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      Table 2.  Germplasm information for material used in AFLP analysis. 

Species Accession/Cultivar Germplasm/Hybrid Source Germplasm Origin 

Amelanchier arborea         - Blue Ridge Hills Reservation, Milton, MA Wild 

Amelanchier nantucketensis         - Blue Ridge Hills Reservation, Milton, MA Wild 

Aronia arbutifolia ‘Brilliantissima’ Spring Meadow Nursery, Grand Haven, MI Cultivated origin 

Aronia arbutifolia PI578096 USDA, Ames, IA Virginia 

Aronia melanocarpa UC007 University of Connecticut, Storrs, CT Halls pond, Chaplin, CT 

Aronia melanocarpa UC009 University of Connecticut, Storrs, CT Damariscotta lake, Nobleboro, ME 

Aronia melanocarpa UC010 University of Connecticut, Storrs, CT Damariscotta lake, Nobleboro, ME 

Aronia melanocarpa UC031 University of Connecticut, Storrs, CT Windsor, CT 

Aronia melanocarpa PI545687 USDA, Ames, IA Michigan 

Aronia melanocarpa PI603106 USDA, Ames, IA Tennessee 

Aronia melanocarpa PI613016 USDA, Ames, IA Massachusetts 

Aronia melanocarpa PI618684 USDA, Ames, IA Wisconsin 

Aronia mitschurinii  ‘Nero’ Spring Meadow Nursery, Grand Haven, MI Cultivated origin 

Aronia mitschurinii  ‘Viking’ Spring Meadow Nursery, Grand Haven, MI Cultivated origin 

Aronia prunifolia AMES27010 USDA, Ames, IA Michigan 

Aronia prunifolia PI603107 USDA, Ames, IA Virginia 

Chaenomeles japonica 750-82-A       Arnold Arboretum, Boston, MA Cultivated origin 

Chaenomeles speciosa        - University of Connecticut, Storrs, CT Landscape specimen of cultivated origin 

Cydonia oblonga 829-84-A Arnold Arboretum, Boston, MA Forestry Sch., Loiret, France 

Malus baccata 1843-80-A Arnold Arboretum, Boston, MA China 

Malus  domestica ‘Cameo’ Wright Orchard, Willington, CT Orchard specimen of cultivated origin 

Malus  domestica ‘Macoun’  Wright Orchard, Willington, CT Orchard specimen of cultivated origin 

Malus hupehensis 21-96-C                  Arnold Arboretum, Boston, MA Cultivated origin 

Malus platycarpa 134-2004-A Arnold Arboretum, Boston, MA Franklin, NC 

Photinia beauverdiana 1733-80-A Arnold Arboretum, Boston, MA W. Hubei Shennongjia Forest District, China 

Photinia villosa         - University of Connecticut, Storrs, CT Landscape specimen of cultivated origin 

Pyrus calleryana    - University of Connecticut, Storrs, CT Landscape specimen of cultivated origin 

Pyrus communis  ‘Bartlett’ Private residence Orchard specimen of cultivated origin 

Sorbus alnifolia 1497-52-B Arnold Arboretum, Boston, MA Royal Botanical Garden, Kew, England 

Sorbus americana 1845-66-A Arnold Arboretum, Boston, MA Alberta, Canada  

Sorbus aria  222-27-A Arnold Arboretum, Boston, MA Royal Botanical Garden, Edinburgh, Scotland 

Sorbus aria  260-27-A Arnold Arboretum, Boston, MA Royal Botanical Garden, Edinburgh, Scotland 

Sorbus aucuparia  180-57-A Arnold Arboretum, Boston, MA Hiller Nurseries, England 

Sorbus latifolia  18462-B Arnold Arboretum, Boston, MA Vilmorin-Andrieux, France 

Sorbus torminalis  183-2002-C USDA, Ames, IA Cultivated origin 

Sorbus yuana 1539-80-C Arnold Arboretum, Boston, MA W. Hubei Shennongjia Forest District, China 

×Sorbaronia   ‘Ivan’s Beauty’ University of Connecticut, Storrs, CT Cultivated origin 

×Sorbaronia alpina   994-84-A Arnold Arboretum, Boston, MA Royal Botanical Garden, Kew, England 

×Sorbaronia dippelii 1   759-78 Arnold Arboretum, Boston, MA Simon-Louis Freres, Germany 

×Sorbaronia dippelii 2       - A. melanocarpa UC007 × S. aria 222-27-A University of Connecticut, Storrs, CT 

×Sorbaronia fallax       - University of Connecticut, Storrs, CT St. Dennis Cemetery, Kenton Rd, Ashburnham, MA 

×Sorbaronia sorbifolia F2 UC120 A. melanocarpa UC007 ××S. sorbifolia 1239-85-A* University of Connecticut, Storrs, CT 

   *×Sorbaronia sorbifolia 1239-85-A is in the living collections of the Arnold Arboretum, Boston, MA.  Accession was collected as a feral hybrid in Nova Scotia, Canada.  
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        Table 2.  Pairwise similarity matrix based on Jaccard’s coefficient for taxa used in UPGMA clustering and nMDS plot.     

