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Abstract: A study on small scale fish farming practice was conducted for two woredas namely Yirgachefe and
Dara in the SNNPRS, Ethiopia. Detail survey with regard to fish pond management, feeding and stocking,
identification of culture species, fish yield and marketing were conducted. Accordingly, all fish farmers under
the study uses earthen ponds of varying size (P>0.05) with larger ponds observed Dara (176.4 m ) and smaller2

in Yirgachefe (130.5m ). River is the principal source of water (74.6%) while spring water comes second (25.4%).2

The majority of the ponds (82.7%) in both woredas (P>0.05) were stocked with Nile tilapia (Oreochromis
niloticus) and only few of the farmers (17.3%) practice polyculture of Nile tilapia (Oreochromis niloticus) with
African Catfish (Clarias gariepinus). In both areas91.3% of the farmers practice pond fertilization(P>0.05)while,
8.7% of them do not.With regard to feeding majority of the ponds(82.6%) are provided with poor quality
supplementary feeds (P<0.05) only small number ponds (17.4%) relay on natural foods alone.Depending on fry
availability farmersstock their ponds once per year (P>0.05) and the reported average weight of fish at harvest
is 256.74gand the estimated annual fish yield is 4905.94kg/ha/yr in both woredas (P>0.05). Lack of technological
support, poor growth rate of culture fish species, shortage of fry and lack of quality fish feeds were identified
as the major constraints of fish farming in the two woredas.
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INTRODUCTION Aquaculture in Ethiopia remains more potential than

Aquaculture may be defined simply as farming fish and socio-economic conditions support its development
and other aquatic organisms. Fish is used here generically [2, 3]. Capture fishery is the sole sources of fish in the
to include all farmed aquatic organisms. Land-based country. Aquaculture has been recognized as the best
systems are commonly integrated with agriculture by alternative strategy to supplement the wild catch and will
stocking fish in rice fields and ponds. Water-based continue increase in importance as fish demand in the
systems involve stocking fish directly in enclosures or future rises [4]. More over the sector has a promising
attaching them to substrates in water bodies such as future in achieving house hold food security and income,
rivers, lakes, reservoirs or bays. Water-based systems especially for the poor farmers. Very recently a road map
may provide an entry point for landless people and poor for national aquaculture development has been formulated
fishers to farm fish. [5]. Following that some regions have introduced

‘Rural aquaculture’ implies low-cost production with aquaculture as part of the existing farming  systems in
extensive and semi-intensive technologies most rural part of Ethiopia [6, 7]. Given the importance of
appropriate for the limited resource base of small-scale aquaculture for the country, there is a need to improve
households [1]. It is based on natural food for fish such fish production. Before embarking on improvement of
as plankton, which is occasionally fertilized and/or productivity, it is important to assess the state of the
supplemented by other feed. existing pond based small scale aquaculture.Therefore

actual practice despite the fact that the country’s physical
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this study was initiated with the objective of assessing on fishfarming activities including management of fish
the recently growing aquaculture activities with  emphasis pond, pond size, water source, culture species, marketing
on production performance of pond based fish farming in and post harvest handling. The bulk of the data were
Dara and Yirgachefe woredas of Sidama and Gedio zones analyzed using descriptive statistics. The analysis
of the southern region in Ethiopia. Statistical package for social sciences (SPSS)version 20

MATERIALS AND METHODS from the study areas a non parametric sample test was

Description of the Study Area: The study was conducted
on fish farmers found in Dara and Yirgachefe woredas of RESULTS AND DISCUSSION
Sidama and Gedio administrative zones respectively in
SNNPRS. Dara is found in Sidama Zone located 80 km Socioeconomic Characteristics of the House Hold: House
from south of Hawassa. The woreda has a range of hold characteristics with regard to age, family size,
altitude from 1500m to 2800m above sea level. Population educational  level   and   main   economic  activities  of  the
size 195,904. YirgaChefe is located in Gedio zone. It is study area are depicted in Table 1. Accordingly the age of
known for producing high quality coffee (Yirgacheffe- respondents involved in fish farming was not different
Coffee) to international market.Yirgachefe is located (P>0.05) between the two woredas and it ranges from 25-
120km from Hawasa. An altitude of the area ranges from 56 being 42.62 is an average age, indicating most active
1750 to 2500km above sea level.The temperature of the groups of the population in the study area are involved in
woreda is 20 to 27°C. fish farming. There is no significant difference (P>0.05) for

