Statistics

For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.
Confirmed

E The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement

A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

The statistical test(s) used AND whether they are one- or two-sided
Only common tests should be described solely by name; describe more complex technigues in the Methods section.

[x]

A description of all covariates tested

[x] [x]

A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient)
AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted
Give P volues as exact volues whenever suitable.

For Bayesian analysis, information on the choice of priars and Markov chain Monte Carlo settings

For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes
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Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated
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Software and code

Policy information about availability of computer code

Data collection No software was used for data collection,

Data analysis Stata version 15 was used to analyze data in this study. The codes used for statistical analysis in the current study are available in the
wheatcultivars_heat_zaf repository on Github, https://github.com/amshew/wheatcultivars_heat_zaf,
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Data

Policy information about availability of data
All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:
- Accession codes, unigue identifiers, or web links for publicly available datasets
- A list of figures that have associated raw data
- A description of any restrictions on data availability

The datasets generated during and/or analyzed during the current study are available in the Harvard Dataverse repository, https://doi.org/10.7510/0VN/8Y6Q7F,
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All studies must disclose on these points even when the disclosure is negative.

Sample size No sample size was chosen. The data used in this study were aggregated from the South African Agricultural Research Council's wheat trials.
The wheat trials analyzed include 18,881 cbservations spanning 17 locations and 71 cultivars across 17 years, representing normal wheat
production characteristics in South Africa,

Data exclusions  We only include wheat trial locations that have a weather station within 75 km and at least five years of wheat field trials, and wheat cultivars
must appear in at least two trial years.
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Replication Table 51 summarizes the number of yield observations in the analysis by location, including the number of years the the location conducted
trials, the first and last years of conducted trials, and the number of cultivars with replicated trials. Wheat trials were replicated in each
location year with the same agronomic management and weather exposures. Yield observations by location year represent the average of the
replicates in a given location-year. Wheat cultivars had to appear in at least two trial years and wheat trial locations had to be recorded in at
least five years,
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Randomization  Allinputs, weather, and agronomic characteristics in wheat trials were the same for a given plot location and year, except where input
treatments were recorded in the data (Table 51-52D). Cultivars were tested in regression procedures while controlling for fixed effects by
location and year, Standard errors were clustered by year-province to account for spatial autocorrelation, Location fixed effects control for all
time-invariant factors at the location level {e.g. soil quality), while year fixed effects control for technological improvements over time that are
common across locations, These include management improvements {e.g. increased fertilizer)and “stock” germplasm improvements that are
common to all cultivars. Weather variables are included in the preferred regression model with temperature exposures in 5 degree C bins and
a quadratic specification for precipitation {Table 53). The yield and weather data vary substantially in-sample, which supports robust
estimation of wheat yield responses to extreme and average weather conditions (Supporting Tables 51, 52 and Figures 51, 52).

Blinding This was not relevant for our study.
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Materials & experimental systems Methods

Involved in the study n/a | Involved in the study
Antibodies [x]{[ ] chip-seq

Eukaryotic cell lines |Z] D Flow cytometry
Palaecntology IZ| D MRI-based neurcimaging
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