 Sorbus aria 

222 

Sorbus aria 

260 

Aronia prunifolia 

27010 

Aronia melanocarpa 

545687 

Aronia arbutifolia 

578096 

Aronia arbutifolia 

603106 

Sorbus  aria 222 1.00 - - - - - 

Sorbus aria 260 1.00 1.00 - - - - 

Aronia prunifolia 27010 0.244 0.244 1.00 - - - 

Aronia melanocarpa 545687 0.254 0.254 0.701 1.00 - - 

Aronia arbutifolia 578096 0.197 0.197 0.667 0.577 1.00 - 

Aronia arbutifolia 603106 0.246 0.246 0.638 0.661 0.567 1.00 

Aronia  prunifolia 603107 0.237 0.237 0.692 0.632 0.671 0.573 

Aronia melanocarpa 613016 0.252 0.252 0.647 0.64 0.588 0.577 

Aronia  melanocarpa 618684 0.23 0.23 0.779 0.696 0.68 0.658 

Sorbus alnifolia 0.362 0.362 0.226 0.241 0.221 0.258 

×Sorbaronia alpina 0.527 0.527 0.478 0.5 0.432 0.456 

Sorbus americana 0.267 0.267 0.316 0.328 0.309 0.353 

×Sorbaronia dippelii 2 0.534 0.534 0.526 0.518 0.464 0.467 

×Sorbaronia sorbifolia F2 0.233 0.233 0.547 0.498 0.519 0.5 

Amelanchier arborea 0.262 0.262 0.221 0.222 0.191 0.223 

Sorbus aucuparia 0.252 0.252 0.349 0.329 0.359 0.35 

Malus baccata 0.268 0.268 0.243 0.234 0.23 0.24 

Photinia beauverdiana 0.251 0.251 0.258 0.225 0.214 0.236 

Aronia arbutifolia UC001 0.224 0.224 0.586 0.521 0.62 0.511 

Pyrus calleryana 0.231 0.231 0.236 0.217 0.223 0.243 

Malus ‘Cameo’ 0.263 0.263 0.264 0.249 0.277 0.261 

Pyrus communis 0.237 0.237 0.226 0.203 0.223 0.243 

×Sorbaronia dippelii 1 0.505 0.505 0.506 0.51 0.456 0.488 

×Sorbaronia fallax 0.25 0.25 0.514 0.494 0.482 0.484 

Malus hupehensis 0.251 0.251 0.239 0.221 0.239 0.232 

×Sorbaronia ‘Ivan’s Beauty’ 0.256 0.256 0.474 0.473 0.425 0.429 

Chaenomeles japonica 0.214 0.214 0.235 0.235 0.215 0.217 

Sorbus latifolia 0.594 0.594 0.233 0.242 0.215 0.239 

Malus ‘Macoun’ 0.249 0.249 0.237 0.233 0.242 0.258 

Amelanchier nantucketensis 0.256 0.256 0.199 0.213 0.193 0.206 

Aronia  mitschurinii ‘Nero’ 0.236 0.236 0.569 0.59 0.483 0.531 

Cydonia oblonga 0.183 0.183 0.188 0.195 0.164 0.205 

Malus platycarpa 0.252 0.252 0.215 0.236 0.203 0.229 

Chaenomeles speciosa 0.204 0.204 0.211 0.203 0.203 0.19 

Sorbus torminalis 0.318 0.318 0.259 0.254 0.249 0.276 

Aronia melanocarpa UC009 0.231 0.231 0.652 0.587 0.57 0.563 

Aronia melanocarpa UC007 0.254 0.254 0.556 0.5 0.5 0.469 

Aronia melanocarpa UC010 0.241 0.241 0.668 0.621 0.569 0.567 

Aronia melanocarpa UC031 0.214 0.214 0.643 0.603 0.593 0.586 

Aronia mitschurinii ‘Viking’ 0.236 0.236 0.569 0.59 0.483 0.531 

Photinia villosa 0.23 0.23 0.243 0.217 0.225 0.236 

Sorbus yuana 0.379 0.379 0.252 0.261 0.220 0.268 



88 

 

 

