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PREFACE 

India is the third largest fish producing country and the second largest 

aquaculture fish producer in the world. India contributes about 7% to the global fish 

production. Around 70% of India’s fish production comes from inland waters, of which 

nearly 65% comes from aquaculture. Out of the total inland aquaculture production, 

Indian Major Carps are the most cultured freshwater fish followed by Exotic Carps, 

Minor Carps, Catfish and Trout. 

Fisheries and Aquaculture have been considered as an important means of 

poverty elevation and food security besides promoting health and well being. Fish 

continue to be one of the most traded food commodities worldwide.  

Around 14 million people are engaged in fisheries and its allied activities. 

Fisheries is an economic activity that involves harvesting fish or any aquatic organism. 

It may be Traditional, Small Scale Fisheries for sustenance, or Large-Scale, Commercial 

Fisheries for profit. 

The present research study was taken in order to assses the fish diversity form 

Uma River and investigate socio-economic status of fishermen community depends 

upon fishing in Uma River. The study will helpful in the conservation of fish fauna with 

direct involvement of fishermen, local society and strtategies to tackle overfishing along 

with upliftment of fishermen through scientifica way of fishery.  

- Dr. R. C. Mukwane 
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Abstract:  

 Survey of Uma River was carried out for a period of one year from July 2015 to June 

2016. We have recorded 28 species belonging to 7 orders, 9 families and 23 genera. 

Cyprinformes order dominated with 16 species followed by order siluriformes, 

perciformes and synbranchiformes each with 3 species and atheriniformes, 

osteoglossiformes and anguliformes each with 1 species where as members of order 

siluriformes, atheriniformes and anguliformes were on declining mode. Beside this study 

was taken to investigate the socio-economic status of the fishermen around the Uma River. 

Forty four fishermen were randomly selected from these areas who were solely involved in 

fishing in Uma River. Personal interview, cross check interview with extension agents, 

older persons were to collect the information about socio-economic status. In view of lack 

of information of fish diversity and socio-economic status of fishermen around the Uma 

River, present survey was undertaken. 

 A research study was taken in order to investigate socio-economic status of 

fishermen community depends upon fishing in Uma River during the period May 2016 to 

April 2017. Fourty four fishermen were randomly selected form these area’s who were 

involved in fishing in Uma River. Personal interview, cross check interview with extension 

agents, senior villagers and adult family members of fishermen were to get information 

about socio-economic status. The present survey was taken to understand poverty level of 

fishermen community depending upon available fishes in Uma River. 

Keywords: Uma River, Randomly, Fishermen, interview, Socio-economic status 
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CHAPTER I:  

INTRODUCTION  

he most wonderful mystery of the life may well be the means by which it created 

so much diversity from so little physical matter. The biological diversity of the 

earth and its origins has long been a source of amazement and curiosity. Current 

interest in diversity centers both on why there are so many species and on how diversity 

impacts population and ecosystem processes. However, the accelerating effects of human 

activities on biodiversity and the possibility that the loss of biodiversity might impact 

ecosystem functioning renewed interest in the effects of diversity on ecosystem processes 

and on ecosystem services essential to society (Joshi, 2014). 

 Among all the fauna of this universe, fish exhibit greater species diversity than any 

other group of vertebrates with 33,600 described species. Of these, about 58 % are marine, 

41 % are freshwater species, and only 1 % move back and forth between salt- and 

freshwater. As expected, marine fishes are the most diverse because saltwater covers 70 % 

on the earth. Only 1 % on the earth is covered by freshwater.  

 Fishes are the gill-bearing aquaticcraniate animals that lack limbs with digits. They 

form a sister group to the tunicates, together forming the olfactores. Included in this 

definition are the living hagfish, lampreys, and cartilaginous and bony fish as well as 

various extinct related groups. Tetrapods emerged within lobe-finned fishes, so 

cladistically they are fish as well. However, traditionally fishes are rendered paraphyletic 

by excluding the tetrapods. Because in this manner the term "fish" is defined negatively as 

a paraphyletic group, it is not considered a formal taxonomic grouping in systematic 

biology. The traditional term Pisces is considered a typological, but not a phylogenetic 

classification (Eschmeyer and Fong, 2013). 

 The earliest organisms that can be classified as fish were soft-bodied chordates that 

first appeared during the Cambrian period. Although they lacked a true spine, they 

possessed notochords which allowed them to be more agile than their invertebrate 

counterparts. Fish would continue to evolve through the Paleozoic era, diversifying into a 

wide variety of forms. Many fish of the Paleozoic developed external armor that protected 

them from predators. The first fish with jaws appeared in the Silurian period, after which 

many became formidable marine predators rather than just the prey of arthropods 

(Helfman et al., 2006). 

T 

https://en.wikipedia.org/wiki/Gill
https://en.wikipedia.org/wiki/Aquatic_animal
https://en.wikipedia.org/wiki/Aquatic_animal
https://en.wikipedia.org/wiki/Limb_(anatomy)
https://en.wikipedia.org/wiki/Digit_(anatomy)
https://en.wikipedia.org/wiki/Tunicate
https://en.wikipedia.org/wiki/Chordate
https://en.wikipedia.org/wiki/Hagfish
https://en.wikipedia.org/wiki/Lamprey
https://en.wikipedia.org/wiki/Chondrichthyes
https://en.wikipedia.org/wiki/Bony_fish
https://en.wikipedia.org/wiki/Tetrapod
https://en.wikipedia.org/wiki/Sarcopterygii
https://en.wikipedia.org/wiki/Cladistics
https://en.wikipedia.org/wiki/Paraphyletic
https://en.wikipedia.org/wiki/Systematics
https://en.wikipedia.org/wiki/Systematics
https://en.wiktionary.org/wiki/typology
https://en.wikipedia.org/wiki/Phylogenetic
https://en.wikipedia.org/wiki/Chordate
https://en.wikipedia.org/wiki/Cambrian
https://en.wikipedia.org/wiki/Vertebrate
https://en.wikipedia.org/wiki/Notochord
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 Most fishes are ectothermic, allowing their body temperatures to vary as ambient 

temperatures change, though some of the large active swimmers like white shark and tuna 

can hold a higher core temperature. Fishes are abundant in most bodies of water. They can 

be found in nearly all aquatic environments, from high mountain streams to the abyssal 

zone and even hadal zone depths of the deepest oceans (Nelson, 2006) 

 Fishes are an important resource for humans worldwide, especially as food. 

Commercial and subsistence fishers hunt fish in wild fisheries (see fishing) or farm them in 

ponds or in cages in the ocean (see aquaculture). They are also caught by recreational 

fishers, kept as pets, raised by fishkeepers, and exhibited in public aquaria. Fish have had a 

role in culture through the ages, serving as deities, religious symbols, and as the subjects of 

art, books and movies (Shubin, 2009). 

 Fish is a highly nutritive food that prefered by human. Throughout history, humans 

have utilized fish as a food source. Historically and today, most fish protein has come by 

means of catching wild fish. However, aquaculture, or fish farming, which has been 

practiced since last many years in India, is becoming increasingly important in many 

nations. Overall, about one-sixth of the world's protein is estimated to be provided by 

fish.That proportion is considerably elevated in some developing nations and regions 

heavily dependent on the sea. In a similar manner, fish have been tied to trade.Catching fish 

for the purpose of food or sport is known as fishing, while the organized effort by humans 

to catch fish is called a fishery. Fisheries are a huge global business and provide income for 

millions of people. The annual yield from all fisheries worldwide is about 154 million tons, 

with popular species including herring, cod, anchovy, tuna, flounder, and salmon (Helfman, 

2007). 

 Fish have been recognized as a source of beauty for almost as long as used for food, 

appearing in cave art, being raised as ornamental fish in ponds, and displayed in aquariums 

in homes, offices, or public settings. Recreational fishing is fishing for pleasure or 

competition; it can be contrasted with commercial fishing, which is fishing for profit. The 

most common form of recreational fishing is done with a rod, reel, line, hooks and any one 

of a wide range of baits. Angling is a method of fishing, specifically the practice of catching 

fish by means of a hook. Anglers must select the right hook, cast accurately, and retrieve at 

the right speed while considering water and weather conditions, species, fish response, 

time of the day, and other factors. 

https://en.wikipedia.org/wiki/Ectotherm
https://en.wikipedia.org/wiki/White_shark
https://en.wikipedia.org/wiki/Tuna
https://en.wikipedia.org/wiki/Core_temperature
https://en.wikipedia.org/wiki/Abyssal_zone
https://en.wikipedia.org/wiki/Hadal_zone
https://en.wikipedia.org/wiki/Fish_(food)
https://en.wikipedia.org/wiki/Wild_fisheries
https://en.wikipedia.org/wiki/Fish_farm
https://en.wikipedia.org/wiki/Aquaculture
https://en.wikipedia.org/wiki/Recreational_fishing
https://en.wikipedia.org/wiki/Recreational_fishing
https://en.wikipedia.org/wiki/Fishkeeping
https://en.wikipedia.org/wiki/Aquarium
https://en.wikipedia.org/wiki/Deity
https://en.wikipedia.org/wiki/Fish_as_food
https://en.wikipedia.org/wiki/Protein
https://en.wikipedia.org/wiki/Developing_nation
https://en.wikipedia.org/wiki/Fishing
https://en.wikipedia.org/wiki/Fishery
https://en.wikipedia.org/wiki/Herring
https://en.wikipedia.org/wiki/Cod
https://en.wikipedia.org/wiki/Anchovy
https://en.wikipedia.org/wiki/Tuna
https://en.wikipedia.org/wiki/Flounder
https://en.wikipedia.org/wiki/Salmon
https://en.wikipedia.org/wiki/Cave_art
https://en.wikipedia.org/wiki/Ornamental_fish
https://en.wikipedia.org/wiki/Aquarium
https://en.wikipedia.org/wiki/Commercial_fishing
https://en.wikipedia.org/wiki/Fishing_rod
https://en.wikipedia.org/wiki/Fishing_reel
https://en.wikipedia.org/wiki/Fishing_line
https://en.wikipedia.org/wiki/Fish_hook
https://en.wikipedia.org/wiki/Bait_(luring_substance)
https://en.wikipedia.org/wiki/Cast_net
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 This important biota of the nature is threatened by many factors like 

anthropogenicactivities and environmental alternations.  The 2006 IUCNRed List names 

1,173 fish species that are threatened with extinction. Because fish live underwater they 

are more difficult to study than terrestrial animals and plants, and information about fish 

populations is often lacking. However, freshwater fish seem particularly threatened 

because they often live in relatively small water bodies.  

 Overfishing is a major threat to edible fish such as cod and tuna. Overfishing 

eventually causes population collapse because the survivors cannot produce enough young 

to replace those removed. Such commercial extinction does not mean that the species is 

extinct; merely that it can no longer sustain a fishery. The main tension between fisheries 

science and the fishing industry is that the two groups have different views on the 

resiliency of fisheries to intensive fishing. In places such as Scotland, Newfoundland and 

Alaska, the fishing industry is a major employer, so governments are predisposed to 

support it. On the other hand, scientists and conservationists push for stringent protection, 

warning that many stocks could be wiped out within fifty years. A key stress on both 

freshwater and marine ecosystems is habitat degradation including water pollution, the 

building of dams, removal of water for use by humans, and the introduction of exotic 

species. Introduction of non-native species has occurred in many habitats. The fish that 

have caused problems by being introduced into alien environments 

 Beside this, increasing water pollution continuously threats this important biota. 

Water is unique component of nature and play an important role in the life from unicellular 

animals to man. The quality of water is described by its physical, chemical, and biological 

characteristics. Numerous manmade activities like addition of kitchen, bathrooms and 

toilet waste, industrial waste water, excess use of chemical fertilizers and pesticides has 

polluted environment of both surface and ground water. Increases in urbanization, 

industrialization, agriculture activity are harmful for fresh water resources in the nature. 

The pollution alters the water quality and makes it unsuitable for fish to survive. The water 

quality is mostly analyzed by its physico-chemical properties.  

 Wetzel (2001) suggest that physical properties of aquatic ecosystems are 

determined by a combination of heat, currents, waves and other seasonal distributions of 

environmental conditions. The morphometric of a body of water depends on the type of 

water body such as a lake, river, stream, wetland, estuary etc. and the structure of the earth 

surrounding the body of water. Lakes, for instance, are classified by their formation, and 

https://en.wikipedia.org/wiki/International_Union_for_Conservation_of_Nature
https://en.wikipedia.org/wiki/International_Union_for_Conservation_of_Nature
https://en.wikipedia.org/wiki/Tuna
https://en.wikipedia.org/wiki/Population_dynamics_of_fisheries
https://en.wikipedia.org/wiki/Fisheries_science
https://en.wikipedia.org/wiki/Fisheries_science
https://en.wikipedia.org/wiki/Fishing_industry
https://en.wikipedia.org/wiki/Commercial_fishing
https://en.wikipedia.org/wiki/Water_pollution
https://en.wikipedia.org/wiki/Invasive_species
https://en.wikipedia.org/wiki/Invasive_species
https://en.wikipedia.org/wiki/Morphometrics
https://en.wikipedia.org/wiki/Lake#Limnology
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zones of lakes are defined by water depth. River and stream system morphometric is 

driven by underlying geology of the area as well as the general velocity of the water. 

Another type of aquatic system which falls within the study of limnology is estuaries. 

Estuaries are bodies of water classified by the interaction of a river and the ocean or sea. 

Wetlands vary in size, shape, and pattern however the most common types, marshes, bogs 

and swamps, often fluctuate between containing shallow, freshwater and being dry 

depending on the time of year. 

 Light zonation is the concept of how the amount of sunlight penetration into water 

influences the structure of a body of water. These zones define various levels of 

productivity within aquatic ecosystems such as a lake. For instance, the depth of the water 

column which sunlight is able to penetrate and where most plant life is able to grow is 

known as the photic or euphotic zone. The rest of the water column which is deeper and 

does not receive sufficient amounts of sunlight for plant growth is known as the aphotic 

zone. The portion of the electromagnetic spectrum which is reflected when sunlight hits the 

surface of the water is known as albedo. 

 Similar to light zonation, thermal stratification or thermal zonation is a way of 

grouping parts of the water body within an aquatic system based on how each layer has 

different temperature variations. The less turbid the water, the more light is able to 

penetrate, and thus heating a thicker depth of water.Heating declines exponentially with 

depth in the water column, so the water will be warmest near the surface but progressively 

cooler as moving downwards. There are three main sections which define thermal 

stratification in a lake. The first is the epilimnion which is closest to the surface and 

experiences primarily wind circulation although the water is generally uniformly warm 

because of the close proximity to the surface. The layer below is often called the 

thermocline and is an area within the water column which tends to experience a rapid 

decrease in temperature. Finally, the layer which is the bottom-most within the body of 

water is the hypolimnion which has uniformly cold water because of its depth which 

restricts sunlight from reaching it. In temperate lakes, fall-season cooling of surface water 

to 4 °C results in turnover of the water column. 

 According to Boyd (2015), the chemical composition of water in a natural 

environment is influenced mainly by precipitation, type of soil and bedrock in the 

watershed, erosion, evaporation and sedimentation. All bodies of water have a certain 

composition of both organic and inorganic elements and compounds.There are hundreds of 

https://en.wikipedia.org/wiki/River
https://en.wikipedia.org/wiki/Stream
https://en.wikipedia.org/wiki/Estuary
https://en.wikipedia.org/wiki/Wetland
https://en.wikipedia.org/wiki/Photic_zone
https://en.wikipedia.org/wiki/Turbidity
https://en.wikipedia.org/wiki/Epilimnion
https://en.wikipedia.org/wiki/Thermocline
https://en.wikipedia.org/wiki/Hypolimnion
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variables which are considered to play a role in water quality however a few have been 

determined to be of greater interest regarding the role they play in aquatic ecosystem 

health. While certain biological activities have an impact on dissolved gas concentrations, 

nutrients, etc. human activity is one of the strongest influences on water quality. 

 Dissolved oxygen is an element which is necessary for a number of biological and 

chemical reactions which are critical to the proper functioning of the ecosystem. Some of 

the biological processes which alter the concentrations of dissolved oxygen include 

photosynthesis and aquatic organism respiration. Due to the role that photosynthesis plays 

in dissolved oxygen concentrations in a body of water. Oxygen profiles are affected by 

photosynthesis, wind mixing of surface waters, and respiration or organic matter, such that 

oxygen declines similar to the temperature profile. These profiles are based on similar 

principles as thermal stratification and light penetration. Since dissolved oxygen 

concentrations are driven primarily by photosynthesis, the amount of sunlight is a limiting 

factor in terms of how much photosynthesis can occur within the different levels of the 

water column where light is readily available. This means that dissolved oxygen levels are 

generally lower as you move deeper into the body of water because of the lower 

availability of light in those parts of the water. 

  Dissolve oxygen and dissolved carbon dioxide are often discussed together due the 

role they both play in aquatic organism respiration. These organisms absorb dissolved 

oxygen from the water to use in respiration and expel carbon dioxide as a byproduct of this 

process.Carbon dioxide tends to have an inverse diurnal relationship with oxygen. Nitrogen 

and phosphorus are ecologically significant nutrients in aquatic systems. Nitrogen is 

generally present as a gas in aquatic ecosystems however most water quality studies tend 

to focus on nitrate, nitrite and ammonia levels. Most of these dissolved nitrogen 

compounds follow a seasonal pattern with greater concentrations in the fall and winter 

months compared to the spring and summer. Phosphorus has a different role in aquatic 

ecosystems as it is a limiting factor in the growth of phytoplankton because of generally 

low concentrations in the water. Dissolved phosphorus is also crucial to all living things, is 

often very limiting to primary productivity in freshwater, and has its own distinctive 

ecosystem cycling.  

 Limnology classifies lakes or other bodies of water according to the trophic state 

index. An oligotrophic lake is characterized by relatively low levels of primary production 

and low levels of nutrients. A eutrophic lake has high levels of primary productivity due to 

https://en.wikipedia.org/wiki/Phosphorus_cycle
https://en.wikipedia.org/wiki/Trophic_state_index
https://en.wikipedia.org/wiki/Trophic_state_index
https://en.wikipedia.org/wiki/Primary_production
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very high nutrient levels. Eutrophication of a lake can lead to algal blooms. Dystrophic lakes 

have high levels of humic matter and have typically yellow-brown, tea-coloured waters. 

These categories do not have rigid specifications; the classification system can be seen as 

more of a spectrum encompassing the various levels of aquatic productivity. Hence, these 

physico-chemical properties directly relate the biodiversity in concern water body. As 

Communities of organisms that are dependent on each other and on their environment live 

in aquatic ecosystems (Keddy, 2010).  

 The suitable physico-chemical conditions of the water body help to increase the 

productivity of edible fishes. Now a days, these edible fishes are in high market demand so 

why the increase yield can help to provide the employment to local fishermen that mostly 

use to sell the fishes in domestic fish market.   

 Kumar et al. (2008) suggested that the domestic fish marketing system in India is 

neither efficient nor modern and is mainly carried out by private traders with a large 

number of intermediaries between producer and consumer, thereby reducing the 

fisherman’s share in consumer’s rupee. Physical facilities and infrastructure in all types of 

fish markets are far from satisfactory. Some of the problems in fish marketing include high 

perishability and bulkiness of material, high heterogeneity in size and weight among 

species, high cost of storage and transportation, no guarantee of quality and quantity of 

commodity, low demand elasticity and high price spread. 

