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1. Executive Summery

This report provides an in-depth evaluation of culture-based fisheries management within Sri
Lanka’s reservoirs, drawing upon data on stocking, species-wise production and fishing intensity,
complemented by socio-economic surveys and institutional assessments. The study critically
examines the effectiveness of fish stocking programs, hydrological and environmental influences,
fishing pressures, and governance capacities of Reservoir Fisheries Organizations (RFOs). The
overarching objective is to advance sustainable fisheries management and improve the livelihoods

of communities that depend on these aquatic resources.

The biological analysis highlights a clear positive relationship between carp stocking densities and
fish yields, up to an optimal threshold beyond which overstocking diminishes productivity. This
trend is particularly pronounced in medium-sized reservoirs, where tailored stocking densities are
crucial to maximize yield. In contrast, tilapia stocking demonstrated negligible influence on fish
production due to the species’ self-recruiting nature, indicating that routine stocking for tilapia
may be an inefficient allocation of resources. Freshwater prawn stocking remains underutilized,
suggesting potential for expansion within culture-based fisheries. Although various hydrological
and limnological parameters were assessed, their correlation with fish yield was largely
inconclusive over the study period, underscoring the need for longer-term environmental
monitoring and data collection. Additionally, fishing intensity measured as the number of fishers
per hectare was found to interact significantly with stocking density, emphasizing the importance

of managing fishing effort in conjunction with stocking programs to achieve sustainable yields.

From a socio-economic standpoint, the report underscores the critical role reservoir fisheries play
in supporting rural livelihoods, often supplemented by subsistence agriculture such as paddy
cultivation. The RFOs surveys exhibit robust community governance characterized by clearly
defined membership, collective decision-making, and effective conflict resolution mechanisms,
consistent with established institutional frameworks. Nevertheless, challenges remain in enforcing
regulations, monitoring fishing activities, and maintaining cohesion within some organizations.
Notably, the absence of proximate ice production facilities and insufficient fish storage
infrastructure adversely affect post-harvest quality and market access, thereby limiting economic

benefits for fishing communities. Furthermore, gaps in collaboration between RFOs and law



enforcement agencies weaken efforts to curb unauthorized fishing, a significant threat to resource

sustainability.

In light of these findings, the report recommends the adoption of reservoir-specific stocking
protocols that optimize fingerling densities, prioritizing carp species where positive yield
responses are evident, while phasing out routine tilapia stocking practices. Empowering RFOs
through capacity building to enhance resource monitoring and stronger partnerships with
enforcement agencies are essential to effectively address illegal fishing activities. Investment in
infrastructure, including establishing local ice production plants and community-managed freezing
and processing facilities, is vital to reduce post-harvest losses and add value to fishery products at

the community level.

Strengthening institutional frameworks within RFOs is equally imperative. This involves
encouragement unity and commitment among members, instituting transparent fund management,
and enforcing sanctions for non-compliance to uphold organizational discipline and efficacy.
Finally, expanding collaborative research and training programs involving RFOs, governmental
bodies, NGOs, and academic institutions will provide the necessary knowledge transfer and
adaptive management support. Integrating biological, hydrological, institutional, and socio-
economic dimensions will create a resilient and sustainable framework for reservoir fisheries,
ultimately contributing to national food security and the socio-economic upliftment of rural

communities reliant on these vital natural resources.

1. Introduction

The inland fisheries and freshwater aquaculture sector currently accounts for approximately 29%
of the nation's total fish production. This sector is vital for bolstering the rural economy in the
interior regions of Sri Lanka and plays a significant role in promoting food security, improving
nutritional standards, and creating employment and livelihood opportunities. In 2022, the
production of inland fish from reservoirs reached 100,930 metric tonnes, with a market value of
Rs. 50,970 million. This figure represents 86% of the total inland fish and aquaculture output,
which amounts to 116,980 metric tonnes. The industry directly and indirectly supports the
livelihoods of over 65,000 individuals. Given that this industry operates primarily in rural areas,

its promotion yields direct benefits for the rural population. In Sri Lanka, the extensive reservoir



resources, covering a cumulative area of 260,000 hectares, facilitate productive inland fisheries
and culture-based fisheries (CBF).

Research indicates that the optimal utilization of perennial reservoirs for fish production through
the establishment of self-sustaining culture-based fisheries presents a sustainable, low-input, and
efficient approach to ensuring food security, particularly for rural communities in the interior of
Sri Lanka. Studies have demonstrated significant increases in fish catches, improved livelihood

opportunities, and enhanced income for fishers following the introduction of CBF.

