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Abstract: This study would like to mvestigate the dommant factors that influence the production of communal

pond at coast of Southeast Sulawesi. The data were collected through interview, questionnaire, discussion,
field note and documentation. The subjects involved were farmers. Furthermore, the data were obtained by

using Cobb Douglass analysis. The study shows that dominant factors that influence the production of coast

are land area, capital and labor. This article discusses the aquaculture problems and coast area of Southeast

Sulawesi. Furthermore, this study investigate several factors that influence the production of pond n Southeast

Sulawesi.
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INTRODUCTION

In Tndonesia, the potential of pond land areas is
2.96 mln. ha while the potential of sea areas 1s 2.55mln. ha.
However, the huge potential of those areas has been
utilized are approximately 4.68%. The potential of pond
area has been utilized is only 682.726 ha or 23.04% of
available land. Based on the data of Marntime and
Fisheries Affairs Department, the potential of pond
conservation area in Southeast Sulawesi is 58.930 ha.
In 2014, the potential of this area was only utilized
27.03%.

Commonly, the production of pond conservation in
Southeast Sulawesi which consists of shrimp and milkfish
was registered 36.255 tons mn 201 3. This number mcreased
44.832 tons or 23.66% m 2014. The production can be
mcreased due to non-optimal use of pond area in
Southeast Sulawesi (Eldani and Primavera, 1981).

Based on the data, the attempt to increase production
of the pond is considered as potential resources. The
development of pond production, especially milkfish and
shrimp is intended to meet both local and regional needs.
Furthermore, it can be expanded across countries which
lead to the change of communal standard living.

Beside the development of communal mcome, the
production of pond conservation has the critical
strategies as mentioned as follows: first, the production of
fish pond 1s particular commodity which has selling point
in both regional and intermational market. The mcome of
this production is used to increase foreign exchange and
infrastructure as well. Second, the production of pond

conservation means raw material aims to meet various
agro-industrial needs and to create job vacancies for
community (Bailey, 1998)

Literature review: Heightened competition aquaculture in
some countries proves that the potential advantage that
a very large aquaculture. However, problems often faced
by fish farmers 1s still limited land in developing
aquaculture (Nhan ef al, 2007). Results of a study
conducted by Romero et al. (2014) who studied the
optimization of the size of the shrimp farm intensive
system. The study also found that the land area greatly
affect the productivity of shrimp pond production. The
same study also conducted by Sarkar ef al. (2015) in India
found that, the area is positively and significantly affect
the productivity of the farm. Instead the results
(Iimuma et al, 1999) revealed the land area i1s not a
problem in the production of the pond, it is visible
in the resulting efficiency intensive pattern. There are
limitations to make the land more fish farmers often use
semi-intensive pattern by combining the cultivation of
milkfish and shrimp in a pond (Eldani). Results of research
(Wohlfarth et al., 1985) revealed that the combination is
not a negative effect on each other.

In realizing increased production ponds, land
management factor is very important regarding the
determination of ponds (Singh, 2007). Tn addition, factors
of capital, labor has a role m increasing the productivity
of ponds (Abbas and Ukoje, 2009, Bhattacharya, 2009,
Belton and Azad, 2012; Blythe et al., 2015). The role of
capital is certainly faced with the risk of increased
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productivity in aquaculture (Chowdhury and Khairun,
2014). Capital factor in this regard relates to how the use
of the cost incurred m the production process that
mcludes, fixed costs and variable costs of preduction
ponds (Mekhora and Cann, 2003). Furthermore, the role of
frequency of water changes cannot be separated in an
mcrease n production (Mahmud and Pandjaitan, 2007).
Water exchange in the ponds fimctioning n oxygen levels
necessary requirements (Fernandez and Osuna, 2004).
However, it should be noted also related to water
conditions outside the pond because of conditions
beyond the pond water can affect the health of the colony
of ponds (Burford et al., 2003). Research related to the
frequency of water changes is also done by Devi and
Prasad (2006) which revealed that the change of water can
mcrease shrimp production mn semi-ntensive systems. In
addition to some of the above factors must be supported
by the use of good technology (Moss et al., 2012) also
add to the technology as
productivity of the farm. Besides being able to increase
production ponds, the technology can also help in
overcoming the problem of ecosystem damage, water
pollution, the spread of disease, contamination of
sediment (Anh ef al., 2010).

