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Abstract: This research carried out to study of factors mfluencing on trout
production in Khorasan Razavi Province using a cross sectional data of 105 trout
producers and estimation of trout production function in 2008. Results showed that
farms' area, mumnber of fry, feed, fish farming period and water flow have positive
effect on trout production and water temperature and fish losses have negative
effect on it. Farms area, water temperature degree, number of fry, feed, fish farming
period, water flow, water source, labor and fish losses elasticities are 0.282, -1.428,
0.216,0.422,1.641, 0.430, -9.19x107*, -1.407 and -0.157, respectively. The highest
positive effect 13 due to fish farming period that shows trout producers harvest
earlier of economic harvesting time and supply to market. The highest negative
effect is due to water temperature that shows it is high. Use of farms' area, number
of fry, water flow and feed are at stage 2. Water temperature and fish losses are at
stage 3. Effect of Farms area, water temperature degree, number of fry, feed, fish
farming period, water flow, water source, labor and fish losses on fish production
are15.46,-78.30,11.85,23.14,89.99, 23.58, -5x107%,-77.15 and -8.60 kg, respectively.
Fish cost price is 23518.16 rial kg ™' that sale 30000 rial kg at market. Cost, revenue
and gross revenue of trout estimated 49.13, 62.67, 13.54 nal/day/fish, respectively.
Gross margin (income) is 64%1.84 rial kg~ Regard to results, fish feed management,
supplying of farms water from river and spring, try to decrease of water temperature
to 15-16°C, fish harvesting in income maximization time and farm envirommmental
management suggested.
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INTRODUCTION

Fish is an important source of supplying the animal protein that plays a major role in feed
basket of households. Tt is a good replacement for supplying of feed and protein needs in
conditions that other sources of animal protein have high price. Regard to this, cold and
warm water fishes farming beside of sea fishing in nternal fresh water as a new industry form
to optimum use of internal being resources and respond to increasing demand of protein
resowrces. Rather, it acts as an important source of income and employment in nual regions.
Now, about 67% of world aquatics supply through fishing of seas and oceans (salty water).
Because of boundless fishing in last years, growth of it stopped or declined (Jihad
Agriculture Organization of Khorasan Razavi Province, 2008). This problem is a reason of
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investment justification of fish production in fresh water. Regard to role of fish for supplying
of individual needs, must increase demand of it through a dynamic programming in
consumption of fish. Although, aquatics per capita consumption increased from 5 kg in 2001
to 7.7 kg in 2006 m Khorasan Razavi Province because of high price of other protemn sources
and advertising but fish per capita consumption is low. One reason of this problem is
unaware to high nutritious value of fish and necessity of it in households' feed basket.
Rather, habit to consumption of red meat and chicken influence on time outcomes. Then,
necessity dictates that consider marketing, mcreasing of demand and awareness of
households to fish consumption.

Trout is one of cold water fishes that can produce in internal water with well, ghanat
(subterranean), river water sources of Khorasan Razavi Province. This fish is one of the best
farmed fishes that have good demand in this Province. Although, Khorasan Razavi Province
has water constraint, but this province with 27 farm of cold water fishes farming is one of the
most region of trout production that supply the local fish demand and demand of other
Provinces (Tihad Agriculture Orgamzation of Khorasan Razavi Province, 2008). Fish farming
industry 18 one of the major sowrces of regional mcome. Although, the share of this industry
is low in national and local economy but its' effects on supplying of protein sources and feed
security in local and national economy is high. Although, the share of agricultural and
fishery sectors of Khorasan Razavi Province from total value added of these sector in Iran
were 6.41% 1n 2005 but fishery share 1s very low. Total value added of these sectors has
reported 10900 billion rials and share of these sectors of total gross domestic product based
on market price presented 11.91%.

The study of Khoshakhlagh and Kiani (1999) on trout farmers in Chahar Mahal and
Bakhtiari Province showed that elasticity of feed mnputs and fish chuld are 0.7 and 0.18,
respectively. Therefore, these inputs use in stage 2. Also, elasticity of temperature, water
flow, diug and labor estimated -2.85, -1.034, -0.02 and -0.19, respectively. These elasticities
show that presented mputs use in stage 3 (irrational use). Optimum values of feed and fry
are 0.7 kg/m/day and 207 g m ™, respectively. These optimum values are more than average
use of these inputs (i.e., 0.04 kg and 115 g). Optimum values of labor, drug and water flow are
1.1 people, 10 kg and 156 1. sec™, respectively.