The Government of Sri Lanka has consistently supported the advancement of inland fisheries by
allocating funds for the stocking of reservoirs and enhancing fish seed production. However,
challenges remain regarding the capacity to produce sufficient seed for stocking and the financial
sustainability of maintaining this system without cost recovery. Therefore, Sri Lanka must
transition towards a self-sustaining model for sustainable CBF that leverages the aforementioned
strengths and encompasses the country's perennial reservoirs, which cover an estimated water area
of around 200,000 hectares. The Government of Sri Lanka has prioritized this development

initiative.
3.0 Output 2: Increased Fish Fingerling Stocking

3.1 Methodology
Data on stocking were obtained from the NAQDA database, covering the period from 2012 to

2022, for major and medium perennial reservoirs across the country. NAQDA executes a
strategically designed stocking initiative that encompasses all inland reservoirs of the country,
including both perennial and seasonal water bodies. The fin fish species such as Catla (Catla catla
— Plate 3.1), Rohu (Labeo rohita - Plate 3.2), Mrigal (Cirrhinus mrigala-Plate3.3), Silver Carp
(Hypophthalmicchthys molitrix -Plate 3.4) Bighead Carp (Hypophthalmicchthys nobilis-Plate 3.5),
Grass Carp(Ctenopharyngodon idella -Plate 3.6),Common Carp (Cyprinus carpia- Plate 3.7),
Tilapia nilotica (Genetically Improved Farmed Tilapia-GIFT) (GIFT -Plate 3.8)and Hirikanaya
(Labeo dussumieri- Plate 3.9) are normally stocked to the reservoirs. Except for fin fish species
post larvae of Giant Freshwater Prawns (FWP) (Macrobrachium rosenbergii -Plate 3.10) are also

stocked in reservoirs.



Plate 3.2 Labeo rohita

Plate 3.3 Cirrhinus mirigala Plate 3.4 Hypophthalmicchthys molitrix

Plate 3.5 Hypophthalmicchthys nobilis ~ Plate 3.6 Ctenophaaryngodon idella

Plate 3.7 Cyprinus carpia Plate 3.8 Tilapia nilotica- GIFT



Plate 3.9 Labeo dussumieri Plate 3.10 Macrobrachium rosenbergii

The number of reservoirs used from the database for the present work was 31 major and 61 medium
reservoirs. Total number of reservoirs was 92. The rationale for selecting these reservoirs for the
present work was that stocking and production data of fin fish species and FWP were considered
reliable based on well-organized fisheries societies in these reservoirs, likely to provide accurate
data logs. In addition to stocking and production data of fin fish species and FWP (Table 3.1),
information about the extent of the reservoir’s supply level was gathered from the Irrigation
Department (Table 3.2).

The fin fish species and FWP landed were caught in the gill net (mesh size ranges from 4- 16
inches). The data on production in the NAQDA database is derived from the annual catch figures
for each species. It does not reflect production related to specific stocking activities. Therefore, in
the present work production for the particular stocking was calculated. For this, in the case of fin
fish species, it was assumed that stocked fish re-appeared as the size of consumer preference in
the landing generally about 1 year after stocking and for the FWP it was considered 6 months after

the stocking. Based on these assumptions species wise production was calculated.
3.2 Results
3.2.1. Evaluation of Culture-based Fisheries of the Medium Reservoir of Sri Lanka

The correlation between yield and the stocking of carp exhibits a non-linear pattern, as illustrated
in Figure 3.1. This observation indicates that, during the past ten years, the culture-based fisheries
of carp species in the medium reservoirs of Sri Lanka have been functioning at a level that exceeds
the optimal threshold.R?value of 0.3463 indicates that this model does not explain a large
proportion of the variability in fish yield. There may be other important factors affecting fish yield



that are not included in this model. The ideal stocking density for medium-sized reservoirs appears

to be around 1000 fingerlings per hectare.
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Figure 3.1 Relationship between stockings of fingerlings and yield of the Exotic carp species

medium perennial reservoirs

The correlation between the stocking and yield of tilapia species was found to be insignificant in
the medium reservoirs of the country (Figure 3.2). Given the biological traits of tilapia species,
regular stocking is not advisable for these reservoirs. Consequently, over the last decade, efforts
to implement culture-based fisheries for tilapia species in medium perennial reservoirs have

proven to be ineffective.
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Figure 3.2 Relationship between stocking of fingerlings (Number of fingerlings/ha/y) and yield

(Kg/haly) of Tilapia species in medium perennial reservoirs



A notable correlation was observed between the stocking of post-larvae of giant freshwater prawns

and the yield in medium perennial reservoirs (Figure 3.3).
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Figure 3.3 Relationship between stocking of post-larvae and yield of giant freshwater prawns in

medium perennial reservoirs

Nevertheless, the stocking of these prawns was conducted at an optimal level, indicating a greater
potential for further development of culture-based fisheries in medium perennial reservoirs.

