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A B S T R A C T  

Sargassum is a great source of alginate, a phycocolloid with vast uses in nutraceutical and 

pharmaceutical areas. Hence, the cultivation techniques of this species need special attention and are 

worth investigating. In this study, a preliminary study on the cultivation of Sargassum cristaefolium 

was carried out in coastal water of Pasiagan, Bongao, Tawi-Tawi, southern Philippines, using fixed-

off bottom and raft methods with two types of seedlings (T1 = with holdfast and T2 = vegetative 

cutting). Results revealed that the specific growth rate (SGR) of T1 (-1.51±0.6% day-1) and T2 (-

2.03±0.23% day-1) in the fixed-off bottom method did not significantly differ (p>0.05) after 45 days 

of culture. In raft method, SGR of T1 (1.5±0.12% day-1) and T2 (1.12±0.40% day-1) did not 

significantly vary (p>0.05) after 45 days. The survival rate of T1 (43.33±6.67%) was greatly higher 

(p>0.05) than T2 (13.33±3.33%) after day 45 cultured in the fixed-off bottom method. However, the 

survival rate of T1 (30.01±15.27%) and T2 (16.68±12.01%) did not differ significantly in the raft 

method. This study suggests that both seedling types can be used in raft method for Sargassum 

cultivation. This study would serve as preliminary information on the cultivation of Sargassum in 

Tawi-Tawi, southern Philippines. 
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Introduction 

Sargassum is a class of Phaeophyceae in the order Fucales, 

which is composed of 359 officially accepted species (Guiry & 

Guiry, 2022). It consists of a higher amount of protein, essential 

and non-essential amino acids that carry out many bodily 

functions, necessary fatty acids, and minerals than kelp 

(Laminariales). Phycocolloids (alginate), bioactive compounds, 

and polyphenols isolated from different Sargassum species may 

have possible nutraceutical and medicinal use (Nisizawa, 2002; 

Gupta et al., 2011; Namvar et al., 2013), and is an effective 

immunostimulant against Aeromonas hydrophila in rainbow 
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trout (Sönmez et al., 2021). Hence, Sargassum spp. have a great 

possibility to be used as ingredients in pharmaceutical to 

nutraceutical areas (Yende et al., 2014). Sargassum is 

extensively distributed in tropical and temperate waters, 

particularly in the Indo-West Pacific region and Australia 

(Cheang et al., 2008). It is distinct and forms vast beds along 

the rocky shores (Marquez et al., 2014). 

Sargassum is commonly cultivated in Japan, Korea, and 

China and is utilized as human food (sea vegetables) and as 

medicine (Nanba et al., 2008; Yu et al., 2013; Redmond et al., 

2014; Kim et al., 2017; Amlani & Yetgin, 2022). In Indonesia, 
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Wahyuningtyas et al. (2018) showed that 25 cm plantation 

depth using the longline method has highly increased the 

growth rate of Sargassum. Longline is a traditional culture 

method in Korea where 5-10 cm of Sargassum seedlings were 

inserted into a rope at an interval of 5-10 cm (Pang et al., 2008). 

In China, the zygote of S. hornerie cultured in a polypropylene 

tank reached 5-7 cm, while in suspension culture, the seedlings 

reached a size of 1.5-2.5 cm after 3 months (Pang et al., 2006). 

Furthermore, the incorporation of nutrient enrichment showed 

to increase the Sargassum productivity (Feibel, 2016), similar 

response to other seaweeds (Harrison & Hurd, 2001; 

Tahiluddin et al., 2021a; Tahiluddin et al., 2021b). For instance, 

in Florida (USA), growth rates of both S. fluitans and S. natans 

cultured in a shipboard flowing seawater culture system and in 

situ cages in the western Sargasso Sea had reached 0.03 to 0.04 

doublings day-1 enriched with nitrate or ammonium; while in 

phosphate enrichment, growth rate ranged from 0.05 to 0.08 

doublings day-1 (Lapointe, 1986). In the Philippines, different 

species of Sargassum are mainly harvested from the wild, and 

studies on Sargassum cultivation are still in their infancy. 

Recently, an initial experiment on the cultivation of Sargassum 

in the Philippines was conducted, particularly in the study of 

Aaron-Amper et al. (2020) in Bohol, central Philippines, where 

a zygote of S. aquifolium was successfully produced in the 

hatchery and reared its germlings in the field out-planting using 

various substrates.   

The seaweeds in the Philippines are remarkably diverse, 

with more than 800 species recorded (Silva et al., 1987; 

Tahiluddin & Terzi, 2021). Harvesting of Sargassum spp. in the 

Philippines is mainly dependent on the wild population, which 

is generally used as a liquid fertilizer and animal feed. In 

addition, S. cristaefolium showed a promising result as 

potential organic fertilizer for Kappaphycus (Irin, 2019).   

