and 

Morgan, 1981; Cook et al., 1986; Wolf-Gladrow, 2007; 

Hu and Cai, 2011). It is assumed that the phenomenon 

of evaporation and decomposing organic matter estab-

lished a negative correlation (r=-0.360**) between alka-

linity and BOD (p= 0.002) (Table 1 and Table 2). 

 

Total hardness 

Total hardness measures the concentration of cations 

like calcium, magnesium and other ions such as alu-

minium, manganese, zinc, iron, hydrogen, etc., present 

in water (Singh et al., 2023). These cations are crucial 

for fish growth; calcium and magnesium are needed for 

bone and scale formation (Bhatnagar and Devi, 2013; 

Kunal et al., 2021). The presence of hydrogen ions 

might have influenced the total hardness of water. The 

slightly acidic to neutral pH values (pH= 6.00-7.87) also 

support the observed ranges of total hardness 16.40 to 

70.60 mgL-1, as indicated in Table 1. The average mini-

mum and maximum total hardness were 23.71±5.28 

mgL-1 and 45.62±17.78 mgL-1, recorded during the win-

ter and pre-monsoon, respectively (Table 1). The high-

er value of total hardness during pre-monsoon could be 

due to salts or cations (calcium, magnesium) leaching 

from soil due to pre-monsoon shower. According to 

Bhatnagar and Devi (2013), the total hardness of water 

within 12 mgL-1 and 300 mgL-1 is considered acceptable 

for freshwater fisheries and ranges from 75-150 mgL-1 

is considered optimum for fish health (Bhatnagar and 

Devi, 2013). 

 

Total dissolved solids 

Total dissolved solids (TDS) measure the inorganic 

salts and selective organic matter in water (Kumar et 

al., 2020; Kunal et al., 2021). The values of TDS 

ranged from 22.00 to 81.00 ppm. The minimum TDS 

value of 29.78±4.60 ppm was observed during winter, 

and the maximum TDS value of 71.12±6.47 ppm was 

observed during the monsoon (Table 1). Kunal et al. 

(2021) observed higher values of TDS during monsoon, 

which is attributed due to the mixing of allochthonous 

components in Kameng River from the surrounding soil 

as the outcome of surface runoff by rainwater. Similar 

observation was noted during the study, suggesting 

that mixing domestic waste in the Poma River may 

cause fluctuations in TDS values. 

 

Electrical conductivity (EC) 

Calculating Electrical conductivity (EC) is a way to 

measure the total ionic concentration (Ca2+, Mg2+, 

HCO3-, CO3
-, NO3

- and PO4
-) of a water body 

Bhatnagar and Devi (2013). The conductivity values 

varied from 49. 00 to 165.00 µs/cm. The minimum and 

maximum conductivity was 57.22±3.89 µs/cm and 

117.33±35.36 µs/cm recorded during winter and pre-

monsoon, respectively (Table 1). Freshwater ecosys-

tem usually possesses 50 μs/cm to 1500 μs/cm con-

ductivity (Boyd, 1979) and 300 μs/cm is a drinking wa-

ter standard (ICMR, 1975). Therefore, the EC of Poma 

River is congruent with the desirable range for freshwa-

ter and found to be significantly correlated with TDS 

(p<0.001) (Table 2), indicating an increase in EC with 

the start of rainfall, which resulted in the accumulation 

of domestic waste to the river water.   

 

Salinity 

Salinity of water is the total concentration of electrically 

charged ions such as Ca2+, Mg2+, K+, Na+, CO3
-, HCO3

-, 

SO4
-, Cl-, and it also includes NO3

-, NH4
+ and PO4

- con-

centrations (Bhatnagar and Devi, 2013). It is a crucial 

parameter that affects the density and growth of aquat-

ic populations, including fish (Jamabo, 2008; Bhatnagar 

and Devi, 2013). The salinity range recorded during the 

study period was from 0.02 ppt to 0.16 ppt (Table 1). 

According to Likongwe et al. (1996), 0-8 gL-1 salinity is 

good for the growth of fish Oreochromis niloticus at 28-

32 ̊ C. The continuous flowing fresh water with less 

dissolved ions in the river Poma menifested limited and 

lower values of salinity range as a characteristics of 

fresh water. However, salinity values differed signifi-
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cantly between site 1 and site 3 (p<0.05, according to 

the Mann-Whitney test). The average salinity range 

recorded was 0.02-0.10 for site 1 and 0.02-0.13 for site 

3. The relatively higher salinity at site 3 may be due to 

drier conditions. Topographical observations suggest 

that site 3, with its wide, gravel-filled area, often has 

less water than the other sites. Berger et al. (2019) also 

found that dryness increases water salinity in river eco-

systems by reviewing salinity studies in various rivers 

worldwide. 

