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1. Inland Aquatic Resources and Aquaculture 

Division  

Projec

t No 

 Project/Activities Responsible by  Initial 

allocation 

(Rs.Mn) 

Revised 

budget 

(Rs.Mn) 

1.1 
Application of biofloc technology (BFT) to 

tilapia fingerling production using different 

carbon sources.  

E.D.M. Epasinghe 

1.831 

 

1.666 

1.2 

Improving mangrove crab (Scylla serrata) 

aquaculture through better feed and health 

management with special reference to 

popularize the use of formulated feed for crab 

farming.  

M. G. I. S. Parakrama, 

A. D.W. R. Rajapakshe,  

P. P. M. Heenatigala 0.921 

 

 

 

0.849 

1.3 

Formulation of Artificial Feed for 

sandýsh;Holothuriascabra Grow-out 

Farming in Sea Pen in Northern Province in 

Sri Lanka 

P. Mythilly, 

A.M. C. Pradeep,        

C.B.Medagedara,  

E.D.M.P.   Epasinghe,        

P. A. D. Ajith Kumara 

1.8 

 

 

1.017 

1.4 

Development of culture techniques and 

identification of culture grounds for pearl 

oyster resources in North & East coasts regard 

to regain the pearl industry in Sri Lanka.  

Pradeep Chathuranga        

C.B Medagedara 
1.0 

 
 

1.2 

1.5 

Preliminary study on cultivate local 

Aretemiaspp as a collaborative project with 

PalatupanaSaltern, Lanka Salt Limited, 

Hambantota.  

E.D. M. Epasinghe 

U.A. N. W. Ubeysinghe 
1.89 

 

 

0.892 

1.6 
Development of Breeding Technology on 

High Value exotic Ornamental Fish  

N.P.Harshani 

Deepakumari 
2.5 

 

2.7 

1.7 

Science & Technology application for the 

improvement, quality enhances to boost the 

export oriented endemic ornamental fish 

industry of Sri Lanka and conservation of rare 

fish species.  

R. R. A. Ramani 

Shirantha 

2.0 

 
 

1.387 

1.8 

Science & Technology application for the 

improvement, quality enhances to boost the 

export oriented endemic ornamental fish 

industry of Sri Lanka and conservation of rare 

fish species.  

D.M.S.Sugeeshwari, 

K.K.T.Nuwansi 

1.2 

 
 

0.726 

1.9 

Study the effect of different hydroponic 

culture techniques for the growth 

performances of aquatic plants in aquaponic 

recirculation systems  

K.K.T.Nuwansi 

1.0 

 
 

1.088 

1.10 
Development of culture techniques and study 

the growth performances of Tubifex worm, in 

different organic media  

M. Epasinghe 

P.Mythily 0.5 

 

 

0.70 

1.11 

Study on survival of 

Macrobrachiumrosenbergii stock in culture 

based fisheries in Bandagiriya and 

Ridiyagama tanks in Hambantota district, Sri 

Lanka. 

M. Gammanpila,   

W. Rajapakshe,   

N. B. P.Punyadewa, 

K. W. R. R. Amaraweera 

Representative from 

NAQDA / Hambantota 

1.2 

 
 

1.030 
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1.12 

Investigation of Grass Carp 

(CtenopharyngodonIdella) breeding 

procedure to find out the reason for low 

hatchability.  

A.M.A.N. 

AdhikariWasanthaRajapa

kshe 
0.855 

 

0.636 

1.13 

Estimation of carrying capacity of perennial 

reservoirs for net cage culture of fry to 

fingerling stage of commonly cultured food 

fish species in Sri Lanka.  

A.M.A.N.Adikari 

J.S.Jayanatha 

R.Srikrishnan 
2.0 

 
 

1.270 

1.14 
Promoting community-based oyster culture in 

Mannar area.  

A.S.L.E. Corea 

C. B Medagedara 
1.94 

1.994 
 

1.15 

Enhancements of community base seaweed 

culture-through the appropriate seed bank and 

assessment of their ecological important 

(Carbon sequestration and habitats 

improvement).  

J. S. Jayanatha 

2.58 

 
 

1.847 

1.16 

Disease monitoring, prevention and 

monitoring water quality conditions for health 

management in shrimp aquaculture industry 

in Sri Lanka.  

P.P.M. 

HeenatigalaLakshikaJayas

ekara, Pradeep 

Chathuranga 

4.0 

 
4.20 

1.17 

Surveillance of disease prevalence in 

aquaculture with special reference to 

ornamental fish, Mud Crab (Scylla serrata) 

and Giant Fresh water Prawn 

(Macrobrachiumrosenbergii) in selected 

areas of Sri Lanka.  

A.D.W.R.Rajapakshe 

1.765 

 

 

1.333 

1.18 

Establishment of Epidemiology unit at 

National Aquatic Resources Research and 

Development Agency (NARA) and 

Establishment of a PCR laboratory facility for 

shrimp aquaculture research at Pambala and 

shrimp disease monitoring unit at 

Baththuluoya, Chilaw.  

P.P.M. Heenatigala, 

WasanthaRajapaksha,      

B. M. L. P.Jayasekara 
0.7 

 
 
 

0.518 
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1.1 Application of biofloc technology (BFT) to tilapia fingerling production using 

different carbon sources. 
 

Responsible Officer  : E.D.M. Epasinghe 

Budget Allocation (Rs) :  1.831M 

Revised Budget (Rs.)  : 1.666 M 

Introduction:  

Improving productivity is one of the main priorities in the development of aquaculture and in particular 

tilapia farming. The intensification of production systems is seen as the easiest way to reach this goal. 

Fish farming with BFT has some advantages over traditional fish farming, among which are that it 

requires little or no water exchange, has less environmental impact, includes the recycling of nitrogen 

compounds, the synthesis of bacterial biomass and the supply of a highly nutritious complementary 

food (Lima, et al., 2018). 

BFT makes it possible to minimize water exchange and water usage in aquaculture systems through 

maintaining adequate water quality within the culture unit, while producing low cost bioflocs rich in 

protein, which can feed for aquatic organisms and decrease of water treatment expenses (Crab, et al., 

2012). 

In previous two experiments were carried out to find out the feasibility of growing tilapia in BFT. 

Initially in 2019, first experiment with tilapia was conducted to find out the suitable carbon sources 

for growing tilapia fingerling to advanced fingerling stage. Thereafter in 2020, as per the collaborative 

studies done with the NAQDA, the second experiment was steered to increase the stoking density of 

fingerlings using mostly performed carbon sources in the previous experiment.  It revealed that the 

normal stocking density (40 fingerlings/ m³) could be increased by 50 %. In this experiment, same 

strategy will be implemented in order to evaluate its feasibility in the indoor condition. 

Objective: 

Explore the possible contribution of biofloc technology application to tilapia fingerling production in 

Sri Lanka 

Specific Objectives: 

Evaluation of most suitable carbon source/s for maintaining suitable water quality for tilapia fingerling 

culture. 

To evaluate most suitable carbon source/s which gives good performance in tilapia fingerling culture 

Evaluation of effect of BFT on health status of fish. 
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Materials and methods: 

Arrangement of experiment tanks and fish stocking. 

The circular 21 fiberglass reinforced plastic (FRP) tanks were arranged in aquaculture research Centre 

(ARC) giving indoor condition and total culture period was eight weeks. FRP tanks with a capacity of 

800 L weree used and constant aeration system were maintained for 24 hours.   

Tilapia fry were acclimatized for 1 week prior to the experiment. In the tanks with the bioflocs, water 

was not be exchanged during the experiment period. However, the water was added to maintain the 

water capacity due to evaporation loss. Aeration was provided throughout the experiment. Commercial 

feed (Prima tropical fish feed, contained crude protein = 42%, crude protein = 10%, crude fibre = 4%) 

was provided daily in each tank at 5% of the total body mass. Daily feed rations were split into two 

equal amounts and given to all the tanks two times a day at 1000 am and 1500 pm.  

ii. Treatments 

Biofloc is formed using wheat flour (WF), molasses and 50:50 mixtures of WFMOL by maintaining 

a C/N ratio at 20.  

iii . Water quality parameters and biometric indices 

Water quality parameters and biometric parameters were measured as per the table below. 

Water quality evaluation were done based on T, pH, DO, TAN, NOϜↄ, NOϝↄ, Volume of water used (to 

change water). Growth performance of tilapia were examined using Body weight, body length and 

survival rate. Floc Volume (FV), TSS, Morphology of floc and Proximate composition of floc were 

used to evaluate floc quality.  

Results: 

The results of the study revealed that MOL, WF and WEMOL showed higher final body weight 

compared to control also MOL, WF and WFMOL showed higher final body length compared to 

control.MOL, WF and WFMOL showed higher weight gain compared to control.MOL, WF and 

WFMOL showed higher specific growth rate compared to control but Feed conversion ratio of 

different treatments were no significant difference among treatments (p>0.05).WF showed highest 

mortality and lowest survival rate compared to other treatments. 

 

Table 1: Water quality parameters among different carbon sources 

  Carbon source 

 Parameters CON MOL WF WFMOL SE 

 pH 6.17a 6.77c 6.40b 6.23a 0.04 

 DO (mg L-1) 8.45a 7.85b 8.03c 7.78b 0.04 

 Temperature 0C 27.11 27.14 27.16 27.12 0.02 
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Growth Performances among different fish densities 

40 m-3 and 50 m-3 fish density showed higher final body weight compared to 60 m-3 and 70 m-3densities. 

There was no significant difference among different fish densities (p>0.05). Final body length, 

Specific growth rate and weight gain were not significant difference among different fish densities 

(p>0.05). Survival and mortality rates also were not significant difference among different fish 

densities (p>0.05) 

Conclusions:  

Addition of molasses with 40- 50 m-3 fish densities, positively effect on growth parameters, 

maintaining better water quality, higher survival rates in the GIFT tilapia 

Constrains: 

Due to the COVID 19 lockdown situation, evaluation of effect of BFT on health status of fish couldnôt 

be completed.   

Progress: 

Financial:57.5%    Physical: 77% 

  

 TAN (mg L-1) 1.72a 0.45c 2.91b 1.31a 0.18 

 NO-
2 (mg L-1) 0.51 0.44 0.61 0.78 0.15 

 FV (mL L-1) 0.10a 7.44b 0.36a 5.74b 1.5 

TSS (mg/L) 18.12a 143.26b 66.00ab 175.26b 38 
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1.2 Improving mangrove crab (Scylla serrata) aquaculture through better feed and 

health management with special reference to popularize the use of formulated feed 

for crab farming 
 

Officer/s responsible  : M. G. I. S. Parakrama, A. D.W. R. Rajapakshe,  

       P.P. M. Heenatigala 

BudgetAllocation(Rs.) : 0.921M 

Revised Budget (Rs.)  : 0.849 M 

Introduction: 

Scylla serrata, is a very popular crab species because of its size, meat quality, high price and export 

potential. Natural stock of the crabs in the country is decreasing drastically as the fishing increasing 

due to the high demand in the export/ local market. Also, people use wild collected water crabs (molted 

crabs) for fattening purposes and getting quick income instead of culturing farm produced crablets. 

However, recently emerged crab hatcheries are now functioning and the availability of seed is no more 

a problem, appropriate formulated feed for the culture practice are the most important issue for the 

development and propagation of crab culture industry in Sri Lanka. Further, farming of hatchery 

produced crabs can be a good solution for the proper management of natural stocks in Sri Lanka. As 

the use of trash fish is the traditional method for feeding crabs up to harvesting stage and the 

availability of trash fish being a limiting factor due to its seasonal changes, an economically profitable 

nutritious feed is a timely need for the enhancement/ development of the new field. As the imported 

manufactured feed cost is the highest operating cost in semi-intensive aquaculture practices, the lower 

profit being the limitation to the development to the industry. Accordingly, introduction of 

economically feasible, good quality nutritious feed for crab culture is an urgent option to enhance the 

crab production in Sri Lanka. Also, the information and precaution measures of the possible disease 

problems in the crab culture practices will be a timely need for the better management of the system. 

Objective/s:   

To introduce a quality feed for crab culture in mud ponds 

To identify the disease problems in crab culture systems 

Activities carried out during the period 

Three feed formulae were developed, prepared and proximate analysis was done at laboratory level. 

Water stability test done for observing the life time of the feeds in water without changing the quality 

and leaching of nutrients in to water. 

Three Crab cages completed for stocking 24 crabs in each cage, in single cell. (Each cage is with 24 

small parts, each crab can accommodate in each cell). Cages are done at the site at Negombo. Trial 

started as for checking the possibility of culturing them in the lagoon water. (As still culture crabs are 

having severe mortalities in the lagoon, so farmers are not culturing crabs from more than 2 years in 
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the lagoon). However, there were several trials started and collapsed due to lower salinity in the lagoon. 

During year 2021, there were huge rainy seasons throughout the year and the salinity in the lagoon 

remained very low for a long duration. 

 

Constrains: 

Covid situation affect the research and couldnot engage in the research properly. Dissemination of 

knowledge to people was done when they were in need. Booklets preparedrelated to crab culture and 

many other related activities. 

 

Progress: 

Financial: 25.6%     Physical: 58% 

 

 

  

CŜŜŘ ŦƻǊƳǳƭŀǝƻƴΣ ǇǊƛŎŜ ŀƴŘ ǇǊƻǘŜƛƴ ŀƴŀƭȅǎƛǎ ƻŦ ŜȄǇŜǊƛƳŜƴǘŀƭ ŦŜŜŘǎ ǇǊŜǇŀǊŜŘ

Ingredient Feed1 Feed2 Feed3

Fishmeal 25 10 -

Soyabeanmeal 10 15 20

Shrimpmeal 22 17 12

Meatnbonemeal - 15 20

Wheatflour 10 10 10

Ricepolish 23 23 28

Fishoil 7 7 7

Vit/min 3 3 3

Protein% 41% 35.7% 31.2

Price/kg 156.25 151.75 143.75
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1.3 CƻǊƳǳƭŀǘƛƻƴ ƻŦ ŀǊǘƛŦƛŎƛŀƭ ŦŜŜŘ ŦƻǊ ǎŀƴŘ ŬǎƘΤIƻƭƻǘƘǳǊƛŀ ǎŎŀōǊŀ grow-out farming in 

sea pen in northern province in Sri Lanka 
 

Officer/s responsible : P.A.D.Ajith Kumara, P. Mythilly, A.M. C. Pradeep, C.B. Medagedara,  

Budget Allocation (Rs.) : 1.8 M  

Revised Budget (Rs.)  : 1.017 M 

Introduction  

Sandfish (Holothuria scabra) are common in shallow tropical waters and usually find less than 20 m 

deep water.  Their favourable habitats are seagrass beds with muddy substrata. Even though, huge 

demand and high market value for H. Scabra when increased the number and scale of its culture, still 

both nursery culture as well as grow-out culture faces challenges in low survival and growth rates of 

cultured juveniles to reach marketable size (> 320g). Sea cucumber culture practice solely depends 

on naturally available feeds on sea bed, and the continuous culture leads growth retardation by 

nutrition depletion after several years of farming at same sites. These usually appear to be places that 

are very heavily farming, usually using "on bottom" methods that have been subjected to considerable 

direct, secondary, collateral or indirect damage. Such places may recover after a few fallow years but 

it is not viable due to unavailability of back up sites for continuation of culture practices.Therefore, 

sediment enrichment and introduces formulated feeds will aids in improved growth and survival rate 

of sea cucumbers at a infertile substrate. 

Specific Objective/s:   

Formulation of cost effective quality feed  

Exploratory effect of micro-habitat conditions and detailed mapping of suitable areas for sea 

cucumber farming 

Monitoring of commercial sea cucumber farming 

Dissemination of technical know-how to stake-holders through training and technical assistance 

Activities proposed to be conducted during the period: 

Facilities construction, maintenance & rehabilitation (Kalpitiya and Jaffna) 

Feed development (ingredient collection, formulation, feed preparation, proximate analysis ) 

Experimental culture trials (field trials in Jaffna lagoon, indoor hatchery trials in Kalpitiya) 

Monitoring of selected pen enclosure programmes with habitat improvement 

 Monitoring of commercial farming practices 

Detailed soil/water sample analysis 

Suitable site selection, zonation and demarcation   

http://www.surialink.com/abc_eucheuma/1/22.htm
http://www.surialink.com/abc_eucheuma/1/3.htm
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Awareness and training programmes 

Report writing, publications 

Activities carried out during the period: 

Facilities development and Logistic arrangements 

Two files were prepared and submitted for procurement process at the beginning of the year one each 

for chemical and feed ingredients purchasing respectively but only the latter was obtained. However, 

as unavailability of some feed ingredients with the suppliers these were purchased from open market. 

Nine net roles (15m*1.2m) weaved with attaching 1mm fine meshed net in order to avoid animal 

escape when facilities (sea pen) are constructing (Fig.1). Fiber tanks at NARA RRC Kalpitiya were 

partitioned and conditioned to carry out indoor feeding trials (Fig.2). Juveniles purchasing work 

arranged from hatchery at Ariyalei, Jaffna.  

 

 

Feed development 

Feed ingredients were obtained after completion of procurement procedure. Then ingredients were 

stored properly in warehouse ensuring optimum protection from pests. They were analyzed for find 

proximate compositions. Two feed formulae were developed accordingly. Proximate test also 

conducted for two developed feeds. Protein compositions were 30% and 28% respectively. As per 

the instructions given by State Secretary on 31.08.2021 during project discussion meeting the 

developed feed formulae would be changed being replaced animal protein from plant protein sources. 

According to that seaweed or sea grasses will have to use replace fish meal. Feed formulae adjusted 

accordingly but either process of new feed ingredients obtaining or formulation didnôt attend.  

Experimental culture trials  

It was proposed that to conduct in house culture trials at hatchery premises of NARA in Kalpitiya 

while field trials at sea cucumber open water farm in Jaffna. However, as country was locked down 

time to time due to Covid-19 situation field trials were unable to conduct. Travel restrictions, not 
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enough time for complete culture cycle as well as expected salinity variations due to upcoming 

monsoonal period simultaneously prevented to initiate culture trials. 

4 & 5. Conducting and monitoring of commercial farming practices and a selected pen 

     enclosure culture programme with habitat improvement 

Seven commercial farms visited and monitored during the field visit in February, 2021. Issues 

identified related to growth retardation of some commercial farming. The most probable reason is 

lack of natural feeds because the organic matters contents in soil samples were 0.05- 1.1%. And these 

ranges are far below to the acceptable level for sea cucumber farming. Routine monitoring work has 

to be done throughout the culture period to get firm conclusions. However, as field experiment didnôt 

start, the study of habitat improvement and its impact on growth, survival and behavioral changes of 

sea cucumber juveniles also not studied.  

Detailed soil sample analysis 

A one week rapid assessment programme was carried out at Jaffna lagoon in February, 2021 to study 

the site suitability for culture of different cultivable species. Five zones were identified as possible 

areas during the desktop study through the analysis of primary data obtained by NARA since 2009. 

Twenty four numbers of sediment samples, 22 noôs of water samples were analyzed in the laboratory. 

Meanwhile 60 noôs of in situ readings relevant to water quality and oceanographic parameters, visual 

and under water visual observations particular to sea bottom and off bottom  conditions were 

recorded. Micro habitat conditions in relation to particulate organic matters and grain sizes that are 

subject to sea cucumber farming were evaluated accordingly. These results were in cooperated for 

the site selection programme described in following chapter.  

Site selection, Zonation and Demarcation: 

Five special areas in Jaffna lagoon were selected initially for this preliminary survey after doing 

desktop study. The primary data collected by NARA since 2009 and other studies were used for this 

analysis. The field survey covered 3000 hectares of Jaffna lagoon and open sea area. Physical, 

oceanographical, biological & ecological samples were tested /collected during the survey carried out 

in February, 2021 as described under section 6. Ten numbers of zonal maps prepared for sea 

cucumber, sea bass and seaweed mariculture there accordingly. Suitable areas of 1900 ha, 2120 ha 

and 1050 ha for sea cucumbers, sea bass and seaweeds were identified respectively. These zones were 

mapped and documented with GPS coordinates (Fig. 3). 

Identified area of sea cucumber farming further plotted in to 100-acre blocks (19 Noôs). One model 

farm, total extent is 100 acre which consist of 80 no's one acre block and 20 acres 2 no's blocks with 

appropriates buffer zones was designed and the map was given to MFAR. Out of 1900 blocks 450 

were demarcated by NARA and Sri Lanka Navy by the end of year 2021 for sea cucumber farming 

in Jaffna (Fig. 4).  
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Outputs  

Formulation of sea cucumber feeds  

Identified potential species for mariculture in Jaffna lagoon 

Initial zonal plan for Jaffna lagoon for mariculture 

Designing of mariculture facilities for large scale investors 

Dissemination of technical know-how to stake-holders through training and technical assistance, 

technical reports, media communications and paper publications 

Constraints: 

Project activities were carried out on and off after 05th of May 2021 because country totally locked 

down due to New Year third Covid-19 wave. After third Covid wave office re-started 2nd August 

2021. However, the following day as few members of Division staff were infected, two third of staff 

were quarantined. However, from after 18thAugust to 04th of October country locked down totally 

once again. Although project work started hereafter with minimum staffs some provincial travelling 

barriers as well as unavailability of accommodation at government circuit bungalows in Jaffna 

adversely affect to carry out experimental field trials. During this period RRC Kalpitiya in where we 

have planned to conduct field experiment were closed due to several staff members suffered from 

Covid-19. Apart from that I myself was infected with Covid-19 in mid of October and home 

quarantined till end of October. After recovered I was not totally fit for field work owing to side effect 

of the Corona virus. As such project proposal was revisited and cut off some distance field activities. 

Nevertheless, under these uncertainty conditions project activities were unable carry out continuously 

but did on and off whenever access to reach office. When obtained feed ingredients laboratory 

analysis such as ingredient sorting, pre-preparation, grinding and proximate analysis were done and 

accordingly although, we have developed two feed formulae we were unable to field test because no 
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sufficient duration to completed culture cycle as well as no proper climatic conditions at the end of 

year.  

 

Remarks 

Project activity plan has to revised and re-submitted due to Covid situation. As experimental (indoor 

& open water) culture trials didnôt perform procurement work of chemical purchasing wouldnôt 

process. 

 

Progress: 

Financial : 68%   Physical: 65% 
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1.4 Development of culture techniques and identification of culture grounds for pearl 

oyster resources in North & East coasts regard to regain the pearl industry in Sri Lanka 
Officers responsible   : Pradeep Chathuranga, C.B Medagedara 

Budget Allocation (Rs.) :  1 M 

Revised Budget (Rs.)  : 1.2 M 

Introduction  

Natural pearls of Sri Lanka,  obtained from the North Western coasts (Mannar Pearl Banks and 

surrounds), were  once world reknown during ancient times for their high quality and lustre.  In 

historical times, Arab traders congregated in the island during pearl fishing seasons to collect the 

precious goods  (Mahroof, 1992, Strack, 2008) and only these merchants and Pearl traders and divers 

from South India benefited from this precious bioresouce. As the colonial powers (final British rule 

ending in 1948) established themselves, harvesting and trade were controlled and exploited  by them 

resulting in the fishery being depleted in 1907. Technology is now available to obtain Marine pearls 

through the application of Marine Aquaculture technologies.  Community-based aquaculture of pearl 

oysters and production of  marine pearls and related products (e.g. mother-of-pearl handicrafts) are  

now succesfully practiced in many developing  countries and demonstrated as economically feasible 

(Beckman,2006; Hawes, 2006).  Countries such as India, Fiji, Philippines, Thailand, Tonga, 

Mauritius have commenced and developed their pearl farming industries, using these for economic 

benefit and as a climate change adaptation strategy  

Main objective 

Develop suitable culture techniques for pearl oyster community-based culture 

Specific Objective/s 

Identification of suitable culture grounds in the East coast  

Technology transfer through pearl research group 

Methodology (Study area, Field sampling, data collection and analysis) 

Wild collected 8000 of pearl oyster samples to deposit in Trincomalee/ Cod Bay area for experimental 

culture site. 

