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Supplementary Table 1. Geographic origin, sequence-quality metrics, and molecular assignment of Rhizoctonia solani isolates analyzed in this study. 
	Municipality
	Coordinates (as recorded)
	Altitude (m a.s.l.)
	Potato cultivar
	Corrected isolate code
	Trimmed ITS length (bp)
	Mean Phred
	Bases ≥ Q20 (%)
	Query coverage (%)
	Identity (%)
	Selected accession
	AG assignment

	Pasto
	N:1°16´53´´ - W 77°33´12
	2710
	Parda Suprema
	PS1
	660
	53.61
	95.30
	98.79
	99.54
	AB905378.1
	AG-3 PT

	Pasto
	N:1°16´53´´ - W 77°33´13
	2710
	Parda Suprema
	PS2
	656
	53.55
	95.88
	99.70
	99.54
	KX631277.1
	AG-3 PT

	Pasto
	N:1°16´53´´ - W 77°33´14
	2710
	Parda Suprema
	PS3
	653
	51.47
	95.56
	99.39
	99.23
	JF792354.1
	AG-2-1

	Túquerres
	N:1°05'02'' - W 77°33'58''
	2843
	Parda Suprema
	PS4
	657
	53.98
	96.19
	99.39
	99.54
	AB905378.1
	AG-3 PT

	Túquerres
	N:1°05'02'' - W 77°33'58''
	3050
	Parda Suprema
	PS5
	624
	32.28
	77.08
	100.00
	96.65
	MF070648.1
	AG-3 PT

	Túquerres
	N:1°05'02'' - W 77°33'58''
	2843
	Parda Suprema
	PS6
	657
	51.19
	95.74
	99.39
	99.69
	MF070592.1
	AG-3 PT

	Pasto
	N:01°10'29.5" - W:77°19'49.7"
	3100
	Parda Suprema
	PS7
	657
	49.15
	94.98
	99.54
	99.70
	MF070592.1
	AG-3 PT

	Ipiales
	N:0°53'25.6" - W:77°43'18.4"
	3164
	Parda Suprema
	PS8
	657
	53.69
	95.43
	98.93
	99.54
	KX631277.1
	AG-3 PT

	Ipiales
	N:0°53'25.6" - W:77°43'18.4"
	3167
	Parda Suprema
	PS9
	666
	51.03
	92.04
	98.05
	99.09
	MF070648.1
	AG-3 PT

	Ipiales
	N:0°53'25.6" - W:77°43'18.4"
	3169
	Parda Suprema
	PS10
	668
	50.24
	94.31
	99.10
	99.25
	KX631277.1
	AG-3 PT

	Sapuyes
	N:01°02'31" - W:77°41'11.9"
	3097
	Roja Huila
	RH1
	658
	54.60
	96.35
	99.09
	99.85
	MF070592.1
	AG-3 PT

	Sapuyes
	N:01°02'31" - W:77°41'11.9"
	3104
	Roja Huila
	RH2
	652
	54.48
	96.47
	98.77
	99.85
	KX631277.1
	AG-3 PT

	Pasto
	N:01°04'49.7" - W:77°18'2.7"
	2987
	Roja Huila
	RH3
	658
	51.52
	94.38
	98.78
	99.54
	MF070648.1
	AG-3 PT

	Sapuyes
	N:01°02'31" - W:77°41'11.9"
	3106
	Roja Huila
	RH4
	657
	54.79
	96.35
	98.93
	99.85
	MF070654.1
	AG-3 PT

	Pasto
	N:01°04'49.7" - W:77°18'2.7"
	2988
	Roja Huila
	RH6
	658
	48.36
	95.90
	100.00
	99.09
	AB905378.1
	AG-3 PT

	Pasto
	N:01°05'47" - W:77°18'27"
	2905
	Roja Huila
	RH7
	655
	52.53
	96.34
	99.24
	99.69
	MF070648.1
	AG-3 PT