NAQDA was unable to provide the reservoir-based data regarding the number of fishermen
engaged in fishing activities and the annual or monthly count of canoes operated, despite having
initially agreed to supply this information during the project's preliminary discussions.
Consequently, we utilized the number of active fishermen in these reservoirs to establish a
correlation between fishing intensity and the yield of cultured species. Here, fishing intensity was
derived as a number of active fishers per ha per year. However, the alternative data did not yield

more accurate results.

The regression analysis indicated that the reservoir areas at Full Supply Level (FSL) and the

intensity of fishing were not statistically significant. (Figure 3.4)
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Figure 3.4 Relationship between area and the fishing intensity (FI) (number of fishers/ha/yr) of
the medium perennial reservoirs.

No significant correlation was observed between any fish or shellfish species and the intensity of
fishing. Additionally, the number of active fishermen in the reservoirs may not provide an

accurate basis for this analysis.

Table 3.1 Average annual stocking and production of fin fish spp and Freshwater prawns in

medium perennial reservoirs of Sri Lanka (Period 2012-2022)



Disrtict Resevoir name ReservoirType Stocking/ha at FSL Production kg/ha (kg/ha FSL)
Carp Tilapia FWP Carp Tilapia FWP

Anuradhapura | Aluthdiulwewa Medium 772.23+576.29| 609.78+330.81| 813.57+757.51|120.76+62.40| 513.47+184.60| 10.11+10.46
Anuradhapura | Angamuwa Medium 122.65+176.75 54.38+96.51| 266.74+565.76| 5.69+13.06| 52.07+104.84| 0.00+0.00
Anuradhapura |Eru Wewa Medium 295.12+746.46) 197.88+438.88 63.85+127.71| 15.57+£30.09] 37.81+77.82] 0.00+0.00
Anuradhapura | Galkulama/Mahagalkulan| Medium 25.38+76.14 30.15+60.79 0.00+0.00 0.00+0.00| 73.62+186.68| 0.00+0.00
Anuradhapura [Horiwila Medium 289.44+465.61| 147.94+178.87 0.00+0.00| 17.99+27.69| 117.47+148.83| 0.00+0.00
Anuradhapura |Kalankuttiya Medium 403.44+256.89| 152.58+248.58 43.05+122.38| 55.87+86.22| 100.05+121.93| 0.06+0.20
Anuradhapura |Katiyawa Medium 217.344344.36] 97.06+161.52 0.0040.00|69.25+149.29| 66.73+100.57( 0.00+0.00
Anuradhapura | Manankattiya Medium 541.72+546.80] 361.15+219.09| 404.90+426.98| 75.93+74.97| 289.37+£139.14 2.02+3.30
Anuradhapura [ Thuruwila Medium 207.93+213.60| 284.30+334.65| 821.79+1679.10| 23.28+35.84| 151.63+145.97| 0.26+0.65
Badulla Ulhitiya Medium 100.91+140.55| 140.87+256.48| 123.45+253.23| 17.02+22.17| 11.59+14.56| 0.76+2.46
Mannar Periyamadu Medium 210.4+224.3 30.3+80.8 392.74676.2 7.0+£9.8 0.0+0| 7.58+15.8
N'Eliya Castlereagh Medium 890.7+976.6 9.45+28.4 347.74440.5 53.3466.9 3.6+10.88| 0.95+1.25
N'Eliya Kotmale Medium 247.22+242.8 44.21+109.4 158.97+249.4| 33.92+33.6 2.66+5.39[ 0.69+1.15
N'Eliya Maussakelle/ Maskeliya Medium 459.3+412.5 0.00£0{ 217.23+272.54| 30.34+32.56 0.00+0.0/  0.63+0.93
Polonnaruwa |Ambagas Wewa Medium 486.734561.95| 211.32+423.24 83.83+251.48| 39.32+64.38| 77.37+69.22| 0.54+1.61
Polonnaruwa |Giritale Medium 748.404593.36| 98.67+199.10 1572.51+983.98| 69.89+94.57| 23.07+69.22| 12.45+16.62
Polonnaruwa |NDK Medium 123.18+147.17 49.39489.30| 178.60+217.53| 36.66+67.95| 19.38+58.15| 3.67+7.50
Ratnapura Chandrika Wewa Medium 1142.57+678.69| 51.55+102.88| 597.89+415.58| 187.54+94.6 10.98+22.19| 4.08+4.39
Ratnapura Samanala wewa Medium 447.85£385.93| 56.90+116.62| 309.44+384.17| 92.02+79.40 4.16+8.30] 1.14+1.98
Trincomalee |Janaranjana Weawa Medium 35.44+106.33 15.80+47.40| 255.14+435.65| 8.41+25.23 0+0p3.26+126.95
Trincomalee |Maha Divul Wewa Medium 328.904225.36] 51.16+111.46| 204.62+282.98| 33.51+38.81| 141.07+363.6649.05+140.62
Trincomalee |Morawewa Medium 122.61+120.52] 53.09+105.51 72.24+146.99| 16.91+17.27| 63.30+134.99| 21.04+58.83
