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To reduce
poverty and
hunger by
improving
fisheries and

Today, fish is recognized as a global superfood. Fish provides nutrients
and micronutrients that are essential to cognitive and physical
development, especially in children, and is an important part of a
healthy diet.

Globally, 3 billion people rely on fish for almost 20% of their animal
protein. And demand for fish is increasing. Projections suggest that
we will have a 68-78 million metric ton shortfall of fish by 2030.
This shortfall will be especially acute in sub-Saharan Africa, where
aquaculture has yet to fully develop and where fish consumption is
projected to decline to only 5.6 kilograms per person, far below the
global level of 18.2 kilograms per person.

In addition to contributing to food and nutrition security, fisheries
and aquaculture provide employment for approximately 800 million
people. In Africa, Asia and the Pacific in particular, many of the most
resource-poor rely on fishing as a primary source of income, and are
therefore particularly vulnerable to decline in fish stocks.

Securing and increasing the supply of fish for resource-poor consumers
and improving the lives of resource-poor women and men producers
are the goals of our research.

For this annual report, we have focused on our work in a few key areas:

« Developing aquaculture technologies and supporting
sustainable fisheries management to meet the challenge of
producing enough fish;

« Ensuring that fish is an affordable food for resource-poor and
vulnerable consumers to meet the challenge of nutrition security;

«  Promoting gender equity to enhance agricultural productivity,
increase food security and incomes for resource-poor smallholders;

« Investing in fish value chain development to meet the challenge
of equitably distributing the economic benefits of aquatic
agricultural systems.

Board of trustees

Through our work in these areas and across the rest of our research
agenda, we aim to improve the lives of more than 27 million
resource-poor and vulnerable people by 2024. To reach this goal, we
are deeply reliant on our network of partners who work with us at
local to global scales.

Fortunately, we have been able to pursue our work in a positive
financial climate. During the past year, we saw revenue increase by
15% from USD 35.9 million to USD 41.1 million. Increased revenue
has also allowed us to enhance our focus on gender and increase our
research capacity.

This positive climate has been due, in part, to our participation

in the CGIAR Research Program on Aquatic Agricultural Systems
(AAS), which we have led for the past 4 years. In partnership with
communities in Africa, Asia and the Pacific, this program has allowed
us to refine our approaches for working with communities, has
identified areas where new research is needed, and has helped bring
tested technologies and policies to scale. As AAS entered its final year
in 2015, we look forward to building on lessons learned from AAS in
the next phase of CGIAR research program development.
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Aquaculture

Aquaculture is the
world’s fastest-growing
food production sector.
WorldFish research
focuses on sustainable
intensification of
aquaculture.

Facts

Training on improved technologies helps Bangladeshi gher farmers maximize

their production

Two United States Agency for International Development (USAID)-funded projects in Bangladesh are training gher farmers on good
management practices to sustainably boost the productivity and profitability of their farms

The vast floodplains of southern Bangladesh
have been transformed over centuries into a
patchwork of rice fields and aquaculture ponds.

To increase the food production from this
challenging landscape, farmers have developed
a unique agricultural system called a gher. A
pond is dug into the rice field, and the excavated
mud is piled up around the banks to create both
a footpath to navigate the expansive grid and
cultivable land for growing vegetables.

While this method of cultivation has been used
for generations, WorldFish's adaptive research
on improved gher farming technologies has
increased the productivity of these systems by
30%.

In Bagerhat District, the Aquaculture for Income
and Nutrition (AIN) project has provided training
on good management practices for shrimp, fish
and vegetable gher farming to 19,479 farmers
since 2012, 28% of whom are women.

The practical sessions cover the whole
aquaculture process, including pond
preparation, polyculture technologies for fish
and shrimp, the correct stocking densities,
feeding regimes, harvest techniques, vegetable
cultivation, nutrition, and more.

AIN also focuses on educating farmers on the
importance of sourcing and using good-quality
polymerase chain reaction (PCR)-tested shrimp
postlarvae that are free of white spot syndrome
virus to reduce disease outbreak, along with
connecting farmers with postlarvae suppliers.

