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Abstract: The objective of this study was to compare the status of trout fish revenue with 

agriculture for the financial years 2014-15 on Madayan Fish Hatchery (MFH) in Swat. 

For this purpose, one Government hatchery and 30 private hatcheries at Madyan were 

intensively studied for one year. Data shown that the total productions in all hatcheries 

were165600 kg/annum where the Government hatchery contribution was 40600kg/annum 

while privates were 12500 kg/annum. In addition, Government hatchery release 190 

thousands fish per annum into t River Swat and played an important role in fish 

conservation and eco-tourism promotion. However, the total annual expenditures for the 

Government and 10 private hatcheries were 8 and 25 million rupees, respectively. Thus, 

the revenue generated from aquaculture was two times high than that of agriculture and 

considered to be the good source of livelihood for the local residence. Findings from this 

study suggested that the establishment of modern aquaculture system in Madayan zone 

(Madayan to Parai) can effectively improve the socioeconomic conditions of the people 

and help to conserve trout and other fauna in Swat River’s network. 

Keywords: Trout aquaculture, Fish conservation, Lilihood and socioeconomic development. 

 

Introduction 

 

Aquaculture is farming of aquatic 

organisms i.e. fish species in inland and 

coastal areas and considered to be a profitable 

business. In simple words aquaculture is the 

cultivation of fish (Shabir, 2012). Aquaculture 

industry has important role in food production 

for daily uses. This sector contributes 50% of 

the total fish production worldwide (UNDP, 

2005). Fish comprises half of the total 

vertebrates in the world and live almost all 

possible aquatic habitats (Shinde et al. 2009). 

To decrease the pressure on natural fish 

population, aquaculture has got more 

contribution and needed further development 

(Kanwal etal. 2004).Fish is one of the aquatic 

resources not only used as food but also as a 

source of recreation and livelihood (Wajid et 

al, 2002).  In Pakistan two types of fish 

resources are found i.e. fresh and sea. The 

collective contributions of both are about 0.5% 

to 1.0% to the national Gross Domestic 

Product (GDP), which is quite low as 

compared with other countries (Ahmad, 1999). 

In India and Bangladesh, fishery sector 

contributes about 2% and 3%, respectively to 

GDP. Looking into the available rich aquatic 

resources of Pakistan its contribution is quite 

low (Mirza et al, 2011). Fish provide healthy 

protein and is an integral part of our diet but 

the per capita fish consumption is also low as 

compared with other countries (EPS, 2012). 

According to Food and Agriculture 

Organization report, in Pakistan the pre-capita 

fish consumption is about 500 g annually, 
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which is far less from India, Bangladesh, and 

Japan, where the per capita fish consumption 

reached to 7000, 9000 and 1200 g per capita 

annually. Aquaculture has become the fastest 

growing fish producing method in the world 

(FAO, 2007). Aquaculture is recognized to be 

the environment-friendly industry and very 

low emissions of greenhouse gases like carbon 

mono-oxide, carbon di-oxide and sulphur di-

oxide are reported (Najma et al. 2009; Ahmad 

et al. 1993).  

 

