Table S1. Investigated Theobroma cacao genotypes. All farmers’ accessions are from Nicaragua. El Recreo samples represent trees maintained in a genebank in Nicaragua. Regions given for farmers’ accessions are administrative areas within Nicaragua. 
__________________________________________________________________________________________________

Category


Accession


Genetic origin


Region

__________________________________________________________________________________________________

Farmers’ accessions 
RAAS 0401 

Open pollination


Región Autónoma Atlántico Sur (RAAS)
(60)



RAAS 0402 

Open pollination 


Región Autónoma Atlántico Sur (RAAS)
RAAS 0403 

Open pollination 


Región Autónoma Atlántico Sur (RAAS)
RAAS 0404 

Open pollination 


Región Autónoma Atlántico Sur (RAAS)
RAAS 0405 

Open pollination 


Región Autónoma Atlántico Sur (RAAS)
RAAS 0406


Open pollination 


Región Autónoma Atlántico Sur (RAAS)
RAAS 0407


Open pollination 


Región Autónoma Atlántico Sur (RAAS)
RAAS 0408


Open pollination 


Región Autónoma Atlántico Sur (RAAS)
RAAS 0409


Open pollination 


Región Autónoma Atlántico Sur (RAAS)
RAAS 0410


Open pollination 


Región Autónoma Atlántico Sur (RAAS)
RAAS 0411


Open pollination 


Región Autónoma Atlántico Sur (RAAS)
RAAS 0412


Open pollination 


Región Autónoma Atlántico Sur (RAAS)
RAAS 0413


Open pollination 


Región Autónoma Atlántico Sur (RAAS)
RAAS 0414


Open pollination 


Región Autónoma Atlántico Sur (RAAS)
RAAN 0401


Open pollination 


Región Autónoma Atlántico Norte (RAAN)
RAAN 0403 

Open pollination 


Región Autónoma Atlántico Norte (RAAN)
RAAN 0404


Open pollination 


Región Autónoma Atlántico Norte (RAAN)
RSJ 0401 


Open pollination 


Rio San Juan
RSJ 0402 


Open pollination 


Rio San Juan

RSJ 0403 


Open pollination 


Rio San Juan

RSJ 0404 


Open pollination 


Rio San Juan

RSJ 0405 


Open pollination 


Rio San Juan

RSJ 0406 


Open pollination 


Rio San Juan

RSJ 0501 


Open pollination 


Rio San Juan

RSJ 0503 


Open pollination 


Rio San Juan

RSJ 0504 


Open pollination 


Rio San Juan
RSJ 0508 


Open pollination 


Rio San Juan
Mat 0401 


Open pollination 


Matagalpa
Mat 0402 


Open pollination 


Matagalpa
Mat 0404 


Open pollination 


Matagalpa

Chi 0301A 


Open pollination 


Chinandega

Chi 0304 


Open pollination 


Chinandega
Chi 0306 


Open pollination 


Chinandega
Chi 0308 


Open pollination 


Chinandega

Chi 0405 


Open pollination 


Chinandega

Chi 0407 


Open pollination 


Chinandega

Chi 0409 


Open pollination 


Chinandega

Chi 0410 


Open pollination 


Chinandega

Chi 0411 


Open pollination 


Chinandega

Chi 0412 


Open pollination 


Chinandega

Chi 0414 


Open pollination 


Chinandega

Chi 0415 


Open pollination 


Chinandega

Mas 0401 


Open pollination 


Masaya, Pacifico Sur
Mas 0402 


Open pollination 


Masaya, Pacifico Sur
Pacayita 0108 

Open pollination 


Masaya, Pacifico Sur
SJC 0108 


Open pollination 


Masaya, Pacifico Sur
Catarina 0108

Open pollination 


Masaya, Pacifico Sur
Riv 0401 


Open pollination 


Rivas, Pacifico Sur
Riv 0405 


Open pollination 


Rivas, Pacifico Sur
H-1 



Open pollination 


Granada, Pacifico Sur

H-2 



Open pollination 


Granada, Pacifico Sur

H-3 



Open pollination 


Granada, Pacifico Sur

 



H-4 



Open pollination 


Granada, Pacifico Sur
H-5 



Open pollination 


Granada, Pacifico Sur

H-6 



Open pollination 


Granada, Pacifico Sur

Menier 0108 

Open pollination 


Granada, Pacifico Sur

EC 0108 


Open pollination 


Granada, Pacifico Sur

Mombacho 0108 

Open pollination 


Granada, Pacifico Sur
Mombacho 0208

Open pollination 


Granada, Pacifico Sur
Mombacho 0308

Open pollination 


Granada, Pacifico Sur

International accessions
ER-011 


Open pollination 


El Recreo (orig. Ecuador)
(4)