“Earlier, my harvest was not good because | did
not have the required knowledge about how
to release the fry, feed them or use fertilizers,’

recalls mother of two Sabita Odhikari, who has
been brackish-water gher farming for 26 years in
her village of Rai, Bagerhat.

“Now when | prepare the gher, | dry it, then
apply lime, fill it up with water, add bleach, and
only then release the fry. Earlier | wouldn't do all
this,"she adds.

The training sessions also teach participants
how to culture vegetable crops around the
banks of the gher, as well as the best varieties to
plant during each season.

“After the training, | would share the knowledge
with my husband or son, and they would all
listen to me ... My fish and shrimp harvest is
better, my family life has improved, and my
children are happy,” she says.

In neighboring Khulna District, the Cereal
Systems Initiative for South Asia in Bangladesh
(CSISA-BD) has also provided training on good
management practices for freshwater and
brackish-water gher farming to 5800 farmers
since 2011.

The project is also conducting research in
partnership with local farmers to identify the
most effective and affordable fish feed for local
growing conditions.

“My neighbors and | told our trainers that we
have learned about fish farming, but if we could
do something about the feed we could all
benefit. We were using costly feed, but of low
quality ... The trainers suggested we start doing
research, and that is how | got involved,’ says
Mahammad Harun Mollah, a freshwater fish and
prawn gher farmer from Dhopakhola village,
Khulna.

“We used four different types of feed for
research last year, but one stood out. This year
we are using the top two local feeds along
with last year’s pick, and researching these

to find the best one. The improved feed was

a big advantage. Now the fish grow twice as
much with less disease, so the production is
higher,’ explains Harun, who expects his yields
and profit to further increase as the research
continues.

In a country where more than 46 million people
in rural areas are living in poverty, these projects
are helping to provide increased incomes

for around 680,000 small- and medium-scale
farmers and their families.

“The success with gher farming has improved
my income. Life has become so much better. I've
gotten two more ghers, built a house and this
year | got married! Life’s good,” smiles Harun.

Outcomes

19.5K Farmers trained in gher farming
° technologies by AIN since 2012

Farmers trained by CSISA-BD in
20.7K gherfarming technologies from
2011 to 2014

The proportion of farmers trained
28% :
by both projects who are women

Watch a video about how

the training on improved
technologies helps Bangladeshi
gher farmers maximize their
production.

Projects: Aquaculture for Income and Nutrition (AIN) and Cereal Systems Initiative for South Asia in Bangladesh (CSISA-BD)

Donor:  United States Agency for International Development (USAID)

Partners: International Rice Research Institute (IRRI), International Maize and Wheat Improvement Center (CIMMYT), BRAC, Fisheries Faculty
of Bangladesh Agricultural University and Mymensingh

Research program: CGIAR Research Program on Aquatic Agricultural Systems (AAS)



Improving incomes through aquaculture
in Egypt

Egypt’s aquaculture sector provides full-time employment for more than 140,000
people and is a critical source of fish that provides Egyptians with up to 38% of their
animal protein intake. The Improving Employment and Income through Development
of Egypt’s Aquaculture Sector (IEIDEAS) project has helped to strengthen the
aquaculture sector by improving the profitability of fish farms and securing
employment for a range of value chain actors, including women fish retailers.

The project provided practical training on aguaculture best management practices

to over 2000 fish farmers across five regions. The training focused on increasing the
efficiency of farms through improved fish feed management, reduced stocking rates,
improved water management and pond fertilization. Selected farmers, along with
public and private sector hatcheries, were also supplied with the genetically improved
Abbassa strain of Nile tilapia, which grows up to 30% faster than the country’s next
best commercial strain.

Farmers who received the training, the Abbassa strain, or both interventions are

now earning around USD 18,000 more in annual profits than those who are yet to
receive project support. This is equivalent to an increase in profitability from 12% for
nonbeneficiaries to 30% for farmers assisted by the project. Optimizing the efficiency
of the farms builds a solid base for further intensification, and increased profitability
will attract further investment and employment in the sector.