     Table 2. continued 

 Aronia prunifolia 

 603107 

Aronia melanocarpa 

613016 

Aronia melanocarpa 

618684 

Sorbus alnifolia ×Sorbaronia alpina Sorbus americana 

Aronia prunifolia 603107 1.00 - - - - - 

Aronia  melanocarpa 613016 0.564 1.00 - - - - 

Aronia melanocarpa 618684 0.629 0.653 1.00 - - - 

Sorbus alnifolia 0.233 0.276 0.245 1.00 - - 

×Sorbaronia alpina 0.452 0.465 0.455 0.316 1.00 - 

Sorbus americana 0.336 0.344 0.336 0.249 0.321 1.00 

×Sorbaronia dippelii 2 0.475 0.508 0.489 0.292 0.661 0.347 

×Sorbaronia sorbifolia F2 0.477 0.572 0.549 0.24 0.426 0.393 

Amelanchier arborea 0.232 0.227 0.221 0.227 0.257 0.251 

Sorbus aucuparia 0.332 0.365 0.343 0.266 0.317 0.613 

Malus baccata 0.245 0.23 0.247 0.242 0.253 0.256 

Photinia beauverdiana 0.255 0.241 0.229 0.226 0.244 0.231 

Aronia arbutifolia UC001 0.638 0.498 0.594 0.256 0.408 0.249 

Pyrus calleryana 0.243 0.232 0.235 0.233 0.251 0.244 

Malus ‘Cameo’ 0.275 0.257 0.271 0.266 0.281 0.267 

Pyrus communis 0.209 0.254 0.231 0.257 0.241 0.254 

×Sorbaronia dippelii 1 0.467 0.487 0.475 0.313 0.876 0.333 

×Sorbaronia fallax 0.492 0.483 0.494 0.242 0.453 0.488 

Malus hupehensis 0.255 0.236 0.243 0.242 0.248 0.241 

×Sorbaronia ‘Ivan’s Beauty’ 0.431 0.424 0.445 0.258 0.455 0.477 

Chaenomeles japonica 0.232 0.259 0.23 0.209 0.226 0.202 

Sorbus latifolia 0.235 0.221 0.229 0.365 0.444 0.273 

Malus ‘Macoun’ 0.262 0.249 0.25 0.251 0.238 0.259 

Amelanchier nantucketensis 0.237 0.218 0.213 0.212 0.248 0.242 

Aronia mitschurinii ‘Nero’ 0.504 0.52 0.552 0.229 0.471 0.411 

Cydonia oblonga 0.21 0.183 0.195 0.183 0.205 0.19 

Malus platycarpa 0.205 0.215 0.211 0.254 0.245 0.256 

Chaenomeles speciosa 0.209 0.217 0.216 0.205 0.204 0.208 

Sorbus torminalis 0.266 0.242 0.253 0.29 0.307 0.345 

Aronia melanocarpa UC009 0.557 0.645 0.599 0.238 0.434 0.372 

Aronia melanocarpa UC007 0.5 0.599 0.569 0.258 0.407 0.281 

Aronia  melanocarpa UC010 0.575 0.636 0.619 0.237 0.445 0.337 

Aronia melanocarpa UC031 0.574 0.621 0.699 0.238 0.45 0.322 

Aronia mitschurinii ‘Viking’ 0.504 0.52 0.552 0.229 0.471 0.411 

Photinia villosa 0.24 0.24 0.233 0.236 0.256 0.236 

Sorbus yuana 0.258 0.260 0.255 0.574 0.342 0.27 
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  Table 2. continued 

 ×Sorbaronia dippelii 2 ×Sorbaronia sorbifolia F2 Amelanchier arborea Sorbus aucuparia Malus baccata Photinia beauverdiana 