ER-012 


Open pollination 


El Recreo (orig. Ecuador)
Yucatan 


Open pollination 


CATIE, Costa Rica (orig. Panama)
Criollo 13 


Open pollination 


CATIE, Costa Rica (orig. Mexico)
Breeders’ accessions
SCA 6 


Open pollination 


El Recreo (orig. Ecuador)

(21)



SCA 12 


Open pollination 


El Recreo (orig. Ecuador)

EET 62 


Open pollination 


El Recreo (orig. Ecuador)

UF 296 


Open pollination 


El Recreo (orig. Costa Rica)
UF 650 


Open pollination 


El Recreo (orig. Costa Rica)
UF 668 


Open pollination 


El Recreo (orig. Costa Rica)
IMC 67 


Open pollination 


El Recreo (orig. Peru)
UF 29 x Pound 12 

Hybrid



El Recreo 
UF 296 x Pound 12 
Hybrid 



El Recreo

UF 613 x Pound 12 
Hybrid 



El Recreo

UF 650 x Pound 12
Hybrid



El Recreo
UF 654 x Pound 12
Hybrid



El Recreo

UF 667 x Pound 12
Hybrid



El Recreo

UF 667 x SCA 6  

Hybrid



El Recreo

UF 668 x UF 613 

Hybrid 



El Recreo

UF 676 x Pound 12
Hybrid 



El Recreo
IMC 67 x Pound 12
Hybrid



El Recreo

IMC 67 x UF 613 

Hybrid 



El Recreo

EET 95 x SCA 6 

Hybrid



El Recreo
EET 399 x SCA 12
Hybrid 



El Recreo

EET 400 x Pound 12
Hybrid 



El Recreo

_________________________________________________________________________________________________

Table S2. Genotyping results for five microsatellite loci linked to resistance to the black pod disease. SCA 6 is known to be resistant. Red colour represents alleles similar to those found in SCA 6. Percentages (%) of similar alleles in comparison with SCA 6 are shown. Accession information is given in Table S1. 
	Accession
	Group
	mTcCIR61
	mTcCIR168
	mTcCIR200
	mTcCIR225
	mTcCIR236
	%

	
	
	
	
	
	
	
	

	SCA 6
	Breeders’ acc.
	145
	158
	180
	180
	244
	244
	303
	320
	179
	193
	100

	SCA 12
	Breeders’ acc.
	145
	152
	180
	180
	306
	306
	312
	312
	193
	199
	40

	EET 62
	Breeders’ acc.
	141
	158
	176
	188
	240
	240
	301
	312
	193
	193
	30

	UF 296

	Breeders’ acc.
	141
	164
	176
	188
	242
	312
	301
	312
	193
	193
	20

	  UF 650
	Breeders’ acc.
	145
	164
	176
	176
	244
	312
	301
	320
	193
	193
	50

	UF 668
	Breeders’ acc.
	145
	145
	180
	180
	244
	311
	301
	312
	193
	193
	70

	IMC 67
	Breeders’ acc.
	145
	152
	168
	180
	306
	306
	312
	312
	193
	193
	40

	UF 29 x Pound 12
	Breeders’ acc.
	145
	158
	176
	176
	244
	310
	303
	312
	193
	193
	60

	UF 296 x Pound 12
	Breeders’ acc.
	141
	158
	176
	176
	146
	245
	311
	320
	179
	193
	40

	UF 613 x Pound 12
	Breeders’ acc.
	141
	162
	180
	188
	244
	244
	301
	320
	193
	193
	60

	UF 650 x Pound 12
	Breeders’ acc.
	158
	158
	176
	176
	244
	310
	320
	320
	183
	183
	50

	UF 654 x Pound 12
	Breeders’ acc.
	141
	164
	176
	176
	244
	311
	301
	301
	193
	193
	30

	UF 667 x Pound 12
	Breeders’ acc.
	141
	150
	176
	176
	244
	244
	301
	311
	193
	193
	40

	UF 667 x SCA 6
	Breeders’ acc.
	141
	158
	176
	176
	244
	312
	303
	320
	182
	193
	50

	UF 668 x UF 613
	Breeders’ acc.
	145
	145
	176
	176
	244
	311
	323
	323
	244
	244
	30

	UF 676 x Pound 12
	Breeders’ acc.
	148
	158
	176
	176
	244
	244
	312
	320
	193
	193
	60

	IMC 67 x Pound 12
	Breeders’ acc.
	141
	145
	180
	180
	244
	306
	301
	312
	193
	193
	60

