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Abstract
The main problem faced till date in the maintenance of aquaria and other ornamental aquaculture activity is due to the limitations temperate climatic conditions 
of Kashmir as the exotic aquarium fishes demand high cost maintenance, continuous power supply to run aerators, heaters, sophisticated feeding and other water 
parameters. So, there was every need to search for some alternative fishes which can sustain well under these harsh conditions, and are freely available, cheap, 
attractive and hardy that can also breed freely under captivity conditions. Puntius spp. are the fishes which show abundance and are well acclimatized in our water 
bodies especially lakes and streams, but have presently little economic importance, as the size of this fish is very small, less than 2 cm to 3 cm and less than 5 gm 
in weight. This makes it least choice as food fish but the fish seems to be a good candidate for ornamental purpose because of its attractiveness, hardiness, shape, 
size, feeding and behavior. The present study was conducted to evaluate the status and distribution of P. conchonius in almost 7 major lentic and lotic water bodies 
of Kashmir. It is found that P. conchonius be dwelling in lower zones of most of the water bodies. However, the specie was found absent in Sindh and Jhelum rivers. 
However, the specie was found in the diversified channels of Sindh rivers like the Tulmulla canal but is found to be absent from the main course of the river. The 
survival percentage of P. conchonius was found to be 82.6% in a time span of 1 year with minimum maintenance.

Introduction
The fish is one among the most widely consumed food commodities 

in the world and the most preferred pet animal globally. It is further 
becoming more popular over-time due to its potential to ensure global 
food security, high nutritive-value and huge employment generation 
capacity.

The inland fish production of India during 2019-20 was estimated 
to be about 10.43 million metric tonnes with Andhra Pradesh as the 
highest inland fish producing state in India while J&K is among the 
least inland fish producing states of India contributing just 0.21 lakh 
tonnes. The fish species that contributes majority of fish catch in 
Kashmir is Trout. The valley is bestowed with abundant rich water 
resources in the form of rivers, lakes, springs, streams, etc. that 
develops huge potential for the culture as well as capture of fresh water 
fish species. Kashmir valley is situated between the latitude of 32° and 
37° E and a longitude of 73° and 80° S on the north-western borders of 
India. The major river systems of the Valley include the Jhelum River, 
Sindh River and the Lidder River system. Besides Rivers many lakes 
are also located in the valley including the famous Dal Lake, Manasbal 
Lake, Wular Lake, Anchar Lake, Harwan Lake and various high-
altitude lakes. All these water bodies serve as a delectable habitat for 
variety of fish species facilitating development of fisheries in the state. 
Among many researchers that have evaluated this faunal diversity are 

[1-3]. Fisheries are considered as an emerging sector in UT of Jammu 
& Kashmir with potential to generate livelihood for unemployed 
youth of the valley. Fish is a preferable constituent of diet of the local 
inhabitants. The growing economic and social status of population 
has had a major impact on the fisheries structure in the state. Kashmir 
province is the leading producer of fish in state of Jammu and Kashmir 
contributing more than 80% of total fish production of J&K. The 
major economically important fish species of Kashmir include trouts, 
carps, snow trouts, carassius, Bangana diplostoma, etc. but all these 
species have economic importance as food fishes. However, certain 
fish species inhabiting these waters with no or minimum value as a 
food fish due to their small size can be utilized to enhance economy by 
providing an efficient alternative in ornamental industry for various 
exotic fish species used in the valley. Due to the popularization of 
aquarium keeping in the valley, many young entrepreneurs of the 
valley are investing their money and time in rearing and keeping 
ornamental fishes as it ensures great profit and involves low initial 
investment aided by high market demand. However, the main focus 
of these budding entrepreneurs in the valley is mainly fixed on exotic 
fish species from domestic and international markets like Goldfish, 
Guppy, Koi carp, Mollies, etc. The critical transportation and high 
maintenance eventually lead to the high price of these species. Also, 
the temperate climatic conditions enhance the susceptibility of these 
exotic varieties of fishes to various fungal, bacterial, and parasitic 
diseases. These exotic or invasive species, which get introduced in the 
natural water bodies of Kashmir, can also be the source of ecological 
and economic harm. However, if the endemic fish species of the valley 
are utilized and promoted for ornamental purposes, it can decrease 
the price of ornamental fish species by eliminating high maintenance 
costs and disease prevalence and enhancing the economic importance 
of less economic fish species of Kashmir. Thus, can eventually help to 
enhance the ornamental fish production of the state.