Pearl oyster samples were measured for growth performance analysis 

Water samples and plankton samples were collected for Environmental analysis 

Prepare Pearl oyster rafts for accommodate transported oysters from Silwathura 

Results: 

 Activities carried out:  

According to the water quality parameters and environmental parameters, Trincomalee / Cod Bay 

area selected as for the experiment pearl oyster culture site in the East coast, Sri Lanka.  
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Collected 8,000 of Pearl oyster (Pinctada fucata) species from Silawathura pearl oyster bed in 20 

meter depth 

 

 

 

  

  

Figure 1: Wild Pearl oyster collection from Silawathura sea area 

Stocked collected pearl oysters in prepared plastic boxes (75 pearl oysters for each box) on 

17.03.2021 at Cod Bay sea area in Trincomalee 

 

  

 

 

 

Figure 2: Stocking of Pearl oysters in prepared Plastic Boxes (75 pearl oysters for each box) 

pearl oyster plastic boxes were attached to the prepared pearl oyster rafts (06 rafts) at Trincomalee 

sea (15 pearl oyster boxes per raft)  

 

 

 

 

  

Figure 3 : Stocked pearl oyster boxes in Floating pearl oyster rafts 

Pearl oysters were tagged for further analysis 
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Figure 4: Pearl oyster Tagging and Measuring for further analysis 

Survival rate of Pearl oysters in Cod Bay culture site is 93.75% 

Number of spatfall 1125 

 

 

 

   

 

 

Figure 5: spats collected from Cod Bay after 09 months from the previously stocked pearl oysters 

Total number of pearl oysters In Cod Bay 8625 

06 Number of pearl oyster rafts prepared in 2021 in Cod Bay / Tincomalee 

 

 

 

 

 

 

Figure 6:  Pearl oyster Rafts in Trincomalee / Cod Bay area 

Average size of pearl oysters stocked in Cod Bay sea area 

Average length (mm) 54.5 ± 3.5 

Average Width (mm) 43.85 ± 0.15  

Average Height (mm) 10.7  ±  3.3 

Average body weight (g) ±  0.57 

 

Outputs & outcomes 

Outcome:  

Development of suitable raft, pearl oyster culture structures and spat attachment materials 
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To check the identified secondary culture grounds against experimental pearl oyster raft culture 

Receiving of expertise knowledge regarding technical and scientific issues in pearl oyster culture. 

Output:  

Introduce non-traditional aquaculture to fisher communities. 

Diversification of cultured aquatic organism species in mariculture industry in Sri Lanka   

Initiate pearl oyster farming in selected culture ground with suitable culture techniques. 

Conclusion 

Pearl farming is an attractive business venture because of the high value of the final product. 

With the exception of the grafting process, pearl farming is a relatively simple form of aquaculture 

because pearl oysters do not require artificial feeds, complicated farm structures or constant attention. 

If properly managed, pearl farming will not harm the environment and can increase the wild pearl 

oyster population and fish species over a period of years, as shown from the literature. 

For these reasons, pearl culture may be the best opportunity for business development. 

Recommendations 

Trincomalee / Cod Bay culture site preferred for pearl oyster culture in east coast in Sri Lanka 

Progress: 

Financial : 100%    Physical:  81 % 

  



22  

1.5 Preliminary study on cultivate local Artemia spp as a collaborative project with 

PalatupanaSaltern, Lanka Salt Limited, Hambantota. 
 

Officers Responsible  :  E.D.M. Epasinghe, Scientist, NARA 

U. A. N. W. Ubeysinghe, Production Manager, Lanka Salt Limited 

Budget Allocation (Rs.) :  1.89 M 

Revised Budget (Rs.)  : 0.892 M 

Introduction : 

Among the live diets used in the larviculture of fish and shellfish, nauplii of the brine shrimp Artemia 

constitute the most widely used food item. Annually, over 2000 metric tons of dry Artemia cysts are 

marketed worldwide for on-site hatching into 0.4 mm nauplii. Indeed, the unique property of the small 

branchiopod crustacean Artemia to form dormant embryos, so- called 'cysts', may account to a great 

extent to the designation of a convenient, suitable, or excellent larval food source that it has been 

credited with. Those cysts are available year- round in large quantities along the shorelines of 

hypersaline lakes, coastal lagoons and solar saltworks scattered over the five continents. After 

harvesting and processing, cysts are made available in cans as storable 'on demand' live feed.  

At present, Artemia is being produced and exploited on the five continents. Despite this, a large part 

of the cyst market is still supplied by harvests from one location, the Great Salt Lake. This situation 

makes the market still extremely vulnerable to climatological and/or ecological changes in this lake, 

which has been illustrated by the unusually low cyst harvests in the seasons 1993-1994 and mainly 

1994-1995. 

Live food such as Artemia is considered to be an essential part of many crustacean and finfish 

hatcheries. Majority of the local requirement of Artemia is fulfilled by imported Artemia cysts in 

vivid brands though there are naturally occurred brine shrimps in the local salterns. A canned 425 g 

of cysts cost is varying from 8500.00 LKR to 10,500.00 LKR. It directly affected on the ornamental 

production in the country. Reports revealed that there are 8000 ornamental fish farmers around the 

country. This was identified by the presidential task force for ñTask Force for Economic Revival and 

Poverty Alleviationò and NARA was appointed to conduct research studies on farming Artemia. The 

local production of Artemia cysts is co-inside with the local salt production. As a result of this, 

collection of brine shrimp cysts restricted to few months of the year. It in can be identified as a main 

drawback of integrated production of brine shrimp with salt production which is negatively effect on 

commercial level Artemia production. Therefore, one of the possible solutions in order to overcome 

this matter is cultivating Artemia. In this scenario, it does not integrate with salt and solely Artemia. 

This research will be conducted with the collaboration of Lanka Salt Limited, Hambanthota. An 

agreement will be signed between NARA and LSL for widening the mutual understanding and to be 

grabbed future opportunities.    

Salt farms in Sri Lanka are athalassohaline in nature, located in semi-arid areas and have a suitable 

climate for Artemia culture. Natural populations of Artemia could be found in the Hambantota, 

Bundala and Palavi areas and it completely parthenogenetic. Even though commercial culture of cyst 
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production offers high potential in Sri Lanka in view of large quantities of Artemia imported in to Sri 

Lanka for the used in commercial hatcheries. It is estimated that about 11 000 ha are available for 

land-based coastal aquaculture other than shrimp, among that about 1 000 ha for Artemia culture 

(FAO, 2006). In current situation Sri Lanka parthenogeneticArtemia cultured inhabits only in solar 

saltern in Hambantota, Puttalam. However, natural Artemia could not be seen in the Mannar and 

Elephant pass salterns under Manthai Salt Limited 

Main objective 

Increase the availability of locally available Artemiaspp for the aquaculture industrialists in the 

country. 

Specific Objective/s 

Identification of local Artemiaspp using PCR techniques 

Identification of existing soil and water quality in culture ponds of PalatupanaSaltern 

Identification of suitable feed for adult Artemiaspp 

Identification of suitable culture conditions for locally available Artemiaspp 

Providing technical support, monitoring and evaluation of Artemia production of Artemia farmers 

under ñArtemia Village programme jointly conducted by NARA ïNAQDA-DIVISIONAL 

SECREATRIAT PUTTALAM 

Knowledge sharing with other Saltern 

Methodology (Study area, Field sampling, data collection and analysis) 

Study was planned to conduct in PalatupanaSaltern,Hambantota. For the above mentioned study, 

MOU was revised many times with 2 part legal officers to sign. 

The identification of local Artemia spp. was performed using PCR techniques in the molecular 

laboratory, MBRD, NARA. Identification of existing soil quality characteristics such as pH, electrical 

conductivity, texture of the soil, organic matter, total phosphorus and total potasium availability was 

performed in culture ponds by Grain legumes and oil crops research and development center, 

Department of Angunakolapelessa.. 

Activities proposed to be completed during the period 

Introduction of Artemia spp. to Mannar and Elephantpass salterns under Manthai Salt Limited 

Monitoring and evaluation of growth and cyst production with salt production, operations.  

Purchasing requires consumables and chemicals, 

Commencement and conducting the experiment, 

Collecting data set 

Analysing data set  
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Report writing and publication 

Results: 

 Activities carried out:  

Location wise species identification: The local Artemia collected from Palatupana was identified as 

Artemia franciscana by sequencing data.  

Soil quality evaluation: Mean pH of the soil in culture ponds was 7.9±0.3 which is slightly alkaline 

in nature considered as suitable soil for the Artemia cultivation (Anh et al., 2009). Other factors such 

as available phosphorus and potassium levels were 4.0±2.3 ppm and 362 ± 60 ppm respectively. 

Introduction Artemia to Manthai Salt Limited:  This could not be performed. The management of 

Manthai Salt Limited still not granted their permission to inoculate Artemia into the DC pon ds in 

two locations (Mannar Saltern and Elephantpass saltern). 

Discussion is being progressed in ministerial level in order to complete this task. 

Evaluation of water quality: Not completed. Electricity supply from internal supply of LSL should be 

provided to the experimental site in order to use water pumps for filling water to the experimental 

ponds. Procurement processes are being progressed by LSL. 

Outputs & outcomes: 

Site selection was performed with NAQDA for Artemia cultivation at Pallivasalthurai, Kalpitiya areas 

where abandoned prawn farms located.  

One day training program was conducted in the concept of Artemia cyst pre-processing techniques at 

Palatupana saltern premises, Hambantota with 17 Beneficiaries. 

ñCommunity awarenessò meeting was held at Divisional secretariat, Trincomalee to promote Artemia 

cultivation around the country 

Technical support with regular monitoring Artemia village programs (includes site selection and 

specification needed for Artemia plant construction, etc) 

Conclusions: 

By conducting proper training to Artemia farmers and cultivators on cyst processing in order to keep 

them for a long period without the quality deteriorate, how to obtain better hatchability and process 

of canning practically. With proper training, hatchability of the cysts increased and maximum 

utilization of cysts along with wastage of cysts minimized when hatching them at the end userôs 

places.   

Recommendations: 

To promote Artemia cultivation around the country, it is suggested to progress in ministerial level in 

order to successfully inoculate Artemia in salterns. 
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For the strengthening of Sri Lankan aquaculture sector in long term concern all government 

organization like NARA, NAQDA, Department of Fisheries andaquaculture, and CCD must 

undertake the responsibility to utilize that land area with maximum sustainable. 

Constraints: 

Salterns / Farmers reluctant to inoculate Artemia in Salterns 

Delays in signing MOU between 2 parties (NARA and LSL) 

Progress: 

Financial : 53.4%    Physical :  81 % 
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1.6 Development of Breeding Technology on High Value exotic Ornamental Fish 
Officers responsible  : N. P. Harshani Deepakumari 

Budget Allocation (Rs.) :2.5 M 

Revised Budget (Rs.)  : 2.7 M 

Introduction  : 

Aquarium keeping is one of the most popular of hobbies with millions of enthusiasts worldwide. 

Together all countries of the European Union and United State have the largest market for ornamental 

fish. The vast majority of ornamental fishes in the aquarium trade are from freshwater origin and 

farm-raised (Leal et al. 2015). Most of the ornamental fish is sourced from developing countries in 

the tropical and sub-tropical regions (Andrew C.2006). As a result of advancements in breeding, 

transport and aquarium technology, more and more species are being added every year.  

The ornamental fish industry in Sri Lanka has a long history, which began with small-scale and has 

now developed into a thriving export industry which provides significant income and employments 

to many people. Sri Lanka as a country has highest export potential in exporting ornamental fishes to 

the world (Wijesekara R.G.S and Yakupitiyage A. 2001). Guppy, Neon tetra, Platy, Swordtails, 

Molly, Angels, Goldfish, Zebra danio, and Discus are the main ornamental fish species dominating 

the Sri Lankan export market. Out of these species, 60% of the total exports consist of Guppy, 

Swordtail, Platy, and Molly (EDB). But there are high demand for the new varieties of ornamental 

fish hence development of new varieties and breeding of them in the country is paramount. 

Usage of new varieties with more export incentives can increase the income of the industry in Sri 

Lanka. In this sense, ornamental fish exporters have to depend on the imported brood stock and their 

natural breeding behaviors of new varieties of high value species and it is a matter of concern for the 

development of the industry. In order to ensure the continuous supply of new varieties and sustain 

the growth of the industry, it is absolutely necessary to focus about the breeding techniques of the 

high demand ornamental fish species. Thereby fish exporters can produce more fish for the export 

market. 

Main objective: 

Develop breeding technologies for high value ornamental fish verities (collaborate with NAQDA) 

Specific Objective/s :  

Develop breeding technologies for high value ornamental fish verities (collaborate with NAQDA) 

Methodology (Study area, Field sampling, data collection and analysis):  

Project of development of breeding technology on high value ornamental fish species was requested 

by ornamental fish exporters association from NARA and NAQDA. Responsible party to import high 

value exotic fish varieties is NAQDA and NARA planned to purchase the species that imported. 

Twelve varieties were requested to purchase from NAQDA. In this project we planned to develop 

Breeding technologies on the requested species. But due to prevailing condition in the country 

NAQDA unable to import fish varieties yet and still process is going on. On upon arrival of brooders 
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quarantine should be going on. Therefore out dated fish breeding tank system was renovated. Live 

feed culturing was started for the feeding of brood stock and larvae and carryout. Feed for brooders 

were purchased. But the experiment for imported varieties was not conducted due to unavailability 

of brooders. Induce breeding was planned to performed on brooders after conditioning them until 

sexually mature. 

Activities proposed to be completed during the period   : 

Develop breeding technologies for high value ornamental fish verities (collaborate with NAQDA) 

Determine the fertility rate of eggs which is obtained under developed technologies. 

Results:  

Activities carried out: 

Proposed experiment was unable to conduct because requested fish varieties were not imported by 

NAQDA. But the initial preparation for the study was done. Under this out dated fish breeding tank 

system was renovated, live feed of r the brooders and larvae were cultured and maintained. Until 

arrival of imported high value species, for the development of breeding technology, fish brooders 

were bought from local market and conditioning them is going on. Development of breeding 

technology for high demand exotic fish varieties will be done in 2022. 

 

 

Figure 1: live feed cultures for brooders and larvae 
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Figure 2: renovated out dated fish breeding tanks system 

 

Figure 3: ongoing study with the brooders bought from local market 

Outputs & outcomes:  

Out Put: 

Out dated fish breeding tank system was partially renovated. 

Live Feed cultured are available for commercial farmers. 

Out Comes:  

Proposed outcome was to find out best breeding technologies for high value ornamental fish species 

which is imported by NAQDA, to increase the quality and quantity of brood stock and fish to create 

a vibrant export market of ornamental fish. But it was unable to fulfill due to unavailability of broodrs. 

Constraints: 

Due to pandemic situation requested fish varieties were not received and there is a shortage of high 

value brooders of fish in local market. Therefore few verities were bought and conditioned for the 

breeding. But continuous monitoring and feeding was not happened because of lockdown and disease 

outbreak also happened. Therefore this project is planned to continue in 2022. 

Progress: 

Financial:  10.4   Physical:21% 
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1.7 Science & Technology application for the improvement, quality enhances to boost 

the export oriented endemic ornamental fish industry of Sri Lanka and conservation of 

rare fish species. 
 

Responsible Officer(s) : Ramani Shirantha 

Budget Allocation(Rs.) : 2.0 M   

Revised Budget (Rs.)  : 1.387 M 

Intr oduction 

Export oriented ornamental fish industry of Sri Lanka is identified as a high profitable trade through 

which the country can earn foreign exchange. Our endemic fishes of ornamental values are being 

exported to over 25 countries for more than 50 years but industry has not maximized the revenue. 

Many of the eye-catching endemic fishes are threatened and protected. Their wise and sustainable 

use therefore, should govern by a national institution as uncontrolled unreported wild brooder 

collection can lead to further population decline in wild. Under this scenario NARA has to pay a key 

role delivering Science and Technology innovation and timely supplying adequate enough quality 

brooders for different stakeholders. Based on a request made by the Ornamental Fish Export 

Association of Sri Lanka, a total of seven fish species namely, Malpulutta kretsiri (Ornate paradise 

fish) and Belontia signata (Comb tail) of family Osphro nemidae, and Pethia bandula (Bandula barb), 

P. cumingii & P. reval (Cumingiôs  barb), Devario pathirana (Barred danio) , Rasboroides vaterifloris 

&  R. palidus (Fire rasbora) and Garra ceylonensis(Stone sucker) have been selected for S&T 

innovation and brooders supply in order to promote their wise use and increase their contribution for 

particular industry development.  

This project directly linked with SDG Goal 14 (Life below water- Conserve and sustainably use the 

oceans, seas and marine resources for sustainable development) NARA has a goal to ensure 

technology application on wise use aquatic biodiversity of Sri Lanka by 2030. Moreover National 

Target 2 of National Biodiversity Strategic Action Plan (NBSEP) 2016 -2022 of Sri Lanka which was 

formulated to reduce habitat loss, degradation, fragmentation has proposed NARA as a primary 

institution to identify vulnerable species, and ecosystems and to develop potential mitigation and 

adaptation strategies. NBSEP intends to full fill the Achi Target 10 and Sustainable Development 

Goals 14 and 13. Further the NBSEP Target 4 is to reduce species loss significantly, for that NARA 

is to develop ex situ conservation facilities. The proposed project complied with those targets.  This 

project also intends to full fill the Achi Target 10. Present project is directly in line with the sections 

4.2.2 and 4.3.11 of National Fisheries and Aquaculture Policy that respectively ensure conservation 

of aquatic biodiversity in inland waters and promote the production and export of live ornamental 

fish.  
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Main objective 

Boost the sustainable use of Sri Lanka endemic fishes in tropical ornamental fish sector and livelihood 

development in small scale fish exporters and adopt strategies to conserve most vulnerable fishes and 

ecosystems. 

Specific Objective/s 

Sustainable use of threatened endemic ornamental fish species of Sri Lanka through Science and 

Technology application. 

Supply quality brooders of seven endemic fishes for ornamental fish breeders/exporters  

Quality improvement in captive breeding technology of Malpullutta kretsiri 

Identify, develop conservation strategies, and implement re-enforcement program for threatened 

endemic fish species.  

Methodology (Study area, Field sampling, data collection and analysis) 

It was planned to renovate the damaged out-door cement tank system with properly fixed shade net 

and encircling a net around the entire tanks system as soon as possible in order to avoid poaching. 

However, this part got delayed unexpectedly, thus top roofed nets were fixed in 3*5 tanks, and set up 

for breeding with 1/3 submerged aquatic plant cover. Since May 2022 they are being used as outdoor 

breeding tanks except for Devario pathirana which were reared under deep care in indoor aquarium.  

By end of June recollection of brooders had to be done as the last year collected brooders showed 

poor fecundity > 15 offspring. All were replaced with novel stocks collected from Kitulgala -

Yatiyantota, Matale-Badulla, Bambarawana-Hiniduma, Morawaka-Akuressa, Ruwanwella area. 

Breeding trails were performed from time to time under COVID locked-down condition by applying 

environment manipulation procedure but expected induced breeding trails could not be performed for 

Garra ceylonensis.    

The quality assurance was done by checking behavior, observing exo-parasite and other symptoms 

of any disease biweekly and infection of White Spot was noted in D. pathirana and then treated and 

kept under heater condition. Breeding trails not succeed. Breeding of Malpulutta kethsiri started in 

June, but succeeded and still in progress.  

The project was also intended to estimate stocks specific population parameters of endemic fishes in 

two river basin Mahaweli and Kelani to assess climate change impact, but population data could 

obtain only in two successive months i.e. March and April. So that, this part had to be cease due to 

difficulty in collecting field data.   

Activities proposed to be completed during the period 

Renovation and upgrading of indoor and outdoor aquarium facilities 

Literature survey on captive breeding technology development of labyrinth-form fish species 

Brooder collection from the wild, acclimatization, rearing and sexing.  

Fish and larvae rearing, feeding and quality improvement  
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Conduct conservation strategy development trails, experiment on rare endemic with breeding 

technology, quality improvement and aquarium condition development for research and awareness 

purposes 

Conducting awareness programs/technology transferring program for different stakeholders 

Supply quality brooders for the stakeholders  

Results: Activities carried out: 

Endemic fish breeding of seven endemic fishes to supply quality brooders  

 

Larval rearing tanks of Pethiabandula 

Since the quality of brooders has dropped due to deficient in proper care under COVID-19 scenario, 

breeding trails of 10 endemic ornamental fish species were carried out with newly collected brooders. 

Only brooder collection and acclimatization were done for breeding technology development 

ofGarraceylonensis.  Captive breeding trails were not successful so far but experiments are still in 

progress.  

 

 

Fixed name board in Nawata, Yatiyantota to build awareness on threatened fish species Pethiareval.    

 

A total of five awareness/name boards of two vulnerable fish species Pethiareval and Systomusasoka 

were fixed in Yatiyantota and Kitulgala areas. Fixing of name broads on selected rare endemic fishes 

in Matale and Badulla districts planned, consent letters from WDC, Forest Conservation Department, 
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Irrigation Department and relevant Pradeshiya Sabha and Division Secretariats were obtained, name 

boards prepared.    

New locality of critically endangered fish sp. Systomus martenyni was recorded in Ridimaliyadd 

aHepola Oya which is out of known range.  

 

Newly recorded locality of Systomus martenstyni-HepolaOya 

One officer was trained on fish biodiversity and conservation issues as per request made by DS/ 

Dehiovita in Kegalle district. 

 

Barbonymus schwanenfeldii 

Barbonymus schwanenfeldii was recorded in Mahaweli River with density 12.5 individuals/m2 in 

Heen Ganga at Knuckles area. Finding was shared with the BDS, IAS committee and Mahaweli 

authority.  

Upgraded culture and fish rearing facility at the indoor aquarium and outdoor net house. 

 

Abandoned out-door tanks renovated with top roofed net. 
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Outputs & outcomes 

Quality brooders of the following fish species now available for sale/supply to breeders or introduce 

into the natural environment for stock enhancement. 

Fish species  No of pairs available  

Belontia signaa 15 

Dawkinsia srilankensis 20 

Pethia bandula 15 

Pethia cumingii 60  

Pethia nigrofaciata 50 

Pethia reval 35 

Puntius titteya 100 

Rasbora vaterifloris 25 

Total pairs  320 

 

> 400 individuals of P. reval stock at reinforcement site in Yatiyantota and nearly 150 individuals P. 

nigrofasciata stock at reinforcement site Dehiovita.  

Constraints 

COVID lockedïdown and essential quarantine affected the project activities in May to September. 

Progress:                      

Financial : 64.7%                      Physical    66.4% 
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1.8 Micro propagation technique development for the selected aquatic plants and 

production of Aquatic plants for the community and In vitro propagation of 

Kappaphucus alvarazii 
 

Responsible Officer(s) : D. M. S. Sugeeshwari, K. K. T. Nuwansi,   

Budget Allocation (Rs.) : 1.2 M 

Revised Budget (Rs.)  : 0.726M 

Introduction:  

As this ornamental aquatic plant industry, has focused to the export market, it is very much 

importance to get large number of plant production. This could be achieved by using micro 

propagation techniques. Hence the National Aquatic Resources research and development agency, 

plant tissue culture laboratory has undertaken various research to develop protocol for the selected 

aquatic plants and conducting mass production of aquatic plants to the plant house of the NARA.   

There are five species of Aponogeton occurring in Sri Lanka and except A. crispus other species are 

in IUCN Red list. But there is a huge demand for these species for world market. (Amarawansha 

T.W.G.J.C et al, 2015). 

Nymphaea ñMidnightò is a type of high valued water lily which cannot be propagating vegetative. 

Hence, aquatic plant growers have made request for the development of micro propagation technique 

for this species. 

Kappaphycus alvarezii is the most important macro algae for K-Carrageenan production. Repeated 

vegetative propagation has become a reason for the decrease of growth rate, carrageenan yield and 

gel strength. (Wilson T.L.Y, et al, 2013).Hence, micropropagation has been suggested 

Main objective: 

To develop micro propagation technique for selected aquatic plants. 