The range of physical and chemical water parameters 

in the Poma River indicates that the water quality is 

suitable for supporting aquatic biodiversity, including 

the abundance of A. uniobarensis. Maintaining these 

water conditions is crucial for preserving the species in 

its natural habitat and can also contribute to future re-

search on captive breeding, which is an effective con-

servation strategy for such species having restricted in 

situ habitat. Being ornamentally lucrative for the aquari-

um fish trade, its conservation and artificial propagation 

may also positively impact the country's economy. 

However, the fluctuating values (for example, BOD, 

FCO2, Table 1) observed for the physicochemical pa-

rameters suggest that the river water may be slightly 

impacted at present and is at risk of pollution due to the 

dumping of domestic waste by residents and tourists, 

as well as unplanned setting up of stone and pebble 

removers and stone crushing machines.  

Simpson’s correlation analysis, supplemented with an 

analysis of regulating factors using water quality pa-

rameters from the river, might have revealed the gradu-

al process of habitat degradation through the vulnera-

bility of certain parameters and regulating factors.The 

Simpson’s correlation coefficient was used to show the 

interrelationship and coherence pattern among the river 

water quality parameters. The analyzed correlation co-

efficient values are given in Table 2. pH showed a sig-

nificant positive correlation with DO and alkalinity and 

exhibited a negative correlation with water temperature, 

BOD, FCO2 and TDS. Kumar et al. (2011) stated that 

temperature influences pH, alkalinity and DO concen-

tration. The pH of water is also influenced by the con-

centration of FCO2 (Boyd, 1979). Water temperature 

showed a positive correlation with BOD, FCO2, TDS, 

total hardness, and electrical conductivity. The concen-

tration of DO, as it depends on various factors, showed 

a positive correlation with pH and a negative correlation 

with water temperature, BOD, FCO2 and TDS. BOD 

also showed a negative correlation with alkalinity and a 

positive correlation with FCO2. According to Boyd and 

Pillai (1985), FCO2 is related to phytoplankton growth 

and depends on alkalinity concentration. However, al-

kalinity also exhibited positive correlation with total 

hardness. The TDS also showed a positive correlation 

with total hardness and conductivity. A study revealed 

that TDS might influence taste, total hardness, and cor-

rosion properties and regulate various other factors 

(Seth et al., 2016). Total hardness is also positively 

Parameters pH WT DO BOD FCO2 TDS Alk Har EC Sal 

pH 
Co-coef 1.000 -.732** .485** -.528** -.428** -.330** .384** -.172 -.182 -.149 

Sig. . .000 .000 .000 .000 .005 .001 .148 .125 .212 

 WT 
Co-coef -.732** 1.000 -.688** .638** .627** .643** -.335** .337** .516** .117 

Sig .000 . .000 .000 .000 .000 .004 .004 .000 .330 

DO 
Co-coef .485** -.688** 1.000 -.507** -.357** -.475** .230 -.125 -.292* -.035 

Sig. .000 .000 . .000 .002 .000 .052 .295 .013 .771 

BOD 
Co-coef -.528** .638** -.507** 1.000 .473** .191 -.360** .133 .112 .207 

Sig. .000 .000 .000 . .000 .108 .002 .267 .348 .082 

FCO2 
Co-coef -.428** .627** -.357** .473** 1.000 .318** -.261* .036 .125 -.146 

Sig. .000 .000 .002 .000 . .007 .027 .764 .297 .220 

TDS 
Co-coef -.330** .643** -.475** .191 .318** 1.000 .197 .505** .659** .175 

Sig. .005 .000 .000 .108 .007 . .098 .000 .000 .141 

Alk 
Co-coef .384** -.335** .230 -.360** -.261* .197 1.000 .248* .082 -.117 

Sig. .001 .004 .052 .002 .027 .098 . .035 .492 .329 

Har 
Co-coef -.172 .337** -.125 .133 .036 .505** .248* 1.000 .616** -.063 

Sig. .148 .004 .295 .267 .764 .000 .035 . .000 .600 

EC 
Co-coef -.182 .516** -.292* .112 .125 .659** .082 .616** 1.000 .154 

Sig. .125 .000 .013 .348 .297 .000 .492 .000 . .196 

Sal 
Co-coef -.149 .117 -.035 .207 -.146 .175 -.117 -.063 .154 1.000 

Sig. .212 .330 .771 .082 .220 .141 .329 .600 .196 . 

