
 
 
 

Ecological Effect Analysis in Determining Environmental 
Suitability for SEAWEED Kappaphycus alvarezii Farming  

in Levun Bay, Southeast Maluku 
 

Melkias Anthon Ingratubun*, Umi Zakiyah, Yenny Risjani 
 

Faculty of Fisheries and Marine Sciences, Universitas Brawijaya, Jl. Veteran, Malang 
65145, Jawa Timur Province, Indonesia 

 
 

Abstract : Farming seaweed Kappaphycus alvarezii in Levun bay, Southeast Maluku is 

important as the source of economic growth for its water areas’ potentials which is optimal, 

productive and sustainable. The research was aimed to analyze the ecological effect in 
determining environmental suitability for seaweed K. alvarezii farming in Levun bay, 

Southeast Maluku. It used descriptive method with survey technique through field observation 

and laboratory tests. The analysis of data used GIS approach through measurement and 

scoring, environmental carrying and supporting capacity analysis. The results showed that 
Levun bay was potential for K. alvarezii farming as it was categorized as very suitable (S1) for 

3,511 x 10
3
 m

2
 or 351.1 ha (89.1 %) while the area categorized as suitable with conditions 

(S2) was 428 x 10
3
 m

2
 or 42.8 ha (10,9 %) and not suitable class (N) was undetected or 0%. 

Environmental supporting capacity for seaweed farming with long line system was about 

2,033 units at very suitable area (S1) and suitable with conditions was about 268 units. 

Keywords : environmental suitability, supporting capacity, Kappaphycus alvarezii, 
ecological, GIS, water quality, seaweed farming. 

 

Introduction 

Seaweed culture is a main commodity for fishery revitalization program expected to have important 

role as the source of economic growth in accordance with the region’s characteristic
1
. The researches related to 

seaweed culture have been done for quite a while such as Risjani
2,3,4 

and Mulyaningrum et al
5
 on nitrogen 

transportation  along the thallus, carrageenan content biomass and callus regeneration in managing growth and 

development in the plant tissue. 

Generally K. alvarezii grows well along the coastline and reefs and it has various shapes, size, color and 

compositions
6,7

. The original habitat is the area with constant current of the sea, with small range of temperature 

and dead coral substrate
8
. The species is commercially potential as it is the source of kappa carrageenan, the 

phycocolloid often used in thickening and stabilization of food, pharmaceutical and cosmetic products
4,9

. It is 
used as a derivative product in forms of varied food grade and nonfood grade and the demand of global market 

for the product is quite high
10

, 

Seaweed has a very important role in supporting biodiversity and ecological function in marine 

ecosystems
11

. The growth of seaweed K.alvarezii is considered well if the daily growth is not less than 3%
12

. 

The growth rate is affected by transparency and also by nutrient works as determining factor which improves or 
hampers the seaweed growth. Therefore to determine seaweed farming location, we need to consider the water 

quality as technical requirement beside technology and social economic aspect of the society
13

. Ecological 
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factor is the optimal ecosystem capacity or the capacity of a habitat to uphold farming activity without causing 

any ecological impacts which decrease the ecosystem productivity
14

. 

Southeast Maluku Regency as one of the autonomous region in Maluku province has developed 

seaweed farming since 2006 and is one of the seaweed farming center in Maluku. From 2009 to 2010, seaweed 

production of this region was 4,872.9 tons and the seaweed was Kappaphycus alvarezii
15

. Then in 2010 it is 

established as the region which supports fishery revitalization for development based on fishery production
16

. 
The government support through Village Fishery Enterprise Development Program (PUMP-PB) has not shown 

significant result as it only improved production about 1,200 tons or 24.61% from 2011 to 2013 with 

improvement 8.20% for a year. 

Environmental suitability of seaweed farming should be developed based on water quality data
17

. The 

process of determining location for farming activity can be done through spatial operation with Geographic 
Information System (GIS)

18
. This operation is a data processing system to process geographical data or data 

with spatial information related one another in order to get a new information
19

. 

The management and farming development should be conducted in the range of environmental support 
capacity and suitability

20
. To support the seaweed production development, some strategies are needed such as 

optimalization of site productivity, extensification and diversification commodity as well as considering 

environmental support capacity
21

. Social infrastructure factors such as the port location, boat mooring location, 
settlement area and anthropogenic effects like agriculture activity, sea traffic, and pearl farming can impose 

ecological pressure which then causes the environmental degradation as the water quality declines. Therefore, 

ecological analysis is used to review the environmental suitability through GIS spatial model approach to 
determine suitable location for  seaweed K. alvarezii farming in Levun bay. 

The research was conducted to analyze the ecological effect in determining environmental suitability 

for seaweed K. alvarezii farming in Levun bay, Southeast Maluku through GIS approach. 