Madyan is situated in district Swat, 

northern Pakistan. Madyan fish hatchery also 

plays key role in stocking of fish frays to Swat 

River, which is one the largest tributaries in 

Kabul River’s network. Fishing is the regular 

activity on the entire River Swat and is a 

major source of recreation and livelihood 

(Nafees et al. 2009). Trout was introduced in 

the lower part of the River Swat in 1930 by 

the political agent of Malakand Agency named 

Mr. H.R.Hay (Akhtar, 2012). Due to high 

temperature during summer this experiment 

was failed. Another attempt was made during 

1952-53, but was not successful again 

(Ahmad, 1999). Finally, the Wally (King) of 

Swat offered the than political Agent to try 

trout aquaculture in upper part of the River 

Swat (Ahmed et al.1993). In 1961 the fishery 

directorate of West Pakistan started a project 

“establishment of Madyan Trout hatchery” in 

Tangai village at ChailRoad. The project was 

successful and with the passage of time Trout 

aquaculture became an established business in 

the upper part of the River Swat (Maria, 

2011). The Madyan trout hatchery department 

has been upgraded to the status of Trout 

culture training center and is the biggest trout 

hatchery of Pakistan. There are three types of 

Trout fish in Madyan Swat;namely Rainbow, 

Brown and Kamloops (Adnan, 2013).The 

present survey was carried out to study the 

culture activities of Trout in the Swat valley 

and also to observe the positive impacts of 

Trout on the socio-economic condition of the 

local people.  However, according to Mirza 

(2007) 39 species were found in River Swat. A 

recent study of fish fauna of River Swat was 

conducted by Hasan et al. (2013) and found 

nearly 35 fish species. According to Saeed et 

al. (2013), only 11 species were recorded in 

River Swat, the reason for declining the 

number of these species could be the flash 

flood on 2010. The famous game species of 

River Swat is Mahasheer and Schizothoracines 

are declining due to illegal, fishing and the 

destruction of their spawning grounds (Ali et 

al. 2010). In additions, 2010 flood also badly 

damaged fish fauna of River Swat (Naveed et 

al. 2014) 

 

Swat valley in general and River Swat 

in particular is famous for fresh fish-fauna. 

Various game fish species are found in the 

river (EPS, 2014) which includes Trout, 

Mahasheer and Swati fish. Various studies 

conducted on Swat River, revealed that the 

fish population is in a decline phase (Shabir, 

2012). If the current status of fish declining is 

continued and no action is taken against them 

a time will come that swat river will totally 

lost this precious gift (Asghar et al. 2003). 

Most of the farmer community is dependent 

on subsistence agriculture. Most part of the 

land situated along the River Swat is used for 

agriculture that has got negative impacts on 

environment in terms of soil erosion, water 

and soil pollution (Shafiq. 2012). Aquaculture 

is environment-friendly and a profitable 

activity. It is a general perceived that most of 

the fish is imported to Swat Valley from other 

parts of Pakistan, especially Punjab province 

(Shah, 1991). To find out that whether River 

Swat is suitable for aquaculture or nor or the 

people of the area will percept this activity or 

not. Therefore, Trout aquaculture was studied 

with an attempt to know the present status of 
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trout, its role in fish conservation and in the 

strengthening of socioeconomic condition of 

the locals.  

 

Methods and Materials 

 

The following methods were adopted to 

collect information and data about trout 

culture, stocking and sale in different parts of 

the upper Swat area. 

Survey of Trout Culturing Training Center 

 

The Government Trout culturing 

training center Madyan was kept under 

observation for one year. For this purpose, the 

center was visited 12 times during 2014-15. 

The aim of the survey was to observe different 

stages of fish development such as breeding, 

stocking and sale. To collect information 

about Trout fish, the concerned officials of 

Madyan fish hatchery were also interviewed. 

 

Market Survey 

 

Market survey was conducted in 

hotels, huts and fish sale centers. The workers, 

fishermen and owners of these hotels were 

interviewed. In Madayan city there are nearly 

20 huts, among them 10 huts were surveyed 

(50 percent). The aim of this exsercise was to 

know about the locally produced stock and the 

fish imported from the other regions of 

Pakistan.   

 

Visit of Private Hatchery 

 

There are 30 private fish hatchery in 

different parts of the Madayan city. About 10 

fish hatchery were selected for data collection 

with the objective to make a comparison with 

Government fish hatchery and agriculture 

land. 

 

Production from Agriculture Field 

 

To compare the production from 

agriculture and aquaculture, two different 

agriculture fields equal to the size of a 

hatchery were selected. The farmers were 

asked about the production, and expenditure. 

The data were recorded from agriculture 

department Madayan Swat as well for 

comprehensive analysis. 

 

 

 

 

Results and Discussion 

 

Production of Government and private 

hatchery 

The average annual production of 

Government hatchery was 40600 kg/annum 

and the total sale of Government hatchery was 

19300 kg/annum with total annual revenue of 

15.4 million rupees (800 Rs/Kg) against the 

annual budget of 8 million. While the average 

annual production of 10 private hatcheries was 

calculated to be about 125000 kg/annum. 

However, the total income of 10 private 

hatcheries is 72.5 million rupees. The 

production of private hatcheries was high as 

compared to Government hatchery because the 

number of private hatcheries was more than of 

Government hatchery. Besides, the 

Government hatchery releases some stock into 

the Swat River also (Table 1). 
 