	Pasto
	N:01°04'49.7" - W:77°18'2.7"
	2991
	Roja Huila
	RH8
	654
	51.88
	96.02
	99.54
	99.24
	KX631277.1
	AG-3 PT

	Pasto
	N:01°04'49.7" - W:77°18'2.7"
	2993
	Roja Huila
	RH9
	654
	48.43
	94.50
	99.85
	99.54
	KP013070.1
	AG-3 PT

	Pasto
	N:01°05'47" - W:77°18'27"
	2913
	Roja Huila
	RH10
	598
	52.18
	95.99
	99.00
	99.49
	KX631277.1
	AG-3 PT

	Túquerres
	N:01°03’52.2” - W:77°35’18.5”
	2922
	Diacol Capiro
	DC1
	646
	43.85
	93.50
	99.85
	99.54
	MF070614.1
	AG-3 PT

	Túquerres
	N:01°04’37” - W:77°36’4.5”
	2983
	Diacol Capiro
	DC2
	643
	41.10
	90.67
	99.53
	99.69
	MF070648.1
	AG-3 PT

	Pasto
	N:01°06'56.6" - W:77°19'39.1"
	3182
	Diacol Capiro
	DC3
	603
	50.88
	94.03
	98.51
	99.66
	MF070654.1
	AG-3 PT

	Pasto
	N:01°05'14.7" - W:77°16'43.5"
	3130
	Diacol Capiro
	DC4
	655
	50.15
	95.27
	99.69
	99.39
	MF070592.1
	AG-3 PT

	Ospina
	N:01°02’46” - W:77°41’0.8”
	3025
	Diacol Capiro
	DC5
	605
	51.52
	93.72
	97.69
	100.00
	MF070653.1
	AG-3 PT

	Ospina
	N:01°02’46” - W:77°41’0.8”
	3027
	Diacol Capiro
	DC6
	643
	40.33
	91.76
	99.22
	99.53
	MF070652.1
	AG-3 PT

	Ospina
	N:01°01’11.9” – W: 77°34’09”
	3093
	Diacol Capiro
	DC7
	601
	51.51
	96.01
	98.84
	99.66
	MF070650.1
	AG-3 PT

	Ospina
	N:01°02’39” - W:77°34’11.6”
	2963
	Diacol Capiro
	DC8
	658
	52.68
	95.74
	98.94
	99.24
	AB905378.1
	AG-3 PT

	Pasto
	N:01°10'29.5" - W:77°19'49.7"
	3173
	Diacol Capiro
	DC9
	655
	52.52
	95.73
	98.78
	99.54
	MF070648.1
	AG-3 PT

	Ospina
	N:01°01’57.9” - W:77°34’42.8”
	3067
	Diacol Capiro
	DC10
	658
	51.85
	93.16
	99.39
	99.24
	MN816748.1
	AG-3 PT

	Tangua
	N:01°02'56.2" - W:77°19'01"
	3144
	ICA Única
	IU1
	656
	50.11
	93.75
	100.00
	99.54
	AB905378.1
	AG-3 PT

	Ospina
	N:01°01’41.1” - W:77°35’6.2”
	3025
	ICA Única
	IU2
	665
	51.06
	92.33
	98.20
	99.24
	MF070648.1
	AG-3 PT

	Ospina
	N:01°01’41.1” - W:77°35’6.2”
	3026
	ICA Única
	IU4
	664
	48.76
	92.32
	98.49
	98.49
	MF070648.1
	AG-3 PT

	Sapuyes
	N:01°01’19.31” - W:77°39’25.9”
	2994
	ICA Única
	IU5
	658
	53.14
	95.90
	99.70
	99.24
	KX631277.1
	AG-3 PT

	Sapuyes
	N:01°01’19.31” - W:77°39’25.9”
	2995
	ICA Única
	IU6
	609
	50.93
	96.22
	96.88
	99.66
	MF070654.1
	AG-3 PT