Additionally, women fish retailers were assisted by the project to form retailers’
associations to enable them to better control the prices for their fish and lobby for
safer and cleaner marketplaces. The project also held interactive theater workshops
for 900 women, where skills such as negotiation and problem solving were taught.
These skills help the retailers overcome challenges such as harassment. As a result,
fish retailers assisted by the project are now earning higher profits than similar fish
retailers who have not yet been assisted.

Distributing Genetically Improved Farmed Tilapia in Bangladesh

Since its development through a selective breeding program by WorldFish and partners nearly a decade ago, the Genetically Improved Farmed
Tilapia (GIFT) strain has been disseminated to 16 countries worldwide. This tilapia strain can adapt to a wide range of farming systems and has brought
numerous benefits to fish farmers and consumers.

In Bangladesh, where farmed fish is an important source of income, food and nutrition security, the USAID-funded Aquaculture for Income and Nutrition
(AIN) project is disseminating GIFT to selected breeders and hatcheries, which in turn provide quality tilapia seed for small- and medium-scale farmers.

In 2013, four tilapia breeding nucleuses (TBNs) were established by AIN in Jessore, Laxmipur and Mymensingh districts using brood stock of the 11th
generation of GIFT brought to Bangladesh from Malaysia. During 2015, the project established three new TBNs, which have provided 2.1 million GIFT fry
of the same generation to 59 hatcheries for future multiplication and dissemination. Both mass selection and rotational breeding techniques are being
applied in all TBNs under the technical guidance and supervision of WorldFish to avoid inbreeding and ensure the continued development of this high-
performing strain.

The project has also provided training to hatchery workers on good management techniques to improve productivity. Through providing capacity
building, technical support and GIFT brood stock, the project is ensuring a supply of quality tilapia seed for farmers and supporting the rapid expansion
of tilapia farming throughout Bangladesh.
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Enhancing Cambodia’s rice field fisheries

Cambodia’s vast rice fields provide both this staple food to the country’s population and
a critical habitat for a diversity of fish species that inhabit the surrounding wetlands.
During the wet season, fish and other aquatic animals move throughout the rice fields,
where they are caught for consumption and sale by rural Cambodians. Fish are a source
of income, food and nutrition, but stocks have dwindled in recent decades due to factors
including habitat destruction and overfishing.

Recognizing the need to sustainably increase the productivity of these ecosystems,

the Cambodian Fisheries Administration has constructed 896 community fish refuges
throughout the country. Community fish refuges are demarcated wetland areas
connected to rice fields. In these refuges, fishing is prohibited, providing a safe habitat
for fish populations to replenish during the dry season when the water recedes from the
rice fields.

Since 2012, the USAID-funded Rice Field Fisheries Enhancement Project and partners
have worked with community fish refuge committees to improve the governance and
management of the committees and support community and stakeholder participation
in the development of rice field fisheries management plans. The project has also
provided scientific knowledge and guidance on good management practices for

fish refuges and rice field fisheries, raised awareness about the importance of these
resources, supported physical habitat reconstruction, and delivered capacity building in
a range of areas including biological monitoring processes, among other activities.

To date, the committees have independently raised a combined total of USD 21,026
through traditional ceremonies and local governance planning processes. They have

used these funds for the maintenance of the community fish refuges and the protection
of conservation zones.

Further research will be conducted over the next year, with results and best management
practices shared with communities, agricultural research and development programs,
government agencies, nongovernmental organizations, and the scientific community.




Nutrition

Fish provides nutrients
and micronutrients
that are an essential
part of a healthy diet.

WorldFish research
focuses on enhancing
fish consumption by
the resource-poor,
especially women and
children.
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Small fish, big nutritional value

Micronutrient-rich small fish species are providing resource-poor and vulnerable households in Bangladesh with a source of food

and nutrition security

While Bangladesh has made significant
progress in reducing undernutrition in
recent years, a large proportion of the
population still does not consume enough
vitamin A, iron and zinc to meet nutritional
requirements.