Species of Kappaphycus, Eucheuma, Caulerpa, and Gracilaria 

are the primary cultivated seaweed species in the country 

(Trono & Largo, 2019). In Tawi-Tawi, southern Philippines, 

seaweed diversity is high, with 79 species recorded, including 

Sargassum spp. (Puig-Shariff, 2015). Since the 1970s, only 

Kappaphycus and Eucheuma spp. have been commercially 

cultivated in Tawi-Tawi using the line and stake methods, 

which are considered one of the major livelihoods for coastal 

villagers. Sargassum spp. are potential cultured seaweed 

species and are only collected and used as cover during the 

transport of Kappaphycus species in Tawi-Tawi (Sarri et al., 

2022). However, there is a limited existing study on the 

cultivation of Sargassum. Thus, a preliminary study was 

conducted on the growth and survival rate of brown seaweed 

(S. cristaefolium) cultivated in the coastal water of Pasiagan, 

Bongao, Tawi-Tawi, southern Philippines, using fixed off-

bottom and raft methods.  

Materials and Methods 

Study Site and Time 

The study was conducted along the coastal water of 

Pasiagan, Bongao, Tawi-Tawi, southern Philippines (Figure 1) 

with a duration of 45 days from February 17 to April 03, 2019.

 

Figure 1. Map showing the study site. 
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Preparation of the Farm Site 

The study site was cleaned from all obstacles, predators like 

sea urchins and starfishes by removing them one by one in the 

farm site to avoid grazing. 

Source of Seedlings and Conditioning 

The seedlings of S. cristaefolium were collected from the 

Sunkist beachside area in Sanga-Sanga, Bongao, Tawi-Tawi, 

southern Philippines. The freediving technique was used to 

collect these samples. The whole part of the seaweed, including 

holdfasts, was included and was immediately placed into 

styrofoam boxes filled with seawater, then transported to the 

culture area. Acclimatization was done by submerging the box 

slowly into the sea of the farm site allowing the seawater to mix 

with the water in the box for 10 minutes. The acclimatization 

period was done 6 days before the actual planting.  

Preparation of Seedlings 

There were two types of seedlings used in the study as 

treatments, Treatment I (T1) for the seedlings with holdfast and 

Treatment II (T2) for vegetative cutting. The T1 has a 

corresponding range of 40-50 g with an initial length of 13-36 

cm. While for T2, the seedlings were cut into 40-50 g using a 

knife with an initial length of 14-32 cm. For the fixed-off 

bottom method, seedlings in both treatments were tied into a 

2.5 m rope line with an interval of 25 cm. T1 was individually 

tied in available stones or broken corals using a soft tie, while 

T2 was directly tied in a rope. For the raft method, seedlings in 

both treatments were tied up to a sand-filled plastic bottle (500 

ml) with 25 cm rope. These were placed in a basin and 

transported to the farm site. 

Planting of Seedlings 

For the fixed-off bottom method, the seedlings in both 

treatments were randomly planted following Hurtado et al. 

(2008) with few modifications. The lines were stretched and 

attached to stakes, where the seedlings touched the seabed 

(Figure 2). For the raft method, the seedlings were randomly 

planted following Wahyuningtyas et al. (2018). Seedlings were 

hanged in a 2.5 m bamboo with a distance interval of 25 cm and 

a depth of 25 cm below the sea surface (Figure 3). 

Experimental Designs 

The applied design in this study was Randomized Complete 

Block Design (RCBD) with 2 treatments, and it was triplicated 

per treatment for both methods.

 

Figure 2. Lay-out of fixed-off bottom method of S. cristaefolium (T1 = with holdfast, T2 = vegetative cutting, R1, 2, 3 =replicates). 
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Figure 3. Lay-out of raft method of S. cristaefolium (T1 = with holdfast, T2 = vegetative cutting, R1, 2, 3 =replicates). 

 

Sampling 

Growth rate 

The growth rate of seedlings was obtained after 45 days of 

culture. All seedlings were harvested. Weighing of the samples 

was done by patting them with a white cloth, and they were then 

put on a digital weighing scale. The length of the samples was 

measured every 15 days by measuring the seedlings one by one 

starting from its lower tip up to the upper tip of the Sargassum 

using a meter stick.  Mean weight and length were computed 

every 15 days. Using the formula of Luhan et al. (2015), growth 

(μ) expressed as a specific growth rate (SGR) was determined 

at the end of the study. SGR was calculated as follows: 

μ =  
In (Wf)−In (Wi)

Days of culture
  x 100                             (1) 

Where, 

Wf = final weight  

Wi = initial weight  

Survival rate 

Monitoring of the survival rate was done every 15 days by 

checking and counting the mortality of the seaweeds. Missing 

bunches were considered mortality. The survival rate was 

computed using the formula below. 

Survival rate =  
Final number of seaweeds

Initial number of seaweeds
  x 100         (2) 

Monitoring of Water Parameters 

The water parameters such as temperature, salinity, and pH 

were measured every 7 days (9:00 A.M. – 12 P.M.) using a 

thermometer, refractometer (Atago Master), and pH meter 

(Smart Sensor), respectively. Water current and depth were 

determined using improvised drogue and calibrated rope, 

respectively. 

Data Analysis 

A t-test was applied to determine the significant difference 

between the means of two treatments in terms of growth and 

survival rates using SPSS software version 20. Data were 

presented as mean±SE (standard error). The level of 

significance used in the study was 0.05.  