 The efficient fish marketing system could eliminate some of the depressed pockets 

of malnutrition by supplying fish at reasonable prices to people living on subsistence level. 

There has not been a comprehensive study thereafter, covering a wider range of species, 

markets and their structure, conduct, performance and the status of policies relevant to fish 

marketing in the country. Some studies that have been conducted are concentrated on local 

markets with respect to one or two species. It is difficult to generalize the regional results 

since fish is a highly heterogeneous commodity with tremendous spatial and seasonal 

variations in size, quantity, quality and price. 

 For any market, fish passes through several intermediaries from the landing centre 

or fish pond to the consumer. The intermediaries are involved in providing services of 

headloading, processing, preservation, packing and transporting and these activities result 

in costaddition at every stage of marketing. The key intermediaries in fish marketing are: 

auctioneer, wholesaler, retailer and the vendor. Several other intermediaries like local fish 

collectors and fishermen cooperatives also exist in several markets. The biggest challenge 

https://en.wikipedia.org/wiki/Eutrophication
https://en.wikipedia.org/wiki/Algal_blooms
https://en.wikipedia.org/wiki/Humic_matter
https://en.wikipedia.org/wiki/Biocoenosis
https://en.wikipedia.org/wiki/Biota_(ecology)
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in documenting intermediaries in fish marketing is their multifunctional performances. 

There is no strict boundary between intermediaries and they perform several functions 

while marketing fish. The price spread of freshwater fish species is mostly calculated for 

different markets and for different marketing channels that involves the above mentioned 

intermediaries in markets.  

 The fish shows the variations being in size of the markets in terms of quantity of 

fish, number of traders, facilities, proximity to the consumers, etc. Most retailers are found 

selling fish by the roadside without maintenance of quality or hygiene and without access 

to drinking water, shelter and fish dressing platforms. Retail markets are found crowded in 

all the locations surveyed with excess number of traders selling fish even in the passages, 

leading to inconvenience and hygiene problems. Some retail outlets are fish shops operated 

individuals at consumer-friendly locations of cities. The retail outlets are found 

comparatively cleaner and more hygienic than the retail markets (Choureyet al., 2014).  

 Das et al. (2013) cleared that the domestic fish marketing holds a huge potential, it 

is still highly unorganized and unregulated in India. It has long been neglected for various 

reasons and serious efforts have not been made on marketing of fishes as compared to its 

production. The improvement in fish marketing system and distribution would not only 

reduce the demand-supply gap of fishes across country, but would also contribute to food 

and nutritional security of a vast majority of resurgent middle income population.  

 In this concern, the study was conducted for selected five stations on Uma river of 

Washim District of Indian State Maharashtra during February 2015 to January 2017 to 

evaluate the fish diversity status in relation to its water quality. Uma reservoir is among 

one of these important irrigation projects which is located on Uma River of Washim District 

which id tributary of Purna River. The river originates near Tapovan village that merge into 

Uma Reservoir (Washim District Gazetteer, 2015).  

 Washim covers the area of the district is 5,150 km²; further divided into 6 talukas 

(tehsils). The talukas are Malegaon, Mangrulpir, Karanja, Manora, Washim and Risod. It is 

located in the eastern region of Vidharbha. Akola lies to its north, Amravati lies to its north-

east, Hingoli lies to its south, Buldhana lies to its west, Yavatmal lies to its east. River 

Penganga is the main river of the district. It flows through the Tehsil of Risod. Later it flows 

through the boundary of Washim and Hingoli districts. River Kas is the main tributary of 

Penganga. River Kas meets Penganga about 1 km from the village of ShelgaonRajgure. River 

Arunavati and its tributaries originates in the Tehsil of Washim and them flows through the 

https://en.wikipedia.org/wiki/Taluka
https://en.wikipedia.org/wiki/Malegaon,_Washim
https://en.wikipedia.org/wiki/Mangrulpir
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tehsils of MangrulPir and Manora into the district of Yavatmal. River Katepurna originates 

in the hilly areas of the district and flows northwards through the tehsil of Malegaon and 

enters the Akola district.  

 

Figure 1: Map of Washim District  

 

 There are hilly ranges extending from through the tehsils of Malegaon, Washim, 

MangrulPir and Manora. There is plain region in the basins of River Penganga in the Risod 

Tehsil. The important cities are Washim, Risod, Karanja, Malegaon, MangrulPir, Manora 

and Shirpur. Washim is the largest city in the district. There are many well-known 

hospitals, Schools, Colleges and Banks in Washim City. It is especially famous for its Balaji 

Temple. It also has a railway junction. By railway is connected to Akola, Purna, Nanded and 

Khandwa. Karanja is another city. It has another railway junction. There are some parts 

covered by the forests. There are mainly two regions. Both the regions are protected under 

Katepurna Wildlife Sanctuary and Karanja Sohol Wildlife Sanctuary respectively. 

 Washim district shows a little variation in its climate along the North-South 

direction. It is mainly features Tropical Savannah Climate. But the Northern parts of the 

district consisting of hills and mountains that are raised to about 950 to 1000 meters 

shows a subtropical climate featuring heavily cold winters. The summers are extremely hot 

while the winters are dry and very cold the temperature may drop to or below 20 °C. The 

http://www.google.co.in/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjz2O632pzXAhXIuY8KHWjaBWsQjRwIBw&url=http://washim.nic.in/doc/indexENG.htm&psig=AOvVaw2v-azhFd5BBP5t54CDFja4&ust=1509602697577744
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district has recorded a minimum temperature of 17 °C while a maximum of 47.7 °C. The 

average annual rainfall in the district is 796.6 mm (Falling Rain Genomic, 2015).  

 There is great scope for developing fisheries in this state. Order cypriniformes 

includes the fish species are one of the most important groups of vertebrates for man. The 

nutritive as well as medicinal value of fish has been recognized from ancient time to recent 

era. There is a wide scope for the further development in the fisheries sector however; very 

less information is available about ichthyofauna present in the lotic and lentic habitats of 

Washim district. Therefore present attempt has been made to document the fish fauna 

available in Uma river basin and aim to scientific utilization for agricultural irrigation and 

fisheries activities, for sustained exploitation and simultaneous conservation of fisheries 

resources, basic scientific information on biodiversity. There is urgent need to carry out 

data about socio-economic status of fishermen population and formulation of schemes to 

help them to improve the overall status.  

 Finally, the objectives of the present study were to analyse the physico-chemical 

characteristics and diversity of fish fauna of Umariverand to suggest appropriate 

conservation and management strategies. Therefore, for the protection of aquatic life 

bioassay is primary oriented towards developing water quality and then used to develop 

water quality standards. Hence, the current investigation aims to achieve the following 

objectives: 

 To study the present status of fish fauna in Uma river at selected stations. 

 To analyse the physico-chemical properties of Uma river at selected stations. 

 To identify the relation between fish diversity and physico-chemical properties 

 To compare the obtained water quality with BIS drinking water standards. 

 To study the present domestic fish market status that concern with Uma river  

 To study & collect about socio-economic status of fishermen population and 

formulation of schemes to help them to improve the overall status. 
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CHAPTER II:  

REVIEW OF LITERATURE 

 Literature review is a text of a scholarly paper, which includes the current 

knowledge including substantive findings, as well as theoretical and 

methodological contributions to a particular topic. Literature reviews are 

secondary sources, and do not report new or original experimental work. Most often 

associated with academic-oriented literature, such reviews are found in academic journals. 

Literature reviews are a basis for research in nearly every academic field.  

In the era of globalisation, global warming and climate change are matter of concern 

to all, whether they are animals, plantsor even micro-organisms. Conservation is the only 

way that presently exists to save the biodiversity. The fish diversity in the river ecosystem 

is in no way exceptional from the current impact of global warming and climate change. 

Some of the most important recent publication concerns to present research are reviewed 

below.  

FISH BIODIVERSITY  

Vijaylaxmi et al. (2010) observed the freshwater fishes distribution and diversity 

status of Mullameri river, a minor tributary of Bheema River of Gulbarga district, Karnataka 

during from April 2006 to March 2008. During the study period fourteen freshwater fish 

species have been recorded. Monthly sampling was carried out in three sites. The result of 

the study reveals the occurrence of fourteen fish species belonging to five orders. The order 

Cypriniformes was dominant with seven fish species followed by order Siluriformes with 

four species, and the order Channiformes, Mastacembeliformes and Osteoglossiformes 

each with one species. The percent representation of different families of fishes is depicted 

in chart. Fish diversity was assessed by calculating the various diversity indices such as 

Shannon – Weiner biodiversity index (H), Simpson’s Dominance Index (D), Simpson’s index 

of diversity (1-D), Pielous Evenness and Margalef index of species richness. 

Jadhav et al. (2011) studied the freshwater fish fauna of Koyna River for a period of 

two years from May 2007 to April 2009. Study recorded 58 species belonging to 16 families 

and 35 genera. Eleven out of the 22 fish species endemic to the Western Ghats are 

restricted to the Krishna River system. Eight endemic fish species are known to be 

threatened because of various anthropogenic activities. Since the fish fauna of Koyna is 

relatively less threatened by anthropogenic stressors with currently no record of alien fish 

species, we propose that Koyna River can be considered as a refuge for conservation of 

some endemic and threatened freshwater fishes of the Western Ghats. Nevertheless, efforts 

A 

https://en.wikipedia.org/wiki/Scholarly_paper
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to maintain low anthropogenic interference and avoiding introduction of alien species are 

central to their proposal. 

Uchchariya et al. (2012) in his study on Tighra reservoir, 40 species of fishes 

belonging to 23 genera, 12 families and 6 orders were identified. The order Cypriniformes 

was found to be a major order with 55.0% percent contribution. Siluriformes with 20.0%, 

Perciformes with 15.0%, Synbranchiformes with 5.0% and Osteoglossiformes and 

Beloniformes with 1.5% contribution follow the sequence. According to CAFF (2006), out 

of 40 species of fish, two species of fishes are under endangered, eight species of fish under 

vulnerable, twenty species under lower risk near threatened, three species under lower 

risk least concern and four species were reported to be data deficient. Conservation steps 

of fish fauna in the Tighra reservoir have also been suggested. 

Paliwal et al. (2013) studied fish biodiversity profile in one of the largest reservoir 

in Gondia district. Authors have tried to document fish biodiversity. The population of 

fishes is found in abundance and majority of the fishes are exploited for human 

consumption. About 35 fish species belonging to 6 order and 16 families were recorded 

during study. The major carps, common carps, cat fishes and eel fishes are abundant. The 

sustainable management and utilization of this water resource is discussed for diversity, 

fisheries and its conservation 

Bakawale and Kanhere (2013) studied fish diversity of river Narmada during 

September 2006 to August 2007. After construction of SardarSarovar Dam on river 

Narmada a major part of the running water is being converted in to stagnant water. The 

fish fauna were studied during construction of dam on the river Narmada. The fish 

diversity is correlated with biological and various physico-chemical parameters that 

regulate the productivity and distribution of different species of the fishes. The fish 

population is abundant and majority of fishes are exploited for human consumption. The 

survey indicated that 51 species of fish were found in this zone of the river. The major fish 

abundance was noticed viz. major carps, minor carps and cat fishes. The several species of 

fish belonging order Clupiformes, Cypriniformes, Beloniformes, Opiocephaliformes, 

Mastacambelliformes, Siluriformes and Perciformes. In which maximum 37 species 

belonging to the order Cypriniformes. Some species of fishes like Cirrihinuscirrihosa, 

Aspidopariajaya, Colisafasciatus, Labeobata, Oreichthyscosuatis, Osteobramacotio etc. 

showed a declining trend in this stretch. The fish species diversity was decreasing. 

Diversity Index was lowest 0.53 in March and was highest 1 in October in the year 2006- 

2007. The main reasons behind the decline of species are habitat destruction, introduction 
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of exotic species, pollution and over fishing. An urgent need exists for studying the life 

history traits and demography of the most important threatened fishes, as lack of 

information on these aspects have significantly affected conservation efforts. 

Sheikh (2014) conducted study during June 2011 to July 2013 deals with the variety 

of freshwater fishes in Pranhita River at Sironcha, Dist, Gadchiroli. The result of the present 

investigation reveals that occurrence of 37 species belonging to 21 different genera, in 11 

families 08 order were recorded. The members of order cypriniformes were dominated by 

18 species followed by siluriformes with 08 species, perciformes 03, mastacembeliformes 

03, channiformes 02, Atheriniformes 01, Anguilliformes 01. 

Laxmappa et al. (2015) studied diversity of freshwater fish species of the Krishna 

River in Mahabubnagar district was studied from January 2012 to December 2014. The 

survey was mainly focused on Ichthyofaunal diversity. A total of 109 fish species belonging 

to 7 orders 19 families and 46 genera was recorded during the study. Order Cypriniformes 

were most dominant group represent by 61 species followed by Siluriformes, Perciformes, 

Synbranchiformes, Beloniformes, Osteoglossiformes and Anguilliformes. Among the 

families recorded, Cyprinidae was the most dominant followed by the Bagridae. Results of 

the present study showed that 59 species common, 31 species scanty and 19 species were 

found rare in the area. The study also revealed that the river is mostly stressed in nature 

due to anthropogenic activities and over exploitation of fishes throughout the year. This 

study suggested that some urgent steps and awareness programmes are needed to educate 

people about the importance of the Krishna River, its biodiversity and fish productivity in 

future. 

Mistry (2016) explained that Ahiran Wetland Lake is an important Bird Area 

situated in Murshidabad district, West Bengal, India has recorded 47 species of fish 

belonging to 18 families. Out of 47 species, 20 species of Cyprinidae families are dominated 

in the study area and represented by 42.55%. 6.38% found under the families of Channidae 

and Mastacembelidae in each, 4.25% found under the families of Cichlidae, Ambassidae, 

Anabantidae, Osphronemidae, Notopteridae, Clupeidae and 2.12% was found under the 

family Nandidae, Aplocheilidae, Clariidae, Heteropneustidae, Belonidae, Synbranchidae, 

Anguillidae, Gobidae, Tetraodontidae each. 

Ubarhande et al. (2016) carried out study from July 2013 to June 2015, 23 fish 

species under 21 genus 12 families and 07 orders were recorded. Cyprinidae family was 

dominant with 11 (47%) fish species. Bagridae family contribute 02 (09%), Channidae, 

Mastacembelidae, Cichlidae, Clariidae, Balitoridae, Siluridae, Schilbeidae, Poeciliidae, 
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Notopteridae and Mugilidae families contribute 01 (04%) fish species. Khadakpurna dam 

contribute ichthyofaunal diversity of Buldhana district and as well as Maharashtra state 

India. 

LIMNOLOGY  

Thirumala et al. (2011) observed the fish community of the Bhadra reservoir in 

relation to physic-chemical parameters from June-2004 to May-2005. Fish collections were 

done with gillnets of standardized dimensions with several mesh sizes. 33 fish fauna 

identified during the study belongs to Cyprinidae 18 species, Channidae 2 species, Bagridae 

and Siluridae with 3 species and a species each of Mastacembelidae, Ambassidae, Cichlidae, 

Claridae, Notopteridae, Cobitidae and Heteropneustidae. Besides identification, relative 

occurrence and economic importance of fishes are discussed. The species diversity is peak 

in post monsoon, coinciding with favorable conditions such as sufficient water and ample 

food resources. The diversity was low in premonsoon probably due to the shrinkage of the 

water spread of the reservoir. The high value of dissolved oxygen coupled with low 

biochemical oxygen demand and other nutrient levels indicate that the water body is 

moderately oligotrophic in nature. The factors responsible for declining population of fish 

species is discussed in detail. To save this diversity and to develop a sustainable fishery 

practices and proper documentation leading to diversity information system is an urgent 

need.  

Murugan and Prabhaharan (2012) studiedthe fish community of the Kamala basin 

reservoir in relation to physico-chemical parameters during June-2010 to May-2011. The 

water of the reservoir is used for producing electricity, fishery and livestock activities. Fish 

collections were done with gillnets of standardized dimensions with several mesh sizes. 35 

fish fauna identified during the study belongs to 22 family few includes Cyprinidae 31 

species, Cobitidae 4 species, Ophiocephalidae 4 species, Bagridae 6 species etc. Besides 

identification, relative occurrence and economic importance of fishes are discussed. All 

fishes are useful as commercial, predatory food fishes, which are useful as ornamental and 

larvicidal fishes. The species diversity is peak in post monsoon, coinciding with favorable 

conditions such as sufficient water and ample food resources. The diversity was low in pre-

monsoon probably due to the shrinkage of the water spread of the reservoir. The high 

value of dissolved oxygen coupled with low biochemical oxygen demand and other nutrient 

levels indicate that the water body is moderately oligotrophic in nature. The factors 

responsible for declining population of fish species is discussed in detail. To save this 
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diversity and to develop a sustainable fishery practices and proper documentation leading 

to diversity information system is an urgent need. 

Mohite and Samant (2013) stated the Western Ghats mountain range region in India 

is known for high biological diversity and endemism. Freshwater species on average are 

more endanger than terrestrial species. The Western Ghats are characterized by high fish 

taxonomic diversity. The study mainly focuses on the present status of the fish diversity, 

fishing activity and socioeconomic status of traditional fishermen community in Warna a 

tributary of River Krishna in its upper attachment in the Western Ghats region of south 

Maharashtra. The present fish diversity belonged to 4 orders, 10 families, 30 genera and 42 

species. In Warna basin riverine ecosystems and fishing activity in the basin is increasingly 

influenced by anthropogenic activities. The major environmental impacts on fisheries are 

due to change in land use pattern, transformation in river flow regime, riparian habitat 

loss, invasion of exotic species, over fishing and agricultural expansion. 

Saxena and Saxena (2014) in their study, examined fish diversity in relation to 

physico-chemical parameters of river Devaha, District Pilibhit, U.P., India. The samples of 

water and fish species were collected in summer, rainy and winter seasons from site I 

(Doony dam), site II (premerger site of river Khakra) and site III (post merger point of river 

Khakra) from June 2010 to December 2012. Fish species belonging to 15 families and 26 

genera were collected in the laboratory and identified. Cyprinids formed the most 

dominant group and were represented by 13 species belonging to 7 genera, followed by 

Bagridae (3 species). The distribution of fish showed interesting patterns about the species 

which were common to all the three sites. The Shannon-Weiner diversity index, ranged 

from 1.82 to 3.06 (lowest in May and highest in October), during the study period. The 

study showed that out of 34 species recorded 16 could be identified as at lower risk, 12 as 

vulnerable and 06 as endangered. The study showed that the river supports considerable 

diversity of fish fauna, about 52.94% fish being either vulnerable or endangered and are 

important for conservation. The river supports considerable percentage of food fish 

(86.5%), ornamental fish (4.92%) and sport fish (5.9%) and remaining of unidentified 

characteristics. The pollution potential of river was investigated by various physico-

chemical parameters viz., water temperature (0C), turbidity (NTU), conductivity (μmhocm-

1), pH, TDS (mg/L), DO (mg/L), BOD (mg/L) and COD (mg/L). This study would be useful 

for conservation, planning and management of fish fauna by reducing the pollution 

potential of the river. 
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Deshmukh (2015) studied the Physico - Chemical Characteristic of Pravara River. He 

was noted that pH of water at all sites varied within the same range (6.49 - 7.87), shows 

slightly alkaline nature of river water. Gradual increase in total alkalinity and hardness 

towards the down stream is, due to addition of effluents in river basin. The maximum 

concentration of TDS was recorded during summer, which decreases during rainy season. 

