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Extended Data Fig. 1| Plant sodium (Na) concentrations across sub-Saharan community (cf. Figure 1). Error bars represent Standard Error. Median measured
Africa. (A) Relationship between median community foliar Na concentration community foliar Na concentration for C; plants (B) and C, grasses (C) located
and aerosol deposition (see Fig. S3b). Increased opacity of points represents across sub-Saharan Africa. The cluster of grass points in the Serengeti-Mara
anincreased number of measurements recorded within the foliar community. ecosystemisillustrated at higher spatial resolution for clarity. Map elements

Trend lines for C;and C, plant functional groups represent ordinary least squares created with Natural Earth (https://www.naturalearthdata.com).
fits weighted by the log,, + 1 number of measurements recorded within each
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Extended Data Fig. 2 | Performance of machine learning models used to
predict plant sodium (Na) concentrations across sub-Saharan Africa.

Root mean squared error (RMSE) and R? model performance metrics of the
buffered leave-one-out cross validation (BLOOCV) for (a, b) median and (c, d)

95" percentile foliar Na concentration prediction models. The black circles above
thefirst graph represents the average number of training points removed from

CUBIST

=0= Ensemble Distance to
nearest training

== GBM point (km)
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within each buffer distance. CUBIST = cubist model; GBM = Gradient boosted
model; NNET = neural network model; RF = random forest model; SPATIAL =
kernel smoothing model; SSA = sea salt aerosol model; SVM =support vector
machine model. e) Spatial mapping of distance to the nearest training point
across sub-Saharan Africa. Contour lines represent 300 km intervals. Map
elements created with Natural Earth (https://www.naturalearthdata.com).
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Extended Data Fig. 3 | Spatial mapping of 95" percentile plant foliar visualise geographic patterns, concentrations have been plotted onalog,, scale.
sodium (Na) concentration for (a) C, and (b) C, plant functional groups at Silhouettes from PhyloPic under a Creative Commons license CCO 1.0: plant,
a0.1°resolution across sub-Saharan Africa. This is representative of plant T.Michael Keesey; grass, Mason McNair; map elements created with Natural
Na availability to herbivores under a selective foraging scenario. To better Earth (https://www.naturalearthdata.com).
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Extended Data Fig. 4 | Drivers of foliar sodium (Na) concentration across
sub-Saharan Africa. Partial dependence plots for predicting foliar median
(unselective foraging scenario) and 95™ percentile (selective foraging scenario)
sodium (Na) concentration using the ensemble model. The relationship between
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Note: the scale for aridity is non-intuitive, with lower scores reflecting more

arid environments.
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Extended DataFig. 5| Herbivore sodium (Na) intake as afunction of plant Na
gradients. Relationship between modelled dietary forage Na concentration

and field-measured herbivore faecal Na concentration using the unselective
foraging scenario. Points and vertical error bars represent the mean +1SD faecal
Na concentration per genus per protected area. The total number of independent
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log,, scales to emphasise attention on low-values that may be indicative of Na
limitation. The black line represents the fit of a linear mixed effects model with
species included as arandom effect. The marginal R? (fixed effects) denotes the
proportion of variance explained by dietary Na availability. Analogous results for
the 95" percentile (selective) scenario are in Fig. 2a.
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Study description We assessed the role of sodium as a constraint for large herbivore populations in Africa. First, we developed high-resolution maps of
plant sodium concentration across sub-Saharan Africa using a large database of plant sodium concentrations and an ensemble of
machine learning tools. Using these maps, we modeled dietary sodium availability for large herbivore populations spatially. Linking
this with a large dataset of sodium concentration in herbivore faeces, we validated the assumption that herbivore sodium intake is
regulated by plant sodium concentrations. Finally, we assessed if/where plant sodium concentrations constrain large herbivore
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Research sample Vascular plants, split into two groups: C3- and C4-photosynthesising plants.
Large mammalian herbivores (>3kg)

Sampling strategy Data was first mined from literature sources. However, in cases where data were scant, additional observations were collected from
unpublished field studied and a specific field survey specifically for this paper. All available data known to the authors were collated

Data collection All available data was collated.
Timing and spatial scale | Data was collected during the period 1982-present day.
Data exclusions Data associated with plants using the CAM photosynthesis pathway was excluded, as this data group was very small (n<10).

Reproducibility Plant and faecal data were collected from across many field sites, which were mostly assessed once. However, for field sites where

multiple field campaigns were deployed, we compared results for reproducibility. For herbivore density measurements, densities
were calculated over multiple years.

Randomization Samples were grouped by functional traits (e.g., photosynthetic pathway, diet) or by species.
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Blinding We did not use blinding during our analysis.

Did the study involve field work? Yes []no

Field work, collection and transport

Field conditions Samples were collected by foot, vehicle or horseback. Conditions varied by wildlife reserve and season. Temperature varied from cool
to very hot, precipitation varied from minimal to moderate.

Location Southern Africa
Access & import/export  All samples were collected in wildlife reserves with permission from governing bodies.

Disturbance Samples (plant and faeces) were collected non-invasively, aiming to disturb the soil, plant and wildlife communities as little as
possible.
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Laboratory animals N/A
Wild animals N/A
Reporting on sex It was not possible to collect information on the sex of individuals in this study. Sex may be important for analysis as nutritional

requirements could vary between sex. However, in this paper we were most interested in overall population effects, which were
captured within our sampling protocol. Effects of sex were mentioned in the Discussion.




Field-collected samples  Fresh faecal samples were collected in the field from large herbivore mammal species and stored in labeled plastic bags. All samples
were immediately frozen at -20C. Samples were transported as frozen to various laboratories for analysis. All faecal samples were
disposed of using university disposal services.

Ethics oversight Data used in this study was reviewed and approved by the University of Pretoria Research and Animal Use and Care Committees
(Reference EC043-18, EC043-18-A1 and NAS115/2021).Provincial permits for transport of faecal samples between provinces of South
Africa were obtained from Province of the Eastern Cape Rural Development and Agrarian Reform Veterinary Services, Province of the
Eastern Cape Department of Agriculture, Limpopo Provincial Government Department of Agriculture and the South African
Department of Agriculture, Forestry and Fisheries (DAFF-18/02/2019 and DAFF-12/11/1/1/8(1933NC).
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Plants

Seed stocks No seed stocks were collected as we assessed leaf samples only.

Novel plant genotypes Leaf samples from common plants were collected only; specific genotypes were not assessed.

Authentication Experienced field botanists were used to collect all plant samples and ensure that plant samples were correctly identified.