Results 

Growth 

Fixed-off bottom method 

The specific growth rate (SGR) of S. cristaefolium (T1 = 

with holdfast and T2 = vegetative cutting) cultured in the fixed-

off bottom method is shown in Figure 4. T1 and T2 attained SGR 

of -1.51±0.6% day-1 and -2.03±0.23% day-1, respectively. 

Analysis using a t-test showed no significant difference 

(p>0.05) between the treatments. The mean weight is shown in 

Figure 5. After 45 days of culture, the t-test revealed no 

significant difference (p>0.05) between the treatments, with 

mean weights of 33.89±9.14 g (T1) and 20.50±2.18 g (T2). The 

average length between sampling periods is shown in Figure 6. 

There was no significant difference (p>0.05) in T1 from day 0 

to 30, day 0 to 45, day 15 to 30, and day 30 to 45.  But, T1 

significantly increased (p<0.05) from day 0 to 15 but 

significantly decreased (p<0.05) from day 15 to 45. The 
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average length of T2 did not significantly change (p>0.05) from 

day 0 to 15, day 0 to 30, day 15 to 30, and day 30 to 45. 

However, there was a significant increased (p<0.05) from day 

0 to 45 and day 15 to 45. 

 

Figure 4. SGR of S. cristaefolium (T1 = with holdfast, T2 = vegetative cutting) cultured in fixed-off bottom method after 45 days. Bars 

with the same letters are not significantly different (p>0.05). Error bars in SEM (standard error of the mean), n= 17-60. 

 

Figure 5. Mean wet weight of S. cristaefolium (T1 = with holdfast, T2 = vegetative cutting) cultured in fixed-off bottom method after 

45 days. Bars with the same letters are not significantly different (p>0.05). Error bars in SEM (standard error of the mean), n= 17-60. 

 

Figure 6. Average length in every sampling period of S. cristaefolium (T1 = with holdfast, T2 = vegetative cutting) cultured in the fixed-

off bottom method for 45 days. Bars with different letters are significantly different (p<0.05). Error bars in SEM (standard error of the 

mean),  n=17-60. 
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Raft method 

The SGRs of S. cristaefolium in T1 (with holdfast) and T2 

(vegetative cutting) cultured in the raft method were 1.5±0.12% 

day-1 and 1.12±0.40% day-1, respectively (Figure 7). A t-test 

revealed no significant difference (p>0.05) among the 

treatments. After 45 days of culture, no significant difference 

(p>0.05) showed among the treatments, with mean weights of 

110.07±0.68 g for T1 and 86.25±12.75 g for T2 (Figure 8). A t-

test analysis revealed that the average length of T1 did not 

significantly change (p>0.05) from day 0 to day 45. The 

average length of T2 significantly increased (p<0.05) from day 

0 to 15 and day 0 to 30. However, there was no significant 

change (p>0.05) from day 0 to 45, day 15 to 30, and day 30 to 

45 (Figure 9).

 

Figure 7. SGR of S. cristaefolium (T1 = with holdfast, T2 = vegetative cutting) cultured in raft method after 45 days. Bars with the same 

letters are not significantly different (p>0.05). Error bars in SEM (standard error of the mean), n=14-60.  

 

Figure 8. Mean wet weight of S. cristaefolium (T1 = with holdfast, T2 = vegetative cutting) cultured in raft method after 45 days. Bars 

with the same letters are not significantly different (p>0.05). Error bars in SEM (standard error of the mean), n=14-60. 
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Figure 9. Average length in every sampling period of S. cristaefolium (T1 = with holdfast, T2 = vegetative cutting) cultured in raft 

method for 45 days. Bars with different letters are significantly different (p<0.05). Error bars in SEM (standard error of the mean), 

n=14-60. 

 

Survival Rate 

Fixed-off bottom method 

The survival rate of S. cristaefolium in T1 (96.65±3.33%) 

showed no significant difference (p>0.05) from T2 (100±0%) 

on day 15 (Figure 10). However, the survival rate of T1 

(80±5.77%) was higher (p<0.05) than T2 (46.67±6.67%) at day 

30. At day 45, the survival rate of T1 (43.33±6.67%) was also 

significantly higher (p<0.05) compared to T2 (13.33±3.33%). 

The change in the survival rate of S. cristaefolium is shown in 

Figure 11. In T2, the survival rate did not significantly change 

(p>0.05) from day 0 to 15, day 0 to 30, and day 15 to 30.  

However, the survival rate in T1 significantly decreased 

(p<0.05) from day 0 to 45, day 15 to 45, and day 30 to 45. There 

was no significant change (p>0.05) in T2 from day 0 to 15, but 

from day 0 to 30, day 15 to 30, and day 30 to 45, survival rates 

significantly decreased (p<0.05). From day 0 to 45, day 15 to 

45, survival rates of T2 significantly dropped (p<0.05).