Sample Size, Data Collection and Analysis: The study around 6.85 peoples per households which is sufficient to
was made from April-July 2015. For the study a total of 39 use family labor needed in fish farming. Statistically
fish farmers from the two woredas (19 from Dara and 20 significantly difference (p<0.05) has been observed in the
from Yirgachefe) were considered. The research  has  tried mean educational levels of farmers between the two
to address majority of fish farmers reported in the two woredas. Most of the respondents interviewed had
woredas. For the study different methodologies were primary school level of education (56.4%), while 28.2 and
employed including review of survey guidelines for small 15.4% had secondary school education and tertiary
scale aquaculture (Mainly documents from FAO were education, respectively.  Generally, the literacy level in the
consulted) and other existing relevant literatures, field study areas was relatively high as the majority of the
assessment or observation, consultation and exchange of farmers had the minimum education level. This is
information, ideas and opinion with relevant institutions appealing because most of the farmers are able to read
and individuals. In addition structured questionnaire technology packages for fish farming. With regard to
and/or interviewees were used to gather detail information economic activity crop farming (97.4%) is main source of

was used. As a result of the limited size of data collected

used.

the woredas with regards family size, on average there are

Table 1: Household characteristics of the respondents in Dara and Chefeworedas
Dara Yerga Chefe Over all

Variables n=19 n= 20 n= 39 Prob.
Age of household head (mean ± S.d.) 42.1±8.06 43.1±5.7 42.62±6.88 0.88
Family size 7.16±2.6 6.5±2.1 6.85±2.35 0.402
Education level of household head 0.00
Non-formal education (%) 0.0 0.0 0.0
Primary school (%) 52.6 60.0 56.4
Secondary school (%) 21.1 35 28.2
College/University degree (%) 26.3 5 15.4
Main occupation 0.323
Crop farming (%) 100 95 97.4
Livestock keeping (%) 0.0 0.0 0.0
Small business (%) 0.0 0.0 0.0
Wedge employment (%) 0.0 5 2.6
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Table 2: Characteristics of small-scale fish farming in the study area
Dara Yergachefe Over all

Variables n=19 n=20 n=39 Prob.
Number of pond owned (mean ±s.d.) 1.11±0.31 1.15±0.36 1.13±0.34 0.68
Pond size in m (mean ± s.d) 176.4±65.8 130.5±89.7 152.87±81.37 0.0122

Type of pond 
Natural pond (%) 0.0 0.0 0.0
Dug out pond (%) 100 100 100
Source of water for fish ponds 0.00
Underground water (%) 0.0 0.0 0.0
River water (%) 100 50 74.6
Spring water (%) 0.0 50 25.411
Tape water (%) 0.0 0.0 0.0
Culture species 0.109
Nile tilapia(%) 72.7 91.7 82.7
African Catfish (%) 0.0 0.0 0.0
Both Nile tilapia and African catfish (%) 27.3 8.3 17.3
Source of fingerlings
Own pond (%) 0.0 0.0 0.0
Government institutions (%) 100 100 100 0.152
 - Hawasa Research center 72.7 100 87.7
 -Sebeta National fishery research center 18.2 0.0 8.7
 - Both centers 9.1 0.0 4.3
NGO/research projects (%) 0.0 0.0 0.0
Neighbors (%) 0.0 0.0 0.0
Traders (%) 0.0 0.0 0.0

livelihood for farmers  in  both  woredas  (P>0.05), farmers as they are convenient for management by family
showing fish farming  is  an  auxiliary  business  for labor. All fish farmers under the study uses dug out
farmers under this study. Aquaculture  is  new  venture ponds to culture fish and river is the principal source of
for Ethiopian farmers and despite the potential the water (74.6%) while spring water comes second (25.4%).
country has, it is still in the introduction phase [2, 3] However, significant difference (P<0.05) has been
rather the country depends on capture fisheries asthe observed in the source of water between the two woredas
major source of fish. where farmers in Dare exclusively relay on river water for

The characteristics of small scale fish farming in the fish culture while 50% of farmers in Yirgachefe use water
study areas is shown in Table 2. Accordingly on average from spring and the rest from river. According to Edwards
one pond is owned by fish farmers in both woredas and Demaine [1] pond aquaculture is the most frequently
(p>0.05) and statistically significant difference (p<0.05) practiced fish farming system and natural water bodies
has been observed with regard to pond size, where fish such as rivers and/or spring waters are important water
farmers in Dara own larger ponds (176.4 m ) compared to sources for rural small scale aquaculture.2

farmers in Yirgachefe (130.5m ). The smaller pond size in The majority of the ponds (82.7%) in both woredas2

yirgachefe could be due to shortage of land and higher (p>0.05) were stocked with Nile tilapia (Oreochromis
population density per km  reported in the zone [6]. The niloticus) and only few of the farmers (17.3%) practice2