×Sorbaronia dippelii 2 1.00 - - - - - 

×Sorbaronia sorbifolia F2 0.478 1.00 - - - - 

Amelanchier arborea 0.25 0.219 1.00 - - - 

Sorbus aucuparia 0.333 0.425 0.236 1.00 - - 

Malus baccata 0.236 0.232 0.21 0.251 1.00 - 

Photinia beauverdiana 0.264 0.223 0.225 0.24 0.228 1.00 

Aronia arbutifolia UC001 0.404 0.466 0.221 0.274 0.273 0.238 

Pyrus calleryana 0.234 0.239 0.237 0.267 0.284 0.219 

Malus ‘Cameo’ 0.255 0.243 0.231 0.252 0.431 0.251 

Pyrus communis 0.239 0.234 0.211 0.278 0.29 0.242 

×Sorbaronia dippelii 1 0.703 0.435 0.272 0.324 0.245 0.259 

×Sorbaronia fallax 0.464 0.541 0.232 0.565 0.244 0.231 

Malus hupehensis 0.246 0.233 0.216 0.256 0.686 0.215 

×Sorbaronia ‘Ivan’s Beauty’ 0.434 0.467 0.237 0.575 0.255 0.259 

Chaenomeles japonica 0.228 0.244 0.21 0.214 0.207 0.247 

Sorbus latifolia 0.422 0.214 0.216 0.249 0.274 0.248 

Malus ‘Macoun’ 0.253 0.236 0.214 0.238 0.397 0.232 

Amelanchier nantucketensis 0.237 0.21 0.538 0.226 0.224 0.22 

Aronia mitschurinii ‘Nero’ 0.471 0.532 0.228 0.459 0.239 0.235 

Cydonia oblonga 0.194 0.185 0.192 0.195 0.243 0.215 

Malus platycarpa 0.251 0.213 0.219 0.242 0.383 0.213 

Chaenomeles speciosa 0.202 0.229 0.196 0.226 0.219 0.214 

Sorbus torminalis 0.304 0.243 0.241 0.275 0.251 0.229 

Aronia melanocarpa UC009 0.486 0.649 0.204 0.377 0.22 0.235 

Aronia melanocarpa UC007 0.453 0.53 0.237 0.296 0.249 0.215 

Aronia melanocarpa UC010 0.519 0.608 0.221 0.382 0.22 0.225 

Aronia melanocarpa UC031 0.467 0.549 0.223 0.333 0.222 0.218 

Aronia mitschurinii ‘Viking’ 0.471 0.532 0.228 0.459 0.239 0.235 

Photinia villosa 0.262 0.223 0.244 0.266 0.234 0.515 

Sorbus yuana 0.323 0.246 0.244 0.288 0.270 0.259 
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     Table 2. continued 

 A. arbutifolia UC001 Pyrus calleryana Malus ‘Cameo’ Pyrus communis ×Sorbaronia dippelii 1 ×Sorbaronia fallax 

Aronia arbutifolia UC001 1.00 - - - - - 

Pyrus calleryana 0.241 1.00 - - - - 

Malus ‘Cameo’ 0.284 0.272 1.00 - - - 

Pyrus communis 0.241 0.456 0.238 1.00 - - 

×Sorbaronia dippelii 1 0.428 0.248 0.284 0.253 1.00 - 

×Sorbaronia fallax 0.446 0.252 0.273 0.247 0.468 1.00 

Malus hupehensis 0.263 0.265 0.427 0.288 0.246 0.24 

×Sorbaronia ‘Ivan’s Beauty’ 0.414 0.268 0.265 0.268 0.469 0.671 

Chaenomeles japonica 0.24 0.22 0.184 0.22 0.247 0.213 

Sorbus latifolia 0.233 0.251 0.259 0.23 0.414 0.243 

Malus ‘Macoun’ 0.251 0.251 0.682 0.24 0.248 0.252 

Amelanchier nantucketensis 0.239 0.205 0.251 0.226 0.254 0.232 

Aronia  mitschurinii ‘Nero’ 0.438 0.232 0.253 0.237 0.502 0.612 

Cydonia oblonga 0.211 0.234 0.233 0.211 0.198 0.201 

Malus platycarpa 0.206 0.238 0.436 0.219 0.242 0.229 

Chaenomeles speciosa 0.215 0.197 0.185 0.204 0.206 0.204 

Sorbus torminalis 0.249 0.261 0.263 0.249 0.295 0.264 

Aronia melanocarpa UC009 0.468 0.237 0.251 0.227 0.46 0.504 

Aronia melanocarpa UC007 0.517 0.217 0.235 0.24 0.432 0.447 

Aronia melanocarpa UC010 0.476 0.248 0.246 0.232 0.473 0.553 

Aronia melanocarpa UC031 0.521 0.218 0.25 0.219 0.475 0.477 

Aronia mitschurinii ‘Viking’ 0.438 0.232 0.253 0.237 0.502 0.612 

Photinia villosa 0.247 0.225 0.265 0.247 0.271 0.239 

Sorbus yuana 0.276 0.236 0.266 0.263 0.34 0.28 
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     Table 2. continued 

 Malus hupehensis ×Sorbaronia 
‘Ivan’s Beauty’ 