Trincomalee |Vendarasan Medium 172.44+192.61| 82.24+167.73| 176.15+409.54| 24.12+34.0| 127.51+253.95| 29.74+79.5
Vavunia Bogas wewa Medium 53.62+101.61| 47.76+143.28 94.16+282.48 1.51+2.44 3.12+9.36] 0.55+1.67
Vavunia Irattaperiyakulam Medium 303.46+591.43 15.72+47.1| 320.75+483.57| 42.53+84.1 0.13+0.41| 2.44+5.67
Vavunia Mamaduwa Medium 228.61+300.05| 96.86+184.74| 640.14+875.66| 34.89+55.62 0.00£0.00] 1.11+1.99
Vavunia Mohoththankulam Medium 276.79+338.15|  90.04+208.69(1192.73+1228.69| 17.96+20.37 8.65+17.29| 4.78+9.30
Ampara Ampara Kulam/ Wewa Medium 447.37+468.17[1642.47+1092.15|  183.15+549.45p45.48+576.82| 333.56+58.98| 0.00+0.00
Ampara Chadayantalawa Medium 17.84+248.67| 126.34+4339.8 0.00+0.00{ 3.32+47.22| 8.98+145.97| 0.00+0.00
Ampara Ekgal Oya Medium 33.194746.79]  15.99+359.91 8.49+191.22| 5.72+128.91 2.72461.30] 0.06+1.39
Ampara Henanigala Medium 14.47+£173.75|  10.85+202.13 2.95+128.20| 5.34+116.75 2.03+8.98| 0.00+0.00
Ampara Kondawattawana Tank Medium 18.58+257.62|  26.64+590.44| 39.10+1034.09| 3.44+57.63| 6.74+119.03| 0.06+1.96
Ampara Malayadi Tank Medium 28.26+504.23| 22.89+228.10 1.35+53.19(19.23+493.17 7.68+85.54| 0.01+0.29
Ampara Namal Oya Medium 13.31£353.73 7.51+304.43 10.00+449.91| 3.80+104.74 1.45+53.68| 0.01+0.58
Ampara Pannalagama Medium 17.79+112.96| 24.81+371.79 13.84+596.34| 2.81+51.06 5.21480.97| 0.04+2.30
Ampara Rota Kulam Medium 10.74+276.11|  14.92+190.37 0.00£0.00] 1.38+36.69| 10.87+111.47( 0.00+0.00
Ampara Sagamam Tank Medium 2.06+44.23| 13.03+222.79 4.32+219.29| 0.86+28.76| 9.31+182.33| 0.00+0.00
Ampara Tampitiya Medium 37.18+732.39| 21.45+786.70 18.91+975.60{ 4.07+103.48| 10.55+315.01] 0.00+0.00
Batticaloa Kaddumurippu Medium 28.56+398.22| 23.38+427.30 19.47+493.42| 2.77£90.58| 10.95%177.13| 0.06+3.30
Batticaloa Kadukkamunai Medium 6.13+311.89 2.68+75.36 9.97+410.35 0.07+2.95 1.80455.02| 0.02+0.91
Batticaloa Kithul Wewa Medium 39.79+412.00(  45.20+521.64 29.69+369.50| 8.43+83.81| 35.66+252.02| 0.21+3.15
Batticaloa Vakaneri Tank Medium 10.94+239.31 6.85+164.28 12.294335.91| 1.45+36.78| 5.85+118.90| 0.032+1.24
Batticaloa Wadamunai Medium 59.63+437.33|  30.84+393.83 30.84+569.10| 7.86+57.83| 25.85+210.38| 0.20+4.07
Hambanthota |Badagiriya Medium 835.28+534.46| 237.28+520.42|1531.11+1348.40)6.36£1556.08| 23.33+49.15| 5.64+4.24
Hambanthota |Muruthawela Medium 800.55+473.32| 234.85+3755.28| 884.49+869.50{51.09+124.02|  20.49+38.88| 6.53+13.65
Hambanthota |Tissa Wewa Medium 467.974410.97| 253.88+405.84 805.91+87.48]06.61+141.27| 142.42+368.59| 7.17+14.82
Hambanthota |Udukiriwila Medium 751.924285.66|  79.67+239.03| 694.63+841.58{90.22+147.96| 36.45+109.37| 5.47+14.57
Hambanthota |Weerawila Wewa Medium 545.40+£394.92| 151.52+307.85| 968.63+1063.65|36.78+121.31 5.83+12.51| 4.86+6.30
Hambanthota |Yoda / Yodakandiya We Medium 211.09+308.99 0.00+0.00 360.35+54.17)80.28+128.35 0.00+0.00] 9.43+13.24
Kurunagala  |Ambakola Wewa Medium 208.76+181.1| 104.51+224.74| 269.52+381.14| 25.49+22.44| 33.94+92.74| 10.55+17.96
Kurunagala  |Batalagoda Medium 98.93+124.35| 53.00+159.01| 235.57+467.44| 9.82+13.73 6.48+21.63| 0.00+0.00
Kurunagala |Galgamuwa Wewa Medium 68.46+136.17 19.30£57.91| 107.25+218.22 3.39+9.58| 50.57+£1551.71|  0.00+0.00
Kurunagala  [Hakwatuna Oya Medium 1028.50+521.45| 92.34+277.03] 362.95+503.12|131.68+70.02 14.95+44.8709.04+120.07
Kurunagala  |Kimbulwana Oya Medium 1277.11+415.50] 49.01+147.05| 933.70+1816.68| 98.19+66.04 14.72+66.0] 3.48+6.60
Kurunagala  |Magalle Wewa Medium 205.00+256.24 26.19+78.58| 222.22+666.66 8.08+8.45| 12.33+37.01| 0.11+0.33
Kurunagala |Palukadawala Medium 96.77+159.08 0.00+0.00 27.46+82.38|14.23+366.73 0.00£0.00] 0.41+1.23
Kurunagala  |Siyabalangamuwa Medium 868.10+586.34| 267.85+119.04|2104.76+2298.75|44.16+175.09| 52.27+150.32] 4.30+6.01
Kurunagala  |Usgala Siyabalangamuwa| Medium 404.47+490.94 7.02+152.20| 1842.21+4524.93| 70.22+48.18 8.01+24.04| 3.10+5.08