DO show significant inverse relationship with temperature. Gradual increase in BOD values 

toward the downstream is due to additional load of organic matter. Wide range of 

fluctuations, in CO2 concentration, may relate with water release periodically, from Wilson 

dam. Increase in nitrate, phosphate and chloride concentration towards down-stream was 

due to increase in sewage contamination in river basin. Slight decrease in average calcium 

concentration towards the down stream was found. The minimum nitrate was observed 

during summer, probably due to heavy growth of phytoplankton. 

Valentina et al. (2015) conducted a study during March 2011 to November 2013 to 

assess the limnological parameters and diversity of fishfauna of three hill streams of 

KarbiAnglong district, Assam. The parameters studied included air temperature, 

watertemperature, dissolved oxygen (D.O.), electrical conductivity, total dissolve solid 

(TDS), turbidity, free CO2, phosphate andalkalinity. The study recorded 62 species of fish 

represented by 7 orders, 15 families and 32 genera. Shannon-Weinerdiversity index of fish 

ranged from 3.28 to 3.88 which is indicative of rich fish diversity. However, interview with 

localfishermen have brought to light that there is decline of catches of many fish species in 

recent times. The fish fauna of thestudy area face serious threats from siltation, unscientific 

fishing, particularly use of pesticides and pollution. There is anurgent need to conserve hill 

streams and to adopt sustainable fishing practices. Report of thepresent study will be 

useful for monitoring water quality, fish diversity, threat perceptions and serve as 

baselineinformation for further research in the region. 

THREATS TO FAUNA  

Nath and Deka (2012) studied the Chandubi tectonic lake which is located in the 

west Kamrup district of Assam. The present study revealed that the study area has 63 

species of fishes which indicate the high fish diversity. It actsas a breeding ground of large 

number of major carps, minor carps, air breathing fishes and catfishes. It is much more 

diverse than the neighboring wetlands. But due to overexploitation and other 

anthropogenic factors like festival fishing, encroachment, conversion of wetland areasinto 

agricultural land etc., the fish diversity of the wetland is under great threat. Therefore, 

proper measures such as implementation of fishery laws and regulation strictly, providing 
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alternative livelihood to the local people should be taken immediately for the conservation 

of the fish diversity. 

Rao et al. (2013) conducted Ichthyofaunal survey of river Champavathi in 

Vizianagaram of Andhra Pradesh, India to assess the diversity of fish fauna, their 

conservation status and anthropogenic stress on the river Results of the present study 

revealed the occurrence of 63 species from 9 orders, 22 families and 41 genera. 

Cypriniformes was the most dominant order with 23 species followed by siluriformes and 

mugiliformes each with 11, perciformes with 7, anguilliformes, cyprinodontiformes and 

mastacembeliformes each with 3 and osteoglossiformes and elopiformes each with 1 

species. Among the families recorded, cyprinidae was the most dominant. Among the fishes 

collected. 13 species are abundant, 15 moderate, 23 common and 12 species are rare. 

Results showed the presence of 46 species of food fish, 49 ornamental, 13 cultivable and 6 

sport fish. Out of 63 species 6.34% are near threatened. 4.76% are vulnerable, 7.93% are at 

lower risk and 53.96% are least concern as per the report of the Conservation, Assessment 

and Management Plan workshop on freshwater fishes of India, 6.34% are endangered, 

20.63% are vulnerable and 39.68% are at lower risk. Habitat loss, pollution, overfishing 

and over exploitation are the major threats causing biodiversity loss of fish in the river of 

which habitat loss is the most contributing factor. 

Praveen et al. (2014) conducted a survey of fish fauna of the rivers such as 

Kundalika river at Kolad, Krishna river mouth at Wai village, Nira river at Serola village, a 

tributary of Krishna River at Venegoan belonging to Raigad District and Satara districts of 

Maharashtra, Northern Western Ghats was done for a period of one year during June 2012 

toJune 2013. In the present study, the freshwater fish fauna of some rivers of western 

Maharashtra were documented. The fish diversity was explored from rivers and the 

collected specimens were fixed in 5%formalin and about 35 fish species belonging to 16 

families and 30 Genus were recorded. Cyprinids were themost dominant group 

represented by 13 Genus. Raigad District is under severe threat of rapid industrialization 

and urbanization. Further, introduced exotic fish species like Gambusia affinis, Piaractus 

brachypomus, Poecilia reticulata and Pangasius hypophthalmus are becoming a major threat 

to the indigenous fish fauna of Raigad District. Implementations of conservation measures 

are necessary to protect the diverse fauna of Raigad District. 

DOMESTIC FISH MARKET STATUS 

Narayan (2012) studied Fish Market Management and Vendors Status in Mumbai. 

He stated that fish disappearing from the seas, fisher-men face a loss of productive activity. 
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In frustration they turn to alcoholism. They borrow money for gam-bling. Their 

bitterness is an additional burden for fisherwomen, who struggle to hold their 

families together and cope with increased wife beating and dissertation. In study it was 

found that female are more in fish market in comparison to male vendors. Since we had 

more female members in study, it showed that females were doing both responsibilities of 

looking after the house chores and marketing related activities efficiently. Due to limited 

access to capital and lack of advance knowledge theyare unable to process and preserve 

fish for longer time and unable to earn more price. Sound marketing infra-structure is 

inevitable for increasing income of the fisherman. 

Das et al. (2013) conducted a study to analyse the marketing structure, marketing 

channels, producer’s share, marketing margins and marketing efficiency in the selected fish 

markets of Tripura. The study has also identified the marketing channels for fish produced 

locally and fish brought in from other states. The marketing efficiencies have been found to 

vary from 51 per cent to 88 per cent, depending upon the length of marketing channel. The 

marketing efficiency is higher for fish produced locally than for fish brought in from other 

states. The fisher’s share in consumer’s rupee varies across different marketing channels 

and is more for fish produced and sold locally. The study has identified the constraints 

being faced by the fishers in marketing and has suggested some measures for easy 

operation and regulation of fish marketing in Tripura. 

Chourey et al. (2014) conducted a study based on a survey of Bhopal fish market 

with help of direct observations, interview technique and a standard format of 

questionnaire which are filling up by fish seller. Study dated that Fish market of study areas 

is faced many problem like greater uncertainty in fish production, highly perishable nature 

of fish, assembling of fish from numerous landing centers, too many species and as many 

demand pattern violent and frequent fluctuations in prices, difficulties in adjusting supply 

to variations in demand and need for transportations of fish in specialized means of 

transport, erratic supply of electricity, inadequate cold storage facilities, stalls to display 

the fish, proper arrangement of sitting of marketers etc. 

Verma et al. (2015) carried out a study the market performance and socio-economic 

status of wholesale vendors Naveen Machhali Mandi Mahanva of district Gorakhpur (Uttar 

Pradesh) during the year 2014 with covering 30 respondents. A pre-tested interview 

schedule was used for collection of the information from fish sellers. The demographic 

variables viz. age, education, caste, family size, educational status, experience and 

occupation whereas market performance viz. marketing channels, producer’s share, 
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marketing margins, marketing efficiency and marketing channels were studied through a 

general information schedule. The data were analyzed statistically using descriptive 

statistics. The results of thestudy revealed that fish trading were carried out only by men. 

The constraints faced by stakeholder were also identified. There is need to impart training 

to stakeholders to strengthen the knowledge about fishtrading. In order to improve trading 

efficiency, Govt. and extension worker would plan and execute need based training 

programme. This would certainly increase the trading as well as revenue to stakeholders. 

Bharali and Deka (2016) studied the socio–economic condition of the fisher 

community of adjoining area of Muduki Bajar, which is situated near a well-known tectonic 

wetland, Chandubi and the river Batha, which is originated from Meghalaya and joins to 

Kulsi Riverat Kukurmara. The result reveals a very miserable condition. Fishing is found to 

be the prime business of the studied area wherethe literacy among the respondents is very 

poor of which a majority of them are illiterate. Most of the fisher is in late middle agewith 

daily income ranging from Rs. 500 to Rs. 1500. The prime cause for poor condition 

observed to the most of the fisher may bedue to lack of social infrastructure, non-

development of education, high family size, scarcity of alternate employment opportunities, 

non-availability of own fishing net etc. It is important to note that the most of fishers have 

to depend on the riverBatha and Kulsi because fishing is actually banned in Chandubi Beel 

as this wetland is under the forest department and interestingly 12% fisher has shifted to 

agriculture as prime business which is also not economical and act as one of the important 

factors for their poor socio-economic condition. However, their financial condition is 

inclined by the ecotourism development in Chandubibeel, but still it cannot fulfil their 

minimum requirements. 

The above review is sufficiently cleared the present scenario of fish diversity, its 

relation with physico-chemical parameters, threats to fauna and domestic fish market 

status. Therefore present attempt has been made to document the fish fauna available in 

Uma river basin and aim to scientific utilization for agricultural irrigation and fisheries 

activities, for sustained exploitation and simultaneous conservation of fisheries resources, 

basic scientific information on biodiversity. There is urgent need to carry out data about 

socio-economic status of fishermen population and formulation of schemes to help them to 

improve the overall status.  
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CHAPTER III: OBSERVATIONS AND RESULTS 

OBSERVATION OF FISH FAUNA 

he study was conducted during February 2015 to January 2017 to analyse the 

status of fish fauna in Uma river basin at selected five locations near Poha (A), 

Parwa (B), Ukarda (C), Kajaleshwar (D) and Uma reservoir (E). Study revealed the 

presence of 28 species belonging to 06 orders and 10 families (Table 1). Among observed 

orders, Cypriniformes and Family Cyprinidae were more abundant. The observations on 

the species studied are as mentioned below. 

 

Figure 1: Status of observed fish orders and families during study period 
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Table 1: Fish fauna of Uma river basin of Washim District, Maharashtra 

A ORDER: CYPRINIFORMES Common  Name Status 

I Family: Cyprinidae  

1.  Catla catla (Hamilton-Buchanan, 1822) Catla A 

2.  Labeo rohita (Hamilton-Buchanan, 1822) Rohu A 

3.  Labeo boga (Hamilton- Buchanan, 1822) Tembti C 

4.  Labeo pangsia (Hemilton-Buchanan, 1822) Boharya O 

5.  Cyprinus carpio(Linnaeus, 1758) Kaman A 

6.  Puntitus dorsalis (Jerdon, 1849) Podshi C 

7.  Puntitus chola (Hemilton-Buchanan, 1822) Tepri O 

8.  Puntitu sticto (Hemilton – Buchanan, 1822) Pepdi R 

9.  Tor khudree (Sykes, 1839) Temri F 

10.  Osteo bramacatio (Silas, 1952) Kharpati F 

11.  Hypothalmichthys molitrix (Valenciennes, 1844) Chandera C 

12.  Salmostoma horai (Silas, 1951) Chal/ Udan R 

13.  Thyririchthys sandkhol (Sykes, 1838) Sandkoli O 

14.  A. mola (Hemilton- Buchnan, 1822) Mutri O 

II Family: Cobitidae   

15 Lepidocephalus thermalis (Valenciennes, 1846) Girgos R 

B ORDER : PERCIFORMES   

III Family:Cichlidae   

16 Oreochromis mossambica (Peters, 1852) Kombada O 

IV Family:Gobidae   

17 Glossogobinus giuris (Hemilton-Buchanan, 1822) Dhangarya R 

V Family:Channidae   

18 Channa marulis (Hemilton- Buchanan, 1822) Marrel A 

19 Channa punctatus (Bloach, 1793) Dokh A 

20 Chandanama (Hemilton-Buchanan, 1822) Chandva O 

C ORDER: SYNBRANCHIFORMES    

VI Family:Mastacembelidae   

21 M.  pancalus (Hamilton-Buchanan, 1822) Bam O 
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22 Mastocembelus armatus (Lacepede, 1800) Wair R 

D ORDER: SILURIFORMES   

VII Family: Siluridae   

23 Ompak bimaculatus (Bloch, 1797) Patola A 

VIII Family: Bagaridae   

24 Mystus cavasius (Hamilton-Buchanan, 1822) Katirna C 

25 Sperata seenghala (Sykes, 1841) Singata A 

26 Mystus montanus ( Jerdon, 1849) Shingat C 

E ORDER: BELONIFORMES    

IX Family: Belonidae   

27 Xenentodon cancila (Hemilton-Buchanan, 1822) Chatari A 

F ORDER: OSTEOGLOSSIFORMES   

X Family: Notopteridae   

28 Notopterus notopterus (Pallas, 1769) Bhangad A 

 

1. Catla  catla ( Hamilton – Buchanan,  1822) / Catla / Katla 

Fin Formula: D iii-iv 14-15, A iii 5, P i 20, V i8 

 

 One of the common fastest growing edible fish and largest carp, found in deeper 

parts of river; very strong fish and may jump over the fishing net when capture; Large 

silvery fish with a massive head with prominent eyes and wide mouth with prominently 

thick lips without teeth; lower jaw slightly protruded.  Body broad, deep and stout; dorsal 

side more convex. Body covered with large sized, dark coloured compactly arranged scales. 

Long pectoral fins extending towards the base of the pelvic fin, forked caudal fin. 
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2. Labeo rohita ( Hamilton – Buchanan, 1822)/Rohu/Tambda Masa 

Fin Formula: D iii-iv 12-14, A ii- iii 5, P i 16-18, V i 8. 

 

 Most famous major carp; finest food fish; Body elongated with moderately rounded 

abdomen. Prominent head with blunt snout; Body colour brownish grey to blackish above 

and silvery white on lower side; Scales large in size with orange to reddish in centre. Body 

trapezoid and compressed. Abdominal edges with steep slope from anal to pelvic fin base. 

Mouth Small directed upward. Lips thick and fringed with distinct inner folds above and 

below; presence of one pair of short and thin barbell. Tail homocercal. 

 

3. Labeo boga (Hamilton- Buchanan, 1875) / Bogalebeo/  Chankora 

Fin Formula: D ii-iv  9-10, A ii 5, P i 15, V i 8.  

 

 Fish Body elongated. Dorsal body more convex than ventral, Mouth  fairly narrow.  

Snout blunt; eyes moderate in size, not visible from underside of head. Dorsal fin inserted 

nearer to snout tip than to base of caudal fin. Body colour dark brown dorsally, silvery on 

sides and belly. Body measures upto 60 cm. Fish commonly found in clear rivers and tanks, 

ponds. Tail homocercal type.  
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4. Labeo pangusia  ( Hamilton – Buchanan, 1822) / Panguasia/ Boharya 

Fin Formula:  D ii 9, A ii 5, P i 16, V i 8.  

 

 Fish body elongated. Paired and unpaired fins well developed. Tail homocercal  type. 

Scales small in size and are compactly arranged.  Dorsal profile of fish body shows more 

convex than ventral part of the body. Mouth small. Lips thick and un-fringed. Snout over 

hanging mouth; Eyes small and not visible from the underside of head.  Paired and 

unpaired fins well developed. Dorsal fin inserted nearer to snout-tip than to base of caudal 

fin.  Caudal fin forked.  Body colour dull green. Belly and side are light. Scales with dark 

mark. Dorsal and caudal fins grey. Pelvic and anal fins colourless, tinged with red. 

 

5. Cyprinus carpio ( Linnaeus, 1758) / Common Carp / Kaman  

Fin Formula:  D iii-iv 18-20, A iii 5, P i 5, V i 8 

 

 Body elongated, stout; major edible carp. Body oblong and moderately compressed. 

Body profile of fish shows dorsal profile more convex than ventral.  Snout of fish projecting 

beyond mouth. Eyes small and not visible from underside of head. Paired and unpaired fins 

well developed. Dorsal fin inserted nearer to snout tip than to base of caudal fin. Tail 

homocercal type.  Scales large and compactly arranged. Body colour greatly variable, 

yellow green or grey above, silvery on sides and belly. Fish commonly found in clear rivers 

and tanks, ponds, and inundated (watery) fields.  
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6. Puntius dorsalis  ( Jerdon, 1849) / Long Snouted Barb/ Podshi 

Fin Formula   :  D iii-iv 8, A iii 5, P i 11-14, V i 8.  

 

 A popular food fish. Body of fish elongated. Mouth Sub terminal. Snout long and 

pointed. Paired and unpaired fins well developed. Dorsal fin inserted nearer to caudal fin 

base than to snout tip. Tail homocercal type. Body color olive green in colours and laterally 

silvery. Abdomen silvery white. A black blotch on caudal fin base and a blotch on anterior 

dorsal fin base in young. Scales large and compactly arranged.  

 

7. Puntius chola ( Hamilton - Buchanan, 1822) / Swamp barb / Tepri 

Fin Formula   :  D iii 8, A ii 5, P i 14, V i 8. 

 

 Body of fish fairly deep and compressed.  Body ventral profile considerably less 

convex than dorsal profile. Paired and unpaired fins well developed. Dorsal fin inserted 

equidistance between snout tip and base of caudal fin. Body colour silvery with olive-green 

on back, yellowish  green on flanks, abdomen pale, a spot on operculum, often black spot 

near the base of caudal fin (at 21st -23rd scale), dorsal fin spotted. Tail homocercal type. 

Eyes small and not visible from the underside of head, belly and sides light colour.  
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8. Puntius ticto ( Hamilton - Buchanan, 1822) / Ticto barb/ Tepdi 

Fin Formula   :  D iii-iv 8, A ii-iii 5, P i 12-14, V i  

 

 Body small, rather deep and compressed. Headcompressed. Snout projecting 

beyond mouth.  Small eyes not visible from underside of head. Paired and unpaired fins 

well developed. Fins Dorsal fin inserted equidistance between snout tip and base of caudal 

fin. Body colour bright greenish on dorsal side, silvery on sides and on belly region. Dark 

markings present on the dorsal fin. Tail homocercal type.  

 

9. Tor khudree (Sykes, 1839)/ Mahseer/ Temri 

Fin Formula:  D iv 9, A i 7, P i 14, V i 8.  

 

 Body elongated, stout and fairly deep. Eyes small and visible from the underside of 

head. Body colour of dorsal side of fish greyish green whereas lateral side pinkish with 

green gold above. Light bluish grey colour on the lower part of the body.  Abdomen silvery 

white. Body covered with cycloid scales. Scales compactly arranged. Tail homocercal type. 

Paired and unpaired fins are well developed.  
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10. Osteobrama cotio peninsularis (Silas, 1952) / Osteobrama/ Kharpati 

Fin Formula   :  D iii-iv 8-9, A iii 28-31, P i 12-14, V i 9.  

 

 Body is trapezoid and considerably compressed. Body abdominal edge trenchant 

from base of pectoral fin to caudal fin, but rounded in front of pelvic fin.  Paired and 

unpaired fins well developed.Dorsal fin spine serrated and weak whereas anal fin long. Eye 

large, visible from the underside of head. Scales small in size; Body colourbright silvery 

with scattered pigment spots on back, a dark coloured spot on shoulder. Tail homocercal 

type. 

 

11. Hypophthalmichthys molitrix  ( Valenciennes, 1844) / Silver Carp/ Chandera 

Fin Formula   :  D iii 7, A ii-iii 12-14, P i 17, V i 7.  