	IMC 67 x UF 613
	Breeders’ acc.
	145
	145
	176
	176
	244
	306
	301
	312
	195
	195
	30

	EET 95 x SCA 6
	Breeders’ acc.
	145
	158
	180
	180
	244
	244
	303
	303
	193
	193
	100

	EET 399 x SCA 12
	Breeders’ acc.
	158
	158
	180
	180
	244
	244
	301
	301
	193
	193
	80

	EET 400 x Pound 12
	Breeders’ acc.
	145
	158
	176
	176
	244
	244
	301
	301
	193
	193
	60

	ER-011
	International acc.
	141
	164
	176
	176
	239
	239
	301
	312
	193
	193
	20

	ER-012
	International acc.
	154
	164
	176
	188
	239
	239
	301
	312
	193
	193
	20

	Raas 0401
	RAAS
	141
	164
	180
	180
	234
	242
	303
	312
	193
	193
	50

	Raas 0402
	RAAS
	141
	164
	180
	180
	244
	306
	303
	312
	193
	193
	60

	Raas 0403
	RAAS
	141
	164
	178
	178
	235
	244
	303
	312
	193
	193
	40

	Raas 0404
	RAAS
	164
	164
	176
	176
	230
	244
	303
	303
	193
	193
	50

	Raas 0405
	RAAS
	164
	164
	176
	176
	244
	244
	303
	303
	193
	193
	60

	Raas 0406
	RAAS
	145
	145
	176
	176
	231
	242
	301
	301
	193
	193
	40

	Raas 0407
	RAAS
	164
	164
	176
	176
	244
	244
	303
	312
	193
	193
	50

	Raas 0408
	RAAS
	141
	164
	178
	178
	235
	244
	312
	320
	193
	193
	40

	Raas 0409
	RAAS
	164
	164
	176
	176
	230
	244
	303
	302
	193
	193
	40

	Raas 0410
	RAAS
	141
	164
	180
	180
	244
	244
	303
	312
	193
	193
	70

	Raas 0411
	RAAS
	141
	145
	176
	176
	241
	312
	312
	320
	193
	193
	40

	Raas 0412
	RAAS
	141
	145
	176
	176
	244
	311
	243
	312
	193
	193
	40

	Raas 0413
	RAAS
	164
	164
	176
	176
	230
	244
	301
	301
	193
	193
	30

	Raas 0414
	RAAS
	192
	242
	180
	180
	235
	235
	320
	320
	183
	183
	40

	Raan 0401
	RAAN
	145
	145
	180
	180
	244
	312
	312
	320
	193
	193
	80

	Raan 0403
	RAAN
	141
	164
	180
	180
	230
	242
	303
	311
	193
	193
	50

	Raan 0404
	RAAN
	164
	164
	176
	176
	244
	311
	303
	320
	193
	193
	50

	RSJ 0401
	Rio San Juan
	145
	158
	241
	241
	244
	315
	301
	312
	193
	193
	50

	RSJ 0402
	Rio San Juan
	164
	164
	180
	180
	244
	244
	301
	320
	239
	239
	50

	RSJ 0403
	Rio San Juan
	145
	164
	176
	176
	244
	311
	303
	303
	183
	193
	50

	RSJ 0404
	Rio San Juan
	145
	158
	180
	180
	244
	311
	301
	301
	183
	193
	60

	RSJ 0405
	Rio San Juan
	141
	169
	176
	176
	244
	312
	301
	320
	193
	193
	40

	RSJ 0406
	Rio San Juan
	164
	164
	180
	180
	244
	311
	320
	320
	179
	193
	70

	RSJ 0501
	Rio San Juan
	164
	164
	176
	176
	244
	244
	303
	320
	193
	193
	60

	RSJ 0503
	Rio San Juan
	158
	158
	180
	180
	239
	239
	303
	303
	183
	193
	70

	RSJ 0504
	Rio San Juan
	164
	164
	176
	176
	244
	244
	303
	303
	183
	193
	50

	RSJ 0508
	Rio San Juan
	164
	164
	176
	176
	244
	244
	303
	303
	193
	193
	60

	Mat 0401
	Matagalpa
	158
	158
	176
	176
	244
	244
	320
	320
	193
	193
	80

	Mat 0402
	Matagalpa
	158
	158
	176
	176
	244
	311
	320
	320
	193
	193
	70

	Mat 0404
	Matagalpa
	145
	164
	176
	176
	244
	244
	309
	309
	193
	193
	50

	Chi 0301A


	Chinandega
	145
	158
	176
	176
	244
	244
	301
	320
	193
	193
	70

	Chi 0304
	Chinandega
	158
	158
	176
	176
	244
	244
	301
	301
	193
	193
	60

	Chi 0306
	Chinandega
	158
	158
	176
	176
	244
	244
	303
	303
	183
	183
