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Abstract

The article models the structure of Pangas catfish
(Pangasius pangasius) (Hamilton, 1822) production
to present the determinants of production and
estimate costs and return in Pangasius farming in
India. Farm business analysis was performed for
computing costs and return and for determining
factors of production, Cobb-Douglas production
function was estimated. Empirical findings indicate
the Pangasius culture was profitable. Net income
across all farms was T 437528.9 ha'!, which varied
from X 397469.7 ha™! on large farms to I 588668.1
ha' on small farms. The major determinants of
Pangasisus production were feed, seed, area, expe-
rience in Panagsius culture and days of culture.
Coefficients indicate increase in production can be
attained by increasing the inputs. The overall
estimate of return to scale was larger than unity
implies Pangasius production can be increased from
scale economies. Efficient production practice, with
low cost inputs, local seed availability, proper
resource allocation and seeking guidance through
PAD* for sound and competitive culture practice
may ensure sustainable production in the country.

Keywords: Pangasius, farm-business analysis, Cobb-
Douglas production function

Introduction

Aquaculture is one of the fastest growing sector in
India which has grown at 6-7% per annum in recent
past due to the species diversification (introduction
of new species) and new culture system e.g. cage
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culture (Ayyappan, 2012). Freshwater aquaculture in
India contributes more than 95% of total aquacul-
ture production; marine aquaculture is limited to
few species and contributes lesser. Recently, catfish
has started playing a very significant role in world
aquaculture. Pangasius, a catfish with its qualities
like fast growth, air breathing, tolerance to low
dissolved oxygen and compatibility to polyculture
has gained popularity in many Asian countries. It
has been promoted in Bangladesh over the years to
ensure food security and income generation for
rural communities (Ahmed & Hasan, 2007). Keeping
in view its attributes, Pangasius was introduced in
India during 1995-96 from Thailand through
Bangladesh (Ahmed, 2007; Rao, 2010). Culture of
Pangasius spread very fast in India and the country
emerged as one of the largest producers of pond-
cultured Pangasius (Rao, 2010). Fish farmers of
Andhra Pradesh have initiated the pond farming of
Pangasius since the year 2004, with a view to
diversify their carp-based aquaculture, and to
harness its high yield potential for domestic as well
as export market. Andhra Pradesh produced more
than 0.5 million tonnes of Pangasius from 32000 ha
of pond area, with productivity of 12.5 to 50 tonnes/
ha/year during 2009 (Rao, 2010). The species is well
established for culture in Krishna and West-
Godavari districts of Andhra Pradesh.

The Government of India, through National Fisher-
ies Development of Board (NFDB), Hyderabad is
promoting cage-culture of Pangasius for quality
production and has sanctioned a few projects for its
promotion. On the other hand, local newspapers in
Andhra Pradesh reported the price crash and
declining profits in Pangasius culture, a cause of
concern for policy makers (Anon, 2011). The price
crash led to loss in Pangasius culture and many
farmers thus, withdrew from its culture, which
reduced a grave situation. However, due to lack of
systematic studies on economics of Pangasius
production, appropriate advisories are lacking on
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the part of decision makers to overcome these
situations. Although there are a number of studies
related to economics of carp culture and shrimp
aquaculture (Jayaraman, 1997; Sharma & Leung,
2000a;b; Dey et al., 2005; Singh et al., 2009; Debnath
et al., 2013). There is hardly any study available on
economics and factors affecting production of
Pangasius in India. Under this background, the
study was conducted with following specific objec-
tives in the state of Andhra Pradesh: (a) to estimate
costs and return in Pangasius culture; (b) to
determine the factors affecting Pangasius produc-
tion and (c) to estimate the returns to scale and
resource use efficiency in Pangasius production. The
results of the study will help in taking policy
decisions to improve Pangasius culture.

Materials and Methods

Andhra Pradesh (AP) has largest area under
Pangasius culture in the country and hence it was
selected for the study. Multistage stratified random
sampling was used to select sample for the study.
Two districts namely Krishna and West-Godavari
from AP were selected on the basis of highest area
under Pangasius culture. Similarly, two mandals
Kaikaluru and Kalidindi from Krishna district and
Mogalthru and Kallamandal from West-Godavari
district were selected on the basis of their contribu-
tion to Pangasius culture in the mandals. A village
from each of the selected mandal was selected based
on area under Pangasius farming in the village.
Achavaram from Kaikaluru, Korkollu from Kalidindi,
Kalipatnam (W) from Mogalthru and Bondadalanka
from Kallamandal were selected on the basis of
abundance of Pangasius culture in the villages
(Table 1).