Specific Objective/s 

To Identification of specific protocol for explant sterilization of Nymphaea ñMidnightò 

To Identification of specific medium composition for shoot initiation and shoot multiplication of 

Aponogeton Species and Nymphaea ñMidnightò. 

To Identification of specific medium composition for rooting of Aponogeton Species. 

To Identification of suitable culture condition for optimum growth of thallus of Kappaphycus 

alvarezii in laboratory conditions. 

Methodology (Study area, Field sampling, data collection and analysis) 

Development of sterilization protocol for Aponogeton cryspus and A. natans 
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Sterilized seed transferred to a Murashige and Skoog (MS) medium with growth regulators. Then 

generated shoots transfer to liquid MS media for rhizome generation. Then the rhizome transfer into 

media for callus generation.  

 

Figure 1: Shoots generated from rhizome of Aponogetoncryspus 

Development of sterilization protocol for Nymphaea ñMidnightò 

Rhizome selected as an explant. Ex plants first wash with liquid soap and then under running tap 

water. Then it washed with 70% ethanol for 1 minute and washed with different concentrations of 

commercial sodium hypochlorite solutions and hydrogen peroxide for different time. Then culture in 

liquid MS medium to check the survival of the ex plants. Then the suitable sterilization method 

selected and used it for ex plant sterilization. After sterilization procedure completed, ex plants 

cultured in liquid MS Medium with different concentrations of Growth Regulators for shoot initiation.  

 

Figure 2:Generated shoots of Nymphaea ñMidnightò 

 

Development of sterilization protocol for Kappaphycus alvarezii 

Sterilized ex plants were cultured in sterilized sea water medium and provided growth promoters and 

aeration.  Different concentrations of growth regulators were used to select the best one for generated 

shoot growth.  
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Initiation of mass production of Cryptocoryne wenditii and Anubias barterivar.Nana.  

Shoots of Cryprocoryne wenditii and Anubias barterivar. Nana were cultured in MS medium for 

shoot generation and then do the sub cultures. 

Activities proposed to be completed during the period 

Development of shoot generation and shoot multiplication of Aponogeton cryspus and Aponogeton 

natan 

Development sterilization protocol  and shoot initiation of Nymphaea ñMidnightò 

Development of shoot growth protocol for Kappaphycus alvarezii. 

Initiation of mass production of Cryprocoryne wenditii and Anubias barterivar.Nana.  

Results:  

Activities carried out:  

Development of sterilization protocol for Aponogeton cryspus and A. natans 

Seeds has elected as explants. After the sterilization ex plants were cultured in Liquid Murashige and 

Skoog Medium with Plant Growth Promoters. Shoots generated. Then generated shoots were culture 

in MS Medium with PGR for Rhizome development. Generated rhizomes were cultured in MS 

Medium with PGR for callus. Formed Callus was cultured for Shoot Generation with MS medium.  

Development of sterilization protocol for Nymphaea ñMidnightò 

Selected ex plant was Rhizome. Different concentrations of Sterilizers (Clorox, Hydrogen Peroxide) 

were used to develop the protocol for sterilization of explants. Then rhizome segments were cultured 

in Liquid MS Medium with PGR for shoot initiation. Shoots were generated.  

Development of sterilization protocol for Kappaphycus alvarezii 

Different concentrations of PGR were used in Sterilized Sea water medium for shoot initiation.  

Out Put: 

Developed protocol for Aponogeton Species mass production 

Out Come:  

Increase the production in Aquatic Plant industry. 

Conclusions 

Best medium coposition for shoot initiation of Aponogeton was liquid MS with  Benzyl Adenine 

Purine and  Naphthalene Acetic Acid in 1:1 Rati 

Constraints 

Laboratory contamination occurred and hence it took certain time period to condition the growth 

room for research work. 
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Effect for continuous research performance form the situation with Covoid19 . 

Progress:                       

Financial  : 32.3%                        Physical    50% 
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 1.9 Study the effect of different hydroponic culture techniques for the growth 

performances of aquatic plants in aquaponic recirculation systems 
Responsible Officer(s) : Dr. K. K. T. Nuwansi, 

Budget (Rs.)   : 1.0 M 

Revised Budget (Rs.)  : 1.088 M 

Introduction:  

Aquaponic systems are re-circulating aquaculture systems that incorporate the production of plants 

without soil. It requires substantially less water quality monitoring than separate hydroponic or 

recirculating aquaculture systems. So it is better to produce aquatic macrophytes aquaponically as the 

local and international demand for aquatic plants has shown a steady increase during past several 

years. It is already cultivated the aquatic plants in hydroponically and less attempts taken in 

aquaponics. Thus it would be beneficial to find out the possibilities of cultivating aquatic macrophytes 

for a low cost and environmentally friendly manner.  

Aquatic plant going to use in this study is Anubiasbarteri var. nana óôpetiteôô.It is a man-made 

cultivated variety originally developed from Anubiasbarteri var. nana and has great aquascaping 

potential for every aquarium (George et al., 2015).  Anubias plant does not require much attention 

and has high demands in the aquarium industry because of its minimal light requirements and hardy 

nature. Potted Anubias plant could be sold to more than 300 rupees in Sri Lanka market. As it is 

soilless culture technique it can compete well even in the export market for higher price due to 

absence with soil borne pathogens. 

In this experiment Anubias grown hydroponically and it is a highly productive method of growing 

plants without using soil. Also it leads to conservation of water and land resources while protecting 

the environment (Cotchakaew et al., 2015). The slow growth rate is one of the major constrains 

possess in Anubia splant. The suitable culture technique can be affected for the plant growth and by 

selecting the most suitable culture technique the growth could be enhanced. Thus the study was 

focused to find out most appropriate culture technique for the hydroponic cultivation of Anubias.  

Considering the hydroponic culture techniques there are three basic ways of it as floating raft method 

(deep water culture technique), nutrient film technique (NFT) and gravel bed system. Among these 

techniques, systems like nutrient film technique further minimizes the space used to culture and it can 

be develop or modified as vertical farming system which increase the production in a unit area. If 

Anubias plant performs well in NFT system the production could be enhanced by doing vertical 

farming.  So in this study attempt will be taken to find out which hydroponic system is most suitable 

for the cultivation of Anubias and further evaluate the possibility of NFT to cultivate this selected 

aquatic plant. 

If these hydroponics systems combine with fish tanks and allow the system to recirculate it would be 

a good attempt to produce duel products at the end of the culture period. It will help to reduce the cost 

of artificial fertilizer and at the end of the culture period farmer would be able to gain two varieties 

of harvests instead of one. Also, this type of production systems are environmentally friendly and 

leads to sustainable aquaculture production which having minimum environmental impacts. So 
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Anubias can be cultivated in a low cost and efficient technology. Guppy (Poecilia reticulata) is the 

selected fish species in this study and it is hardy fish species which has very good demand in the 

export market. Most of the small scale fish farmers in Sri Lanka interested to cultivate aquatic plants 

together with ornamental fish and they requested to introduce a technology which can cultivate plants 

and fish in a limited space. So the system should be a simple and easy to prepare by the farmer instead 

of using complex one. Thus, the combination of these two systems would be beneficial to them, to 

have low cost duel production and this attempt would be a great opportunity to them to upgrade their 

systems. 

Main objective:  

To find out the best culture technique for the growth of Anubias barteri var. nana ñpetiteò 

Specific Objective/s: 

To study the effect of culture techniques for the growth performance of Anubias barterivar. nana 

ñpetiteò 

To study the effect of culture techniques for the growth performances of the ornamental fish sp. that 

cultivated aquaponically with the plant 

Methodology (Study area, Field sampling, data collection and analysis) 

Experiment carried out in NARA Head office Aquatic plant poly-tunnel. 

Constructing and the modification of the system-  

 

Typical aquaponic system (single unit) 

 

Treatments ï 
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Treatments No of replicates 

Deep water culture technique 3 

Media based system 3 

Nutrient film technique 3 

 

Diagrammatic representation of the 3 treatments 

The 

system modified according to the above diagrams. 

Time duration: 6 months 

Selected plant species: Anubias barteri var. nana (petite) 

Stocking density of the plants: 30 plants per unit 

Size of the plant: 5g-10g 

Selected fish species: Guppy (Poecilia reticulata) 

Stocking density: 2 fish per liter 

Substrate for net pots: coconut husks 

Parameters to be measured (fortnightly sampling) 

Water quality 

Chlorophyll a 

Chlorophyll b 

Carotenoids 

pH 

Conductivity 

Nitrate 

Phosphate 
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Potassium 

Plant growth parameters 

weight of the plant (at the end) 

leaf length 

leaf width 

numbers of leaves 

root length 

rhizome length 

Fish growth parameters 

Weight of the fish 

Length of the fish 

According to the above-mentioned parameters the best system will be selected. 

Activities proposed to be completed during the period 

It is proposed to build vertical farming system of aquatic plants to maximize the production of unit 

area and it will be a good solution for the immerging problems for land and water resources. 

Results: 

Activities carried out:  

According to the preliminary studies, among selected concentrations 0.005mg/L found as the suitable 

concentration and the coconut husk media found as the most suitable substrate which is a low cost, 

locally available media for the hydroponic cultivation of Anubias spp. and also wood scrapings found 

to be an effective media when it is available in the environment. Thus, pieces of coconut husks used 

as the substrate media for all three treatments.  

Initial Measurements 

Mean  wet weight -0.49Ñ0.02g 

Number of leaves -7.54Ñ2.3 

Leaf length  -(1.82Ñ0.33)cm 

Leaf width  -(1.17Ñ0.32)cm 

Root length  -(2.38Ñ0.69)cm 

Rhizome length - (1.35Ñ0.41) 
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With the COVID pandemic situations regular sampling and monitoring was could not happens, thus 

this project as extended to year 2022.   

Outcomes 

Supply good quality aquaponically produce aquatic plant production to the local and foreign market 

Outputs 

Development of the culture techniques for better and sustainable aquaculture practices in Sri Lanka. 

Conclusions 

As the project was not fully compleated couldnót get the overall conclusion. But choosing the correct 

culture technique among these 3 techniques will increase the growth rate as well as production of unit 

area. 
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Recommendations 

It is further recommended to choose other ornamental fish varieties such as Koi carp which is well 

adapting for the aquaponic systems to diversify the production. 

Also high demanded other aquatic plants also can be selected to study with different ornamental fish 

varieties to broaden the production capacity. 

Constraints:  

With the COVID pandemic situations regular sampling and monitoring was could not happens, thus, 

daily maintaining only done in the 3rd and 4th quarter of the year and continuous sampling was not 

carried out. 

 

Progress:  

Financial : 28.3%   Physical: 40 % 
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1.10 Development of culture techniques and study the growth performances of 

Tubifex worm, in different organic media 
Responsible Officer(s) : M. Epasinghe, P.Mythily 

Budget Allocation (Rs.) : 0.50 M 

Revised Budget (Rs.)  : 0.70 M 

Introduction:  

Larviculture of several fishes has enlarged into multimillion dollar industry. As there are many 

researches on going to identify the dietary requirement in larval culture, early larval stages and 

brooders mainly depends on live feed for their growth performance, survival and higher reproductive 

rate. Artificial feeds cannot compete with live feed in terms of its nutrional quality, acceptance, 

digestibility and other factors. Among the different types of live feed available, Tubifex make an 

ideally suited diet for ornamental fish culture. 

Tubifex is used in early feeding of the juveniles and brooders in the ornamental fish industry. 

Naturally, it can be found in sewage fed water channels or the habitat which is enriched with organic 

matters. According to Anlauf and Mooffitt (2008) two Tubificids, Tubifex spp. and Limnodrilush 

offmeisteri co-occur in silt-clay and fine sands sediments in the habitat like intermountain watershed. 

Habitats of low dissolved oxygen concentration receiving heavy sewage pollution have been found 

to host significant quantity of Tubificid worms. As revealed from the study by Oplinger et al (2011) 

compared to other natural food such as Daphnia, the nutrient content of Tubifex is higher and has an 

equal nutritional quality to Artemia sp.  

The culture of Tubifex has become a necessity in view of the fact that the wild collection was found 

to be contaminated with heavy metal pollutants(Singh et al., 2007) and lack of Tubifex worm purity, 

along with the chance of transmission of fish pathogen from sewage fed water channels (Mandaletal., 

2018). Culture of Tubifex in captivity is necessary to meet demand, provide a reliable supply and to 

assure human and animal health. 

Main objective 

To assure the sustainable tubifex production all over the year and thereby assure fish health.  

Specific Objective/s 

To find out the environmental conditions of the place where Tubifex are naturally present 

Identification of  species with sequencing techniques 

To find out suitable culture techniques for cultivating Tubifex worms  

To find out the most suitable organic media for optimal growth of Tubifex sp. 
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Methodology (Study area, Field sampling, data collection and analysis) 

Field study: 

Initially, to find out the wild Tubifexsp availability ground, site inspections were carried out in 

Boralesgamuwa, Peliyagoda and around Nuwareliya areas (According to the datas collected from 

wild Tubifex collectors). Around Nuwareliya areas, three different sites were studied. In each sites 

three different stands were selected to gather data on soil and water quality characteristics. Water 

parameters such as Water temperature, pH (Membrane pH meter)DO (Winkler titration), NH3 and 

water depth with Soil parameters such as organic content(oven dried method), pH and texture were 

analyzed using standard methods 

Worm identification : 

The collected species were separated according to their morphology and single species worms was 

obtained and Species conformation was performed in MBRD, NARA with sequencing techniques 

Culture system 

For cultivating species, crates were fabricated with continuous water flow through systems 

Media for culture  

5 different types of culture media were collected to feed the tubifex worms. Rice bran, Rice polish, 

Soybean meal, fish meal, and degraded vegetable 

Activities proposed to be completed during the period 

Collection of worms and acclimatization process 

Identification of worm 

Fabrication of GI rack for culture 

Collection of culture media 

Proximate analysis of tubifex, 

Preliminary analysis of wild environment 

Commencement of culture 

Data collection  

Analyzing data set  

Report writing and publication 

Results: 

Activities carried out:  

Collection of culture media 



46  

5 different types of culture media were collected to feed the tubifex worms. Rice bran, Rice polish, 

Soybean meal, fish meal, and degraded vegetables were selected to feed the worms  

Preliminary analysis of wild environment 

 

According to the data collected from wild Tubificids wormôs environmental condition, texture of two 

sites were identified as sandy soils and other one was loamy sand (Based on the USDA particle-size 

classification).The highest mean organic content was observed as 3.53% considered as productive 

soil. The minimum Dissolved oxygen observed within three sites is 3.2±0.2mg/ L. These data were 

used in the Laboratory cultivation of Tubifex 

Å Fabrication of GI rack for culture 

 

To commence the culture, GI rack was fabricated with continuous water flow through system. 

Identification of worm  

Sequence of the worms were identified as Limnodrilushoffmeisteri. (Tubificids worm). 
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Commencement of culture 

 

 

Outputs & outcomes: 

Proper Culture system was fabricated for the cultivation of tubifex 

Conclusions: 

Pure culture with a particular genus may prove to be more profitable than the others. Hence 

identification of specific genera can be stated as a landmark toward development of sustainable 

culture technique for tubificid worms 

Recommendations: 

As Tubificid worms are one of the best quality live foods in intensive aquaculture widely used for 

feeding of certain fish larvae to produce stockable sized seeds in the hatcheries as well as in the 

rearing of aquarium/ornamental fishes. Pure culture identification gives a way for the development 

of sustainable culture techniques.  

Identifying the species of Tubificids worms used in ornamental industry and culturing particular 

genus may prove to be more profitable than mixed culture.  

Constraints: 

Discontinuous culture due to pandemic situation 

Seasonal availability of the worms gives barriers in collection and natural ground identification 

Trial and errors due to environmental conditions 

Progress 

Financial : 18.7%  Physical: 41 % 
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1.11 Strategies to increase survival of Macrobrachium rosenbergii stock in culture 

based fisheries in two selected reservoirs in Hambantota district, Sri Lanka. 

Responsible Officer(s): M. Gammanpila, W. Rajapakshe, K.W.R.R. Amaraweera and 

representative from NAQDA / Hambantota 

Objectives:   

¶ Provides strategies to increase recapture rate of M. rosenbergii production in perennial 

reservoirs that help to enhancement of income of rural communities for strengthening the rural 

economy that achieve food security and improved nutrition of rural communities. 

 

Activities carried out:  

The study was conducted to introduce strategies to increase survival rate and recapture rate of M. 

rosenbergii culture in Kattakaduwa and Bandagiriya tanks, southern Sri Lanka. 

Existing information (hatchery condition, disease monitoring, number of post larvae stocked, 

stocking density- prawn larvae/ha, stage and size of post larvae release, timing of stocking & release 

method, month & frequency of releasing, average age at harvest, present recapture rate, fishing gear 

specification used for harvesting prawn (gill net, cast net, trap, twine thickness, color of net), any 

other alternative fishing gears used, mesh size, height of gill nets, fishing intensity, monthly catch 

data (total fish/prawn production, species, Catch Per Unit Effort and yield, season), length-weight 

relationship, sex ratio of M. rosenbergii culture in two tanks were collected.  

Background information of the reservoirs, including monthly variation of water quality, reservoir 

morphology, area and catchment area of the reservoirs, full supply water level, average depth of the 

reservoirs, water level during rainy and dry season, bottom condition of the reservoirs (sand, muddy 

or presence of stumps), Hydro climate factors (rain fall, strong winds, high temperature) and pattern 

of water discharge for agricultural purpose were also collected. 

To increase of post larvae survival three net pens size of 500m2 each were constructed in Kattakaduwa 

wewa. Total number of  24 traps were introduced as an alternative fishing gear to fishermen of 

Kattakaduwa and Bandagiriya tanks.  

Major Findings and outputs  

 

The mean catch, in kg per craft/single operation was considered as the catch per unit effort (CPUE) 

with respect to each craft and gear type. For the gillnet fishery, the highest production (760 kg) and 

highest CPUE (0.84 kg/boat) were recorded in Bandagiriya tank during month of August when lowest 
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water level was recorded. Accordantly highest production (102.4 and 141.7 kg) was recorded during 

September and October and highest CPUE (1.8 kg/boat) was recorded during October in Kattakaduwa 

tank. Comparatively highest mean water depth (212 cm) and Chlorophyll-a (9.56 mg/m3) were 

recorded in Kattakaduwa tank compared with 157 cm and 7.25 mg/m3 recorded in Bandagiriya tank. 

The lower secchi depth value (26.9 cm) was recorded in Bandagiriya tank compared with 60.8 cm 

recorded in Kattakaduwa tank. Length-frequency distribution pattern of fresh water prawn catch 

shown that 45% of prawn catch were represents by 25 -30 cm length group in both tanks.  

The daily income of fishers who used alternative fishing gear during the off season has been increased 

up to 1000-1500 Rs/day. 

 

The project will continue to year 2022. 

 

Recommendations  

The recommendation will be based on the catch data after introducing traps and releasing of larger 

post larvae during next year. 

Progress:                      Financial: 100 %                              Physical :   84% 

Constraints:  

Covid-19 epidemic situation sampling wasnôt carried out during 2 months period of the year. Lack of 

supplying post larvae, heavy rainfall resulted in a delay in stocking post larvae in Kattakaduwa wewa.  

Due to renovation, the earthen pond facility for stocking post-larvae was not provided by the 

NAQDA. 
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1.12 Investigation of Grass Carp (Ctenopharyngodon Idella) breeding procedure to find 

out the reason for low hatchability 
Responsible Officer(s) : A. M .A. N. Adhikari, Wasantha Rajapakshe 

Budget Allocation(Rs.) :  0.855 M 

Revised Budget (Rs.)  : 0.636 M 

Introduction:  

Low hatchability and survival rate are the crucial drawback in Ctenopharyngodon idella (Grass carp) 

breeding in Sri Lanka, even though it follows recommended hormonal induced breeding protocols. 

High mortality has also been a problem during the early yolk sac stage in many hatcheries. The causes 

are often unknown and complex, but water condition and egg quality could be the reason for high 

deformations and mortalities during embryogenesis and the early yolk sac of larvae (Cobar et al., 

2011). Ca+2, Mg+2, Na, and K are especially important during early development. After the 

insemination of egg with sperm, Ca+2, Mg+2, Na, and K plays a critical role in a complex series of 

changes necessary for metabolic activation of the eggs, fertilization, and cell cycle control. The heavy 

metals are most common in many water sources; they may affect the early stages of fish development 

especially on egg quality, hatchability, and larval quality (Noha et al., 2009). Fish eggs reveal wide 

fluctuations in composition and quality, mainly because of variability caused by individual female 

conditions and by overripening processes. Therefore, the influence of the variability in egg 

composition on viability is needed to examine. Many morphological parameters and biological 

parameters are used to evaluate the egg quality of the fish (Lahnsteiner et al., 1999). Thus, the present 

study is planning to examine the water quality of hatchery water and the gamete quality of 

Ctenopharyngodon idella. 

Specific Objective:   

To assess the water quality parameters in Ctenopharyngodon idella breeding hatchery under the 

currently used induced breeding process 

To assess the egg quality of the Ctenopharyngodon idella under the current brood-stock management 

process 

Methodology: 

Location:  

The study was conducted in the Fish hatchery of National Aquaculture Development Center 

Dambulla. 

Sample collection 

Physico chemical parameters of water 

Physico-chemical parameters were measured in the brood stock tanks, sediment tank and water source 

of the hatchery. Three surface water samples were collected and Ca+2, Mg+2, Na, K, PO4, Total 

dissolved solids (TDS), Zinc, Lead, Cadmium, total alkalinity, and total hardness will be measured 
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before every breeding trails following standard protocol. In suit, measurements will be taken for water 

temperature, pH, conductivity, and transparency. 

Sample collection for monitoring health condition 

Brood stock quality was assessed by monitoring clinical symptoms. Water samples were collected   

from brood stock tank and spawning tank for microbial analysis. (Three samples from below the 

surface and the middle of the water column).  

Results: 

Physicochemical parameters of the sampling sites are illustrated in table 1.  

Parameters Inlet 
Stock 
Tank  A6 Pond B1 Pond 

B8 
pond 

Alkalinity (mg/l) 86 61.2 100.8 101.2 104.4 

pH 6.9 7.82 7.8 7.95 7.9 

Temperature 0C 28 30 28.9 29.8 29.9 

Unionized ammonia (mg/l) 0.0006 0.0008 0.0168 0.0134 0.0116 

Available Phosporus (mg/l) 0.51 0.98 0.53 0.97 0.94 

Nitrite (mg/l) 0.013 0.018 0.019 0.011 0.009 

Nitrate (mg/l) 0.3 0.2 0.8 0.7 0.5 

Conductivity (µs/cm) 168 210 250 267 272 

All physicochemical parameters of different site of the hatchery were ranged within the acceptable 

level for bloodstock management, hatching of fish eggs and growth of early larval stages of fish. 

Highest available phosphorus was recorded in stock tank and lowest was recorded in inlet water. 

Highest available phosphate levels of the stock tanks may be create by decomposing of organic debris 

presence stock tank bottom.  

Heavy metals and trace elements recorded in hatchery water are shown in table 2. 

Test/Unit Inlet  Stock Tank  

Brood stock 

tank LOD 

Zinc (mg/l) ND ND ND 0.02 

Lead (mg/l) ND ND ND 0.01 

Cadmium (mg/l) ND ND ND 0.001 

Sodium (mg/l) 2.9 ND ND 0.5 

Potasium (mg/l) 3 1.6 1.8 -  

Magnesium (mg/l) 11 7.6 9.5  - 

Calcium (mg/l) 17.2 15.1 16.8  - 

ND: Not detected LOD: Limit of Determination 

According to the results heavy metals such as Zinc, Lead and Cadmium were not detected in any 

places in Grass carp hatchery. Trace elements (Sodium, Potassium, Magnesium and Calcium) were 
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recorded in acceptable range for fish growth, egg development, spawning, hatching of egg of Grass 

carp.  