Methodology 

Location and Time of Research 

The research was conducted in Levun bay of Sathean Village, Little kei Sub-district, Southeast Maluku 

Regency, Maluku, Indonesia. It was conducted from March to April 2016. 

Data Collection Method 

The research used a descriptive method with survey technique. The descriptive method was based on 

the facts happened during the research
22

. The station determination for observation was done with  purposive 

method which is applied deliberately so it can represent the research location as a whole
23

. 

The research was conducted in three observation stations in 4,017 x 103 m2 or 401.7 ha wide area. 

Station A, located in the south of Levun bay, was a secluded area and far from the effect of the strait and the 
locals’ settlement with terrain surrounded by trees, with walls of stony reef and dominated with muddy and soft 

sand substrate. Station B, located in the middle part of the bay, was closed with the locals’ settlement, harbor 

and strait current in the east of Levun bay with mangroves forest. Station C, located in the north of Levun bay, 

is the mouth of the bay with a lot of trees, mangroves forest also the location of pearl farming.    

The sampling point in all the station was determined with Point-Quarter Method, a method determining 

sampling points in random from a line transect with the distance between the points is determined in random or 
systematic

24
. Sampling points in all three stations were linear with the coastal line and marked by GPS (Global 

Positioning System). 

Ecological data collection related to the seaweed growth requirements through the observation and in 

situ or laboratory measurement consisted of  2 (two) parameters physical and chemical. Physical parameters 

namely temperature, current velocity, transparency, salinity, depth and substrate were collected in situ. 

Chemical parameters such as Nitrate, Orthophospate, BOD and COD were analyzed in the laboratory. The data 
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collected from the sites were calculated and analyzed spatially to make the potential map based on the range of 

environmental suitability through SIG approach. 

Data Analysis Method  

Environmental suitability analysis for seaweed was started by measuring the parameters and made a 

matrix of the scores and values. Environmental suitability was divided into 3 (three) classes, S1 (highly 
suitable), Class S2 (suitable) and Class N (not suitable). The parameters which affect more were valued bigger 

than the parameters with small effect (See Table 1). 

Table 1. Valuation and Score Result of Water Suitability for Each Ecological Parameters 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Legend : 
1. Measurement scale : 

Parameter Criteria 
Measurement 

Scale (A) 

Value 

(B) 

Score 

(AxB) 

Current 0.2 - 0.3 

0.1 - 0.19 & 0.31 - 0.4 
< 0.1 &> 0.4 

5 

3 
1 

3 15 

9 
3 

Nitrate 0.008 - 0.1 

 0.008  

 0.1 

5 

3 

1 

3 15 

9 

3 

Orthophosphate ≤ 0.015 

0.016 - 0.020 

 0.021 

5 

3 

1 

3 15 

9 

3 

Depth 5 - 10 

1 - 4 & 11 - 15 
< 1 or >15 

5 

3 
1 

3 15 

9 
3 

Transparency  5 
3 - 5 

< 3 

5 

3 

1 

3 15 

9 

3 

COD 10 - 90 

91 - 100 

 100 

5 

3 
1 

3 15 

9 
3 

BOD 1 - 2 
3 - 5 

6 - 9 

5 
3 

1 

3 15 
9 

3 

Temperature 27 - 30  

24 - 26 & 31 - 33 
< 24 or > 33 

5 

3 
1 

2 10 

6 
2 

Salinity 30 - 35 

28 - 29 & 36 - 37 

< 28 or > 37 

5 

3 

1 

2 10 

6 

2 

DO  5 

3 - 5 
< 3 

5 

3 

1 

1 5 

3 

1 

pH 7 - 8.5 

6.5 - 6.9 & 8.6 - 9 
< 6.4 or > 9.1 

5 

3 
1 

1 5 

3 
1 

Substrate Reef fragments/rough sand 

Reef;Rocks 

Mud;Soft sand 

5 

3 

1 

1 5 

3 

1 

Total score 140 
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5 : Good 

3 : Average 

1 : Bad 

2. Valuation used rating method. 
3. Scores calculated with a formula :Sk = A.i x B   

Table 2 shows the class interval and environmental suitability level based on the water ecology with the 
equation as follows

13
: 

 

Legend : 

Iks =  class interval 

k  = environemntal suitability class expected 
N max   =  Maximum final value 

N min  =  Minimum final value 

Table 2. Environmental Suitability Evaluation Based on Ecological Parameters 

No. Score Range (%) Suitability Class Evaluation/Conclusion 

1. 103 – 140 S1 Highly suitable 

2. 65 – 102 S2 Suitable 

3. 28 - 64 N Not Suitable 

 

The mapping was done through spatial analysis, using of SIG technology.  SIG analytic approach was 

conducted in some steps. First, delineating the limit of the research through digitizing the base map used; 

second, collecting data on site (point information), third, qualitative spatial analysis through Inverse Distance 

Weighted (IDW) interpolation method  to estimate the score distribution in other areas unmeasure on each 
parameter

25
;fourth, overlay map achieved based on score of each parameter so it became an environmental 

suitability map of continuous seaweed farming. 