 

 Body stout and compressed. Eyes small in size. Head of the fish small. Mouth of fish 

terminal in position.. Lower jaw slightly longer than upper jaw. Paired and unpaired fins 

well developed.  Dorsal fin short inserted slightly behind pelvic fin. Lateral line Complete. 

Scales small and cycloid type. Colour silvery-white with blood red sports on body especially 

on caudal peduncle.  Fins dark coloured. Caudal fin homocercal type.  
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12. Salmostoma horai  ( Day, 1873) / Horai razor/ Chal- Udan 

Fin Formula   :  D iii 7, A iii 15, P i 11-12, V i 8.  

 

 Body elongated and narrow; Body Profile of fish has ventral profile more convex 

than dorsal. Mouth oblique; Lower jaw with rudimentary symphysial process. Eyes not 

visible from the underside of head. Paired and unpaired fins well developed. Dorsal fin of 

fish short, inserted well anterior to anal fin.  Pectoral fin long. Scales large. Body colour of 

fish gray green on upper side often silvery with white green band. Dorsal and anal fin 

colourless.  Caudal fin homocercal type.  

 

13. Thynnichthys sandkhol   ( Sykes, 1838) / Sandkhol carp/ Sandkoli 

Fin Formula   :  D iii 9, A ii  5, P i 18, V i 8.  

 

 Body moderately elongated. Paired and unpaired fins well developed.  Dorsal fin 

small in size and inserted midway that slightly opposite to pelvic fin.  Tail compressed. 

Head broad.  Gill cover large; Mouth wide and terminal in position, lower jaw fairly 

prominent  Lateral line Complete. Scales small in size. Body color Silvery white, upper 

surface dark, head purple.  Fins colourless. Tail homocercal type. Body covered with cycloid 

scales. Scales compactly arranged.  
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14. Amblypharyngodon  mola    ( Hamilton – Buchanan, 1822 ) / Mola / Mutri  

Fin Formula   :  D ii-iii 7, A ii-iii 5-6, P i 13-15, V i 8 

 

               Body elongated. Eyeslarge in size. Scale Small in size. Lateral Line incomplete, 

ceases after 9 to 18 scales. Body color golden yellow with a broad silvery lateral band. 

Paired and unpaired fins are well developed.  Body covered with cycloid scales. Small 

sceales compactly arranged. Dorsal, anal and caudal fin with dark markings. Pectoral and 

pelvic fin  colourless. Tail homocercal. 

 

15. Lepidocephalus thermalis  ( Valenciennes, 1846)/ Malabar loach/ Girgos 

Fin Formula   :  D ii-iii 6, A ii-iii 5, P i 6-7, V i 6.  

 

 Body Elongated, slightly compressed anteriorly and strongly posteriorly. Mouth 

inferior and wide. Paired and unpaired fins well developed. Dorsal fin inserted somewhat 

anterior to pelvic fin. Caudal fin almost square. Body colorgrey to delicate grey green. 

Presence of 8 to 10 irregular blotches along flanks. A small black spot on upper half of base 

of caudal fin. Caudal fin protocercal type. Eyes small. Caudal fin deeply emarginated.  
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16. Oreochromis mossambica   (Peters, 1852) / Tilapia / Kombada 

Fin Formula   :  D xv –xvi 10-12, A iii 10-11, P 14-15, V i 5.   

 

 Body elongated, fairly deep and compressed. Upper body convex than lower. Mouth 

large and wide. Body color light grey to yellowish. Male fish with dark colored fins with 

their tip is red. Paired and unpaired fins are well developed. Tail protocercal type.  Body is 

discoid. Tail protocercal type. Single nostril on each side of head. 

 

17. Glossogobius giuris (Hamilton – Buchanan, 1822) / Tank globy/ Rengsa 

Fin Formula   :  D vi + i 8-9, A I 7-8, P i 16-21.    

 

 Body cylindrical. Head large and flattened. Eyes  dorsally placed. Paired and 

unpaired fins well developed. Dorsal fin divided and the anterior lobe being spiny. Usually 

two dorsal fins. Pelvic fins fused forming a disc, which enables the fish to stick to the floor 

or sides.  Body color brown with dark marking both on the body and on fins.  Five dark 

blotches on flanks andsides of head with irregular violet spots.  Caudal fin rounded. Pelvic 

fins well developed. Tail protocercal type. 
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18. Channa marulius (Hamilton- Buchanan. 1822)/ Giant snakehead/ Maral 

Fin Formula:  D 45-55, A 28-36, P 16-18, V 6. 

 

 Head resembles with snake head. Body elongated and fairly rounded in cross 

section. Eye moderate size; Body color above lateral line grayish green.  Five to six dark 

oval blotches on sides of fish sbody Paired and unpaired fins well developed.  Dorsal and 

anal fin with white spots. Dorsal and anal fins soft rayed. Head scales larger in size than 

body scales. Tail protocercal type. 

 

19. Channa punctatus (Bloch 1793)/ Channa / Dokh 

Fin formula: D 28-33; A 20-23, P i 15-18; V6. 

 

 Head resembles with snake head. Body pale brownish coloration with numerous 

spots and stripes on the body and fins. Mouth is terminal and cleft oblique. Young blackish 

with a bright yellow lateral line from head to tail. Pectoral fins plain. Pectoral fin extends to 

anal fin. Caudal fin rounded and homocercal. five scale row between opercular angle and 

post border of orbit. 
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20. Chandanama (Hamilton – Buchanan, 1822)/ Perchlet/ Chandva 

Fin Formula:  D vii + i 15-17, A iii 15-17, P ii 12, V i 5     

 

 Body shape of fish is ovate and strongly compressed. Mouth large with prominent 

lower jaw. Body color transparent, silvery-yellowish with a band along the flank.  Body 

with sparsely scattered minute black dots, which on the shoulder collect into an oblong 

patch. Eyes  prominently large with black coloured. Patred and unpaired fins well 

developed. Scales large and ctenoid type. Fins bright orange colored. Upper half of the 

Dorsal fin deep black. Caudal fin dusky orange with a pale outer border. Tail homocercal 

type.    

 

21. Macrognathus pancalus (Hamilton- Buchanan, 1822)/ Striped spiny eel / Bam  

Fin Formula:  D XXIV-XXVI 30-42, A III 31-46, P 17-19, C 12.  

 

 Body slender and slightly compressed.  Pre-opercular spines with 2 to 5 spines. 

Mouth Small. Paired and unpaired fins well developed. Dorsal fin inserted above middle of 

pectoral fin.  Dorsal fin and anal fin separated from caudal fin.  Body color greenish olive 

along back, yellowish on belly and with many yellowish-white spots on sides and often 

striped with dark brown vertical stripes.  Pectoral and caudal fins yellow with numerous 

minute black spots. Tail protocercal type. 



Ichthyofauna of Uma River 

(ISBN: 978-93-91768-44-7) 

33 
 

22. Mastacembelus armatus (Bloch, 1797)/ Tire- track spiny eel/ Wire  

Fin formula: D 32 – 40/ 64 – 92, A III 64 – 90, P 21- 27, C 14 – 17  

 

 Body long and slender snake-like. Snout prolong and mouth small. Body colour rich 

brown with bold zigzag markings. A black band runs from the eyes along the length of the 

length of the body. Dorsal and caudal fin wide and fused with the caudal fin. Dorsal fin 

inserted above middle or posterior third of pectoral fin. Dorsal spines short, spread over 

anterior half of the body, starting from behind the head.  

 

23. Ompok bimaculatus (Bloch, 1797)/ Butter catfish/ Patola 

Fin Formula   :  D 4, A ii -iii 57-58, P i 12-14, V i 7-8.  

 

 Body laterally flattened. Mouth wide. Paired and unpaired fins well developed. 

Caudal fin  of fish forked; Dorsal fin small knife-like.  Anal fin extending over more than ¾ 

length of the body; body brownish-silvery and back of fish is greenish; Fins yellowish. 

Individuals may have darker mottling on back and sides.  A black spot present on shoulder.  

A pair of barbell present.  
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24. Mystus cavasius (Hamilton- Buchanan. 1822)/ Gangetic Mystus / katirna 

Fin Formula:  D i 7, A iv 7-9, P i 8, V i 5.  

 

 Body elongated and compressed. Eyes small; Head conical; Mouth small and 

transverse. A long pair of barbells extended up to the tail in adults. Body colormetallic blue 

to dark gray with a pale stripe along the sides. Dull white color on abdomen.  Fins dark; 

Paired and unpaired fins well developed. Pectoral fin with strong spine, Body without 

scales, Adipose fin present. Tail homocercal type 

 

25. Sperata seenghala (Bloch, 1797)/ Giant river catfish/  Singata 

Fin formula: D i 7, A iii 8-9, P i 9, V i 5, C 19-21 

 

 Body elongated and compressed. Mouth wide and sub terminal. Four pairs of 

barbells present; the longest extends up to the pelvic fin or anal fin. Dorsal fin inserted 

above half of the pectoral fin. Pectoral fin does not reach to pelvic fin. Pelvic fin do not 

reach anal fin. Anal fin do not reach caudal fin base. Body colour dark grey above and 

silvery on the sides. Body without scales. Pectoral fin with strong spine. 
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26. Mystus montanus (Bloch, 1797)/ Wynaad  Mystus/ Shingat 

Fin formula: D i 7, A iii 9,P i 6, V i 5. 

 

 Body elongated and compressed. Maxillary barbells extend posteriorly to anal fin. 

Body colour silvery dorsally, tinge of yellow along abdomen, silvery line along flank 

terminating in a dark spot at the base of caudal fin. Bluish spot on the shoulder. Fins tinged 

with green.Body without scales. Caudal fin homocercal type. Long adipose fin. Pectoral fin 

with long adipose spine.  

 

27. Xenentodon cancila ( Hamilton- Buchanan. 1822) /Fresh water garfish / 

Chatari. 

Fin Formula: D 15-18, A 16-18, P 11, V 6 

 

 Body elongated and slightly compressed. Eyes small. Dorsal fin inserted usually 

anterior to origin of anal fin. Color of dorsal side greenish, side green- silvery, fading to 

whitish below. Silvery colored lateral band with a dark marking extend from sides.  A series 

of four or five blotches on sides of body in between pectoral and anal fin.  Dorsal and anal 

fin dark edged. Elongated jaws. Pelvic fin abdominal, small cycloid scales.  
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28. Notopterus notopterus  (Pallas, 1769)/Grey featherback / Bhangad 

Fin Formula:  D 7-9, A+C 100-110, V 5-6.   

 

 Body oblong and strongly compressed. Head Compressed. Pre orbital: Serrated. 

Fins:  Dorsal fin inserted nearer to snout tip than to the base of Ventral fin.  Pectoral fin 

extends beyond anal fin origin.  Upper jaw extends to middle of eye. Colour Silvery white 

with numerous fine grey spots on body and head, which dark along the narrow back.  No 

transverse bars on back. Small and slender dorsal fin with eight to ten fin rays. Large eyes.  

PHYSICO-CHEMICAL ANALYSIS OF WATER 

 The study was conducted during February 2015 to January 2017 to analyse the 

physicochemical status of Uma river basin at selected five locations near Poha (A), Parava 

(B), Ukarda (C), Kajaleshwar (D) and Uma reservoir (E). The observed results are 

mentioned below.  

1. Water Temperature  

 Uma riverWater temperature is an important factor which influences the chemical, 

biochemical and biological characteristics of river water. Water temperature ranges from 

20.10C to 27.80C the minimum water temperature was recorded in winter months and 

maximum in summer months. Following Table 2 and 3 and Figure 2 represents the 

observed results.   

2. pH 

The pH is one of the most important factors in measuring water quality. It indicates 

the concentration of hydrogen ions. Present investigation shows the range of Uma river 

water pH ranges from 7.2 to 8.8. The pH was minimum during winter and higher in 

summer season at the selected sites for research A to E.  Following Table 4 and 5 and 

Figure 3 represents the observed results.   
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Table 2: Water temperature at different stations during year 2015-16 

Sr. No. Months A B C D E Mean + SD 

1 Feb. 15 21.2 21.6 21.3 21.8 21.9 21.56 0.305 

2 Mar. 15 22.0 22.4 22.0 22.7 22.8 22.38 0.377 

3 Apr. 15 26.3 26.3 26.8 26.9 26.6 26.46 0.277 

4 May 15 27.4 27.6 27.5 27.8 27.8 27.62 0.179 

5 June 15 27.5 27.8 27.4 27.6 27.0 27.46 0.297 

6 July 15 26.2 26.4 26.0 26.5 26.5 26.32 0.217 

7 Aug. 15 25.7 27.1 27.0 26.4 27.2 26.68 0.630 

8 Sept. 15 24.0 26.2 26.6 27.2 27.1 26.22 1.305 

9 Oct. 15 23.0 25.0 24.1 24.3 26.4 24.56 1.254 

10 Nov. 15 23.0 24.6 24.4 24.1 25.2 24.26 0.811 

11 Dec. 15 21.0 21.8 22.0 21.7 21.6 21.62 0.377 

12 Jan. 16 20.4 20.1 21.0 21.2 21.4 20.82 0.55. 

 

Table 3: Water temperature at different stations during year 2016-17 

Sr. No. Months A B C D E Mean + SD 

1 Feb. 16 20.5 20.3 20.6 20.7 20.7 20.56 0.167 

2 Mar. 16 21.7 21.6 21.8 21.2 21.6 21.58 0.228 

3 Apr. 16 27.3 27.4 27.8 27.8 27.6 27.58 0.228 

4 May 16 28.2 28.4 28.3 28.1 28.7 28.34 0.230 

5 June 16 28.3 28.6 28.5 28.4 27.9 28.54 0.270 

6 July 16 24.5 24.9 25.0 25.4 25.4 25.04 0.378 

7 Aug. 16 24.6 25.3 25.0 24.9 24.8 24.92 0.259 

8 Sept. 16 24.2 24.1 23.9 23.7 23.7 23.92 0.228 

9 Oct. 16 21.6 21.7 21.8 21.3 21.5 21.58 0.192 

10 Nov. 16 21.3 21.1 21.1 21.6 21.7 21.36 0.279 

11 Dec. 16 21.1 21.5 21.3 21.7 21.3 21.38 0.228 

12 Jan. 17 20.3 21.0 20.8 20.7 20.6 20.48 0.259 
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Figure 2: Water Temperature at different station of Uma river Basin 

 

 

Table 4: Water pH at different stations during year 2015-16 

Sr. No. Months A B C D E Mean + SD 

1 Feb. 15 8.5 8.4 8.4 8.4 8.5 8.44 0.055 

2 Mar. 15 8.2 8.2 8.1 8.4 8.3 8.24 0.114 

3 Apr. 15 8.3 8.2 8.1 8.3 8.3 8.26 0.089 

4 May 15  8.2 8.2 8.2 8.7 8.6 8.38 0.249 

5 June 15 8.4 8.4 8.3 8.7 8.9 8.54 0.251 

6 July 15  8.6 8.5 8.1 8.8 8.8 8.56 0.288 

7 Aug. 15 8.1 8.2 8.4 8.4 8.1 8.24 0.152 

8 Sept. 15 8.5 8.4 8.4 8.4 8.3 8.40 0.071 

9 Oct. 15 7.2 7.4 7.2 7.3 7.3 7.28 0.084 

10 Nov. 15 7.5 7.4 7.7 7.5 7.8 7.58 0.164 

11 Dec. 15 7.6 7.6 7.8 7.8 7.8 7.72 0.110 

12 Jan. 16 8.2 8.4 8.3 8.3 8.4 8.32 0.084 
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Table 5: Water pH at different stations during year 2016-17 

Sr. No. Months A B C D E Mean + SD 

1 Feb. 16 8.2 8.6 8.4 8.4 8.3 8.38 0.148 

2 Mar. 16 8.3 8.3 8.2 8.2 8.3 8.26 0.055 

3 Apr. 16 8.4 8.4 8.8 8.8 8.8 8.64 0.219 

4 May 16 8.8 8.6 8.8 8.6 8.8 8.72 0.110 

5 June 16 8.6 8.6 8.8 8.8 8.5 8.66 0.134 

6 July 16 8.3 8.3 8.6 8.5 8.1 8.36 0.195 

7 Aug. 16 8.1 8.3 8.3 8.4 8.3 8.28 0.110 

8 Sept. 16 8.4 8.5 8.5 8.5 8.2 8.42 0.130 

9 Oct. 16 7.9 7.3 7.2 7.3 7.6 7.46 0.288 

10 Nov. 16 7.5 7.4 7.3 7.3 7.5 7.40 0.100 

11 Dec. 16 7.6 7.6 7.8 7.9 7.8 7.74 0.134 

12 Jan. 17 8.3 8.2 8.3 8.4 8.2 8.28 0.084 

 

 

Figure 3: Water pH at different station of Uma river Basin 

3. Turbidity: 

The turbidity of Uma river was ranges from 7.00 NTU to 9.85 NTU. It was maximum 

during monsoon while decreased during winter and summer.  
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Table 6: Water Turbidity at different stations during year 2015-16 

Sr. No. Months A B C D E Mean + SD 

1 Feb. 15 7.80 7.85 7.60 7.60 7.60 7.68 0.124 

2 Mar. 15 7.15 7.25 7.60 7.80 7.85 7.56 0.317 

3 Apr. 15 6.10 6.25 6.90 6.60 6.60 6.55 0.317 

4 May 15 6.14 6.30 6.30 6.10 6.10 6.18 0.104 

5 June 15 7.30 7.35 7.35 7.40 7.45 7.37 0.057 

6 July 15 8.25 8.90 8.60 8.70 8.70 8.63 0.239 

7 Aug. 15 9.60 9.80 9.80 9.80 9.70 9.74 0.089 

8 Sept. 15 8.50 8.50 8.70 8.75 8.75 8.64 0.129 

9 Oct. 15 8.16 8.40 8.40 8.50 8.50 8.39 0.139 

10 Nov. 15 8.28 8.26 8.26 8.25 8.60 8.32 0.151 

11 Dec. 15 8.60 8.65 8.65 8.60 8.66 8.63 0.029 

12 Jan. 16 8.10 8.15 8.20 8.10 8.35 8.18 0.104 

 

 

Table 7: Water turbidity at different stations during year 2016-17 

Sr. No. Months A B C D E Mean + SD 

1 Feb. 16 7.60 7.90 7.70 7.00 7.35 7.51 0.347 

2 Mar. 16 7.55 7.60 7.65 7.65 7.55 7.60 0.050 

3 Apr. 16 6.20 6.20 6.70 6.20 6.45 6.35 0.224 

4 May 16 6.20 6.45 6.40 6.25 6.35 6.33 0.104 

5 June 16 7.45 7.35 7.45 7.30 7.45 7.34 0.071 

6 July 16 8.20 8.80 8.40 8.60 8.65 8.53 0.233 

7 Aug. 16 9.40 9.85 9.60 9.35 9.65 9.51 0.202 

8 Sept. 16 9.00 8.40 8.90 9.10 8.70 8.82 0.277 

9 Oct. 16 8.45 8.60 8.40 8.55 8.30 8.46 0.119 

10 Nov. 16 8.35 8.20 8.30 8.35 8.40 8.32 0.076 

11 Dec. 16 8.60 8.60 8.50 8.55 8.55 8.56 0.042 

12 Jan. 17 8.10 8.25 8.20 8.25 8.30 8.22 0.076 
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Figure 4: Water turbidity at different station of Uma river Basin 

 

4. Total Dissolve Solids (TDS) 

During study period the total dissolved salts (TDS) found in Uma river water was to 

be maximum in rainy season (343.5 mg/l) and it was minimum during summer (127.4 

mg/l). Following 8 and 9 and Figure 5 represent the results.  