The species of valley recognized to have such ornamental value 
includes Puntius conchonius, Triplophysa, Crossocheilus diplochilus, 
Gambusia, Carassius Carassius and Cyprinus carpio [4]. Among these 
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Puntius conchonius, a sub-tropical fish species belonging to family 
Cyprinidae with a great potential as an ornamental fish. It has recently 
made its entry in both domestic as well as international ornamental 
fish markets of India [5]. It is locally known as “bloz” in Kashmir 
and has English name as rosy barb. It is a deep bodied cyprinid fish 
species and is characterized by the presence of dark black rounded 
spot at the base of the caudal peduncle. It has a short to moderately 
elongated body that is deep and compressed while the abdomen is 
rounded and the head is short [6]. This species was likely introduced 
in Kashmir around 1955-1956 accidentally along with Cyprinus carpio 
at the same time. The genus Puntius for rosy barb is replaced by genus 
Pethia [7]. However, this fish species is still generally referred to as 
Puntius conchonius.

Keeping in view the high economic potential of this fish species, 
this study has been conducted to evaluate the distribution of Puntius 
conchonius in major water bodies of Kashmir for better understanding 
of the habitat these species inhabit and the geographical distribution 
in the area.

Materials and Methods
Study area

The study was conducted in Kashmir division of state of Jammu 
and Kashmir. Within Kashmir valley, the temperate climatic zone 
located in the north-western Himalayas between Pir Panjal and 
Zanskar range. It is spread on an area of 15,220 sq. km endowed with 
complex geological structures and rich temperate flora and fauna. 
The valley's surface is plain, abounding with various water bodies 
in the form of springs, lakes, and rivers. Since Kashmir province is 
the leading producer of fish in state contributing more than 80% of 
total fresh water fish production of J&K, the distributional study was 
conducted in the major water bodies of the valley. The Lotic water 
bodies under study include Jhelum River, Dagwan River and the 
Sindh River while as lentic water bodies include Dal Lake, Wular 
Lake, Manasbal Lake and Anchar Lake. The fishes were sampled from 
different study sites along with the water from the same site to test the 
longevity and sustainance of these fishes in the aquarium.

Study sites
The water bodies selected for surveying distributional studies of 

Puntius conchonius included lentic as well as lotic water bodies. In 
these water bodies, different sites were selected randomly for sampling 
(Table 1).

The Manasbal Lake is located in the Safapora area of the 
Ganderbal district of Kashmir valley and is known to be the deepest 
lake (13 m) in India. It is oblong in outline and extends northeast-
southwest direction with a maximum length of 3.5 km and breadth 
of 1.5 km. The area's local population depends greatly on this lake for 
drinking water, fish resource and commercial lotus stem as it dwells 
with various economically important fishes of Kashmir.

Anchar Lake is the shallow lake of fluviatile origin, located 

northwest of Srinagar. It is connected with the Dal Lake through 
Nallah Amir Khan canal. The majority of the lake is transformed into 
a marshland due to thick macrophytic growth by increased human 
interference and agricultural run-off, sewage disposal, and effluent 
discharge within the ecosystem. However, a good number of local 
fishermen still depend on this lake to continue their livelihood by 
capturing food, fish species, and a collection of other food and fodder 
materials.

Jhelum is one of the major riverine systems of Kashmir that 
originates from Verinag spring in district Anantnag. It is locally 
known as “Vyeth” or “Vitasta.” It travels a distance of 203 km from 
north to south of the valley and receives water from an extensive 
system of canals and streams throughout its course. It is the second-
largest fishery resource of the valley after Wular, inhabiting wide 
diversity of fish fauna and an even larger number of fish-dependent 
employments.

Sindh River is a major tributary of river Jhelum in Kashmir 
arising in the Zojila Mountains, flows towards the west. After reaching 
up to Ganderbal it spreads out near Harran and escapes into Anchar 
Lake, while the other distributary merges with Jhelum at Shadipur 
area. Sindh is a fast-flowing torrential river in its upper and middle 
reaches, while as in lower reaches it becomes calm and flows slowly.

Dal Lake is the most famous and tourist attraction site located in 
the heart of Srinagar city. It is an urban lake and is the second largest 
lake in J&K state. It is an open drainage type of water body spread 
across an area of 11.4 sq. km. It has had significant importance as a 
fishery resource to the people of the valley since time immemorial. 
It provides the home to major ichthyo-faunal diversity of the valley, 
including the endemic as well as the exotic fish species.