Abbr. WT: Water temperature, DO: Dissolved oxygen, BOD: Biological oxygen demand, FCO2: Free Carbon dioxide, TDS: Total dis-

solved solids, EC: Electrical conductivity, Sal: Salinity, Alk: Alkalinity, Har: Total Hardness. 

Table 2. Pearson’s correlation values of  water quality parameters of Poma River  
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correlated with conductivity and the other water param-

eters (Table 2). 

The study indicated that the water parameters are cor-

related with each other, with certain parameters func-

tioning cumulatively, and they have effect on both water 

quality and the aquatic organisms present. The PCA 

analysis comprises loading values, eigenvalues, com-

ponent loading and percentage and cumulative per-

centage (Table 3, 4, Supplementary Fig. 1). the four 

Principal components account for 70.63 % of the total 

variance in the study. The first Principal component  

(Factor 1) defined 37.85 % of the variance, including 

water temperature, BOD, total hardness, TDS, and 

electrical conductivity, in the form of the highest weight-

age parameter. The second Principal component 

(Factor 2) comprised 59.06 % of the total variance and 

59.06 % of total variance and includes pH, free carbon 

dioxide and alkalinity. Whereas the third Principal com-

ponent (Factor 3) defined 70.63 % of the total variance 

and according to this Principal component analysis. 

WT, TDS (showed high positive loading), BOD and 

FCO2 showed positive loading against pH and DO 

(showed negative loading) on the same factor (PCA 1 

or Factor 1). The findings indicated that with an in-

crease of WT, TDS, BOD, and FCO2, pH and DO val-

ues decrease (Table 4 ), as exhibited by the correlation 

matrix (Table 2). pH, water temperature and DO are 

highly responsible (with high positive loading) for water 

quality variations. TDS, total hardness, EC and alkalini-

ty showed positive loading on the second factor (PCA 2 

or Factor 2). At the same time, salinity showed positive 

loading on PCA3 (Factor 3) with no correlation with any 

water parameters (Table 4), supported by Table 2. 

Hence, the analysis revealed that the water quality of 

Poma River and its biodiversity, including the abun-

dance of A. uniobarensis was greatly influenced by 

physical variables such as pH, WT, FCO2, TDS, alkalin-

ity, total hardness, and EC, and chemical factors such 

as DO and BOD. Mineral-like salinity also affected the 

variation of water quality in River Poma (Table 3, 4). 

According to some studies, physical and chemical vari-

ables result from the biological activities of aquatic bio-

ta or anthropogenic inputs (Ram et al., 2007; Taboada-

Castro et al., 2007; Sarwar et al., 2010; Hazarika, 

2013). 

 

Conclusion 

 

The present study showed the Poma River's habitat 

characteristics (physiochemical characteristics), where 

A. uniobarensis, an ornamental fish, coexisted with 

various other fish species. The recorded values of 

these parameters fell within an acceptable range 

(according to the standard values set for aquaculture 

by Bhatnagar and Devi (2013), with a higher DO level 

and a lower salinity level. The Kruskal-Walli’s, and 

Mann-Whitney tests indicated significant seasonal vari-

ations in the water parameters, with some changes 

noted during the study period. These variations can be 

attributed to the mixing of domestic waste, waste accu-

mulation at tourist spots along the river, and unplanned 

activities. These findings were supported by the corre-

lation coefficient analysis among the parameters and 

by the Principal component analysis. All analyses sug-

gest that the water in the Poma River is suitable for 

supporting A. uniobarensis and other aquatic organ-

isms. These findings also clearly revealed the preferred 

habitat for this sought-after wild ornamental fish. The 

Component Eigen values Percentage of variance Cumulative percentage of variance 

PCA1 3.785 37.848 37.848 

PCA2 2.121 21.206 59.055 

PCA3 1.157 11.573 70.628 

Table 3. PCA analysis: loading values, eigenvalues, component loading and percentage and cumulative percentage  

Parameters 
Components 

PCA1 PCA2 PCA3 

Water temperature (0C) 0.955     

DO (mgL-1) -0.732     

pH -0.729     

TDS (ppm) 0.715 0.587   

BOD (mgL-1) 0.686     

Free CO2 (mgL-1) 0.636     

Hardness (mgL-1)   0.775   

Electrical conductivity (µs/cm)   0.718   

Alkalinity (mgL-1)   0.631   

Salinity (ppt)     0.947 

Table 4. Results of the Principal component analysis (PCA) of different physicochemical parameters of study sites  
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findings will be beneficial in conducting captive re-

search using the species under simulated conditions to 

explore reproductive biology and artificial propagation.  
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