 

Figure 10. Survival rate of S. cristaefolium (T1 = with holdfast, T2 = vegetative cutting) cultured in the fixed-off bottom method for 45 

days. Bars with different letters are significantly different (p<0.05). Error bars in SEM (standard error of the mean), n= 17-60.  
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Figure 11. Change in survival rate in every sampling period of S. cristaefolium (T1 = with holdfast, T2 = vegetative cutting) cultured in 

the fixed-off bottom method for 45 days. Bars with different letters are significantly different (p<0.05). Error bars in SEM (standard 

error of the mean), n= 17-60. 

 

Raft method 

The survival rates of T1 and T2 did not significantly differ 

(p<0.05) in every sampling period, as shown in Figure 12. T-

test analysis revealed that T1 did not significantly change 

(p>0.05) from day 0 to 15, day 15 to 30, and day 30 to 45. 

However, from day 0 to 30 and day 0 to 45, there was a 

significantly dropped (p<0.05) in survival rate. T2 significantly 

decreased (p<0.05) in survival rate from day 0 to 45 and day 15 

to 45 but did not significantly change (p>0.05) from day 0 to 

15, day 0 to 30, and day 15 to 30 (Figure 13).

 

Figure 12. Survival rate of S. cristaefolium (T1 = with holdfast, T2 = vegetative cutting) cultured in raft method for 45 days. Bars with 

same letters are not significantly different (p>0.05). Error bars in SEM (standard error of the mean), n=14-60. 
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Figure 13. Change in survival rate in every sampling period of S. cristaefolium (T1 = with holdfast, T2 = vegetative cutting) cultured in 

raft method for 45 days. Bars with different letters are significantly different (p<0.05). Error bars in SEM (standard error of the mean), 

n=14-60. 

 

Physico-chemical Parameters of Farms 

Fixed-off bottom method 

Table 1 shows the environmental conditions of S. 

cristaefolium farm using the fixed-off bottom method. The 

water depth of the farm ranged from 37±1.15 to 132.33±1.45 

cm. The salinity ranged from 35.33±0.33 to 35.67±0.33 ‰. The 

temperature fluctuated throughout the culture period ranging 

from 34±1.61 to 27±0 ºC, and the pH levels of the farm ranged 

from 8.34±0 to 8.20±0.01. Water current velocity varied 

depending on the depth and tides, ranging from 0.008±0 to 

0.061±0 m s-1.

Table 1. Physico-chemical parameters of Sargassum cristaefolium farmed in the fixed-off bottom method 

 Sampling Period 

Parameters Day 0 Day 7 Day 14 Day 21 Day 28 Day 35 Day 42 

Depth (cm) 37±1.15 152±1.00 91.67±2.03 112.33±1.45 123.67±0.88 99.67±0.88 132.33±1.45 

Salinity (‰) 35.33±0.33 35.33±0.33 34.67±0.33 34.67±0.33 35.33±0.33 34.67±0.33 35.67±0.33 

Temperature (°C) 34±1.61 29.77±0.98 30.20±0.29 29.23±0.13 28.43±0.03 28.30±0.26 27±0 

pH 8.34±0 8.33±0.01 8.49±0.02 8.22±0.04 8.21±0.02 8.10±0.01 8.20±0.01 

Current (m s-1) 0.008±0 0.02±0 0.021±0 0.098±0 0.084±0 0.045±0 0.061±0 

 

Raft method 

The environmental parameters of S. cristaefolium farm 

using the raft method varied every 7 days (Table 2). The water 

depth of the farm during the culture period was between 103 

cm to 204 cm. The salinity fluctuated during the sampling 

period ranging from 34.33±0.33 to 35±0.58 ‰. The 

temperature varied during the culture period ranging from 28±0 

to 29.50±0.36 ºC. pH levels of the farm site ranged from 7.19±0 

to 8.45±0.06. Water current velocity varied depending on the 

depth and tides, ranging from 0.01±0 to 0.11±0.003 m s-1.

Table 2. Physico-chemical parameters of Sargassum cristaefolium farmed in the fixed-off bottom method 

 Sampling Period 

Parameters Day 0 Day 7 Day 14 Day 21 Day 28 Day 35 Day 42 

Depth (cm) 103±1.7 170.33±5.17 120.33±2.60 166.6±4.41 173.33±0.88 135.33±0.88 204.33±2.3 

Salinity (‰) 34.67±0.33 35±0.58 34.67±0.33 34.67±0.33 34.33±0.33 35±0 34.67±0.33 

Temperature (°C) 29.50±0.36 28.60±0.29 29.40±0.35 28.57±0.12 28.97±0.15 28.33±0.32 28±0 

pH 8.33±0.02 7.19±0 8.39±0.03 8.25±0.02 8.45±0.06 8.01±0.03 8.02±0.08 

Current (m s-1) 0.02±0.004 0.07±0.009 0.01±0 0.11±0.003 0.06±0.002 0.03±0 0.05±0.006 
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Discussion 

Fixed-off Bottom Method 

The present study revealed that S. cristaefolium cultured in 

the fixed-off bottom method attained an SGR of -1.51±0.6% 

day-1 and -2.03±0.23% day-1 and a final mean weight of 

33.89±9.14 g and 20.50±2.18 in T1 (w/ holdfast) and T2 

(vegetative cutting), respectively. The survival rate of S. 

