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Abstract 

Seaweeds are primitive, photosynthetic, non-angiospermic macrophytes in tidal zones of oceans. The red algae Kappaphycus 

alvarezii was cultured in the present study for a period of 60 days (January – March 2021) in three stations: Malippuram (Station 

I), Chettuva (Station II), and Moothakunnam (Station III). Seedlings of K. alvarezii were collected from Mandapam, Tamil Nadu. 

Seedlings of K. alvarezii weighing 6.069 ± 0.069 g stocked in fruit net bags and floating bamboo raft; finally harvested 55.415 ± 

0.018 g per fruit net bag from station I and 57.913 ± 0.068 g per fruit net from station II. Growth parameters of seaweed and water 

quality parameters of stations were analysed. The present study revealed good prospects for seaweed farming in Malippuram & 

Chettuva. Integration of seaweed culture with cage farming resulted in good growth of K. alvarezii in the open sea of Kerala. The 

objective of the study was to find out the feasibility of seaweed farming along with cage farming in Central Kerala using the fruit 

net bag tube method and the floating raft method. 
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Introduction 

Seaweeds are macroalgae, primitive non-flowering plants, and 

commercially important marine living renewable resources. 

Ecologically, algae are primary producers, they can improve 

the water quality by utilizing the excess nutrients for 

photosynthesis and also act as breeding grounds for fish, and 

other marine organisms. Seaweeds are the major sources of 

production of phytochemicals such as agar, carrageenan, algin 

etc., and are widely used in various industries such as food, 

agriculture, cosmetics, and pharmacy [1]. Seaweeds occur in 

estuaries, backwaters, and intertidal areas from shallow to 180 

m depth. 

Based on the presence of pigments and some other 

characteristics the seaweeds are divided into three; Red 

(Rhodophyceae), Brown (Pheophyceae), and Green 

(Chlorophyceae). The red algae K. alvarezii is widely 

cultivated as the primary raw material for the phycocolloid 

industry. K. alvarezii has high demand in the world market as 

it is a major source of kappa-carrageenan which has strong gel 

properties and is used as a gelling, emulsifying, thickening, and 

stabilizing agent in pharmaceutical and nutraceutical products 
[2]. K. alvarezii powder is also used in spice adjuncts in India 
[3]. 

In India, seaweeds have been collected from natural beds, or 

wild populations and are exploited mainly for phycocolloids 

such as agar and algin. Fishermen also harvest seaweed from 

the wild for their livelihoods along with the fishing. Due to the 

over-exploitation, these resources are being depleted. 

Kaladharan & Kaliaperumal [4] observed scarcity of raw 

materials and poor quality of the products due to over-

exploitation of seaweeds. The seaweeds collected from Indian 

coastal waters are inadequate to meet the growing demands for 

raw materials for the seaweed industries. Thus, it is important 

to promote the cultivation of commercially valuable seaweeds 

to meet the foreseeing demands of the industries. Once the 

seaweed culture and production are carried out on a large scale, 

natural seaweed beds can be conserved for seed materials. 

Today, seaweed cultivation techniques are standardized, 

routine, and economical in India and India is quickly 

developing as an important production centre for K. alvarezii 

in Southeast India5. The Central Salt and Marine Chemicals 

Research Institute (CSMCRI) was the first institute in India 

experimented on Kappaphycus farming [6, 7] in 1984and also 

investigated the feasibility of its cultivation along the 

Northwest coast of Gujarat [8] in 1990 and Southeast coast of 

Tamil Nadu [6] during 1995-1997. The commercial cultivation 

of K. alvarezii has been conducted in the Mandapam region of 

Tamil Nadu since 2000, and expanding to other parts of Tamil 

Nadu and other states such as Gujarat, Andhra Pradesh, 

Maharashtra, and Kerala in the western Indian Ocean [9, 10]. 