Microbiological analysis revealed that   the bacterial growths are high in A6 and B1tanks.Pure 

cultures were stocked for identification the etiology of bacteria. No any Cyclops were found in the 

test samples. 

The studies on variability in egg composition on viability, morphological parameters and biological 

parameters to evaluate the egg quality of the fish were unable to carry out. The study area was under 

locked down condition since COVID 19 pandemic situation. And also female fish were not matured 

enough to carry out the hormonal induced breeding.  

Conclusion: 

Observed parameters of water quality indicated that water of the Grass carp hatchery is suitable for 

spawning, embryogenesis and early larval development of the grass carp. 

Constrain: 

Egg sample collection wasnôt completed in breeding season due to the lockdown situation of the 

country.   

Progress:  

Financial: 40.3%    Physical: 37% 

  



53  

1.13 Estimation of carrying capacity of perennial reservoirs for net cage culture of fry 

to fingerling stage of commonly cultured food fish species in Sri Lanka. 
 

Officer/s responsible   : A. M. A. N. Adikari, J.S.Jayanatha, R.Srikrishnan 

Budget Allocation(Rs.) : 2.0 M 

Revised Budget (Rs.)  : 1.270 M 

Introduction:  

Cage culture in inland reservoirs is an emerging technology particularly in the Asian region of the 

world, in which fishes are reared from fry to fingerlings, fingerling to table size while captive in an 

enclosed space that maintains the free exchange of water with the surrounding water body (Karnatak 

and Kumar 2014). However, the method of cage culture of fry to the fingerling stage in reservoirs has 

still not been tried out extensively in Sri Lanka (Jaymana 1979). Cage culture of fry to fingerling in 

inland reservoirs is proving very useful for in situ rearing of fish fingerlings for stocking. It also 

facilitates as an effective management tool for the reservoir fishery management through enhancing 

the fish stocking program (Biswas et al., 2015). Due the minimum scientific knowledge, relevant 

authority (NAQDA) for culturing fish in cages in the reservoirs is facing several issues, so NAQDA 

requested a scientific study for further development of this system in order to enhance the in-situ 

rearing of stocking materials to uplift the stocking program of inland reservoirs of country. Water 

carrying capacity also is a very effective measure to develop sustainable net cage fish cultivation in 

a reservoir water body, in which amount of fish biomass that can be produced by fish farming 

activities in net cages without increasing the fertility of the water can be assessed (Simanjuntak and 

Muhammad 2018). Thus, the determination of reservoir carrying capacity for fish farming activities 

in floating net cages is essential for the development of this emerging aquaculture operation in Sri 

Lanka.  Thus, this study is planned as a collaborative research to determine the carrying capacity of 

reservoirs for net cage culture while maintaining optimum fish stocking density. 

Objectives: 

Identification of optimum stocking density for fry to fingerling rearing in cage  

Identification of suitable feeding rate for fry to fingerling stage cultured under cage culture system in 

reservoirs 

Assess the amount of nutrient loading to the reservoirs by cage culture practices  

Assess the required period for the degradation of accumulated nutrient load  

 Assess the net carrying capacity of perennial water bodies in Sri Lanka 

Activities carried out (Methodology): 

Study area  

The study was conducted in Daduruoya reservoir, Ridiyagama reservoir (Major perennial reservoir) 

and Hakwtunawa reservoir, Bandagiriya reservoir (Medium perennial reservoir). 
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Site selection 

Bathymetric survey  

Site selection was done based on the bathymetry and water and sediment quality of the reservoirs. 

Manual depth sounding tool was used to carry out the bathymetric survey. 

Sample collection 

Water samples were collected from the places where the required water depth occurred. Water 

samples were taken as surface and bottom samples. In suit measurements were taken for water 

temperature, pH, conductivity, and transparency. Dissolved oxygen, total hardness, total alkalinity, 

nitrate-N, phosphate-P, chlorophyll a, and phytoplankton and zooplankton density were analyzed 

following standard protocol to ensure the Physico- chemical parameters of the reservoir water. 

Sediment samples were collected using an Ekman-Brige dredge and allowed to air- dry in shade, 

ground to fine powder, strained through 0.5 mm mesh sieve and again air- dried. Sediment quality 

parameters, soil texture, pH, organic carbon, available nitrate, and available phosphorus were taken 

following standard protocol. 

Feed formula preparation  

Feed with Crude Protein (CP) 30% were formulated using locally available feed ingredients.   

Results: 

Major perennial and medium perennial reservoir which have a surface area 1,000 ha or more at Full 

Relief Level (FRL) were selected for the study. Prior to the introduction of cage culture to a water 

body three major factors have to be taken into account such as water depth, water quality and water 

current. Thus, following things were taken into consideration.  Before carried out the bathymetric 

survey, discussion was held with members of fisheries society of each reservoirs to avoid or 

minimizing user conflicts. Sites which have heavy weed infestation, difficult to access, nearness to 

dense human habitation, industrial and agricultural area, sensitive area like wildlife habitat and were 

avoided at the preliminary stage of the site selection (figure 1). According to the bathymetry survey, 

water depth of the selected sites as below (table 1). 

Table 1: Average water depth of selected sites of each reservoirs.  

Reservoir Name Daduruoya 

reservoir 

Hakwatunawa 

reservoir 

Ridiyagama 

reservoir 

Badagiriya 

reservoir 

Average water depth (m) 8±2 7±4 9±1 9±2 

 

According to the previous studies, recommended depth for cage culture in reservoir is 5-10 m. 

Therefore, the areas which has average water depth 7-9m were selected as the site for cage culture.  
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Figure1: Cage sites of reservoirs. 

Table 2 illustrate the recorded value of physicochemical parameters of surface and bottom samples 

of each reservoir. Water temperature and pH of all four reservoirs are in the acceptable limit for fish 

culture. Maximum and minimum pH values were recorded as 7.6 and 6.4 respectively. DO 

concentration of all reservoirs are in suitable level for carryout the cage culture practices. Highest 

conductivity and alkalinity were recorded in Hakwatunawa reservoir (medium perennial) in 

Kurunegala district. Total Ammonia Nitrogen (TAN), nitrate and nitrite of all four reservoirs are 

recorded in acceptable level for fish culture. Total phosphorus (TP) and Chlorophyll a (Chl a ) content 

of water directly related to the nutrient content of reservoir and those parameters are important 

physicochemical parameters need to be considered in cage culture practices in reservoirs. Because 

the effluent of cage culture operation directly discharge to the surrounding water body and it will 

cause to increase the nutrient content of the water and it lead to eutrophication condition. Highest TP 

content (0.07 mg/l) was recorded in Hakwatunawa reservoir and lowest value (0.015 mg/l) was 

recorded in Ridiyagama reservoir. The recommended TP levels for cage culture in reservoirs is less 

than 0.1 mg/l.          
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Table 2: Physicochemical parameters of reservoirs  

Water quality 

parameters  

Daduruoya 

reservoir 

Ridiyagama 

reservoir 

Hakwatunaw

a reservoir 

Murthawela 

reservoir 

SS BS SS BS SS BS SS BS 

Temperature 

(0C) 

27.8 25.2 30.43 28.5 28.3 26.5 30.7 28.5 

pH 7.1 6.8 7.6 6.3 7.6 6.1 6.4 5.3 

Conductivity 

(µS/cm) 

241.6 687 260 583 303 7.5 289 472 

Alkalinity (mg/l) 123.3 157.

8 

162.2 176 185.

5 

184.

4 

62 60 

DO (mg/l) 6.8 6.3 7.8 5.2 7.2 5.9 7.3 7.6 

NH3 (mg/l) 0.1 0.19 0.08 0.13 0.10 0.16 0.04 0.06 

NO-
3 (mg/l) 0.13 0.23 0.167 0.13

3 

0.16

7 

0.13

3 

0.04 0.06 

NO-
2 (mg/l) 0.007 0.01

5 

0.003

7 

0.00

1 

0.00

4 

0.00

4 

0.006 0.006 

TP (mg/l) 0.03 0.05 0.015 0.01

7 

0.07 0.16 0.015 0.02 

Secchi disk 

reading (cm) 

112 - 102 - 145 - 103 - 

Chl a (mg/l) 13.49 - 23.6 - 18.6 - 24.17 - 

 

Sediment quality parameters of all four reservoirs are illustrate in table 3 and parameters were 

recorded in acceptable range for cage culture. 

Table 3: Sediment quality parameter in reservoirs 

Sediment quality 

parameters 

Daduruoya 

reservoir 

Ridiyagama 

reservoir 

Hakwatunawa 

reservoir 

Murthawela 

reservoir 

Soil pH 5.5 6.7 6.4 6.1 

Conductivity (µS/cm) 560 1728 1420 870 

Organic carbon 7.8% 12.8% 9.5% 12.05% 

TP (mg/100g) 22.1 31.3 28.1 26.2 

 

Locally available ingredients such as Peliyagoda fish meal, Corn, rice bran, soya bean and shrimp 

head meal were used for feed preparation and required ingredients were purchased. 

Site selection of all four reservoirs and purchasing of feed ingredients were completed at the end of 

the May 2021. Although we finished site selection, NAQDA didnôt provide cages and other floating 

structures on time due to delay of tender procedures. Therefore, field trails couldnôt be carried out.  
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Conclusion: 

 Water quality and sediment quality of selected reservoirs are suitable for cage culture of fry to 

fingerling and sites which have an average water depth of 5-9 m is recommended.   

 

Progress:  

Financial:  62.4%     Physical: 40% 

 

Constraint:  

Study couldnôt be continued due to unavailable of cages and other floating structures on time. 

  



58  

 1.14 Feasibility studies on promoting community based oyster culture in Mannar area 

Responsible Officer(s) : A.S.L.E. Corea C. B Medagedara 

Budget  Allocation (Rs.) : 1.94 M 

Revised Budget (Rs.)  : 1.994 M 

Introduction  

Edible oyster culture has commenced in the Puttalam district and few community projects are 

ongoing. To increase the spat availability a new oyster reef was built in Kalpitiya . In view of 

expanding the culture practices it was decided to explore the possibility of oyster culture in Mannar 

district. It could increase the house hold income of fisher families and promote nontraditional 

aquaculture methods. Since the activities can be done by women it would provide self employment 

opportunities for women. Presently fishermen collect oyster from natural reefs in Manner. However 

this is seasonal as the quantity is limited when collected from the wild. 

Goals and objectives 

Increase the commercial bivalve culture among fisher communities to increase household income and 

opportunities specially for women  

Results  

Expanding commercial oyster culture 

Possible oyster culture areas in Mannar were selected on suitable environmental parameters and 3 

sites were selected in Achchankulam, Arippu and Devanpiddy. Discussions with the fisher 

communities were carryout before culture trials were commenced and community in arippu was not 

interested in participating. Therefore trials were carried out on achchankulam and devanpiddy  

Selected areas were surveyed for present oyster reefs and spat availability. Spat collectors were 

deployed near natural oyster reefs. At Achankulm Spat availability was 21 4 / 1200cm2, and at 

Devanpiddy    it was 24 6/ 800 cm2 during the mid year season on PVC and tile collectors. (April to 

September as the area could not be visited during COVID restrictions) Water quality continued in 

optimal levels during sampling. 

Water quality in sampling sites 

 Achchankulam Devanpiddy Kalpitiya 

Salinity (ppt) 10 - 30 07 - 38 16 - 32 

Water depth (cm) 23 - 82 16 - 98 60 - 122 

Temperature (oC) 27 - 32 27 - 33 27 - 31 

pH 8.1 ï 8.4 8.0 ï 8.5 8.0 ï 8.2 

Nitrate 0.03 ï 0.37 0.07 ï 0.82 0.04 ï 0.18 

Ammonia 0.004 ï 0.011 0.008 ï 0.041 0.003 ï 0.013 

Nitrite 0.002 ï 0.009 0.004 ï 0.012 0.003 ï 0.006 
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Growth studies showed a very high growth rate at Devanpiddy. 6.42mm/ month  and at 

Achchankulam the growth rate was 5.11mm/  month . Mean stocking length at both places was 36.8± 

0.58mm. Mean length after 8 months was  81.72± 2.18mm at Devanpiddy and 77.28 ±1.98.mm. 

Racks at Devanpiddy were damaged in November due to floods and some culture baskets were lost. 

All racks were renovated at both places in November to prevent further destruction. Survival at the 

end of 8 months was 93.3% at Devanpiddy and 83.5% at Achchankulam. 

 

Figure 1: Growth trends during the 8 month period 

 

 

Figure 3: Oyster survival during the 8 month period 

Monitoring new reefs at Kalpitiya 

The new reef constructed in Kalpitiya was monitored for survival and spat production. Survival of 

brood stock was 89.4% and recruitment was 16/ 2.5m3. The number of spat collected in the collectors 

were highest during October being 32/800 cm2 
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Knowledge dissemination - Awareness program 

One awareness program was held at Devanpiddy for knowledge dissemination at the beginning of 

culture program and was participated by 9 persons.  

Output  

Development of community based oyster culture in 2 places in Mannar district 

Outcome 

Increased aquaculture production 

Constraints: 

Inability to work with communities during COVID situation as fisher folk were not happy to entertain 

outsiders.  

Requested chemicals and equipment were not received. 

Adverse climatic conditions during the latter part of the year causing floods damaged culture racks. 

Site selection Mannar 

 

Achchankulam & Devanpiddy 

Culture racks  

 

Achchankulam & Devanpiddy 

 

 

Workshops for women                  Oyster growth 
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Devanpiddy    Oysters at Achchankulam after 8 months 

Spat collection  

 

Spat collector near Kalpitiya new        Spat collector Achchankulam 

reef   

Progress:  

Financial : 62.4%     Physical : 70% 
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1.15 Enhancements of community base seaweed culture-through the appropriate 

seed bank and assessment of their ecological important. (Carbon sequestration and 

habitats improvement).  
Officer/s responsible   : J. S. Jayanatha 

Budget Allocation (Rs.)  : 2.58 Mn 

Revised Budget (Rs.)   : 1.847 M 

Introduction : 

The rising of earth temperature is critical issue in present and future; one of the main strategies to 

control rising earth temperature is increase of Carbon uptake (sequestration capacity extent). This 

study aimed to estimate the carbon sequestration from atmosphere by taking advantages of seaweed 

and plants. Seaweed is potential marine vegetation which can be use solar radiation for bio-fixing of 

Carbon dioxide source into living tissue as biomass. Through the photosynthesis, microalgae can 

convert inorganic Carbon into their in their biomass and transferring through the food web in 

herbivores (Erlania and Radiarta 2015, Jensen et al., 2018). The using raw material for produced 

fertilizer is most popular among the countries. Therefore, main trend to collect wild Gracilaria 

salicornia from Mannar region. To be sustainable utilization availability of biomass of this species 

must be estimates. 

Main objectives: 

Established seed bank to carter to community base requirement. 

Rapid assessment of G. saliconiain  Mannar ï Kiranchi area 

Determination of ecological carbon fixing rates in different culture species 

Specific Objective/s: 

estimation of carbon sequestration in K. alverazii,  

unit biomass calculation of G. saliconia  

Methodology (Study area, Field sampling, data collection and analysis) 

The Carbon sequestration of seaweed/macro algae was estimated using the oxygen exchange method. 

The Kappaphycus alverezii green and brown strains were used. Thallus sections weighted 10g were 

inserted into clear bottles filled with seawater and incubated for 3 hours with 3 tree replicates to 

seaweed and bottles were attached to the seaweed culture lines. 

 The bottles filled with ambient water (with usual seawater with phytoplankton) were used as control. 

After 3 hours titration was used to ensure the oxygen exchange in the each bottles, results converted 

to Carbon sequestration. The total carbon sequestration each cycles was estimated. 

The estimation of carbon sequestered in Kappaphycus biomass calculation was done measuring 

carbon content. 

Thus carbon sequestration was calculated using formula described by Muraoka,2004. 
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C seq=A×S×P-B ratio × C 

total area of cultivation site=20 acres  

standing stock of kapphycus (g/m2) 

P-B ratio: implies with production-biomass 

C: carbon content (%) 

SGR = {(Wt/W0)1/t -1}×100%  

where: SGR = specific growth rate (%/day), Wt = final weight (g), W0 = average initial weight (g), t 

= length of cultivation (days).  

Sampling procedures- 

Quadrate (0.25m2 ,n=67) measurements of fresh weight biomass  were made for the dominant area. 

Quadrates were haphazardly thrown, with all macro algae removed ad obtained fresh weight. The 

central location transects were recorded using GPS unit. Species were identified and divided into 

groups for weighing in the boat. 

Study area- 

Collections were made at Kiranchi area, shore is characteristics by soft and brain coral rich area. The 

Rocky tidal pools of various sizes important for different micro-and macro algae distribution. 

Plant collection- 

The algae collection was made in 2021 during the low tide from January-March due to Covid-19 

pandemic. Sampling for biomass estimation was carried out according to Buriyo (1999). 

Activities proposed to be completed during the period 

assessment of G. saliconia biomass, 

carbon sequestration from K. alverazzi 

Results: 

Activities carried out:  

Total surveyed area         =16.75m2  

Total number of quadrates(n)  = 67 

 Total fresh weight                   = 178738g 

 Total weighing plants                        =389 

 

Fresh biomass during the survey along the inter tidal areas =10670.93g/m2 
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1 - 25 days, 2 - 45 days (20 acres extent production) 

Fig.1 Carbon sequestration in K. alverazii with different harvesting stage. 

 

Fig-2 Adult seaweed growth increment during the study 

Outputs & outcomes 

The production of G.salicornia could be targeted to only few members in kiranchi area. Fresh biomass 

during the survey along the inter tidal areas =10670.93g/m2 

The K.alverazii has shown highest sequestration process during the young stage. 

Increasing number of production units would be advantages to climate change mitigation process. 

Conclusions 

The harvesting if wild G.salicornia could be achived upto 50% of the thier bundance. 

The K.alverazii aquaculture needto be suppply technical support for incrasing farming extent. 

Recommendations 

The harvesting quantity need to be control around 50% from the total and licensing method and follow 

up measures must be taken before devastating seafloor. 

Constraints- 

Regular monitoring and quantification have not been conducted during the covid situation. 

Progress:  

Financial : 52.8     Physical : 60%  
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1.16 Disease monitoring, prevention and monitoring water quality conditions for 

health management in shrimp aquaculture industry in Sri Lanka 
Officer/s responsible  : LakshikaJayasekara, Pradeep Chathuranga,  P.P.M. Heenatigala, 

Budget Allocation  (Rs.) : 4 Mn 

Revised Budget (Rs.)  : 4.20 M 

Introduction  

Aquaculture remains highly vulnerable to adverse impacts of disease. Disease outbreaks in recent 

years have affected marine shrimp farming in several countries around the world. In the early days of 

shrimp aquaculture, pathogens were largely limited to specific geographic locations. However, the 

rapid growth of the industry and the associated globalization of trade led to the emergence of serious 

diseases in Asia (spherical baculo-virus (SB), yellow head disease (YHD) and white spot disease 

(WSD)). The majority of these diseases have caused significant production issues in shrimp farming 

regions distant from their original site of emergence. 

Disease plays a major role in limiting shrimp production from aquaculture. Approximately 40%of 

potential penaeid shrimp production is estimated to be lost to infectious diseases each year (Stentiford 

et al., 2012). Approximately 60% of disease-associated losses in shrimp aquaculture are attributed to 

viruses, with bacteria accounting for a further 20%.As noted by Stentifordet al. (2012), the emergence 

and rapid spread of serious diseases of penaeid shrimps on a regional and global basis has resulted 

primarily from poor industry practices, including the careless trans-boundary movement of brood 

stock and PL of unknown or poorly known health status and the common practice of siting shrimp 

production facilities near natural water bodies where transfer of pathogens between cultured stocks 

and wild decapods crustaceans continues to contribute to the emergence of new diseases, even in 

originally SPF stocks of penaeid shrimp. In the future, improved siting of farms in bio-secure settings 

is expected to contribute to a reduced emergence rate of significant pathogens in penaeid shrimp 

(Flegel, 2012). 

Concerning the high growth rate and stocking density, L. vannamei,a non-native shrimp species has 

been very recently introduced to our shrimp culture systems and imported SPF brooders are used for 

the seed production. However the effect of this species on our culture system is not known. L. 

vannamei has been identified as the carrier for number infectious diseases. It is now being apparent 

that many of the introductions and movements of aquatic animals have been responsible for the 

introduction and spread of aquatic animal pathogen species into new geographical areas and hosts. 

Once established in natural environment and hosts, such pathogens are almost impossible to eradicate. 

Thus close monitoring of L. vannamei culture in Sri Lanka is an urgent requirement for disease 

prevention and management in the culture system. 

Luminescent vibriosis is one of the major disease problems in shrimp culture. As luminous vibrios 

affect serious mortalities in shrimp larval rearing systems, it is imperative that measures for their 

control be developed. Chemical treatment of luminous vibriosis among shrimp larvae is quite limited 

because of the ineffectiveness of existing and readily available drugs, possible development of 

resistance in bacteria, it appears that the best method would still be prevention, with particular 
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concentration on rigorous water management and sanitation to prevent the entry of luminous vibrios 

through the culture water. 

Main objective 

Activity 01: Disease monitoring, prevention and health management in L. vannamei culture 

Activity  02: Bio -Control of Luminous Vibrios in Shrimp hatchery systems. 

Objective/s 

Activity 1:  

Monitoring/ identify the disease outbreaks in L. vanamei culture systems.   

Identify the suitable preventive and control measures to minimize the virus disease out breaks in 

shrimp aquaculture. 

Minimize losses from disease outbreaks through early disease diagnosis.   

Recommend suitable control measures and corrective actions for the disease identified 

Develop of database on disease outbreaks in shrimp aquaculture 

Activity 2:  

Identify the roots of infections /associated factors causing the luminous disease outbreaks with respect 

to biosecurity measures.  

Evaluate the water treatment system and their effectiveness. 

Identify the suitable preventive and control measures to minimize the bacterial disease outbreaks in 

shrimp hatcheries.  

Methodology 

Activity 01: Disease monitoring, prevention and health management in L. vannamei culture 

Samples were collected representing all 5 shrimp culturing zones and background data collected with 

the help of pre developed questionnaire. 

DNA was extracted using extraction buffer of IQ 2000 test kit WSSV detection test kit 

PCR was performed with Test kit IQ 2000. 

Identification of disease positive shrimps. 

Diseases monitored under the disease monitoring programme 

White spot disease (WSSV) 

Infectious Hypodermal and Haematopoietic Necrosis disease (IHHNV) 
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Activity  02: Bio -Control of Luminous Vibrios in Shrimp hatchery systems 

Hatcheries (A grade, B grade and C grade) selected to conduct the study with the help of SLADAA. 

Background information of all hatcheries collected with the help of pre developed questionnaire 

Water treatment systems of all hatcheriesmonitored. 

Several sampling carried out. 

Total vibrio count (TVC), of the samples collected carriedout in the laboratory. 

Sequencing based bacterial identification carried out to identify the pathogenic bacteria when 

required. 

Recommending corrective actions and management plans. 

Activities proposed to be completed during the period 

Activity 01/02 

Activities targeted for the year included; Procurement of Test kits (PCR), chemicals, consumables 

and equipment 

Sample and data collection from shrimp farms/hatcheries  

Laboratory analysis (PCR analysis for diseasesand Bacteriology analysis). 

Results:  

Activity 1:  

Procurement of consumables /chemicals /commercial diagnostic kits 

Shrimp samples collected from 300 sampling points of 100 grow out ponds, representing all 05 Zones, 

for PCR analysis from farms ranging from Grade A, Grade B+, Grade B, and Grade C. 

Extraction of DNA done for all 300 samples by pooling to get 100 DNA samples of respective ponds 

as well as WSSV and IHHNV testing done for the samples.  

Diagnostic kits for other diseases acquired, in view of continuity of the project. 