From a prepared list of all the Pangasius farmers of
selected villages, a sample of 30 farmers were
selected randomly from each of the selected villages.

Table 1. Sampling plan at farm level

Thus a total of 120 fish farmers were selected for
the study from four villages of the two districts in
the state. The sample farmers were classified into
two categories i.e. small farmers (having ponds area
<4 ha) and large farmers (having pond area >4 ha)
on the basis of their pond area. It was found that
63 farmers were small and 57 large. The data was
collected during the year 2011-12 by personal
interview method with the help of pre-tested
interview schedule specially designed for the study.

Farm business analysis was performed to compute
the economics of Pangasius culture. Total cost
includes total variable cost (TVC) and total fixed
cost (TFC). Wherein, total variable cost includes
costs of all the inputs like fertilizers and chemicals,
seed, feed, labour, charges paid for harvesting and
interest on working capital. Total fixed cost (TFC)
includes salary of permanent labour, interest on
fixed capital, depreciation on fixed assets and its
repair and maintenance.

The Cobb-Douglas (C-D) production function is able
to handle multiple inputs in its generalized form
and it can also handle autocorrelation,
heteroscedasticity and multicollinearity (Murthy,
2002). Economists prefer Cobb-Douglas (C-D) pro-
duction function over Constant Elasticity of Substi-
tution (CES), because, when the function involves
more than two inputs, it is difficult to use CES
(Smith, 1982). Overall C-D production function has
several advantages and most importantly its ease in
estimation or use, good empirical fit across many
data sets and extreme flexibility are discussed often
(Miller, 2008). In aquaculture, C-D production
function was used, while determining the input -
output relationship and also the returns to scale in
pond aquaculture in southern Ghana by Asamoah
(2012) and in other places by Dey et al. (2000) and
Bimbao et al. (2000). The functional form of CD
model used for Pangasius culture in Andhra

Sl. No.  Districts Mandals Villages Sample farmers
Small Large Total
1. Krishna Kaikaluru Achavaram 18 12 30
Kalidindi Korkollu 16 14 30
2. West-Godavari Mogalthru Kalipatanam 15 15 30
Kallamandal Bondadalanka 14 16 30
Total 120
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Pradesh is specified below;

InY=a+ g InX +8 InX,+ B InX,+p In
Xy+BIn Xg+ B, In X, + B, In X, + B In Xy + B,
In Xy + B, In Xy + B;; In X, + B, In X, + B, In
X, + E

Where, Y = fish production (kg); &, By, B, By By Bs
Be By Bg By Biy Biyy Byy Bygare the parameters to
be estimated; X, = agriculture lime (Kg), X, = cow
dung (Kg), X, = probiotics (Kg), X, = human labour
(man days), X, = total pond area (ha), X; = age of
farmers (years ), X, = education of farmer (years),
Xg = farmer’s aquaculture experience (years), X,=
farmer’s Pangasius experience (years), X,,= seed
stocked (no.) X;;= family Size (no.) X,,= feed ),
X,;= days of culture (no.), E= error term

The return to scale was estimated as the sum of
coefficients for all the input variables.

r=2[5,»

Increasing, decreasing and constant returns to scale
are marked with increase in output by more than ‘m’,
less than ‘m” and equal to ‘m’, when all the factors of
production are increased by ‘m’, respectively.
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The estimated coefficients of the relevant indepen-
dent variables were used to compute the marginal
value products (MVP) and their corresponding
marginal factor costs (MFC). The ratio of the MVP
to MFC was used to determine the resource use
efficiency as shown in equation (1)

MVP

r= MEC e 1)

Where, r= efficiency ratio, MVP = B.(Y/X)*Py (B, =
Coefficient of respective inputs, Y=Geometric mean
of Output, X= Geometric mean of ith input, Py =
Price of output) MFC = Marginal factor cost (Price
per unit input). The values were interpreted thus; if
r =1 resource being efficiently utilized, r>1 resource
underutilized and r<1 resources are over utilized.