Chaenomeles japonica Sorbus latifolia Malus ‘Macoun’ Amelanchier  

nantucketensis 

Malus hupehensis 1.00 - - - - - 

×S  ‘Ivan’s Beauty’ 0.255 1.00 - - - - 

Chaenomeles japonica 0.189 0.223 1.00 - - - 

Sorbus latifolia 0.263 0.266 0.214 1.00 - - 

Malus ‘Macoun’ 0.428 0.253 0.157 0.227 1.00 - 

Amelanchier nantucketensis 0.25 0.228 0.195 0.211 0.243 1.00 

Aronia mitschurinii ‘Nero’ 0.244 0.675 0.227 0.243 0.238 0.224 

Cydonia oblonga 0.227 0.202 0.239 0.201 0.209 0.202 

Malus platycarpa 0.36 0.255 0.189 0.254 0.411 0.219 

Chaenomeles speciosa 0.205 0.205 0.706 0.205 0.149 0.201 

Sorbus torminalis 0.235 0.27 0.219 0.478 0.233 0.22 

Aronia melanocarpa UC009 0.222 0.452 0.242 0.221 0.243 0.191 

Aronia melanocarpa UC007 0.237 0.388 0.247 0.212 0.223 0.243 

Aronia melanocarpa UC010 0.212 0.489 0.247 0.22 0.228 0.212 

Aronia melanocarpa UC031 0.232 0.44 0.204 0.218 0.247 0.207 

Aronia mitschurinii ‘Viking’ 0.244 0.675 0.227 0.243 0.238 0.224 

Photinia villosa 0.23 0.276 0.214 0.266 0.257 0.254 

Sorbus yuana 0.264 0.286 0.203 0.374 0.247 0.255 
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    Table 2. continued 

 Aronia mitschurinii 

‘Nero’ 

Cydonia oblonga Malus platycarpa Chaenomeles speciosa Sorbus torminalis Aronia melanocarpa 

UC009 

Aronia mitschurinii ‘Nero’ 1.00 - - - - - 

Cydonia oblonga 0.178 1.00 - - - - 

Malus platycarpa 0.237 0.2 1.00 - - - 

Chaenomeles speciosa 0.198 0.282 0.181 1.00 - - 

Sorbus torminalis 0.245 0.216 0.247 0.214 1.00 - 

Aronia melanocarpa UC009 0.54 0.184 0.224 0.212 0.256 1.00 

Aronia melanocarpa UC007 0.46 0.176 0.206 0.228 0.237 0.571 

Aronia melanocarpa UC010 0.597 0.172 0.201 0.201 0.241 0.719 

Aronia melanocarpa UC031 0.551 0.158 0.201 0.192 0.25 0.641 

Aronia mitschurinii ‘Viking’ 1.00 0.178 0.237 0.198 0.245 0.54 

Photinia villosa 0.243 0.221 0.241 0.2 0.25 0.24 

Sorbus yuana 0.256 0.216 0.274 0.204 0.300 0.244 

 
 Table 2. continued 

 Aronia melanocarpa 

UC007 

Aronia melanocarpa 

UC010 

Aronia melanocarpa 

UC031 

Aronia mitschurinii 

‘Viking’ 

Photinia villosa Sorbus yuana 

Aronia melanocarpa UC007 1.00 - - - - - 

Aronia melanocarpa UC010 0.64 1.00 - - - - 

Aronia melanocarpa UC031 0.533 0.604 1.00 - - - 

Aronia mitschurinii ‘Viking’ 0.46 0.597 0.551 1.00 - - 

Photinia villosa 0.211 0.235 0.231 0.243 1.00 - 

Sorbus yuana 0.249 0.254 0.239 0.256 0.248 1.00 



 

Figure 1.  Phenogram created using the unweighted pair group method with arithematic averages (UPGMA) 

based on Jaccard’s coefficient of similarity for 42 members of Pyrinae.  Bootstrap values of 

to the left of each node.   
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Figure 1.  Phenogram created using the unweighted pair group method with arithematic averages (UPGMA) 

based on Jaccard’s coefficient of similarity for 42 members of Pyrinae.  Bootstrap values of ≥ 50% are indicated 
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Figure 2.  Principal components analysis (PCA) scatter plot derived from nonmetric multidimensional scaling 

(nMDS) of group II (figure 1).  Displayed are dimensions one and three accounting for 60.6% of variation. 
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Figure 3.  ∆�, the second order increase in likelihood, for each conceptual 

population (K) following Evanno et al. (2005). 

Figure 4.  The average log likelihood of the 10 Structure iterations for each 

conceptual population (K) following Pritchard et al. (2000). 
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Figure 5.  Bayesian analysis bar chart of eight wild North American Aronia melanocarpa accessions, Aronia 

mitschurinii ‘Viking’, three ×Sorbaronia, and Sorbus  species S. aucuparia and S. americana.  Red and green 

colors identify A. melanocarpa and Sorbus genetic influences respectively.     

 


