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Introduction

Materials and Methods

Conclusion

The Sahel, in Western Africa, has historically been a
difficult place for agricultural cultivation due to
prolonged droughts and flooding seasons. As climate
change impacts intensify in the area, extreme weather
patterns have become less predictable and have
increased in severity (1), and models have yet to
adequately assess these changes (2). This situation is
exacerbated as many soils in the Sahel are nutrient
poor (3). However, drought is not a new phenomenon
in the Sahel (4), suggesting that the use of indigenous
and landrace crops that have evolved tolerance
through both natural selection and artificial selection
by humans may be key for building climatic resilience
and food security.

The project investigates whether different varietals of
fonio respond differently to nutrient additions and
drought scenarios in a greenhouse trial. The intention
was to use three different varietal sourced from three
different regions in Nigeria, however upon arrival two
varietals did not sprout, thus the experiment was
conducted with one varietal only. Greenhouse trials
are in process University of California Santa Cruz and
will begin at Bayero University, Kano.

•

A leading example of a drought-tolerant crop is the
grain fonio (Digitaria exilis), a C4 grass indigenous to
the Sahel. Fonio is more drought resistant, has a
higher nutritional content, and grows well in nutrientdeficient soils compared to other grains (5). Due to
fonio’s short time to yield (6-8 weeks for some
varietals) and nutritional content (it contains all 20
amino acids), it has traditionally been used to increase
food security in transitions between growing seasons
(6). In the past two decades, companies, regional
NGOs and governments in the Sahel have begun to
cultivate markets for fonio with the intention of
building environmental resiliency, food security, and
socioeconomic security for smallholder farmers in the
region (7).
As governments and companies encourage fonio
cultivation, and as climate change intensifies, it will
be important to understand how different fonio
varietals respond to periods of drought and nutrient
poor soils and how the addition of nutrients might
influence its drought tolerant capabilities.

Using a factorial design, fonio seeds were grown for
two weeks and then 60 plants were planted in Steuwes
and Sons Deepot D40 trays with two treatments (30 in
each treatment): fertilized and non-fertilized. After
two weeks of growth in the pots with normal watering,
the plants are then exposed to three different drought
scenarios following the methods of Duan et al. (2014)
(8): fully watered to field capacity, droughting and
then rewatering (droughted until visibly stressed and
then rewatered), and full drought (no water given after
the drought experiment begins). Before the drought
was administered, 3 individuals were culled from the
fertilized and non fertilized sets to measure for root
biomass (wet and dry), leaf biomass (wet and dry),
total weight (wet and dry) and leaf area. Plants were
measured for chlorophyll content with a chlorophyll
meter using three representative leaves from each
plant.
At the end of the experiment, plants will once again be
assessed for wet and dry root biomass, leaf biomass,
and total weight, as well as leaf area. In addition,
plants will be assessed for flowers and grain yield as
they blossom.

Emerging Outcomes

Questions
1. How does drought affect the growth rate, survival
rate, and yield of different varietals of fonio?
2. Does the addition of fertilizer influence their ability
to respond to drought?
3. Does the influence of the addition of fertilizer
change with the varietal?

Unfortunately, COVID complications and flooding in
Nigeria that decimated farmers’ fields where
collaborators had intended to source seeds delayed
seed sourcing, which in turn delayed the start time of
the project. The greenhouse experiment described
above is currently still underway.
Data thus far shows that fertilized fonio tolerated
drought for a shorter amount of time than nonfertilized fonio. However, both fertilized and nonfertilized fonio were able to revive and return to
similar health (as determined by chlorophyll
measurements) as their completely watered
counterparts under the rewatering regime. In its fourth
month of growth, the fonio has yet to flower or set
seed. As of yet, it is unclear if this is due to the
varietal, or the fertilizer or watering regime.

•
•

As rainfall become less predictable, and soils
become more nutrient deficient, it is
increasingly important to understand crops that
thrive in these environments.
Fonio has different reactions to drought based
on fertilizer application.
This could influence management plans as
fonio becomes a highly produced crop and
governments and companies alike push for its
export.

Future Goals
•

•

•

Continue the experiment described above and
run a second experiment with three varietals
once available.
Conduct a similar experiment with soils with
and without arbuscular mycorrhizal fungi using
three different varietals. Studies show that soil
fungi influence a plant’s ability to tolerate
drought and nutrient limitations (9). This
project would investigate how different
varietals of fonio respond to drought in soils
with a without AMF.
Complete a larger scale field based project that
determines whether different varietals of fonio
with different tolerances for drought and
nutrient limitations cultivate soil microbiomes
that influence their fitness.
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