Results and Discussion

Socio-economic status of an individual plays vital
role in choosing business/enterprise and influence
overall production activities of the same. Socio-
economic details of sample farmers are presented in
Table 2. Perusal of the table revealed that all sample
fish farmers were male with average age of 47.6
years, inferring that it is mainly a male dominated

Table 2. Socio-economic profile of sample fish farm households

Sl. No. Particulars Small Large Overall
Farmers Farmers Farmers
(n=63) (n=57) (n=120)
1. Average Family Size (nos) 4.00 4.38 4.18
2. Sex Ratio (female/1000 male) 785.71 748.14 767.27
3. Age of farmers (years) 46 48 47
4. Gender of farmers (%)
a. Male 100 100 100
5. Marital Status of farmers (%)
a. Married 100 100 100
6. Educational Status of farmers (%)
a. Primary School 0.00 1.75 0.83
b. High School 36.51 17.54 27.50
c. Higher Secondary 34.92 31.58 33.33
d. Graduate 25.40 35.09 30.00
e. PG and above 3.17 14.04 8.33
Aquaculture exp. (years) 11.61 12.70 12.14
8. Pangasius culture exp. (years) 4.57 5.39 4.96
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activity. Asamoah et al. (2012) also reported that
males were dominating the aquaculture activity in
Ghana. The average family size of sample house-
holds were 4 with sex ratio of 767 female per 1000
male in contrast to sex ratio of Andhra Pradesh (993
female per 1000 male) (Census, 2011). All fish
farmers were literate, out of which 33% were
educated up to higher secondary. Singh (2003) and
Agboola et al. (2011) emphasized on logical relation
between the level of education and its effect on
various facets of characteristics associated with
human behavior ie. the knowledge level, skill
development, exposure to production technology,
marketing and adoption of improved technology.
Onumah & Acquah (2010) found that high level of
formal education lead to better technical efficiency.
It indicates better learning and decision making
ability in sample farmers.

Fish farmers had experience of about 12 years in
aquaculture and 5 years in Pangasius culture, which
indicate their expertise in aquaculture practices. The
years of experience in aquaculture and expertise
makes Andhra Pradesh fish farmers more accom-
plished in taking challenges in aquaculture sector of
India. Aquaculture experience for fish farmers in
Andhra Pradesh was in the range of 5 to 12 years
(Abraham et al. 2010). Andhra Pradesh has a history
of nearly 30 years of aquaculture. The district
Nellore in Andhra Pradesh first initiated the fish
culture in 1985. These farmers are called “Experi-
enced Practitioners” in aquaculture sector of India
(Ramakrishna, 2013).

The category wise fish farm sizes were estimated for
sample fish farmers and are presented in Table 3.0.
It was found that out of total operational pond area,
49.50% were under ownership of farmers and 50.5%
were taken on lease. Larger pond area was taken on

lease by the large farmers (60.78%) as compared to
small farmers (16.54%). This may be due to the
better financial capacity of the large farmers, as they
can afford to lease in more pond area. On an average
size of operational fish farm was 5.05 ha, where as
that of large farmers was 8.17 ha and of small
farmers, 2.23 ha.

The costs and return in Pangasius culture was
estimated according to farm size category on sample
farms and presented in Table 4. On the overall, total
cost incurred by farmers in Pangusius culture was
¥ 943516 ha™! which increased with increase in farm
size from ¥ 832111 ha™! on small farms to ¥ 972987.9
ha' on large farms. This may be due to better
financial capacity of large farmers Out of total cost
of Pangasius culture, variable cost accounted for
about 85% and rest 15% by fixed cost. The share of
variable cost in total cost was almost same for both
categories of farms i.e. small farms (84%) and large
farms (85%). Alam (2011) found total variable cost
involved in Pangasius culture as 90% and fixed cost
to be 10% of total cost. The total variable cost in case
of large farm (X 826213 ha!) was higher in compari-
son to small farm (X 696016.2 ha'!). [tem wise analysis
of variable cost revealed that expenditure of feed was
the major cost accounting for about 80% on large
farm and 76% on small farm with overall 79% of the
total variable cost. Similar results were reported in
case of Vietnam and Bangladesh (Ahmed, 2007; Binh,
2009; Alam, 2011). The farmers were using two kinds
of feed; farm based (rice bran) and commercially
available feed (pelleted feed). Small farmers had
spent more on rice bran (3 284761 ha™') in comparison
to pelleted feed (X 243906.9 ha') whereas; large
farmers had spent more on pelleted feed (X 378370.1
ha') as compared to rice bran (I 282106.8 ha™).
Commercial feed was costly in comparison to rice
bran which might had compelled small farmers to

Table 3. Pond ownership and distribution pattern on sample fish farm

SI. No. Category of farm Sample Size Pond Area (ha)
(no.) Owned Leased in Operational area

