Culture-based fisheries of Nile tilapia (Oreochromis niloticus), indigenous Labeo (Labeo dussumieri) and common carp (Cyprinus carpio) in small - sized seasonal tanks of Sri Lanka
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Abstract

Seasonal tanks, which dry-up completely during August-October every year are very productive and have a great potential for fish culture in Sri Lanka. Fish farming communities produced fingerlings of Oreochormis niloticus, Labeo dussumieri and Cyprinus carpio in back-yard ponds and net cages installed in perennial reservoirs in order to stock in seasonal tanks.

Fourteen seasonal tanks (0.1-1.4 ha in size) in Hambantota District in the southeastern part of Sri Lanka were stocked with O. niloticus: L. dussumieri: and C. carpio. The ratio of fish (O. niloticus: L. dussumieri: C. carpio) used for stocking were, 1:4:2, 4:7:3, 2:6:3, 5:4:1 and 7:4:1 in different seasonal tanks. For each ratios, except for 2:6:3 (in 4 tanks), two seasonal tanks were used. The initial stocking sizes were 5-9 cm for O. niloticus, 3-5 cm for L. dussumieri and 4-7 for C. carpio.

Physio-chemical parameters, i.e. pH, temperature, dissolved oxygen, conductivity, alkalinity, Secchi disc depth and salinity were recorded at weekly intervals.

From the data obtained from the harvesting it appears that O. niloticus and C. carpio show better growth than L. dussumieri in these small sized seasonal tanks. The harvesting carried out in early August 2000. Further analyses on survival rates of the three species, relationships between limnological parameters and yield will be determined thereafter.

Introduction

Stocking of fish is the most widespread tool for management of fisheries (Welcomme and Barltey 1998; Cowx 1999). In developing countries, successful stocking programmes are associated with reservoir fisheries development such as in India (Sugunan 1995) and China (Lu 1992). In the dry zone of Sri Lanka receiving less than 195 cm annual precipitation, there are several thousands of small village reservoirs in which water retains only for 7 to 9 months each year after they become full during the inter monsoonal rainly season in November-December (Mendis, 1977). The aquaculture development strategies were attempted with limited success in these seasonal reservoirs using hatchery-reared fingerlings of Indian and Chinese major carps (De Silva 1988; Chandrasoma 1992). These species were considered to be the suitable candidates for stocking as they attain marketable size within 7-9 months due to their fast growth rates (De Silva, 1988). Extensive aquaculture was performed in several seasonal reservoirs using fingerlings of Indian and Chinese major carps through community participation in mid 1980s (Chandrasoma and Kumarasiri 1986). However due to various constraints such as unavailability of simple hatchery techniques which rural communities can adopt to produce fingerlings of major carps, poor consumer demand for exotic major carps etc., full potential for the development of culture-based fisheries in seasonal reservoirs has not been realized. Exotic cichlids, most notably Oreochromis mossambicus and O. niloticus on the other hand, support profitable fisheries in perennial reservoirs (De Silva 1988; Amarasinghe 1998). Tilapias are highly reputed as suitable species for aquaculture (Pullin and Lowe-McConnell 1982; Pullin et al. 1988).

Compared to most Indian and Chinese major carps, of the suitable species available for aquaculture in Sri Lanka, less sophisticated hatchery techniques are needed to produce fingerlings of Nile tilapia (O. niloticus), common carp (Cyprinus carpio) and indigenous carp (Labeo dussumieri). As such at least based on this quality, these three species can be considered better species for freshwater aquaculture in Sri Lanka. Nevertheless information about relative merits and demerits of these species for using for the development of aquaculture in Sri Lanka is scanty due to the fact that freshwater aquaculture is still in its infant stage. In this paper, an attempt is made to evaluate performance of Nile tilapia (O. niloticus), common carp (Cyprinus carpio) and indigenous carp (Labeo dussumieri) in seasonal reservoirs of Sri Lanka. This analysis is based on the community-based aquaculture trials carried out in fourteen seasonal reservoirs of Sri Lanka.

Materials and Method

Fourteen seasonal tanks (0.1- 1.4 ha in size) in Hambantota District in the southeastern part of Sri Lanka were stocked with Oreochormis niloticus, Labeo dussumieri and Cyprinus carpio. The ratio of fish (O. niloticus: L. dussumieri: C. carpio) used for stocking were, 1:4:2, 4:7:3, 2:6:3, 5:4:1 and 7:4:1 in different seasonal tanks. For each ratio, except for. 2:6:3 (in 4 tanks), two seasonal tanks were used. The initial stocking sizes were 5-9 cm in length and 1.945 g in weight for O. niloticus, 3-5 cm in length and 0.314 g in weight for L. dussumieri , and 4-7 cm in length and 1.24 g in weight for C. carpio.

Temperature, dissolved oxygen concentration (DO), biological oxygen demand (BOD) chlorophyll a, alkalinity, pH and Secchi disc depth were measured fortnightly in respective seasonal tanks. In addition survey was carried out on consumer preference and market prices of these species.

Harvesting was carried out in early August after 7 months of culture period.

Results

Table 1. Stocking efficiency (SE) for Oreochormis niloticus, Labeo dussumieri and Cyprinus carpio in seasonal tanks in Hambantota District. 

Name of the tanks
Stocking Efficiency(S E)


O. niloticus
L. dussumieri
C. carpio

1. Pokuna wewa
281.55
3.138
42.123

2.Maila wewa
1.683
4.161
69.731

3.Mahattayage wewa
3.479
2.641
88.36

4.Uwage wewa
180.412
1.804
32.93

5.Heen Ara wewa
495.876
5.095
8.06

6.Ethinna mala wewa
15.438
25.326
100.164

7. Weliwanna wewa
89.668
37.829
31.967

8.Thalawath wewa
14.779
13.69
144.153

9.Bata Atha wewa
109.886
42.063
28.226

Table 2. Condition factor and Fish yield of Oreochormis niloticus, Labeo dussumieri and Cyprinus carpio in seasonal tanks in Hambantota District. 