Disrtict Resevoir name ReservoirType Stocking/ha at FSL Production kg/ha (kg/ha FSL)

Carp Tilapia FWP Carp Tilapia FWP
Mulathivu Koddai Kaddina kulam Medium 1637.£1259.21 |274.60+494.89 [1999.92+1113.71|302.01+174.0460.66+116.36 |22.29+5.52
Mulathivu Tenniyankulam Medium 123.94+140.02 146.36+£139.10 |262.46+£524.93 |6.03+12.98 [4.43+13.29 0.10+0.23
Mulathivu Thannimurippukulam Medium 69.33+£91.36 45.39129.53 73.21+167.01 2.66+5.92 15.25+39.92  |0.21+0.64
Mulathivu Udayar kaddu kulam Medium 114.01+£167.52 |74.92+171.93 |475.144699.95 |[3.67+6.29 0.81+2.44 1.79+3.56
Mulathivu Visuamadu Medium 166.34+199.93 |44.65+89.26 531.63+1081.71 [0.83+1.42  |2.05+4.10 1.22+3.66
Mulathivu Tenniyankulam Medium 123.94+140.02] 46.36%139.10| 262.46+524.93| 6.03+12.98 4.43+13.29] 0.10+0.23
Mulathivu Thannimurippukulam Medium 69.33+91.36 45.39129.53 73.21+167.01 2.66+5.92 15.25+39.92|  0.21+0.64
Mulathivu Udayar kaddu kulam Medium 114.01+167.52| 74.92+#171.93| 475.144699.95 3.67+6.29 0.81+2.44| 1.79+3.56
Mulathivu Visuamadu Medium 166.34+199.93 44.65+89.26| 531.63+1081.71 0.83+£1.42 2.05+4.10| 1.22+3.66
Matale Ibbankatuwa Tank Medium 578.68+397.45| 169.00+394.46| 224.29+299.30| 52.50+37.98 6.67+17.16| 0.62+1.57
Matale Dewahuwa Medium 458.86+365.72| 111.07+245.88] 290.69+402.99| 68.21+£79.38| 20.69+42.48| 1.65+2.76
Matale Kandalama Tank Medium 261.10+186.30| 48.46+108.19 56.52+69.35| 64.61+61.45 9.07+£28.86/ 0.073+0.09
Matale Kandepitawala Medium 716.52+451.10| 134.49+491.27| 974.17+491.27p6.37+1703.52| 27.86+88.83| 13.56+8.57
Monaragala [Ethimale Medium 1035.90+451.10| 193.18+491.27| 1371.23+491.27p6.42+1703.52| 40.97+88.83| 18.88+8.57
Monaragala |Hadapangala Wewa Medium 1823.78+1956.09| 240.04+476.93| 775.81+807.54333.55+337.71| 42.15+125.66| 8.29+8.558
Monaragala |Hambegamuwa Medium 1510.30+1035.20| 143.61+285.43 2961.50+331p40.16+150.94| 68.36+152.22| 8.81+11.08
Monaragala |Kiriibban Medium 559.43+449.35| 192.13+383.03| 615.76+704.04152.23+112.90| 37.54+73.63| 3.23+5.58
Monaragala |Muthukandiya Medium 554.21+349.26 3.96+11.90| 830.15+108.27}.82+1163.266 9.07427.21| 2.25+3.68
Monaragala [Urusita Wewa Medium 1351.16+1259.21| 223.70+404.53|1655.45+1113.71950.21+174.08] 50.03+116.36] 18.39+5.52