Areal support capacity shows maximum capacity of an area to support continuous farming activity 

without causing environmental quality decline. Water area support capacity for seaweed farming can be 

calculated with the following
26

: 

 

 

Legend : 

DDLRL = Environmental Support Capacity for seaweed farming (ha) 
LLS  = Extent of suitable area (ha)  

KL  = Capacity of the water area (%) 

Calculation on the number of long line farming unit can be supported by environment was based on the 

support capacity achieved from the formula as follows:  

JUBRL = DDL/LUB 

Legend: 
JUBRL  = The number of seaweed farming unit  (unit) 

DDL     =  Environmental support capacity  (ha) 

LUB     =  extent of farming unit (unit/ha) 

 

∑ N max - ∑ N min 
Iks= 

∑k 

DDLRL=LLS   x  KL 
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Findings and Discussion 

Ecological factors are related to the water quality in supporting the environment to affect the growth 
rate of a mutual relationship such as total organisms, total farming enterprises and total production of an area. 

Yan and Zhang
27

 stated that the comprehension of population calculation mechanism of community and 

ecological network is an important task in ecological study which can be done through interaction and 

ecological support capacity, population density of an area can be calculated. The results on water quality 
observation from the ecological parameter, in a form of physical and chemical data, can be seen in Table 3. 

Environmental Ecology 

Nitrate value ranged from 0.0032 mg/l – 0.6157 mg/l, high concentration of nitrate was believed to be 

caused by its closeness with the locals’ settlement, boat mooring location and the pearl farming so it was 
affected by anthropogenic impacts. According to the Minister of Environment Decree Number 15 in 2004

28
 and 

Radiarta
29

, the nitrate level suitable for seaweed farming is < 0.008 mg/L and 0.008 – 3.5 mg/L, so generally 

nitrate level in Levun bay is suitable for seaweed farming. 

Phosphate is a limiting factor in oligotrophic environment which enriches composition of 

bacterioplankton and blooming algae in the water
30,31

. Phosphate level in Levun Bay ranged 0.0006 – 0.0131 

mg/L. Compared to the standard quality established by KLH
26

 which is ≤ 0,015mg/L, Levun bay is highly 
suitable for seaweed growth. 

Transparency observation showed a range from 2.5 – 10.2 meter, compared to the standard quality 
according to Aryati et al

32
 and KLH

28
 which is > 5 meter, then generally it was in the highly suitable category 

except for C.5 and C.6 observation site which were in suitable category (S2) as the standard quality is 3 – 5 

meter and station C.1 showed the lowest transparency level at 2.5 meter and included in nt suitable category. 

Transparency value according to Effendi
31

, is really affected by the weather, the time of observation, turbidity, 
suspended solidification, and the researchers’ level of sight. 

Biological Oxygen Demand (BOD) is the amount of oxygen dissolved needed by bio-organisms to 
decompose the organic matter in the water and is an empirical analysis which had a global role in 

microbiological process happens in the water, therefore the bigger the BOD, the greater pollution in the water
34

. 

BOD value range was from 1.2 mg/L – 3.2 mg/L, it showed that the environment has not been polluted even 
though there was an anthropogenic activity on the coast. 
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Table 3. Ecological Parameters Data and Scores in Levun Bay Water 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

Station 

Coordinates 
Nitrate 

(mg/L) 

Phosphate 

(mg/L) 

Transpa

rency 

(m) 

BOD 

(mg/

L) 

COD 

(mg/L) 

Curre

nt 

(m/s) 

Depth 

(m) 

Temper

ature 

(
o
C) 

Salinity 

(
o
/oo) 

pH 
DO 

(mg/L) 