The analysis of production and resource use in pond
is at the core of marine fishery policies which seek to
mcrease domestic production by ensuring optimal
resource utilization. Increased pond productivity 1s
one of the prerequisites of economic progress
(Ogunfowora and Essang, 1974). The issue of determining
the pattern and the efficiency of resource use in pond in
coastal arises in the context of formulating development
strategies designed not only to raise the productivity of
resources already committed to pond farming but also to
ensure that the newly created resources in the marine
fishery development efforts are allocated to areas and/or
enterprises in which their productivities are higher
(Awoyemi et al., 2003).

Production function 1s a techmical relationship that
links between factors of production or also called mput or
inputs and products or product (output). Particularly, the
analysis of relation between production and its factors
to determme independent variable 15 based on the
purpose and condition of farm (Kim et al., 1988). The
purpose of production can be transformed from linear to
logarithm models. Thus, the calculation and coefficient of
production factors will be easier to measure them.

a factor affecting the

MATERIALS AND METHODS

The data were collected by applying direct
mterview, questionnaire, open discussion, field note

and documentation. The data distribution and collection
are directly conducted by the writer. This study applied
Cobb Douglass analysis in order to mvestigate dominant

factors that mfluence the production of pond
(Meeusen and van den Broeck, 1977).

RESULTS AND DISCUSSION

Tt is important to make modification by designing
particular linear model. One way to transform non-linear
into linear model by generating its model becomes
logarithm model. Furthermore, it 13 crucial to conduct
classical assumption trial before statistical analysis and
hypothesis. Therefore, there are 3 tests conducted in this
model, those are) multi co-linear test used to ensure the
relation among independent variables) heteroscedasticity
test used to investigate the constant of term errors and
correlation serial test used to investigate the relation
among term errors to each period.

Based on multi co-linear test, the problems were
not found in this model. In fact, heteroscedasticity
test stated that the used model is passed the test of
heteroscedasticity problems. Moreover, the seral
correlation test showed that the used model 1s passed
the test of serial correlation problems.

The contribution of the wvariables towards quality
shift of pond production 1s 44.78%; the rest 1s 55.22%
determined by other variables beyond the model. Thus fact
showed that the contribution of production quality shift
is not only determined by surface area, capital, labor and
water shuft frequency but also determined by other
variables of this model. There are other varables that
influence the production qualities such as seed quality
used (Teshima et al., 1984; Cordova et al., 1998; Bombeo,
1988; Casillas-Hernandez et al, 2007, Sookying and
Davis, 2011) vitamin, etc.

Regarding the contribution quality of surface area,
capital and labor, the low relative production of other
variables 1s not discussed m this model. However, this
quality 1s considered as moderate model to discuss about
production shift caused by surface area, labor, capital and
water shift frequency. Moreover, the model is supported
by classical assumption test.

Partially, the swrface area factor sigmificantly
influences the quality shift of pond production. Tt
proved by t-statistic value is 1.91 larger than t-critical
value towards o 10% 1s 1.28 or p = 0.0589 smaller
than o 10%.

Regarding the coefficient line of regression, the
coefficient value is considered as positive. This condition
showed that the wider pond area, the greater its
productionand the smaller pond area, the narrower its

1693



J. Eng. Applied Sci., 12 (7): 1692-1695, 2017

production. Theoretically, the surface area is a crucial
factor for production to determine pond production.
According to and the surface area significantly influenced
the productivity of pond conservation (Romero et al.,
2014; Sarkar et al., 2015). Thus, the analysis model used
in this study is polynomial regression equality.

Those findings highly support the production
theories concerning the land area is a crucial factor for
production apart from capital, labor, resource and raw
material factors (Rebeccaand and Confred, 2016). Apart
from those variables, another variable which significantly
influences the production quality of pond is capital. Tt
proved by statistic value is 3.145 greater than t-critical of
¢ 10, 5and 1% which 1s 1.29, 1.64 and 2.3, respectively. It
also can be observed through probability wvalue is
0.0021 smaller than alfa value 10, 5 and 1%. The coefficient
line of regression showed that positive effect which
means the greater pond capital, the greater its production
as well. The huge effect is 17.5%. This number means that
every 1% escalation of pond capital, its production will
increase 17.5%. Theoretically, it could happen due to the
capital is a determiner factor of production, especially
pond conservation (Romero et al., 2014; Sarkar et al.,
2015).