In rural areas, more than 30% of the
population is stunted, 29% is underweight
and 21% is wasted. Young children

and pregnant and lactating women are
particularly at risk.

The first 1000 days of life, from conception

to around 2 years of age, is a critical window
during which children must receive adequate
nutrition. Without sufficient nutrients, they
risk stunting or inhibited brain development
and cognition. These are irreversible and
make it difficult for them to learn at school
and perform at work later in life.

To help improve nutrition security in rural
Bangladesh, two United States Agency for
International Development (USAID)-funded
projects, the Cereal Systems Initiative for
South Asia in Bangladesh (CSISA-BD) and the
Aquaculture for Income and Nutrition (AIN)
project, are providing training and inputs

to help families cultivate micronutrient-rich
small fish and vegetables.

Indigenous small fish species such as mola
(Amblypharyngodon mola) have been found
to be particularly rich in micronutrients and
highly nutritious, as they can be eaten whole,
including the heads, organs and bones.
Similarly, the roots and leaves of orange
sweet potato are rich in vitamin A and can be
easily grown around the banks of ponds.

Women were key targets for the projects,
as they generally play the primary role in
homestead vegetable gardening, are more
vulnerable to undernutrition than men, and
are typically responsible for cooking for the
family.

“Despite having the land and pond earlier,

I could not utilize it for fish farming and |
purchased fish instead. | was unaware of
the possibilities,” says Shushila Mondal from
Milemara village, Khulna District.

Shushila is one of 3921 women farmers to
date to receive training from CSISA-BD on
vegetable farming and polyculture of mola
with larger fish species like carp—covering
all aspects, from pond preparation to feeding
and frequent harvesting techniques, along
with nutrition and gender awareness.

Following a 2-day training session, Shushila
received mola fry, orange sweet potato vines
and vegetable seeds from the project and
went on to produce 29 kilograms (kg) of
sweet potato roots, 22 kg of sweet potato
leaves, 80 kg of vegetables and 2.5 kg of
mola from January to July 2015.

“In the past | had to purchase all my food.

| could not always eat mola, but now | can
have it whenever | desire ... | consume a lot
of my vegetables, more than required,” adds
the mother of two.

Similarly, AIN has provided vegetable seeds,
mola fry and orange sweet potato vines to
farmers in the neighboring Bagerhat District,
along with training on mola polyculture

and vegetable cultivation for household
consumption.

A key focus of AIN’s work is providing
education on nutrition and teaching women
in particular how to prepare and cook the
mola whole to maximize the nutritional
value. A key element of the workshops
focuses on the importance of consuming

a nutritious diet during pregnancy and
lactation and introducing complementary
foods to infants after 6 months of age.

“We learned how to farm fish in the pond,
grow vegetables ... After catching the mola
with our gill net, we consume most of it and
sell the rest. Whatever I've learned, | share
with those who don’t know, including how to
prepare and feed it to the children,” explains
Shuily Shingho, who participated in the AIN
training in Mailmara village, Bagerhat.

Since 2014, the projects have collectively
provided training on small fish, vegetable
and orange sweet potato farming to 68,584
participants.

Outcomes

Women and men trained by
CSISA-BD and AIN on mola-
68.6K based fish polyculture, vegetable
gardening, orange sweet potato
production and nutrition

Farmers who received mola seed
26K from AIN and CSISA-BD from
October 2010 to December 2014

Watch a video about
micronutrient-rich small fish in
Bangladesh.

Projects: Cereal Systems Initiative for South Asia in Bangladesh (CSISA-BD) and Aquaculture for Income and Nutrition (AIN)
Donor:  United States Agency for International Development (USAID)

Partners: International Rice Research Institute (IRRI), International Maize and Wheat Improvement Center (CIMMYT) and BRAC
Research program: CGIAR Research Program on Aquatic Agricultural Systems (AAS)