Experimental culture trials were conducted to assess the 

feasibility of cultivating K. alvarezii using the floating bamboo 
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raft method in Gujarat [11, 12], Maharashtra [13], Tamil Nadu [14], 

and Kerala [15]. In 2005, the Science & Society Division of the 

Department of Science & Technology, Government of India 

approved a project under the Women Scientist Programme 

(DST WOS-B) to empower Kerala’s coastal communities by 

developing technologies for the cultivation of high-value 

seaweeds [16,17] . Seaweed farming has already been recognized 

as a sustainable economic activity in many coastal 

communities in many parts of the world and as a tool for the 

economic empowerment of women in underdeveloped nations 
[18, 20]. 

The new cage designs and efforts of CMFRI increased the 

popularity of fish farming in cages in Kerala during the last 

decade and cage aquaculture became a trending activity here. 

The integration of seaweed culture along with the cages 

provides an opportunity to expand its culture throughout 

Kerala. ICAR – CMFRI attempted and examined the net-tube 

method for K. alvarezii cultivation, with open sea cages in 

Gujarat as an opportunity for additional income generation [21]. 

Studies were also conducted for the development of Integrated 

Multi-Trophic Aquaculture (IMTA) by combining seaweed (K. 

alvarezii) with pearl oyster (Pinctada fucata) and Asian 

seabass (Lates calcarifer) in open sea floating cages along the 

coasts of Andhra Pradesh [22]. In IMTA systems, seaweeds 

extract inorganic nutrients from their environment [23, 25] and 

minimize aquaculture wastes [25, 29]. Trials of IMTA with 

seaweeds in offshore and coastal areas of India were done by 

Ingale et al [30]. 

Recently CMFRI initiated seaweed farming with fish farming 

in cages to reduce the wastes from cages while increasing the 

production of seaweeds and doubling the farmer’s income, the 

present study was done as a pilot study. The objective of the 

study was to ascertain the prospects and feasibility of seaweed 

culture (K. alvarezii) using the fruit bag net method and 

floating bamboo raft method along with the cage farming in 

different stations, provided two in the open coastal marine 

conditions (Malippuram and Chettuva) and the other one in a 

high saline backwater area (near bar mouth of the Periyar delta 

at Moothakunnam). 

 

Materials and methods 

Study site 

K. alvarezii culture was conducted from 11th January 2021 to 

13th March 2021, using fruit- net bags and floating bamboo raft 

method at three different locations on the central coast of 

Kerala. Initially, the cages were moored in the respective 

places, and started cage fish farming with Lates calcarifer 

(Asian seabass). Seaweed culture is also initiated followed by 

this near the cages while the fish culture is progressing. 

 

Station I 

The open sea of Malippuram beach is located in a village of 

Vypin block in Ernakulam district (N1000.1’03E076012’28.8” 

± 4m). The cages for fish farming were moored in the Arabian 

sea at a distance of 1 km from the shore. The depth of the site 

varied between 5 to 6 m. 

 

Station II 

This fish farm is near by a pulimuttu located at Chettuva  

(N10030.468’ E076002.511 ± 4m), Thrissur district in Kerala 

and it is a part of Arabian sea. The cages were moored at a 

distance of 200 m from the shore and here the depth varied 

from 5 to 6 m depending on the tides. 

 

Station III 

Moothakunnam is located in a small coastal village of Paravur 

block in Ernakulam district near to the Arabian Sea 

(N10011.478’E076011.901’± 4m). It is one of the coastal 

villages of Vadakkekkara panchayat, situated on the bank of 

the estuarine delta formed by the river Periyar. The cage was 

set at a distance of 10 m from the river bank. The depth of the 

site varied from 4 to 5 m depending on tides. 

 

Collection of seedlings 

In the present study, vegetative seedlings were used for the 

experimental culture. The seedlings of K. alvarezii were 

collected from Mandapam, Rameswaram district, Tamil Nadu. 