	Pasto
	N:01°10'34.2" - W:77°19'4.2"
	3035
	ICA Única
	IU7
	654
	50.48
	95.72
	98.62
	100.00
	MF070648.1
	AG-3 PT

	Sapuyes
	N:01°07'55.5" - W:77°36'20"
	3477
	ICA Única
	IU8
	654
	46.71
	92.81
	100.00
	98.94
	AB905378.1
	AG-3 PT

	Ospina
	N:01°01’41.1” - W:77°35’6.2”
	3023
	ICA Única
	IU9
	654
	49.16
	94.65
	99.69
	99.08
	JF792354.1
	AG-2-1

	Tangua
	N:01°02'56.2" - W:77°19'01"
	3144
	ICA Única
	IU10
	667
	49.65
	93.10
	97.00
	99.54
	MF070613.1
	AG-3 PT

	Tangua
	N:01°4'6.3" - W:77°18'45.6"
	2898
	Superior
	Sup1
	659
	52.31
	94.84
	99.09
	99.54
	AB905378.1
	AG-3 PT

	Pasto
	N:01°08'50" - W:77°17'01"
	3094
	Superior
	Sup2
	656
	51.36
	96.19
	97.56
	99.84
	KP013070.1
	AG-3 PT

	Pasto
	N:01°08'50" - W:77°17'01"
	3096
	Superior
	Sup3
	652
	51.52
	96.32
	99.39
	99.54
	MF070654.1
	AG-3 PT

	Pupiales
	N:00°52'49" - W:77°40'19.7"
	3030
	Superior
	Sup4
	656
	53.20
	96.04
	97.71
	99.69
	KP013070.1
	AG-3 PT

	Tangua
	N:01°'4'6.3" - W:77°18'45.6"
	2897
	Superior
	Sup5
	671
	52.23
	95.23
	96.42
	99.54
	MF070648.1
	AG-3 PT

	Tangua
	N:01°02'56.2" - W:77°19'01"
	3151
	Superior
	Sup6
	657
	50.00
	94.52
	98.33
	99.69
	MN816823.1
	AG-3 PT

	Sapuyes
	N:01°01’19.31” - W:77°39’25.9”
	2994
	Superior
	Sup7
	657
	51.82
	93.15
	98.48
	99.38
	MF070613.1
	AG-3 PT

	Sapuyes
	N:01°01’19.31” - W:77°39’25.9”
	2995
	Superior
	Sup8
	657
	53.27
	96.04
	99.09
	99.69
	MF070654.1
	AG-3 PT

	Sapuyes
	N:01°07'55.5" - W:77°36'20"
	3467
	Superior
	Sup10
	657
	50.94
	95.89
	99.54
	99.70
	MF070648.1
	AG-3 PT

	Ospina
	N:01°01’41.1” - W:77°35’6.2”
	3022
	ICA Única
	IU3
	36
	19.39
	36.11
	2.78
	-

	-
	-

	Sapuyes
	N:01°02'31" - W:77°41'11.9"
	3108
	Roja Huila
	RH5
	37
	17.95
	35.14
	18.92
	-
	-
	-

	Tangua
	N:01°02'56.2" - W:77°19'01"
	3152
	Superior
	Sup9
	27
	18.89
	44.44
	18.52
	-
	-
	-


Molecular assignments were based on ITS sequence similarity together with phylogenetic placement against curated reference sequences. PS3 and IU9 were assigned to AG-2-1, whereas the remaining isolates were classified as AG-3 PT. Mean Phred and Q20 values refer to the quality-filtered Sanger sequences used for downstream molecular analyses. AG-3 PT, anastomosis group 3 potato type; AG-2-1, anastomosis group 2-1; Q20, Phred quality score ≥20; m a.s.l., meters above sea level.
	