Substr

ate 

Score 

(%) X Y 

A1 252430.15 9364471.95 0.0339 0.0113 7.7 2.9 40.2 0.09 19 30.98 31.0 7.96 4.35 2 101 

A2 252290.03 9364804.73 0.0233 0.0092 8.2 2.8 40.1 0.08 20 30.99 31.3 7.92 4.40 1 100 

A3 252167.43 9365277.63 0.0765 0.0089 9.3 2.4 39.4 0.08 22 30.82 31.3 7.83 4.25 1 106 

A4 252146.16 9365785.56 0.0228 0.0074 9.0 1.5 38.5 0.09 24 30.23 31.0 7.78 4.00 2 111 

A5 251895.95 9365715.50 0.0812 0.0112 8.5 2.1 39.1 0.10 17 30.03 31.3 7.76 4.01 2 117 

A6 251817.13 9366179.65 0.0312 0.0080 8.2 1.2 38.1 0.13 30 30.33 31.7 7.79 3.98 1 116 

A7 251817.13 9366696.33 0.0179 0.0045 9.8 1.9 37.7 0.12 29 30.23 31.3 7.73 4.07 2 117 

A8 251405.53 9366538.70 0.0051 0.0040 9.2 2.3 39.4 0.11 15 30.16 31.3 7.65 4.33 2 117 

B1 251204.11 9366897.76 0.0032 0.0011 9.3 1.6 38.5 0.11 15 30.13 32.0 7.76 4.01 2 117 

B2 251659.50 9367107.93 0.0284 0.0073 9.5 1.7 38.6 0.12 14 30.40 31.5 7.74 3.98 2 123 

B3 251869.68 9367598.35 0.0129 0.0026 7.0 2.0 38.7 0.11 7 30.27 31.7 7.77 4.09 4 131 

B4 251379.26 9367440.72 0.0339 0.0006 10.0 1.8 38.9 0.12 28 30.47 31.0 7.71 3.87 2 117 

B5 250932.63 9367291.84 0.0103 0.0023 7.0 2.2 39.4 0.11 7 30.33 31.7 7.70 3.88 5 132 

B6 250801.27 9367659.65 0.6157 0.0048 9.7 2.0 38.9 0.12 26 30.57 32.3 7.71 3.76 2 101 

B7 251239.14 9367773.50 0.0195 0.0044 9.5 1.9 38.6 0.13 24 30.17 32.0 7.73 3.94 2 117 

B8 251641.98 9367878.59 0.0393 0.0074 8.0 2.7 39.7 0.13 8 30.07 32.3 7.69 4.72 5 126 

C1 251582.09 9368297.10 0.0324 0.0094 2.5 3.2 40.7 0.09 2.5 30.62 31.7 7.79 4.80 3 96 

C2 251186.60 9368158.82 0.0581 0.0117 7.0 2.4 39.4 0.12 7 30.27 32.0 7.74 4.84 5 132 

C3 250748.73 9368071.25 0.0108 0.0036 10.2 2.5 39.8 0.11 18 30.13 32.0 7.72 4.81 5 114 

C4 250599.85 9368456.58 0.0086 0.0073 8.8 2.8 39.9 0.12 9 30.10 31.7 7.67 4.82 5 120 

C5 250993.93 9368526.63 0.0458 0.0061 5.0 2.6 39.8 0.13 5 29.77 31.7 7.73 4.83 5 120 

C6 251335.47 9368622.97 0.0787 0.0122 3.0 2.6 39.8 0.12 3 30.23 31.7 7.80 4.76 4 113 

C7 251072.75 9368973.26 0.0500 0.0131 6.0 2.7 40.2 0.10 6 30.07 32.0 7.81 4.85 4 125 

C8 250582.34 9368929.48 0.0188 0.0059 6.7 2.3 39.3 0.11 7 30.13 32.0 7.83 4.75 4 131 
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Legend: 

Substrate value criteria:  

- Mud  (1) 

- Soft sand (2) 
- Reef/rocks (3) 

- Rough sand (4) 

- Reef fragments (5) 
Suitability Class Category: 

- S1 (Highly suitable) : 103 – 140 

- S2 (Suitable) :   65 – 102 
- N   (Not suitable) :   28 – 64 

COD value in Levun bay ranged from 37.7 – 40.7 mg/l. It was relatively lower than the result of water 

quality analysis conducted by Sahubawa
35

 which was from 22.5 – 150.8 mg/L in polluted Ambon Bay. 
Permissible COD range for farming activity was 10 – 90 mg/l so Levun bay was suitable for mariculture 

location. The difference COD values was caused by the abundant organic or inorganic compounds which were 

difficult to be decomposed biologically. 

Current velocity in Levun bay is varied and only affected by the ebb and flow of the tide, furthermore 

the current pattern affected station B and C with stronger current compared to station A in the inner part of the 
bay which is more secluded and far from the strait current. The current in Levun bay ranged from 0.08 – 0.13 

m/s while the suitable current velocity is from 0.1 – 0.19 m/s and 0.31 – 0.4 m/s.  

 Generally the depth ranged from 2.5 - 30 m. If the area measured from the lowest depth then the 

distance to reach the highest depth is 256 m so it is a significant difference.  It is connected with the pressure in 

the water as more depth is followed with more pressure
36

. 

The temperature measurement ranged from 29.77 – 31.44 oC. It showed a highly suitable temperature 

and suitable and can be tolerated by the seaweed. Vairappan and Chung
37 

stated that the best temperature for K. 