Figure1: Percentages of grouped samples as per stocking density (Unit: animals/ m2) 
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Figure 2: Prevalence analysis on WSSV with current data 

WSSV - Negative 94.00% 

WSSV - Positive (Severe) 1.00% 

WSSV - Positive 

(Moderate) 4.00% 

WSSV - Positive (Light) 1.00% 

 

 

Figure 3: Prevalence analysis on IHHNVwith current data 

IHHNV - Negative 97.00% 

IHHNV - Positive 

(Moderate) 1.00% 

IHHNV - Positive (Very 

light) 2.00% 
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Activity 2:  

Procurement of consumables /chemicals 

Water samples collected from 52 sampling points (including initial tank, chlorinated tank, post-UV 

treatment, post-larval tank) to represent 11 hatcheries for bacteriology analysis of 52 samples. 

Areas samples collected from 

Thoduwawa road, Ambakandawila, Chillaw 

 

Analysis 

Vibrio positive samples: 16 

Rate positive/analyzed: (16/52) 30.76% 

Figure 4: Vibrio isolated from water samples collected from shrimp hatcheries 

 

 

Outputs & outcomes 

Output:  

Generate prevalence information on accurate information of the disease circulating in the shrimp 

farming industry and hatcheries 

Strengthening the disease diagnostic capacity at NARA dealing with related research on aquaculture 

bio technology. 

IHHNV - Negative IHHNV - Positive (Moderate) IHHNV - Positive (Very light)
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Outcome:  

Generating data for formulating and improving regulations for better disease management techniques, 

that could ultimately safe guard the sustainability of shrimp aquaculture and shrimp production in Sri 

Lanka. 

Conclusions 

With current data generated, we have observed an annual prevalence of the respective diseases as 

follows; White spot syndrome virus (WSSV) to be prevalent 6%, whereas, Infectious Hypodermal and 

Haematopoietic Necrosis Virus (IHHNV) to be prevalent 3%;  

Recommendations 

Acquire longitudinal and continuous data over several years to confirm and establish thefigures as 

the annual prevalence rate of the industry for the respective diseases (WSSV, IHHNV). 

Expansion of PCR diagnosis of shrimp diseases further for the diseases for which, commercial 

diagnostic kits are procured (Taura syndrome (TSV), Yellow head disease (YHV), Necrotizing 

Hepatopancreatities (NHP), Acute Hepatopancreatic Necrosis disease (AHNDP)) 

Expansion of bacteriology analysis to further tests including Total Plate Count. 

Constraints 

The pandemic and island-wide imposed lock down resulted in an year long delay, in procurement of  

disease diagnostic kits/ chemicals/ consumables. As such, the commercial diagnostic kits for testing 

4 other shrimp diseases were acquired only in last month of the year. 

Due to lack of human resource, and island-wide imposed lock down sample collection and analysis 

for bacteriology analysis (activity 2) was limited to final quarter of the year. 

Initially the project included another component (activity 3) for Monitoring water quality condition 

in Effluent and Estuarine Water source in Shrimp Farming area in North western province, however, 

due to lack of human resource, and island-wide imposed lock down sample collection and analysis 

was hindered. 

Progress:  

 Financial :95.3%     Physical : 98% 
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1.17 Surveillance of disease prevalence in aquaculture with special reference to 

ornamental fish, Mud Crab (Scylla serrata) and Giant Fresh water Prawn 

(Macrobrachiumrosenbergii) in selected areas of Sri Lanka. 
 

Officer/s responsible  : A. D. W. R. Rajapakshe 

Budget Allocation (Rs.) : 1.765 Mn 

Revised Budget (Rs.)  : 1.333 M 

Introduction:  

 Diseases are one of the major constrain in ornamental industry. Among these diseases Bacterial, viral 

and parasitic infections can be found. Parasitism is one of the most impacting problem in aquaculture 

industry and it is well established in ornamental fish industry that bacterial infections are responsible 

for heavy losses from the farm level to the hobbyist tanks (Hettiarachchi, D.C and 

Cheong,C.H;1994.). 

The effect of parasitism in fish result poor growth /production and the susceptibility to secondary 

infections (Scholz, 1999).Most parasitic diseases harm the quality of fish which directly affects the 

marketable price of fish. Therefore attempt will be made to determine the prevalence of gill and skin 

parasites in most common fresh water ornamental fish species and investigate the bacterial infections 

in ornamental fish in these two district by characterizing the pathogen and to determine the sensitivity 

of the bacteria involved to commonly used antibiotics with a view to provide the farmers with the 

information on effective treatments. 

Activity 1: Surveillance on Disease condition of wild and cultured Mud Crabin Western and 

North Western Province in Sri Lanka 

Mud crab farming is being popularized among Sri Lankan farmers at present. Most of the mud crabs 

are been collected from the wild. There is a good demand for Mud Crab in the local and export 

markets. Pond culture and vertical crab farming are being practiced in coastal areas in Sri Lanka 

mainly in lagoon areas such as Negombo, Chilaw and Puttlam. Frequent disease incidence have been 

recorded in cage culture and vertical farming practices of mud crab. Nevertheless systematic 

surveillance on crab disease incidences has not been so far carried out in Sri Lanka. 

Therefore this study will be focused on the prevailing disease conditions of wild and cultured crab in 

selected areas and attempt will be made to diagnose the etiology. 

Activity 2: Surveillance of disease prevalenceof Giant Fresh Water Prawn (Macrobrachium 

rosenbergii) in two hatcheries and selected tanks in Hambantota District. 

Giant Freshwater Prawn, is a main candidate for aquaculture in inland waters due to the attributes of 

becoming gravid in captivity, availability of established techniques for seed production in hatcheries 

and grow-out culture (Ariyaratne & Amaraweera, 2015). This species has recently emerged as an 

important shellfish species for culture in south Asian countries after the significant losses observed 

in penaeid shrimp culture during mid-1990s due to viral diseases (Hasanuzzaman et al. 2009). Faced 
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with increasing disease problems in penaeid shrimp culture, farmers turned to freshwater prawn 

farming. Freshwater prawns were considered relatively less susceptible to diseases. However, with 

intensification of culture and increased world trade of the farmed species, emerging diseases are 

beginning to constitute an increasingly serious health problem in freshwater prawn culture (Pillai, 

and Bonami, J.R, 2012). National Aquaculture Development Authority (NAQDA) also has stocked 

M. rosenbergiil arvae in minor perennial reservoirs and has obtained poor survival (J.M. Asoka, Pers. 

Comm. 2007).Therefore attempt will be made to identify the disease conditions of fresh water prawn 

larvae and adult in selected places. 

Objectives:  

Understanding   the   commonly encountered disease conditions   in ornamental industryand 

investigate the therapeutic and control measures. 

Study the seasonality   of the parasites and bacteria inhabiting in selected ornamental fish species. 

Aware the farmers   to identify ornamental    disease conditions& to apply control measures  and  to 

inform or bring the samples with desired transportation methods. 

Investigation on  disease conditions of wild & cultured Mud Crab and Fresh water prawn in Sri Lanka 

Activities carried out (Methodology)  

Conducted Literature survey on   prevailing disease condition in ornamental, crab and 

Macrobrachium industry. 

 Selected   sites from Negombo, Chilaw, Kalutara, Matara and Hambantota.  

 Collected Samples and information from each sites   at monthly intervals. 

Analyzed the samples in the laboratory and identified the parasite and bacteria cultures. 

Clinical and histopathological observation were   carried out.  

Conduct challenge experiment in the laboratory for the bacteria extracted from guppy fish. 

Findings 

Water Quality results obtained from disease infected farms 

Ornamental Farms 

Site 

No. 

pH DO 

(mg/l) 

Tem. 

(Co) 

Ammonia  

(mg/l) 

Nitrite 

(mg/l) 

Nitrate 

(mg/l) 

1 7.20 6.8 25.8 0.3 0.154 0.8 

2 7.01 5.9 26.5 0.89 0.214 0.9 

3 7.08 6.4 25.5 0.91 0.356 1.3 

4 7.05 6.2 26.1 0.59 0.169 1.1 

Crab Farm (Chilaw) 

Pond Alkalinity  

(mg/l) 

pH Salinity 

ppt 

Ammonia 

(mg/l) 

PO4-

(mg/l) 

Nitrite 

(mg/l) 

Nitrate 

(mg/l) 

1 100 7.52 8 0.04 0.09 0.016 1.5 

2 107 7.48 8 0.01 0.66 0.009 0.5 

3 118 7.62 9 0.03 0.85 0.01 0.4 

Negombo Lagoon 
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Fig. 1 : Sample collection and microbiological analysis 

Limited field visit were conducted for crab an Macrobrachium  disease investigations.Bacteria 

isolated from the samples and should be identify the species level  by sequencing.Mainly focused on 

the guppy disease condition in Kalutara district and collected water and fish samples.Investigations 

revealed that the isolated bacteria are non pathogenic by challenge studies. Therefore it  is suspected 

that due to viral infection and samples were submited to CAADDAR for futher investigations. 

Conclusions 

Further studies needed foe better conclusion. 

For guppy disease condition , there should be a collobaration with NAQDA,CADDAR 

Outputs   

Isolated bacteria for guppy are non pathogenic. 

 External parasites  are not prominant in aquarium fish 

Progress:                       

Financial   :30.9%                        Physical    : 40% 

Constraints:  

Unable to continue the project work due to COVD 19 impact. 

Cage culture activities were reduced due to the heavy rain conditions in  Negombo . 
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1.18 Establishment of Epidemiology unit at National Aquatic Resources Research and 

Development Agency (NARA) and Establishment of a PCR laboratory facility for shrimp 

aquaculture research at Pambala and shrimp disease monitoring unit at Baththuluoya, 

Chilaw. 
 

Officer/s responsible  : P.P.M. Heenatigala, WasanthaRajapaksha,  B. M. L. P. 

Jayasekara 

Budget Allocation (Rs.) :0.7 Mn 

Revised Budget (Rs.)  : 0.518 M 

Introduction:  

NARA is the premier institution for Scientific Research in Conservation, Management and 

Development of Aquatic Resources in Sri Lanka, it aims for high quality research and training and 

disease diagnostic capacity in aquaculture sector to satisfy the present and future scientific and 

technological demand of the fisheries sector. In order to achieve this goal, 

critical research and facilities, infrastructure enhancements and academic gaps and shortfalls of the 

institution must be ameliorated and/ or eliminated.  

As currently there is no establishment in Sri Lanka specifically for epidemiology of fish health, to 

provide advisory and consultancy services on scientific and technological matters relating to the 

aquatic animal health management and conservation development of aquatic resources. Thus, 

establishing an epidemiology unit of aquatic animals, at NARA is timely and an urgent requirement 

for the development of the aquaculture sector of the country and at the same time utilize the existing 

aquatic resources effectively.  

More over as the key research and development institute related to aquatic resources, expanding the 

disease diagnostic and monitoring capabilities of  NARA up to regional level, by establishing regional 

units as centres for aquaculture disease monitoring and management would be mandated for the 

sustainable aquaculture development. Through that NARA will be able to provide expert support in 

more rapid, efficient and effective manner in aquatic animal disease monitoring as well as diagnosis 

in aquaculture facilities in every region and imported and exported aquatic animals 

Objectives: 

Provide rapid and better aquaculture health extension services through conducting applied research, 

quarantine, surveillance and bio-security programs. 

Upgrade and enhance laboratory diagnostic services for finfish and shellfish clients. 

To enhance the instituteôs ability to adopt and use advance technologies with knowledgeable staff. 

To build a more efficient, effective and highly motivated team which enhance the instituteôs position. 
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Establish a fully equipped PCR facility at Pambala and decentralise the PCR reaction load carried out 

at NARA premises and easy access to farmers for the NARA disease diagnosis services. 

Activities carried out (Methodology) 

Purchasing work for required chemicals for epidemiology work were completed. 

4 site visits carried out to select the suitable location to establish PCR laboratory at Chilaw area 

Condition of the available machines /equipment at North western provincial (NWP) regional 

resources development authority was assessed. Report on acquirable equipment, further necessary 

equipment to establish a laboratory and staff requirement is prepared.  

2 meetings were held with the managing director of NWP regional resources development authority, 

Pambala to obtain facility to accommodate PCR laboratory Pambala. 

1 meeting with NWP regional resources development authority, Pambala and secretary to the minister 

was held as further discussion. 

As the previously agreed site offered by NWP regional resources development authority, Pambala is 

not availableanda different location with semi constructed establishment at Mundalama was proposed 

by NWP regional resources development authority.  

After visiting the site, the total financial requirement for construction, maintenance and acquiring 

necessary facilities, machines and staff, was assessed.  

Outcome: 

As the space that had been previously used for activities of the PCR laboratory is now being used for 

tissue culture purposes by the staff of Regional Resources Development Authority, NWP, Pambala, 

an abandoned establishment at Mundalama was proposed to be used for the laboratory for NARA. 

Accordingly, the NARA team visited to the Mundalama said place (Figure1).After visiting the site, 

it was decided that should the NWP reach an agreement with NARA to provide the facility to NARA, 

NARA could renovate/ establish additional construction to develop the facility as a PCR laboratory. 

In such case, NARA would newly recruit two research assistants, a laborer/ helper and a security 

officer to maintain the laboratory. As an incentive for providing the premises, in case of 

commercializing the PCR testing services provided by NARA for shrimp farmers at the facility, the 

possibility of channeling a certain percentage of any profit generated, to North Western Provincial 

Council was also discussed. 
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Fig 1: Site visit Mundala to establish PCR laboratory 

NARA team sent an official request to the NWP office, to obtain the establishment long term. 

And the board decision (Annexure 2) given by the NWP was as follows. 

The electricity and water supply for the building will be provided by NWP using their funds.  

The maximum rental period for the building was 05 years and agreed to renew further with the 

agreement of both parties. 

NARA has to pay Rs. 15,000.00 per month. 

Annexure 2: 
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Progress:                      

Financial  : 25.6%                Physical : 40% 

Constraints: 

The previously agreed site offered by NWP regional resources development authority, Pambala is not 

available anymore as it is been planned to use for tissue culture laboratory expansion by the said 

authority. 

COVID pandemic condition limited the targeted activities.   
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2 Marine Biological Research Division  
 

No Project Title  On 

going  

New 

2.1 Monitoring and assessment of small pelagic fishery resources  Ongoing  

2.2 Monitoring and assessment of large pelagic fishery resources Ongoing  

2.3 Study of some biological and fisheries aspects of selected 

edible finfish species in the demersal fishery in the South-

eastern coast of Sri Lanka 

Ongoing  

2.4 Biological and fisheries aspects and population characteristics 

of data poor Anchovy fishery in West Coast, Sri Lanka. 

 New 

2.5 Study of biology, fisheries and population structure of 

common shark species of Sri Lanka and the status of shark fin 

trade. 

Ongoing  

2.6 Sea urchin fishery development in Sri Lanka. Ongoing  

2.7 Sea cucumber fishery assessment in Northern and 

Northwestern waters 

Ongoing  

2.8 Spiny lobster fisheries management, in situ                

conservation of berried spiny lobsters and lobster fattening  

Ongoing  

2.9 Assessment of ecosystem health using bio-indicators 

associated with nutrient enrichment and sedimentation on 

some targeted coral reefs in Sri Lanka 

 New 

2.10 Studying the fisheries and marine mammal interactions and 

declaration of marine mammal protected areas in Sri Lanka 

Ongoing   

2.11 Strengthening marine fisheries data collection in Sri Lanka  

 

Ongoing   

2.12 Fisheries independent surveys in the coastal areas in Sri Lanka Ongoing  

2.13 DNA barcoding of marine fish species found around Sri 

Lanka. 

 New 
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2.1 Monitoring and assessment of small pelagic fishery resources 
 

Introduction 

Coastal fisheries in Sri Lanka primarily target small pelagic species but also other species including 

large pelagic and demersal fish. The small pelagic group represents over seventy marine species found 

in Sri Lankan waters. However, the key target species groups in the fishery are sardines, herrings, 

anchovies and mackerels. Unsustainable fishing practices exist in the fishery such as effort increase, 

night fishing during spawning seasons and use of smaller mesh size gillnets operated targeting 

immature fish.  

Small pelagic fish species form an important part of the animal protein requirements of Sri Lankans 

while contributing over 40% to the marine fish production of the country. The small-scale artisanal 

fishermen operated with small meshed gillnets and outboard engine Fiber Reinforced Plastic (OFRP) 

boats mostly targeting small pelagic fish species. Surrounding nets are also used in some districts. In 

addition, the beach seine, a traditional fishing gear operates seasonally in Sri Lanka, also catches a 

considerable quantity of small pelagics. However, at present, there remains a doubt in the potentiality 

of coping with the unprecedented challenge of rapidly growing food demands under the unsustainable 

fishing practices and deteriorating environmental conditions with limited small pelagic resources. 

Marine Biological Resources Division (MBRD) of NARA has been monitoring small pelagic fish 

landings over a number of years with the aim of assessing the status of the resources with the key 

objective of ensuring the long-term sustainability of the resources. MBRD continued the port 

sampling data collection program at major and minor small pelagic fish landing sites in Sri Lanka in 

2021 despite the COVID-19 pandemic situation.  Further, the biological study on Big eye scad Selar 

crumenophthalmus and Indian mackerel, Rastrelliger kanagurta, of the west coast of Sri Lanka were 

conducted. These investigations help to provide the needful recommendations for the  sustainable 

utilization of the small pelagic resources. 

2. Officer/s responsible:   

Dr. S.S.K. Haputhantri, Dr. R.P.P.K. Jayasinghe, Ms. K.H.K. Bandaranayake, Mr. Madhura 

Weerasekara, Ms. Udari Ayesha and Ms. Dilukshani Gayathri 

3. Main objectives 

Collect and analyze catch and effort data, fishery-related parameters and biological data to assess the 

small pelagic fishery resources  

Assess the status of key stocks in the West coast  

Establish strategies for development / management of small pelagic fishery resources.  

Provide management recommendations for sustainable utilization of relevant fishery resources. 

4. Specific objective/s:  

Updating the small pelagic database for commercially important species 
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Carryout biological studies for selected key species  

5. Materials and methods 

Data collection 

The small pelagic fishery data collection was carried out at major and minor landing sites of the island 

according to the new sampling scheme developed under the Sri Lanka- Norway bilateral project. The 

data collection included reporting fish landings by species, details on fishing operations: fishing time 

(true fishing time and total fishing time), gear operated depth, number of fishing devices used and 

their sizes (for example, number of net pieces used in the gillnet fishery and their mesh sizes). In 

addition, biological data (length-frequency data) of key species were collected. The data collected by 

tablet software is stored in a database maintained by the Department of Fisheries and Aquatic 

Resources (DFAR).  

Biological data analysis of commonly caught small pelagic species 

The samples of the Big eye scad Selar crumenophthalmus and Indian mackerel, Rastrelliger 

kanagurta were collected from Beruwala, Negombo and Chilaw landing sites. Length (SL, TL) and 

body depth of all the individuals were measured to the nearest 0.01 mm, body weight was weighed 

to the nearest 0.1 gram. Growth coefficient (b) and condition factor (K) were analyzed to get the 

length-weight relationship of each of the species and sex was determined by internal examination. 

Maturity of gonads was macroscopically examined from the weight, colour, shape of the gonad. 

Percentage of mature fish were plotted against length frequency and the size at which 50% and 95% 

of the fish attain maturity were calculated to find out the size at maturity. Size at first sexual maturity 

was assessed using the following equation: P = A (1+e (-r (Lt-L50)))-1; where P is the proportion or 

ratio of reproductive females for each size class; A is the curve asymptote; Lt is the total length (cm) 

and L50 is the size at first maturity (Nelson et al 2009) in Solver function in MS Excel.  

CPUE standardization  

The historical fisheries data collected since 2000 was made use of for assessing the stock status of 

key small pelagic stocks on the west coast.  Accordingly, the catch per unit effort (CPUE) of 80ported 

sardinella (Amblygaster sirm) in the small meshed gillnet fishery operated with OFRP boats on the 

west coast was standardized by Generalized Linear Models (GLM) using the Delta-log normal 

approach. The CPUE data of A. sirm were first prepared in the form of catch in kilograms per boat 

per hour and this was used as the response variable for CPUE standardization. The categorical 

predictor variable considered are year (20 levels: 2000, 2001, é, 2019), season (4 levels, 1: January 

ï March; 2: April -June, 3; July ï September; 4: October - December), district (3 levels: Kalutara; 

Negombo; Chilaw), total fishing time (TFT) (4 levels: 1: < = 6;  2: 6> and <=12; 3: 12> and <=18; 4: 

>18), gear operated depth (FD) (5 levels: 1:1< and >=20; 2: >20 and <=40; 3: >40 and <=60; 4: >60 

and <=80; 5: >80) and number of net pieces (NNP) used (5 levels:1: 1 -10; 2:11-20; 3:21-30; 4:31-

40; 5:41-50). 

Stock assessment of A. sirm using JABBA and LBSPR 

JABBA (Winker et al., 2018) is a generalized Bayesian State-Space Surplus Production Model. 

Default JABBA features include: 1) an integrated state-space tool for averaging and automatically 
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fitting multiple catch per unit effort (CPUE) time series; 2) data-weighting through estimation of 

additional observation variance for individual or grouped CPUE; 3) selection of Fox, Schaefer, or 

Pella-Tomlinson production functions; 4) options to fix or estimate process and observation variance 

components; 5) model diagnostic tools; 6) future projections for alternative catch regimes; and 7) a 

suite of inbuilt graphics illustrating model fit diagnostics and stock status results (Winker et al., 2018). 

Data poor stock assessment methods have been developed for assessing the fish stocks and length-

based spawning potential ratio (LBSPR) is a widely applied method (Hordyk et al., 2014; Hordyk et 

al. 2015a & 2015b; Prince et al., 2015).  This approach is a cost-effective method to assess data poor 

fisheries using length-frequency data (Hordyk et al., 2014; Hordyk et al. 2015a & 2015b).  

Accordingly, the LBSPR model always needs minimal data: length composition and life history 

information with regard to the species concerned. Normally, life history parameters such as LÐ, k and 

M are estimated with uncertainties.  Therefore, stochastic LBSPR in which SPR is defined with an 

uncertainty of LÐ and M/k is better than the deterministic SPR in which SPR is estimated without 

considering the uncertainty of life-history parameters.   

Annual catch estimates and normalized CPUE indices of A. sirm were made use for the stock 

assessment conducted using JABBA. Since the estimated CPUE index at the beginning of the time 

series of spotted sardinella was low, the first data point was excluded. The stock assessment models 

were constructed in an open-source environment, JABBA (Winker et al. 2018). 

A sensitivity analysis with regard to hyperdepletion and effort creep with the uncertainty in the catch 

estimates was carried out.  Accordingly, each model was run for 300,000 iterations, sampled with a 

burn-in period of 50,000. The estimated values for management reference points (MSY, B/ B msy, and 

F/F msy) with respect to different input data were explored accordingly. The sensitivity was examined 

with the Schaefer, just for a reference case. 

SPR requires some input values based on life-history parameters which are natural mortality (M), 

growth coefficient (K), asymptotic length (LÐ), and length at 50% maturity (L50) and 95% 

maturity(L95). The below values are average values in the life history parameters of A. sirm for the 

west and southwest coasts of Sri Lanka obtained from FishBase (Fröese and Pauly, 2020): 

L Ð =25.3, 

k=1.58, 

M/k=1.95, 

L50=15.45 (Karunasinghe and Wijeyaratne 1998),  

L95=16.6 

In addition, the length data file used for LBSPR assessment comprises of length data of A. sirm in 

2002-2006, 2008 -2009 and 2018 ï 2020. In order to describe the uncertainty of SPR estimation, a 

bootstrap in which one thousand iterations were run specified prior distributions for the M/k with CV 

0.2, K with CV 0.1, and L Ð with CV 0.1. The limit and target reference points were set at 20% and 

40% of the SPR respectively. 
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6.  Results and discussion  

The standardized CPUE indices were obtained using the results of Bernoulli-based and Gaussian-

based GLM models (Figure 1). The lowest standardized CPUE indices were respectively reported at 

the end and start of the time series (Figure 2). 

