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Abstract: Production of shrimp farming in ponds within an area fluctuates greatly, with some farmers even
closing their businesses due to failure. The sustainability of shrimp farming is influenced by the suitability of the
land and its carrying capacity. This study aimed to evaluate a cluster model based on environmental carrying
capacity and land suitability, despite limited water supply, in the coastal aquaculture area of Banten Bay. The
research was conducted from November 2024 to January 2025. The research method involved observing and
measuring the water, soil and biogeophysical parameters of the area. Measurements were carried out in the field
and in the laboratory at the Polytechnic of the Fisheries Business Expert. Tidal parameters play an important
role in providing water for shrimp farming. Perspective random sampling was conducted at nine points,
covering a pond area of 5,028.3 hectares.Data analysis using formulas, tabulations and GPS devices. Processing
data using Excel and SPSS. The results showed that nine locations were suitable for farming vaname shrimp,
with Wanayasa achieving the highest score and Sawah Luhur the lowest. Carrying capacity is measured by the
availability of water to receive and process waste from shrimp farming. The volume of water in each cluster is
between 17,500 and 35,000 m?, which can support 228.2 ha of sustainable, intensive shrimp farming, accounting
for 0.0453% of the total pond area, with the capacity to produce 3,002.8 tonnes per cycle. If managed using
semi-intensive technology, the land area would be 428.97 ha, whereas using traditional technology it would be
5,004.66 ha. Mangroves play an important role in reducing waste, but currently there are only 38.97 hectares.
Therefore, it is necessary to plant more mangroves to reach a total of 93.39 hectares.
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I. Introduction

Continuous shrimp farming in ponds can lead to environmental degradation, marked decreases in water
quality and environmental carrying capacity, and reduced land suitability. Shrimp farming operations that do not
consider land potential, suitability and carrying capacity can cause long-term environmental problems and
complications. This indicates a problem in the environmental dimension of the sustainable development of
coastal cities, requiring serious intervention to improve environmental quality (Krisnanta et al., 2024). The
productivity of shrimp farming in coastal ponds in Banten Bay is 510 kg—11 tonnes/ha/cycle. While pond
production was quite high in 1985, it began to decline in 2001. Land carrying capacity and suitability change
dynamically in a given year with respect to development in coastal and upstream areas, which result in waste
being brought into the sea of Banten Bay, thereby decreasing productivity. It is therefore necessary to analyse
the carrying capacity of natural resources and environmental management, evaluating sustainability and
productivity. A land suitability evaluation predicts how well the land will perform in terms of the benefits and
constraints of productive land use, as well as the expected environmental degradation due to land use. Land
suitability is a key factor influencing the success and sustainability of aquaculture activities (Filgueira et al.,
2015). In order to be sustainable, suitable land must also have production capacity, as measured by carrying
capacity.

Carrying capacity (CC) is defined as an ecosystem's ability to support a certain population size with
sufficient food, habitat, space and other necessities. (Zulfikar, 2023). Another definition of CC is the maximum
population density that can be maintained by biota in relation to its environment, providing for its needs with
respect to food, habitat and water, and taking into account production and ecological scenarios (Islam et al.,
2024). In contrast, ecological carrying capacity (ECC) is a concept that considers production capacity,
interactions between species and the environment, and environmental capacity (Cooper, 2007; Ross et al.,
2013).According to Weitzman and Filgueira (2020), CC aquaculture is divided into three categories. (2020), CC
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aquaculture can be divided into three categories: 1) Physical carrying capacity: the total area available for
aquaculture. Production carrying capacity is the stocking density that yields the most production and is also
referred to as production capacity. Ecological carrying capacity is the amount of aquaculture production that can
be supported without causing ecological decline in terms of species, populations or communities (Filgueira et
al., 2015).In the aquaculture industry, social carrying capacity is defined as the level of fisheries that can be
supported by the community (Long, 2022). The CC scale can be interpreted in terms of CC population
(individual species), CC community (several interacting species), CC ecosystem (community interaction) and
CC biosphere (ecosystem interaction) (Rifalda et al., 2023). CC is used as a reference in the management of
commercial fisheries, forestry and agricultural resources (Hilborn et al., 1995) and has been employed to
evaluate the success of ecosystem-based sustainable aquaculture (Cooper, 2020; Link & Marshak, 2022).
Exceeding the carrying capacity of the pond environment will result in a decrease in its ability to support
shrimp life due to changes in environmental quality. For this reason, pond capacity analysis, also known as
environmental carrying capacity analysis, is important and must be considered. The carrying capacity of a pond
farming area is a quantitative measure of its production potential based on the area of water available. The
results of the calculation can be used to determine technology, stocking density and other resources without
causing environmental degradation. Carrying capacity analysis of the aquatic environment can be used to
determine the land's potential and suitability for achieving production targets. The relationship between carrying
capacity and land suitability is closely linked to sustainable shrimp farming. Therefore, this study analyses the
integration of CC and land suitability in sustainable shrimp farming.

