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All SARNISSA case studies will be included
in the Aquaculture Compendium, an 
interactive encyclopaedia with worldwide 
coverage of cultured aquatic and marine 
species.  www.cabicompendium.org/ac 
ummary 
The case study was undertaken to assess performance and sustainability of Hangere 
Agriculture-Aquaculture Integrated Farm. Data was collected during a seven-day visit at 
the farm (carried out on 7-14 June 2009), using a semi-structured questionnaire with open 
ended questions and a study of farm records and cash flows. Direct observations of farm 
operations were also reported. 

Hangere integrated agriculture-aquaculture farm is located in Mzuzu City, Mzimba District, 
Malawi and belongs to 37-year-old Mrs Liness Chavula. The farm has a total land holding 
of approximately 13 ha. Of this area, only 2.2 ha are used for aquaculture with three 
drainable ponds with a total area of 1804 m². Of the remaining area; 4 ha are used for 
maize cultivation, 1.5 ha for growing sweet potatoes, and 1 ha is used for vegetables, 
including cassava and Rhodes grass Chloris gayana. 

The farm holds Tilapia rendalli and Oreochromis karongae in polyculture and Clarias 
gariepinus in monoculture. The fish are fed formulated diets and the ponds are fertilized 
with livestock manure. The fish are harvested three times yearly and are sold to 
wholesalers and retail with prices of K450/kg (US $3.21) and K500/kg (US $3.5), 
respectively. Pigs, goats and a dairy cow are also kept on the farm. In 2008 the farm 
made a profit of K289,000 (US $2,064), from the sale of field crops, livestock and fish. Of 
the K289,000 of profit, K100,000 (US $714) came from fish sales while K70,000 (US 
$500) came from maize sales, K28,000 (US $200) from pig sales and K50,000 (US $357) 
from sweet potatoes. 

The farm faces several challenges including labour shortages, absence of a hatchery 
facility for fingerling production and lack of available extension services. The farm 
experiences low water levels during the hot-dry season and pest infestation in the pond 
vicinity, both of which lower production. Hangere farm operates at a semi-intensive level, 
being integrated with other on-farm agriculture activities, and is a typical example of a 
small scale fish farm in Malawi. The farm has also begun cultivating new crops, mainly 
coffee and wheat, both of which are highly priced cash crops in Malawi. Clarias gariepinus 
(catfish) has also been introduced in ponds at the farm with the potential to reach 1 kg in 
body weight in 6 months. 
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A case study of Hangere integrated agriculture-
aquaculture farm in Malawi 

History of aquaculture in Malawi 

Aquaculture in Malawi dates back to the 1930s in the southern part of Malawi mainly in 
Mulanje District tea estates. Fish ponds were constructed for breeding rainbow and brown 
trout which were raised for angling by the European communities. Between the years 1938 
to 1939, Nutrition and Fisheries Surveys led to the establishment of the government fish 
farming, fishing policies and the Department of Fisheries of Malawi (Jamu et al., 2002). 
Aquaculture fish production was low, rarely reaching 20 kg/ha/year. 

 

Map of Malawi showing Mzuzu city in 
Mzimba district in the northern region 

Aquaculture production has been on the increase for the past decade with the National 
Aquaculture Centre recording an increase from 200 Metric Tonnes (MT) in 1995 to 800 MT 
in 2005 (NAC, 2002). However, information on Malawi’s annual fish production from 
aquaculture seems to vary depending on the information source, indicating discrepancies 
in data collection. Table 1 shows estimates of annual fish production from aquaculture 
production in Malawi. 
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Table 1. Mean fish production of the aquaculture sector in Malawi (Russell et al., 2008) 

Source Year National 
Production (Tonnes 
per year) 

Mean Productivity 
(Tonnes per year) 

NAC (2003) 2002 800 3.9 

FishStat (2008) 2002 642 n/a 

Hecht and Maluwa 
(2003) 

2002 246 0.7-1.2 

Andrew et al. 
(2003) 