 

Figure 1: Estimated relative indices of A. sirm in the west coast small mesh gillnet fishery, Sri Lanka 

using Bernoulli-based and Gaussian- based GLM models 
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Figure 2: Standardized catch per unit effort (CPUE) of A. sirm in the west coast small mesh gillnet 

fishery, Sri Lanka using the delta-lognormal method. Values were scaled by dividing their means.  

The results of the JABBA worst-case assessment for spotted sardinella on the west coast of Sri Lanka 

indicate that the stock is overfished and subject to overfishing (Figure 3).  

 

Figure 3: Trajectories of (a) B/BMSY (top left) and (b) F/FMSY (top right) for spotted sardinella in 

the west coast, Sri Lanka (2000-2019). Grey shading indicates 95% credibility intervals, (c) JABBA 

SP-phase plot showing estimated surplus production curves and catch/biomass trajectories as a 

function of biomass shown for the worst-case scenario. MSY estimates are illustrated with 95% C.I.s 

(grey shaded area) (bottom left) (d) Kobe phase plot for the JABBA worst-case scenario showing the 

estimated trajectories (2000ï2019) of B/BMSY and F/FMSY. Different grey shaded areas denote the 

50%, 80%, and 95% credibility interval for the terminal assessment year. The probability of terminal 

year points falling within each quadrant is indicated in the figure legend (bottom right).  

The Base case scenario produces a B/B msy trajectory more than 1 except in 2018 (Figure 4). 
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Figure 4: Trajectories of (a) B/BMSY (top left) and (b) F/FMSY (top right) for spotted sardinella in 

the west coast, Sri Lanka (2000-2019). Grey shading indicates 95% credibility intervals, (c) JABBA 

SP-phase plot showing estimated surplus production curves and catch/biomass trajectories as a 

function of biomass shown for the Base case scenario. MSY estimates are illustrated with 95% C.I.s 

(grey shaded area) (bottom left) (d) Kobe phase plot for the JABBA Base case scenario (R2) showing 

the estimated trajectories (2000ï2019) of B/BMSY and F/FMSY. Different grey shaded areas denote 

the 50%, 80%, and 95% credibility interval for the terminal assessment year. The probability of 

terminal year points falling within each quadrant is indicated in the figure legend (bottom right).  

Among different years considered under the study for the spoted sardinella assessment conducted 

using stochastic LBSPR, the respective stock remained relatively in a healthy state in 2005, 2006, 

2008 and 2009 compared to other years (Figure 5). The worst-case in which median SPR has reached 

the limit reference point was reported in 2020. This suggests that the stock is no longer sustainable at 

the current exploitation level and strong management measures are needed at this critical stage to 

rebuild the spotted sardinella stock in the west coast. 
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Figure 5: Box plots for summarizing the results of stochastic LBSPR assessment of spotted sardinella 

in the west coast, Sri Lanka (2000-2019) 

 

Biological study of Big eye scad, Selar crumenophthalmus and Indian mackerel, Rastrelliger 

kanagurta 

The total length of the Big eye scads ranged between 125 mm ï 250 mm with a mean of 201.85 2.80, 

which shows negative allometric growth (b<3). The total length of the Indian mackerel ranged 

between 160 mm ï 261 mm, with the mean of 219.71 3.43 showing the Positive allometric growth 

(b>3). Size at maturity (TL50) of big eye scads was 241 mm, and size at maturity (TL50)  of Indian 

mackerel was observed to be 210 mm. 

  

Figure 6: Length weight relationship of a) Big eye scad and b) Indian mackeral 
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Figure 7: Size at maturity a) Big eye scad and b) Indian mackeral 

 

The study was planned to be conducted by obtaining the samples from every month but the prevailed 

pandemic condition and banning of fishing announced with the XP pearl environmental disaster 

caused the discontinuation of data collection.  

 

7. Conclusions and recommendations 

Small pelagic fishery is conducted by the small mesh gillnets in the west coast, Sri Lanka and plays 

a vital role and is extremely important in small-scale fisheries in Sri Lanka. 

The key target species in this fishery are spotted sardinella (Amblygaster sirm) and sardinella species 

comprising of Sardinella albella, Sardinella gibbosa and Sardinella longiceps. 

The increased fishing effort in terms of operated boats in the small pelagic fishery has adversely 

affected the biomass of key species and the study highlights the necessity of formulating and 

implementing a fishery management plan that will cap effort where it currently is. 

Other unsustainable fishing practices exist in the small pelagic fishery that should be controlled or 

banned. For example, night fishing conducted during the spawning season of the key small pelagic 

species and the use of smaller mesh size gillnets targeting immature fish. The Average number of net 

panels used for a fishing operation also has been increased over the study period (2000 ï 2019).   

A strong annual fluctuation in the CPUE of A. sirm was observed with the highest catch rates in 2017. 

The stock assessment conducted using stochastic LBSPR for spotted sardinella revealed that 

Spawning Potential Ratio (SPR) has declined up to the limit reference point in 2019 and the study 

highlights the necessity of introducing appropriate management strategies such as controlling the 

fishing effort via introducing appropriate area and time closures to rebuild the stock.       

Given the highly uncertain CPUE data (schooling of small pelagics indicate that hyper depletion is 

probably occurring when using Purse Seines while fishing), we built different assumptions of hyper 

stability in the model. The models indicate the stocks are either fully exploited or overfished 

depending on the scenario assumed. Given the highly uncertain nature of the data and the assessments, 

we recommend capping the catch at 25k for Ambligaster sirm. The effort should be controlled to 

achieve these targets. 

a b 
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According to the results, Big eye scad (Selar crumenophthalmus) and Indian mackerel (Rastrelliger 

kanagurta) show allometric growth, while Indian mackerel shows positive allometric growth and 

negative allometric for big eye scad. However, in conclusion both the species grow disproportionately 

when considering the length weight relationship. 

Size at first maturity was recorded as 241 mm, 210 mm for Big eye scad (Selar crumenophthalmus) 

and Indian mackerel (Rastrelliger kanagurta) respectively. It shows the minimum length at which the 

species should be caught, which ensures there will be no more growth overfishing. However, the 

study will be done continuously to get more scientific information and provide concrete 

recommendations.  

Based on this study and other best available information regard to this fishery, the following 

recommendations were made for sustainable management of these resources: 

Recommend introducing appropriate minimum mesh size regulations to minimize the growth 

overfishing. 

Introduce appropriate area and/ or time closures to overcome the catching of spawners during the 

peak spawning season(s).  

Regulate the number of Purse seine nets that can be used in the fishery. This should never be allowed 

to increase more than the present level of effort.  A further reduction in nets would help rebuild the 

stocks to sustainable levels. 

Other effort control measures also need to be taken to rebuild the possibly depleted stocks: 

Not issuing new licenses for gillnet fishing operations  

Alternate livelihoods for other fishermen should be considered.  

Subsidies are not provided to support the fishing operations conducted targeting small pelagic species  

Formulate and implement a fisheries management plan for the west coast small pelagic fishery. 

Other gears such as purse seine which catch small pelagic as well need to be regulated. 

Decisions regarding the conservation, management and development of small pelagic fishery 

resources in the west coast should be based on scientific evidence.     

 

Progress:                      

Financial  : Physical :  
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2.2 Monitoring and assessment of large pelagic fishery resources  
 

Introduction  

The offshore and high sea fisheries in Sri Lanka are conducted targeting highly migratory large 

pelagic species such as tuna and tuna-like fish. Some vessels operating in the coastal fishery also 

target large pelagic species. Sri Lanka is historically a tuna-catching nation. The records indicate that 

tuna fishing has played a vital role in the tradition and culture of Sri Lanka. The major group in the 

tuna fishery in Sri Lanka is tropical tuna which mainly comprises of three species: yellowfin tuna 

(Thunnus albacares), bigeye tuna (Thunnus obesus) and skipjack tuna (Katsuwonus pelamis). Auxis 

thazard (frigate tuna), Auxis rochei (bullet tuna) and Euthynnis affinis (kawakawa) are the major 

neritic tuna species found in Sri Lankan waters, while Scomberomorus commerson (Narrow- barred 

Spanish mackerel) is dominating the species associated with neritic tuna. The other important group 

of fish reported in large pelagic fish production in Sri Lanka is the billfish which includes 3 species 

of marlins (Indo-Pacific Blue Marlin (Makaira mazara), Black Marlin (Makaira indica) and Striped 

Marlin (Tetrapturus audax)), one species of sailfish (Indo-Pacific Sailfish, Istiophorus platypterus) 

and a single species of swordfish (Xiphias gladius). In addition, several shark species are recorded as 

a bycatch in the tuna fishery.  

 

Port sampling and fisheries statistics 

Large Pelagic Port sampling is a collaborative fisheries data collection programme implemented by 

the Marine Biological Resources Division (MBRD) of NARA, Department of Fisheries and Aquatic 

Resources (DFAR) and Statistics Unit of Ministry of Fisheries (MoF) for obtaining large pelagic fish 

landing data. Large pelagic resources mainly comprise of tuna and tuna-like species. The large pelagic 

port sampling survey in Sri Lanka was started in the 1990ôs by NARA and the project is conducted 

continuously with the objective of obtaining catch and effort data and biological data on large pelagic 

fish, in particular on tuna and tuna-like fish. 

 

IOTC data submission and attending working parties organized by IOTC    

It is a mandatory requirement to submit large pelagic fisheries data to the Indian Ocean Tuna 

Commission (IOTC). The data collected annually via the port sampling programme needs to be 

analyzed and then submitted to the IOTC before 30th June. This is a collaborative attempt of the 

Statistics Unit of MoF, DFAR and the MBRD of NARA. We were able to submit the production 

estimations of 2020 as per the required formats adhering to the deadline. The tuna and tuna-like 

production of Sri Lanka in 2020 was estimated at 107,857 t, of which 84% is composed of coastal 

production taken within EEZ (Figure 1).  
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Figure 1: Large pelagic production of Sri Lanka in 2020 by subsectors 

The highest proportion of the catch within EEZ was taken by gillnets followed by longline (Figure 

2), while in high seas the highest catch was recorded by Longline (Figure 3). The declining trend in 

the relative contribution of the gillnet production with respect to previous years was evident for the 

discouraging trend of gillnet usage in the Sri Lankan large pelagic fishery (Figure 4).  

 

Figure 2: Large Pelagic Production in the EEZ of Sri Lanka in 2020 (GI ï Gill net, LLCO- Coastal 

long line, PSRN- Purse Seine Ring net, HL- Hand line, TL- Troll line, BS- Beach seine) 
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Figure 3: Large pelagic production in Sri Lanka in high seas in 2020 (LLFR- Fresh Tuna Long Line, 

GIOF ï Off shore Gill net, PSRN- Purse seine Ring net) 

 

 

Figure 4: Trend of off shore gill net production in Sri Lanka from 2014 to 2020 

 

Among the species, skipjack tuna, yellowfin tuna and swordfish show respectively larger 

contributions in the production (Figure 5). 
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The data submitted to IOTC needs to comply with the resolutions 15/02 implemented by the IOTC. 

In the submission, catch and effort data, length-frequency data, information on discards and vessel 

information are provided in detail as per the requirements of the resolutions. As a result of complying 

with the resolutions relating to data submission, Sri Lanka was able to achieve an 89% compliance 

rate in 2019. This is a great achievement when compared to our past records and compliance records 

of other coastal states in the Indian Ocean.     

 

 

Figure 5: Large Pelagic Production in Sri Lanka by species in 2020 

 

The scientists, who worked particularly in the project,  participated in online IOTC working parties 

which are annually organized to address the different aspects with regard to the conservation and 

management of the species in the tuna fishery. The key priority areas to be concerned about in the 

future prospects of the fishery are:  

How to comply with the IOTC catch reduction resolution of Yellowfin tuna in upcoming years  

Comply with Resolution 19/01 where gillnet should be set at 2 m depth below the surface (use 

submerged gillnets) by 2023 

Stock assessments of the species, namely, Istiophorus platypterus (Thalapatha), Makaira nigricans 

(Nil Koppara) and Scomberomorus commerson (Ahin Thora) revealed that those stocks are 

overfished or subject to overfishing in the Indian Ocean, hence future management endeavours should 

be more focused towards those species.   
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2.3 Study of some biological and fisheries aspects of selected edible finfish species in 

the demersal fishery in the South-eastern coast of Sri Lanka 
 

Introduction  

Rock fishes which are a part of the reef fishery resource, collectively known locally as ógal maluô, is 

a major part of the demersal catch from the coastal waters. Among the rock fish, groupers and 

snappers are popular marine food fish of highest market value in many parts of the world. Few are 

currently being exported in frozen form. Most of the fish product exporters are now seeking to boost 

up the export of these fishes, especially to China and Europe.  

Though, there is an increasing trend for export of the rock fish, there are no guidelines/ regulations 

such as minimum size for capture, gear regulations etc. Furthermore, as several fishing methods are 

in use, selectivity of each gear type with respect to the size of fish varies. Also, due to the lack of such 

information, fish stocks are in a threatened condition since there is a risk of harvesting immature fish. 

Further, the lack of species-specific data for these species is a major issue not only in Sri Lanka but 

also in the Asian region. These species-specific fisheries and biological data are vital for assessing 

their conservation status as well as for designing and implementing management measures.  

The present study was conducted to identify some important reproductive biological aspects of two 

edible reef fish species; Epinephelus undulosus and Lutjanus fulviflemma; and to understand the 

present status of the demersal fishery in South-eastern coast of Sri Lanka. The main objective of the 

study was to provide management recommendations for the proposed management plan for the 

demersal fishery in South-eastern coast of Sri Lanka, which will be formulated in collaboration with 

the Government of Norway under the Norway-Sri Lanka bilateral project.  

 

Methodology 

To fulfil the study objectives, a fish landing site-based, fishery-dependent survey was conducted. 

Monthly field visits had been planned to be conducted to the selected landing sites for the demersal 

fishery in Kalmunai and Tangalle fisheries districts (Figure 1).  
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A  

 

B  

Figure 1: A: Selected landing sites in Kalmunai fisheries district; B: Selected landing sites in Tangalle 

fisheries district 

 

During the field visits the following data were collected.  

V Species composition in the commercial catch 

V Total weight of each species in the catch 
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V Species-specific data on length and weight 

V Data on gear type used, gear size, number of hooks per operation, hook size etc. 

V Species composition, the abundance of reef-associated fish 

 

Fish samples of Epinephelus undulosus and Lutjanus fulviflemma were collected for the assessment 

of reproductive biological aspects and for the genetic analysis. In the laboratory, Total Length (TL), 

Standard Length (SL), Total weight (TW), Somatic weight (SW), Gonad weight, weight of the liver 

were measured. Further the sex and the gonad development stage were determined for each specimen 

under consideration of methods described in earlier studies. The genetic study was conducted on the 

collected two edible reef fish species to identify the species and nucleotide level variation and to study 

the phylogenetic relationship among species. 

However, due to the Covid-19 situation in the country, monthly field visits could not be conducted 

from March to June and from October to December in 2021. 

 

Results and Discussion. 

According to the findings of the study in the rest of the year, 14 species were recorded in the demersal 

fishery catch in Kalmunai fisheries district among which Lethrinus spp. recorded the highest 

contribution by weight to the total catch at 51.11% (Figure 2). 

 

Figure 2: Species composition in the demersal fish catch in Kalmunai fisheries district. 

 

In Tangalle fisheries district, 19 species were recorded in the demersal fish catch among which 

Lutjanus quinquelineatus recorded the highest contribution with 17.14% to the total catch (Figure 3). 
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Figure 3: Species composition in the demersal fish catch in Tangalle fisheries district. 

 

Fishers had used hook sizes of no: 6, 7, 8, and 9 for the bottom set longline fishing operations. Further, 

they had used 500 to 1000 hooks for one fishing operation, based on the size of the hook. (Larger the 

hook size, smaller the number of hooks per long line). 

 

The average CPUE in the study period was estimated at 30.37 kg/boat/day. Considering the three 

dominant species in the catch; Lethrinus olivaceus, Lethrinus microdon and Lethrinus lentjan in 

Kalmunai fisheries district, the recorded average sizes (TL) were 60.11 ± 18.5 cm, 51.14 ± 10.2 cm 

and 30.63 ± 4.6 cm respectively (Figure 4). The size at maturity for these three species is 34 cm (TL), 

29.1 cm (TL) and 18 cm (TL) respectively. Accordingly, all the specimens of these two species in the 

commercial catch were mature ones and there was no apparent threat of capturing immature 

individuals of these species in Kalmunai fisheries district. 

 

According to the genetic studies, it was found that within the samples that had been previously 

identified as Lutjanus quinquelinatus, were composed of two species; Lutjanus quinquelinatus and 

Lutjanus rufolineatus. Similarly, according to the DNA sequencing results, samples of Lutjanus 

fulviflamma were composed of both Lutjanus fulviflamma and Lutjanus johnii. However, due to the 

inconsistency of samples, a conclusion cannot be made on the reproductive biological aspects and 

genetic aspects of the selected fish species in the demersal fishery. 
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C 

Figure 4: Size composition in the catch; A: Lethrinus olivaceus; B: Lethrinus lentjan; C: Lethrinus 

microdon 

However, due to the inconsistency of samples, a conclusion cannot be made on the reproductive 

biological aspects and genetic aspects of the selected fish species in the demersal fishery. It is 

suggested to continue the study to achieve the objectives of the study. 

 

Conclusions 

As almost all the specimens represented in the commercial catch, there was no apparent threat of 

capturing immature individuals of Lethrinus olivaceus, Lethrinus lentjan and Lethrinus microdon in 

Kalmunai fisheries district. Due to the inconsistency and inadequacy of the samples, it was not 

possible to conclude on some of the biological aspects such as size at maturity, spawning seasonéetc. 

These results emphasize that it is really important to carry out a comprehensive genetic study for a 

range of reef fish species in Sri Lankan coastal waters. Further, the current study highlighted the fact 

that there are inaccurate data recordings in the field due to similar morphological appearances among 

reef fishes. Therefore, it is necessary to update the existing fish identification guides, with new 

findings of the genetic study results. These will improve the precision of the data collections and final 

results. Further, all these findings confirm the usefulness of DNA barcoding of reef fishes in Sri 

Lankan waters to improve the scientific knowledge as well as to improve the accuracy of the final 
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result of reef fish data collections. It is recommended to continue the data and sample collection of 

the demersal fishery in the South-eastern coast of Sri Lanka in order to evaluate and monitor the 

fishery which will be ultimately helpful for the formulation of the management plane for a sustainable 

fishery for the demersal fishery resources.  

Progress:                      

Financial  : Physical :  
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2.4: Biological and fisheries aspects and population characteristics of data-poor 

Anchovy fishery in West Coast, Sri Lanka. 

 

Introduction 

Anchovies have made a notable contribution to the world marine capture fisheries production. The 

Anchovy production was recorded as 5.735 Mt in 2017 in the world. They are one of the prominent 

fish species in small pelagic fish production of Sri Lanka. Anchovies of the genus Stolephorus 

contribute significantly to the coastal fish landings of the country. Among them, Stolephorus 

insularis, Encrasicholina heteroloba and Stolephorus commersonii are the species with high 

commercial interest. Anchovy was recorded as the second highest contributor in the small pelagic 

landings of the country according to the national fisheries statistics. However, less attention has been 

given to monitor the anchovy fishery in Sri Lanka. As a fishery with high commercial interest and 

considering the ecological significance of the group, it is important to prepare and implement an 

effective fisheries management plan in order to manage the fishery in a sustainable way as well as to 

sustain the livelihood of small-scale coastal fishers.  

Despite the significant economic importance of this species, little information is known, either on its 

biology or population characteristics. Also, the data available on anchovy fishery and its biological 

aspects are infrequent (according to the data collected from 2011-2019 by NARA). To establish a 

management plan, a comprehensive study on its biology, population characteristics and fishery 

aspects are needed. To gain a better understanding of the anchovy, studies of their reproductive 

biology and other aspects are needed. Also, knowledge of the present stock status is also of paramount 

importance to avoid overfishing. As such, this study aims to assess the stocks, biology and fisheries 

aspects of the Anchovy fishery with the intention of identifying the necessity of management 

measures to sustain the valuable anchovy fishery in the west coast of Sri Lanka. 

Specific Objective/s:   

Study the reproductive biological aspects and fisheries aspects of Anchovy fishery 

Study the population characteristics and identify the current level of exploitation  

and prescribe guidelines for sustainable fishing: suitable gear/ mesh size for catching, time of the year 

suitable for harvesting, catch limits and specific areas of fish breading and spawning 

Methodology 

Fisheries data collection 

Sampling was carried out at minor and major landing sites in Negombo and Chilaw coastal fisheries 

districts in the west coast where anchovy is landed, during the period of January to December, 2021 

at a two-week frequency except few unavoidable occasions such as fishing band due to Express Pearl 

ship incident. On each sampling day, 50-60% of Fiberglass Reinforced Plastic (FRP) boats that 

operated for the anchovy fishery were sampled randomly. The sampling was done as soon as the 

catches were sorted. The total number of FRP boats operated for the anchovy fishery was also counted 

on each sampling day. Normally the fishing activities are not carried out on Sunday and the number 
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of fishing days per month was estimated excluding Sundays. Total anchovy catch was recorded per 

boat basis to estimate catch per unit effort (CPUE). Catch Per Unit Effect (CPUE), Length-weight 

relationship, Sex ratio, Size at maturity and Stock assessment were performed. Total catch, gear type, 

boat type, fishing time, number of net pieces used for each of the species were recorded in order to 

find out the CPUE. 

Data was collected and recorded as per the boat registration number. Apart from the catch and effort 

data, number of net pieces, mesh size of the gill nets, total trip duration, true fishing time, number of 

fishermen per boat, fuel cost per trip were also recorded from each sampling boat. Sampling was done 

once in every two-week frequency.  

 

 

 

 

     (a) 

 

     (b) 
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     (c) 

Plate 01: (a), (b), & (c) Anchovy fishery in West coast from sea to consumers 

Biological data collection and statistical analysis 

Anchovy samples were collected randomly from landed boats. For each sampling day, a total weight 

of at least 1kg for each species was sampled, which should cover at least 80-100 fishes from randomly 

selected boats representing all the mesh sizes. The collected samples were packed in ice and 

transported to the laboratory of the Marine biological resource Division of NARA for further analysis.   

In total 2,110 individuals were collected from small mesh drift gillnets from the major landing sites 

in Negombo and Chilaw fishery districts, during the period of January - December 2021. Length (SL, 

TL) of all the individuals were measured to the nearest 0.01 mm, body weight was weighed to the 

nearest 0.1 gram. Growth coefficient (b) and condition factor (K) were analyzed to get the length-

weight relationship of each of the species (Andamari & Milton, 1998; Olurin & Aderibigbe, 2006). 

Sex was determined by internal examination. Stages of maturity (at least 50 for each stage) were 

macroscopically examined from the weight, colour, shape, and transparency of the gonad (Andamari 

et al., 2002; Parvez & Nabi, 2015). Percentage of mature fish were plotted against length frequency 

and the size at which 50% and 95% of the fish attain maturity were calculated to find out the size at 

maturity. Size at first sexual maturity was assessed using the following equation: P = A (1+e (-r (Lt-

L50)))-1; where P is the proportion or ratio of reproductive females for each size class; A is the curve 

asymptote; Lt is the total length (cm) and L50 is the size at first maturity (Nelson et al 2009) in Solver 

function in MS Excel. For the stock assessment, spawning potential ratio were determined by Length 

Based Spawning Potential Ratio (LBSPR) model and biomass dynamic model using catch and effort 

data (Hordyck et al., 2014 and 2015). All statistical analyses were significant at 5% (p<0.05) and was 

done using MS Excel and Minitab statistical software.  
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     (a) 

 

      (b) 

Plate 02: (a) & (b) sample analysis 

Results 

Reproductive Biology and Population Characteristics of Anchovy  

Sex ratio distribution 

Figure 1 shows the sex ratio distribution of E. heteroloba caught off Negombo and Chilaw. It was 

observed that the overall sex ratio in the catch was 1:1.32 (F: M) for E. heteroloba. According to 

Figure 1, the sex ratio varied with fish length classes, and female dominance was observed from 62 

mm to 65 mm of total length. On the other hand, male dominance was observed from 83 mm to 86 

mm of total length and 86 mm to 89 mm length classes. Such differences may be attributed to various 
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causes, sometimes temperature may have an influence on sex determination (Conover and Kynard, 

1981), different growth rates and vulnerability towards the fishing gear with sex and availability of 

food and habitat preference of male and female can impact on this sex ratio of the catch (Vicentini 

and Araujo, 2003). However, number of individuals of those length classes were numerically 

insufficient to produce a reliable conclusion.  