Supplementary Table 2. Sensitivity analyses of ITS genetic structure and multivariate dispersion in Rhizoctonia solani AG-3 PT.
	Dataset
	Test
	Factor
	F statistic
	R²
	P

	Full AG-3 PT, n=45
	Marginal PERMANOVA
	Cultivar
	1.009
	0.090
	0.4339

	Full AG-3 PT, n=45
	Marginal PERMANOVA
	Municipality
	0.978
	0.131
	0.5482

	No singleton, n=44
	Marginal PERMANOVA
	Cultivar
	1.009
	0.092
	0.4337

	No singleton, n=44
	Marginal PERMANOVA
	Municipality
	0.979
	0.112
	0.5726

	Restricted, n=45
	PERMANOVA
	Cultivar
	1.009
	0.090
	0.4371

	Informative municipalities
	Restricted PERMANOVA
	Cultivar
	1.000
	0.098
	0.4281

	Without PS5, n=44
	Marginal PERMANOVA
	Cultivar
	0.998
	0.092
	0.4845

	Without PS5, n=44
	Marginal PERMANOVA
	Municipality
	0.955
	0.132
	0.7466

	Without PS5
	Restricted PERMANOVA
	Cultivar
	0.990
	0.101
	0.4798

	Full AG-3 PT, n=45
	PERMDISP
	Cultivar
	0.283
	—
	0.9725

	No singleton, n=44
	PERMDISP
	Cultivar
	0.281
	—
	0.9678

	No singleton, n=44
	PERMDISP
	Municipality
	0.657
	—
	0.6387

	Without PS5, n=44
	PERMDISP
	Cultivar
	2.988
	—
	0.0313

	Curated, n=43
	PERMDISP
	Cultivar
	2.934
	—
	0.0324

	Curated, n=43
	PERMDISP
	Municipality
	1.471
	—
	0.2142


The full AG-3 PT dataset comprised 45 isolates; sensitivity analyses excluded the singleton municipality, the molecular outlier PS5, or both, resulting in the curated 43    isolate dataset. Marginal PERMANOVA evaluated cultivar and municipality effects while accounting for the other factor, whereas restricted PERMANOVA tested the cultivar effect using permutations constrained within municipality; analyses restricted to informative municipalities included only localities represented by at least two potato cultivars. The reported F statistic corresponds to pseudo    F for PERMANOVA and conventional F for PERMDISP. 


Supplementary Table 3. Frequency and isolate composition of ITS haplotypes identified in the curated Rhizoctonia solani AG-3 PT dataset. The table summarizes the 16 ITS haplotypes detected among 43 isolates, including the number of isolates assigned to each haplotype, their relative frequency (%), and the corresponding isolate codes. 
	Haplotype
	n
	Frequency (%)
	Isolates

	H1
	17
	39.53
	PS1, PS2, PS4, PS6, PS7, PS8, PS9, RH3, RH7, RH10, DC2, DC4, DC9, IU2, IU7, Sup5, Sup10

	H2
	10
	23.26
	PS10, RH1, RH2, RH4, RH8, DC3, DC8, IU5, Sup3, Sup8

	H3
	3
	6.98
	RH9, DC7, Sup2

	H4
	1
	2.33
	RH6

	H5
	1
	2.33
	DC1

	H6
	1
	2.33
	DC5

	H7
	1
	2.33
	DC6

	H8
	1
	2.33
	DC10

	H9
	1
	2.33
	IU1

	H10
	1
	2.33
	IU4

	H11
	1
	2.33
	IU6

	H12
	1
	2.33
	IU8

	H13
	1
	2.33
	IU10

	H14
	1
	2.33
	Sup1

	H15
	1
	2.33
	Sup6

	H16
	1
	2.33
	Sup7


Isolate abbreviations correspond to potato cultivars as follows: PS, Parda Suprema; RH, Roja Huila; DC, Diacol Capiro; IU, ICA Única; and Sup, Superior.