Alvarezii was from 25 – 30 oC in the water of Malaysia. 

Seaweed K. alvarezii is sea algae which cannot stand great range of salinity, best range of salinity for 

seaweed farming is 30 – 35 ppt
38

. The result of salinity observation in Levun bay was between 31 – 32.3 ppt. It 
showed that salinity was in a normal range so it supports cell formation, groth and carrageenan of seaweed. 

Range of pH level measured on site was 7.65 – 7.96. Based on the national standard SNI
39

, pH level 

which supports seaweed farming was from 7 – 8.5, therefore the pH level in Levun bay is categorized as highly 
suitable for seaweed farming. Anthropogenic activities on the coast, the port and pearl farming affected the pH 

level as well as the current of the water. 

The result of dissolved oxygen (DO) measured was 3.76 – 4.85 mg/l. It is still a normal range of DO 

which can be tolerated by seaweed. KLH
28

 and Radiarta et al.
40

 stated that excellent Do level for seaweed 

farming is > 5 mg/L. It showed that Levun bay water still contains enough oxygen as the temperature during the 
day is in normal range and the respiration process of bio-organisms at night does not affect the DO 

concentration in the water. 

The quality standard of substrate was based on Hartoko and Kankan
41

, so the kind of substrate in Levun 

bay was in a highly suitable category (S1) represented by 1,624 x 103 m2 dead reef fragments and rough sand 

in  the depth of 3 – 18 m. In the suitable category (S2) represented by 161 x 103 m2 reefs or rocks in the depth 

of 2.5 m. And in not suitable category was represented by 2.154x 103 m2 of mud and soft sand at the depth of 
14 – 30 m. Area with base of dead reef fragments and rough sand were considered to be excellent for K. 

alvarezii seaweed farming
41

. 

 



Melkias Anthon Ingratubun et al /International Journal of ChemTech Research, 2017,10(4): 587-599. 594 

 

 

Figure 1. Environmental Suitability Score Evaluation Map Based on Ecological Parameters in Levun Bay 

in Southeast Maluku Regency. 

Environmental suitability score evaluation based on ecological parameters 

Environmental suitability measurement is an evaluation effort made on spatial analysis of physical and 

chemical parameters so quantitative measurement which support the continuity of seaweed farming either for 

long line units or volume of the water area which can be used maximally by the main farmers.  

The overlay based on the scoring of each parameter of water quality in Figure 1 showed the result of 

ecological spatial mapping in Levun bay. Generally there are two suitability class categories suitable, highly 

suitable class  (S1) with potential extent of 3,511 x 103 m2 or 351.1 ha (89.1 %) and suitable category (S2) 
about 428 x 103 m2 or 42.8 ha (10.9 %).  

Ecological factors have important roles and impacts for suitability of the area in Levun bay. General 
condition visualized potential suitability for seaweed farming. Excellent development can be done by minizing 

negative impacts caused by the physical and chemical characteristics as the limiting factors of the environment.  
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According to Radiarta, et al.
29

 seasonal change affects the climate and the physical and chemical 

characteristics and causes ice-ice disease.  Productivity of seaweed farming is affected by the location and the 

seasons.  Seasonal change affects the condition of the area which indirectly also affects the seaweed K. alvarezii 

farming. 

Environmental support capacity  

Environmental capacity is based on the difference of the water area extent suitable for farming divided 

with suitable water area and multiplied by 100 %. The extent of farming unit (p1ℓ1) is acquired from the 

average farming unit extent in Levun bay, 24 x 50 meters. The extent of area suitable for farming (p2ℓ2) was 
acquired from the environmental suitability analysis. The areal distance between the farming unit was 5 meters 

for boat activity and ownership of areal faming unit of the farmers.  

The ecological parameters used as indicators of environmental suitability in Levun bay were expected 

to answer the challenges and expectation of the farmers in maximizing the production as the result of the spatial 

analysis, on farming suitable areal extent (highly suitable and suitable categories), areal capacity for long line 

farming unit and the number of seaweed farming unit according to the environmental support and carrying 
capacity of Levun bay (can be seen in Table 4). 

Based on the analysis of the water suitability and the support capacity, the suitable areal capacity highly 
suitable (S1) for farming was 243.9 ha and in suitable category (S2) was  32.2 ha while the number of seaweed 

farming unit which can be supported in highly suitable area were 2,033 units and in suitable category were 268 

units. If the number of seaweed farming units were summed then the total farming units which can be used in 
Levun bay were about 2,301 units with support capacity or water areal capacity about  276.1 ha. 
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Table 4. Ecological Suitability and Support Capacity for Seaweed Farming in Levun Bay. 