 

Figure 4: Sex ratio distribution of E. heteroloba 

It was observed that the sex ratio in the catch was 0.84:1 (F: M) for S. commersonii. According to the 

figure, most of the length classes show the theoretical sex ratio. Even though it seems like slight 

female dominance in the population, the ratio is nearly equal to the theoretical sex ratio (1:1). 

 

Figure 5: Sex ration distribution of S. commersonii 
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Maturity identification 

After the sex determination, the classification of the ovary of the female Anchovy into various stages 

was done based on macroscopic observations such as gonad appearance and colour. Based on such 

morphological features, 5 maturity stages were identified for females. Stages I (immature) and II 

(developing) were considered as immature and stage III, IV and V were considered as mature. For 

males, only three stages were identified.  

Length frequency distribution 

Length frequency distribution  of E. heteroloba 

Figure 3 shows the length frequency distribution of E. heteroloba during the study period. Total Length 

of E. heteroloba ranged from 52-92 mm with a mean of 73.11±8.19 mm. The length-frequency data 

does not follow the normal curve and it was slightly skewed left (Skewness = -0.55). This is largely 

due to the outlier (larger size of E. heteroloba) at the right of the figure. 

Length frequency Distribution of S. commersonii 

Figure 4 illustrates the length-frequency distribution of S. commersonii in off Negombo and Chilaw. 

While S. commersonii ranged from 59-110 mm with a mean of 78.55±7.01 mm. The length-frequency 

data does not follow the normal curve and it was slightly skewed left (Skewness = -0.65). This is 

largely due to the outliers (some larger size of S. commersonii) at the right of the figure. It shows that 

the mean total length of S. commersonii is slightly higher than the mean total length of E. heteroloba 

in the western coastal waters of Sri Lanka. It also shows that the used gill net is more selective towards 

these size range. Size range of the fish depends on the type of fishing gear and mesh size of the fishing 

gear used for sampling as well. 

 

Figure 3: Length frequency distribution of E. heteroloba 
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Length-weight relationship 

 

Figure 5: Length-weight relationship of E. heteroloba 

 

Figure 5 shows the length-weight relationship of E. heteroloba. The length-weight relationship was 

analyzed by Simple Linear Regression using log transformed data. Result for the E. heteroloba 

showed Log W = -5.138 + 2.992 log TL and it was also observed, Log W = -4.943 + 2.892 log TL 

for male and Log W = -5.256 + 3.052 log TL for female. 

 

Figure 4: Length frequency distribution of S. commersonii 
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Fish are said to exhibit isometric growth when length increases in equal proportions with body weight 

for constant specific gravity. The regression co-efficient for isometric growth is 3 and when it is less 

than or greater than 3 then it explains allometric growth (Olurin, 2006). According to the exponential 

relationship of present study, óbô value is 2.892 and 3.052 for male and female. It means E. heteroloba 

in the studied area shows allometric growth. In addition, for E. heteroloba it was noticed, positive 

allometric (b>3) growth and negative allometric growth (b<3) for female and male correspondingly. 

There was no significant statistical difference (P>0.05) in male and female regression co-efficient for 

both the species studied. 

 

 

Figure 6: Length-weight relationship of S. commersonii 

 

The Length-weight relationship of S. commersonii is presented in figure 6. It indicates the relationship 

as, Log W = -5.022 + 2.934 log TL. Also Log W = -7.028 + 2.1246 log TL and log W = -6.031 + 

1.124 log TL for male and female of S. commersonii respectively. The results illustrate negative 

allometric growth (b<3) for S. commersonii. The lengthïweight relationship in fishes is affected by 

several factors, including season, habitat, gonad maturity, sex, diet and stomach fullness and health 

(Tesch, 1971), all of which were not accounted for in the present study. However, it can be concluded 

that, reproductive output of anchovy species studied in the west coast of Sri Lanka increases 

disproportionately with size increases. 

Size at maturity 

Size at maturity of E. heteroloba 
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Figure 7 shows the size at maturity curve of female E. heteroloba. According to the curve, size at 

which 50% of the individuals were matured and size at which 95% of the individuals were matured 

was estimated. Size at first maturity (L50) was observed as 74.4 mm of total length and 95% of the 

individuals of E. heteroloba got matured in 83.6 mm of total length in the West coast of Sri Lanka.  

 

 

Size at maturity of S. commersonii 

 

Figure 7: Size at maturity of E. heteroloba 

Figure 8: Size at maturity of S. commersonii 
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Figure 8 shows the size at maturity curve of female S. commersonii. Size at first maturity (L50) was 

observed as 76.6 mm of total length and 95% of the individuals of S. commersonii got matured at 

91.5 mm of total length in west coast of Sri Lanka.  

Stock status 

Stock status of the E. heteroloba in the west coast of Sri Lanka was assessed based on Length Based 

Spawning Potential Ratio (LBSPR) model developed for data-limited fisheries and available on the 

ñBarefoot Ecologistôs Tool Boxò website (Adrian and Prince, 2015).  

A stock is considered to be over-fished when its spawning stock biomass per recruit or spawning 

potential ratio falls below 20 percent, and not fully exploited if this value is above 40 percent of the 

unfished biomass. Stocks with values between 20 and 40 percent are referred to as the above reference 

point, these reference points were estimated based on the conventional stock assessment method 

(Adrian and Prince, 2015). 

 

 

 

 

 

 

 

 

 

 

 

Figure 9 shows the spawning potential ratio of E. heteroloba in the west coast of Sri Lanka. According 

to the results Spawning potential ratio is 14%. It means the stock status is in the state of over 

exploitation. It means the stock status is in the state of below reference point. The number of mature 

E. heteroloba in the fishery is estimated to be below the level necessary to generate optimum 

economic and social benefits now and in the future. Therefore, it is important to take management 

measures to increase the number of mature E. heteroloba in the fishery. 

 

Anchovy fishery in the West coast of Sri Lanka 

Anchovy fishery is widely operated in the western coastal region. Study was done in Negombo and 

Chilaw fishery districts to represent the west coast. According to the findings, anchovies were caught 

from drift gill nets with the different mesh sizes from 5 mm to 14 mm. Most common stretched mesh 

Figure  SEQ Figure \* ARABIC 2 a: Size at maturity of E. heteroloba 

Figure 9: Spawning Potential ratio of E. heteroloba 

http://barefootecologist.com.au/
http://barefootecologist.com.au/
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sizes were 12 mm (35%), 13 mm (28%) and 10 mm (12%). It was observed that, Motorized-Fiberglass 

Reinforced Plastic (FRP) boats are mostly operated for the anchovy fishing with few traditional non-

motorized boats. Motorized boats are usually aided with engines of 25 and 40 Horsepower. Almost 

for all the boats 2 crew members were engaged in fishing activity, departing for fishing between 2.30 

am to 5.00 am and arrival between 6.30 am to 9.00 am. True fishing time varied from 20 minutes to 

2 hours. In addition, an average of 20±5 net pieces were used per operation of anchovy fishing. 

According to the information by the fishermen, fishing operations take place 1 km to 15 km away 

from the shore, depending on the weather condition and seasonality of the anchovy fishery.  

 

Figure 10: Monthly 

effort variation 

Figure 10 shows the 

monthly variation in the 

efforts used for the 

Anchovy fishery in the 

west coast of Sri Lanka 

during the period of 

January to December 

2021. The highest effort 

was recorded in the 

month of November as 

750 boats followed by October (525 boats). Whereas the month of June recorded 60 boats showed 

the least effort followed by March (90 boats). 

 

Figure 11: Monthly variation of catch rates (CPUE in Kg/boat/day) 

Figure 11 shows the monthly variations in the catch rates (CPUE in Kg/boat/day) and total catch 

(Tones) for the E. heteroloba and S. commersonii recorded in the west coast of Sri Lanka. According 

to the figure, it's obvious that, CPUE of E. heteroloba is higher than the CPUE of S. commersonii 
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during the study period. Also, E. heteroloba catch rate was increased from September to November, 

where the total catch also increased dramatically. However, the total catch and Catch rate of S. 

commersonii shows a gradual increase as well. After November, catch rate and total catch were 

drastically reduced for both the species. The highest CPUE was recorded as 152 Kg/boat/day and 

80kg/boat/day for both E. heteroloba and S. commersonii respectively in the month of November. 

Whereas the least CPUE were recorded in January and March for S. commersonii and January and 

April for E. heteroloba as well. Graph shows the decline in the CPUE and total catch during the 

month of May and June. This is due to external factors to a certain extent, such as, the curfew 

restrictions due to the covid 19 outbreak and fishing ban imposed on Negombo area due to the Express 

pearl ship fire incident. As a result, fishing effort was decreased.  

Conclusions and recommendations 

Conclusions based on the study 

This study reports the finding of population characteristics and reproductive biology of commonly 

caught Anchovy species in the west coastal waters of Sri Lanka. 

According to the exponential relationship of present study, E. heteroloba  in the studied area shows 

allometric growth. As such, it can grow faster in length than in weight. Whereas the results illustrate 

negative allometric growth (b<3) for S. commersonii. However, it concludes that, reproductive output 

of anchovy species studied in the west coast of Sri Lanka increases disproportionately with size 

increases. 

The size at first maturity of E. heteroloba was determined as 74.4 mm total weight and size at 95% 

of the maturity was determined as 83.6 mm. Furtther, S. commersonii shows size at first maturity as 

76.6 mm. This detects at which length the fish should be protected and S. commersonii is 

comparatively attains mature in considerably larger size. The study has added information on the 

present knowledge of size at first maturity of Anchovies species in west coast of the country. 

According to the CPUE analysis, the highest CPUE was recorded as 152 Kg/boat/day and 

80kg/boat/day for both E. heteroloba and S. commersonii respectively in the month of November. 

The study states the stock status of E. heteroloba in the west coast of Sri Lanka. According to the 

stock assessment results, stock of E. heteroloba in the west coast of Sri Lanka is in below the limit 

reference point (spawning potential ratio was recorded as 14%).  

This study reports the first findings on length-weight relationship and size at maturity of S. 

commersonii and first stock assessment report of E. heteroloba in Sri Lankan waters as well. These 

results will be useful for management of Anchovy population in the west coast of Sri Lanka. 

 

Recommendations 

According to the results, stock is over exploited. Therefore, stock rebuilding measures need to be 

taken as early as possible. 

Proper mesh regulation and gear regulation need to be introduced in order to protect the capture of 

immature fish stock, which may possibly contribute for further growth overfishing. 
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However, this study was conducted only one-year period of time. To provide management 

recommendation, further studies should be carried on biology and population parameters of Anchovy 

species. 

Progress:                      

Financial:      Physical:  
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2.5  Study of biology, fisheries and population structure of common shark species of 

Sri Lanka and the status of shark fin trade. 
 

Introduction 

Sharks are highly migratory cartilaginous fishes which are often apex predators in marine ecosystems 

in which they play an important role in maintaining the balance between prey organisms. Sharks are 

an important fisheries resource supporting the local economy by producing not only the meat and 

fins, but also the skin and most of the body parts. This paramount importance and factors such as long 

life span, low fecundity and slow growth rate make sharks extremely vulnerable to overexploitation, 

declining the shark fishery resources.  

According to the Joseph (1999), the fisheries sector of Sri Lanka changed significantly with the 

introduction of motorized fishing vessels, synthetic fiber fishing gears and establishment of Exclusive 

Economic Zone (EEZ) in the 1970s. Fishing activities expanded outwards, leading to a rapid 

development of the offshore fishery (Hasarangi & Maldeniya, 2012). The shark fishery, which is a 

substantial fishery, captures coastal and bottom living species in localized coastal areas. Previously, 

bottom trawl, large-mesh gill net and hook and line were the major fishing gears used for catching 

sharks in coastal areas. But after the introduction of synthetic gill nets in 1970, pelagic shark landings 

increased more rapidly than that of coastal and demersal sharks (Joseph.1999).  In the 1990s, the 

major fishing gears used in the shark fishery became the drift longline and drift gill nets.  

 

 

 

 

 

 

 

 

 

Figure 2: Trends in shark catch in Sri Lanka (1950-2016) Source: TOTC database 

Shark landings in Sri Lanka declined drastically after the peak landings in 1999, probably as a result 

of the development of the more profitable tuna fishery. At the same time, several regulations taken 

by the government have contributed to this decline (Hasarangi et al., 2012). Despite the decline, in 

2013, Sri Lanka was the top 16th in the world ranking of shark fishing countries (Lack & Sant, 2003). 

Shark catch was, however, reduced to 2% of the total pelagic shark production after 1999, and sharks 

were mostly caught and landed as bycatch production of the tuna fishery. According to catch statistics, 

silky shark was the dominant species until 2017, followed by Blue shark (Balawardhana et al., 2018). 
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Since 2018, the Blue shark has been the dominant species, followed by silky shark and hammerhead 

sharks (NARA, PELAGOS database). There is a dearth of information on the biology, stock status 

and fisheries aspects of common shark species in Sri Lanka. Studying about these aspects of dominant 

shark species are flag objective of National Plan of Actionïsharks (2018-2022). In addition, in Sri 

Lanka there is no comprehensive study about the shark fin trade.  Complete understanding of the 

current status of shark fin trade in Sri Lanka is important to determine whether shark landings are in 

a sustainable level or not. In addition, it helps to identify pitfalls in development in community 

management. Therefore, the main objective of this study is to address this gap of important 

information of dominant shark species in offshore waters of Sri Lanka. 

Methodology 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Study sites/ Fisheries harbours 

According to the annual shark landing statistics which is submitted to IOTC Silky shark 

(Carcharhinus falciformis), Blue shark (Prionace glauca) and Scalloped Hammerhead (Sphyraena 

zygaena) sharks were selected for the study. Data and sample collection were carried out in Negombo, 

Beruwala, Mirissa and Valachchenei fisheries harbours. These harbours were selected based on the 

annual shark landings. At the field fisheries data including total fish catch, weight of each shark 

species, type of gear, fishing location, fishing duration were collected while morphometric data 

including total length, eye diameter, head length and biological data including sex, maturity was 

recorded on a monthly basis at each fisheries harbour. In addition, tissue samples were collected and 

stored in 100% alcohol for the genetic analysis to estimate the stock structure of common shark 

species. Shark fin export data during last 10 years was collected from major shark fin exporters, Sri 

Lanka customs and EDB. These data was validated and analyzed to estimate the catch trends using a 

suitable model.   
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Results and Discussion 

During the study, 1731 silky sharks, 893 blue sharks and 321 scalloped hammerhead sharks were 

recorded and measured at the field. The maximum length recorded for silky, blue and scalloped 

hammerhead sharks was 298 cm 310 cm, and 279 cm respectively. A larger number of immature 

specimens of silky sharks were recorded recently in Negombo and Beruwala fisheries harbours. 36% 

of recorded Silky shark landings were in an immature stage while 3% of Blue sharks were immature. 

In addition, female scalloped Hammerhead was recorded with pups. According to the results, landing 

of immature sharks can directly affect the depletion of shark populations.  

Among the multiday boats operated in the tuna fishery with longlines, the non-zero Catch Per Unit 

Effort (CPUE) of silky shark and blue shark were recorded as 21individuals per boat per trip and 6 

individuals per boat per trip respectively. According to the IOTC data of fish production in Sri Lanka, 

shark production was 1.9% from the total catch while shark production was higher within EEZ than 

Beyond EEZ.  Gill net and Longline combination were responsible for more than 80% of shark 

landings in Sri Lanka while Gill net is the main fishing gear responsible for shark catch within EEZ 

and Longline is for beyond EEZ. The sex ratio for silky shark was estimated at 1:1. However, sex 

ratio for blue shark was 1:4 (Female : Male).   

Sri Lanka is one of the top countries which exports shark fins. There are two HS codes for export 

shark products (30381 and 30571). According to the statistics Hong Kong is the main destination 

country that imports shark fins from Sri Lanka followed by Maldives and Singapore. According to 

the statistics, the quantity and value of shark fin exports of Sri Lanka during 2000-2019 were 1315 

mt and 3292 Mn LKR respectively. Silky shark (Carcharhinus falciformis), Blue sharks (Prionace 

glauca) were dominant species in the trade records.  

 

 

 

 

 

 

 

 

 

 

Figure 2: Trend of shark fin export quantity versus Year 
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Figure 3:- Shark fin export quantity versus Country ( 2010-2019) 

 

There is a derth of information on shark landing catch and effort data. Continuous monitoring and 

determining the Total Allowable Catch for shark species is essential for the management of shark 

resources. In addition, illegal landing of prohibited shark species could be observed during the 

unloading. Hence, management measures should be implemented for the conservation and 

management of sharks.    
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2.6 Sea urchin fishery development in Sri Lanka.   

 
Introduction 

Sea urchins are marine benthic organisms that have a calcareous shell and movable spines, which 

belong to phylum Echinodermata, inhabit tropical and temperate ocean habitats and are distributed 

from intertidal to deep sea areas (Saravanan, 2017). Nearly 7000 species have been recorded 

worldwide. They primarily feed on macro-algae and are known as most common macro-grazers in 

rocky shore habitats (Cebrian and Uriz, 2006). Some sea urchins such as Tripneustes gratilla, play a 

key role by facilitating growth of coral by feeding on algae and controlling their growth (Yao et al, 

2019).  In addition, sea urchins respond so readily to environmental conditions making them ideal to 

act as bio indicators that are used to determine the health of an ecosystem (Parish et al, 2012). Sea 

urchins (Echinoidea) play an important role in ecological aspects, for example their spines act as 

shelters for the organisms such as ctenophorans, turbellarians, polychaetes, molluscs, copepods, 

shrimps, crabs, ophiuroids and fishes. 

Edible sea urchins belong to a number of families and their reproductive system is made from five 

lobes ovary or testes which are referred to as ñroeò (uni in the trade) are not only the eggs or sperms, 

but also serves as main nutrient storage organ in their body (Toha, 2012). Sea urchin gonads are 

considered as a good source of protein and it is consumed by the human from pre-historic time. Sea 

urchin gonads are found to be very rich in bioactive compounds which can be used as food 

supplements. In addition to that ñroeò of about 20 species of sea urchins are consumed worldwide.  It 

is a culinary delicacy prized in many European countries, Chile, North America, Asia, and especially 

Japan, which accounts for around 90% of worldwide demand. Japan is the worldôs largest Sea urchin 

roe importer and consumer. In 2016 Japan has imported 11,000Mt of roe value of 183 million dollars. 

Russia is the top exporter of Sea urchin worth US$ 78.3M followed by Japan 

(https://www.tridge.com/intelligences/sea-urchin/export). The price of sea urchin gonads depend on 

colour; quality and nutritional value while season and the gonad yield determine the quality of wild 

catch. While free amino acids and fatty acids determine the nutritional value and the flavour of roe. 

Raw roe is the value-added product of sea urchin gonads in Japan and it costs ¥ 5000 for 20gm serve 

in top restaurants. While processed sea urchin gonads cost over US$ 100/Kg in wholesale markets 

(www.nmfs.gov/owstrade).  

 

https://www.tridge.com/intelligences/sea-urchin/export
http://www.nmfs.gov/owstrade
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Sea urchins are highly abundance in shallow coastal waters in Sri Lanka. 28 species of sea urchins 

have been identified by Jayakody (2012) among them Stomopneustes variolaris, Diadema spp and 

Tripneustes gratilla are the common species while Salmacis spp are dominant in northern coastal 

region in Sri Lanka while no species is used for human consumption in Sri Lanka (Jinadasa, 2016). 

Stomopneustes variolaris (Black sea urchin) is the dominant sea urchin species mostly in south and 

western coastal region which is a warm water sea urchin species belong to Family stomopneustidae 

which inhabit rocky habitats in shallow coastal area. They are mostly prefer to live in shady areas 

aggregating in rock pools, crevices and bores ( Kroh et al ,2014). They are one of the most edible sea 

urchin species which can be distinguished externally by their short thick, fragile spines and by absence 

of blue colour margin on test in Indian Ocean (De Zoysa, 2014). They have a wide distribution from 

East Africa, Madagaskar, Arabia, Maldives, Lakshadweep, Sri Lanka and Bay of Bengal, China , 

Japan and South Pacific Islands.  

There is a high possibility of developing the sea urchin fishery in Sri Lanka as an export oriented 

fishery. But, developing the fishery without having a proper management scheme could easily lead 

to a stock depletion as experienced in other countries. In this study, an attempt was made to identify 

edible sea urchin species found in Sri Lanka and to find out the distribution of sea urchin in the North 

and West coasts of Sri Lanka. The main objectives of the study are to study the sea urchin density 

and the stock size with Total Allowable Catch in above areas.  

Objectives 

To identify distribution and reproductive cycle of the edible sea urchin in western and Northern coasts 

of Sri Lanka. 

Mapping the edible sea urchin diversity and density of study area.  

To identify the feeding behaviour of commonly found sea urchin species in Sri Lanka. 

To identify the population genetics of the sea urchin in the study sites of Sri Lanka. 

Materials and Method 

Preliminary surveys for site selection were conducted in western coastal region starting from the 

Beruwala Fishery harbour to Negombo Pitipana fishery harbour.  Maggona, Kudawa Beach (6° 30'N 

and 79° 58'E), Uswetakeiyawa (7° 4'N and 79° 50' E) and Morawala Beach (7° 12'N and 79° 49'E) 

coastal rocky shore areas from western region were selected for the study (Figure 1). Study was 

carried out in selected sites from January to December 2021.  

The underwater survey was conducted using under water observation method by snorkeling to 

quantify the abundance of Black Sea urchin (Stomopneustes variolaris) inhabiting in selected 

locations. Three different habitats where sea urchins live were identified and surveys were carried out 

in each habitat separately. In each location, 20 m Belt Line Transects (BLT) were laid to quantify the 

abundance of sea urchin. All transects were parallel to the shoreline. At the time of data collection, a 

quadrate of 50cm x 50cm was laid along transects holding from the middle. All the sea urchins present 

within the quadrate area was counted and recorded for further analysis.  
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 Figure 1: A map of the sea urchin sampling locations 

 

 

 

 

 

 

 

Figure 2: During the sea urchin abundance survey conducted using  random transect sampling method 

 

 

 

 

 

 

 

 

 

Figure 3: Dominant sea urchin species Black sea urchin (Stomopneustes variolaris)in west coast 
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Figure 4: Salmacis virgulata Sea urchin species recorded in Northern region 

 

Results 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Density distribution of Black Sea urchin (Stomopneustes variolaris) in three different 

habitats of selected sites 

 

Black sea urchin stock size was estimated for each sampling location. Morawala study site has a 

larger area covered with black sea urchins (Table 3). Also, Morawala has the highest stock size. The 

lowest population was recorded in Maggona (Beruwala) area.  
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Table 01: Estimated black sea urchin stock size in study area 

Location  Estimated stock size 

(Individuals) 

Morawala 217800 

Uswetakeiyawa 123800 

Maggona 80940 

 

Discussion 

Sea urchin fishery has not yet been established in Sir Lanka. But, there is a higher possibility of 

developing it as a new export oriented fishery. Due to the higher price, there is a high demand for sea 

urchin gonads. Therefore, there is a tendency in the depletion of the worldwide sea urchin stocks due 

to over harvesting. Also, the resource depletion directly affects the maintenance of the ecological 

balance in an ecosystem since sea urchin plays a key role in the marine food web. In fact, sea urchin 

has a vital ecological role. They maintain algal overgrowth of their habitats. If sea urchins were 

largely removed from the natural environment, algal growth cannot be controlled and the system will 

be covered with different algae species. This can turn in another way too, in some reported cases, 

removing sea urchin from the system increased sea urchin abundance due to lack of competition that 

will lead to algae overgraze in the system, finally making it barren. Sea urchins are prey for several 

organisms, like triggerfish, lobster and puffer fish. Another important ecological role of sea urchins 

is that they provide refugee for small fish, from their predators. This behaviour has been observed 

worldwide, mainly with long spine sea urchin species.  