results of fish pond size in this research are in agreement polyculture of Nile tilapia (Oreochromis niloticus) with
with the findings of Chalachew [7] and Daba [8] who African Catfish (Clarias gariepinus). It is known that
reported rural based fishponds in different parts of Tilapia spp and cat fish (Clarias gariepinus) are the main
Amhara and Oromiya regions with sizes between 100- culture fish species in the Ethiopian aquaculture. Given
300m2. There is no ideal pond size for growing tilapia; the the wider distribution and abundance of Nile tilapia in the
choice for pond size depends on availability of labor. country’s water bodies (lake and rivers) the stocks of this
Generally big ponds are difficult to manage (Filling with fish is commonly used in the aquaculture. Moreover,
water, fertilizing, feeding, harvesting etc) while small higher consumers’ preference could also make this fish
ponds are easier in performing the mentioned activities. best for aquaculture business. It is estimated that Nile
Pond size up to 300m2 is suitable for small scale fish tilapia contributes more than 60% of the  annual total fish
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Table 3: Pond management and fish feeding practices in Dara and YirgaChefeworedas
Variable Dara (%) Yirga Chefe (%) Over all (%) Prob.
Pond fertilization 0.12
Fertilize ponds 81.8 100% 91.3
Do not Fertilize ponds 18.2 0.0 8.7
Type of fertilizer used -
Animal manure 100 100 100
Inorganic fertilizer 0.0 0.0 0.0
Main feeds 0.924
Natural food in ponds 18.2 16.7 17.4
Concentrate feeds and other supplements 81.8 83.3 82.6
Type of supplementary feeds 0.019
Wheat bran only 9.1 41.7 26.1
Wheat bran and Kitchen leftovers, 18.2 41.7 30.4
Wheat bran and Local plants 54.5 0.026.1
None 26.1 16.6 17.4
Feeding frequency 0.364
Once per day 81.8 66.6 73.9
Twice per day 0.0 16.7 8.7
None 18.2 16.7 17.4
Frequency of stocking fingerlings per year -
Once (%) 100 100 100
Twice(%) 0.0 0.0 0.0

landing [9] in the  country.  Because  of  its  adaptability Wheat bran and Local plants such as sweet potato and
to wide environmental conditions and  elasticity in local cabbages as a major supplement while farmers in
feeding habits O. niloticushas been used primarily in the Yirgachefe used Wheat bran (41.7%) andboth Wheat bran
aquaculture industry [10]. and Kitchen leftovers (41.7%)as their major supplements.

All of the fish farmers in this study obtained Feeding frequency is mainly once in a day (73.9%) and
fingerlings  from  government  institutions  mainly least is twice a day (8.7%). Wheat bran is an important
research centers. Accordingly Hawasa research center is agro industrial by product used as livestock feed in the
the major (87.7%) supplier of the fingerlings and Sebeta two districts and the availability of it is due to
national fishery research institute had also some (8.7%) significantly larger number of wheat milling factories
contribution. located in Dilla town which is in the vicinity of the two

Pond fertilization and feeding were the only  fish woredas. Feed is an important component of farming, it is
pond management practices observed in the two woredas. estimated that in semi-intensive and intensive aquaculture
91.3% of the farmers in both woredas (P>0.05) practice systems, feed costs typically account for between 40 and
pond fertilization while 8.7% of them do not. Animal 60 percent of production costs [11]. However, in extensive
manure (mainly chicken and cattle manures) is used small scale rural aquaculture, where fishes are grown for
during culture period and at the time of pond local consumption, fish feed is usually limited to fertilizers
preparation.Application of manure inside a fish pond is and low cost farm-made feeds [12]. On farm by products
known to enhance primary production and development provides cheap alternative fish feed for rural small scale
of zooplanktons which are important natural foods for aquaculture.
fish. The use of on farm by products such as manure is Production performance of ponds in the study area is
common in extensive and semi-intensive aquaculture shown in Table 4. Depending on fry availability farmers in
systems and this avoids the use of expensive commercial both woredas stock their ponds once per year. On
fertilizers. average the time interval between stocking and harvesting