2003 50-117 0.7 

PIAD (2006) 2005 500 n/a 

Dey et al. (2007) 2005 1000 n/a 

FAO, Food and Agriculture Organization; FishSat, Fisheries and Aquaculture Statistics Collection; 
PIAD, Presidential Initiative on Aquaculture Development; NAC, National Aquaculture Centre; 
n/a, data not available 

Based on land formation, altitude, temperature and precipitation, it is estimated that 
11,650 km² of Malawi has potential for aquaculture, but only about 1% is used for fish 
farming. This low rate of adoption of aquaculture led the Malawi Department of Fisheries 
(http://www.malawi.gov.mw/Mines/Fisheries/Home%20%20Fisheries.htm) to follow a new 
approach and promote integrated agriculture-aquaculture systems. It was argued that the 
problem of lack of good quality fish feed will be reduced as waste from livestock can be 
used as feed for fish (Jamu et al., 2002). Hangere Farm in Mzuzu, which is the focus of 
this study, is a typical example of a small scale integrated agriculture-aquaculture farm in 
Malawi. Large scale commercial aquaculture MALDECO (Malawi Development Corporation) 
Aquaculture (http://www.bestofmalawi.com/news/153/ARTICLE/1172/2008-01-10.html) 
was established in 2003 after it was discovered the stock of fish in Lake Malawi was 
declining.  

Objectives of the study 

The case study was undertaken to examine; 
• The husbandry and culture practices used at Hangere Farm 
• The performance and sustainability of Hangere Farm 
• The problems and challenges faced at Hangere Farm 

Methodology 

Primary data of Hangere Farm performance was obtained using cash flow records and farm 
budget figures, which were kept by the owner. 

A face to face interview and observations over a 7-day visit to the farm was used to obtain 
information on the farm history and farm operations. 

Biography and farm history of Liness Chavula 

Liness Chavula was born on 4th December 1972 in a family of six brothers and two sisters. 
She attended Chilumba Community Secondary School in Karonga from 1983 to 1987. In 
1993 she met and married Mr. Kondwani Chavula in Blantyre. They had their first child, 
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Memory Chavula, in 1994 and had a son, Mapopa, in 1997. In 1999, Mr. Chavula's Father 
passed away in Mzuzu and Liness and her husband moved to Mzuzu to inherit the family 
property. 

 

Mr. and Mrs. Chavula on their farm (June, 2009) 

©Kingsley Kamtambe 

Liness Chavula first became aware of fish farming in 1999, when she became the secretary 
of Mbowe Organic Project, which was funded by the Danish International Development 
Agency (DANIDA) (http://pdf.usaid.gov/pdf_docs/PNADB179.pdf) during a routine visit to 
one of their member’s farm. She became so fascinated with fish farming that she used a 
shallow well used for irrigating maize to raise wild Tilapia rendalli collected from a nearby 
swamp. In 2003, through the Fisheries Department 
(http://www.malawi.gov.mw/Mines/Fisheries/Home%20%20Fisheries.htm) and the Highly 
Indebted Poor Countries (HIPC) funding initiative 
(http://www.imf.org/external/np/hipc/index.asp), the Liness was able to increase the size 
of the well to a 12-m × 18-m pond. In addition, two other ponds measuring 27 m× 26 m 
and 10 m × 15 m, respectively, were constructed under the same initiative. These two 
were later joined to become one measuring 29 m × 47 m. The initiative also supported the 
supply to Hangere farm of Oreochromis shiranus and Tilapia rendalli, which were stocked 
at a rate of 3 fingerlings per m². 

Through a series of capacity building initiatives supported by the Fisheries Department and 
the Japan International Development Agency (JICA) 
(http://www.jica.go.jp/malawi/english/index.html), Bunda College of Agriculture 
(http://www.bunda.unima.mw/) and the WorldFish Centre 
(www.worldfishcentre.org/pubs/malawi/malawi_brochure.pdf), Liness attended several 
workshops and visits to other countries, which included a one-week workshop at Bunda 
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College of Agriculture, farmer to farmer visits between the trainees and two field visits to 
Zambia, where the trainees were given a chance to learn from experiences of fish farming 
in Zambia. Each trainee received a certificate of attendance on completion of the training 
program in 2005. 