Table 3.2 Area at Full Supply Level (FSL) and Fishing Intensity (FI) data of medium perennial

reservoirs
Reservoir | Area | Fishing Intensity(FI); No.
District Reservoir name Type (ha) | of fishers per ha per yr
Anuradhapura Aluthdiulwewa Medium 239 22
Anuradhapura Angamuwa Medium 445 123
Anuradhapura Eru Wewa Medium 261 12
Anuradhapura Galkulama/Mahagalkulama Medium 350 21
Anuradhapura Horiwila Medium 243 21
Anuradhapura Kalankuttiya Medium 271 24
Anuradhapura Katiyawa Medium 261 51
Anuradhapura Manankattiya Medium 276 25
Anuradhapura Thuruwila Medium 280 30
Mannar Periyamadu Medium 227 10
N'Eliya Castlereagh Medium 275 25
N'Eliya Kotmale Medium 664 10
N'Eliya Maussakelle/ Maskeliya Medium 445 14
Polonnaruwa Ambagas Wewa Medium 243 61
Polonnaruwa Giritale Medium 308 19
NDK/Nagolle Dee Kodiunne

Polonnaruwa Wewa Medium 591 28
Ratnhapura Chandrika Wewa Medium 445 28
Ratnapura Samanala wewa Medium 693 6
Trincomalee Janaranjana Weawa Medium 450 27
Trincomalee Maha Divul Wewa Medium 543 14
Trincomalee Morawewa Medium 769 10
Trincomalee Vendarasan Medium 410 13
Vavunia Bogas wewa Medium 472 10
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Vavunia Irattaperiyakulam Medium 212 6
Vavunia Mamaduwa Medium 243 10
Vavunia Mohoththankulam Medium 211 26
Ampara Ampara Kulam/ Wewa Medium 364 41
Ampara Chadayantalawa Medium 243 9
Ampara Ekgal Oya Medium 405 11
Ampara Henanigala Medium 260 33
Ampara Kondawattawana Tank Medium 356 33
Ampara Malayadi Tank Medium 235 18
Ampara Namal Oya Medium 648 12
Ampara Pannalagama Medium 340 14
Ampara Rota Kulam Medium 267 48
Ampara Sagamam Tank Medium 304 37
Ampara Tampitiya Medium 212 23
Batticaloa Kaddumurippu Medium 304 35
Batticaloa Kithul Wewa Medium 214 79
Batticaloa Vakaneri Tank Medium 453 21
Batticaloa Wadamunai Medium 205 47
Hambanthota Badagiriya Medium 381 22
Hambanthota Muruthawela Medium 516 19
Hambanthota Tissa Wewa Medium 233 41
Hambanthota Udukiriwila Medium 263 57
Hambanthota Weerawila Wewa Medium 567 27
Hambanthota Yoda / Yodakandiya Wewa Medium 486 29
Kurunagala Ambakola Wewa Medium 202 30
Kurunagala Batalagoda Medium 283 34
Kurunagala Galgamuwa Wewa Medium 259 18
Kurunagala Hakwatuna Oya Medium 389 27
Kurunagala Kimbulwana Oya Medium 238 47
Kurunagala Magalle Wewa Medium 263 23
Kurunagala Palukadawala Medium 263 22
Kurunagala Siyabalangamuwa Medium 210 29
Kurunagala Usgala Siyabalangamuwa Medium 769 34
Dambulu Oya / Ibbankatuwa
Matale Tank Medium 344 39
Matale Dewahuwa Medium 688 43
Matale Kandalama Tank Medium 400 11
Matale Kandepitawala Medium 216 6
Monaragala Ethimale Medium 282 19
Monaragala Hadapangala Wewa Medium 226 77
Monaragala Hambegamuwa Medium 210 61
Monaragala Kiriibban Medium 375 12
Monaragala Muthukandiya Medium 560 9

11




Monaragala Urusita Wewa Medium 262 31
Mulathivu Koddai Kaddina kulam Medium 210 16
Mulathivu Tenniyankulam Medium 381 12
Mulathivu Thannimurippukulam Medium 607 23
Mulathivu Udayar kaddu kulam Medium 304 18
Mulathivu Visuamadu Medium 209 16
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Figure 3.5 Relationships between production and Fishing Intensity (FI) (Number of
fishers/ha/yr.) of medium perennial reservoirs
(a= relationship for carp species, b= relationship for tilapia species, c= relationship for FWP