Table 8: Water TDS at different stations during year 2015-16 

Sr. No. Months A B C D E Mean + SD 

1 Feb. 15 218.1 216.3 230.3 220.3 220.8 221.16 5.417 

2 Mar. 15 180.9 188.1 187.1 187.3 188.2 186.32 3.068 

3 Apr. 15 155.1 160.1 165.5 168.1 168.5 163.46 5.750 

4 May 15 128.3 127.3 127.5 130.4 135.5 129.80 3.415 

5 June 15 226.5 238.5 230.3 230.5 245.0 234.16 7.472 

6 July 15 340.1 343.5 343.5 340.5 3403 341.58 1.758 

7 Aug. 15 315.5 315.8 320.5 320.6 330.1 320.50 5.900 

8 Sept. 15 311.0 318.5 320.5 320.5 330.0 320.10 6.777 

9 Oct. 15 260.5 255.4 260.0 260.0 266.3 256.38 3.877 

10 Nov. 15 260.1 260.1 270.3 270.7 260.1 264.26 5.698 

11 Dec. 15 226.5 230.4 230.4 220.1 220.5 225.58 5.078 

12 Jan. 16 215.5 215.7 230.0 225.5 225.8 222.50 6.546 
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Table 9: Water TDS at different stations during year 2016-17 

Sr. No. Months A B C D E Mean + SD 

1 Feb. 16 222.5 226.5 245.3 240.5 238.9 234.74 9.743 

2 Mar. 16 190.1 188.7 183.2 183.2 188.0 186.64 3.230 

3 Apr. 16 165.9 163.3 168.3 165.5 170.5 166.70 2.768 

4 May 16 135.3 127.4 127.4 135.0 138.0 132.62 4.906 

5 June 16 160.5 170.3 175.0 175.0 178.5 171.86 6.987 

6 July 16 290.5 295.0 290.6 293.5 310.0 295.92 8.103 

7 Aug. 16 325.5 320.5 343.5 343.5 335.5 333.70 10.45 

8 Sept. 16 338.5 330.5 320.0 322.0 310.0 324.20 10.82 

9 Oct. 16 261.0 258.6 270.3 276.1 265.5 257.30 7.097 

10 Nov. 16 260.5 265.0 260.1 265.3 260.4 262.26 2.644 

11 Dec. 16 228.1 230.0 228.0 238.1 228.0 229.82 4.366 

12 Jan. 17 216.1 210.3 218.6 224.6 228.3 234.74 7.079 

 

 

 

Figure 5: Water TDS at different station of Uma river Basin 
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5. Total Hardness 

During the period of investigation total hardness in the Uma River water ranged 

between 120 mg/l to 164 mg/l, the maximum values were recorded during summer season 

while in winter minimum total hardness content was detected. 

Table 10:Water total hardness at different stations during year 2015-16 

Sr. No. Months A B C D E Mean + SD 

1 Feb. 15 135 138 134 135 130 134.5 2.881 

2 Mar. 15 145 147 143 148 146 145.8 1.924 

3 Apr. 15 151 155 153 158 156 154.6 2.702 

4 May 15 158 160 168 165 161 161.8 4.037 

5 June 15 146 142 143 146 144 144.2 1.789 

6 July 15 138 135 138 136 137 136.2 1.304 

7 Aug. 15 130 132 130 130 132 130.8 1.095 

8 Sept. 15 132 132 137 134 133 133.6 2.074 

9 Oct. 15 130 132 134 132 130 131.6 1.673 

10 Nov. 15 126 124 130 132 133 129.0 3.873 

11 Dec. 15 130 126 128 132 135 130.2 3.493 

12 Jan. 16 120 124 126 130 128 126.0 3.847 
 

Table 11:Water total hardness at different stations during year 2016-17 

Sr. No. Months A B C D E Mean + SD 

1 Feb. 16 137 140 138 137 137 137.8 1.304 

2 Mar. 16 141 144 146 147 142 144.0 2.550 

3 Apr. 16 150 153 151 156 154 152.8 2.387 

4 May 16 156 159 163 164 163 160.4 3.391 

5 June 16 148 144 145 147 143 145.4 2.074 

6 July 16 140 142 138 137 137 138.8 2.168 

7 Aug. 16 132 131 133 130 131 131.4 1.140 

8 Sept. 16 131 130 134 133 134 132.4 1.817 

9 Oct. 16 130 131 133 132 133 131.8 1.304 

10 Nov. 16 128 124 133 127 128 128.0 3.240 

11 Dec. 16 130 124 124 130 127 127.0 3.000 

12 Jan. 17 120 123 124 128 126 124.2 3.033 
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Figure 6: Water total hardnessat different station of Uma river Basin 

6. Total Alkalinity  

During the period of investigation total alkalinity in the Uma River water ranged 

between 182 mg/l to 263 mg/l the maximum values of total alkalinity recorded during 

summer season while in winter minimum total alkalinity content was detected. The tables 

4.2.6.1 and 4.2.6.2 and figure 4.2.6represent the results. 

Table 12: Water total alkalinity at different stations during year 2015-16 

Sr. No. Months A B C D E Mean + SD 

1 Feb. 15 215 230 222 231 231 225.8 7.120 

2 Mar. 15 230 231 226 228 230 229.0 2.000 

3 Apr. 15 250 253 255 250 250 251.6 2.302 

4 May 15 260 268 262 260 265 257.0 3.464 

5 June 15 251 258 256 256 258 255.8 2.864 

6 July 15 242 246 248 247 248 246.2 2.490 

7 Aug. 15 238 236 238 235 233 235.4 2.121 

8 Sept. 15 226 221 220 230 228 224.4 4.359 

9 Oct. 15 195 198 200 200 205 199.6 3.647 

10 Nov. 15 188 180 180 181 183 182.4 3.362 

11 Dec. 15 206 208 206 201 204 205.0 2.646 

12 Jan. 16 208 206 208 205 205 206.4 1.517 
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Table 13: Water total alkalinity at different stations during year 2016-17 

Sr. No. Months A B C D E Mean + SD 

1 Feb. 16 220 235 223 233 231 228.4 6.542 

2 Mar. 16 228 226 230 228 232 228.8 2.280 

3 Apr. 16 255 261 258 256 254 256.8 2.775 

4 May 16 258 256 260 263 263 260.0 3.082 

5 June 16 253 249 248 248 250 249.6 2.074 

6 July 16 244 248 247 248 246 246.6 1.673 

7 Aug. 16 237 239 238 237 235 237.2 1.483 

8 Sept. 16 221 224 223 233 229 226.0 4.899 

9 Oct. 16 190 196 201 204 206 193.4 6.465 

10 Nov. 16 186 184 183 182 183 183.6 1.517 

11 Dec. 16 204 205 203 207 204 204.6 1.517 

12 Jan. 17 204 207 206 206 207 206.0 1.225 

 

 

Figure 7: Water total alkalinityat different station of Uma river Basin 

7. Dissolved Oxygen  

It was observed that the value of D.O. fluctuates from 5.20 mg/l to 11.40 mg/l. The 

maximum values were recorded during December (winter) and minimum during July 

(monsoon).  
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Table 14: Water dissolve oxygen at different stations during year 2015-16 

Sr. No. Months A B C D E Mean + SD 

1 Feb. 15 7.10 7.30 7.70 7.80 7.60 7.50 0.292 

2 Mar. 15 6.25 6.30 6.55 7.10 7.30 6.30 0.476 

3 Apr. 15 6.40 6.45 6.30 6.80 7.70 6.53 0.574 

4 May 15 6.40 6.55 6.50 6.80 6.60 6.57 0.148 

5 June 15 6.25 6.30 6.30 6.60 6.70 6.43 0.205 

6 July 15 5.40 5.45 5.60 5.50 5.90 5.57 0.199 

7 Aug. 15 5.20 5.25 5.35 5.70 5.80 5.46 0.272 

8 Sept. 15 7.60 7.80 7.60 7.25 7.10 7.47 0.286 

9 Oct. 15 8.80 9.30 9.80 9.60 9.60 9.36 0.390 

10 Nov. 15 10.90 10.60 10.60 10.80 10.75 10.73 0.130 

11 Dec. 15 11.25 11.35 11.30 11.30 11.30 11.30 0.035 

12 Jan. 16 11.20 11.35 11.30 11.35 11.20 11.28 0.076 

 

Table 15: Water dissolve oxygen at different stations during year 2016-17 

Sr. No. Months A B C D E Mean + SD 

1 Feb. 16 7.30 7.20 7.25 7.25 7.20 7.24 0.042 

2 Mar. 16 6.40 6.35 6.60 6.20 6.20 6.35 0.166 

3 Apr. 16 6.30 6.10 6.25 6.15 6.25 6.21 0.082 

4 May 16 6.60 6.60 6.15 6.25 6.30 6.38 0.208 

5 June 16 6.20 6.20 6.40 6.45 6.35 6.36 0.115 

6 July 16 5.60 5.45 5.50 5.40 5.60 5.51 0.089 

7 Aug. 16 5.10 5.15 5.25 5.20 5.20 5.18 0.057 

8 Sept. 16 7.00 7.40 7.25 7.25 7.35 7.25 0.154 

9 Oct. 16 7.30 7.25 7.15 7.35 7.35 7.28 0.084 

10 Nov. 16 9.70 9.40 10.00 10.20 10.35 9.93 0.383 

11 Dec. 16 11.30 11.40 11.35 11.40 11.30 11.35 0.050 

12 Jan. 17 11.20 11.20 11.25 11.25 11.10 11.19 0.061 
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Figure 8: Water dissolve oxygenat different station of Uma river Basin 

 

8. Chlorides  

During the period of investigation chlorides in the Uma River water ranged between 

9.4 mg/l to 14.9 mg/l, the maximum values of chlorides recorded during summer season 

while in winter minimum chloride content was detected. 

Table 16: Water chlorides at different stations during year 2015-16 

Sr. No. Months A B C D E Mean + SD 

1 Feb. 15 12.8 12.2 12.6 12.4 12.6 12.52 0.228 

2 Mar. 15 13.7 13.4 12.7 13.3 13.3 13.48 0.363 

3 Apr. 15 13.6 13.8 13.8 13.7 13.7 13.72 0.084 

4 May 15 14.0 14.2 14.1 14.0 14.1 14.08 0.084 

5 June 15 12.6 13.3 13.4 13.3 13.6 13.44 0.378 

6 July 15 13.1 12.9 12.6 12.8 12.8 12.64 0.182 

7 Aug. 15 12.7 12.6 12.7 12.4 12.6 12.60 0.122 

8 Sept. 15 11.6 11.4 11.5 11.7 11.9 11.62 0.192 

9 Oct. 15 10.2 10.7 10.5 10.6 10.4 10.48 0.192 

10 Nov. 15 9.7 9.6 9.6 9.9 9.9 9.74 0.152 

11 Dec. 15 9.5 9.3 9.1 9.3 9.6 9.36 0.195 

12 Jan. 16 9.8 9.7 9.7 9.8 9.8 9.76 0.055 
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Table 17: Water chlorides at different stations during year 2016-17 

Sr. No. Months A B C D E Mean + SD 

1 Feb. 16 11.4 11.7 11.9 11.6 11.3 11.58 0.239 

2 Mar. 16 13.2 13.7 13.0 13.5 13.3 13.34 0.270 

3 Apr. 16 13.8 13.6 13.6 13.5 12.9 13.48 0.342 

4 May 16 14.7 14.3 14.2 14.5 14.9 14.52 0.286 

5 June 16 12.8 12.7 12.3 12.3 12.7 12.56 0.241 

6 July 16 12.7 12.7 12.6 12.5 12.1 12.52 0.249 

7 Aug. 16 12.8 12.6 12.4 12.3 12.7 12.56 0.207 

8 Sept. 16 11.8 11.9 11.7 11.5 11.4 11.66 0.207 

9 Oct. 16 10.2 10.6 10.4 10.4 10.3 10.38 0.148 

10 Nov. 16 9.6 9.5 9.4 9.6 9.8 9.58 0.148 

11 Dec. 16 9.4 9.6 9.8 9.8 9.7 9.66 0.167 

12 Jan. 17 9.7 9.5 9.4 9.5 9.6 9.54 0.114 

 

 
 

Figure 9: Water chloridesat different station of Uma river Basin 

9. Sulphate 

During the period of investigation sulphates in the Uma River water ranged between 

7.3mg/l to 12.2 mg/l, the maximum values of sulphates recorded during summer season 

while in winter minimum sulphates content was detected. 
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Table 18: Water sulphate at different stations during year 2015-16 

Sr. No. Months A B C D E Mean + SD 

1 Feb. 15 7.8 7.4 7.9 7.9 7.6 7.72 0.217 

2 Mar. 15 8.8 8.9 8.5 8.7 8.7 8.72 0.148 

3 Apr. 15 8.3 8.3 9.3 9.7 9.3 8.98 0.642 

4 May 15 10.1 10.6 10.5 10.5 10.4 10.42 0.192 

5 June 15 10.3 10.4 10.6 10.7 10.7 10.54 0.182 

6 July 15 11.3 11.7 10.8 10.6 11.3 11.54 0.439 

7 Aug. 15 12.0 11.9 11.8 11.6 11.8 11.62 0.148 

8 Sept. 15 12.1 11.8 11.6 12.1 11.8 11.82 0.217 

9 Oct. 15 11.8 11.7 11.8 11.8 11.1 11.84 0.305 

10 Nov. 15 8.0 8.8 8.8 8.6 8.6 8.56 0.329 

11 Dec. 15 8.5 8.3 8.3 8.4 8.4 8.38 0.084 

12 Jan. 16 7.8 7.6 7.8 7.3 7.4 7.58 0.228 
 

 

Table 19: Water sulphate at different stations during year 2016-17 

Sr. No. Months A B C D E Mean + SD 

1 Feb. 16 7.5 7.3 7.8 7.8 7.4 7.56 0.230 

2 Mar. 16 7.7 8.6 8.4 8.4 8.6 8.54 0.371 

3 Apr. 16 8.2 8.3 9.1 9.6 9.5 9.34 0.658 

4 May 16 10.1 10.5 10.4 10.4 10.3 10.34 0.152 

5 June 16 10.4 10.2 10.1 10.6 10.8 10.42 0.286 

6 July 16 11.1 11.4 10.9 10.7 10.6 10.54 0.321 

7 Aug. 16 12.2 11.9 11.7 11.8 11.4 11.60 0.292 

8 Sept. 16 12.2 12.0 12.1 11.9 11.9 12.42 0.130 

9 Oct. 16 11.7 11.5 11.6 11.3 11.5 11.52 0.148 

10 Nov. 16 8.4 8.3 8.5 8.5 8.9 8.52 0.228 

11 Dec. 16 8.6 8.4 8.5 8.2 8.3 8.40 0.158 

12 Jan. 17 7.6 7.8 7.5 7.5 7.6 7.60 0.122 
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Figure 10: Water sulphateat different station of Uma river Basin 

 

10. Magnesium  

During the period of investigation sulphates in the Uma River water ranged between 

4.2 mg/l to 10.6 mg/l, the maximum values of sulphates recorded during summer season 

while in winter minimum sulphates content was detected. 

Table 20: Water magnesium at different stations during year 2015-16 

Sr. No. Months A B C D E Mean + SD 

1 Feb. 15 6.3 5.6 5.7 6.4 6.4 6.08 0.396 

2 Mar. 15 8.8 8.9 8.9 8.8 8.1 8.70 0.339 

3 Apr. 15 9.7 9.6 9.7 9.7 9.5 9.64 0.089 

4 May 15 10.6 10.8 10.7 10.5 10.4 10.60 0.158 

5 June 15 9.6 9.7 9.4 9.7 9.5 9.58 0.130 

6 July 15 8.3 8.8 9.4 9.4 8.8 9.54 0.467 

7 Aug. 15 9.2 9.8 9.4 9.6 9.9 9.58 0.286 

8 Sept. 15 7.6 7.6 7.3 7.3 7.2 7.40 0.187 

9 Oct. 15 5.8 5.9 5.7 5.6 5.5 5.70 0.158 

10 Nov. 15 5.3 5.3 5.5 5.4 5.5 5.40 0.100 

11 Dec. 15 4.8 4.7 4.8 4.7 4.6 4.72 0.084 

12 Jan. 16 4.1 4.2 4.1 4.3 4.2 4.18 0.084 
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Table 21: Water magnesium at different stations during year 2016-17 

Sr. No. Months A B C D E Mean + SD 

1 Feb. 16 6.2 5.8 5.9 6.3 6.4 6.12 0.259 

2 Mar. 16 8.7 8.7 8.6 8.5 8.1 6.52 0.249 

3 Apr. 16 9.7 9.5 9.5 9.6 9.3 9.52 0.148 

4 May 16 10.5 10.3 10.6 10.5 10.3 10.44 0.134 

5 June 16 9.5 9.7 9.6 9.6 9.4 9.56 0.114 

6 July 16 8.2 8.7 9.6 9.3 9.1 9.38 0.545 

7 Aug. 16 9.3 9.6 9.1 9.5 9.4 9.38 0.192 

8 Sept. 16 7.6 7.4 7.6 7.4 7.6 7.52 0.110 

9 Oct. 16 5.6 5.9 5.8 5.7 5.6 5.72 0.130 

10 Nov. 16 5.2 5.4 5.6 5.8 5.7 5.54 0.241 

11 Dec. 16 4.7 4.3 4.3 4.6 4.5 4.48 0.179 

12 Jan. 17 4.2 4.3 4.8 4.7 4.6 4.52 0.259 

 

 

Figure 11: Water magnesiumat different station of Uma river Basin 

11. Nitrates 

During the period of investigation nitrate in the Uma River water ranged between 

0.41 mg/l to 0.65 mg/l, the maximum values of nitrate recorded during summer season 

while in winter minimum nitrate content was detected. 
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Table 22: Water Nitrate at different stations during year 2015-16 

Sr. No. Months A B C D E Mean + SD 

1 Feb. 15 0.41 0.42 0.43 0.47 0.47 0.44 0.028 

2 Mar. 15 0.51 0.52 0.51 0.50 0.52 0.51 0.008 

3 Apr. 15 0.59 0.51 0.55 0.52 0.51 0.53 0.034 

4 May 15 0.63 0.68 0.61 0.62 0.63 0.62 0.027 

5 June 15 0.61 0.63 0.63 0.63 0.65 0.63 0.014 

6 July 15 0.51 0.52 0.52 0.53 0.55 0.52 0.015 

7 Aug. 15 0.57 0.52 0.57 0.55 0.55 0.55 0.020 

8 Sept. 15 0.44 0.43 0.47 0.47 0.50 0.46 0.028 

9 Oct. 15 0.41 0.41 0.43 0.42 0.41 0.41 0.009 

10 Nov. 15 0.42 0.44 0.43 0.45 0.45 0.43 0.013 

11 Dec. 15 0.46 0.43 0.44 0.44 0.43 0.44 0.012 

12 Jan. 16 0.43 0.42 0.43 0.44 0.45 0.43 0.011 
 

 

 

Table 23: Water nitrate at different stations during year 2016-17 

Sr. No. Months A B C D E Mean + SD 

1 Feb. 16 0.46 0.44 0.45 0.48 0.48 0.46 0.018 

2 Mar. 16 0.51 0.53 0.53 0.51 0.52 0.52 0.010 

3 Apr. 16 0.59 0.52 0.54 0.51 0.53 0.53 0.031 

4 May 16 0.67 0.63 0.64 0.65 0.64 0.64 0.015 

5 June 16 0.63 0.62 0.64 0.65 0.67 0.64 0.019 

6 July 16 0.54 0.51 0.52 0.54 0.53 0.53 0.013 

7 Aug. 16 0.57 0.54 0.55 0.54 0.51 0.54 0.022 

8 Sept. 16 0.43 0.42 0.46 0.45 0.49 0.45 0.027 

9 Oct. 16 0.42 0.43 0.41 0.41 0.42 0.42 0.008 

10 Nov. 16 0.43 0.43 0.41 0.41 0.44 0.42 0.013 

11 Dec. 16 0.44 0.47 0.45 0.47 0.43 0.45 0.018 

12 Jan. 17 0.42 0.43 0.42 0.41 0.43 0.42 0.008 
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Figure 12: Water nitrateat Different station of Uma river Basin 

 

12. Phosphates  

During the period of investigation phosphate in the Uma River water ranged 

between 0.90 mg/l to 5.70 mg/l, the maximum values of nitrate recorded during monsoon 

season while in summer and winter minimum nitrate content was detected. 