With regard to feeding majority of the ponds (82.6%) is 12 months for both study areas.As it is discussed in the
are provided with poor quality supplementary feeds only constraints and challenges section (table5), shortage of
small number ponds (17.4%) relay on natural foods alone. fry/stock is among the major factors limiting fish farming
Significant difference (P<0.05) has been observed in the in the study areas.The average weight of fish at harvest
type of supplementary feed given to fish in the study was 256.74g for the study (p>0.05). Accurate estimation of
areas. Majority of the farmers in Dara(54.5%) provide yield  per  pond  was  challenging  as most farmers in both
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Table 4: Production performance of fish cultured by small-scale farmers
Variables Dara Yirgachefe Over all P
Time interval from stocking to 
Harvesting (months) (±sd) 11.7±0.9 12±0.0 11.85±0.4 1.00
Weight of fish at harvest (g) 254.1±88.2 259.2±46.8 256.74±14.2 0.438 0.863
Yield kg/ha/year 5105.98±1028 4722.56±1625.07 4905.94±959.3 0.30
Proportions of fish consumed 
athome (kg) (±sd) 4.04±2.07 39.07±10.87 21.53±6.6 0.000
Proportions of fish sold 
in the market (kg) (±sd) 86.16±12.66 0.00 43.08±11.25 0.000

Table 5: Constraints and challenges of fish farming in the study Areas
Variables Dara (%) Yirgachefe (%) Over all(%)
Lack of technological support 15(78.9%) 13(65%) 28(71.8%)
Poor growth rate of culture fish species 14(73.6%) 15(75%) 29(74.4%)
Shortage of fry /stock 8(42.1%) 12(60%) 20(51.3%)
Lack of quality fish feeds 16(84.2) 17(85%) 33(84.6%)
Predators 2(10.52%) 5(25%) 7(17.9%)
Others 1(5.3%) 4(20%) 5(12.8%)

areas practice continuous harvest not batch harvest. The reported poor growth rate of Tilapia in the study
Therefore the estimation was made by gathering area could be associated with early age of maturity and
information on the number of fish harvested from each high reproductive rate as a result it will over populate a
pond at different time and multiplying that with average pond with very short period of time and leads to
weight of fish at harvest. This study revealed that the competition for food and oxygen, consequentlyfishes will
estimated annual fish yield could amount to have retarded growth(stunting).
4905.94kg/ha/yr on  average  for  both  woredas  (p>0.05). As it is reported fish farming in the study areas was
It is hard to find production records from small scale also constrained by lack of technological support.
aquaculture under Ethiopian condition as the sector is Farmers in both woredas reported that they never
new and limited research were conducted in the area. received training on fish farming except for the
Hence, the result of this research was discussed using dissemination of fry from agricultural offices of the
information obtained from rural aquaculture in some woredas. During the survey ponds with different problem
African and Asian countries. Accordingly, the yield were noticed: ponds full of aquatic weeds, ponds full of
obtained in this research is smaller than yield reported in algae (dark green color), ponds under shade (no direct
rural aquaculture of Tanzania which is 6,946.2 kg/ha per access to sunlight) and inappropriate stocking density
year [13] and the same author reported that average (higher stocking density) were some. Moreover shortage
period from stocking to harvesting was 5.75 ± 0.18 months of fry/fish stocks is also among the major problems
half year shorter than the finding of this research. In reported in the study areas (a number of empty ponds
Zambia yield of 1-2tons/ha/yr were reported for Small were observed during the survey).
scale fish farming [14]. However, the annual yield in this
research is higher than the one reported in rural India CONCLUSION
which is 1800 kg/ha/yr [15].

Lack of quality fish feeds (84.9%), Poor growth rate of Generally small scale fish farming in Dara and
culture fish species (74.4%), lack of technological support Yirgachefe areas is based on dug out ponds fed with
(71.8%) and Shortage of fry /stock (51.3%) were identified spring water and rivers. Majority of the farmers in the two
as the major constraints and challenges (table5) of fish areas supplement their farm with wheat bran and kitchen
farming the study areas. Lack of quality and adequate leftovers and other agricultural by products which are
feed is the single most important factor limiting generally described as poor quality.Tilapia spp is the main
development fish farming under small scale level. Most culture fish species. Fish yield reported in this study is
small scale fish farmers depend on low quality and non- generally lower than yields from other African countries.
processed agricultural products or house hold feed Lower productivity could be partly because of poor pond
leftover [16]. management where framers don’t practice pond treatment,
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follow inappropriate stocking density,and inappropriate 7. Chalachew Aragaw, 2010. Pond fish farming in
feeding. Fish farming in the study areas is generally practice: Challenges and opportunities in the Amhara
constrained by lack of quality fish feeds, Poor growth rate Region. In: Management of shallow waterbodies for
of culture fish species, lack of technological support and improved productivity and peoples' livelihoods
Shortage of fry /fish stock. Productivity improvement for inEthiopia. Editors: SeyoumMengistu and Brook
small scale fish farming in the study areas requires better Lemma, EFASA, Addis Ababa University Printing
technological support and adequate training of farmers on Press, AddisAbaba, pp: 61-68.
fish pond management. 8. Daba Tugie. 2010. The aquaculture boom in west
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