Apart from two variables above, the other variable
also significantly influences the production quality of
pond conservation is labor. In this study, the labor is
produced by of cost issued for labor salary affairs
(Asa and Solomon, 2015).

Based on estimation, the value of t-statistic 1s 3.28
greater than t-critical is 1.64 towards « 5% or probability
value is 0.0205 smaller than ¢ 5%. The relation for
coefficient line of positive regression is 0.158. Tt
means that every 1% escalation of labor salary will
increase the production quality is 15.28%. This finding is
corresponding with shuft patterns of production quality
caused by labor salary policy.

CONCLUSION

The dominant factors that influenced the production
of pond at coast of Southeast Sulawesi are surface area,
capital and labor. The policy to increase the production of
pond is considered as a relevant strategy due to the
utilized land area is just 27.03% of the available space.
Furthermore, there should be government law to provide
funding for pond farmer in order to ease capital resources
from bank or other fund foundations.

REFERENCES

Abbas, I.T. and T.A. Ukoje, 2009. Rural water utilization:
Factors affecting aquaculture in Owo local
government area of Ondo State, Nigeria. J. Geogr.
Reg. Plann., 2: 190-197.

Anh, P.T., C. Kroeze, SR. Bush and A.P.J. Mol, 2010.
Water pollution by intensive brackish shrimp farming
in South-East Vietnam: Causes and options for
control. Agric. Water Manage., 97: 872-882.

Asa, UA and V.A. Sclomoen, 2015. Determinants of
catfish production in Alkwa Thom State, Nigeria. J.
Basic Appl. Sci., 11:1-7.

Awoyemi, T.T., J.O. Amao and N.C. Ehirim, 2003.
Technical efficiency in aquaculture in Oyo State,
Nigeria. Indian J. Agric. Econ., 58: 812-819.

Bailey, C., 1998. The social consequences of tropical
shrimp mariculture development. Ocean Shoreline
Manage., 11: 31-44.

Belton, B. and A. Azad, 2012. The characteristics and
status of pond aquaculture in Bangladesh. Aquacult.,
358: 196-204.

Bhattacharya, P., 2009. Determinants of yields in shrimp
culture: Scientific vs. traditional farming systems in
West Bengal. TUP. 1. Agric. Econ., 6: 31-46.

Blythe, J., M. Flaherty and G. Murray, 2015. Vulnerability
of coastal livelihoods to shrimp farming: Tnsights
from Mozambique. Ambio, 44: 275-284.

Bombeo, T.I., 1988. The effect of stunting on growth,
swvival and net production of milkfish (Chanos
chanos Forsskal). Aquacult., 75: 97-103.

Burford, M.A., SD. Costanzo, W.C. Dennison,
C.I. Jackson and A.B. Jones et al., 2003. A synthesis
of dominant ecological processes in intensive shrimp
ponds and adjacent coastal environments in NE
Australia. Mar. Pollut. Bull., 46: 1456-1469.

Casillas-Hernandez, R., H. Nolasco-Soria,
T. Garcia-Galano, O.  Camrillo-Fammes  and
F. Paez-Osuna, 2007. Water quality, chemical
fluxes and production in semi-intensive Pacific white
shrimp (Lifopenaeus vannamei) culture ponds
utilizing two different feeding strategies. Aquacult.
Eng., 36: 105-114.

Chowdhury, M.A. and Y. Khairun, 2014. Farmers local
knowledge in extensive shrimp farming systems in
Coastal Bangladesh. APCBEE. Procedia, 8: 125-130.

Cordova, M.LR., CM.A. Porchas, C.H. Villarreal,
P.J.A. Calderon and P.J. Naranjo, 1998. Evaluation of
three feeding strategies on the culhure of white
shrimp Penaeus vannamei Boone 1931 in low water
exchange ponds. Aquacult. Eng., 17: 21-28.