These optimum values are less than average use of these inputs (1.e., 2.8 people, 44 kg
and 17.18 L™"). Zeranejad and Rezaei (2004) in Kohkiloyeh and Boyerahmad Province showed
that feed, water flow and temperature have positive effect on trout fish, production. Other
inputs i.e., labor and initial piece number of fish has negative effect on fish production.
El- Nagger et al. (2006) showed that high prices of fish feed, declining fish prices and lack
of finance are serious constraints facing fish farmers in Egypt Feed costs of fishis
3.87 LE kg' that representing 5%8.9% of the production costs. The break-even analysis
showed that average production costs of 6.57 LE kg™ ' of fish while the sale price is
7.5 LE kg™'. Correlation matrix showed that there is high positive relationship between the
level of generated income and feed costs, other costs, quantity of fish seeds, cost of fuel,
cost of extra labor, permanent staff salary and cost of transportation except cost of fertilizer.
Also, results of production function estimation showed that quantity of fish seeds is an
umportant factor mfluencing on revenue of fish farming farms. Other factors such as farm size
and age of farmers have positive but non-significant effect on revenue of fish farming farms.

Othman and Sadek (2004) found that fish feed prices rise from 800 LE t~' in 1992 to
1800 LE t" in 2003 while prices of fish from 1995 to 2002 declined. Olagunju et al. (2007)
showed that there 1s a significant relationship between total revenue and cost of feed, years
of farming experience and labor. The study also showed that the sum total of elasticities of
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variable was less than unity, which indicates that fish production in Nigeria is in stage two
i.e., economical stage of production. Hinshaw et ol (1990) showed that small farm budgets
are for estimating establishment and operating costs for trout farms producing up to
100000 pounds year . The labor values included in the establishment costs assume that
most of the construction has been completed by contracted labor rather than the owner. Any
construction the farm owner can reduce the total cost proportionately. The water flow
required for this system would be a minimum of 3,800 gallens min ™ (8.3 cubic feet sec™"). The
average loading rate would be 6.5 pounds/gallon/min and the average stocking density
would be approximately 4.5 pounds cubic™ foot of water volume. Savings in construction
of this facility come primarily from efficiencies gained by building larger tanks. The total
estimated cost for this system would be $99, 556.02.

Petr and Swar (2002) indicated that the application of prevailing technology can produce
100-200 t ha™ ina 14-15 month period, starting with free-swimming larvae, but depending on
water supply and culture practices and quality of the feed. The result showed that it costs
about NRs 255 to produce 1 kg of trout, which is selling for NRs 300 kg™ The analysis gives
a profit of NRs 45 kg™ of fish and gives 19.5% rate of return on initial cost. The rate of return
on operating cost is 17.6%. Tt showed that rainbow trout would be a profitable export if
produced commercially. Bozoglu et al. (2007) indicated that the partial percentage of the feed-
use variable was 99%, whereas that of all other variables was 1%. The education level of
operators, feed use and capital use positively affected trout production, whereas the
stocking density and pond size negatively affected trout production. Techmical assistance
and extension programs concernming stocking, feeding and disease control that resulted in
decreased stocking density and increased feeding efficiency may increase trout production
by approximately 20%.

There are some problems in scope of cold water fishes especially trout that must study.
Lack supply of quantity and quality fish child that affect production capacity of it, surface
water pollution and in some condition ground water pollution that tend to losses of trout
because of lugh sensitivity of this type of fish, power outage and problems of this scope
have to fishing the trout before of economical weight and supply to market or losses the total
of trout fishes, lack of information about market demand that limit the production, low
production, high production costs especially labor, lack of optimum size mimmization of
production costs and lack of government support of production especially farm expansion
are the major problems in trout farming scope. Regard to these problems, this paper was
carried out to study of factors influencing on trout fish production in a quantitative model.
Results of this study can help to policy makers and trout producers to management of
production inputs regard to computed inputs elasticities and outputs to achieving high
efficiency and productivity and then to high profit at farm level. Also, this study will try for
creating of small and medium scale farms of fish farming. Tn fact, fish farming in fresh water
because of need to partial capital and short run return of mvestment have high utility and
profitability to justification of investment.