 

 
 

 

 
 

 

 
 

 

 

 
 

Legend :  - 1d = 1c – Batu Kapal Island (4.5 ha) 

- 3d = 3c – Nuhuru Island ( 3.3 ha) 

- 2e = 2d – Port / boat mooring location and ST (8.1 ha) 
- 3e = 3d – Pearl farming location and ST (18.9 ha) 

- ST (Sea Traffic)  = 6.5   ha 

- Port = 4      ha 

- Pearl farming  = 16.5 ha  

- Water areal capacity (KL)  = 75.24 %  

- Seaweed farming unit extent (LUB) with long line system = 1,200 m or 0.12 ha. 

- Support capacity (DDL)  = suitable water areal extent x KL 

- The number of farming unit (JUB)  = DDL / LUB 

 

No. Station 
Areal extent 

(ha) 

Water Areal 

extent 

(ha) 

Suitable 

water areal 

extent 

(ha) 

Suitable water areal 

extent 

 (ha) 

Support capacity / 

DDL 

(ha) 

Carrying capacity (Seaweed 

farming unit number / JUB) 

Highly 

suitable 
Suitable 

Highly 

suitable 
Suitable 

Highly 

suitable 
Suitable 

a b c d e f g h i j k 

1 A 141.6 137.1 137.1 101.7 35.4 76.5 26.6 638 222 

2 B 140 140 131.9 129 2.9 97.1 2.2 809 18 

3 C 120.1 116.8 97.9 93.4 4.5 70.3 3.4 586 28 

 Total 401.7 393.9 366.9 324.1 42.8 243.9 32.2 2.033 268 
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Conclusion 

Levun bay environmental suitability analysis results based on ecological analysis showed highly 
suitable class category (S1) and and suitable class category (S2) while Not suitable class (N) was not detected. 

Environmental support capacity for highly suitable class (S1) was 243.9 ha with 2,033 farming units while 

suitable class (S2) was  32.2 ha with 268 farming units. 

Suitable class category (S2) has a limit for optimal seaweed farming, so it can affect the productivity 

and farming continuity. Therefore, it is suggested to use the area for suitable fish farming. 

References 

1. Departemen Kelautan dan Perikanan (DKP). Peraturan Menteri Kelautan dan Perikanan RI No: 
PER.17/MEN/2005 Tentang Renstra Departemen Kelautan dan Perikanan Tahun 2005-2009. 2005. 

Departemen Kelautan dan Perikanan. Jakarta. 

2. Risjani Y.Y., R. Perez, R. Kaas, J.M. Robert. Stockage de L’azote Laminaria digitata Cultiv’ee en eau 
de mer enrichie: L’effet du Dosage et Du Temps D’incubation. Acta Botanica Gallica. 1995, 142 (2): 

153-159. 

3. Risjani, Y. An investigation of reverse and transport of nitrogen along the thallus of Eucheuma. 

Agritek. 1999, 7 (4): 69-73. 
4. Risjani Y.Y. Kandungan Keraginan Alga Laut Eucheuma alvarezii Dari Pantai Probolinggo dan 

Sitobondo. Jurnal Tropika. 2003, ISSN: 0854-6533. 

5. Mulyaningrum S.R.H., A. Parenrengi, Y. Risjani, H. Nusyam. Regenerasi Kalus Berfilamen Rumput 
Laut Kappaphycus alvarezii Pada Berbagai Perbandingan Zat Pengatur Tumbuh Auksin (Indole Acetic 

Acid) dan Sitokinin (Kinetin, Zeatin). J. Experimental Life Science. 2012, 2 (1), ISSN: 2087-2852, 29-

35p. 
6. Nontji. Laut Nusantara. 2007. Edisi Revisi Cetakan 5. Penerbit Djambatan. Jakarta. 

7. Makkar, H.P.S., G. Tran, V. Heuzé, S. Giger-Reverdin, M. Lessire, F.  Lebas, P. Ankers. Seaweeds For 

Livestock Diets: A review, review article. Jurnal Animal Feed Science and Technology, Elsevier. B.V. 

2015. 
8. Aslan, L.M. Budidaya Rumput Laut. 1998. Kanisius. Yogyakarta. 

9. Hayashi, L., G.S.M. Faria, B.G. Nunes, C.S. Zitta, L.A. Scariot, T. Rover, M.R.L. Felix, Z.L. Bouzon. 

Effect Of Salinity On The Growth Rate, Carrageenan Yield, Andcellular Structure Of Kappaphycus 
Alvarezii (Rhodophyta, Gigartinales) Culturedin Vitro. J. Appl. Phycol. 2011, 23: 439–447. 