Name of tank
Condition factor
Fish yield (kg/ha)


Stocking Efficiency(SE)


O. niloticus
L. dussumieri
C. carpio
O. niloticus
L. dussumieri
C. carpio


1. Pokuna wewa
0.0201
0.0121
0.015
29
0.207
5.5


2.Maila wewa
0.0149
0.013
0.0174
2.5
4
130


3.Mahattayage wewa
0.0162
0.0136
0.0184
6.75
1.45
82


4.Uwage wewa
0.018
0.0119
0.0269
35
0.17
6


5.Heen Ara wewa
0.01737
0.012
0.1085
96
0.07
1.5


6.Ethinna mala wewa
0.0184
0.0119
0.0169
13
0.5
15.3


7. Weliwanna wewa
0.0193
0.0111
0.0177
75
0.72
05


8.Thalawath wewa
0.0184
0.0122
0.0169
7.2
0.86
9


9.Bata Atha wewa
0.0198
0.0047
0.0214
54
2.65
1.75


Discussion

O. niloticus production in these tanks  ranged from 2.5 kg/ha  - 96 kg/ha. C. carpio production ranged from 1.5 kg/ha – 153 kg/ha. L. dussumieri too showed poor production ranging 0.07 kg/ha – 4.00 kg/ha. The % survival for L. dussumieri was also very poor ranging from 1.42% - 14.5%. C. carpio showed moderate % survival ranges of  0.66%  - 38%, but Tilapia shows 5.3% - 986% survival rates. Accordingly O. niloticus and C. carpio could be recommended for these small sized seasonal tanks.

L. dussumieri shows a poor growth, poor % survival in all the seasonal tanks. Thus this species cannot be recommended for culture-based fisheries in seasonal tanks. The poor growth and poor % survival could be due to the competition of L. dussumieri with C. carpio. Sugunan (2000) has shown that more important disqualification of common carp is its propensities to compete with some indigenous carps like Crrihinus mrigala, C. reba and C. cirrhosa with which it shares a food niche. As such C. carpio may be competing with indigenous L. dussumieri for food niche in small-sized seasonal tanks in Sri Lanka.

Most of the C. carpio harvested from these seasonal tanks are sexually matured. Then the community could select the suitable brooders for breeding in forth coming monsoon rain. This is an important event in the strategy of aquaculture development through community participation. They could produce post-larvae of common carp using these brooders. The small-sized seasonal tanks could be used in broodstock rearing.

Community based Aquaculture Trials

According to Amarasinghe (1998), community participation in the aquaculture operations in seasonal tanks is recognised as the key to their success. Sri Lanka paid much attention for community-based aquaculture development after the stop of government patronage for developing aquaculture in 1990.

Rearing fish in seasonal tanks was carried out through community participation.Small group of people who utilized respective tanks was organised for taking care of fish. Meeting was organised for the beneficiaries as an awareness programme. These people were educated on culture-based fisheries and their responsibility on this regard. These people were organized with the support of Gramaseva Niladari (Government officer who is responsible for the activities of villagers) and “Samurdhi Niladari” (Government officer who takes necessary action to improve livilg condition of needy people in the area).The organized group of people, is given support for fish stocking, prevents pouching and for harvesting.

The survey was carried out on fish preference and marketing in this area. 100% of people accept Tilapia as the good taste and hard fish flesh. 30% of people like Tilapia as well as Common carp.50% never tasted common carp or L. dussumieri ever before, as these tanks were not stocked earlier. The marketing also provide good income (Rs.100 =US$ 1.25 /kg) The survey was carried out on fish preference and marketing in this area. 100% of people accept Tilapia as the good taste and hard fish flesh. 30% of people like Tilapia as well as Common carp.50% never tasted common carp or L. dussumieri ever before, as these tanks were not stocked earlier. The marketing also provide good income (Rs.100 =US$ 1.25 /kg) for tilapia. It is competed with Tuna, cattle fish in Sunday fair but get high price than these.Small tilapia (12-15 cm) also preferred by the people but the market value is bit lower than big tilapia (20-25 cm) (Rs.60-70 =US$ 0.8 – 0.9/kg).

The fingerlings were provided by the another group of community who engaged in cage culture development trials in perennial reservoir under ACIAR project collaborated with 1National Aquatic Resources Research and Development Agency. This group of people was organized through their Fisheries Co-operative Societies. Fisheries Inspector is the responsible officer for the development of fisheries activity in the reservoirs in the area. Awareness programmes were held on fingerling production with community participation and the responsibility of fishers, as well. A group of fishers who could and who will to join in this work, setup a society and carried out the trials according to the guidance provided by Research Officer
Fingerling production in home garden ponds was also carried out through community participation under the Ministry of Fisheries. Aquaculture Development Centres supply post-larvae(PL). The community rear the PL fish until the fingerling stage in their home garden ponds (Personnel communication V. Dharmadasa, Officer In Charge of the Aquaculture Development Centre in Udawalawe.
Agrarian Services Department of Sri Lanka is authorised for the management of water for irrigation purpose in the area. However the reservoirs in Mahaweli areas managed by the Mahaweli Authority of Sri Lanka. Agrarian Services Department had organised a community in respective reservoirs for easy water management. These committees also responsible for fishing activities, stocking and harvesting etc
.
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