Live, healthy materials free from necrotic tissue and epiphytic 

algae were collected as seedlings and packed in wet jut bags 

soaked in seawater. To prevent the desiccation of the live 

material during transportation, the seawater was continuously 

sprayed over the jute bags at intervals of 2 hours. After 

acclimatization in the CMFRI lab, the seaweeds were packed 

in wet jute bags and immediately transferred to the respective 

stations. 

 

Preparation of floating raft   

Nine floating bamboo rafts of 1.5 x 1.5 m2 were set for three 

stations for the triplicate studies. Four nylon ropes were tied to 

each raft at an interval of 25 cm. Seedlings of Kappaphycus 

(weighing 5.5 – 6.5 g) were placed inside fruit net bag tubes of 

length 15 cm each knotted on both ends with nylon threads 

(Fig: 1). 
 

 
 

Fig 1: Seedlings of Kappaphycus alvarezii weighing 6.069 ± 0.069 g 

stocked in fruit net bag and tied at proximal end of tube net with 

nylon twines 
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Nylone twines were tied to each bag tube net on its proximal 

end, and the bags with the seedlings were hung on the nylon 

ropes of the raft frame at intervals of 10 cm using the twines.  

Each monoline contained 61.042 ± 1.062 g of Kappaphycus 

seed materials and the whole raft contained 244.167 ± 2.62 g 

of Kappaphycus seed material (Fig: 2).  

 

 
 

Fig 2: A floating bamboo raft with fruit net bags stocked at 

Malippuram near to the fish cage 

 

Each raft was anchored by poles at the stations to avoid 

displacement. The rafts were tied to the cages with coir to 

provide additional support to the rafts. 

 

Analysis of water quality parameters 

Water samples from the three stations were collected 

intermittently from the culture sites and reference sites (5 m 

away from the culture sites) at an interval of 15 days. 

Temperature, salinity, and pH were tested in situ using a digital 

thermometer, hand refractometer, and pH meter. Water 

transparency (light penetration) was estimated using a standard 

Secchi Disc. Valuations of orthophosphate, nitrite, nitrate, and 

ammonia were done by standard spectrophotometric methods 

following APHA [31] Dissolved oxygen content was determined 

using Winkler’s titrimetric method. 

Analysis of growth parameters  

Sampling was done monthly; 25 fruit bag nets were taken from 

each raft, weighed with an electronic precision balance 

(accuracy 0.01 g) (ACZET - CG 1202), and returned to the 

same places. Before weighing, the seaweeds were wrapped 

with tissue paper to remove the water. The following growth 

parameters of seaweed were studied. 

▪ Absolute growth (AG) (g) = Final weight of seaweed – 

Initial weight of seaweed 

▪ Daily growth rate (DGR) [32, 35] (% day-1) = [(ln final weight 

/ initial weight) / culture days] × 100. 

▪ Specific growth rate (SGR) (% day -1) = (ln final weight – 

ln initial weight) / culture days [36]. 

▪ Relative growth rate (RGR) (g g-1 day-1) = (ln final weight 

– ln initial weight) / culture days [37]. 

▪ Growth rate (GR) (% day-1) = [(Mean final weight / Mean 

initial weight) – 1] × 100 / culture days [38]. 

▪ Net yield (g) = Final weight of seaweed harvested – Initial 

weight of seaweed stocked 

▪ Seaweed production yield (kg m-2) = [(Final weight of 

seaweed (g) – Initial weight of seaweed (g)) × Number of 

points of planting] / Length of rope (m) [39].  

 

Statistical analysis  

The statistical analysis was performed using the SPSS software 

program ver.23. One- way ANOVA was used to analyse the 

growth parameters of Kappaphycus and the water quality 

parameters of stations. Further, multivariant ANOVA followed 

by Tukey’s HSD test was done to compare water quality 

parameters. The p-value < 0.05 was set to represent a 

significant difference in all the analysis. 