10. Anggadiredja, T.J. Rumput Laut. 2009. Swadaya. Jakarta. 

11. Bracken, M.E.S., S.L. Williams. Realistic changes in seaweed biodiversity affect multiple ecosystem 

functions on a rocky shore. Ecology. 2013, 94 1944–1954. 
12. Anggadireja, J.T., A. Zatnika, H. Purwoto, S. Istini. Rumput Laut: Pembudidayaan, Pengolahan dan 

Pemasaran Komoditas Perikanan Potensial, 2006. Penebar Swadaya. Jakarta. 

13. Neksidin, U.K. Pangerang, Emiyarti. Studi Kualitas Air Untuk Budidaya Rumput Laut (Kappaphycus 
alvarezii) Di Perairan Teluk Kolono Kabupaten Konawe Selatan. Jurnal Mina Laut Indonesia. 2013, 03 

(12), ISSN: 2303-3959. 147-155p. 

14. Byron, C., J. Link, B. Costa-Pierce, D. Bengtson. Modeling Ecological Carryng Capacity of Shell Fish 
Aquaculture in Highly Flushed Temperate Logoons. Aquaculture. 2011, 314: 87-99. 

15. Dinas Kelautan dan Perikanan Kabupaten Maluku Tenggara (DKP Kab. Malra). Laporan 

Perkembangan Perikanan Budidaya Kabupaten Maluku Tenggara. 2010. Dinas Kelautan dan Perikanan 

Kabupaten Maluku Tenggara. Langgur. 
16. Kementerian Kelautan dan Perikanan (KKP). Keputusan Menteri Kelautan dan Perikanan 

Nomor.32/MEN/2010 Tentang Penetapan Kawasan Minapolitan. 2010. Kementerian Kelautan dan 

Perikanan. Jakarta. 
17. Rangka, A.N., M. Paena. Potensi dan Kesesuaian Lahan Budidaya Rumput Laut (Kappaphycus 

Alvarezii) Di Sekitar Perairan Kabupaten Wakatobi Provinsi Sulawesi Tenggara. Jurnal Ilmiah 

Perikanan dan Kelautan. 2012. Vol. 4, No. 2.  
18. Syofyan I., R. Jhonerie, Y.I. Siregar. Aplikasi Sistem Informasi Geografis Dalam Penentuan Kesesuaian 

Kawasan Keramba Jaring Tancap Dan Rumput Laut Di Perairan Pulau Bunguran Kabupaten Natuna. 

Jurnal Perikanan dan Kelautan. 2010, 15 (2): 111-120p. 

http://www.sciencedirect.com/science/article/pii/S0377840115300274
http://www.sciencedirect.com/science/article/pii/S0377840115300274
http://www.sciencedirect.com/science/article/pii/S0377840115300274
http://www.sciencedirect.com/science/article/pii/S0377840115300274
http://www.sciencedirect.com/science/article/pii/S0377840115300274
http://www.sciencedirect.com/science/article/pii/S0377840115300274
http://www.sciencedirect.com/science/article/pii/S0377840115300274
http://www.sciencedirect.com/science/journal/03778401


Melkias Anthon Ingratubun et al /International Journal of ChemTech Research, 2017,10(4): 587-599. 598 

 

19. Setianigrum, D.R., A. Suprayogi, Hani’ah. Analisis Kesesuaian Lahan Tambak Menggunakan Sistem 

informasi Geografis (Studi Kasus: Kecamatan Brangsong, Kabupaten Kendal, Provinsi Jawa Tengah). 

Jurnal Geodesi Undip. 2014, 3 (2), ISSN: 2337-845X. 69-80. 

20. Zoer’ainim, D.I. Ekosistem Komunitas dan Lingkungan. 1992. Penerbit Bumi Aksara. Jakarta. 
21. Direktorat Jenderal Perikanan Budidaya (DJPB). Budidaya Rumput Laut, Tingkatkan Kesejahteraan 

Menuju Kemandirian. 2015. Artikel: Meraih Berkah Dari Rumput Laut. Edisi II (Maret-April). Dirjen 

Perikanan Budidaya, Kementerian Kelautan dan Perikanan RI. Jakarta. 
22. Nasution, S. Metode research (penelitian ilmiah). 2009. Bumi aksara. Jakarta. 

23. Sugiyono, Alfabeta. Metode Penelitian Kuantitatif, Kualitatif. 2008. Bandung. 

24. Khouw, A.S. Metode dan Analisa Kuantitatif dalam Bioekologi Laut, Pusat Pembelajaran dan 
Pengembangan Pesisir dan Laut (P4L). 2009. Direktorat Jenderal Kelautan, Pesisir dan Pulau-Pulau 

Kecil (KP3K) Departemen Kelautan dan Perikanan RI. Jakarta. 