Stocking of Fish Frays to River Swat 

Personal interview with the Assistant 

director of Trout training and culturing center 

Madyan Swat, disclosed that nearly 190 

thousand fish frays were stocked into Swat 

River in 2014-15 by fishery department. 

Stocking of Fish frays is playing a key role in 

conservation of Trout population in the upper 

Swat and for its sustainable conservation. This 

is not only a good pass-time activity for the 

tourist, but the fishermen also practice fishing 
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and thus are helpful in strengthening their 

socio-economic conditions. Tourists can also 

easily buy and enjoy fresh Trout fishing of 

River Swat, which in returns can promote eco-

tourism in the military hit area. The Trout is 

carnivorous in nature and feed on local fish 

but these local fishes are weed species and 

acts as food for Trout fish. There is one theory 

that it may be not be good for the local fish 

species, but no such study exists to support 

this theory (Table 2). 

 

 

Table 1 Shows Government &Private hatcheries, their annual budget and income in 2014-15. 

S.No Hatchery Number Visited 
Expenditure in 

million 

Production in 

kg/annum 

Sale in 

kg/annum 

Income in Rs. 

million/annum 

1 Govt 01 01 8 40600 19300 15.4 million 

2 Private 30 10 25/10 125000/10 98000 72.5 million 

 
 

 

Table 2 Amount of Fish Frays Stocked to River Swat during 2014-15 

S.No Year Amount of Trout Frays stocked to River Swat Department 

01 2014 98,000 (Ninety eight thousand only) Trout culturing and training center 

02 2015 92,000 (Ninety two thousand only) Trout culturing and training center 

Source: Official Record of Madyan Fish Hatchery 

 

Fish Hatchery In Comparison with 

Agriculture  

 

In comparison with agriculture, the per 

unit production of fish hatchery was quite 

high. Agricultural production data of the study 

area along the river bank was taken from 

Agriculture department of Madyan Swat, as 

given in Tables 2 and 3. The total area under 

aquaculture along the river bank is 2.5 hectors 

area at Madyan with a total production of 

165,600 kg of fish. In monetary terms the 

income per annum for one Government and 10 

private hatcheries was calculated to be about 

87.8 million rupees. Area shown by 

agriculture department on fertile land of the 

same area, the average production was 50 

thousand kg and their income per annum was 

around 32.4 million. If the farmers shift from 

subsistence agriculture to aquaculture on the 

potential areas suitable for aquaculture, their 

income will increase almost three times (Table 

3).  

The comparison of Government and 

private Trout fish hatcheries revealed that 

private hatcheries are more productive than 

that of Government. The Government 

hatchery produced trout only, while private 

fishery produced other species too. But the 

private fisheries do not release any fray into 

Swat River.  Both the Government and private 

hatcheries are playing a key role in 

conservation of Trout fish as well as in the 

strengthening of socio-economic conditions of 

the locals. The total sale of one Government 

and 10 private visited hatcheries is 117300 

kg/annum with the annual generation of 87.8 

million/annum (Table 4).  
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Table 3 Shows comparison of fishery and agriculture production with the same covered area. 

Department 
Area in 

hector 

Total 

expenditure 

in million 

Production/annum in 

kg 

Total income/annum in rupees 

(million) 

Fish hatchery 2.5 33 165,600 87.8 

Agriculture sector 2.5 4 50,000 32.4 

Source: Official record of Madyan aquaculture and agriculture department 

 

  

Table 4 Comparison of Government and Private Trout fish hatcheries for the year 2014-15 

S.No Hatchery 
Fish sale in kg 

and their types 

Total fish sale/annum 

in kg with price/kg 
Area in sq-feet 

Income/annum in 

million) 

1 Govt Trout only 19,300 ( Rs-800/kg) 3036 15.4 

2 Private 

Trout 31,000 ( Rs-1400/kg) 

 ٭12144
72.5 million (2.43/ private 

hatchery) 

Rahu 20,000 (Rs-450/kg) 

Mori 10,000 (Rs-400/kg) 

Grass Corp 22,000 (Rs-420/kg) 

Mahasheer 15,000 (Rs-450/kg) 

(yre  tah rep 4.404٭)  

Market Survey 

 

Market survey was conducted to know 

about the availability of fish from fish 

hatcheries of Swat River. It was revealed that 

the Trouts are mainly supplied from hatcheries 

of Madayan Swat and Swat River. As per 

estimate 6.7% of the total Trout came from 

Swat River and 93.3% came from various 

hatcheries. This is how these various fish 

hatcheries are contributing toward fish 

conservation in River Swat. 