1) Small 63 1.86 0.37 2.23
(83.45) (16.55) (100)

2) Large 57 3.20 4.96 8.17
(39.22) (60.78) (100)

3) All farms 120 2.50 2.55 5.05
(49.48) (50.52) (100)

Figures in parenthesis indicate the percentage of total operational pond area
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Table 4. Economics of Pangasius culture on sample farms (Values in I ha'l)

84

Sl.No. Input Small Large Overall
A Fixed Cost
Interest on fixed capital 19856.02 9105.60 11590.75
(14.59) (6.22) (8.10)
Depreciation on fixed capital 5682.24 2685.73 3378.96
(4.18) (1.83) (2.36)
Permanent labour 7775.30 11885.48 9560.80
(5.71) (8.10) (6.68)
Annual Repair and Maintenance 1883.91 525.80 839.79
(1.38) (0.36) (0.59)
Rental value of land 100898.2 122545.1 117796.2
(74.14) (83.49) (82.28)
Total Fixed Cost (TFC) 136096.2 146774.4 143166.5
(100.00) (100.00) (100.00)
B Variable Cost (n=63) (n=57) (n=120)
Fertilisers and chemicals 2179.71 2802.87 2664.33
(0.31) (0.34) (0.33)
Seed 96912.11 96559.08 96691.2
(13.92) (11.69) (12.08)
Feed
Rice bran feed 284761.5 282107.3 283633.9
(40.91) (34.14) (35.44)
Pelleted feed 243908 378370.1 348436
(35.04) (45.80) (43.54)
Labour cost 12756.3 4876.68 8849.92
(1.83) (0.59) (1.11)
Harvesting charges 17762.42 23206.10 21931.97
(2.55) (2.381) (2.74)
Miscellaneous Expenses 9451.14 4235.33 5441.53
(1.36) (0.51) (0.68)
Interest on working capital 28284.98 34054.41 5441.53
(4.06) (4.12) (4.09)
Total Variable Cost (TVC) 696016.2 826213.5 800348.9
(100.00) (100.00) (100.00)
C Total Cost TC=TFC+TVC 832111.8 972987.9 943516
Gross Income 1420778 1370458 1381044
Net income (%) 588666 397470.3 437528.9
Yield (Kg ha') 36665.24 36055.19 36314.25
Price @ Kg™) 38.51 37.97 37.97
Cost of production (X Kg™) 22.46 26.74 25.67
Figures in parenthesis indicate the percentage
use less quantity of commercial feed in comparison large and across all farms, respectively. Binh (2009)
to large farmers who were more resourceful in also reported the similar findings that cost of

comparison to small farmers.

fingerlings accounted for 13.5% of total variable cost

) in Vietnam. In case of Bangladesh, cost of fingerling
The seed cost was the second most important cost accounted for 9.54% of total variable cost (Alam,

which accounted for about 14, 12 and 12% on small, 2011).
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The cost of casual human labour on overall basis
accounted for about 3.85% of total variable cost
which was 4.38% on small farms and 3.4% on large
farms. Alam (2011) reported that cost of labour was
(4.46%) of the total variable cost in Pangasius
production in Bangladesh. The higher share of
casual labour cost on small farms may be due to very
low level of permanent labour on small farms in
comparison to large farms.

Among fixed costs, rental value of land was the
major component accounting for about 74.2% on
small farms whereas 83.5% on large farms and
overall it was 82.3%.

The gross income per hectare across all farms was
X 1381045 which varied from X 1420778 for small
farms to X 1370458 in large farms. Further, net
income across all farms was X 437527.9 ha! which
varied from T 397478.8 ha' on large farms to
¥ 588666 ha! on small farms. The production per
hectare across all farms was 36314 Kg which varied
from 36055 kg on large farms to 36665 kg on small
farms. The average production cost across all farms
was ¥ 25.67 kg!. Phan et al. (2009) reported cost
of production of Pangasianodon hypopthalamus in the
range of 11000 VND (X 31.55) to 17000 X 48.67),
with a mean production cost of 14200 VND (X 40.65
kg!) in Vietnam.