Table 24: Water phosphate at different stations during year 2015-16 

Sr. No. Months A B C D E Mean + SD 

1 Feb. 15 1.32 1.30 1.42 1.45 1.38 1.37 0.064 

2 Mar. 15 1.81 1.86 1.83 1.82 1.85 1.83 0.021 

3 Apr. 15 2.13 1.90 2.00 2.15 2.22 2.08 0.128 

4 May 15 2.80 2.71 2.86 2.82 2.81 2.80 0.055 

5 June 15 2.90 2.70 2.65 2.83 2.81 2.70 0.101 

6 July 15 3.80 3.90 3.40 3.45 3.60 3.63 0.217 

7 Aug. 15 5.70 5.61 5.50 5.53 5.35 5.53 0.131 

8 Sept. 15 2.10 2.11 2.17 2.31 2.80 2.29 0.293 

9 Oct. 15 1.30 1.40 1.45 1.38 1.38 1.38 0.054 

10 Nov. 15 1.40 1.31 1.36 1.32 1.33 1.34 0.036 

11 Dec. 15 1.30 1.45 1.41 1.43 1.48 1.36 0.069 

12 Jan. 16 0.90 1.20 1.00 1.00 1.15 1.05 0.122 
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Table 25: Water phosphate at different stations during year 2016-17 

Sr. No. Months A B C D E Mean + SD 

1 Feb. 16 1.31 1.32 1.40 1.44 1.36 1.36 0.055 

2 Mar. 16 1.82 1.84 1.88 1.85 1.84 1.84 0.022 

3 Apr. 16 2.14 2.00 2.15 2.17 2.18 2.55 0.073 

4 May 16  2.17 2.75 2.82 2.83 2.83 2.68 0.287 

5 June 16 2.91 2.88 2.69 2.80 2.82 2.81 0.085 

6 July 16 3.75 3.82 3.60 3.55 3.57 3.65 0.120 

7 Aug. 16 5.60 5.52 5.54 5.55 5.65 5.57 0.053 

8 Sept. 16 2.10 2.14 2.13 2.30 2.82 2.30 0.302 

9 Oct. 16 1.40 1.35 1.42 1.36 1.38 1.38 0.029 

10 Nov. 16 1.42 1.33 1.83 1.37 1.35 1.46 0.210 

11 Dec. 16 1.37 1.33 1.38 1.39 1.42 1.37 0.033 

12 Jan. 17 0.92 1.10 1.15 1.18 1.17 1.05 0.107 

 

 

Figure 13: Water phosphateat different station of Uma river Basin 
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DATA ANALYSIS 

The study was conducted during February 2015 to January 2017 to analyse the 

status of fish fauna in Uma river basin at selected five locations.  The maximum species 

reported at Uma (E) reservoir and Kajaleshwar (D) while moderate at Ukarda (C) and 

Parwa (B) with least reported from Poha (A) (Table 26).  

Table 26: The occurrence of observed species among the selected study sites 

Sr.  

No. 

Species 2015-16  2016-17 

A B C D E  A B C D E 

1 Catla catla 0 1 1 1 1  0 1 0 1 1 

2 Labeo rohita 1 1 1 0 1  1 1 1 0 1 

3 Labeo boga 0 1 1 1 1  0 1 1 1 1 

4 Labeo pangsia 0 0 1 1 1  0 0 1 1 1 

5 Cyprinus carpio 0 0 1 1 1  0 1 1 1 1 

6 Puntitus dorsalis 0 1 0 0 1  0 1 0 0 1 

7 Puntitus chola 0 0 0 0 1  0 0 0 0 1 

8 Puntitus ticto 0 0 0 1 1  0 0 0 1 1 

9 Tor khudree 1 0 1 1 1  1 0 1 1 1 

10 Osteobramacatio 0 0 1 1 1  0 0 1 1 1 

11 Hypothalmichthys molitrix 0 0 0 1 1  0 0 0 0 1 

12 Salmostoma horai 0 1 0 1 1  0 1 0 0 1 

13 Thynnichthys sandkhol 0 0 0 0 1  0 0 0 0 1 

14 Amblypharyngodon mola 0 0 0 0 1  0 0 0 0 1 

15 Lapidocephalus thermalis 0 0 0 1 1  0 0 0 1 1 

16 Oreochromis mossambica 0 0 0 0 1  0 0 0 1 1 

17 Glossogobinus giuris 0 0 0 1 0  0 0 0 1 0 

18 Channa marulius 0 0 0 1 1  0 0 0 1 1 

19 Channa punctatus 1 0 1 0 0  0 0 1 1 1 

20 Chandanama 1 1 0 0 0  1 1 0 1 1 

21 Macrognathus pancalus 0 0 0 0 1  0 0 0 0 1 

22 Mastocembelus armatus 0 0 0 1 1  0 0 0 1 1 

23 Ompak bimaculatus 1 1 1 0 1  1 1 1 1 1 

24 Mystus cavasius  0 0 0 0 1  0 0 1 0 1 

25 Mystus seenghala 1 1 1 1 1  1 1 1 0 1 

26 Mystus montanus 0 0 0 1 1  1 0 0 1 1 

27 Xenentodon cancila 1 1 0 0 1  1 0 1 0 1 

28 Notopterus notopterus 1 1 1 1 1  0 1 1 1 1 

  8 10 11 16 25 0 7 10 12 17 27 
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From these observed species, nine were abundant, five were common, two were 

frequent, seven were occasional and five species showed rare occurrence (Table 27). 

Table 27: The average occurrence of observed species among study moths 

Sr.  

No 

Species 

F
e

b
 

M
a

r 

A
p

r 

M
a

y
 

Ju
n

 

Ju
l 

A
u

g
 

S
e

p
 

O
ct

 

N
o

v
 

D
e

c 

Ja
n

 

T
o

ta l 

1.  Catla catla 1 1 1 1 1 1 1 1 1 1 1 1 12 

2.  Labeo rohita 1 1 1 1 1 1 1 1 1 1 1 1 12 

3.  Labeo boga 1 1 1 1 1 1 1 1 1 0 0 0 09 

4.  Labeo pangsia 0 0 0 0 0 1 1 1 1 1 1 0 06 

5.  Cyprinus carpio 1 1 1 0 0 1 1 1 1 1 1 1 10 

6.  Puntitus dorsalis 1 1 0 0 0 0 1 1 1 1 1 1 08 

7.  Puntitus chola 0 0 0 0 0 0 1 1 1 1 1 0 05 

8.  Puntitus ticto 0 0 0 0 0 0 1 1 0 0 1 0 03 

9.  Tor khudree 0 0 0 0 0 1 1 1 1 1 0 0 05 

10.  Osteobramacatio 0 0 0 0 1 1 1 1 1 1 1 0 07 

11.  Hypothalmichthys molitrix 1 1 0 0 0 1 1 1 1 1 1 0 08 

12.  Salmostoma horai 0 0 0 0 0 0 0 1 1 1 0 0 03 

13.  Thynnichthys sandkhol 1 1 1 0 0 0 0 1 1 1 0 0 06 

14.  Amblypharyngodon mola 1 0 0 1 0 1 1 0 0 9 1 0 05 

15.  Lapidocephalus thermalis 0 0 0 0 0 1 1 1 0 0 0 0 03 

16.  Oreochromis mossambica 0 0 0 0 0 1 1 1 1 0 0 0 04 

17.  Glossogobinus giuris 0 0 0 0 1 0 0 0 0 0 0 0 02 

18.  Channa marulius 1 1 1 0 1 1 1 1 1 1 1 1 11 

19.  Channa punctatus 1 1 1 1 1 1 1 1 1 1 1 1 12 

20.  Chandanama 0 0 0 0 0 1 1 1 1 1 1 0 06 

21.  Macrognathus pancalus 0 0 0 0 0 0 1 1 1 1 1 0 05 

22.  Mastocembelus armatus 0 0 0 0 0 0 1 1 1 0 0 0 03 

23.  Ompak bimaculatus 1 1 1 1 1 1 1 1 1 1 1 1 12 

24.  Mystus cavasius  1 1 1 1 1 0 0 0 0 1 1 1 08 

25.  Mystus seenghala 1 1 1 1 1 1 1 1 1 1 1 1 12 

26.  Mystus montanus 0 0 0 0 0 1 1 1 1 1 1 1 07 

27.  Xenentodon cancila 1 1 1 1 1 1 1 1 1 1 1 1 12 

28.  Notopterus notopterus 1 1 1 1 1 1 1 1 1 1 1 1 12 

 Total 15 14 12 10 12 19 24 25 23 21 20 12  
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The above table represents the overall average occurrence of fish species among 

different study months. The maximum diversity was reported during late monsoon the 

winter. The least species were encountered during the months of summer to early 

monsoon. The catch success was high during winter and it was least during summer while 

moderate in the months of monsoon.  

 

Figure 14: An average catch success in different seasons 

Cluster analysis was carried out to assess the similarity in number fish species 

composition among the studied sites as well months. Clustering routines produce a 

dendrogram showing how and where data points were clustered. The similarity association 

matrix upon which the cluster based was computed using the nearest neighbour pair 

linkage algorithm of Euclidean distance index for presence and absence data (Figure 14 

and 15).  

 

Figure 15a: The Similarity in occurrence of fish species among the selected sites 
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Figure 15 b: The Similarity in occurrence of fish species among the study months 

 

Table 28: Diversity measures of fish fauna in different study sites on Uma river 

Sr. 

No. 

Study Site Max. No. 

of 

species  

Relative  % 

occurrence 

Shannon 

diversityb 

Equitabilityc Species 

richnessd 

1 Uma reservoir 27 36.486 3.034 0.9187 4.968 

2 Kajaleshwar 17 22.973 3.058 0.9268 5.119 

3 Ukarda 12 16.216 2.969 0.8939 5.407 

4 Parwa 10 13.514 2.659 0.8746 4.291 

5 Poha 8 10.811 2.678 0.9312 4.021 

a = Relative occurrence was significantly different (F=31.312, df=4, p<0.05). b = Diversity 

values was significantly different (F=8.187, df=4, p<0.05). c = Species equitability among 

different months was significantly different (F=17.254, df=4, p<0.05). d = Species richness 

among different months was significantly not different (F=1.432, df=4, p>0.05). 

 

The above Table 28 represents the diversity measures of fish fauna in different 

study sites on Uma river. A of species diversity attributed in fish fauna in Uma river 

revealed that faunal diversity was highest during Uma reservoir (E) and Kajaleshwar (D) 

while moderate at Ukarda (C) and Parwa (B) with least reported from Poha (A). A trend in 
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Mean % Abundance was noted to be nearly similar to that of Shannon Diversity though 

Species Richness and Species Equitability shows contradictory pattern (Figure 16 A to D). 

 

 

Fig 16 (A to D): Diversity measures of fish fauna in different study sites 

Table 29shows the monthly comparison of species diversity attributed in fish fauna 

in Uma river revealed that faunal diversity was highest during winter moderate during 

monsoon while lower during summer.  A trend in Mean % Abundance was noted to be 

nearly similar to that of Shannon Diversity though Species Richness and Species 

Equitability shows contradictory pattern (Figure 17) 
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Table 29: The diversity of fish fauna from Uma River and reservoir 

Month No. of 

species  

Mean % 

occurrence  
Shannon 

diversityb 

Equitabilityc Species 

richnessd 

February 15 7.246 2.357 0.9190 3.564 

March 14 6.763 2.374 0.9554 2.943 

April 12 5.797 2.628 0.9477 3.875 

May 10 4.831 2.396 0.9641 2.771 

June 12 5.797 2.689 0.9302 4.015 

July 19 9.179 2.659 0.9386 3.672 

August 24 11.594 2.970 0.9227 5.058 

September 25 12.077 2.664 0.8750 4.289 

October 23 11.111 2.953 0.9290 4.682 

November 21 10.145 2.969 0.9468 4.402 

December 20 9.662 3.032 0.9198 4.970 

January  12 5.797 2.981 0.8947 5.403 

a = Mean percent occurrence wassignificantly different (F=31.413, df=11, p<0.05). 

b = Diversity values was significantly different (F=8.191, df=11, p<0.05). c = 

Species equitability among different months was significantly different (F=17.274, 

df=11, p<0.05). d = Species richness among different months was significantly not 

different (F=1.412, df=11, p>0.05). 

 

  

                                  

0

5

10

15
Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Jan

A. Mean % Abundance

0

1

2

3

4
Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Jan

B. Shannon Diversity



Ichthyofauna of Uma River 

(ISBN: 978-93-91768-44-7) 

61 
 

  

Figure 17 (A to D): The values of the diversity indices in different months observed 

through the random sampling of the District, Maharashtra, India 

 

The study revealed the rich fish diversity. The observed status of fish diversity was 

mostly related to the studied physico-chemical parameters. The results shows the positive 

relation between these physico-chemical parameters such as Water Temperature, pH, 

Turbidity, Total Dissolve Solids, Total Hardness, Total Alkalinity, Dissolve Oxygen, 

Chlorides, Sulphates, Magnesium, Nitrate and Phosphate with number of fish species 

(Figure 18). But comparing with BIS drinking water standard, the water of these sites is not 

that much suitable for drinking purpose but can be used for drinking after proper 

processing/ filtration. But water of Uma River is suitable for irrigation and fish farming.  
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c. No. of species Vs. Turbidity d. No. of species Vs. TDS 

  

e. No. of species Vs Total hardness  f. No. of species Vs. Total alkalinity  

Figure 18: Relation between No. of fish species and physico-chemical parameters  
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i. No. of species Vs. Sulphate j. No. of species Vs. Magnesium 

  

k. No. of species VsNitrates l. No. of species Vs. Phosphates 

Figure 19: Relation between No. of fish species and physico-chemical parameters 

 

DOMESTIC FISH MARKET SURVEY 

The fisheries sector has been recognized as a powerfulincome generator as it 

stimulates growth of a number ofsubsidiary industry and is a source of cheap andnutritious 

food. Fish production plays an important rolein the socio-economic life of India. It is an 

importantsource of income and employment to millions of ruralfarmers. The growth of 

fishproduction and development of fishery sector is highlydependent on an efficient fish 

marketing system. The supply of fish to the consumers is in the form offresh, dried and 

pieces of fishes in the local fish markets. The present work is to represent the local fish 

markets status that mostly depends on Uma River and reservoir.  
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1. Fish Markets  

It was found that, marketing costs including handling and transportation of big size 

fishes are comparatively higher than that of small varieties of fishes. Fishermen selling 

fishes is one market / weekly hats, but weekly that are all most common. The fluctuation in 

prices of fish is very high because of the uncertain nature of production, perishable nature 

and variation in short run supply. Because the supply of fish is highly inelastic, a bumper 

catch on any day will slash down the fish prices and a small catch will boost the prices to 

very high levels. After the closing time of the market, the members of co-operative society 

stored their unsold fishes in refrigerator and those people who are not member of the co-

operative society are willing to sell their fishes at comparatively low rates. Following Table 

30 shows the day wise list of fish markets that mostly rely on Uma River and reservoir: 

Table 30: The day wise list of fish markets from study area 

Sr. No. Market Name Sun. Mon. Tue. Wed. Thur. Fri. Sat. 

1 Poha 1 0 0 1 0 1 0 

2 Karanja  1 0 1 1 0 1 0 

3 Kherda 0 0 0 0 0 1 0 

4 Kajaleshwar 1 0 1 0 0 0 0 

5 Kamargaon 1 0 0 1 0 1 0 

1= Present and 2=Absent  

 

2. Marketing Channel  

The fish marketing channel starts with a farmerand ends with the ultimate 

consumer involving anumber of intermediaries in between. The involvement of these 

marketing intermediaries provides services of head loading, processing, preservation, 

packaging and transporting of fishes and these activities result in cost addition at every 

stage of marketing. Major intermediaries involved in fish marketing channels in Tripura 

were identified as: fish traders, wholesalers, commission agents and retailers. It was 

observed that the farmers did not sell fish directly to the consumers in the urban markets, 

except a few in the rural markets. The major existing marketing channels for both types of 

fishes, locally-produced and brought from other states, in the study area were identified 

and are presented in Table 31. A perusal of Table 31 reveals that channel I (Fisher-Fish 

Auctioneer-Wholesaler-Retailer-Consumer) was the most popular marketing mode for fish 
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and it was transacting about 64% of the total volume of transactions and channel II (Fisher 

Wholesaler-Retailer-Consumer) was another the most popular marketing system for 

locally-produced fish, accounting for about 28 % of the total volume of transactions. 

Table 31: Different marketing channels in fish market in study area 

Sr. No. Channel Index 

1 Fishermen- auctioneer- wholesaler- retailer- consumers 64 

2 Fishermen- wholesaler- retailer- consumers 28 

3 Fishermen- retailer- consumers 08 

 

 

3. Market arrivals  

On an average, 2-3 truckloads of locally produced fishes were also sold daily in the 

retail market. Murrel, Magur, Rohu and catla were major fish species sold in markets. The 

seasonal variations in the total arrival and species-mix of fishes in the markets were also 

experienced. The table represents the percentage values of total arrival of fishes in local 

fish markets of study area. It was observed that Catla catla, Cirrhinus mrigla, Labeo rohita 

and Cyprinus carpio had high market fetch while Channa marulis, Oreochromis mossambica, 

Ompok bimacculatus, Xenentodon cancila, Notopterus notopterus, Sperata seenghala, 

showed least market arrival. Maximum species are mostly available in market during 

monsoon and winter season.  
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Figure 20: Average market arrival of fish species to local markets 

 

4. Market Constrains  

 The fishes encountered a large number of marketing and related constrains which 

are enlisted in Table 32. In present study, five constrains were considered and ranked by 

the Imprecise Index Method that comprises of five index numbering from 1 (low) to 5 

(high) constrain index. The study clears that the Interference of middlemen and Absence of 

co-operative marketing as well the Poor storage facilities mostly affect the fish marketing. 

The Price fluctuation and Lack of recent market information mostly do not affect the 

market as these markets are mostly related the local fish yield.  