MATERIALS AND METHODS

Data Collection

This study was conducted based on a sampling survey on the trout producers in 2008.
In fact, the data used in this study come from a primary swvey. Number of sample (farmers)
selected by using the simple random sampling (Cochran, 1977). The survey covered 16 cities.
From the selected cities a list of trout farm was prepared and these farms were selected at
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random. The swvey thus covered 105 trout producers from 16 cities. Detailed information
pertaining to costs, production and other needed data collected. The data were collected in
Khorasan Razavi Province of Iran using interview technique and filling of questionnaires by
author.

Data Analysis

Trout fish production function is estimated by using of a sample of 105 trout farmers in
Khorasan Razavi province i 2008. The choice of functional form for the trout production
function (1) is a matter of empirical question. The choice depends on flexibility,
computational ease, relevance for the study and comparability with previous studies. This
paper experimented with two functional forms- Cobb-Douglas and Transcendental. However,
after estimation of two models and use of restricted F test, Cobb-Douglas production
function selected for evaluating the effect of inputs on trout production in Razavi Khorasan
Province. The Cobb-Douglas production function of trout can be written as:

8
LY, =a+ Y BLuX, + 1D+ u, (1

i=1

where, Y 1s the quantity of trout output (kg), X (I=1, 2,..., 8) 18 the variable inputs such as
number of entrance fish child to farm (piece), labour (man-day), water flow (L sec™), farm area
(m?), water temperature degree (°C), number of fish losses (piece), feed (kg), fish farming
period (day), D is a dummy variable for water sources of trout farming farms (dummy takes
the value of one if the farmer use the wells and zero otherwise 1.¢e., river and ghanat), u 1s
random error term. Ln is loganthm, ¢, B and y are parameters of the production function to
be estimated. P, shows the elasticity of inputs. Model (1) is estimated by Ordinary Least
Square (OLS) method (Gujarati, 2003).

RESULTS AND DISCUSSION

Production Condition in Khorasan Razavi

Based on Jihad Agriculture Orgamzation (JAQ) of Khorasan Razavi Province (2008), this
province has 1695 spring (sources), 6284 ghanats, 10088 wells and 42 rivers that apart of
these waters can use for trout farming. These water can use in agricultural farm and increase
agricultural production. Regard to potential of this Province, about 1239.8 tone of different
cold water fishes that trout form the major of it produce in 127 farms or 106356 m” (Table 1).

Characteristics of Trout Production

Table 2 shows that average production in trout farming farms of Khorasan Razavi
Province 1s equal 5483.78 kg in each production period. Average yield of trout fish 1s
5.07 kg m ™. Regard to this yield, there is a potential for increasing of yield in umit of area (m”).
Optimum water temperature degree for trout production is 15-16°C. The survey data of trout
farming farms show that average water temperature degree of farms is in presented range.
Fish losses are function of environmental, managenal conditions and disease. Table 2 shows
that average rate of trout losses in farming farms of Khorasan Razavi Province 1s 7.84%.
Average period of fish farming is 164 days. Estimates show that average used labor in fish
farming period is equal 142 man day™". These inputs have major role in fish farming, control
of environmental water conditions, feed and {ishing. Average growth of fish is 2.37 g day™".
Average weight of fry in entrance time to farms 1s 24.13 g.
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Table 1: Cold water fishes production in fish farming famrms of Khorasan Razavi Province

Clity Production (ton) Farms area (nr) No. of farms
Bardaskan 11.7 259 3
Taibad 7.5 361 3
Torbat Jam 18.1 8775 4
Torbat Heidariy eh 797 11539 14
Chenaran 230.8 19258 27
Khaf 3.0 1200 1
Dargaz 660.2 4300 5
Sabzevar 88.4 11631 10
Fariman 20.9 1066 3
Ghochan 2000.0 7325 8
Kashmar 2.9 39 2
Kalat 263.0 11062 14
Gonabad 52 2000 2
Mashhad 163.5 16995 20
Mahvalat 5.4 1000 2
Neishaboor T2.6 9195 9
Total 1239.8 106356 127

