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Integrated Agri-Aquaculture (IAAI is actually a centuries-old practice in countries like China and 
India [e.g. fish in rice fields!. but only in recent years has it received the recognition it deserves as 
a means to help address food insecurity in a sustainable manner. Cognisant of this fact, the FAQ 
and other organisations are actively working with governments and communities, promoting 
IAA farming as an effective approach to accelerate progress towards meeting the Sustainable 
Development Goals (SDGs) listed in the '2030 Agenda for Sustainable Development' Plan. 
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Rice/giant freshwater prawn (M. rosenbergii) I carp farming in Bangladesh 
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Global population will reach 9 billion by 2050 as estimated by 
the Food and Agricultural Organization (FAO) of the UN. The 
world's highest population growth rate is predicted to occur 
in the areas that are greatly dependent on the agricultural 
sector (crops, livestock, forestry and fisheries) and which have 
a high incidence of food insecurity. The impact of climate 
change is also real, with the irresponsible use of chemicals, 
mono-cropping and commercial farming being one of its 
leading causes, and there is a tremendous need to shift to 
farming systems that can adapt and mitigate climate change. 
The promotion of an agroecological approach is therefore 
significant in mitigating the effects of climate change and to 
meet the relevant Sustainable Development Goa ls (SDGs). 

Agroecology is, in simple terms, an ecological approach to 
agriculture. It uses ecological and social concepts to design, 
manage and evaluate agricultural systems that are not only 
productive but also conserve natural resources. The field of 
agroecology is not associated with any one particular method 
of farming whether it be organic, integrated or conventional, 
intensive or extensive. However, it has much more in 
common with organic and integrated farming. Agroecology 
seeks to strengthen farmers' resilience to climate change, 
reduces agricultural contribution to Green House Gas (GHG) 
emissions and enhances carbon storage on farmlands. 

In September 2014, the FAO hosted the 1" International 
Symposium on Agro-ecology for Food Security and Nutrition. 
From 2015-2017, a series of regional meetings were 
convened (sub-Saharan Africa, Latin America and Caribbean, 
Asia and the Pacific, Europe and Central Asia and the near 
East and North Africa) for better understanding of the local 
needs of agroecology. Based on these regional seminars, 
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the organisation has compiled the following '10 Elements 
of Agroecology', all being interlinked and interdependent 

(www.fao.org/agroecology}. 

❖ Diversity 

❖ Co-creation and sharing knowledge 

❖ Recycling 

❖ Resilience 

❖ Human & social values 

❖ Culture and food traditions 

❖ Synergies 

❖ Efficiency 

❖ Responsible governance 

❖ Circular and solidarity economy 

As an analytical tool, the 10 Elements can help countries 

to operationalise agroecology. By identifying important 
properties of agroecological systems and approaches, as well 
as key considerations in developing an enabling environment 
for agroecology, the 10 Elements are a guide for policymakers, 

practitioners and stakeholders in planning, managing and 
evaluating agroecological transitions. They also recognise 
the great potential of collective action processes to foster 
knowledge sharing and deepen understanding, enabling 
behavioural changes in food systems that are required for 

sustainable agriculture to become a reality. 

Global discussions on Integrated 
Agri-Aquaculture (IAA) 

In the last ten years in particular, global discussions 
on integrated agri-aquaculture (IAA) have mu ltiplied, 
as exemplified in several sessions in a recent major 
international event, AQUA 2018 held from 25-29 August 
2018 in Montpellier, France. Jointly organised by the World 
Aquaculture Society and the European Aquacultu re Society, 
AQUA 2018 carried the slogan '#WeR AQUACULTURE'. 
More than 3000 participants from 109 count ries and four 

continents, including producers and investors, scientists 
and technical advisors, legislators and educators, students, 

civil society organisations, and consumers of farmed aquatic 
products, were present at the conference. The FAO convened 

a special session on 'Advancing Integrated Agri-Aquaculture 
(IAA) through Agroecology' with support from CIRAD (Center 

de cooperation international en researche agronomique pour 

le development) and NACA (Network of Aquaculture Centers 

in Asia-Pacific). 
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<( SCALING UP AGROECOLOGY 
:1: TO ACHIEVE THE SDGs 

Credit: FAD 

At an exhibition of knowledge shoring and innovations in agroecology from 

around the world 

During his speech at AQUA 2018, Matthias Halwart, Head of 
Aquaculture Branch, FAO-UN, stated that the ten principles 
of agroecology are very much aligned with the FAQ's vision 
on food and sustainable agriculture, related to efficiency, 
recycling, and diversity. He said that it is about enhancing 
biodiversity, sustainable food production systems, protecting 
livelihoods, enhancing human and social va lues, and 
contributing towards good and responsible governance. 

He also added that there are many good examples on 
agroecological approaches and Integrated Agri-Aquaculture 
(IAA}, such as rice farming and aquaculture (rice-fish 
aquaculture} where farmers can harvest the rice which is a 
source of carbohydrate, and the fish which is an important 
source of protein and macronutrients. Through this 
combination, the output from a given unit of land can be 
enhanced. Similar systems exist in coastal areas such as in 
Integrated Multitrophic Aquaculture (IMTA} where you can 
combine finfish cu lture in cages with mussel farming and with 
seaweed farming in ponds. 