Wular Lake is Asia’s largest freshwater lake located in the 
Bandipora district of Kashmir valley. The lake basin is reported to be 
formed as a result of tectonic activities. It has been declared as Ramsar 
site and given the status of the wetland of international importance 
in 1990. It is a vital fish resource contributing about 60% of total fish 
production in the state. Therefore, being the largest fishery resource 
of the valley.

Dagwan River, also known as Dachigam stream or Telbal stream 
has its origin in high altitude Marsar Lake and surrounding snow-
bound mountains feed it during summer. This stream ultimately joins 
Dal Lake on the northern side of Hazratbal.

Procurement and identification of fish species
The fishes were procured from natural water bodies of the valley 

following random sampling from different selected water bodies of 
the valley with the help of local fishermen. For collection, different 
gears were used like cast net and hand net. Fishing was usually carried 
out during morning hours of the day. The fishes collected from each 
water body were then examined individually. The fish faunal diversity 

Table 1: Major sampling sites surveyed during study.
Major water body Total Area/ Length (approx. in Kashmir) Geographical location Sites Selected

Jhelum river 725 km 3256’N-7343’E Safakadal, Raj-bagh.
Dagwan river 12 km 3414’N-7580’E Telbel, Chandpora
Sindh river 108 km 3411’N-7440’E Kangan.
Dal Lake 22 km2 3406’N-7452’E Gagribal, Hazratbal.
Wular Lake 16 km 3420’N-7436’E Lankreshipora.
Anchar Lake 6.8 km2 3409’N-7447’E Soura, Kreshbal
Manasbal Lake 5 km 34°15′ N, 74°40′ E Gratbal, Kondbal.
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was then identified with the help of an expert following the keys 
provided [8].

Acclimatization
The experimental fish (Pethia conchonius) taken from natural 

water bodies were first given prophylactic treatment for about 10 Sec 
to 20 sec with 5 ppm KMnO4 solution. The dead and weak fishes were 
discarded, and the healthy bath-treated fishes were transferred to a 100 
L aquarium tank for acclimatization to culture conditions. The fishes 
were fed with marketed feed throughout the period of 12 months 
@ 5% of their body weight twice a day [9]. After acclimatization, 
the fishes were distributed randomly to different aquaria operated 
a week prior to the stocking of fish. All the aquaria were operated 
under minimum maintenance condition to examine the longevity and 
sustenance of the fish species. Continuous observation was done to 
record the mortality and behavior of the fish.

Results and Discussion
During the present study, a variety of different species were 

encountered in different water bodies under study (Tables 2-8). A 

and Dagwan River while as in Sindh and Jhelum rivers this specie was 
found to be absent. However, the specie was found in the diversified 
channels of Sindh rivers like the Tulmulla canal but is found to be 
absent from the main course of the river. The major factor responsible 
for distributional pattern of fish species in different habitat are water 
depth and water velocity [10]. Usually the fishes of smaller size are 
unable to withstand the high current velocity that’s why they remain 
restricted to lower-stream of the water body. The similar trend was 
observed with Puntius conchonius. The area with less water velocity 
and more depth was favorable for the Puntius specie to inhabit. 
However, in otherwise conditions of more velocity of water and lesser 
depths results in less presence of Puntius sp. The reason can be that 
these species due to their small size are not able to withstand high 
speed of water currents. Also, since these rivers have glaciated origin, 
the upper streams of the river have comparatively colder waters that 
are unfavorable for this fish species as they dwell in comparatively 
warmer waters. Therefore, they are found to be available at lower 
stretches of the water body where the water velocity decreases and the 
depth of water increases. Also, the maximum catch composition of 
Puntius conchonius was found in the summer months when the water 
temperature was high as these fish species abundantly swim in surface 
waters. However, with the onset of winter i.e., during November-
March these fish species are very rarely found in the catches as they 
migrate in deeper waters to avoid cold temperature of the water body.

Survival rate
The survival rate of fish is the most important parameter for any 

specie to be raised in confined water conditions. The promotion of 
any fish species from the wild as an ornamental fish requires better 
survival under confined and static conditions of aquarium. Therefore, 
the higher survival indicates the higher feasibility of fish species 
to aquarium conditions and vice-versa. The survival rate of fish is 
expressed in terms of percentage [9]. This was calculated as follows:

Survival Rate=No. of fishes survived/Total no. of fishes × 100.