  

Results and discussion 

The study showed that K. alvarezii could be successfully 

cultured using fruit net bags and the floating bamboo raft 

method in the coastal waters of Malippuram (Station- 1) and 

Chettuva (Station II). However, it is observed that K. alvarezii 

did not survive or grow in the estuarine waters of 

Moothakunnam (Station- III). The water quality parameters are 

listed in Table 1.

 

Table 1: Physico-chemical characteristics of water collected monthly from stations I, II & III between 7.00 and 8.00 hrs during the study period 

(from January 2021 to March 2021)
 

Parameters 
Malippuram (Station I) Chettuva (Station II) Moothakunnam (Station III) 

Reference Integrated Reference Integrated Reference Integrated 

Temperature (ºC) 27.99 ± 1.392 28.03 ± 1.386 28.24 ± 1.102 28.28 ± 1.101 26.71 ± 1.97 26.4 ± 1.028 

Salinity (ppt) 32.4 ± 1.51 32.4 ± 1.51 32.4 ± 1.87 32.4 ± 1.87 24.8 ± 3.574 24.8 ± 3.574 

pH 6.99 ± 0.254 7.003 ± 0.249 7.449 ± 0.09 7.458 ± 0.07 7.41 ± 0.094 7.514 ± 0.052 

Light penetration (cm) 166.98 ± 17.423 166.4 ± 17.432 77.771 ± 17.66 77.237± 18.042 116.072 ± 1.883 115.285 ± 11.86 

Dissolved Oxygen (Mg L-1) 5.557 ± 0.412 5.562 ± 0.435 4.902 ± 0.259 5.007 ± 0.38 5.888 ± 0.146 5.739 ± 0.213 

Nitrate (Mg L-1) 3.259 ± 0.939 3.18 ± 0.852 2.628 ± 0.765 2.493 ± 0.729 0.472 ± 0.183 1.45 ± 0.601 

Nitrite (Mg L-1) 0.025 ± 0.011 0.024 ± 0.011 0.10 ± 0.077 0.841 ± 0.059 0.033 ± 0.016 0.265 ± 0.216 

Orthophosphate (Mg L-1) 0.125 ± 0.063 0.123 ± 0.06 0.119 ± 0.061 0.101 ± 0.055 0.0201 ± 0.007 0.051 ± 0.008 

Ammonia (Mg L-1) 0.0257 ± 0.0138 0.025 ± 0.014 0.0336 ± 0.02 0.028 ± 0.0155 0.0005 ± 0.0006 0.0184 ± 0.007 

Values given represent mean ± SD, n = 60
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The nitrate, nitrite, orthophosphate, and ammonia in stations I 

& II were slightly lower (not significant) in the integrated sites 

than in the reference site due to the culture of Kappaphycus. In 

station III except temperature, salinity, and light penetration 

other parameters in cage sites were significantly higher than the 

reference sites. The excreta of fish and unconsumed feed 

increased the nutrient load in the cage site. 

The salinity ranged from 32.4 ± 1.51 ppt in station I, 32.4 ± 

1.87 ppt in station II, and 24.8 ± 3.574 ppt in station III. The 

optimum salinity for the growth of K. alvarezii is found > 21 

ppt. In station III the salinity was 28 ppt at the time of stocking 

and it survived for one week but the salinity lowered during the 

successive days due to rain. Due to the low salinity level, K. 

alvarezii has remained there only for one more week. The 

colour and nature of Kappaphycus changed, becoming pale and  

fragile to broken. The studies reveal that salinity is one of the 

key factors influencing the growth and distribution of algae in 

the marine environment40 and the low salinity disturbs the 

continuity of seaweed metabolism and decreases the growth 

rate41. The temperature, light intensity, and nutrients [42, 44] and 

all other factors were optimum in stations I & II for 

Kappaphycus growth. 