Source: JAQ of Khorasan Razavi Province { 2008)

Table 2: Characteristics of the important variables of trout production for one period in Khorasan Razavi Province

Variables Mean

Fish production (kg) 5483.78
Fish vield (kg m™% 5.07
Farms area (m*) 1080.67
Water temperature degree (°C) 16.67
Water flow (L sec™) 23.13
Number of fiy entrance to farms (piece) 17367.00
Feed consumption (kg period™") 2387.00
Fish losses (piece) 1362.00
Fish losses (percent) 7.84
Final weight of fish (g) 38892
Labor (man-day) 142.00
Farming period (day) 164.00
Fry weight (g) 24.32
Feed conversion rate 142
Average growth of fish (e day™) 2.37

Production Costs and Profit

Trout production costs consist fry, feed, plant oil, vitamin, drug, labor, water price (fee),
power (electricity), fuel (energy) and other costs that allocate 15.53, 42.12, 0.4, 0.74, 11.36,
0.52,1.67,3.76, 4.43, 8.65 and 10.81 % of total production costs, respectively. Total production
costs in each period (for 5483.78 kg) are 128968447 rial (23518165.75 rial t™'). Average daily
cost and average cost of each fishing fish (final fish) are 786392.97 and 8085 nial, respectively.
Regard to total fish cost price is 23518.16 rial kg™ Sale price to retail sale representatives is
30000 rial kg~ Therefore, gross revenue (margin) is 6481.84 rial kg~ Total revenue of saling
the trout in each period (for 5483.78 kg) 15 164513400 rial. By subtracting the costs, total gross
revenue derive equal 35544953 rial. Cost, revenue and gross revenue of trout estimated 49.13,
62.67, 13.54 rial/day/fish, respectively (Table 3).

Trout Production Function

Table 4 shows that farms area, water temperature degree, number of fiy, feed, fish
farming period, water flow and fish losses are statistically significant. These variables
Justificate 56.8% of dependent variable (fish production) variation. Two variables 1.e., labor
and types of water source aren't statistically significant. Farms area, number of fry, feed, fish
farming period and water flow have positive effect and number of fish losses and water
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Table 3: Average costs and profit of trout production in Khorasan Razavi Province

Mean in each period for average Mean for 1000 kg

Mean shares of cost.

Variables production of samples of production components (%)
Costs

Fry (rial”) 20034550.00 3653420.00 15.53
Feed (rial) 54321823.00 9905908.00 4212
Plant oil (rial) 511226.73 93225.24 0.40
Vitamin (rial) 951900.00 173584.00 0.74
Drug (rial) 14656600.00 2672718.00 11.36
Labor (rial) 008736.73 121948.10 0.52
Water fee (rial) 2159033.30 393712.60 1.67
Power and fuel (rial) 4846266.70 883745.70 3.76
Repairs (rial) 5712666.70 1041739.00 4.43
Transport (rial) 11158067.00 2034740.00 8.65
Others (rial) 13947577.00 2543424.00 10.81
Total cost (rial) 12896844 7.00 23518166.00

Fish farming cost (rial day™) 786392.97

Fish farming cost (rial day™* fish™") 4913

Harvested fish cost (rial day ™ fish™!) 8058.00

Production costs (rial m™=2) 119341.19

Fish cost price (rial kg™") 2351816

Sale price (dal kg™) 30000.00

Total revenue (rial) 164513400.00

Revenue of harvested fish (rial fish™) 10278.87

Revenue of harvested fish (rial day ! fish™) 62.67

Revenue of harvested fish (rial m—) 15223278

Total gross revenue-profitability (rial) 35544953.00

Gross revenue (rial kg™) 5481.84

Fish farming gross revenue (rial day™!) 213737.52

Fish farming gross revenue (rial/day/fish) 13.54

Gross revenue of harvested fish (rial fish™") 2220.87

Gross revenue of harvested fish (rial m—?) 32891.59

#9060 rial=1%

Table 4: Trout production function in Khorasan Razavi Province

Variables Coefficient t-statistic
Constant 3.051 1117
Farms area 0.282 2.702™
Water ternperature degree -1.428 -1.848
Number of fry 0.216 1.782
Feed 0.422 3.686™
Fish farming period 1.641 1.819"
Water flow 0430 2.541™
Water source -0.170 -0.731%
Labor -1.407 -1.522%
Fish losses -0.157 -1.791"
R? 0.568

F 14.314"

*Rignificant at 10%% level, ***Significant at 1%6 level, ns: Non significant

temperature degree have negative effect on trout production. F statistic shows that

regression is significant at 1% level.