Table 32: Marketing constrains encountered by fishermen. 

Sr. No.  Marketing Constrain  Index 

1.  Interference of middlemen  5 

2.  Absence of co-operative marketing 4 

3.  Poor storage facilities  3 

4.  Fluctuation in price  2 

5.  Lack of recent market information  1 
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Table 33: The percentage values of kg weight for total arrival of edible fish species in local fish markets of study area 

Sr.  

No. 

Fish Species  Poha market Karanja market Kherda market 

Rainy Winter Summer Rainy Winter Summer Rainy Winter Summer 

1.  Catla catla 19.96 16.99 17.49 16.65 16.19 17.81 13.93 10.81 11.76 

2.  Labeo rohita  13.66 9.97 10.38 15.64 13.56 15.31 11.31 9.87 9.63 

3.  Cyprinus carpio 11.76 9.00 8.74 10.71 10.67 11.41 12.18 12.50 9.09 

4.  Cirrhinu smrigla 16.81 13.39 12.02 14.96 14.32 10.11 15.49 14.57 10.83 

5.  N. notopterus 4.73 5.54 6.78 5.19 6.00 4.33 4.70 5.64 8.96 

6.  S. seenghala 3.15 7.85 5.14 7.01 10.30 11.46 3.57 5.45 10.43 

7.  Channa marulis 7.98 10.94 9.62 12.98 10.01 12.52 11.31 10.67 8.56 

8.  O. mossambica 6.83 8.59 10.05 7.53 6.96 6.98 9.23 10.86 10.16 

9.  O. bimacculatus 8.82 9.70 10.71 7.37 8.36 6.40 10.97 12.12 12.30 

10.  X. cancila 6.30 8.03 9.07 1.95 3.62 3.66 7.31 7.52 8.29 

Sr.  

No. 

Fish Species  Kajaleshwar market Kamargaon market 

 Rainy Winter Summer Rainy Winter Summer 

1.  Catla catla 10.56 12.49 12.95 15.97 14.33 15.34 

2.  Labeo rohita  9.63 11.48 11.54 13.30 11.18 12.19 

3.  Cyprinus carpio 10.56 11.77 11.18 10.64 11.01 7.17 

4.  Cirrhinus mrigla 17.08 15.30 13.58 6.92 9.12 12.90 

5.  N. notopterus 4.04 4.26 3.73 7.45 9.43 8.32 

6.  S. seenghala 4.50 3.49 4.70 10.64 10.06 7.96 

7.  Channa marulis 14.44 15.01 10.83 9.37 10.20 11.90 

8.  O. mossambica 11.80 10.85 11.54 11.92 9.78 7.60 

9.  O. bimacculatus 8.23 8.43 10.29 8.14 7.62 9.53 

10.  X. cancila 9.16 6.92 9.67 5.64 7.27 7.10 
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FISH MARKET SURVEY 

Total 44 fishermen’s were interviewed and it was reported that the socio-economic 

condition of fishermen using the survey indicators like age distribution, marital status, 

educational status, family type and family size, status accommodation, basic amenities 

status, monthly income, working status of their spouse for supplement, family income and 

life insurance status. Same work has been carried out by Oluwasola Oluwemimo et al. 

(2013) were focus on socio-economic status including nutrition, poverty, employment, 

poor extension services etc. of fishermen living in Nigeria. According to Mridula Rani Das et 

al. (2015) the livelihood status of fishermen’s community in Batiaghata upazila of Khulna 

district, Bangladesh from Feb. 2013 to Dec. 2013. The result of study revealed some 

interesting facts and showed that most of the involved fishermen are in 16-13 years age 

group (45%) Whereas majority of them were Hindu (62%). About 75% of fishing 

community was illiterate and 24% was literate. Salim Reza et al. (2015) were conducted to 

investigate the socio-economic and livelihood status of 25 fishermen randomly selected 

around the Atrai and Kankra rivers at Chirirbandar Upazila, Dinajpur from Ocbober 2013 

to January 2014.  

A detailed analysis of socio-economical status of fishermen depends on Uma River 

Basin Dist. Washim were discussed in following tables.   
 

Sr. 

No. 

Age group of 

Fishermen (in yrs) 

No. of 

Fishermen 

1 0-15 03 

2 16-30 27 

3 31-45 07 

4 46-60 05 

5 61-75 02  
 

Sr. 

No. 

Educational 

Qualification of 

Fishermen 

No. of 

Fishermen 

1 Illiterate 20 

2 Upto SSC 16 

3 HSC 06 

4 Graduate 02  

No. of Fishermen 

1 0-15

2 16-30

3 31-45

4 46-60

5 61-75

No. of Fishermen 

1 Illiterate

2 Upto SSC

3 HSC

4 Graduate
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Sr. 

No. 

Marital Status of 

Fishermen 

No. of 

Fishermen 

1 Unmarried 06 

2 Married 38 
 

  
 

Sr. 

No. 

Fishermen Family type 

and Size 

No. of 

Members 

1 Smallest (1-3) 10 

2 Small (4-6) 24 

3 Medium (7-9) 06 

4 Large (10-  and above) 04  

  

 

Sr. 

No. 

Fishermen yearly 

income (Rs.) 

Percentage of 

fishermen 

1 15000-25000 73% 

2 25001- 35000 15% 

3 35001-50000 08% 

4 50001-and Above 04% 

 

  

 

Sr. 

No. 

Working status of 

spouse (wife) 

Percentage 

of Income 

1 Working 20% 

2 Non-working 80% 

 

 

                                                                       

 

 

No. of Fishermen 

1
Unmarried

2 Married

No. of Members
1 Smallest (1-3)

2 Small (4-6)

3 Medium (7-9)

4 Large (10-  and
above)

Percentage of fishermen

1 15000-25000

2 25001-
35000

3 35001-50000

4 50001-and
Above

Percentage of Income

1 Working

2 Non-
working
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Sr. 

No. 

Status of 

Accommodation 

Percentage 

1 Slum colony 65% 

2 Own room in colony 08% 

3 Chawls 02% 

4 In rented room 25%  

  

 

Sr. 

No. 

Electricity and 

Water Supply 

Percentage 

1 Regular 48% 

2 Irregular 52% 

 

  
 

Sr. 

No. 

Fuel facilities for 

Cooking 

Percentage 

1 Wood and 

Cowdung 

50% 

2 Kerosene 20% 

3 Gas Connection 30% 
 

  
 

Sr. 

No. 

Fuel facilities for 

Cooking 

Percentage 

1 Tap Water 32% 

2 Tube Well 55% 

3 River Water 08% 

4 Pond Water 05% 
 

  

 

 

 

Percentage 
1 Slum colony

2 Own room
in colony

3 Chawls

4 In rented
room

Percentage 

1 Regular

2 Irregular

Percentage 

1 Wood and
Cowdung

2 Kerosene

Percentage 

1 Tap Water

2 Tube Well
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Sr. 

No. 

Sanitation practices 

used by fishermen 

community (Latrine) 

Percentage 

1 Kaccha 20% 

2 Semipakka 25% 

3 Pakka 05% 

4 No Sanitary facility 50%  
  
 

Sr. 

No. 

Life Insurance Status 

of Fishermen 

Percentage 

1 Insurance policy has 

not taken 

92% 

2 Insurance policy has 

taken 

08% 

 

  

  

Personal Interview of fishermen in fish 

market of Kamargaon 
Group discussion 

  

Group discussion 
Young fishes are sold in the market 

before their maturity 

Percentage 

1 Kaccha

2 Semipakka

Percentage 

1 Insurance
policy has
not taken

2 Insurance
policy has
taken
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Semi-fingerling and fingerlings are sold in market 

 

 The result of study indicates that the investigation showed majority of the fishing 

professional belongs to 16-30 age groups while the 61 and above aged class has been 

lowest involvement. It also indicates that joint families are continuously decreasing in the 

fishermen society. Table indicates most of the fishermen are married. Study indicates most 

of the fishermen family is small whereas the joint families are in declining mode. Table data 

indicates fishermen belong to low income category. Table indicates that very few wife’s of 

fishermen gives financial support to their family. Data in the table indicates that maximum 

fishermen are living in slum area whereas very few families of fishermen are live in their 

own house. Table of basic amenities indicates that the condition of basic amenities like 

electricity, fuel sources of drinking water and sanitation were not satisfactory. Table 

indicates that fishermen’s depends on Uma River Basin Dist. Washim were not aware of life 

insurance policies. Only few of them have taken insurance policies to cover the risk of their 

life. 

 The socio-economic condition of the fishermen in adjacent area of Uma River Basin 

Dist. Washim was not satisfactory. The fishermen were deprived of many facilities. The 

education level of the fishermen was so poor due to lack of awareness as well as the poor 

income. The present study indicates that there is ample scope to increase the income of 

fishermen. For that purpose it is necessary to adapt improved fishing and fish culture 

practices on scientific basis. The social and educational status of the fishermen could also 

be include by educating them in various aspects like, awareness about good health and 

hygiene, awareness about insurance policy. The NGOs should provide lone facilities for 

solving their family problems. 
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CHAPTER IV 

DISCUSSION  

Biodiversity generally refers to the variety and variability of life on Earth. 

Biodiversity typically measures variation at the genetic, the species, and the ecosystem 

level. Terrestrial biodiversity tends to be greater near the equator,[  which seems to be the 

result of the warm climate and high primary productivity. Biodiversity is not evenly 

distributed; rather it varies greatly across the globe as well as within regions. Among other 

factors, the diversity of all living organisms depends on temperature, precipitation, 

altitude, soils, geography and the presence of other species. 

Among these, the aquatic biodiversity can be defined as the variety of life and the 

ecosystems that make up the freshwater, tidal, and marine regions of the world and their 

interactions. Aquatic biodiversity encompasses freshwater ecosystems, including lakes, 

ponds, reservoirs, rivers, streams, groundwater, and wetlands. As a important part of this, 

Fish are very diverse animals and can be categorised in many ways. This article is an 

overview of some of ways in which fishes are categorised. Although most fish species have 

probably been discovered and described, about 250 new ones are still discovered every 

year. According to FishBase, 33,100 species of fish had been described. 

In the same concern, the study was conducted to identify the fish diversity from 

Uma river basin as a model fresh water ecosystem. The study was conducted for selected 

five stations on Uma river near Poha (A), Parwa (B), Ukarda (C), Kajaleshwar (D) and Uma 

reservoir (E) of Washim District of Indian State Maharashtra during February 2015 to 

January 2017 to evaluate the fish diversity status in relation to its water quality.  The 

effective protocol was adopted for study. 

The fishes were identified with help of visible morphological characters. The 

morphometric characters were observed and identified with the help of standard keys and 

books of Talwar and Jhingran (1991); Jayaram and Sanyal (2003): Jayaram (2010); also 

with the help of Zoological survey of India, Pune, Maharashtra.  

Study revealed the presence of 28 species belonging to 06 orders and 10 families. 

Among observed orders, Cypriniformes and Family Cyprinidae were more abundant. From 

these observed species, nine were abundant, five were common, two were frequent, seven 

were occasional and five species showed rare occurrence. 

Order: Cypriniformes covers Family Cyprinidae with species Catla catla, Labeo 

rohita, Labeo boga, Labeo pangsia, Cyprinus carpio, Puntitus dorsalis, Puntitus chola, 
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Puntitus ticto, Tor khudree, Osteobrama catio, Hypothalmichthys molitrix, Salmostoma horai, 

Thyririchthys sandkhol, and Amblypharyngodon mola; Family: Cobitidae covers 

Lepidocephalus thermalis 

Order: Perciformes covers Family: Cichlidae with Oreochromis mossambica; Family: 

Gobidae with Glossogobinus; Family: Channidae with Channa marulis; Channa punctatus 

and Chandanama. Order: Synbranchiformes covers Family: Mastacembelidae with 

Macrognathus pancalus and Mastocembelus armatus.  

Order: Siluriformes had Family: Siluridae with Ompak bimaculatus; Family: 

Bagaridae with Mystus cavasius; Sperata seenghala and Mystus montanus. Order: 

Beloniformes had Family: Belonidae with Xenentodon cancila while Order: 

Osteoglossiformes had Family: Notopteridae with Notopterus notopterus.  

The maximum species reported at Uma reservoir (E) and Kajaleshwar (D) while 

moderate at Ukarda (C) and Parwa (B) with least reported from Poha (A). The maximum 

diversity was reported during late monsoon the winter. The least species were 

encountered during the months of summer to early monsoon. The catch success was high 

during winter and it was least during summer while moderate in the months of monsoon.  

Cluster analysis was carried out to assess the similarity in number fish species 

composition among the studied sites as well months. Clustering routines produce a 

dendrogram showing how and where data points were clustered. The similarity association 

matrix upon which the cluster based was computed using the nearest neighbour pair 

linkage algorithm of Euclidean distance index for presence and absence data.  

A of species diversity attributed in fish fauna in Uma river revealed that faunal 

diversity was highest during Uma reservoir (E) and Kajaleshwar (D) while moderate at 

Ukarda (C) and Parwa (B) with least reported from Poha (A). A trend in Mean % 

Abundance was noted to be nearly similar to that of Shannon Diversity though Species 

Richness and Species Equitability shows contradictory pattern. 

The monthly comparison of fish species diversity was attributed to fish fauna from 

Uma riverrevealed thehighest faunal diversity during winter moderate during monsoon 

while lower during summer.  A trend in Mean % Abundance was noted to be nearly similar 

to that of Shannon Diversity though Species Richness and Species Equitability shows 

contradictory pattern.  

The observed fish species composition was found to be in well agreement with 

many of previous studies that mainly deals with fish diversity of riverine ecosystem. These 
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recent studies mainly included Chaudhary and Patil (2010), Joshi et al. (2012), Kharat et al. 

(2012), Paliwal et al. (2013), Jaybhaye and Lahane (2013), Kamble and Mudkhede (2013), 

Sheikh (2014), Paawara et al. (2014), Laxmappa et al. (2015),Ubarhande et al. (2016), and 

name a few.  

For fishing, the methods commonly employed in the concern area mainly fall into 

five categories viz. Disabling types, Trap and barriers types, Filtering types, Entangling 

types and Miscellaneous types and have been discussed. Disabling types included rod and 

wire, drift long line and fixed ling line; Trap and barriers included the pot traps, bundh 

methods and cover basket method; filtering type covers the drag net and gunny bags; 

entangling type had gill nets and cast nets while the Miscellaneous type had the mosquito 

net, muslin cloth, hand net, stick, iron rod etc. such types of method are also reported by 

Joshi et al. (2013) and Mukwane and Avinashe (2016).  

The various physico-chemical parameters of the collected water samples from 

different sampling stations of the river were analysed was conducted during February 

2015 to January 2017 to ensure the present status as well to relate with fish diversity. 

Water samples were analysed by strictly following the methods of IAAB (1999) without 

any modification and samples were compared with Drinking water standards of BIS 

(2014). For study parameters like Water Temperature, pH, Turbidity, Total Dissolve Solids, 

Total Hardness, Total Alkalinity, Dissolve Oxygen, Chlorides, Sulphates, Magnesium, Nitrate 

and Phosphate were prefered to analyse the water quality.  

The temperature is a physical quantity that expresses the subjective perceptions of 

hot and cold. Temperature is measured with a thermometer, historically calibrated in 

various temperature scales and units of measurement. Fishes are the cold blooded animals 

so why they required moderate temperature to survive. During the period of investigation, 

water temperature ranges from 20.10C to 27.80C the minimum water temperature was 

recorded in winter months and maximum in summer months.  

The pH is a numeric scale used to specify the acidity or basicity of an aqueous 

solution. It is approximately the negative of the base 10 logarithm of the molar 

concentration, measured in units of moles per liter, of hydrogen ions. More precisely it is 

the negative of the base 10 logarithm of the activity of the hydrogen ion. Solutions with a 

pH less than 7 are acidic and solutions with a pH greater than 7 are basic. Pure water is 

neutral, at pH 7, being neither an acid nor a base. Contrary to popular belief, the pH value 

can be less than 0 or greater than 14 for very strong acids and bases respectively. The 
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water pH ranges from 7.2 to 8.8. The pH was minimum during winter and higher in 

summer season at the selected sites.  

Turbidity is the cloudiness or haziness of a water caused by large numbers of 

individual particles that are generally invisible to the naked eye, similar to smoke in air. 

The measurement of turbidity is a key test of water quality. Water can contain suspended 

solid matter consisting of particles of many different sizes. While some suspended material 

will be large enough and heavy enough to settle rapidly to the bottom of the container if a 

liquid sample is left to stand, very small particles will settle only very slowly or not at all if 

the sample is regularly agitated or the particles are colloidal. These small solid particles 

cause the liquid to appear turbid. The turbidity of Uma river was ranges from 7.00 NTU to 

9.85 NTU. It was maximum during monsoon while decreased during winter and summer. 

Total dissolved solids (TDS) is a measure of the combined content of all inorganic 

and organic substances contained in a liquid in molecular, ionized or micro-granular 

suspended form. Generally the operational definition is that the solids must be small 

enough to survive filtration through a filter with two-micrometer pores. Total dissolved 

solids are normally discussed only for freshwater systems, as salinity includes some of the 

ions constituting the definition of TDS. The principal application of TDS is in the study of 

water quality for streams, rivers and lakes, although TDS is not generally considered a 

primary pollutant.it is used as an indication of aesthetic characteristics of drinking water 

and as an aggregate indicator of the presence of a broad array of chemical 

contaminants.During study period the total dissolved salts (TDS) found in Uma river water 

was to be maximum in rainy season (343.5 mg/l) and it was minimum during summer.  

Hard water is water that has high mineral content. Hard water is formed when 

water percolates through deposits of limestone and chalk which are largely made up of 

calcium and magnesium carbonates. Hard drinking water may have moderate health 

benefits, but can pose serious problems in industrial settings, where water hardness is 

monitored to avoid costly breakdowns in boilers, cooling towers, and other equipment that 

handles water. In domestic settings, hard water is often indicated by a lack of foam 

formation when soap is agitated in water, and by the formation of limescale in kettles and 

water heaters. Wherever water hardness is a concern, water softening is commonly used to 

reduce hard water's adverse effects. The total hardness in the Uma River water ranged 

between 120 mg/l to 164 mg/l, the maximum values were recorded during summer season 

while in winter minimum total hardness content was detected. 
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Total alkalinity refers to the ability of the pool water to resist a change in pH. The 

key purpose total alkalinity serves is to help control the pH in the pool. It is the name given 

to the quantitative capacity of an aqueous solution to neutralize an acid. Measuring 

alkalinity is important in determining a stream's ability to neutralize acidic pollution from 

rainfall or wastewater. It is one of the best measures of the sensitivity of the stream to acid 

inputs. There can be long-term changes in the alkalinity of streams and rivers in response 

to human disturbances. Total alkalinity in the Uma River water ranged between 182 mg/l 

to 263 mg/l the maximum values of total alkalinity recorded during summer season while 

in winter minimum total alkalinity content was observed.  

In aquatic environments, oxygen saturation is a ratio of the concentration of 

dissolved oxygen (O2) in the water to the maximum amount of oxygen that will dissolve in 

the water at that temperature and pressure under stable equilibrium. Well-aerated water 

such as a fast-moving stream is without oxygen producers or consumer is 100% saturated. 