cristaefolium in both treatments suddenly dropped as the 

culture period lengthened.  The results coincided with the study 

of Aaron-Amper et al. (2020), where the survival rates of S. 

aquifolium grown using different substrates in the field 

declined through time. It was also observed by Fortes (1994) 

that all varieties of brown seaweeds cultured in a fixed-off 

bottom method generally yielded low growth rates and were 

greatly affected by season and highly susceptible to grazing 

pressure and epiphytes. According to Hung et al. (2009), after 

60 days of the culture, the brown morphotype Kappaphycus 

alvarezii showed a higher growth rate (3.5-4.6% day-1) from the 

month of September to February and a lower growth rate (1.6-

2.8% day-1) from March to August using fixed-off bottom 

method. The presence of grazer-like sea urchin (Tripneustes sp. 

and Strongylocentrotus sp.) has been observed throughout the 

sampling period, even though regular maintenance was done. 

This is maybe the main reason why S. cristaefolium cultured in 

the fixed-off bottom method attained negative SGR and mean 

weight as well as the survival rate decreased after 45 days in 

both treatments. Herbivory by sea urchins is known to exert an 

important influence on kelp forests in temperate water, 

although effects on microalgae vary depending on the species 

of sea urchins (Lawrence, 1975). Dworjanyn et al. (2007) 

investigated the preference of sea urchin (T. gratilla) for marine 

plants with which it co-occurs naturally in New South Wales, 

Australia displayed a significant preference for the brown alga 

(Ecklonia radiate) used as feeding stimulants. Seaweeds are 

important components of the coastal ecosystem and serve as 

food for small crustaceans, fish, grazers, and other herbivores. 

Grazing fauna prefers tender seaweed species such as 

Enteromorpha sp. and Sargassum sp. (Singh, 2017). According 

to Trono (1992), the plants that are attacked by benthic grazers 

are easily washed out when the area has a strong water current.  

Both treatments (Sargassum with holdfast and vegetative 

cutting) can be used when culturing S. cristaefolium using the 

fixed-off bottom method. According to Norton (1976), 

Sargassum possesses a perennial holdfast that remains on the 

substrate after the rest of the plant has either been broken off or 

died away. Thalli of S. muticum arising from a small discoid 

holdfast may reach up to 5 cm total length with few primary 

lateral branches (Sabour et al., 2013). It is probably because the 

holdfast, which was in contact with the substratum, fastened the 

thallus for the attachment strength of each individual. The 

ability of seaweed to remain fastened in place on the bottom is 

the crucial performance of the holdfast. The perennial holdfast 

is responsible for the build-up of one or more main axis with 

manifold branches to produce branching thallus (Taylor, 1957). 

According to Silander (1986), vegetative regeneration mainly 

contributes to local population growth. Other species of 

Sargassum, such as S. horridum possess cauline, a structure that 

is responsible for the growth of primary branches and may also 

generate a new plant. Reproduction occurs through vegetative 

fragmentation when pieces of existing plants of Sargassum 

break off to form new branching individuals (Sorcia & 

Rodrigues, 2011).  

Raft Method 

The result of S. cristaefolium cultured in raft method after 

45 days obtained positive SGRs (1.5±0.12% day-1 and 

1.12±0.40% day-1) and gained a final mean weight that doubled 

from the initial weight. This was perhaps due to the 

insusceptibility to grazers like sea urchins and sea stars when 

cultured in the raft method opposite to the fixed-off bottom 

method. The raft or longline method provides more space 

compared to the other methods. Trono (1993) said that this 

method is opposite to the other method where it makes probably 

has more advantages and becomes less obstruction against 

wave action and water current flow. But this water motion or 

wave can be considered the primary factor in determining 

productivity. According to Neushul et al. (1992), the rates of 

nutrient uptake and growth would increase if the marine farm 

were designed and operated to increase water movement over 

the plants being grown. This was also observed in the study of 

Zabala (2005), where the longline method always obtained the 

highest growth rate and mean weight of red seaweed 

Kappaphycus. Sargassum has been already cultured in other 

places like in Florida, USA, where S. fluitans and S. natans 

nutrient-enriched with nitrate and ammonium reached 0.03 to 

0.04 doublings day-1. Similarly, when enriched with phosphate, 

these species obtained growth ranging from 0.05 to 0.08 

doublings day-1 cultured in a cage and shipboard flowing 

seawater (Lapointe, 1986). In China, cultured S. hornerie in a 

suspension tank from zygote obtained a length of 5.7 cm, while 

in tank culture, S. hornerie ranged from 1.5 cm to 2.5 cm after 

3 months (Pang et al., 2006). 