Bamboo an eco-friendly construction material used for floating 

rafts brought down the costs and made maintenance easy. The 

rural coastal population benefits by adopting this method as the 

initial amount required for the raft is low. The experimental 

studies done by Johnson & Gopakumar [45] and Gavino, C. & 

Trono, Jr.46 proved that the bamboo raft technique is the most 

commercially viable technology for Kappaphycus farming. 

The floating raft method to cultivate K. alvarezii has been 

established effectively throughout Mumbai [13], the Gulf of 

Mannar and Palk Bay coasts of Tamil Nadu [6], the Saurashtra 

coast in Gujarat [11], and southwest coast of Kerala [15]. Floating 

raft cages, whether in polyculture or monoculture, are an 

excellent approach to increase Kappaphycus production [47]. In 

the present study, the fruit bag method was applied and it 

prevented grazers such as herbivorous fish, and polychaetes, 

attachment of epiphytic algae, loss of seedlings, and allowed 

easy harvest [6]. Farming of K. alvarezii by tube net method in 

Gujarat and Andhra Pradesh led to improved farming [48]. 

In the present study, the Kappaphycus farming was done by 

integrating with the cage fish farming of seabass. ICAR- 

CMFRI cultivated successfully K. alvarezii in open sea cages 

in Gujarat using the net- tube method for doubling the income 
[21] and polyculture of seaweed with crustaceans such as 

shrimps [49] or fish [50, 51] led to increased production, indicating 

a promising future for seaweed production when raw material 

demand is high. CMFRI developed IMTA by integrating 

seaweed (Kappaphycus alvarezii) and pearl oyster (Pinctada 

fucata) with Asian seabass (Lates calcarifer) and observed that 

the excretions (NO3 and PO4) of the fingerlings (Lates 

calcarifer) inside the cage help in nutrient provision for 

seaweed cultivation [22]. It is an improved technique to promote 

mariculture activities economically by recycling waste 

nutrients through seaweed with the finfish culture.  

The growth parameters and yields of seaweed farmed in the 

present study are listed in Table 2.  

 

Table 2: Growth performance and yield characteristics of seaweed Kappaphycus alvarezii from Station I & II. Values given represent mean ± 

SD, n = 3 
 

Growth parameters 

Station 

Malippuram Chettuva 

30 Days 60 Days 30 Days 60 Days 

Initial weight (g) 6.096 ± 0.069 6.096 ± 0.069 6.113 ± 0.076 6.113 ± 0.076 

Final weight (g) 27.183 ± 0.033 55.415 ± 0.0176 28.653 ± 0.025 57.913 ± 0.068 

Growth rate (% day-1) 345.964 ± 5.453 809.139 ± 10.472 368.807 ± 6.116 847.555 ± 12.726 

Relative Growth Rate (g g-1 day-1) 0.102 ± 0.0002 0.065 ± 0.00003 0.1038 ± 0.0001 0.0658 ± 0.0001 

Specific Growth Rate (% day-1) 10.162 ± 0.0154 6.497 ± 0.003 10.384 ± 0.014 6.579 ± 0.0045 

Daily Growth Rate (% day-1) 4.983 ± 0.041 3.679 ± 0.019 5.15 ± 0.044 3.747 ± 0.024 

Absolute Growth (g) 21.087 ± 0.098 49.319 ± 0.085 22.54 ± 0.097 51.8 ± 0.141 

Yield of Kappaphycus harvested 

Net yield (g) 843.475 ± 3.905 1972.76 ± 3.42 901.61 ± 3.881 2027.015 ± 5.648 

Seaweed production Yield (kg m-2) 8.435 ± 0.039 19.728 ± 0.034 9.016 ± 0.039 20.72 ± 0.056 

Initial weight per monoline (g m-1) 60.958 ± 1.076 60.958 ± 1.076 61.125 ± 1.09 61.125 ± 1.09 

Final weight per monoline (g m-1) 271.827 ± 18.873 554.18 ± 29.237 284.5 ± 3.041 579.129 ± 27.274 