 

Other fish species which are also 

supplied from  hatcheries of Swat are Rahu, 

Mori, Grass Carp and Mahasheer with an 

average catch of 20,000, 10,000, 22000 and 

15000 kg/annum, respectively. The species 

which are supplied from Punjab are Rahu, 

Mori, Silver Carp, Big head China Carp, Grass 

Carp, Common Carp and Mahasheer. Swati 

isthe only fish supplied from River swat with 

an average catch of 10,000 kg/ annum in 

2014-15 (Table 5). As River Swat cannot full 

fill the demand, therefore, most of the huts are 

depends from Punjab suppliers. 
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Table 5 Market survey for availability of fish from Fish hatchery, River Swat and from 

Punjab in 2014-15 

S No Fish name 
From fish hatchery (Govt& 

Private) in Madayan (Kg)  
From Punjab in (Kg) From River Swat in (Kg) 

1 Trout 50300 (93.3%) Nil 8,000 (6.7%) 

2 Rahu 20,000 144000 Nil 

3 Mori 10,000 288000 Nil 

4 Silver Carp Nil 288000 Nil 

5 
Big  head China 

Carp 
Nil 80 Nil 

6 Grass Carp 22000 80 Nil 

7 Common Carp Nil 120 Nil 

8 Mahasheer 15,000 160  

9 Swati Fish Nil Nil 10,000 

 

In the present survey it was observed 

that the production of Trout fish in the study 

area is 85600 kg/annum out of which 40600 

kgs are produced by Trout culturing training 

center of Madayan, while the rest of 45000 

kgs are produced by fish farmers in private 

sector. Both Government and private sectors 

are contributing a lot toward the uplifting of 

socio-economic conditions of the people of 

District Swat. The Government has already 

undertaken another project of Trout farming 

by 50:50 (fifty:fifty) project partnership of 

publicity private sector after the completion of 

that project the Trout production capacity 

would be expectedly increased from 85600 

kg/annum to 171200 kg/annum. This project 

can not only helpful in fish production but also 

create job opportunities for the local (Amjad, 

2015). Trouts are provided to market by 

hatcheries while Swati Fish are provided by 

river Swat only. The rest of Fish Species like 

Rahu, Mori, Silver Carp, Big head China 

Carp, Grass Carp, Common Carp and 

Mahasheer are mainly supplied from Punjab 

(Ali et al, 2010). Another positive impact of 

fish farming is it’s contributing toward 

capacity building of local people which would 

enable them to disseminate this technology to 

adjacent districts like Shangla, Kohistan, Dir 

and Chitral, which would ultimately change 

Trout farming in to an industry in the near 

future. 

 

Conclusion 

 

In the light of aforesaid information, it 

is concluded that fish hatchery has got good 

impact on the local people by improving their 

living conditions and creating jobs market. 

The above facts and figures revealed that 

upper Swat region has got the potential for 

aqua culturing activities but cannot fulfill local 

market demand due to the lack of comparative 

analysis of aquaculture and agriculture 
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industries revenues. Data shown that the 

aquaculture industry is more beneficial than 

agriculture in recent scenario. Therefore, the 

Government is required to encourage the local 

farmers, make aquaculture attractive and use 

the river bank for this activity.   

 

Acknowledgment 

 

The researchers are grateful to the staff 

of Madyan fish hatchery, the owners of private 

fish hatchery the hotel owners, the farmers for 

their contribution in this study.  

 

References 

 

Adnan, K.2013. “Ecological Survey of Swat 

River and its role in the development of 

socioeconomic condition of the valley.” 

M.Sc Thesis Department of Zoology 

University of Malakand. 

Ahmad, H. 1999. Ecological Survey of Swat 

River, RSCP, Environmental Protection 

Society, Saidu Sharif Swat. 

Ahmad, S and Bibi, K. 1993. “Environmental 

impacts of Tourism on Bahrain Valley 

(Swat).” A case study on the impacts of 

Tourism on upper region of district swat. 

Pp.12-15. 