Sargassum with a holdfast and vegetative cutting can be 

used in the raft method because it obtained the highest SGR, 

mean weight, and length after 45 days of culture. According to 

Taylor (1957), the holdfast in Sargassum, also called the 

perennial holdfast, helps give rise to one or more main axes 

with manifold branches to produce a bushy, branching thallus 

that can be 20-200 cm or more in length. It also helps the 

Sargassum from the strong wave motion. Most of the brown 

seaweeds depend on their survival from the holdfast. The 

holdfast performance is crucial to the ability of the seaweeds to 

remain fastened on the bottom (Kawamata, 2001). According 

to Silander (1986), vegetative regeneration can mainly 

contribute to local population growth. Some of the Sargassum 
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species possess a cauline structure that is responsible for the 

growth of some primary branches and may also be the reason 

that a plant can generate a new structure (Sorcia & Rodriguez, 

2011). In the study of Moreira and Suárez (2002), vegetative 

fragmentation causes reproduction when pieces of the existing 

plant break off, forming a new branching individual. 

The survival rate of S. cristaefolium cultured in the raft 

method decreased after 45 days in both Sargassum with a 

holdfast and vegetative cutting. The probable reason could be 

due to the garbage and other waste materials that flowed 

through the farm and got trapped. These may block the sunlight 

and may hinder photosynthesis. Grazers like herbivorous fish 

(Siganus spp.) also affect the survival of the Sargassum, which 

was present during the culture period. Grazing adversely affects 

the production in the Kappaphycus seaweed farm (Romero, 

2002). 

Conclusion 

In conclusion, both types of S. cristaefolium seedlings (with 

holdfast and vegetative cutting) can be used for cultivation in 

raft method. However, both seedlings attained a negative SGR 

in the fixed-off bottom but gained a positive SGR in the raft 

method. A continuous decline through time in survival rates for 

both seedlings and methods was also observed due to grazers 

and floating wastes, respectively. This study would serve as 

preliminary information on the cultivation of Sargassum in 

Tawi-Tawi, southern Philippines.  

Conflict of Interest 

The authors declare that they have no conflict of interest. 

References 

Aaron-Amper, J., Largo, D. B., Handugan, E. R. B., Nini, J. L., 

Alingasa, K. M. A., & Gulayan, S. J. (2020). Culture of 

the tropical brown seaweed Sargassum aquifolium: 

From hatchery to field out-planting. Aquaculture 

Reports, 16, 100265. https://doi.org/10.1016/j.aqrep. 

2019.100265 

Amlani, M., & Yetgin, S. (2022). Seaweeds: Bioactive 

components and properties, potential risk factors, uses, 

extraction and purification methods. Marine Science 

and Technology Bulletin, 11(1), 9-31. https://doi.org/ 

10.33714/masteb.1021121 

Cheang, C. C., Chu, K. H., & Ang, Jr, P. O. (2008). 

Morphological and genetic variation in the populations 

of Sargassum hemiphyllum (Phaeophyceae) in the 

northwestern Pacific. Journal of Phycology, 44(4), 855-

865. https://doi.org/10.1111/j.1529-8817.2008.00532.x 

Dworjanyn, S. A., Pirozzi, I., & Liu, W. (2007). The effect of 

the addition of algae feeding stimulants to artificial diets 

for the sea urchin Tripneustes gratilla. Aquaculture, 

273(4), 624-633. https://doi.org/10.1016/j.aquaculture.2 

007.08.023 

Feibel, A. (2016). Productivity and nutrition of Sargassum: A 

comparative. Oceanography, 28, 568-574. 

Fortes, E. G. (1994). Raft proto-type; A promising method for 

seaweed farming. Science Newsletter, 5(1), 1-5. 

Guiry, M. D., & Guiry, G. M. (2022). AlgaeBase. World-wide 

electronic publication, National University of Ireland, 

Galway. Retrieved March 31, 2020, from 

https://www.algaebase.org. 

Gupta, S., Cox, S., & Abu-Ghannam, N. (2011). Effect of 

different drying temperatures on the moisture and 

phytochemical constituents of edible Irish brown 

seaweed. LWT-Food Science and Technology, 44(5), 

1266-1272. https://doi.org/10.1016/j.lwt.2010.12.022 

Harrison, P. J., & Hurd, C. L. (2001). Nutrient physiology of 

seaweeds: Application of concepts to aquaculture. 

Cahiers de Biologie Marine, 42(1), 71-82. 

Hung, L. D., Hori, K., Nang, H. Q., Kha, T., & Hoa, L. T. 

(2009). Seasonal changes in growth rate, carrageenan 

yield and lectin content in the red alga Kappaphycus 

alvarezii cultivated in Camranh Bay, Vietnam. Journal 

of Applied Phycology, 21(3), 265-272. 

https://doi.org/10.1007/s10811-008-9360-2 

Hurtado, A. Q., Bleicher-Lhonneur, G., & Critchley, A. T. 

(2008). Kappaphycus ‘cottonii’ farming. Cargill 

Texturizing Solutions. 

Irin, S. S. I. (2019). Effects of different organic fertilizers 

extracted from brown seaweeds on the growth, “ice-

ice” disease occurrence, and carrageenan quality of 

Kappaphycus striatus (F. Schmitz) Doty ex P.C. Silva. 

(Unpublished thesis, Mindanao State University).  

Kawamata, S. (2001). Adaptive mechanical tolerance and 

dislodgement velocity of the kelp Laminaria japonica in 

wave-induced water motion. Marine Ecology Progress 

Series, 211, 89-104. https://doi.org/10.3354/meps211 

089 

Kim, J. K., Yarish, C., Hwang, E. K., Park, M., & Kim, Y. 