During her second visit to Zambia in 2005, Mrs. Chavula observed that most small scale 
fish farmers in Zambia, who were performing well, were practicing integrated agriculture-
aquaculture. Apart from cultivating fish in ponds, they also maintained pigs, dairy cattle or 
goats. When she returned to Malawi, she consulted neighbouring farmers who had suitable 
land for aquaculture to form a club, which they named Lusangadzi Integrated Fish Farming 
Club. Then with her friends, Liness wrote a proposal to the European Union (EU) asking 
assistance for funding of a small scale integrated agriculture-aquaculture farm to which 
she was given a response the same month. In the following year (2007), the EU gave a 
grant worth K7.9 million (US $56,428.57) to the Club to procure 20 hybrid dairy cattle 
(crosses between a Friesian and African zebu), 100 bags of cement for construction of 
cattle and pig pens, 20 churners for milk storage (each worth MK20,000 [US $142]), 22 
insecticide sprayers, 12 hand nets, 15 plankton nets and two 20-m long seine nets for fish 
harvesting. Part of the funds was used to purchase fingerlings of O. karongae from the 
National Aquaculture Centre in Zomba District, Malawi. As part of sustaining the club, EU 
also conducted a series of resource capacity building training for club members in areas of 
business management and dairy farming. Some of the training sessions were facilitated by 
Liness Chavula. 

 

Mrs. Chavula feeding a hybrid dairy cow that was donated by the European Union (June 
2009) 

©Kingsley Kamtambe 

In July 2009, the club had 20 members, and each farmer had at least one pond of not less 
than 400 m². Liness chaired the club between 2006 and May 2009, when she was 
succeeded by Doreen Jere. 
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Farm description 

Farm Dimensions 

Hangere farm covers 13 ha, including the homestead, which is at the center. About 4 ha 
are used for maize, 1.5 ha for sweet potatoes and 1 ha for tomato, sugarcane and 
cassava. Fish farming is carried out on 2.2 ha with three ponds varying in size between 
216m2 and 1363m2. One operates on a flow-through system where water from aquifers 
and underground seepage enters the pond and flows out through an 8-cm wide outlet pipe 
raised to 1.3m to drain the water. Two ponds are drained during the rainy season 
(December to the end of March) only, when the water levels in the ponds rise. 

The homestead is at the centre of the farm located near the dairy cattle enclosure, goat 
and pig pens. The rest of the land is idle. 

 

Two ponds at Hangere farm (June 2009) 

©Kingsley Kamtambe 
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Goat and pig pen (June 2009) 

©Kingsley Kamtambe 
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Rhodes grass grown at Hangere Integrated farm: This grass is used as feed for dairy cattle 
(June 2009) 

©Kingsley Kamtambe 

Activities of Hangere farm 

Clearing surroundings 

Slashing and clearing of grasses around the ponds and dykes is carried out every fortnight 
using a slasher. All the grasses cleared are collected and dumped in the maize fields and 
left to decompose and become fertilizer. 
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Well kept pond dykes at Hangere Farm after cutting of grasses (June 2009) 

©Kingsley Kamtambe 

Reinforcing pond dykes 

Pond dykes and pond walls are reinforced in October, mainly for Pond 3, when water levels 
drop to critical levels (0.4 m) and all the fish are transferred to Ponds 1 and 2. The pond 
bottom is also cleared of weeds and grasses. Sometimes mud from the bottom of the pond 
is removed and used as manure in the vegetable garden. 
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Common grasses that grow on pond dykes at Hangere farm (June 2009) 

©Kingsley Kamtambe 

Maize production and coffee seedling establishment 

Maize is grown two times a year in Mzuzu. In the July rainy season, rains fill the valley 
surrounding Hangere farm with water for growing an extra crop of maize. 

