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Aquaculture becomes popular and practiced in many African countries so far, yet
most of these countries do fin fish Aquaculture and left behind shellfish. Why is
that so ?

How can we adapt and enhance sustainable development in Small Scale Fisheries
and Aquaculture through Sufficiency Economy Philosophy and Regenerative
Agriculture/Aquaculture/Ecosystem?

| am not an expert about the concepts you mentioned. But as | understand it, | believe that these are rooted in
a common understanding of the virtue of "being contented" and "being moderate". Such virtues are important
in ensuring long-term sustainability of resources for future generations. These are especially important for
small-scale fisheries and aquaculture which involve the extraction and modification of natural resources and
the environment. So, through scientific assessments we can understand the potential limits of the natural
system, where we are extracting from. Then, we will be able to recommend the optimal degree of fishing and
aquaculture. Such a balanced degree should provide sufficient levels of economic benefits, while ensuring that
the system will be able to recover and sustain itself in the long run.

In my lecture, | discussed the potential of reducing the number of fishing gears in our study site from an
average of 5 units per fisher to only 2 gears. This can be realized because after successful stock enhancement
programs, fishers are expected to harvest larger and more expensive shrimps, thereby only 2 gears will be
sufficient for them to satisfy their basic economic requirement. These reduction of gears can significantly
reduce pressure on the environment and help in promoting the recovery of the site.
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where there are many small-scale producers?

Small-scale producers are less dependent on commercial feed, as compared to large producers. We have
observed, in communities, small-scale producers coming together to form cooperatives to buy feed in larger
quantity with lower cost. Next, there is also a global push to replace ingredients, especially fishmeal and fish
oil, with more sustainable and cost-effective alternatives such as insects. Lastly, there are initiatives to
establish and strengthen circular economies within production systems, whereby resources are better
managed, while reducing waste. These actions are already happening to ensure that small-scale producers
have access to stable, cost-effective feed for the system.




Whether overuse of chemical fertilizers harms fish population?
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Is there any possibility of significant changes in fisheries and
aquaculture due to climate change?

It is recognised that all food production systems, including fisheries and aquaculture, are currently or will be
impacted by climate change. There are documented examples of this occurring for fisheries due to species
redistribution, changes in productivity, changes in body size and changes in catch composition. Predicted
changes for fisheries due to climate change highlight:

Decreases in global fisheries catch potential of between 2.5-5.3% by 2050 although those changes will vary
among regions with some regions more impacted (tropics especially South Pacific) and other regions less
affected or may even benefit from climate change (high-latitudes).

These changes in catch largely reflect the redistribution of species as oceans warm and other physical
changes occur (e.g. dissolved oxygen, ice cover, salinity, currents) as well as changes to primary production
(especially phytoplankton but also macrophytes).

For aquaculture, the effect will differ with the species being cultivated and region of cultivation. Temperature
extremes can cause thermal stress but other factors linked to climate change (ocean acidification, harmful
algal blooms, hypoxia, salinity, disease and invasive species) also threaten aquaculture. All of these factor
threaten production. Adaptation of aquaculture to climate change is critical and adaptation strategies include
technological solutions, selective breeding of tolerant strains, management and governance.

Some excellent recent scientific papers highlighting the effects of climate change on fisheries and aquaculture
are below.
Blanchard, J.L., Watson, R.A., Fulton, E.A. et al. (2017) Linked sustainability challenges and trade-offs among
fisheries, aquaculture and agriculture. Nat Ecol Evol 1, 1240-1249. https://doi.org/10.1038/s41559-017-0258-8
FAO (2018) Impacts of climate change on fisheries and aquaculture https://agris.fao.org/agris-
search/search.do?recordD=XF2018002008

To Pro. Yagi Nobuyuki, Notsuke FCA has planted tree for the aims of maintenance
of sea water quality. | heard this is effective(maybe called "Satoumi" "Satoyama"),
but are there any clear data that shows improvement of water quality?

Please look at a website <https://fserc.kyoto-u.ac.jp/wp/blog/archives/27640> that explains connectivities

among land, river, and ocean.

To Dr. Miyata Tsutomu,

Thank you for presentation. In philippines, over fishing leads to poverty. It's very
interesting data that tolerance time against the reduction in catch.