The C-D production function was fitted using SPSS-
IBM20 package. The step-wise regression was

performed and variables retained in last run were
used in production function for all the three
categories of the farms. The results so obtained are
presented in Table 5. The F-statistics indicate the
goodness of fit of all the three production functions.
The Durbin Watson statistics reflects that there is no
autocorrelation among respective sample category
farms. Out of 13 independent variables considered
in production function analysis, only five variables
namely size of fish farm, feed, seed, days of culture
and experience of fish farmer in Pangasius culture
were retained in last run which were significantly
contributing in fish production on the sample farms.
Kurbis (2000); Inoni (2007); Asmah (2008) and
Asamoah (2012) also found that stocking density,
feed, fertilizers, labour were the factors affecting
significantly to the fish yield.

Across all farms, coefficient of production for feed
was 0.125 which indicated that 10% increase in feed
alone will results in 1.2% increase in fish production.
The coefficient of feed was 0.09 on large farms which
indicate that 10% increase in feed will results in 0.9%
increase in fish production. Most of the farmers
followed mix feeding strategy that is use of rice bran
and pelleted feed in two different phases and kept
no standardization in feeding practices. High prices
of pelleted feed and low prices of rice bran also made
feeding strategy a bit complex. Hence, effective
combinations of two types of feed at right phases
could aid in optimizing the use of feed and thereby
cost incurred and efficient production.

Table 5. Estimated Cobb-Douglas Production Function in Pangasius culture on sample fish farms

Unstandardized Coefficients

N = 120 Small Large Overall
(n=63) (n=57) (N=120)
DW 1.79 1.68 1.7
R? 82 94 96
Feed (R) 0.145 0.09** 0.125*
Seed (Kg) 0.249* 0.283* 0.144*
Fish farm area 0.479* 0.389* 0.419*
Days of culture (No.) 0.1 0.19* 0.403*
Experience in Pangasius culture (y) 0.184* 0.191* 0.130*
Return to Scale 1.15 1.14 1.2
F-statistics df (4,59)77.8 df (5,52)315.62 df (5,115)728.73
p-value 0.000 p-value 0.000 p-value 0.00

*Significant at 1% level of significance, **Significant at 5% level of significance
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In case of seed stocking across all farms, coefficient
was 0.144 which reflects that 10% increase in seed
will resultin 1.4% increase in fish production whereas
in case of small and large farmers the coefficients
were 0.249 and 0.283, respectively. This implies,
increasing of stocking density to increase fish pro-
duction. The present scenario in stocking of seed was
constrained by unavailability of uniform size of seed
on time in the market. Hence, in order to increase
Pangasius production, increase of stocking density is
required with optimum size of fingerling.

Coefficient for days of culture was 0.403 across all
farms, which reflects that increase in culture days
by 10% will results in 4.0% increase in fish
production. The coefficient in small (0.1) and large
farms (0.19) reflects that with increase in days of
culture by 10% will increase fish production by 1%
and 1.9%, respectively. This may be due to high
uncertainty in prices of Pangasius, which does not
allow farmers to extend the culture period and
harvest the crop at an early date. Size of fish farm
affects the fish production directly. Coefficient of
farm size for overall farms was 0.419, whereas for
small and large farm it was 0.479 and 0.389. Which
imply that increase in farm size by 10% will result
in increase in fish production by 4.1, 4.7 and 3.8%
across all farms, small and large farms, respectively.
In case of experience of farmers in Pangasius culture
coefficient was 0.130 across all farms that imply
increase in 10% of experience of farmers in

Table 6. Resource use efficiency

86

Pangasius culture will results in 1.3% increase in fish
production. The coefficient of Pangasius culture
experience for large farmers (0.191) implied greater
significance than that of the small farmers (0.184).
This indicates with passage of time, experience of
farmers in Pangasius culture will help in harvesting
higher yield in Pangasius.

The resultant proportionate change in output due to
the proportionate change in the level of all inputs
used is referred as returns to scale. It also infers
economies of scale because of duality in production
theory (Jehle & Reny 2001). The returns to scale of
the production technology is of essential interest,
given its implications for potential changes to the
targeted size of future production units (Kurbis,
2000). The returns to scale was estimated by adding
coefficients of the variables presented in Table 5.
Production function on overall basis depict return
to scale of 1.22 which indicate that increase of 1%
in all inputs will led to 1.22% increase in fish
production and hence increasing returns to scale.
The small farmers and large farmers have shown the
returns to scale 1.15 and 1.14 respectively. This infers
that increase in 1% in all inputs by small farmers
and large farmers will lead to 1.15 and 1.14%
increase in fish production, respectively. Asamoah
(2012) found similar results that small farmers
exhibited constant returns to scale and large farmers
shown increasing returns to scale in Ghana. The
overall estimate of return to scale was larger than