Hangere farm has recently joined Mzuzu Coffee Growers Association. A nursery of 2000 
coffee seedlings was established near the fish ponds. These seedlings are scheduled to be 
transplanted in a narrow stretch of land (about 0.2 ha), which is near the homestead. Land 
clearing for the transplanting is scheduled to commence during August 2009 and 
transplanting in December 2009 at the start of heavy rains. 
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Coffee seedlings in a nursery at Hangere integrated farm (June 2009) 

©Kingsley Kamtambe 

Other activities of Hangere farm 

The farm grows cassava, sugarcane, tomatoes and bananas on a very small scale, with the 
revenue from their sales seldom recorded. Any revenue from these crops is usually used 
immediately for other farm activities including buying of maize bran and fish meal for fish 
feed. Recently, the farm has been experimenting with growing wheat for fish feed on 0.5 
ha of land, but there had not been any harvests at the time of writing. 
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The tomato garden at Hangere integrated farm (June 2009) 

©Kingsley Kamtambe 
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A cassava field at Hangere farm (June 2009) 

©Kingsley Kamtambe 
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A wheat field at Hangere farm: the wheat is under growth performance trials (June 2009) 

©Kingsley Kamtambe 

Management of dairy cow and other animals 

As a routine, Mr. Chavula milks the cow early in the morning and late afternoon at 06:30 
and 16:30, respectively. The dairy cow gives about 8 L milk per day. Mr. Chavula 
supplements this with milk purchased from other farmers for selling and reselling to local 
civil servants. A special agreement between the customers and Mr. Chavula is made in 
which Mr. Chavula is required to supply 5 L of milk per week to each of the clients where 
the milk is sold at K100/L (US $0.71/L) and payment is made at the end of the month. The 
2-year-old hybrid dairy cow is fed on Rhodes grass, maize bran and soybean. During 
lactation, high protein feed is fed, mainly soybean, to increase milk production and fatten 
the cow. The farm has 15 goats, and these are fed indigenous grasses and shrubs from 
around the farm. The farm currently has two pigs left, as they recently sold 4 pigs. They 
are fed maize bran- and soybean-based diets. 
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A dairy cattle Khola having a roofed section used for storing feed mainly fresh Rhodes grass 
(June 2009) 

©Kingsley Kamtambe 

Farm labour 

Hangere farm has engaged the service of three people who provide labour for maize and 
livestock management but this is supplemented by Liness who basically carries out fish 
farming operations including feeding, restocking and harvesting. Mr. Chavula oversees 
operations related to the crop enterprise. Their two children assist during summer 
holidays. 
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C
 

ulture production systems at Hangere farm 

 

Pond 3, used to raise Oreochromis karongae and Tilapia rendalli at Hangere farm (June 2009) 

©Kingsley Kamtambe 

Four species of fish are raised on the farm, these are, Tilapia rendalli, Oreochromis 
karongae, Oreochromis shiranus and Clarias gariepinus. The three tilapia species are 
maintained in polyculture in two ponds while catfish are raised in monoculture in Pond 1. 
Initially, fish were stocked at the rate of 3 fish per m², the actual stocking density is now 
not known due to natural recruitment and frequent partial harvests. At each total harvest, 
fry are collected and restocked in the ponds. The fry are fed on maize bran and a 
formulated diet. Livestock manure is used to fertilize the ponds to boost primary 
production. 

Pond fertilization and feeding  

A mixture of goat, pig and dairy cattle manure is used in the ponds. The manure is not 
mixed in a fixed ratio but its addition is based on its availability. Sometimes it is 
composted before being applied to the ponds. Each morning, the livestock pens are 
cleaned and about 15 kg of manure is added to the ponds. 
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Goat and pig pen: left-over feed, mainly maize bran and manure, is collected every morning 
and used to feed and fertilize fish ponds (June 2009) 

©Kingsley Kamtambe 

Formulated diets made out of locally made fish meal, maize bran, soybean and cassava 
flour is fed to the fish. The diets are in pellet form made by a hand pelletizer, a procedure 
Mrs. Chavula learnt during one of her visits to Zambia. Fish meal is purchased in Mzuzu 
fish market and maize bran is bought from the nearby maize mills of Lusangadzi village. 
The fish are fed twice daily (09:00 and 15:00). The feed is spread at specific permanent 
feeding spots. Rarely and sporadically, when the farm is operating on a tight budget, only 
maize bran is fed to fish as supplemental feed. 