Supplementary Table 4. Sensitivity of ITS haplotype diversity and association analyses across alternative Rhizoctonia solani AG-3 PT datasets.
	Dataset
	n
	H
	Hd
	π
	k
	S
	Municipality P
	Cultivar P

	Full AG-3 PT reference
	45
	18
	0.8141
	0.005527
	3.0949
	30
	0.0223*
	0.3333

	Without PS5
	44
	17
	0.8055
	0.004179
	2.3404
	13
	0.0329*
	0.3897

	Without Pupiales
	44
	17
	0.8055
	0.005497
	3.0782
	30
	0.0697
	0.3256

	Curated dataset
	43
	16
	0.7962
	0.004113
	2.3034
	13
	0.1053
	0.3811


n, number of isolates; H, number of ITS haplotypes; Hd, haplotype diversity; π, nucleotide diversity; k, mean number of pairwise nucleotide differences; and S, number of segregating sites. All diversity estimates were calculated using the same fixed set of 560 unambiguously aligned nucleotide positions defined from the 45    isolate AG-3 PT reference dataset. Municipality and cultivar P    values were obtained from Pearson's χ² statistics evaluated using 9,999 label permutations. The “Without PS5” and “Without Pupiales” datasets exclude each potentially influential component independently, whereas the curated dataset excludes both PS5 and the singleton locality Pupiales. Asterisks indicate statistically significant associations at P < 0.05.
Supplementary Table 5. ITS haplotype diversity of Rhizoctonia solani AG-3 PT according to sampling municipality. 
	Municipality
	n
	H
	Rarefied H
	Hd
	π
	k
	S

	Ipiales
	3
	2
	2.00
	0.667
	0.00119
	0.667
	1

	Ospina
	7
	7
	3.00
	1.000
	0.00680
	3.810
	9

	Pasto
	15
	4
	2.04
	0.619
	0.00228
	1.276
	5

	Sapuyes
	9
	5
	2.29
	0.722
	0.00258
	1.444
	5

	Tangua
	5
	5
	3.00
	1.000
	0.00714
	4.000
	8

	Túquerres
	4
	2
	1.75
	0.500
	0.00357
	2.000
	4


Haplotype diversity metrics are reported separately for municipalities and potato cultivars in the curated 43    isolate dataset. n, number of isolates; H, observed number of haplotypes; Rarefied haplotype richness was standardized to the minimum municipality sample size (n = 3); Hd, haplotype diversity; π, nucleotide diversity; k, mean number of pairwise nucleotide differences; and S, number of segregating sites. 
Supplementary Table 6. ITS haplotype diversity of Rhizoctonia solani AG-3 PT according to potato cultivar. 
	Cultivar
	N
	H
	Rarefied H
	Hd
	π
	k
	S

	Diacol Capiro
	10
	7
	5.98
	0.911
	0.00560
	3.133
	8

	ICA Única
	8
	7
	7.00
	0.964
	0.00491
	2.750
	8

	Parda Suprema
	8
	2
	2.00
	0.250
	0.00045
	0.250
	1

	Roja Huila
	9
	4
	3.78
	0.750
	0.00248
	1.389
	5

	Superior
	8
	6
	6.00
	0.929
	0.00593
	3.321
	10


Haplotype diversity metrics are reported separately for municipalities and potato cultivars in the curated 43    isolate dataset. n, number of isolates; H, observed number of haplotypes; Rarefied haplotype richness was standardized to the minimum cultivar sample size (n = 8); Hd, haplotype diversity; π, nucleotide diversity; k, mean number of pairwise nucleotide differences; and S, number of segregating sites. 


[image: ]Supplementary Figure 1. Distribution of ITS haplotypes of Rhizoctonia solani AG-3 PT across sampling municipalities. Heatmap showing the number of isolates assigned to each ITS haplotype (H1–H16) within the six municipalities represented in the curated dataset. Cell values indicate the number of isolates, while color intensity reflects haplotype abundance. 

[image: ]Supplementary Figure 2. Distribution of ITS haplotypes of Rhizoctonia solani AG-3 PT across potato cultivars. Heatmap showing the number of isolates assigned to each ITS haplotype (H1–H16) among the five potato cultivars represented in the curated dataset. Cell values indicate isolate counts, and color intensity is proportional to haplotype abundance. 
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