	60

	Chi 0308
	Chinandega
	145
	164
	176
	176
	244
	310
	301
	320
	183
	193
	30

	Chi 0405
	Chinandega
	145
	145
	176
	176
	244
	244
	301
	312
	193
	199
	50

	Chi 0407
	Chinandega
	145
	145
	180
	180
	244
	306
	301
	312
	193
	199
	60

	Chi 0409
	Chinandega
	145
	164
	168
	168
	244
	244
	301
	301
	193
	193
	50

	Chi 0410
	Chinandega
	145
	158
	176
	176
	244
	244
	301
	301
	193
	193
	60

	Chi 0411
	Chinandega
	158
	158
	176
	176
	244
	244
	303
	303
	185
	185
	60

	Chi 0412
	Chinandega
	145
	145
	180
	180
	244
	306
	312
	312
	193
	200
	60

	Chi 0414
	Chinandega
	145
	145
	180
	180
	244
	306
	301
	312
	193
	199
	60

	Chi 0415
	Chinandega
	145
	145
	176
	176
	244
	244
	301
	320
	193
	193
	70

	Mas 0401
	Pacifico Sur
	145
	164
	180
	180
	244
	311
	312
	320
	193
	193
	70

	Mas 0402
	Pacifico Sur PSUr
	148
	148
	176
	176
	310
	310
	323
	323
	183
	183
	0

	Pacayita 0108
	Pacifico Sur PSUr
	148
	148
	180
	180
	244
	244
	301
	301
	193
	193
	60

	SJC 0108
	Pacifico Sur PSUr
	148
	148
	180
	180
	238
	238
	320
	320
	193
	193
	60

	Catarina 0108
	Pacifico Sur PSUr
	145
	145
	180
	180
	312
	312
	320
	320
	183
	183
	60

	Riv 0401
	Pacifico Sur PSUr
	145
	164
	176
	176
	244
	311
	303
	303
	183
	193
	50

	Riv 0405
	Pacifico Sur PSUr
	141
	164
	200
	200
	244
	311
	301
	301
	183
	193
	20

	H-1
	Pacifico Sur
	164
	164
	176
	176
	244
	244
	301
	301
	193
	193
	40

	H-2
	Pacifico Sur
	141
	158
	176
	176
	244
	311
	323
	323
	193
	193
	40

	H-3
	Pacifico Sur
	141
	158
	176
	176
	241
	241
	303
	303
	193
	193
	50

	H-4
	Pacifico Sur
	164
	164
	180
	180
	240
	240
	311
	311
	187
	187
	20

	H-5
	Pacifico Sur
	164
	164
	167
	167
	244
	244
	301
	301
	193
	193
	40

	H-6
	Pacifico Sur
	164
	164
	176
	176
	244
	244
	301
	301
	193
	193
	40

	Menier 0108
	Pacifico Sur
	243
	243
	169
	169
	244
	244
	301
	320
	241
	241
	30

	EC 0108
	Pacifico Sur
	145
	158
	180
	180
	244
	244
	320
	320
	183
	193
	90

	Mombacho 0108
	Pacifico Sur
	158
	158
	176
	176
	244
	244
	303
	303
	193
	193
	80

	Mombacho 0208
	Pacifico Sur
	145
	169
	180
	180
	238
	238
	301
	312
	183
	193
	40

	Mombacho 0308
	Pacifico Sur
	158
	158
	176
	176
	244
	244
	303
	303
	193
	193
	80

	
	
	
	
	
	
	
	
	
	
	
	
	



[image: image1]
Figure S1. PCA plot of 85 accessions based on nine microsatellite markers (    = RAAS, ■ = RAAN, ▲= Rio San Juan, ■ = Matagalpa,      = Chinandega, ● = Pacifico Sur, ▲ = Breeders’ accessions and ● = International accessions (Criollo 13, Yucatan, ER-011 and ER-012). SCA 6 is a resistant breeder’s accession. Six accessions closely related to Criollo accessions Criollo 13 and Yucatan are 1: MAS 0402, 2: SJC 0108, 3: Catarina 0108, 4: RAAS 0406, 5: RAAS 0410 and 6: RAAS 0414, and seven potentially resistant accessions are 7: EET 95 x SCA 6, 8: EET 399 x Pound 12, 9: RAAN 0401, 10: Mat 0401, 11: EC 0108, 12: Mombacho 0108, and 13: Mombacho 0308. EET 62 is a genetically very different breeders’ accession  Accession information is given in Table S1.
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