When growing catfish fry in hapas (2 m × 2 m), eggs, commercial chicken starter feed and 
zooplankton are used to feed the fry. The eggs and commercial chicken starter feed are 
purchased in agricultural trader shops in Mzuzu while zooplankton is collected from Pond 1 
using a plankton net. 

Marketing 

Before each harvest, Mr. Chavula goes to town and collects information from the Peoples’ 
Trading Centre supermarket and the surrounding villages to estimate how many people 
will buy the fish and the respective quantities required. After the harvest, fish are stored in 
cooler boxes packed with ice and are immediately transported to town by taxi. Harvested 
fish are sold fresh at a wholesale price of K400/Kg (US $2.86) to the Peoples’ Trading 
Centre (PTC) supermarket in Mzuzu, which is about 12 km from Hangere farm. Currently 
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(September 2009), wholesale selling is suspended as it fetches low prices compared with 
retailing, which fetches K500/Kg (US $3.57) for fish of average individual weights of 100 
g. All fish that have not been sold on the harvest day are frozen in a refrigerator and sold 
the next day. The farm experiences very little competition from wild caught fish and 
almost all fish harvested are sold on the day of harvest at the designated price of K500/kg 
(US $3.57). 

Fish fingerlings of Oreochromis karongae and Tilapia rendalli of 13 to 16 g are sold at K20 
per fingerling (US $0.14) and K15 per fingerling (US$ 0.11), respectively while Clarias 
gariepinus (catfish) fingerlings of the same size are sold at K25 each (US $0.18) to 
neighbouring fish farmers. To reduce mortalities they are usually put in water buckets and 
transported, if the buyer lives near Hangere farm. When funds are available, fingerlings 
are packed in plastic bags half filled with water and half with air before transportation. Pigs 
of 6 weeks of age are sold for K7000 (US $50) each at nearby butcheries and goats with a 
live weight of 45 kg are sold at K5000 (US $35.70) each. 

Crop, livestock and fish integration at Hangere farm 

Manure from livestock is applied to the fish pond and vegetable gardens while vegetables 
and soybean is fed to livestock and fish. Soil from the bottom of the pond is used as 
manure for vegetable gardens. 

  

 

The flow and use of materials and by-products from livestock, crop and aquaculture 
enterprise portraying integration at the farm 

©Kingsley Kamtambe 
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Successes of Hangere farm 

The farm generates more income from selling fish fingerlings and table sized fish per 
hectare than from maize sales, which added up to K70,000 (US $500) (35 bags) in 2008 
compared with that from fish sales of K100,000 (US $714). The farm also sold four pigs 
worth K28,000 (US $200) (at K7, 000 each), a goat at K6000 (US $43) and sweet 
potatoes at K50,000 (US $357). Thus an estimate of K289,000 gross income (US $2,064) 
was made in 2008 from fish, pigs, maize and goat sales. These figures exclude sales from 
the vegetable gardens, sugarcane and banana since these are produced in small quantities 
and usually the revenue gained from their sales is used up immediately for day-to-day 
activities on the farm and at household level. The K289,000 income from 2008 sales was 
used to buy a refrigerator for fresh fish storage (the farm has electricity, which was 
connected in late December 2006), fertilizer for maize fields, pay labourers and to pay 
tuition fees for their daughter who goes to a nearby secondary school. 