 

This invertebrate species cannot move rapidly from one location to another and they take around 2.5 

years to mature. These facts make sea urchin recovery much slower than other species. Many 

countries are now experiencing sea urchin stock depletion in recent years. For example, the urchin 

fishery in maine faces many challenges.  Dive surveys and port sampling conducted by the Maine 

DMR from 2007 through 2012 indicate that previously well abundant stocks are not recovering now 

due to over fishing. Therefore, they have to implement strict regulations to control the harvest.  

The high value for sea urchins, strong demand, and dwindling supply from capture fisheries have 

encouraged interest in sea urchin aquaculture, or echiniculture. Echiniculture can make sure the 

existence of natural stock by ensuring a consistent supply for the fishery, providing seed for 

restocking, relieving pressure on the natural resource, and delivering a quality product.  Worldwide, 

there has been enough confidence in the viability of echiniculture to motivate serious research effort 

and commercialization of hatcheries, feed manufacture, and grow-out operations. Strategies 

considered for grow-out include sea-based cage systems, sea ranching, and land-based tank systems. 

According to University of Maine's Center for Cooperative Aquaculture Research (CCAR) 

echiniculture researchers, survival of the cultured animal has exceeded 95% and many of these 

urchins are nearing market size after 2.5 years of growth. Export quality of sea urchin gonads can be 

enhanced using modern culture methods. Therefore, it is appropriate to think about mariculture rather 
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than wild stock harvest. Since Sri Lanka does not have previous experience regarding sea urchin 

culture, it is better to start with grow out methods using mariculture as a pilot project. Furthermore, 

new research is needed on echiniculture and gonad enhancing methods.  

Recommendations 

Exploiting wild catch in a small quantity could be allowed while ensuring the sustainability of 

resources. Accordingly, following management and controlling measures could be adopted:    

Issuing a license for the exploitation of black sea urchin only.  

40% is considered as total allowable catch from the standing stock. 

Allocating quotas on area specific resource base for the exploitation of black sea urchin once per 

every two-year period based on NARA recommendation.   

Implementation of minimum size regulations or maximum number of individuals per kilogram 

Only the hand picked method should be allowed for the exploitation of sea urchin 

Proper catch reporting system needs to be introduced.  

Exploitation during the peak season(s) of spawning needs to be promoted in order to get maximum 

economic benefits (Note: it was not possible to determine the spawning season(s) due to the 

constraints in the sample collection during the COVID 19 outbreak)      
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2.7 Sea cucumber fishery assessment in Northern and Northwestern waters 
 

Introduction 

Sea cucumbers are locally known as muhudu kekiri or attaya is one of key export-oriented fishery 

resources in Sri Lanka. The fishery for sea cucumber had been introduced by the Chinese around the 

18th century. Though there is a long history for sea cucumber fishery in Sri Lanka, sea cucumbers are 

not consumed locally and whole harvest is prepared for the export market. Becheïdeïmer is the major 

commodity produced in Sri Lanka from sea cucumber, and the entire annual production is exported 

to Asian countries. 

The fishing season in the North west coast starts in November and prevails till the end of March. Sea 

cucumber collection centers are located in Kalpitiya, Puttalam and Mannar districts. Mostly collectors 

and divers who engage in the sea cucumber fishery in the North coastal area migrate to the North 

west coast to initiate the fishery in the season.   

The fishing season for Pawakkai attayaô (Stichopus naso) in the Jaffna district normally starts in 

March when the sea is calm and clear and it continues up to September. At present, divers who had 

involved in the sea cucumber fishery in the Mullaitivu waters are now carrying out fishing activities 

targeting Pawakkai attayaô (Stichopus naso) in the fishing ground located near Point Pedro in the 

Jaffna district. The aim of this study is to provide managers with information on the status of sea 

cucumber stocks in relation to current levels of exploitation. 

 

Materials and methods 

In order to achieve above objectives, a survey of fisheries records was carried out in 2021 in North 

coastal area and North West coastal area based on sea cucumber collection centers (óWaadiô). In 2021 

fishing season, there were no fishery for sea cucumbers by SCUBA diving in the North western coast 

till the end of March due to the temporal ban declared by the Ministry of Fisheries.  

Considering the North coast, fishers established themselves in óNagar Kovilô area in Jaffna district 

(Figure 1). The fishing season was initiated in May and continued till the end of October in 2021. 20 

collectors were mainly responsible for conducting the fishery for sea cucumbers in North coastal 

areas in 2021. 

 

Figure 1: Sea cucumber fishery in the Nargar Kovil area 
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Data collection. 

Field visits were conducted during the fishing season of the respective regions. Thus 2 field visits 

were conducted to each collecting center at around the middle of the season and close to the end of 

the season. Data was extracted from the personal log book records of the collectors in the landing 

sites. Accordingly, the total landed catch per boat by species in terms of number of pieces was 

extracted from daily log book records of 20 collectors who agreed to share the logbook data for this 

study.  Also, they provided information relevant to monthly fishing effort i.e., total number of boats 

operated from a collection center in a particular month. The species were identified using available 

published literature and guides. 

 

Underwater survey 

A preliminary underwater survey of line transect method was conducted in the fishing ground in the 

Point Pedro in order to identify the distribution and the density of the óPawakkai attayaô (Stichopus 

naso) (Figure 2). The low visibility of the water and the depth was not at an optimum level as per the 

human power band instrument had been available for a comprehensive survey. Thus, only two 

locations were investigated during this preliminary underwater survey.  

 

 

Data analysis. 

With the available data following parameters were analysed: total production (species wise); effort 

and the CPUE. The results of the present study were compared with the results of the similar study 

conducted in 2021 inorder to undestand the prevailing trend in the sea cucumber fishery in the North 

coast.  

Results and Discussion. 

Current status of the sea cucumber fishery in North West coastal waters 

In 2021, there were no fishery for sea cucumbers by SCUBA diving in the North western coast till 

the end of March due to the temporal ban declared by the Ministry of Fisheries. Few divers had 

engaged in collection of sea cucumbers by skin diving but had not been well established. Instead most 

Figure 2: The underwater survey at 

Point Pedro fishing ground  
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of the divers had switched to the demersal fishery. Among them some had used spear guns (which is 

a prohibited fishing method) to catch high valued demersal fish species such as large size groupers, 

parrot fisheséetc. Some divers had engaged in capturing larger coastal skates using nylon traps 

(Figure 3). 

As the season for the sea cucumbers prevailed till the end of October and due to the extreme weather 

condition that had been experienced in the North West coast, though the permission had been granted 

for the season from October to March, the sea cucumber fishery in the North west coastal region was 

not well established till the end of November when the field survey was conducted.   

                                      

 

 

 

Current status of the sea cucumber fishery in North coastal waters 

The fishing season was initiated in mid May and continued till 3rd week of October in 2021. 18 

collectors were mainly responsible for conducting the fishery for sea cucumbers in North coastal 

areas in 2021. The main target species was óPawakkai attayaô (Stichopus naso) for which the fishing 

ground located in the Point Pedro region in Jaffna district. óDisco attayaô (Holothuria spinifera), Kiri 

Nool (Bohadschia vitiensis) and Sangu (Turbinella Spp.) were the other species recorded in the 

commercial catch. These species contributed 97.38%, 1.25%, 1.35% and 0.02% to the total catch 

respectively (Figure 4). In addition, Stichopus herrmanni and Thelenota anax contributed in 

insignificant amounts to the total catch.  

The average CPUE for the óPawakkai attayaô (Stichopus naso) was estimated as 3094 

individuals/boat/day respectively. The total production for Stichopus naso was estimated as 

23,815,589 individuals at the end of the fishing season in 2022 (Table 1). 

 

Figure 3: Skate fishery carried out by the divers as the sea cucumber fishery had been 

banned temporarily   
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Table 1: Comparison of the production in the North coast 

Species  2020 2021 

Stichopus naso  10,693,743 23,815,589 

Bohadschia vitiensis   270,268 331,052 

Holothuria spinifera   78,841 305,814 

Turbinella spp. 2,319 4,088 

Stichopus herrmanni   0 8 

Thelenota anax   0 215 

 

Considering the total production in 2021, it has been drastically increased than that in 2020 (Table 

1). When analyzing the log book records of the sea cucumber collectors, it was obvious that all the 

collectors had involved in night time diving activities in several weeks of the fishing season. That 

could be the reason for increased production of Bohadschia vitiensis and Holothuria spinifera in 

2021.The number of collectors had increased form 11 in 2020 to 20 in 2022. During the interview of 

the divers it was found that  some of the divers who had been engaged in the marine ornamental fish 

collection had  then joined the sea cucumber fishery for the first time. The average monthly fishing 

pressure had also increased than 2020 (Figure 5). 

Figure 4: Species composition in 

the sea cucumber catch in 2021 
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Figure 5: Compression of the average monthly fishing effort in 2020 and 2021. 

 

The combined effect of all these factors may be the reason for the drastically increased production of 

the óPawakkai attayaô (Stichopus naso) in the North coastal region. Even though the production was 

increased, the average CPUE has been decreased from 3178 individuals/boat/day in 2020 to 3094 

individuals/boat/day in 2021. 

Considering all these facts, it is evident that there is more intense fishing pressure for the óPawakkai 

attayaô (Stichopus naso) in the North coastal region than that in the 2020.   

 

Underwater survey 

The fishing ground for óPawakkai attayaô (Stichopus naso) was located in the close proximity of Point 

Pedro, about 16 km away from the shore. The average depth of the fishing ground varied around 55ft. 

Based on the survey conducted in two locations in the fishing ground, the average density of the 

óPawakkai attayaô (Stichopus naso) was estimated at 8,000,000 individuals/km2 (Figure 6). However 

a comprehensive survey should be conducted sampling in more number of locations, covering the 

entire fishing ground in order to conclude more accurately on the density and distribution of the 

species.  
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Figure 6: Distribution of the Pawakkai attayaô (Stichopus naso) in the North coast fishing ground 

 

Conclusions 

Based on the results gathered in both 2020 and 2021, it can be concluded that there is a intensively 

growing trend in the sea cucumber fishery for the óPawakkai attayaô (Stichopus naso) in the North 

coast fishing ground. If the fishing activities continues without proper monitoring, the resource can 

be depleted in very near future.  

Recommendations  

Thus, it is recommended to conduct comprehensive underwater survey as soon as possible in order 

to understand the distribution and biomass of the resource in the fishing ground. In addition, it is 

recommended to continue the data collection on the sea cucumber fishery in the North coast.       

Progress:                      

Financial  : Physical :  
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2.8 Spiny lobster fisheries management, in situ conservation of berried spiny lobsters 

and lobster fattening 
 

Introduction 

Lobsters are one of the most valuable and economically important crustacean species found in Sri 

Lankan coastal waters largely used for export. Major fishery of the country is located in the shallow 

waters of the south coast of Sri Lanka in Hambanthota district and adjacent coastal region of the 

Ampara district. This fishery is very popular among the small-scale artisanal fishers in the district 

and approximately 2000 people directly or indirectly depend on it. Mean annual lobster export of the 

country is around 225 MT and the Hambanthota district accounts for an average 60% to the national 

lobster production. Observations on the annual spiny lobster export volume and income after the year 

1999 revealed that export volume has been slightly falling from 1999 to 2019, but income has fairly 

increased with time due to growing prices in the world market. The lobster fishery resources of the 

district have depleted due to violation of the existing management regulations and increasing fishing 

pressure, hence a new set of regulations has been introduced under the fisheries co management. This 

study focused on the current status of the spiny lobster fishery in the district to review the existing 

management regulations. 

Methodology 

Major lobster landing sites and collecting centers in the Hambanthota district (Tangalle, 

Hambanthota, Kirinda, Amaduwa) were visited twice a month for fisheries and biological sampling. 

Carapace length, total length, sex, species composition presence or absence of external eggs or 

spermatogonia, craft type, gear, catch volume were recorded.  

Catching of berried females adversely impact of the resource health; hence for conservation of the 

berried lobsters 30 individuals were kept in the pen constructed at the Matara Polhena sea until they 

release their external eggs. This programme was continued in collaboration with the Polhena fisheries 

co-management committee.  

For introduce lobster aquaculture, lobster fattening facility developed in the Kaisawella Dondra but 

trails couldnôt be started due to Corona pandemic and lack of sufficient small lobsters available in the 

area for fattening. 

Results 

Species composition 

It is observed that drastic change in the species composition of the spiny lobster catch during the year 

2021 (Fig.1) compared to the past years. Among the five species of spiny lobsters recorded in the 

south coastal region, P. homarus is the most common species (65%) contributing to the catch; 

although, for more than two decades it has represented over 80%. Composition of P. versicolor, P. 

penicillatus, P. longipes and P. ornatus are respectively 19%, 13%, 3% and less than 1 percent.  
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Figure 6: Species composition of the lobster catch 

 

Monthly variation of the berried females 

 

Catching of the berried females have been identified as a major threat for the population growth of 

major species. Monthly variation of the berried females (% as total female to berried females) that 

were presence in the catch are presented in figure 2. Among the two peak breeding cycles, percentage 

of the berried females exceeded or was close to 50% in March, August and November months. 

Further, results revealed that implementation of the regulations related to the catching of berried 

females are inactive or poorly employed. 

 

Length based Spawning potential ratio (LBSPR) 

Length based-spawning potential ratio (LP-SPR) approach is a new management measure that can be 

applied in data poor fisheries. Spawning potential ratio (SPR) based on length data is well-established 

with a biological reference point for data-poor fisheries management. In this study LBSPR was 

calculated only for the major species P. homarus since there is a lack of sufficient data  for other 

species found in the area. 

The biological parameters used to estimate LBSPR are as follows  

M/k= 1.74 , CLinf = 117.0, CLm50=  61.2, CLm95= 67.3 

Figure 3. indicates that current status of the LBSPR for the P. homarus during the year 2021. Further, 

it was revealed that current LBSPR value 28% is 2% below the target reference point (30%). 

However, within the past years it was far below the target reference point. 

0

10

20

30

40

50

60

J
a

n
u

a
ry

F
e

b
ru

a
ry

M
a

rc
h

A
p

ri
l

M
a

y

J
u
n

e

J
u
ly

A
u

g
u

s
t

S
e

p
te

m
b
e

r

O
ct

o
b

e
r

N
o

ve
m

b
e

r

D
e

ce
m

b
e
r

fr
e

q
u

e
n

c
y

Figure 7:  Monthly variation of the berried females present in the catch 

P. homarus
65%

P. 
versicolor

19%

P. longipus
3%

P. ornatus
0% P. 

penicillatus
13%



132  

 

Figure 8: LBSPR value generated through Barefoot Ecologistôs toolbox 

Selectivity and maturity 

 

Figure 9: Selectivity and maturity curves for the P. homarus 

Selectivity and maturity curves generated through the Barefoot Ecologistôs tool box indicated in 

figure 4 revealed that both curves are overlapping for major part of the graph. This is an indication of 

the threat levels of the population for fisheries; when lobsters get matured, they are vulnerable to 

exploitation. 

Length frequency distribution 
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Figure 10. Length frequency distribution for the P. homarus 

Length frequency distribution pattern of the major species, P. homarus is mentioned in the figure 5. 

According to this figure large portion of the catch consisted of small lobsters (6-6.9cm CL- 46% , 

n=469) but above the minimum legal size (CL 6 cm) and also 28 (2.56%) under size lobsters. Further, 

it was revealed that a number of large size lobsters represented in the catch is small and reflect the 

threat level to the stock. Length frequency distribution of male and females revealed that number of 

females in each length class is bigger than that of the males. 

Lobster fattening trials 

Facilities for the lobster fattening trials were developed at the Kaisawella, Dondra but trials were 

postponed due to corona pandemic and lack of required quantity of lobsters for fattening.  

Figure 11. Construction of fattening cages 

 

Conservation of the berried lobsters 

Berried lobster conservation was carried out in the facility constructed at the sea in Polhena. This was 

done in collaboration with Polhena fisheries development committee. During one-year period 30 

berried females were stocked and 7.5 million of larvae were released to the natural environment.  

 

Figure 12: Lobster conservation facility constructed at Polhena, Matara 
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Conclusion. 

Still P. homarus is the main species found in the catch, but species composition changed drastically. 

Fishermen are not respecting the current regulations and they are catching berried females in large 

scale. 

Large number of berried females are present in the catch during the months of March, August and 

November. 

Bottom set gill net which is the main fishing gear used to catch lobster is a prohibited gear set on the 

coral and reef areas. 

CPUE values have remained the same within the past year. 

Community based berried female conservation programme is very successful and additionally fishing 

community earn money showing lobsters to foreigners. 

Recommendations. 

Strict enforcement of the regulations for egg removing. 

Introduction of ecofriendly fishing gear instead of the bottom set gill net.  

Amendment of the second closed season. (For the September and October month should be declared 

October and November).    

Complete prohibition of catching females for at least one year or revision of the minimum legal size 

at least more 2 cm. 

Progress:                      

Financial  : Physical :  
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2.9 Assessment of ecosystem health using bio-indicators associated with nutrient 

enrichment and sedimentation on some targeted coral reefs in Sri Lanka. 
 

Officers Responsible:   M.P. Hendawitharana / Scientist 

    Dr. R.P.P.K. Jayasinghe / Principal Scientist 

    M.M.C. Karunarathne / Development Officer 

1. Summary of the research:  

The project, ñAssessment of ecosystem health using bio-indicators associated with nutrient 

enrichment and sedimentation on some targeted coral reefs in Sri Lankaò, was designed to investigate 

the possibility of using time integrated bio-indicators to evaluate the impacts of nutrient enrichment 

and sedimentation impacts on coral reefs health in the vicinity of Sri Lankan coastal waters. For 

decadesô reef monitoring programs conducted in Sri Lankan coastal waters depended exclusively on 

direct measurement of water quality parameters to assess the ecosystem health. Such approaches are 

now considered as less effective as it only provides a snapshot of data at a given point of time. Further, 

given that the long-term reef monitoring programs are expensive and work intensive, identifying a 

few time-integrated bio-indicators to assess coral reef health at the local scale would simplify reef 

monitoring efforts and facilitate effective reef management actions. Hence it is a timely need to 

incorporate efficient and novel monitoring techniques to account for these limitations.  

The general objective of the proposed study is to establish a baseline long-term reef monitoring 

program with a special focus on investigating nutrient enrichment and sedimentation impacts on coral 

reef health using time integrated bio-indicators. In addition, the specific objectives are as follows; 

To establish a database to record long-term reef monitoring survey data on annual basis 

To investigate the effect of nutrition loading (Nitrate, Nitrite, Phosphate, Silicate, Ammonium) on 

coral reef degradation. 

To investigate the effect of sedimentation on coral reef degradation. 

To identify suitable wild coral species which have the potential to be used as mother colonies in coral 

culture. 

To map the existing coral reefs  

To update the present status of reef fish community in selected study sites (abundance and diversity). 

  

The proposed study was to be conducted as a two-year continuous monitoring program and will be 

extended to a five-year monitoring program after evaluating the success of the initial phase.  

2. Study site  

Below listed study sites were identified as potential for the proposed project; 

Kayankerni Marine sanctuary (Figure 1a) 
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Silawathureai coral reef system (Figure 1b) 

Rumassala marine sanctuary (Figure 1c) 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 13: Maps indicating the preliminary survey locations a) Bar Reef Marine sanctuary b) Silawathurai 

Reef c) Rumassala Marine sanctuary 

Data Collection 

For the initial stage of the study, preliminary surveys were aimed primarily to investigate the species 

diversity of corals, reef fish and other marine invertebrates in the vicinity of the proposed study sites. 

The availability of desired bio-indicators with a potential to respond in a bimodal oscillation for the 

changes of environmental parameters were also planned to be investigated as the second stage of the 

study followed by the successful completion of the preliminary surveys. Each study site was surveyed 

using underwater line intersect transects (LIT) where diversity and the abundance of coral species 

were estimated along 50 m transect lines. To estimate the abundance of coral reef fish species, belt 

transects of 50 m long and 2 m wide from either side were surveyed.  Line transects were deployed 

randomly between 3-5 m depth range and the number of transects were determined as a representative 

of the existing coral cover.  In addition, type specimens were collected to identify the existing coral 

species to the lowest possible taxonomic level.  

 

Data Analysis 

Preliminary study at Rumassala marine sanctuary 

During the preliminary survey, 19 coral species belonging to 9 families were recorded (Figure 2). The 

highest number of species were recorded from the family Merulinidae (5). Total live hard coral cover 

was recorded between 20% - 25%. Forty-six (46) species of reef fish belonging to 22 families were 
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also recorded during the preliminary survey (Figure 3). The highest number of reef fish species were 

recorded from the family Acanthuridae (6), followed by family Pomacentridae (5) and Labridae (5) 

respectively.  

 

Figure 2: Reef fish species diversity at Rumassala marine sanctuary 
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3.2. Preliminary survey at Silawathurei reef 

During the preliminary survey, 15 coral species belong to 9 families were recorded. The highest 

number of species were recorded from the family Merulinidae (5) followed by Acroporidae (4) and 

Poritidae (2). Total live hard coral cover was recorded as 59-60%. Forty-six (75) species of reef fish 

belonging to 22 families were also recorded during the preliminary survey. The highest number of 

reef fish species were recorded from the Family Cheatodontidae (11) and Pomacentridae (11). 

 

Figure 3: Coral species diversity at Silawathurai Reef 

 

Figure 4: Reef fish species diversity at Silawathurai Reef 
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Preliminary survey at Kayankerni marine sanctuary 

Kayankerni reef recorded a live hard coral cover of 15-17% including 31 coral species and 70 species 

of reef fish. Highest number of coral species 31 and highest number of reef fish species 70 was 

recorded at Kayankerni reef. But the observed coral cover was very low comparing with the other 

two sites. 

 

Figure 5: Reef fish diversity at Kayankerni reef 
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Remarks/ prospects/ Constrains  

Constrains 

During the preliminary survey at Bar reef, it was identified that the shallow reef flats are not suitable 

for the proposed study. Since the live hard coral cover is around 0 -1%, the site itself doesnôt align 

with the main objective of the study which is the identification of suitable bio indicators that can 

account for environmental stressors. Hence, a request has made to change the study site from Bar reef 

to one of the below mentioned reef sites; 

Vankalei Reef 

Arippu Reef 

Silawaturei Reef 

In accordance with the above request, a preliminary survey was conducted at Silawathurai Reef area 

and it was identified as a well suitable study that meets the requirements of the proposed study 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 6: Underwater photographs of benthic habitats at Silawathurai reef site 

a/b) Acropora sp. (branching) c) Galaxia sp. c) Acropora sp. (table) e) macro 

algal overgrowth of Turbinaria ornata e) coral rubble 
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Preliminary survey at Bar reef marine sanctuary 

 

 

 

A preliminary survey was conducted at the shallow reef flats of Bar Reef during February, 2021 to 

investigate the diversity and the abundance of existing corals species. Three sampling points were 

investigated to conduct underwater surveys between the depths of 1.5 m to 3 m.  

 

A total mortality of hard coral (HC) species was observed during the preliminary survey at Bar reef 

marine sanctuary. No visible live HC cover was observed. A negligible proportion of new coral 

recruits (less than 1%) of Acropora sp. was present at the study site. An abundant overgrowth of 

seaweed Stoechospermum polypodioides was visible in all the 3 sampling sites. Occasional 

occurrence of Halimida sp. was also evident in small numbers. 

Figure 7: a) NARA scientists conducting the underwater survey at Bar Reef 

marine sanctuary b/c) Abundant coral rubble substrate at the sampling sites d) 

new recruitment of Acropora sp. (highlighted in red). 

a) b) c) d) 














































































































































































































































































































































































































































