Il. Materials and Methods
1. Study area and time
The research was conducted from November 2024 to January 2025 in the coastal area of Banten Bay, on
the border between the villages of Banten and Tengkurak, at the coordinates 05°57'13" LS 106°06'06" East

(Fig. 1).
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Figure 1: Map of the research location

This research uses the methods of observing and measuring water quality, soil and biogeophysical
parameters in the field and in the laboratory of the Polytechnic of Fisheries Business Experts.

2. Existing conditions
The total area of ponds on the coast of Banten Bay is 5,028.3 hectares, most of which are traditional
ponds. The main commodities raised in these ponds are shrimp, milkfish and other types of fish.

3. Measurement of water quality parameters
The water quality parameters measured and analysed in this study are dissolved oxygen (DO), water pH,
salinity, BODS, NH4 and temperature (Leidona et al., 2024). Soil parameters include texture, redox potential,
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soil pH and biogeophysics, consisting of distance from the sea, distance from the river, and mangrove forest
area. Water sampling was conducted using a random sampling method at nine observation points: Karangantu,
Sawah Luhur, Linduk, Domas 1, Domas 2, Wanayasa, Lontar 1, Lontar 2 and Tengkurak. Each observation
point was sampled three times over three months. Salinity was measured using an Atago refractometer;
temperature, using an alcohol thermometer with a scale of 0-100 °C; pH, using a pH meter; and DO, using a
DO meter. Ammonia was measured using a Merck test kit. Water quality measurements were carried out in the
field and laboratory using tools such as test kits, refractometers and hydrogen potential meters. Tidal
measurements were taken at the beach and aquaculture channel of each observation location. Tidal
measurements were carried out over 30 days at 30-minute intervals. This is based on tidal phenomena in the
area. The results of the tidal measurements were corrected using data from the nearest stations: Karangantu and
Domas.

4. Measurement of carrying capacity

The method of measuring environmental carrying capacity is based on the availability of water to
accommodate aquaculture waste, and has been employed by several researchers (Widigdo & Pariwono, 2003;
Prianto et al., 2006; Roque d'Orbcastel et al., 2008; Prasita, 2007; Jung et al., 2024; Zhao et al., 2025). This
method of environmental carrying capacity analysis refers to the relationship between the quantity of water used
for pond inputs and the resulting organic waste load. The calculation of the volume of water used for
aquaculture is as follows (Widigdo & Pariwono, 2003):

V waters = 0.5hy {2 xﬁ} .................................................................................................. 1
Y is the length of the area's coastline, h is the tidal range, x is the distance from the shoreline at high tide
towards the sea until the water depth at low tide reaches one metre and is no longer affected by turbulent bottom
currents, and 0 is the angle of the beach slope. The formula for calculating the area suitable for shrimp farming

is as follows:

Intensive pond area: Volume of water supply / 100 x 10 x existing productionper Ha .....................ooinii, 2
Semi-intensive pond area:

Semi-intensive pond area: Intensive pond production per ha/existing semi-intensive production. .................. 3
Extensive farm size: Intensive pond production per ha/existing extensive production: .........................o..e. 4

The value assigned to each of these parameters is determined using weighting. The weighting of each
parameter is determined based on its dominant influence on the feasibility of shrimp farming in the pond. The
weight and score of each parameter are adjusted according to the magnitude of its influence on the value of
suitability, using the following formula:

NiJ =3 BIUZL XS] woovoeveveeeveeeve ettt et 5

Where: Nij = Total suitability score at farm-j
Bi = Weight on each parameter-i
Sij = Score on each parameter-i of class-j

Scoring is done to assess the limiting factors on each parameter. The research process can be described in
the scheme in Fig. 2 below.
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Figure 2: Schematic of the research process
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suitability of the Vaname shrimp farming areas. The results are shown in Table 1.