Hangere farm has successfully managed to grow catfish larvae to juvenile stage with a 
survival rate of 68%, which is high in Malawi. In Malawi, catfish fry are very hard to 
maintain because of high mortality rates; usually survival rarely reaches 50%. The farm 
obtains catfish larvae from a hatchery in Chimaliro, Mzuzu. The farm’s success in growing 
catfish fry is attributed to good husbandry practices, which include an established feeding 
regime. Fry in their first week are fed zooplankton, egg yolk in the second week and then 
chicken starter feed in the third week before being introduced to the locally formulated 
feed that is given to juveniles and mature fish. 

Mrs. Chavula believes that integration of livestock, crop and fish culture systems where 
soybean, maize and cassava that is grown on the farm is partly used as feed ingredients 
for fish feed and manure from pigs, goats and dairy cattle are used to fertilize the fish 
ponds, while pond mud is also used in the vegetable garden as manure, reduces costs on 
the farm while at the same time increases total farm production, leading to maximum 
sustainable land use. 

Hangere farm has successfully developed a formulated diet using soybean, maize bran, 
fish meal and cassava flour (binder), which is pelletized using a simple homemade hand 
pelletizer. The success of this method is evidenced by consistent fish growth of, for 
example, Tilapia rendalli to 100 g within three months and enabling three harvests per 
year. In Malawi, most fish farmers grow Tilapia rendalli. 

Finally, by the time of this study, the farm has managed to increase the annual fish gross 
margins from that of about K100,000 (US $714) in 2008 to that of about K120,000 (US 
$857), as is projected for 2009 from the middle of that year; consisting of K35,000 ($250) 
from fingerling sales and the rest from selling table sized T. rendalli and O. karongae. 

Challenges to Hangere farm's success 

Breeding and fry management 

The farm has no hatchery facility for fish breeding and this means they rely on collecting 
fish fry from growout ponds. This type of fry collection leads to a decreased number of fry 
for stocking in the nursery and growout ponds as there is minimum care for fish eggs and 
the brood fish, which leads to high larvae and fry mortality for catfish and a decrease in 
fish fecundity of T. rendalli. Continually leaving fish to breed in growout ponds and 
collecting the fry for restocking in the ponds after time may lead to inbreeding depression 
(mating between related fish). Hangere farm has been breeding T. rendalli since 2003 and 
inbreeding depression may have occurred as there is a noticeable decline of average 
market size of T. rendalli. 
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Access to loan and finances 

In the city of Mzuzu, there are several banks which provide loans to commercial farmers. 
These include the Opportunity International Bank of Malawi (OIBM) 
(http://www.opportunityinternational.ca/learn/current.html) and the National Bank of 
Malawi (http://www.natbank.co.mw/). To avoid loan defaulting, the banks require the 
commercial farmers to have substantial resources that can act as collateral for the loans. 
Hangere farm being a small scale farm has less chance of qualifying for a loan. It was 
reputed that the owners of Hangere farm had applied to Opportunity International Bank 
several times but until now have not been considered for a loan. The same is reported for 
the National Bank (Mzuzu branch), which requested the farm to open an account at the 
Bank for six months before reviewing their cash flow and finances in order to make a 
decision whether it would lend money or not but. However, to date, no loan has been 
granted. 

According to Russel et al. (2008), an attempt was made to facilitate small business access 
to credit by the Malawi Gold Standard Program 
(http://www.usaid.gov/stories/malawi/fp_mw_fish.html) in which farmers would have a 
loan facilitated from National Bank of Malawi or NBS Bank (http://www.nbsmw.com/) 
following receipt of a satisfactory business plan. In January 2008, this agreement was 
terminated due to a large number of loan defaulters. 

Limited expansion space for aquaculture 

The area used for the aquaculture ponds is on a small, 3-ha stretch of land running along 
the Lusangadzi Stream. This has potential for further aquaculture production but the 
reliance on ground seepage for the ponds’ water supply limits this potential expansion. 
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A stretch of land with potential for aquaculture at Hangere integrated farm (June 2009) 

©Kingsley Kamtambe 

Pest infestation 

During the dry, hot months from September to November, water recedes in the stream 
and valley surrounding Hangere farm leading to a drop in the water level in the ponds. Low 
water levels in the ponds, mainly Pond 3, which is larger than the other two ponds attracts 
fish pests and predators, including birds, amphibians and, most serious of all, otters. 