(2017). Seaweed aquaculture: Cultivation technologies, 

challenges and its ecosystem services. Algae, 32(1), 1-

13. https://doi.org/10.4490/algae.2017.32.3.3 

Lapointe, B. E. (1986). Phosphorus-limited photosynthesis and 

growth of Sargassum natans and Sargassum fluitans 

(Phaeophyceae) in the western North Atlantic. Deep Sea 

Research Part A. Oceanographic Research Papers, 

33(3), 391-399. https://doi.org/10.1016/0198-0149(86)9 

0099-3 

Lawrence, J. M. (1975). On the relationships between marine 

plants and sea urchins. Oceanography Marine Biology 

Annual Review, 13, 213-286. 



Yangson, Edubos, Tahiluddin, Toring and Toring-Farquerabao (2022). Journal of Agricultural Production, 3(1), 17-29 

28 

 

Luhan, M. R. J., Avañcena, S. S., & Mateo, J. P. (2015). Effect 

of short-term immersion of Kappaphycus alvarezii 

(Doty) Doty in high nitrogen on the growth, nitrogen 

assimilation, carrageenan quality, and occurrence of 

“ice-ice” disease. Journal of Applied Phycology, 27(2), 

917-922. https://doi.org/10.1007/s10811-014-0365-8 

Marquez, G. P. B., Santiañez, W. J. E., Trono Jr, G. C., 

Montaño, M. N. E., Araki, H., Takeuchi, H., & 

Hasegawa, T. (2014). Seaweed biomass of the 

Philippines: Sustainable feedstock for biogas 

production. Renewable and Sustainable Energy 

Reviews, 38, 1056-1068. https://doi.org/10.1016/j.rser.2 

014.07.056 

Moreira, L., & Suárez, A. M. (2002). Estudio de género 

Sargassum C. Agardh, 1820 (Phaeophyta, Fucales, 

Saragssaceae) en aguas Cubanas. 4. Reproducción 

sexual en Sargassum natans (Linnaeus) Meyer y S. 

fluitans Børgesen. La Revista de Investigaciones 

Marinas, 23, 63-65. 

Namvar, F., Mohamad, R., Baharara, J., Zafar-Balanejad, S., 

Fargahi, F., & Rahman, H. S. (2013). Antioxidant, 

antiproliferative, and antiangiogenesis effects of 

polyphenol-rich seaweed (Sargassum muticum). 

Biomed Research International, 2013, 604787. 

https://doi.org/10.1155/2013/604787 

Nanba, N., Sato, A., Ogawa, H., & Kado, R. (2008). Multi-

harvestable aquaculture of Sargassum fusiforme 

(Phaeophyta) in Okirai Bay, Northeast Japan. Sessile 

Organisms, 25(1), 17-23. https://doi.org/10.4282/sosj.2 

5.17 

Neushul, M., Benson, J., Harger, B. W. W., & Charters, A. C. 

(1992). Macroalgal farming in the sea: Water motion 

and nitrate uptake. Journal of Applied Phycology, 4(3), 

255-265. https://doi.org/10.1007/BF02161211 

Nisizawa, K. (2002). Seaweeds kaiso: Bountiful harvest from 

the seas: Sustenance for health & well being by 

preventing common life-style related diseases. Japanese 

Seaweed Association. 

Norton, T. A. (1976). Why is Sargassum muticum so invasive? 

British Journal of Phycology, 11, 197-198. 

Pang, S., Gao, S., & Sun, J. (2006). Cultivation of the brown 

alga Hizikia fusiformis (Harvey) Okamura: Controlled 

fertilization and early development of seedlings in 

raceway tanks in ambient light and temperature. Journal 

of Applied Phycology, 18(6), 723-731.  

https://doi.org/10.1007/s10811-006-9078-y 

Pang, S., Shan, T., Zhange, Z., & Sun, J. (2008). Cultivation of 

the intertidal brown alga Hizikia fusiformis (Harvey) 

Okamura: mass production of zygote-derived seedlings 

under commercial cultivation conditions, a case study 

experience. Aquaculture Research, 39(13), 1408-1415. 

https://doi.org/10.1111/j.1365-2109.2008.02010.x  

Puig-Shariff, R. M. (2015). Marine macrobenthic algae of 

Tawi-Tawi, Philippines: Species composition, 

distribution, diversity and abundance (Master’s Thesis, 

University of San Carlos). 

Redmond, S., Kim, J. K., Yarish, C., Pietrak, M., & Bricknell, 

I. (2014). Culture of sargassum in Korea: Techniques 

and potential for culture in the US. Maine Sea Grant 

College Program. 

Romero, J. B. (2002). Seaweed farming in the Sulu archipelago. 

Proceedings of the National Seaweed Planning 

Workshop. Tigbauan.  

Sabour, B., Reani, A., EL Magouri, H., & Haroun, R. (2013). 