I1l. Results and Discussion
The first stage of the land suitability analysis involves compiling the scores and weights for the

Table 1: Score and weight index of vaname shrimp farming area suitability

No

Parameter

Measurement Result

Weight

Value

A
1

=

Water Parameter
Temperature (°C)

DO (mg L)

pH

Salinity (g L™)

Amoniak (mg L™?)

Tides (m)

Soil Parameter
Redox Potencial (mV)

Textur

pH

KTK (me/100gr)

Biogeofisik

Distance from the sea

(m)

Distance from river

(m)

28 -30
26-28; 31-32
23-26; 33-34
<23;<35

6-7

5-6; 7-8

3-4

<2

7-8,5
6-7;85-9
4-5

<4

15-25
10-15;26 - 30
5-10; 31-36
<5;<36
<0,01
0,01-0,03
0,04-0,5
>0,6

2-3

1,5-2
0,7-1,5
<0,7;<3

Positif

0 - (-100)

-100 — (-150)
>-150

Sandy clay Clay
Clay dusty
Sandy

6-7
5-6
4-5
<4
>30
20-30
11-20
<10

<500
500 — 1000
1000 — 2000
>2000
<500
500 — 1000
1000 — 2000
>2000

PN Wb

PNWRARRPNOPERRPRPNOWBERERPNWOWREREPNWS

PNWRARERLPNOBRRRPRPNOWBEREPNWD

PNWRAREPEPNWS

55
6

10

20

10
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3 Length of mangoree >400 4 10
line from low tide (m) 100 — 400 3
10- 100 2
<10 1
Description:

Value 1: N = Not suitable; Value 2: S3 = Moderately suitable; Value 3: S2 = Suitable; Value 4: S1 = Very
suitable.
The results of the water quality measurements are tabulated in Table 2 below.

Table 2: Recapitulation of pond water quality measurement results

No Location Temperatur ~ Water Salinity DO Amonia Tides(m)
°C pH (ppt) (mg/l)  (mgll)

1. Karangantu 28+2 6,7 157 3.3 <0,5 0,75

2. Sawahluhur 28+2 6.7 20+12 35 <05 0,11

3.  Linduk100m fromsea  29+2 7 2519 3,2 0.3 0,11

4.  Wanayasa200m from 29+2 7 2745 3 0.1 0,11
sea

5.  Domas200river 28+3 7 2946 3 0 0,85
dankalimati (1)

6. Domas300mfrom sea 28+2 7,5 2749 34 0 0,11
)

7. Lontar 100 m dari 29+3 7 2817 35 0 0,90
residential (2)

8. Lontar 100 m from 29+3 7,5 2710 31 0 0,11
sea (1)

9. Tengkurak 300 m 29+3 7 22+ 8 4 70,07 69
from sea

The results of the conversion using these indices and standards, which will be employed to determine the
level of land suitability, are presented in Table 3 below.

Table 3: Measurement results of water quality and quantity at each location

Locatio  Temperature (°C) DO (mg L™ Amoniak Tides (m) Total
n (mg LY
Va Wei Sub Va Wei Sub Valu Wei Sub Va  Weig Sub Va We Sub Total
lue ght Total Ilue ght Total e ght  Total lue ht Total lue ight Total
Karang 4 6 24 2 10 20 2 8 16 2 7 14 2 20 40 114
antu
Sawah 4 6 242 2 10 20 2 8 16 2 7 14 1 20 20 312
luhur
Lnduk 4 6 4 2 10 20 3 8 24 3 7 21 2 20 40 109
Domas 3 6 18 2 10 20 3 8 24 3 7 21 2 20 40 123
1
Domas 4 6 24 2 10 20 3 8 24 3 7 21 2 20 40 129
2
Wanay 4 6 242 2 10 20 2 8 16 2 7 21 2 20 40 339
asa
Lontar 3 6 18 2 10 20 2 8 16 3 7 21 2 20 40 115
1
Lontar 3 6 18 2 10 20 3 8 16 3 7 21 2 20 40 115
2
Tengku 3 6 18 2 10 20 2 8 16 3 7 21 2 20 40 115
rak