Resource Input Coefficient MVP MFC Efficiency Ratio
(r)
Small Farms
Fish farm area 0.479 670854.59 *52060.36 12.89
Seed 0.249 12.48 3.39 3.68
Feed 0.145 3.44 11.56 0.30
Large Farms
Fish farm area 0.389 540864.84 50667.58 10.67
Seed 0.283 14.51 3.37 4.31
Feed 0.090 1.98 10.89 0.18
Overall
Fish farm area 0.419 577473.65 37188.54 15.53
Seed 0.144 7.19 3.37 2.13
Feed 0.125 2.84 12.44 0.23

*MFC = for farm area is taken for a single cycle of production
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unity implies Pangasius production can be increased
from scale economies. This implies that Pangasius
production in this region has high potential.

The resource use efficiency was examined for those
variables which had significant effect on the
dependent variable. The ratio of Marginal Physical
Product and Marginal Factor Cost determined the
efficiency of employed resources, i.e. =MVP/MFC.
If r=1 it indicates resources are efficiently allocated
or optimally utilized. The results so obtained has
been presented in Table 6. Perusal of table revealed
that, size of fish farm, seed and feed were the inputs
used at inefficient levels since, resource allocative
efficiency for Pangasius production among farmers
of Andhra Pradesh, in India, ‘r’ is not equal to 1.

The estimates of ‘r’ for resources employed in
Pangasius production were 15.53, 2.13 and 0.23
respectively for fish farm area, seed and feed in case
of overall farmers. Unexpected low prices of output
during previous years and intention of safeguarding
against high risk, many Pangasius fish farmers may
have under-utilized fish farm area. Financial limita-
tions might also have discouraged the utilization of
fish farm area. Inoni (2007) quotes that the under-
utilisation of pond size for fish production may be
due to inadequate and untimely access to production
credit among fish farmers of Delta State, Nigeria.

The seed was being under-utilised by Pangasius
farmers which may be due to lack of knowledge and
also due to unavailability of seed on time. Also, size
variation in available seed of Pangasius, might have
discouraged the farmers from stocking more seed.
It was observed that feed was over-utilized resource
across all farms (0.23), large farmers (0.18) and small
farmers (0.30). This suggests that use of feed should
be reduced to save cost. Pangasius farmers in
Andhra Pradesh, pre-dominantly use rice bran and
pelleted feed. The high price of pelleted feed in
comparison to rice bran had raised the overall feed
cost. Therefore, considerable reduction in the use of
pelleted feed, with replacement of rice bran may
reduce the feed cost. Hence, in order to increase
profitability and efficient use of resources, use of
pelleted feed must be reduced, more area should be
brought under Pangasius culture and stocking
density should be increased. In case of small and
large farmers efficiency ratio of fish farm area was
12.89 and 10.67 respectively this probably reflects
that both category of farmers were under utilising
the fish farm area. This was probably due to the

financial limitations which found more stringent in
case of small farmers than large farmers. Further,
estimated value of ‘r’” for ‘seed’ on small farmers and
large farmers was 3.68 and 4.31 respectively, this
indicates under utilisation of the ‘seed” and this was
probably due to irregular availability of seed, size
variation in seed and to control cost.

Pangasius culture was found profitable on both the
category of farms. ‘Large farms’ can cut down their
cost through reduced use of pelleted feed. Major
factors contributing to the yield were feed, seed, fish
farm area, days of culture and experience in
Pangasius culture. To obtain better production
figures, these inputs need to be efficiently used.
Except the feed in case of small farms, both the
categories of farms can increase the yield/produc-
tion through increased use of feed and seed.
Increased farm area, days of culture and experience
in Pangasius culture will increase the yield and
profitability. Unavailability of local Pangasius seed,
creates the opportunity for local fish breeders to
learn the breeding of Pangasius and establish
hatcheries to cater the need. Pangasius culture in the
region exhibited increasing returns to scale. The
overall estimate of the returns to scale was larger
than unity implies Pangasius production can be
increased from scale economies. There is a need to
find alternative feed to reduce cost in production.
Pangasius being an omnivore gives opportunity to
find alternative feed.

Enhancement of technical capacity in Pangasius breed-
ing, is of prime concern to harness its full potential.
Government through department of fisheries should
guide and encourage the farmers to culture Pangasius
on the line of ‘Pangasius Aquaculture Dialogue’.
Intensifying the production with the efforts men-
tioned above will keep ‘Pangasius’ profitable.
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