Supplementary Information
Supplementary Discussion: Moderator selection and sensitivity check
We selected moderators for spatial scaling using a pragmatic p < 0.1 threshold, restricting inclusion to factors that (i) showed evidence of context dependence in the meta-analysis and (ii) could be represented with global map layers, because our goal is spatial prioritization rather than strict hypothesis testing. This retained soil pH and nutrient-context modifiers (including the N fertilizer × plant-available N interaction and separate N, P, and K fertilizer classes), while excluding statistically informative but unmappable moderators such as cultivar year-of-release (ancestor vs modern), which lacks globally consistent spatial layers despite being significant in Zhang et al. We also note that nutritional moderators are summarized as non-significant in the Zhang et al. Results text, yet the corresponding figure panels report between-category contrasts near our inclusion threshold, including P and K fertilization (p = 0.05), paK availability (p = 0.05), and the low-paN fertilization stratum (p = 0.07). Given that coefficient uncertainty is propagated downstream (Monte Carlo), we included these mappable moderators as they met our p < 0.1 threshold and produced meaningful subgroup separation. To evaluate dependence on moderator structure, we also ran a baseline-only sensitivity case applying crop-specific mean effects uniformly across production areas; this yielded 362.6 MMT versus 341.5 MMT in the moderator-scaled run (−21.1 MMT; −5.83%), indicating that moderators modestly reduce the global total and that our main estimate is not driven by moderator scaling alone.


Supplementary Table 1:  Monte Carlo uncertainty in AMF-attributable production gains for cereal grains (1,000 draws). Values are median gains with 95% uncertainty intervals (2.5th–97.5th percentiles), in million metric tons (MMT).
Crop
Mean (MMT)
95% UI low (MMT)
95% UI high (MMT)
Maize
129.8
38.4
215.5
Rice
106.2
73.5
140.3
Wheat
105.3
80.5
130.7
Total
341.3
231.5
438.2
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Supplementary Fig. 1:  Harvested-area weighted AMF yield effect (% change) under inoculation for (A) maize, (B) rice, and (C) wheat, scaled by local soil and management conditions within each crop’s production area. Darker shading indicates larger estimated AMF-driven yield gains.
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