Agroecology can help us transition to sustainable food and agricultural 
systems. 

Derun Yuan, Director, NACA, said that IAA is an old practice 
with a lot of ecological merit including t he recycle and 
reuse of nutrients. Land and water resources are shared, 
the ecosystem is more resilient and the impact on the 
environment is less damaging, which all play an important 
role in the long-term sustainability of aquaculture. On behalf 
of-Cl RAD, scientist Lionel Dabbadie said that agroecology is a 
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priority and that the organisation is implementing this approach in some countries 
like Guniea for rice-fish aquaculture. Meanwhile, participants at the conference 
agreed that the benefits of agriculture-aquaculture integration include: 

❖ Farm productivity and crop diversity will be increased; 

❖ Quantity and quality of the produced food will be enhanced; 

❖ Dependency on single crops and wild stocks will be reduced; 

❖ Nutrients will be reused and recycled; 

❖ A single production system can integrate multiple production systems 
e.g. freshwater, marine, brackish, open and closed water bodies, etc; 

❖ Ecologica l risk will be minimised; 

❖ Socio-economic risk will be reduced. 

Examples of IAA farming systems 

Three well-known examples of !AA farming systems throughout the world are 
(i) aquaponics (the integration of aquaculture and soil-less crop cultivation); (ii) 
integrated rice-fish farming; and (i ii) Integrated Multitrophic Aquaculture (IMTA) 
where the by-products (wastes) from one species are recycled to become inputs 

(fertilisers, food and energy) for another. 

In aquaponics systems (usually fish and plants), fish wastes are a source of organic 
food for plants and the plants filter the water for the fish. Having such a system 
in communities helps to increase food production for families, reduce food 
transportation costs, support intensive farming with zero waste discharge, use less 
water, and there is no need for fertilisers. 

Integrated rice-fish farming has a long history in Asia, dating back to more than 
1500 years in India and more than 2400 years in China, where it is now recognised 
as one of the country's 'Globally Important Agricultural Heritage Systems'. There is 
a wide range of !AA systems in use, especially in Bangladesh, Indonesia, Malaysia, 
Thailand and Vietnam. It is also practised in some African countries e.g. Nigeria, 
Benin, Madagascar, Zambia, Cameroon and Malawi, and on a small scale in 
Europe (Hungary, Czech Republic, Slovakia), the United States and South America 
(Argentina, Brazil, Haiti, Panama and Peru). Fish farming in rice fields may be of two 
types: alternate and integrated. In the alternate system, rice and fish are grown 
rotationally and in the integrated system, they are grown concurrently. 

Giant freshwater prawn (M. rosenbergii) harvested from o rice field, Bangladesh 

Small scale integrated agri-aquaculture farming systems have great potential in 
meeting the nutritional needs of the poor as well as being a sou rce of income with 
minimum risk. The level of ski lls necessary is fairly low, unl ike pond management. 
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The FAD estimates that good rice-fish farming practices can 
increase rice yields by 20% while producing tonnes of fish and 
other aquatic animals. 

In IMTA, fed aquaculture species (e.g. finfish/shrimps) are 
combined in the appropriate ratios, wit h organic extractive 
aquaculture species ( e.g. suspension feeders/deposit feeders/ 
herbivorous fish) and inorganic extractive aquaculture 
species (e.g. seaweeds). The IMTA has a balanced ecosystem 
management approach that takes into consideration site 
specificity, operational limits and food safety guidelines 
and regulations. The goals are to achieve environmental 
sustainability through bio-mitigation, economic stabil ity 
through product diversification and risk reduction, and social 
acceptability through better management practices. IMTA 
systems can be applied worldwide in open waters (cages, 
rafts and long-lines) or land-based systems (earthen ponds, 
recirculating aquaculture systems, tanks, etc). It also fits into 
circular economy thinking very well. We have to stop seeing 
nutrients as wastes or byproducts, and consider them as co
products, useful for the cultivation of other crops in more 

efficient and responsible food production systems. 

Fish and crops at the Bangladesh Agricultural University's oquopon/cs 
experimental site 

Summary 

In 2015, world leaders drew up a plan called the '2030 
Agenda for Sustainable Development' which includes 17 
Susta inable Development Goals (SDGs) aimed at creating a 

hunger-free world and founded on sustainable development 
in all its social, economic and environmental dimensions. One 
particularly effective and relevant approach in this context is 
the integration of agriculture and aquaculture (IAA), where 
studies show that crop yields can be increased from 20-60%. 
In promoting t he practice of integrated farming in nations 
from Asia to Africa and Europe to America, we can work 
together to ensure zero hunger, adequate nutrition and food 
security for all. I believe t hat in line with the global theme for 
World Food Day 2018: 'Our Actions are Our Future. A #Zero 

Hunger world by 2030', is possible.O 
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