Initial weight per raft (g) 243.833 ± 2.754 243.833 ± 2.754 244.5 ± 3.041 244.5 ± 3.041 

Final weight per raft (g) 1087.31 ± 1.328 2216.593 ± 0.702 1146.11 ± 1.004 2316.515 ± 2.733 

 

The present study showed that fruit net tubes were better than 

other methods for supporting the growth of K. alvarezii in the 

raft culture. Seedlings were placed at an interval of 10 cm in 

the rope and the monoline/ropes at a distance of 25 cm. The 

growth of seaweed is highly influenced by the planting distance 

and the wider distance will help seaweed to utilize the sunlight 

for photosynthesis and nutrients from the water current 

effectively into their tissue to promote optimum growth rate [52, 

54].  

Seedlings weighing 6.069 ± 0.069 g (5.5 – 6.5 g) stocked in 

fruit net bags and after 60 days Kappaphycus attained a weight 

of 55.415 ± 0.018 g (ranging 41.62 – 72.208 g) in station I and 

57.913 ± 0.068 g (ranging 42.076 – 71.887 g) in station II. The 

growth rate of Kappaphycus was 809.139 ±10.472 % day-1 in 
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station I and 847.555 ± 12.726 % day-1 in station II. In this 

study seedling density was low. The seedling density has an 

important effect on growth rate [55]. High seedling density 

causes competition for space, and nutrients, resulting in stress 

on seaweeds reducing growth rate [56]. Msuya [57] reported that 

lower seedling density significantly enhanced the growth rates 

of K. alvarezii; also, low-density seedlings of Porphyra dioica 

resulted in a high growth rate [58]. Small thallus of seaweed for 

seedlings improves the capability of seaweed to perform self-

propagation [59]. In the present study low seedling density and 

planting distance helped to get better growth. 

Seaweeds harvested after 60 days of the experiments, as 

revealed by earlier researchers that harvesting of Kappaphycus 

after 45 to 60 days of cultivation would give a good yield [6, 60, 

62]. The seaweed harvest at the proper time and their 

recultivation are important to ensure a better scrubbing process 

for more efficient utilization of inorganic nutrients from the fed 

aquaculture [25, 63]. The monoline weighing 61.042 ± 1.062 g of 

Kappaphycus seed materials became 554.148 ± 29.237 g in 

station I and 579.129 ± 27.274 g in station II. The net yield 

obtained from the raft in station I was 1972.759 ± 3.42 g and 

from station II was 2072.015 ± 5.649 g. The seaweed 

production yield obtained from stations I & II was 19.728 ± 

0.034 kg m-2 and 20.72 ± 0.056 kg m-2 respectively. 

Experiments proved that the seaweeds cultivated near the fish 

farm showed significantly high growth rates [22, 64, 65].  Fish feed 

introduces more nutrients to the farm which enhances the 

seaweed production. The unconsumed feed and fish waste from 

cages provided additional nutrients to seaweed growth and 

production [66, 68]. Many researchers have reported that K. 

alvarezii can be cultured with fish or other aquatic animals and 

showed an increase in the biomass of all organisms cultured in 

different parts of the world [49, 51]. Integrating seaweed into an 

IMTA system in proximity to a fish farm within a distance of 

less than 1000 m has been reported beneficial [65, 69, 72]. A 

significant advantage of using seaweed in bioremediation is 

that it reduces the nutrient concentration of water by converting 

it into biomass production. It can be conveniently harvested 

with mesh, nets, or ropes. 

The daily growth rate of Kappaphycus after 30 days in station 

I was 4.983 0.041 % day-1 and the specific growth rate was 

10.162 0.015% day-1.  After 60 days the daily growth rate and 

specific growth rate became 3.679 ± 0.019 % day-1 & 6.497 ± 

0.003% day-1 respectively.  The daily growth rate and specific 

growth rate of Kappaphycus after 30 days in station II was 5.15 

± 0.0437 % day-1 and 10.384 ± 0.0144 % day-1 and after 60 

days were 3.747 ± 0.0237 % day-1 & 6.579 ± 0.005 % day-1 

respectively. 