Akhtar, 2012. “Detail study of pollution level 

in Swat River, its impacts on Fish fauna, 

and trend in the business of fishing 

community in Swat.” M.Sc Thesis 

Department of Zoology university of 

Malakand. 

Ali, M.,S. Hussain,J.A. Mahmood, R. Iqbal 

and A. Farooq.2010 “ Fish diversity of 

Fresh water bodies of River Swat, 

Pakistan.” Pakistan Journal of Zoology. 

42(3): 2-4. 

Ali, W., Iqbal, Z. (2002). “Potential of fish 

aquaculture in Swat River.” M.Sc Thesis 

Department of Environmental Sciences 

University of Peshawar. 

Amjad, K, 2015. “Study of Fish fauna of River 

Swat and its economic 

importance.”M.Phil Thesis Department 

of Zoology university of Malakand. 

Asghar, M., Khan, K. (2003). “Potential of 

Fish aquaculture at River Swat. Journal 

of Zoology. 2(5):56-61.  

Ashraf, M. 1996. The impacts of Heavy 

metals and Pollution on Fish Society for 

Rivers of NWFP. M.Phil Thesis National 

Centre of Excellence in Geology, 

University of Peshawar. 

Environmental Protection Society, 2012. “Fish 

fauna of Swat River and their role in 

socioeconomic development Swat 

Valley.” Final technical report of a 

project on Fish of Swat River and their 

role in socioeconomic 

development.”3(5): 112-114. 

Environmental Protection Society, 2014. “The 

Swat River Fish fauna conservation 

project, Saidu Sharif Swat.” Pp 3-6. 

Food and Agriculture Organization, 2007. “A 

project of global conservation of aquatic 

organisms.” Pp 118-119. 

Hasan, Z., I. Ahmad, M. Yousaf, L. Rehman, 

and J. Khan. 2013. “Fish biodiversity of 

Swat River.”  Pakistan journal of 

Zoology. 45(7):283-288. 

Kanwal. A and Shafi, M. 2004. Environmental 

Problems of District Malakand. M.Sc 

Thesis Department of Environmental 

Sciences University of Peshawar. 



Imtiaz Ahmad, Abdullah Khan, Muhammad Nafees, and Shams Ali Baig 

 

68 
 

Maria, A. 2011. Kabul River uses and its 

impacts on Fish population. M.Sc Thesis 

Department of Environmental Sciences 

University of Peshawar. 

Mirza, M.R.2007. “A note on the fishes of 

Swat River, NWFP, Pakistan.” Biologia 

(Pakistan). 53(10): 109-172.  

Mirza, Z.S., M.R. Mirza, M.A. Mirza and 

A.Q. K. Sulehria. 2011. “Fish diversity 

of River Swat, Pakistan.” Biologia 

(Pakistan). 57 (1 & 2): 23-30. 

Nafees, M., Jan, M.R. (2009). “Residues of 

Cypermetrhrin and endosulfan in soil 

and Environment. 2(28):113-116.  

Najma, K., Anwar, F. 2009. “Limnological 

Study of Upper Swat and lower Swat.” 

Pakistan Journal of Zoology. 12(3): 19-

21. 

Saeed, K., S. Khan and F. Haq. 2013. 

“Diversity and population of River Swat 

K.P Pakistan.” Journal. Bio. &Env. Sci. 

3 (4): 83-86. 

Shabir, 2012. “Degradation of Fish fauna due 

to natural hazards and the role of 

aquaculture in fish conservation.” M.Sc 

Thesis Department of Zoology 

University of Peshawar. 

Shafiq, 2012. “Detail Study of Fish fauna of 

river swat and its role in economic 

development.” M.Sc Thesis Department 

of Zoology University of Malakand. 

Shah, I.A. 1991. “A study of Dissolved 

Calcium, Magnesium, Manganese and 

Phosphorus in River Swat NWFP, 

Pakistan.” M.Sc Thesis Department of 

Zoology University of Peshawar. 

Shinde, S.E., T.S. Pathan, R.Y. Bhandare and 

D.L. Sonwane. 2009. “Ichthyofaunal 

diversity of district Aurangabad, India.” 

World journal of Fish and Marine 

Sciences. 1 (3):141-142. 

UNDP.2005. “A limnological study of River 

Swat, K.P, Pakistan.” Technical report. 

Pakistan Agricultural council. Pp. 98-

103. 

 

 