Farms area of fish farming 1s one of the important variables influencing on trout
production that share (elasticity) of it on fish production is 0.282. In the other words, by
increasing 1% in farms area (10.8 m?), trout production will increase 0.282% i.e., 15.46 kg

(Table 5). Regard to tlus variable, it reveals that expansion the farms of fish farming can

increase trout production but increasing rate is not high and it is less than current average

2

harvestie., 5.07 kg m™°.
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Table 5: Share of different factors on trout production

Variables Share (elasticity) Effect on production (kg)
Farms area 0.282 15.46
Water temperature degree -1.428 -78.30
Number of fry 0.216 11.85
Feed 0.422 23.14
Fish farming period 1.641 89.99
Water flow 0.430 23.58
Water source -9.19x1074 -5x1072
Labor -1.407 -77.15
Fish losses -0.157 -8.60
Total -1073 -5.4x1072

Water temperature degree is one of the major factors of trout production (cold water
fishes). In the other words, water temperature degree has positive effect on trout production.
Trout can produce in water with 8-18°C. The best and optimum temperature for feed and
growth of trout 18 15-16°C. Needed water for farming of trout must be full of oxygen and
without of noxious gasses. Agricultural wells are without sufficient oxygen and have noxious
gasses for trout farming. Estimated production function shows that temperature degree of
used water to produce of trout in current condition is high (in stage 3) such that it has
negative effect on trout production. Regard to estimation coefficient (elasticity), it revealed
that by increasing 1% in water temperature degree, trout production will decrease 1.848%. It
represents the mmportant role of water temperature degree in trout production. In reality, this
fish is very sensitive to water temperature degree and increasing in temperature degree more
than acceptable range would have negative effect on growth of fish and the on farm
production. Results of Khoshakhlagh and Kiani (1999) study confirms this result but this
result 1s not consistent with findings of Zeranejad and Rezaei (2004). Regard to Table 5, by
increasing 1% in water temperature degree, trout production will decrease 78.3 kg. This value
1s considerable and has a high effect on trout producers’ revenue.

Fry is major input of trout production that has a positive and direct effect on fish
production. Trout production function revealed that by increasing 1% in number of entrance
fry to farms (i.e., 173.67 fish), production of trout in farms (output or final harvesting) will
mncrease 0.216% 1.e., equal 11.85 kg (Table 5). Thus result 1s consistent with Koshakhlagh and
Kiani (1998) and El-Naggar et al. (2006) studies but is not consistent with findings of
Zeranejad and Rezaei (2004). It 1s necessity that sufficient fry enter to farms due to area and
farm capacity for achieving to estimated fish production.

Feed 1s an mmportant input of trout production that directly affects fish production.
Table 3 shows that after fish farming period and water flow, feed has the highest elasticity
equal 0.422. By increasing 1% of this input, quantity of trout production will increase 0.422%.
Regard to Table 4, it revealed that feed share (0.422%) in trout production is equal 23.14 kg
in each fish farming period. Therefore, fish feeding can ncrease trout production 23.14 kg
(Table 5). Table 4 shows that after fish farming period and water flow, feed has the highest
elasticity equal 0.422. This result confums findings of Khoshakhlagh and Kiani (1999) and
Olagunju et al. (2007) but it is not consistent with results of Zeranejad and Rezaei (2004).

