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Indigenous knowledge and leadership for climate change
adaptation in nutrition

Climate change adaptation to support our food and nutrition system will berequired to achieve
sustainable development, especially in combating hunger (SDG 2) while also achieving health
and mitigating climate change (SDG 3 and 13) [1]. Climate change repercussions for nutrition
are especially concerning in countries where essential needs remain unmet [2]. For Indigenous
and non-Indigenous scientists working in Latin America (LA), this means that we need to
embrace positive transformationsto shape our future. Persistent health challenges that are
embedded in social and structural inequities(e.g. prevalent infectious diseases [3], and high
levels of under nutrition and anaemia [4]) are at risk of being exacerbated by climate change.
For example,anaemia prevalence ranges from 16% to 86%, among young Indigenous children,
with stunting and overweight affecting up to 48% and 40%, respectively of children in LA

(4, 5].

Promisingly, the good news for LA countries,where up to 8% of its population self-identifies
as Indigenous [6], is that we can recognise, preserve, and leverage the insights and knowledge
of Indigenous Peoples. A reciprocal collaboration is essential to inform adaptation policies
that ensureimproved nutrition for Indigenous communities whilst simultaneously supporting
the sustainable development of countries by reducing harm to the environment, preserving
cultures, and strengthening well-being and income opportunities for Indigenous Peoples.
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The research program

In 2022, the BioKusharu investigation was implemented in Peru by a team of Indigenous and
non-Indigenous researchers as well as community members,and sought to document and
characterisethe diet Indigenous Peoples consumed to increase climate change resilience and
adaptation to extreme flooding [7]. The study was conducted in Balsapuerto, a Shawi territory
in the Peruvian Amazon. Community members identified food insecurity as one of the health
impact pathways of climate change, a concern that emerged during a previous collaboration
[8]. A 24-hour food intake recallwas applied, using Shawi language and was adapted to recog-
nise details like what specific type of plant, bird, fish, insect, or other food was consumed the
day before the interview. Pictures were taken in the farm or home garden when possible. More
than 160 species of food items were listed as part of that work [9].

Ethics statement

The BioKusharu study was revised by the Peruvian ethics board of Universidad Peruana Caye-
tano Heredia register N° 104343; all participants have provided written informed consent to
be part of the investigation.

One novel surprise was that families consumed many types of tubers that we, as Peruvians
and Shawi researchers, were unaware of. Up to ten different species of tubers were consumed
in Shawi’s diet. In Peru, Yuca (Manihot esculenta Crantz) is the typical tuber produced in the
Amazon, and most tubers consumed are potatoes produced in the Andes, not in the Amazon.
Finding that different species of tubers were consumed triggered the curiosity to know more
about the production and nutrient content of these species. Fig Ain S1 Fig, shows some of the
species identified. We learned that mothers were the dedicated people whoplant and harvest
these species. From Shawi Indigenous Peoples perspectives, women who are mothers, produce
these tubers to feed their family.Grandmothers had particular species in their small farm that
younger mothers did not have, making us speculate that there may be a risk that certain tuber
seeds might not be passed down to the next generation.

We noted that communities were adapting to changing climatic conditions in the Amazon.
One participant stated that she had changed the place where she was planting a tuber called
Uyuwantohigher landssince past flooding destroyed their crops, and she had to ask her sister
to share the seeds or “papitas” in Spanish. Reflecting on the importance of tubers for nutri-
tional adaptation, we also learned that these unique species arepromptly re-plantedand care-
fully cared for one year; they may not be conserved because of the warm temperatures
prevalent in the rainforest, and these tubers are easily spoiled at ambient conditions. There is
no access to refrigeration in the Shawi territory for a typical household, which again introduces
the risk that some of these species may be lost in the future.

Having documented these unique species of tubers, we wanted to know theirnutritional
contentin food composition tables to inform community members.

Although we found that Peruvian composition tables were incomplete for some nutrients,
we also discovered that certain species contain higher levels of micronutrients, surpassing the
nutritional content inPapa amarilla (Solanum phureja),the most common type of tuber con-
sumed in urban areas.For example, Table A in S1 Table shows Pituca(Colocasia esculenta) has
more iron content than Papa amarilla (Solanum phureja), 1.2 mg vs 0,4 mg per 100 g of edible
food, respectively. In S1 Table we can also observe that the dietary fibre content in Yuca and
Pituca is higher than that reported for Papa amarilla. Dietary fibre is a necessary nutrient to
maintain good digestive and metabolic health; therefore, measuring its intake is important for
a proper assessment of nutritional health. Additionally, Pituca has a higher concentration of
vitamin A compared to Papa amarilla and Yuca. Vitamin A is essential for
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Fig 1. One variety of tuber harvested in the Shawi farm.

https://doi.org/10.1371/journal.pgph.0003917.g001
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variousphysiological processes, immune system support, growth and development, making its
consumption important for preventing nutritional deficiencies.

The climate change adaptation

In this study, Shawi researchers suggestedinitiating a community farm to “rescue, value, pro-
tect, store, use, plant and reproduce” these culturally essential food species for increase the resil-
ience to climate change. A community farm could be used as an educative space for translating
information about Shawi tubers from parents to children, and to share the seeds among all the
women who could participate in this activity. Shawi researchers also suggested that, in parallel,
it would be important to explore the connections with private enterprises in the Peruvian gas-
tronomic market. This connection will allow the community members to take advantage of
the specialized cousin to provide global recognition and a better economic value for selling
Amazonian tubers. The aspiration is that by identifyinga socially, culturally, and environmen-
tally respectful and fair market, this adaptation will allow just economic compensation for the
women and mothers who potentially engage in tuber production. Moreover, since Shawi
methods do not use agrochemicals, seed and soil conservation is possible, contributing to cli-
mate-resilient food systems and sustainable diet. Fig 1 shows one variety of tuber harvested in
the Shawi farm.

Way forward

Recognition and preservation of Indigenous knowledge for climate change adaptation are
essential not only in Peru or Latin America, but globally. Indigenous cosmologiesemphasize
that food is more than only nutrients and is deeply connected to biocultural values, health and
well-being [10].While mainstream science can contribute methodologies, technologies and
ethical frameworks, such as identifying the nutrient content of diverse species, this must be
done with full respect for Indigenous rights [11].This implies that the community’s knowledge
must be preserved and valued, enabling them to take the lead as stewards in any food innova-
tion process.

Indigenous food systems and knowledges play a crucial role and offer unique opportunities
in adaptation to climate change while safeguarding nutrition, restoring the land, and protect-
ing health. The co-creation of knowledge between Indigenous and non-Indigenous scientists,
filled with mutual respectful and a humble curiosity to learn from community members, may
trigger the innovation climate change nutritional adaptation requires. To fight hunger and
malnutrition, food policies must embrace Indigenous knowledge and perspectives on the vital
relationship between nutrition and Mother Nature for a sustainable future.

The Spanish version of this manuscript is in S1 Text.

Supporting information

S1 Fig. Picture shows some of the ten species of tubers identified by Shawi community
members who participated in the BioKusharu study in the Peruvian Amazon.
(TIFF)

S1 Table. Table shows the different nutrient content of a Peruvian typical potato com-
pared with Shawi Amazonian tubers.
(DOCX)

S1 Text. Spanish translation.
(DOCX)
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