Sargassum muticum (Yendo) Fensholt (Fucales, 

Phaeophyta) in Morocco, an invasive marine species 

new to the Atlantic coast of Africa. Aquatic Invasions, 

8(1), 97-102. https://doi.org/10.3391/ai.2013.8.1.11 

Sarri, J. H., Abdulmutalib, Y. A., Mohammad Tilka, M. E., 

Terzi, E., & Tahiluddin, A. B. (2022). Effects of 

inorganic nutrient enrichment on the carrageenan yield, 

growth, and ice-ice disease occurrence of red alga 

Kappaphycus striatus. Aquatic Research, 5(2), 99-109. 

https://doi.org/10.3153/AR22009 

Silander, J. A. (1986). Microevolution in clonal plants. In J. B. 

C. Jackson, L. W. Buss & R. E. Cook (Eds.), Population 

Biology and Evolution of Clonal Organisms (pp. 107-

152). Yale University Press.  

Silva, P. C., Menez, E. G., & Moe, R. L. (1987). Catalog of the 

benthic marine algae of the Philippines. Smithson 

Contributions in Marine Science. https://doi.org/10.547 

9/si.1943667X.27.1 

Singh, V. (2017). Effect of grazers on seaweeds along the 

Shrivardhan and Alibag Coast, Mumbai, Maharashtra, 

India. Research Journals of Recent Sciences, 6(7), 33-

39. 

Sönmez, A. Y., Bi̇len, S., Taştan, Y., Serag, K. J. B., Toring, C. 

C., Romero, J. B., Kenanoğlu, O. N., & Terzi, E. (2021). 

Oral administration of Sargassum polycystum extracts 

stimulates immune response and increases survival 

against Aeromonas hydrophila infection in 

Oncorhynchus mykiss. Fish & Shellfish Immunology, 

117, 291-298. https://doi.org/10.1016/j.fsi.2021.08.020 

Sorcia, G. A., & Rodriguez, R. (2011). Vegetative and 

reproduction anatomy of Sargassum lapazeanum 

(Fucales: Sargassaseae) in South-western Gulf of 

California, Mexico. Algea 26(4), 327-331. 

https://doi.org/10.4490/algae.2011.26.4.327 

Tahiluddin, A. B., & Terzi, E. (2021). An overview of fisheries 

and aquaculture in the Philippines. Journal of Anatolian 

Environmental and Animal Sciences, 6(4), 475-486. 

https://doi.org/10.35229/jaes.944292  

Tahiluddin, A. B., Nuñal, S. N., Luhan, M. R. J., & Santander–

de Leon, S. M. S. (2021a). Vibrio and heterotrophic 

marine bacteria composition and abundance in nutrient-

enriched Kappaphycus striatus. Philippine Journal of 

Science, 150(6B), 1751-1763. 



Yangson, Edubos, Tahiluddin, Toring and Toring-Farquerabao (2022). Journal of Agricultural Production, 3(1), 17-29 

29 

 

Tahiluddin, A. B., Diciano, E. J., Robles, R. J. F., & Akrim, J. 

P. (2021b). Influence of different concentrations of 

ammonium phosphate on nitrogen assimilation of red 

seaweed Kappaphycus striatus. Journal of Biometry 

Studies 1(2), 39-44. https://doi.org/10.29329/JofBS.202 

1.349.01   

Taylor, W. R. (1957). Marine algae of the northeastern coast 

of North America. University of Michigan Press. 

Trono Jr., G. C. (1992). The genus sargassum in the Philippines. 

In I. A. Abbott & J. N. Norris (Eds.), Taxonomy of 

economic seaweeds with reference to some Pacific and 

Western Atlantic species (pp. 43-94). California Sea 

Grant College Program.  

Trono Jr., G. C. (1993). Effect of biological, physical and socio-

economic factors on the productivity of Eucheuma 

Kappaphycus farming industry. Proceeding on the 2nd 

RP-USA Phycology Symposium Workshop. Los Banos.  

Trono, G. C., & Largo, D. B. (2019). The seaweed resources of 

the Philippines. Botanica Marina, 62(5), 483-498. 

https://doi.org/10.1515/bot-2018-0069 

Wahyuningtyas, A. F., Prayogo, R.G. Abdillah, A. A., Amin, 

M. N., & Alamsjah., M. A. (2018). The effectivity of 

plantation depth on seaweed Sargassum sp. growth 

using longline method. 8th International Fisheries 

Symposium. Songkhla. https://doi.org/10.1088/1755-

1315/416/1/012021 

Yende, S. R., Harle, U. N., & Chaugule, B. B. (2014). 

Therapeutic potential and health benefits of Sargassum 

species. Pharmacognosy Reviews, 8(15), 1-7. 

https://doi.org/10.4103%2F0973-7847.125514 

Yu, Z., Hu, C., Sun, H., Li, H., & Peng, P. (2013). Pond culture 

of seaweed Sargassum hemiphyllum in southern China. 

Chinese Journal of Oceanology and Limnology, 31(2), 

300-305. https://doi.org/10.1007/s00343-013-2120-4 

Zabala Jr., C. E. (2005). Growth rate and yield of the farm 

carrageenophyte Kappaphycus (Solierianceae), using 

different methods of farming. Journal of Aquatic 

Science, 2(2), 30-41.  

 