A daily growth rate (DGR) above 3.5 % day-1 is considered 

significant growth, for the commercial cultivation of K. 

alvarezii 42,73. In the experimental study, DGR obtained from 

station I ranged from 3.679 ± 0.019 % d-1, and in station II 

ranged from 3.747 ± 0.0237 % d-1.  Similar observations of 

growth rates were obtained from the field cultivation of K. 

alvarezii using raft method on the Northwest and southwest 

coast of India – Gujarat (3.97± 0.08 % d-1) [74] & Tamil Nadu 

(3.76 ± 0.07, 3.69 ± 0.11 & 3.76 ± 0.08 % day-1) [75, 77]. 

Whereas, the experimental cultivation of K. alvarezii by off-

bottom method at Mandapam region, Tamil Nadu showed 

lower values (0.39 to 3.15 % d-1) compared to the present study 
[6]. The DGR of seaweed commercially cultivated in Hawaii 

(2.3 to 5.34% d-1) [78], Indonesia (3.81 ± 1.80% day-1) [79] and 

the experimental study in Panagatan Cays, Philippines (2.3% 

to 4.2% d-1)80 showed a similar pattern of observation. The 

results are also comparable to the DGR of the seaweed cultured 

by off-bottom farming in Indonesia (3 to 4 % d-1)81 and in the 

south-Pacific Islands of Fiji (3.5–3.7% d-1) [82]. However, the 

DGR (5.79 - 7.76 % d-1) was higher for the experimental 

cultivation of K. alvarezii using net-tube method in the 

Saurashtra coast of Gujarat21 when compared with the present 

observations. The maximum DGR (15.76 to 21.6 % d-1) of 

Kappaphycus was reported at Okha and Diu, Gujarat [83].  

The specific growth rate (SGR) of Kappaphycus in station I 

ranged from 5. 904 to 6.988 and in station II it ranged from 

5.989 to 6.967.  The DGR and SGR were high for seaweeds 

using the net tube method [21, 83]. The SGR (6.87– 8.31% d-1) 

was also high for the experimental cultivation of K. alvarezii 

on the Saurashtra coast of Gujarat [21] done using the net tube 

method. The SGR of seaweed cultured using a floating bamboo 

raft on the East coast of India varied from 1.49 to 4.12% d-1 [84] 

which was lower than the present study. 

The present study indicated that acclimatization and culture of 

Kappaphycus alvarezii in the coastal waters of Malippuram 

and Chettva can be done successfully, as it is in the high saline 

area and it opened the possibilities of the seaweed culture along 

with cage farming on a large scale. Since the coastal seas in 

Kerala are prone to salinity fluctuations it is essential to 

conduct experiments for preserving the seedlings during the 

monsoon period. Otherwise, seed material has to be brought 

from other areas in every culture. The farmers have to depend 

on other states for the seed materials which will become 

another hurdle in seaweed farming. 

 

Conclusion 

The present study proved the prospects and feasibility of 

seaweed culture in Kerala. Farming of economically valuable 

seaweeds integrated with cage aquaculture enhances the 

economic profitability of the farmers without much 

investment. To meet the increased needs of raw materials for 

the seaweed-related industries in our country increased 

seaweed production is needed. Farming of commercially 

important seaweeds can be easily done with cages and its 

production can be increased according to the needs; again, it 

helps to conserve the natural seaweed resources of Indian 

waters apart from its bioremediation and carbon sequencing 

advantages. Seaweed farming can also provide socio-economic 

benefits to the cage farmers. Commercially important seaweed 

cultures can be promoted along with cage farming by providing 

proper awareness programs and training to the coastal people.  
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