3.2.2 Evaluation of Culture-based Fisheries of Major Reservoirs of Sri Lanka

The correlation between Carp fishing intensity (number of fishers per ha per year) and production

in the 31major reservoirs exhibits a polynomial relationship. (Figure 3.6)
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Figure 3.6 Relationship between carp fingerling stocking and production (Period 2012-2022)

A notable positive correlation was observed between the stocking of Tilapia fingerlings and the
production levels in major perennial reservoirs. This finding may not solely be attributed to the
stocking initiative, as tilapia possess a self-recruiting capability, and the extensive areas of these

reservoirs provide additional breeding habitats for tilapia species. (Figure 3.7)
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Figure 3. 7 Relationship between Tilapia fingerling stocking and production (Period 2012-2022)

FWP demonstrated a notable correlation between the stocking of post-larvae and the yield

observed in the major perennial reservoirs. In the last decade, the stocking levels of FWP post-
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larvae in these major reservoirs have consistently fallen short of their potential capacity. (Figure
3.8)
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Figure 3.8 Relationship between FWP stocking and production (Period 2012-2022)

Monthly data regarding species-specific stocking, production, and the number of fishermen
engaged in fishing activities were gathered through logbook records from five reservoirs: Namal
Oya, Ekgal Oya, Konduwatuwana, Pannalgama, and Himidurawa, during field visits associated
with the TCP project. Unfortunately, the computerized data entry system of NAQDA (In-fish) was
non-operational in all five reservoirs throughout the study period. NAQDA officials indicated that
historical data from the computerized system could not be retrieved. Consequently, only two years'
worth of fish yield data and the number of participating fishermen were obtained from the Fisheries
Society logbook. This limitation is likely to adversely impact the final outcomes of our study.
Because the results therefore do not account for seasonal variations of FP due to other factors such
as water level fluctuations, seasonal catchability variations due to wind patterns etc. These analyses
should therefore be revisited once annual data for longer periods (i.e., >5 years) are available.

3.2.3 Namal Oya Reservoir

Figure 3.9 presents the stocking program of Namal Oya Reservoir for the years 2012 to 2022. The
analysis of the stocking data for Namal Oya Reservoir indicates that, over the last decade, the
performance of stocking fluctuated between 14% and 137%. In certain years, the amount of
stocking was significantly lower than the reservoir's optimal capacity, while in other years,

instances of over-stocking were observed.
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Figure 3.9 Stocking performance of the reservoir over the past ten years

Catla catla, Labeo rohita, Cirrhinus mirigala and Oreochromis niloticus (GIFT) only were
stocked to the Namal Oya reservoir in 2012-2022, Figure 3.10 illustrates the stocked species
composition of Namal Oya reservoir. In 2012-2022 period

Catla = Rohu = Mrigal = Tilapia

Figure 3.10 Species composition of Namal Oya reservoir

The contribution of carp and tilapia species to the overall stocking of the Namal Oya reservoir
during the period from 2012 to 2022 is presented in Table 3.3, throughout several years, carp
species accounted for a greater share of the total stocking (Figure 3.11), which reflects positively
on the stocking program of the Namal Oya reservoir within the framework of culture-based
fisheries. The cumulative percentages for carp and tilapia stocking were 69% and 31%,

respectively.
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Table 3.3 Percentage of the contribution of carp and Tilapia species to the total stocking of the

Namal Oya reservoir

Year % Carp % Tilapia
2013 33.33 66.67
2014 100.00 0.00
2015 100.00 0.00
2016 59.45 40.55
2017 66.67 33.33
2018 40.89 59.11
2019 100.00 0.00
2020 76.12 23.88
2021 81.55 18.45
2022 87.58 12.42

Fingerling stocking-composition - 2013-2022
0%

Tilapia
31%

Carp
69%

= Carp =Tilapia =

Figure 3.11 Fingerling stocking composition of Namal Oya reservoir
A parabolic correlation has been observed between the yield and stocking levels of the Namal Oya

reservoir, with the optimal stocking density estimated to be around 2197 fingerlings per hectare

per year. (Figure 3.12)

16



500 ° y =-0.0001x? + 0.4394x - 23.309
450 R?=10.5268
400
350
300
250
200
150
100
50

Production Kg/ha/yr

0 500 1000 1500 2000 2500
Stocking fingerlings/ha/yr

Figure 3.12 Relationship between production and stocking of finfish species - Namal Oya

This quadratic equation represents the relationship between fish yield () and fishing intensity (x)
in Namal Oya reservoir. The relationship between the fishing intensity of the Namal Oya reservoir
and yield was significant and a strong correlation could be identified between FI and yield of
finfish species (Figure 3.13)
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Figure 3.13 Relationship between FI and Fish yield of Namal Oya

The analysis presented indicates that the stocking program implemented at the Namal Oya
reservoir is sufficient to attain the Maximum Sustainable Yield (MSY).The fishing intensity that

provides the maximum sustainable yield is approximately 0.6449. The maximum sustainable yield
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is approximately 5498.1 kg in Namal Oya reservoir. Presently used fishing intensity is at optimal
level for the reservoir and further increase will cause to reduce the yield. The multiple regression
analysis, which examines stocking and fishing intensity as independent variables, indicates that
the dependent variable Y is significantly influenced by these two independent variables
(R?=0.989).