Slow growing fish species 

Between 2003 and 2005 Hangere farm maintained Oreochromis shiranus in ponds. But this 
species was dropped in 2005 due to its fast-maturing nature. Individual fish sizes at 
harvest hardly reached 60 g when grown for 4 months and this fetched low prices as it 
meant more fish making up each kg when selling by weight. Tilapia rendalli, which is one 
of the favourites of consumers, and, comparatively, grows larger than O. shiranus, fetches 
good prices as it often reaches 150 g at harvest (grown for 4 months). However, recently 
there has been a decline in its numbers at Hangere farm as few fry are being collected 
after harvest.  

Hangere farm has shown the potential of growing Clarias gariepinus. The farm managed to 
grow catfish larvae to juveniles with a remarkable 68% survival rate, which is not often 
achieved in Malawi. However, this success is overshadowed by the lack of breeding skills 
and facilities at the farm. Catfish are hard to breed naturally in ponds. As a result the farm 
needs to buy catfish fry from other farms at every stocking. 
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Conclusion 

In 2008, Hangere farm has achieved a fish production rate of 1108.6 kg/ha/y, this is a 
greater average production rate than that estimated by FAO (2009), which states that 
small-scale, semi-intensive aquaculture production in Malawi ranges from 750 kg/ha/y to 
1200 kg/ha/y. Russel et al. (2008) categorizes fish farmers in Malawi are into three groups 
based on their total annual fish production. The first grouping has an annual production 
ranging from 0-19 kg/ha/y, the second about 20 kg/ha/y and the third over 60 kg/ha/y. 
Hangere farm falls into the third category. 

Russel et al. (2008) states that extension services recommend fingerling stocking of 2 to 3 
fish/m² to accommodate for the inferior nutrient content of the commonly used byproducts 
in fish feed in Malawi; mainly maize bran and green manure. Other researchers 
recommend a rate of 4 to 5 fish/m² to compensate for high mortality resulting from fish 
handling stress during stocking and predation. To increase production, the farm should 
therefore start alter their fish stocking rates. Increasing the stocking rates from their initial 
3 fish/m² to 4 fish/m² may be beneficial; however this would need further research (on-
farm trials). Another remedy is to increase the pond sizes to accommodate stocking of 
more fingerlings. 

Fish production may also improve if Mrs. Chavula starts breeding fish in hapas, which is a 
relatively cheaper technique to adopt compared to constructing a hatchery. This can 
increase fry production and sales. To adopt this technique the farm will require an 
extension worker to perform on-farm demonstration or simply train Mrs. Chavula in setting 
up hapas and brood fish selection, since currently they rely on natural recruitment from 
the ponds (fry collection method) and these produce relatively low densities of fry or 
fingerlings per hectare. 

Despite all the challenges, results from the study suggest that the aquaculture enterprise 
at the farm is expanding. This is also supported by farm records which show that in 2008 
the farm’s aquaculture production was 1108.6 kg/ha/y and in 2009 production rate 
estimated mid-year had increased to 2660 kg/ha/y, thus integrated agriculture-
aquaculture seems to be a potentially lucrative venture for rural aquaculture in Malawi. 
Given the right training, women can play a significant role in the development of a farm, 
as exemplified by the initiatives of Mrs. Chavula who has been trained in fish farming. 
Training visits can be effective ways to teach fish farmers as demonstrated by Mrs. 
Chavula’s adoption of the method of feed pellet making that she learnt on a training visit 
to Zambia. 

Institutional support, mainly availability of credit facilities and grants may greatly enhance 
small scale aquaculture in Malawi as demonstrated by the success of the grant given by EU 
to Lusagadzi Integrated Fish Farming Club. 
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