It is possible for stagnant water to become somewhat supersaturated with oxygen either 

because of the presence of photosynthetic aquatic oxygen producers or because of a slow 

equilibration after a change of atmospheric conditions. Stagnant water in the presence of 

decaying matter will typically have an oxygen concentration much less than 100%. It was 

observed that the value of D.O. fluctuates from 5.20 mg/l to 11.40 mg/l; the maximum 

values were recorded during December (winter) and minimum during July (monsoon).  

The chloride ion is formed when the elementchlorine gains an electron or when a 

compound such as hydrogen chloride is dissolved in water or other polar solvents. Chloride 

salts such as sodium chloride are often very soluble in water.Chloride is also a useful and 

reliable chemical indicator of river / groundwater fecal contamination, as chloride is a non-

reactive solute and ubiquitous to sewage & potable water. During the period of 

investigation chloride in the Uma River water ranged between 9.4 mg/l to 14.9 mg/l, the 

maximum values of chlorides recorded during summer season while in winter minimum 

chloride content was observed.  

Sulphates occur widely in everyday life. Sulfates are salts of sulfuric acid and many 

are prepared from that acid. Sulphtes occur as microscopic particles like aerosols that 

resulting from biomass combustion and by decomposition. They increase the acidity of the 

atmosphere and form acid rain. The anaerobic sulfate-reducing bacteria can remove the 

black sulfate crust that often tarnishes buildings. The sulphate in water of Uma riverranged 
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between 7.3 mg/l to 12.2 mg/l, the maximum values of sulphates recorded during summer 

season while in winter minimum sulphates content was detected.  

Magnesium is the eighth-most-abundant element in the Earth's crust by mass and 

tied in seventh place with iron in molarity.It is found in large deposits of magnesite, 

dolomite, and other minerals, and in mineral waters, where magnesium ion is soluble. It is 

one of the important electrolyte and have many well-known biological role. During the 

period of investigation Magnesium in the Uma River water ranged between 4.2 mg/l to 

10.6 mg/l, the maximum values were recorded during summer season while in winter 

minimum sulphates content was observed.  

Almost all inorganic nitrate salts are soluble in water at standard temperature and 

pressure. A common example of an inorganic nitrate salt is potassium nitrate (saltpeter). 

Nitrate salts are found naturally on earth as large deposits, particularly of nitratine, a major 

source of sodium nitrate. Nitrites are produced by a number of species of nitrifying 

bacteriaby various fermentation processes using urine and dung. In freshwater systems 

close to land, nitrate can reach high levels that can potentially cause the death of fish.The 

nitrate ranged between 0.41 mg/l to 0.65 mg/l, the maximum values of nitrate recorded 

during summer season while in winter minimum nitrate content was noticed.  

A phosphate is an inorganic chemical and a salt-forming anion of phosphoric acid. In 

ecological terms, because of its important role in biological systems, phosphate is a highly 

sought after resource. Once used, it is often a limiting nutrient in environments, and its 

availability may govern the rate of growth of organisms. Addition of high levels of 

phosphate to environments and to micro-environments in which it is typically rare can 

have significant ecological consequences. The blooms in the populations of some organisms 

at the expense of others, and the collapse of populations deprived of resources such as 

oxygen can occur. In the context of pollution, phosphates are one component of total 

dissolved solids, a major indicator of water quality, but not all phosphorus is in a molecular 

form which algae can break down and consume. Phosphate in the Uma River water ranged 

between 0.90 mg/l to 5.70 mg/l, the maximum values of nitrate recorded during monsoon 

season while in summer and winter minimum nitrate content was detected. 

These observations clear the seasonal fluctuations in water properties. While 

comparing with BIS drinking water standard, the water of these sites is not that much 

suitable for drinking purpose but can be used for drinking after proper processing/ 

filtration. But water of Uma River is suitable for irrigation and fish farming.  
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The study revealed the rich fish diversity. The observed status of fish diversity was 

mostly related to the studied physico-chemical parameters. The results showed the 

positive relation between these physico-chemical parameters such as Water Temperature, 

pH, Turbidity, Total Dissolve Solids, Total Hardness, Total Alkalinity, Dissolve Oxygen, 

Chlorides, Sulphates, Magnesium, Nitrate and Phosphate with number of fish species.  The 

presented observations are in will agreement with previous studies of Thirumala et al. 

(2011), Prabhaharan et al. (2012), Murugan and Prabhaharan (2012), Mohite and Samant 

(2013), Saxena and Saxena (2014), Bera et al. (2014), Valentina et al. (2015), and a name a 

few.  

Though the Uma river basin accommodate the rich fish diversity, but can be affected 

by overfishing, agriculture activities by use of chemical fertilizers, brick kilns, sand 

excavation, domestic waste and other pollution causing anthropogenic and environmental 

activities. The large number of lift irrigation pumps installed along the course of the river, 

without considering availability of water illegal lifting of water, increasing use of the 

fertilizers in fields, cutting of vegetation near river, damages the natural vegetation of Uma 

River Basin.  

Water level fluctuation is another important physical factor in the river system. 

Monthly, weekly and daily discharge in stream is a significant impact on fishes and other 

living organisms in the river. It is due to the improper rainy season, release of excess water 

from dams and illegal lifting of water come significant and mostly detrimental impact on 

the fisheries of the Uma River Basin.  

Pollution is major threat to the rivers in Maharashtra. Increasing agricultural runoff 

and urbanization near the river system creates problem of waste and sewage disposal. It 

results in increase nutrient level which creates a favourable environment for excessive 

growth of aquatic weeds and plankton. The excessive growth of aquatic weeds and 

plankton poor the water quality and affect the fish growth.   

Vegetation provides micro-habitat to large extent by providing shed, trapping silt 

and sediments which supports a number of diverse organisms but today’s changing land 

used patterns, increasing agricultural activities excess use of water for irrigation and 

increasing urbanization pose threat to habitat. The vegetation along the river and 

ultimately the fish fauna are also distorted by increasing anthropogenic activities. Loss of 

habitat is a major problem observed in Uma River Basin, vegetation along the river.  
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The changing land use practices and massive degradation of vegetation along the 

riparian system are responsible for the colossal change in the river system that ultimately 

increases the soil erosion and siltation. The river banks are damaged due to excavation of 

soil from the river. Hence heavy soil erosion, siltation and excavation of soil may be 

responsible for declining fish diversity in Uma River Basin.  

Sand extraction from the river is another serious threat to the riparian system in 

this region. Large amount of sand is extracted from Uma River Basin. Because of sand 

extraction the depth of pool increases and due to transport of sand by trucks near the river, 

river banks get damaged and pool erosion is observed in the various parts of Uma River 

Basin.     

The poor water quality is always identified as a threat to the fish fauna. These are 

many major water quality variables affecting fish health including water temperature, 

salinity, nutrients, suspended sediment concentrations, and pesticides. The above 

discussed are some of the common threats to the fish fauna. Previously such threats were 

also reported by Rao et al. (2013), Raj et al. (2014), Kumbar and Lad (2014), Avinashe and 

Mukwane (2016) and many more. 

Government of India brought out a comprehensive legislation that provides 

protection the water bodies and concern biodiversity.  These legislations of Indian 

Government are to emphasize the responsibility and obligations to protect and save our 

country’s national heritage for us and generations to come. But beyond the laws, it is 

necessary to design an advanced framework for conservation of the biodiversity (Singhar, 

2014).  

It is clear that people’s role is very important in for conservation of biodiversity. 

Hence before implementing any strategies for their conservation, it is necessary to aware 

the peoples about them, their role in environment.  There is need to control clearing of 

forests and poaching of land that raise for agriculture and civilization purposesbecause 

thesewater bodies are home to innumerable several different species,hence aforestation, 

plantation must be encouraged. Some further considerations of relevance to developing 

conservation strategy such as-  

 Social acceptability: 

 Revitalization of community based system of sustainable resource use and 

conservation of biodiversity will have wide social acceptance.  
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 Cultural Diversity: 

 Incorporate the system of culturally define key stone system into resource 

management which support in conservation of biodiversity.  

 Aesthetic appeal: 

 Appeal to civics for conservation of environment and biodiversity.  

The fish production form Uma river basin always played an important role in the 

socio-economic life of Washim district. It is an important source of income and 

employment to millions of rural farmers. The growth of fish production and development 

of fishery sector is highly dependent on an efficient fish marketing system.  It was found 

that, marketing costs including handling and transportation of big size fishes are 

comparatively higher than that of small varieties of fishes. Fishermen selling fishes is one 

market / weekly hats, but weekly that are all most common. 

The fish marketing channel starts with a farmer and ends with the ultimate 

consumer involving a number of intermediaries in between. Study reveals that channel I 

(Fisher-Fish Auctioneer-Wholesaler-Retailer-Consumer) was the most popular marketing 

mode for fish and it was transacting about 64 % of the total volume of transactions and 

channel II (Fisher Wholesaler-Retailer-Consumer) was another the most popular 

marketing system for locally-produced fish, accounting for about 28 % of the total volume 

of transactions.  

Murrel, Magur, Rohu and catla were major fish species sold in markets. The seasonal 

variations in the total arrival and species-mix of fishes in the markets were also 

experienced. It was observed that Catla catla, Cirrhinus mrigla, Labeo rohita and Cyprinus 

carpio had high market fetch while Channa marulis, Oreochromis mossambica, Ompok 

bimacculatus, Xenentodon cancila, Notopterus notopterus, Sperata seenghala, showed least 

market arrival. Maximum species are mostly available in market during monsoon and 

winter season. 

The large number of marketing and related constrains were noticed in present 

study. The study clears that the Interference of middlemen and Absence of co-operative 

marketing as well the Poor storage facilities mostly affect the fish marketing. The Price 

fluctuation and Lack of recent market information mostly do not affect the market as these 

markets are mostly related the local fish yield. The observations from previous studies of 

Narayan (2012), Abah et al. (2013), Das et al. (2013), Chaourey et al. (2014), Nongmaithem 
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and Ngangbanm (2014), Baruah and Deka (2016), Bharali and Deka (2016) are compatible 

with present study.   

The present study cleated that the Uma river basin accommodate the rich diversity 

of edible fishes. But this diversity can be affected by overfishing and other pollution casing 

anthropogenic activities. Though the water of these sites is not that much suitable for 

drinking purpose but can be used for drinking after proper processing/ filtration. But 

water of Uma River is suitable for irrigation and fish farming. It was also noticed that fish 

production plays an important role in the socio-economic life of Washim district. It is an 

important source of income and employment to millions of rural farmers. The growth of 

fish production and development of fishery sector is highly dependent on an efficient fish 

marketing system. Hence it is necessary to develop the more effective cultivation and 

marketing system for fishermen.  
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CHAPTER V 

SUMMARY AND CONCLUSIONS 

The study was conducted for selected five stations on Uma river near Poha (A), 

Parwa (B), Ukarda (C), Kajaleshwar (D) and Uma reservoir (E) of Washim District of Indian 

State Maharashtra during February 2015 to January 2017 to evaluate the fish diversity 

status in relation to its water quality.  The effective protocol was adopted for study. 

The fishes were identified with help of visible morphological characters. The 

morphometric characters were observed and identified with the help of standard keys and 

books of Talwar and Jhingran (1991); Day (1994); Jayaram and Sanyal (2003): Jayaram 

(2010); Eschmeyer and Fricke (2011); also with the help of Zoological survey of India, 

Pune, Maharashtra.  

Study revealed the presence of 28 species belonging to 06 orders and 10 families. 

Among observed orders, Cypriniformes and Family Cyprinidae were more abundant. From 

these observed species, nine were abundant, five were common, two were frequent, seven 

were occasional and five species showed rare occurrence. 

Order: Cypriniformes covers Family Cyprinidae with species Catla catla, Labeo 

rohita, Labeo boga, Labeo pangsia, Cyprinus carpio, Puntitus dorsalis, Puntitus chola, 

Puntitus ticto, Tor khudree, Osteobrama catio, Hypothalmichthys molitrix, Salmostoma horai, 

Thyririchthys sandkhol, and Amblypharyngodon mola; Family: Cobitidae covers 

Lepidocephalus thermalis 

Order: Perciformes covers Family: Cichlidae with Oreochromism ossambica; Family: 

Gobidae with Glossogobinus; Family: Channidae with Channa marulis; Channa punctatus 

and Chandanama. Order: Synbranchiformes covers Family: Mastacembelidae with 

Macrognathus pancalus and Mastocembelus armatus.  

Order: Siluriformes had Family: Siluridae with Ompak bimaculatus; Family: 

Bagaridae with Mystus cavasius; Sperata seenghala and Mystus montanus. Order: 

Beloniformes had Family: Belonidae with Xenentodon cancila while Order: 

Osteoglossiformes had Family: Notopteridae with Notopterus notopterus.  

The maximum species reported at Uma (E) reservoir and Kajaleshwar (D) while 

moderate at Ukarda (C) and Parwa (B) with least reported from Poha (A). The maximum 

diversity was reported during late monsoon the winter. The least species were 

encountered during the months of summer to early monsoon. The catch success was high 

during winter and it was least during summer while moderate in the months of monsoon.  
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Cluster analysis was carried out to assess the similarity in number fish species 

composition among the studied sites as well months. Clustering routines produce a 

dendrogram showing how and where data points were clustered. The similarity association 

matrix upon which the cluster based was computed using the nearest neighbour pair 

linkage algorithm of Euclidean distance index for presence and absence data.  

A of species diversity attributed in fish fauna in Uma river revealed that faunal 

diversity was highest during Uma reservoir (E) and Kajaleshwar (D) while moderate at 

Ukarda (C) and Parwa (B) with least reported from Poha (A). A trend in Mean % 

Abundance was noted to be nearly similar to that of Shannon Diversity though Species 

Richness and Species Equitability shows contradictory pattern. 

The monthly comparison of species diversity was attributed in fish fauna in Uma 

river revealed that faunal diversity was highest during winter moderate during monsoon 

while lower during summer.  A trend in Mean % Abundance was noted to be nearly similar 

to that of Shannon Diversity though Species Richness and Species Equitability shows 

contradictory pattern.  

Though the Uma river basin accommodate the rich fish diversity, but can be affected 

by overfishing, agriculture activities by use of chemical fertilizers, brick kilns, sand 

excavation, domestic waste and other pollution causing anthropogenic activities.  

The various physico-chemical parameters of the collected water samples from 

different sampling stations of the river were analysed was conducted during February 

2015 to January 2017 to ensure the present status. Water samples were analysed by 

strictly following the methods of IAAB (1999) without any modification and samples were 

compared with Drinking water standards of BIS (2014).  

During the period of investigation, water temperature ranges from 20.10C to 27.8 0 C 

the minimum water temperature was recorded in winter months and maximum in summer 

months. The water pH ranges from 7.2 to 8.8. The pH was minimum during winter and 

higher in summer season at the selected sites. The turbidity of Uma river was ranges from 

7.00 NTU to 9.85 NTU. It was maximum during monsoon while decreased during winter 

and summer. 

During study period the total dissolved salts (TDS) found in Uma river water was to 

be maximum in rainy season (343.5 mg/l) and it was minimum during summer. The total 

hardness in the Uma River water ranged between 120 mg/l to 164 mg/l, the maximum 

values were recorded during summer season while in winter minimum total hardness 
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content was detected. Total alkalinity in the Uma River water ranged between 182 mg/l to 

263 mg/l the maximum values of total alkalinity recorded during summer season while in 

winter minimum total alkalinity content was observed.  

It was observed that the value of D.O. fluctuates from 5.20 mg/l to 11.40 mg/l; the 

maximum values were recorded during December (winter) and minimum during July 

(monsoon). During the period of investigation chlorides in the Uma River water ranged 

between 9.4 mg/l to 14.9 mg/l, the maximum values of chlorides recorded during summer 

season while in winter minimum chloride content was observed. The sulphates in water 

ranged between 7.3 mg/l to 12.2 mg/l, the maximum values of sulphates recorded during 

summer season while in winter minimum sulphates content was detected.  

During the period of investigation magnesium in the Uma River water ranged 

between 4.2 mg/l to 10.6 mg/l, the maximum values of sulphates recorded during summer 

season while in winter minimum sulphates content was observed. The nitrate ranged 

between 0.41 mg/l to 0.65 mg/l, the maximum values of nitrate recorded during summer 

season while in winter minimum nitrate content was noticed. Phosphate in the Uma River 

water ranged between 0.90 mg/l to 5.70 mg/l, the maximum values of nitrate recorded 

during monsoon season while in summer and winter minimum nitrate content was 

detected. 

These observations clear the seasonal fluctuations in water properties. While 

comparing with BIS drinking water standard, the water of these sites is not that much 

suitable for drinking purpose but can be used for drinking after proper processing/ 

filtration. But water of Uma River is suitable for irrigation and fish farming.  

The study revealed the rich fish diversity. The observed status of fish diversity was 

mostly related to the studied physico-chemical parameters. The results shows the positive 

relation between these physico-chemical parameters such as Water Temperature, pH, 

Turbidity, Total Dissolve Solids, Total Hardness, Total Alkalinity, Dissolve Oxygen, 

Chlorides, Sulphates, Magnesium, Nitrate and Phosphate with number of fish species. 

It was also noticed that fish production plays an important role in the socio-

economic life of Washim district. It is an important source of income and employment to 

millions of rural farmers. The growth of fish production and development of fishery sector 

is highly dependent on an efficient fish marketing system.   
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It was found that, marketing costs including handling and transportation of big size 

fishes are comparatively higher than that of small varieties of fishes. Fishermen selling 

fishes is one market / weekly hats, but weekly that are all most common. 

The fish marketing channel starts with a farmer and ends with the ultimate 

consumer involving a number of intermediaries in between. Study reveals that channel I 

(Fisher-Fish Auctioneer-Wholesaler-Retailer-Consumer) was the most popular marketing 

mode for fish and it was transacting about 64 % of the total volume of transactions and 

channel II (Fisher Wholesaler-Retailer-Consumer) was another the most popular 

marketing system for locally-produced fish, accounting for about 28 % of the total volume 

of transactions.  

Murrel, Magur, Rohu and catla were major fish species sold in markets. The seasonal 

variations in the total arrival and species-mix of fishes in the markets were also 

experienced. It was observed that Catla catla, Cirrhinus mrigla, Labeo rohita and Cyprinus 

carpio had high market fetch while Channa marulis, Oreochromis mossambica, Ompok 

bimacculatus, Xenentodon cancila, Notopterus notopterus, Sperata seenghala, showed least 

market arrival. Maximum species are mostly available in market during monsoon and 

winter season.  

The large number of marketing and related constrains were noticed in present 

study. The study clears that the Interference of middlemen and Absence of co-operative 

marketing as well the Poor storage facilities mostly affect the fish marketing. The Price 

fluctuation and Lack of recent market information mostly do not affect the market as these 

markets are mostly related the local fish yield.  

From the above study, it can be concluded that the water quality Uma river basin 

accommodate the rich diversity of edible fishes. But this diversity can be affected by 

overfishing and other pollution casing anthropogenic activities. Though the water of these 

sites is not that much suitable for drinking purpose but can be used for drinking after 

proper processing/ filtration. But water of Uma River is suitable for irrigation and fish 

farming. It was also noticed that fish production plays an important role in the socio-

economic life of Washim district. It is an important source of income and employment to 

millions of rural farmers. The growth of fish production and development of fishery sector 

is highly dependent on an efficient fish marketing system.So why it is necessary to develop 

the more effective cultivation and marketing system for fishermen. 
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