Devi, S.U. and Y.E. Prasad, 2006. A logistic regression of
risk factors for disease occurrence on coastal
Andhra shrimp farms. Indian I. Agric. Econ., 61:
123-133.

Eldam, A. and I.H. Primavera, 1981. Effect of different
stocking combinations on growth, production and
survival of milkfish (Chanos chanos Forskal)
and prawn (Penaeus monodon TFabricius) in
polyculture in brackishwater ponds. Aquacult.,
23: 59-72.

1694



J. Eng. Applied Sci., 12 (7): 1692-1695, 2017

Fernandez, R.A.C. and P.F. Osuna, 2004. Comparative
survey of the influent and effluent water quality of
shrimp ponds on Mexican farms. Water Environ. Res.,
76: 5-14.

Tinuma, M., K.R. Sharma and P. Leung, 1999. Technical
efficiency of carp pond culture in peninsula Malaysia:
An application of stochastic production frontier and
technical mefficiency model. Aquaculture, 175: 199-
213

Kim, HY., 1988. Analyzing the indirect production
function for US manufacturing. South. Econ. T., 55:
494-504,

Mahmud, U. and N.H. Pandjaitan, 2007. Study of
traditional tiger prawn farming in Pinrang Regency,
South Sulawesi. IKM. Manage. J. Manage. Dev.
Small Medium Ind., 2: 70-85.

Meeusen, W. and J. van den Broeck, 1977. Efficiency
estimation from Cobb-Douglas production functions
with composed error. Int. Econ. Rev., 18: 435-444.

Mekhora, T. and M.L M. Cann, 2003. Rice versus shrimp
production in Thailand: Ts there really a conflict?. T.
Agric. Appl. Econ., 35 143-157.

Moss, 3.M., DR. Moss, SM. Arce, D.V. Lightner and
I.M. Lotz, 2012. The role of selective breeding and
biosecurity in the prevention of disease in penaeid
shrimp aquaculture. J. Invertebrate Pathol, 110:
247-250.

Nhan, D.XK., L.T. Phong, M.J. Verdegem, 1.T. Duong,
R.H Bosma and D.C. Little, 2007. Integrated
freshwater aquaculture, crop and livestock
production m the Mekong delta, Vietnam:
Determinants and the role of the pond. Agric. Syst.,
94: 445-458.

Ogunfowora, O.5.M. and 5.0.0. Hssang, 1974. Resource
productivity in traditional agriculture: A case study
of four agricultural division in Kwara State of Nigeria.
J. Rural Econ. Dev., 9: 119-124.

Rebeccaand, M.M. and M.G. Confred, 201 6. Exten of small
scall fish farming in Districts of Lusaka Province. Intl.
I. Aquacult., 5: 1-12.

Romero, G.M.A., LA Hemandez, V.J. M. Ruiz,
C.T.N. Plascencia and N.J.T. Nieto, 2014. Stochastic
bio-economic optimization of pond size for mtensive
commercial production of whiteleg shrimp
Litopenaeus vannamei. Aquacult., 433: 496-503.

Sarkar, S., A. Kumar, D. Kumar, LN. Sethi and
MM. Hazarika et al., 2015. Optimal size of fish pond
for socio-economical development of cachar (Assam).
Intl 1. Agric. Environ Biotechnol., 8 405-411.

Singh, K., 2007. Economics and determinants of fish
production and its effects on family income
inequality in West Tripura District of Tripura. Econ.,
62:113-125.

Soockying, D. and D.A. Davis, 2011. Pond production of
pacific white shrimp (Litopenaeus vannamei) fed
high levels of soybean meal in various combinations.
Aquacult., 319: 141-149.

Teshima, SI., A. Kanazawa and G. Kawamura, 1984.
Effects of several factors on growth of milkfish
(Chanos chanos Forskal) fingerlings reared with
artificial diets in aquaria. Aquacult., 37: 39-50.

Wohlfarth, G.W., G. Hulata, I. Karplus and A. Halvey,
1985.  Polyculture  of  freshwater  prawn
Macrobrachium rosenbergii in intensively manured
ponds and the effect of stocking rate of prawns and
fish on their production characteristics. Aquaculture,
46: 143-156.

1695



	1692-1695_Page_1
	1692-1695_Page_2
	1692-1695_Page_3
	1692-1695_Page_4