3.2.4 Ekgal Oya Reservoir

The stocking initiative for the Ekgal Oya reservoir over the previous ten years is illustrated in table
2.4 and Figure 3.14. The volume of fish introduced into this reservoir has consistently surpassed
the ideal threshold. Over the last decade, there have been five instances of overstocking.

Table 3.4 Species composition percentage of stocking program implemented in Ekgal oya

reservoir
Carp % Tilapia %
2013 38.33 54.81
2014 100.00 0.00
2015 74.38 66.89
2016 68.94 47.17
2017 75.00 14.81
2018 67.25 27.78
2019 64.97 32.59
2020 53.77 136.30
2021 93.69 8.36
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Figure 3.14 stocking amount of fingerling into the Ekgal Oya reservoir (2013-2021)
The reservoir's stock composition consists of 71% carp species and 29% tilapia species (Figure
3.15). In several years, the annual stocking of carp species greatly exceeds that of the naturally

reproducing tilapia species. This trend highlights a positive aspect of the stocking program
executed in the Ekgal Oya reservoir.
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Figure 3.15 Fingerling stocking composition of Ekgal Oya reservoir

Figure 3.16 Illustrates the species composition of the stocking program of the Ekgal Oya reservoir.

Mirigal is the highest stock fish species in the Ekgal Oya reservoir

e

= Catla =Rohu = Mrigal = Tilapia

Figure 3.16 Species composition of Ekgal Oya Reservoir

The correlation between the stocking levels and production of the Ekgal Oya reservoir indicates a
parabolic relationship, and a significant association between these variables could not be
established (Figure 3.17).This phenomenon may be attributed to the overstocking of the reservoirs.
The recommended optimal stocking amount for Ekgal Oya reservoir is approximately 1383.5
fingerlings/ha/yr.
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Figure 3.17 Relationship between production and stocking of finfish spp in Ekgal Oya

3.2.5 Konduwatuwana Reservoir

Figure 3.18 illustrates the fingerling stocking program of Konduwatuwana Reservoir from year
2012-2021. The analyzed stoking data of Konduwatuwana reservoir revealed that over the past ten
years, the stocking performance of the reservoir varied between 61%-225% from the optimum
stocking capacity of the reservoir. Overstocking of the reservoir was recorded in several years
between 2013 to 2021 period.
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Figure 3.18 Fingerling stocking program implemented in Konduwatuwana reservoir2013-2021

An analysis of the species composition in the Konduwatuwana reservoirs reveals that Tilapia
species account for 66% of the total stocking, while carp species contribute only 34%. (Figure

3.19) A significant drawback has been recognized in the decision-making process regarding
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planning the stocking program for the Konduwatuwana reservoir over the past ten years. This
erroneous decision could lead to a diminished production capacity of the reservoir.

Carp
34%

Tilapia
66%

= Carp = Tilapia
Figure 3.19 Percentage of the contribution of Carp and Tilapia species in stocking program

implemented in Konduwatuwana reservoir

Figure 3.20 illustrates the species composition of the stocking program in the Konduwatuwana

reservoir

= Catla = Rohu = Common carp = Silver carp = Mirigal = Tilapia

Figure 3.20 Species composition of Konduwatuwana reservoir

Over the past two years, carp production in the reservoir has exceeded that of Tilapia; however,
in 2023, carp production has declined compared to the levels observed in 2022. (Figure 3.21)
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Figure 3.21 Production of Konduwatuwana reservoir from 2022-2023

The parabolic relationship between yield and stocking of fingerling indicated that overstocking of
Konduwatuwana reservoir over the past ten years. (Figure3.22) The optimal stocking density of
Konduwatuwana reservoir is approximately 1128.67 fingerlings/ha/yr.
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Figure 3.22 Relationship between stocking and production of the Konduwatuwana reservoir

3.2.6 Pannalgama Reservoir

The data presented in the figure indicates that the stocking program for the Pannalgama reservoir
demonstrates an excessive introduction of Tilapia species (58% of the stocking amount) (Figure
3.23, Figure 3.24). This mismanagement has led to a decline in the overall production of the

reservoir. Additionally, the introduction of Genetically Improved Farmed Tilapia (GFT) has been
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noted; however, this particular species does not thrive in larger reservoirs, as it was specifically

developed for aquaculture applications.
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