25. Pramono, G.H. Akurasi metode IDW dan Kriging untuk interpolasi sebaran sedimen tersuspensi di 

Maros Sulawesi Selatan. Jurnal Forum Geografi. 2008. 22 (1): 145-158p. 
26. Rauf, A. Pengembangan Terpadu Pemanfaatan Ruang Kepulauan Tanakeke Berbasis Daya dukung. 

2008. Disertasi. Sekolah Pasca Sarjana. Institut Pertanian Bogor. 

27. Yan, C., Z. Zhang. Interspesific interaction strength influence population density more than carrying 
capacity in  more complex ecological networks. Ecological Modelling Journal. Elsevier. 2016, 332: 1-7. 

28. Kementerian Lingkungan Hidup (KLH). Keputusan Menteri Negara Lingkungan Hidup Nomor 51 

Tahun 2004, Tentang Baku Mutu Air Laut. 2004. Departemen Lingkungan Hidup. Jakarta. 
29. Radiarta, I., Ny. Erlania, Rasidi. Analisis Pola Musim Tanam Rumput Laut, Kappaphycus Alvarezii 

Melalui Pendekatan Kesesuaian Lahan di Nusa Penida, Bali. J. Ris. Akuakultur. 2014, 9 (2): 319-330. 

30. Lebaron, P., P. Servais, M. Troussellier, C. Courties, G. Muyzer,  L. Bernard, H. Schafer, R. Pukall, E. 

Stackebrandt, T. Guindulain, J. Vives-Rego. Microbial community dynamics in Mediterranean nutrient-
enriched seawater mesocosms: changes in abundances, activity and composition. FEMS Microbiol. 

Ecol. 2001, 34: 255–266. 

31. Smith, D.R., K.W. King, L. Johnson, W. Francesconi, P. Richards, D. Baker, A.N. Sharpley. Surface 
runoff and tile drainage transport of phosphorus in the Midwestern United States. J. Environ. Qual. 

2015, 44 (2): 495–502. 

32. Ariyati, R.W., L. Sya’rani, A. Endang. The Suitability Analysis of Karimunjawa and Kemujan Island 

Territory for Seaweed Culture Site Using Geographical, Information System. Jurnal Pasisir Laut. 2007, 
3 (1): 27-45. 

33. Effendi, H. Telaah Kualitas Air. Bagi Pengelolaan Sumber daya dan Lingkungan Perairan. 2003. 

Kanisius. Yogyakarta. 
34. Valentina, A.E., S.S. Miswadi, Latifah. Pemanfaatan Arang Eceng Gondok Dalam Menurunkan 

Kekeruhan, COD, BOD, Pada Air Sumur, Indo. J. Chem. Sci. 2013, 2 (2), UNS-ISSN: 2252-6951, 84-

89. 
35. Sahubawa, L. Dampak Perubahan Limbah Terhadap Perubahan Kualitas Oseanografi Biofisik-Kimia 

dan Produksi Ikan Teri (Stelophorus spp) Di Perairan Teluk Ambon. Jurnal Manusia dan Lingkungan. 

2001, VIII (1): 15–29. 

36. Zatnika, A. Pedoman Teknis Budidaya Rumput Laut, 2009. BadanPengkajian dan Penerapan Teknologi 
(BPPT). Jakarta. 

37. Vairappan, C.S., C.S. Chung. Seaweed Farming in Malaysia: Challenges. In Advances in Seaweed 

Cultivation and Utilization in Asia. 2006. Proccedings of a workshop 7
th
 Asian Fisheries Forum, 

Malaysia. Maritime Research Centre, Universiy of Malaya. p. 161-189. 

38. FAO. Cultured Aquatic Species Information Programme Eucheumaspp. Main Producer Countries Of 

Eucheuma Seaweeds Nei (FAO Fishery Statistics). 2006. Fisheries and Aquaculture Department. Rome. 
39. Standard Nasional Indonesia (SNI). Produksi Rumput Laut Kotoni (Eucheuma Cottoni) – Bagian 2: 

Metode Long-Line. Badan Standarisasi Nasional. 2010. SNI : 7579. 2:2010. 

40. Radiarta, I. Ny., A. Saputra, O. Johan. Pemetaan Kelayakan Lahan untuk Pengembangan Usaha 

Budidaya Laut dengan Aplikasi Inderaja dan Sistem Informasi Geografis di Perairan Lemito. 2005. 
Propinsi Gorontalo. 

 

 



Melkias Anthon Ingratubun et al /International Journal of ChemTech Research, 2017,10(4): 587-599. 599 

 

41. Hartoko, A., A.L. Kankan. Spatial Modeling for mariculture Site Selection based on Ecosystem 

Parameters At Kupang Bay, East Nusa Tenggara Indonesia. Internasional Jurnal of Remote Sensing and 

Earth Sciences. 2009, Vol. 6: 57-64. 

 
 

***** 