Score = Value x weight in the index table

The results of the water temperature measurements were between 26.5 and 30.2 °C, which indicates that
the pond is in optimal conditions. According to Anjaini (2024), the ideal temperature for shrimp is between 25
and 30 °C. The results of the water pH measurement were between 6.9 and 8.5. Araujo et al. (2024) state that a
pH level of 7-8.5 is ideal for the life and growth of fish or shrimp. The degree of acidity (pH) is a chemical
property of water that affects the growth and development of shrimp. The salinity value obtained was 10-35 %o,
spread across several measurement points. Good salinity for fish and shrimp farming activities is 10-25 %o
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(Ariadi et al., 2021; Yunarty, 2022). The dissolved oxygen content at the observation site ranges from 3.40 to
5.92 mgL*. Boyd et al. (1995) state that the ideal dissolved oxygen content is 4-8 mg/L. Based on the
measurements obtained, the ammonia value ranges from 0 to 0.683 mgL™. The lowest ammonia value was found
at the Lontar 2 and Tengkurak locations, at the end of the river near the Pontang headland, with a value of 0.683
mgL™.

Tides in aquaculture areas play a very important role in supplying water to shrimp farms as needed.

Sufficient seawater facilitates aquaculture water management, including initial stocking, water replacement,
reduction of organic waste and maintenance preparation, consisting of drying, construction, processing and
improving water and soil quality. Good tides for shrimp farming are 2—-3 m (Farkan et al., 2017). The brightness
of shrimp ponds is also affected by the water supply: Mustafa et al. (2008) stated that the brightness of the
waters is higher during high tides because the influence of the brighter sea is more significant at this time.
The 29 km-long coastline has muddy beaches composed of sedimentary or alluvial soils. The flat, undulating
terrain has an elevation of 0-1%. The height of the tide from the zero datum is between 90 and 110 cm. In
August, the tide is so low that it drains most of the ponds that rely on it. The large rivers are the Cengkok,
Cibanten, Wadas, Ciujung and Pamong. The results of the soil quality measurements are shown in Table 5
below.

Tabel 5: Results of soil quality measurements in coastal Banten Bay

pH Soil Textur Elevation of
No Village name H,O Sand Dust Clay Classification redox( KTK pond
of soil textures mV) platform
(m)
1 Karangantu 6,4 12 49 39 Dusty clay loam 175 23,61 11
2 Sawahluhur 7,0 14 46 40 Clay 185 28,23 1,1
near the sea
3 Linduk 100 6,1 26 22 52 Clay 213 28,04 1,0
darilaut
4 wanayasa 200 7,8 53 19 28 Sandy clay loam 169 17,80 11
mfrom sea
5 Domas 200 71 10 30 60 Clay 184 29,85 0,8
sungai dan
kalimati (1)
6 Domas300m 7,3 26 40 34 Silty clay 157 23,02 0,9
From sea (2)
7 Lontar100m 7,8 27 57 16 Loam 185 7,49 0,7
from the
Settlement (1)
8 lontarlOOm 7,8 34 47 19 Clay 143 9,98 0,9
darilaut (2)
9 Tengkurak 8,2 33 30 37 Silty clay 127 21,71 0,7

300mfro, sea

Based on the results of the field measurements, the following data were obtained:- pH (H20; KCl): the
pH range of H20 is 5.5-8.2, while the pH range of KCI is 4.8-7.6. The higher pH value of H-O indicates that the
soil is new and has potential for agricultural and aquaculture development. There is a significant positive
correlation between the difference in pH and pH_o (i.e. pH minus soil pH and soil cation exchange capacity; the
higher the cation exchange capacity, the greater the difference in pH). The table below outlines the pond soil
requirements for maintaining vaname shrimp (Litopenaeus vannamei) in ponds using intensive technology (SNI
01-7246-2006). Table 4.17 describes the soil quality parameters for shrimp farming in ponds.