My question is what is difficulty of introduction of IMTA to natural field. | heard
several oraganization progeressing IMTA in some countries. But in Japan, I'm
feeling it's slow to introduce. | think the reason of delay is environment(strong
water current), technique(maintenace), stock of baby oyster, and law or culture to
accept it. What condition is needed to put IMTA succesefully?

Thank you for your commnets and question. Your question may depend on the definition of IMTA. In Mie,
Miyagi, and Iwate prefectures, shellfish, seaweed, and fish aquacultures are conducted in a bay, and | think it is
IMTA. Finfish aquaculture puts a huge burden on the environment, so it is necessary to conduct seaweed and
shellfish aquacultures on a huge scale in a bay, which would be difficult to conduct IMTA for a single individual
farmer. The majority of aquaculture farmers in the three prefectures are family-owned scale, and such a large-
scale IMTA is not feasible for the farmers.

In the case of IMTA in a bay, flow of water is important, thus the farms are limted. However, there are not big
issues on technique(maintenance), stock of baby oyster, and law or culture to accept it.

to the last speaker, would you also consider habitat rehabilitation to facilitate

stock recovery in addition to stocking of farm raised juveniles?

Definitely, yes. Habitat restoration can be a part of a series of interventions to ultimately restore a given area to
be self-sufficient, depending on the baseline state. In areas that are not heavily modified, simple fisheries
management may be sufficient to sustain the resources, and stock enhancement may not even be required.
However, in heavily-modified areas like when nursery grounds have been transformed (such as the case in our
study site where natural mangroves have been converted to fish ponds), natural recovery of stocks will be
difficult and may require assisted stock enhancement by releasing hatchery-reared juveniles. But the
restoration does not stop there, because stock enhancement is only an intermediate solution and cannot be
done forever. In the long term, habitat rehabilitation and restoration are needed to slowly bring back the natural
nursery grounds (like the mangroves in our site). Only when sufficient environmental restoration are made can

the stocks naturally recover as well.

To Dr. Altamirano - with the site specific and species specific assessment
approach how is it possible to understand the impact to other species and other
places because the impact to that particular site may also affect other sites?
Wouldn't it be important to also understand the effect to other species and sites

as well?

The site-specific and species-specific assessments are important in understanding the needs of both the
target species and the target site BEFORE the actual stock enhancement activities. Now, monitoring of impacts
is a different story. You are correct that these impacts will be in a much broader sense and scale. So, | agree
that impact monitoring should be done in as varied as possible in terms of species and as wide as possible in
terms of site. In our study (although I did not not have enough time to show everything during the symposium),
baseline assessments and impact monitoring are not only limited in terms of biological and environmental

aspects, but also needs to take into account the social, cultural, economic and governance aspects of the site.

To Dr. Shakuntala Thilsted - | have question regarding the cultural acceptability.
(1) I wonder with the agenda of increasing fish consumption is it possible to
extend the cultural acceptability to different communities in order to increase the

diverse consumption of aquatic foods? if so, how should it be done?

All approaches have to be context-specific and culturally acceptable. However, it is not impossible to extend
the cultural acceptability to non-traditional consumers. This can be done through several strategies. Firstly, we
can work with chefs and nutritionist to design new recipes, or adapt traditional recipes, to include fish and
other aquatic foods. Next, we can strengthen nutrition messaging across various channels, including to
healthcare centers and schools, to affect consumer behaviour and demand for fish and aquatic foods in the
diets. Lastly, we can incorporate social behaviour change communication strategy across various levels —
household, community, sub-national, national and global levels — to increase acceptability to diverse aquatic

foods.




(2) How is the cultural acceptability defined for global food system that is very

diverse?

We must acknowledge that the global food systems are diverse — made up of many components and influenced
by many factors, including people and culture. There is no ‘one-size-fits-all’ approach or definition for global
food systems and cultural acceptability, but it should be embedded in holistic global food systems
transformation to reflect diversity and inclusivity.

To Pro. Morioka Shinsuke,

Thank you for presentation. | realized that value of SIF(Zako) especially in the
aspects of nutrition. But it seems taking time to establish status of SIF in market
because main fish for consumption may be Tilapia or Carp, sea water fish in each
countiries.

| have question or suggestion; ornamental fish(like Gourami) can be SIF? They
can have two aspects; foods and pets. So market is not only for foods, but also for

pets in domestic or other countries. It can be alternative income.
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