


Table S1. PERMANOVA analysis of the effect of climatic, geographic, soil chemical properties, and stable isotope variables on the distribution of soil fungal OTUs from different African 
	Predictor
	Df
	Sum of Squares
	F model
	R2
	P value

	MAT
	1
	4.34712
	9.380472
	0.021595058
	0.001 ***

	Soil pH
	1
	4.042387
	8.709425
	0.020081245
	0.001 ***

	MAP
	1
	3.7026
	7.963628
	0.018393295
	0.001 ***

	Ca
	1
	3.129067
	6.710582
	0.015544168
	0.001 ***

	C
	1
	2.382943
	5.091279
	0.011837672
	0.001 ***

	Elevation
	1
	2.256484
	4.818031
	0.011209467
	0.001 ***

	δ15N
	1
	2.166296
	4.623368
	0.010761444
	0.001 ***

	Mg
	1
	1.787114
	3.806858
	0.008877793
	0.001 ***

	C.N
	1
	1.32114
	2.807696
	0.006562986
	0.001 ***

	K
	1
	1.315416
	2.795452
	0.006534553
	0.001 ***

	N
	1
	1.090261
	2.314358
	0.005416055
	0.001 ***

	P
	1
	1.725359
	1.536959
	0.003603344
	0.002 ***

	Residual
	1
	414
	181.761
	0.90293
	

	Total
	1
	426
	201.302
	1
	


countries.
p values based on 999 permutations *Correlation is significant at the 0.05 level, **Correlation is significant at the 0.01 level, ***Correlation is significant at the 0.001 level.
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Fig.S1. Factors influencing soil fungal richness in our dataset. Lines show predicted values from the GL model. The effects of (A) Latitude, (B) MAP, (C) K, (D) Elevation, (E) soil pH, (F) MAT, (G) C, (H) N, (I) P, (J) Ca, (K) Mg, and (L) C: N.
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Fig.S2. (A) dbRDA plot demonstrating the relationship between soil chemical properties, isotope signatures, and climatic variables on fungal community structure. (B) Selected variables used in this study and their importance.
(C) Pearson correlation between soil chemistry, climatic variables, and stable isotopes. Positive and negative correlations are displayed in blue and red, respectively, while the size and intensity of matrix circles are proportional to the correlation coefficient between variables.
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