Soils with a high cation exchange capacity (CEC) are better able to trap and provide nutrients than soils
with a low CEC. The higher the organic matter content of a soil, the higher its CEC (Supriatna et al., 2020).
CEC is a chemical property closely related to soil fertility. Soils with a high CEC can trap and provide nutrients
more effectively than soils with a low CEC. Soils with high CEC that are dominated by basic cations (Ca, Mg,
K and Na) can increase soil fertility, whereas those dominated by acidic cations (Al and H) can reduce it
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(Hardjowigeno and Widiatmaka, 2007). (Hardjowigeno & Widiatmaka, 2007). Soil CEC can be qualitatively
determined by its texture. Soils with a high sand content have a lower CEC than soils with a high clay or dust
content. The CEC of low-CEC soils can be increased by adding organic materials such as compost or manure.

Adding crushed zeolite rock can also significantly increase soil cation exchange capacity (CEC)
(Novizan, 2005). Cations are positively charged ions, such as Ca?", Mg?*, K*, Na*, NH4*, H" and Al**. In soil,
these cations are either dissolved in groundwater or absorbed by soil colloids. The number of cations (in
milliequivalents) that can be absorbed by the soil per unit weight (usually 100 g) is called the cation exchange
capacity (CEC). In most soils, cation exchange capacity changes as the soil pH changes. At low pH, only the
permanent charge of clay and some of the organic colloidal charge hold ions that can be replaced through cation
exchange, resulting in a relatively low CEC (Harjowigeno, 2002). One way to increase soil pH is liming. While
liming can increase the CEC, this increase is only temporary as, over time, the cations are absorbed by plants or
washed away, causing the CEC to decrease again (Hardjowigeno and Widiatmaka, 2007).

The soil texture in the coastal area of Banten Bay consists of dusty clay, clay, sandy clay loam and clayey
loam. Sand and silty sand soils are not ideal for ponds as they are highly porous and nutrient-poor (Mustafa et
al., 2008). Sandy clay, clay loam and clay soils are ideal for pond construction (Schmittou, 2004). Sandy loam is
the best soil texture for making embankments, and loam facilitates chemical and physical interaction with the
outside environment (Treece et al., 1999). Soils with high clay and silt content are good, and the more fertile the
soil, the more klekap grows. Silty loam soils are very good for klekap growth, while loam and silt soils are still
good. Sand and silty sand soils are not suitable for ponds as they are highly porous and lack nutrients
(Mintardjo, 1984). Clay soil is ideal for building ponds (Ting et al., 2015). The ideal soil texture for shrimp
farming is sandy clay or clay loam because it is compact and strong and can withstand water without breaking
(Ting et al., 2015). (Arsad et al., 2017). Increasing the sand content by 21.08% or the clay content by 30.0% can
increase vaname shrimp production (Mustafa, 2019). The ideal texture is clay (60-70%) and sand (30-40%)
(SNI 01-7246-2006). The results of the conversion to standards and land suitability are shown in Table 6 below.

Table 6:These are the results of converting values to the standard and index of soil parameter suitability at each

location.
Location Redox potential Textur pH KTK (me/100gr) Tot
(mV) al
Valu Weig Tot Valu Weig Tot WValu Bob Tot Valu Weig Tot
e ht al e ht al e ot al e ht al
Karangan 1 5 5 3 10 30 4 5 20 3 5 15 70
tu
Sawah 1 5 5 2 10 20 4 5 20 3 5 15 60
luhur
LInduk 1 5 5 2 10 20 3 5 15 3 5 15 55
Domas 1 1 5 5 3 10 30 4 5 20 3 5 15 70
Domas 2 1 5 5 2 10 20 4 5 20 3 5 15 60
Wanayas 1 5 5 3 10 30 4 5 20 4 5 20 75
a
Lontar 1 1 5 5 3 10 30 4 5 20 1 5 5 60
Lontar 2 2 5 10 2 10 20 4 5 20 1 5 5 55
Tengkura 2 5 10 3 10 30 4 5 20 3 5 15 75
k
Jumlah

core = Value x weight
While the results of biogeophysical measurements are shown in table 7 below.