Fish farming period 1s an important factor of trout production with ligh affecting degree
so that it has the highest elasticity or share in production. Table 4 shows that by increasing
1% m fish farming period, trout production will increase more than 1% 1.e., about 1.641%. In
the other words, by increasing 1.64 days in fish farming period, quantity of trout will increase
89.99 kg (Table 3). Table 1 represents that average growth of trout in farms is 2.37 g day™".
Regard to number of entrance fiy to farms and losses, increasing in average weight of fish
would be 75.86 kg for two days. This value is consistent with calculated value through
production function.
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Water flow is a variable that can effect on quantity of entrance water to farms and speed
of water depletion and consequently on quantity of transferable oxygen. Therefore, predicts
that its' effect on trout production would be positive. Estimated production function showed
that water flow has the highest positive effect on trout production-after fish farming period-
so that by increasing 1% of this variable, trout production will increase 0.43% (Table 4).
Table 5 shows that by increasing 1% in water flow (i.e., 0.2413 1. sec™ or achieving to flow
24.37 L sec™ "), trout producticn will increase 23.58 kg. This result is not consistent with
KoshaKhlagh and Kiam (1999) but confirms results of Zeranejad and Rezae1 (2004) study.

Water supplying source of farms is a factor that has special effect on quantity of trout
production. In reality, water quality because of lack of noxious gasses, having sufficient
oxygen and lack of pollution can directly affect trout production. Wells water have less
oxygen and more noxious gasses than other sources. Therefore, it 18 necessary to promote
oxygen and decrease noxious gasses. Based on Table 4, coefficient of water source-dummy
variable-shows that quantity of produced trout with wells water is 0.17 less than other
sources. This effect is not significant and its effectiveness is low because managers of these
farms solve existent problems of water.

Labor is a key and managerial variables of trout production. Trout farming farms use
fixed labor and use variable labor in special situation. Regard to existent fixed labor in fish
farming period, these farms over use of this mput. Estimated production function shows that
labor 1s not significant but its' sign indicates that these farms use labor m stage 3. In fact,
effect of this input on trout production will be diminishing (-1.407%). Table 5 shows that by
increasing 1% in labor, trout production will decrease 77.15 kg in each fish farming period.
This result 1s consistent with Khoshakhlagh and Kiami (1999) and Zeranegad and Rezaei
(2004).

Fish losses are an influencing factor of trout production that has negative effect in
production process. Table 4 confirms that by increasing 1% in fish losses, quantity of trout
production will decrease 0.157% 1.e., 8.6 kg.

This study 1s umque as methodology and variables that enter in preduction function.
In fact, very limited studies have been conducted to optimize production using quantitative
models. Rather, this study used some combined index and new index to analysis of
economics of trout. Also, this study calculates the quantity effect of all important variables
on trout production in quantative model (Table 5). Therefore, some results of this study can
not compare to other studies (Hinshaw et al., 1990; Petr and Swar, 2002; Bozoglu et al., 2007).
Some results of this study is differ from previous studies because of type of quantative
model (model selection), type of variables and number of it.

CONCLUSION

This research tried to study of management of trout production in Khorasan Razavi
Province using a cross sectional data of 105 trout producer and production function
approach in 2008. Results showed that farms' area, number of fry, feed, fish farming period
and water flow have positive effect on trout production and water temperature and fish
losses have negative effect on it. Farms area, water temperature degree, number of fry, feed,
fish farming period, water flow, water source, labor and fish losses elasticities are 0.282,
-1.428,0.216, 0.422, 1.641, 0.430, -9.19x107", -1.407 and -0.157, respectively. The highest
positive effect is due to fish farming period that shows trout producers harvest earlier of
economic harvesting time and supply to market. The highest negative effect 1s due to water
temperature that shows 1t 1s high. Use of farms' area, number of fry, water flow and feed are
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at stage 2. Water temperature and fish losses are at stage 3. Effect of farms area, water
temperatire degree, number of fiy, feed, fish farming period, water flow, water sowrce, labor
and fish losses on fish production are 15.46, -78.30, 11.85,23.14, 89.99, 23.58, -5x107,-77.15
and -8.60 kg, respectively. Fish cost price is 23518.16 rial kg™ that sale 30000 rial kg™ at
market. Cost, revenue and gross revenue of trout estimated 49.13, 62.67, 13.54 rial/day/fish,
respectively. Gross margin (income) is 6481.84 rial kg~'. Regard to results, fish feed
management, supplying of farms water from river and spring, try to decrease of water
temperature to 15-16°C, fish harvesting in income maximization time and farm envirormental
management suggested.
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