Table 2: Different fish species collected from Jhelum River
Fish Species Local Name

Triplophysa sp. Ara gurun
Schizothorax curvifrons Sattar gad
Schizothorax niger Ale gad
Schizothorax plagiostomus Khont
Cyprinus carpio communis Punjabe gad
Cyprinus carpio specularis Punjabe gad
Crossocheilus diplochilus Tetthar gad

Table 3: Fish Species collected from Dal Lake
Fish Species Local Name

Schizothorax curvifrons Sattar gad
Schizothorax niger Ale gad
Puntius conchonius Bloz
Cyprinus carpio communis Punjabe gad
Cyprinus carpio specularis Punjabe gad
Crossocheilus diplochilus Tetthar gad
Gambusia holbrooki Gurun
Carassius Gang gad

Table 4: Fish species collected from Wular Lake
Fish Species Local Name

Triplophysa sp. Ara gurun
Schizothorax curvifrons Sattar gad
Schizothorax niger Ale gad
Schizothorax plagiostomus Khont
Puntius conchonius Bloz
Cyprinus carpio communis Punjabe gad
Cyprinus carpio specularis Punjabe gad
Crossocheilus diplochilus Tetthar gad

Table 5: Fish species collected from Dagwan River
Fish Species Local Name

Triplophysa sp. Ara gurun
Puntius conchonius Bloz
Trout Trout

Table 6: Fish composition collected from Manasbal Lake
Fish Species Local Name

Carassius Gang gad
Triplophysa sp. Ara gurun
Puntius conchonius Bloz
Bangana diplostoma Raput
Cyprinus carpio communis Punjabe gad
Cyprinus carpio specularis Punjabe gad
Gambusia Maih gad

Table 7: Fish species captured from Sindh River
Fish Specie Local Name

Salmo truttafario Trout (Brown)
Triplophysa sp. Ara gurun

Table 8: Fish species collected from Anchar Lake
Fish Specie Local Name

Carassius Gang gad
Triplophysa sp. Ara gurun
Schizothorax curvifrons Sattar gad
Schizothorax niger Ale gad
Schizothorax plagiostomus Khont
Cyprinus carpio communis Punjabe gad
Cyprinus carpio specularis Punjabe gad
Crossocheilus diplochilus Tetthar gad
Puntius conchonius Bloz
Gambusia Maih gad
Bangana diplostoma  

total of 12 species of fishes belonging to 5 families were collected from 
all of these water bodies.

Altogether a total of 12 fish species were found to inhabit these 
water bodies. Among these Puntius conchonius is found to be dwelling 
in lower zones of most of these water bodies. From the results, it was 
clear that the species of Puntius conchonius is mainly distributed in 
water bodies of Anchar Lake, Dal Lake, Manasbal Lake, Wular Lake 
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A total of 25 fish species are commonly found in the Kashmir 
valley out of a total of 120 species of J&K [2]. Among them, 07 species 
belonging to 3 families were identified to have ornamental value as 
they thrive well in confined aquarium conditions [4]. Among these 
species is Puntius conchonius belonging to the family Cyprinidae was 
found to survive in confined aquarium conditions for more than 12 
months with minimum care and attention. The study also revealed 
the hardy and uncompetitive nature of this fish species that can be 
easily utilized for their polyculture. The survival percentage of Puntius 
conchonius was found to be 82.6% in a time span of 1 year with 
minimum maintenance.

Ornamental fishes that are highly adaptable to cultural conditions 
and are capable of living in wide environmental variations are suitable 
for culture in aquariums [11]. Therefore, it is quite evident that the 
freshwater fish Puntius conchonius is of great commercial and economic 
importance due to its wide distribution in these water bodies and its 
hardy nature. But as a result of various anthropogenic activities, such 
as water contamination, illegal encroachment, and habitat alteration, 
the ecology of these water bodies’ changes considerably, that results 
in the decreased water quality. Consequently, impacting the wild 
fish species both morphologically as well as physiologically. But the 
introduction of this species in an aquarium fish industry will surely 
increase its economic importance and will definitely help in enhancing 
the economic/commercial value of this specie besides to aware/
sensitizing the younger generations of researchers, entrepreneurs, and 
students about their behavior and role in ecology.

Conclusion
The present study reflects that the population of the fish species 

under study is mainly confined to lower stretches of water body 
especially much prevalent in lentic system of waters and shows 
seasonal vertical migration to lower water depths during winter 
periods. The study also highlights the hardy and domicile nature of 
Puntius conchonius that enhances the effective use of this specie as 
an alternative model ornamental fish species with lot of potential 
in enhancing economic generation and fish production of the state. 
Being cosmopolitan in distribution with more specie evenness, much 
more efforts need to be oriented to preserve their important lentic and 
lotic fish habitat and to further enhance its economic value.
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