Table 7: Recapitulation of the results of biogeophysical measurements taken during shrimp farming in ponds.

No Location Mangrove Distance fromriver ~ Distance from the
(m) (m) coast (m)
1 Karangantu 10-300 100 600
2 Sawahluhur 10-200 800 400
Near sea
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3 Linduk 100 20-200 900 900
From sea
4 wanayasa 200 10-200 70 150
mdarilaut
5 Domas 200 20-300 600 1500
m from river
kalimati (1)
6 Domas300m 10-300 50 100
darilaut (2)
7 Lontar100m from 2-200 100 250
settlement (1)
8 lontar100m 2-200 50 100
from sea (2)
9 Tengkurak 10-300 50 100
300mfrom sea
The table 8 below shows the conversion results with biogeophysical standards.
Table 8:Results of biogeophysical measurements at each location
Location Distance from the sea Distance from the river mangrove Total
Value Weight Total Value Weight Total Value Bobot Total
Karangantu 4 5 20 4 5 20 3 10 30 70
Sawah luhur 3 5 15 3 5 15 3 10 30 60
LInduk 3 5 15 3 5 15 3 10 30 60
Domas 1 4 5 20 3 5 15 3 10 30 65
Domas 2 3 5 15 4 5 20 3 10 30 65
Wanayasa 4 5 20 4 5 20 3 10 30 70
Lontar 1 4 5 20 4 5 20 3 10 30 70
Lontar 2 3 5 15 4 5 20 3 10 30 65
Tengkurak 4 5 20 4 5 20 3 10 30 70
The conversion results are summarised to determine the level of land suitability.
Table 9: Recapitulation of the index and standard conversion
No Location Water quality Soil quality Biogeofisik Total Conclusion
1. Karangantu 126 70 70 266 Suitable
2. Sawah luhur 106 60 60 226 Suitable
3. LInduk 121 55 60 236 Suitable
4. Domas 1 135 70 65 270 Suitable
5. Domas 2 145 60 65 270 Suitable
6. Wanayasa 133 75 70 278 Suitable
7. Lontar 1 127 60 70 257 Suitable
8. Lontar 2 131 55 65 251 Suitable
9. Tengkurak 127 75 70 272 Suitable

All the points fall into the correct category, with Wanayas having the highest value and the Sublime Rice
Fields having the lowest.

1. Analysis of carrying capacity

Table 10:Measurement results for the quantity of seawater used in shrimp farming.

No. Location Water Volume (m3)
1. Karangantu 27000
2. Sawah luhur 14000
3. Linduk 25800
4, Domas 1 20400
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5. Domas 2 17500
6. Wanayasa 35000
7. Lontar 1 27000
8. Lontar 2 30000
9 Tengkurak 31500

These data show the carrying capacity and technology used in an area, as shown in Table 11 below.

Table 11: Shrimp farming area

Location Intensive Production Intensive Semi intensive Extensive
Area (Ha) (Ha).ton (ton) (Ha)

Karangantu 27 13 351 50.14 585
Sawah luhur 14 10 140 20 233.33
Linduk 25.8 14 361.2 51.6 602
Domas 1 20.4 14 285.6 40.8 476
Domas 2 175 13 2275 325 379.16
Wanayasa 35 14 490 70 816.66
Lontar 1 27 14 378 54 630
Lontar 2 30 12 360 51.42 600
Tengkurak 31.5 13 409.5 58.5 682.5

Total 228.2 3002.8 428.97 5004.66

Estimating the land's carrying capacity using a physical approach is closely related to the area of suitable
land (classes S1 and S2) and the design model for developing shrimp farms. Widigdo and Pariwono (2003)
stated that, to prevent pollution, the volume of seawater receiving waste must be at least 100 times greater than
the volume of waste discharged. Based on this statement, the maximum quantity of waste that can be disposed
of is 27,000/100 = 270 m3. If 10% of the pond water is discharged daily for intensive cultivation, the maximum
quantity of pond water is 2,700 m3. Therefore, the maximum quantity of pond water is 10% of the quantity of
seawater entering coastal waters every day. The available water quantity of 27,000 m3/day can accommodate,
dilute and assimilate all incoming waste without causing harmful effects. Waste entering coastal and marine
waters interacts with seawater, producing typical waste behaviour involving evaporation, dissolution and
dispersion (Ismail, 2022). Seawater dynamics can also cause waste to move from its place of origin to other
places, resulting in subsequent changes in waste concentration, intensity, and the magnitude of its environmental
impact at certain times and locations.

If the maximum quantity of water in the pond is 2,700 m3, it can be predicted that the sustainable pond
area around Karangantu is 270 ha if managed intensively (at a water level of 1 m). If the maximum productivity
of intensive ponds is 12 tonnes/ha/season (Farkan et al., 2025), then the maximum production of the ponds
around Karangantu is 378 tonnes/cycle. If semi-intensive technology is applied with a maximum productivity of
7 tonnes/ha/season, the sustainable pond area around Karangantu would be 54 hectares. If traditional technology
is used, with a maximum productivity of 0.6 tonnes per hectare per cycle (Farkan, 2017), the sustainable pond
area or carrying capacity of pond land in the Balusu district is 630 hectares. However, the carrying capacity of
an environment can vary across different species and change over time as a result of various factors, including
food availability, water resources, environmental conditions, and living space (Newell, 2007).

The receiving water body must collect aquaculture effluent so that the waste degradation process can be
guaranteed and pollution at sea can be avoided. A buffer zone needs to be provided within the aquaculture area.
This buffer area should be land bordering the sea or river that is not used for aquaculture, but rather for growing
native mangrove vegetation. Mangroves naturally protect against storms and strong winds, and they serve as
nurseries and feeding grounds for various economically important species, such as shrimp, crabs, fish, and
oysters. These buffers also trap sediment, protect water quality, retain toxic materials and slow the flow of
surface water. According to Article 27 of Presidential Decree No. 32 of 1990 concerning Protected Area
Management, this area must be provided as a green belt with a minimum width of 130 times the average
difference in metres between the highest and lowest annual tides, measured from the lowest tide line. When
managing coastal and marine resources, it is important to consider not only ecological aspects, but also socio-
economic factors such as community empowerment and employment.

The concept of aquaculture carrying capacity (ECC), defined here as ‘the amount of aquaculture
production that can be supported without causing unacceptable changes to ecological processes, species,
populations or communities in the environment’, is not strictly applied in any jurisdiction's aquaculture policy
documentation. A broader search has been undertaken to consider the concept of aquaculture carrying capacity
(CC) more generally. Mangrove rehabilitation programmes are particularly important (Zhang et al., 2022).
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Examples of ways to reduce adverse effects include compatibility with other uses, the presence of buffer zones,
setting an appropriate balance between mangrove and pond area, improving pond design, reducing water
turnover and increasing water residence time, and the size and ability to assimilate effluents from the water body
(Zokaeifar et al., 2014). Increasing production, improving nutrition and food security while reducing land
requirements and environmental impacts requires improved production systems to increase the carrying capacity
of shrimp ponds.

1. Efficient and optimal feed management

Proper feed management also maintains optimal water quality for shrimp growth, reducing stress and the
risk of disease.
2. Reducing Waste Accumulation in Ponds

Treating wastewater and recycling it through a process involving settling, sediment removal and aeration
can return the water to the culture pond. (Zulfikar, 2023).
3. Increasing the dissolved oxygen (DO) value
4. Partial harvesting:

This is done to reduce the shrimp population in the pond. Once the population has been reduced, the
oxygen consumption in the pond will decrease because there are fewer shrimp to consume oxygen through
respiration.

Conclusion
The aquaculture land area in Banten Bay is 5,009.3 hectares, which can be divided into nine clusters
based on land suitability and carrying capacity, taking into account the water supply. Nine of these clusters are
suitable for shrimp farming. The land area that can be used for intensive ponds is 228.2 ha (0.045%), with a
production capacity of 3,002.8 tonnes/ha/cycle. If managed semi-intensively, the area is 428.97 Ha; if managed
extensively, the area is 5,004.66 Ha. The carrying capacity can be increased by reducing organic matter and
changing cropping patterns, as well as by increasing dissolved oxygen.
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