[image: ]Appendix S2 Diversity in phylogenetic lineages, habits, and stem anatomical modes sampled, and diagnosing phylogenetic effect. Our sampling covers almost all major clades of the vessel-bearing angiosperms. The “basal” angiosperms, the monocots, and the non-core eudicots are shaded in colors. The core eudicots are identified by white or gray shading according to order. Whenever possible, for each order we sampled at least one self- and one non self-supporting species. Ordinal level classification and phylogeny follow the Angiosperm Phylogeny Website, Version 12, July 2012 http://www.mobot.org/MOBOT/research/APweb/. With regard to habit, we sampled self-supporting plants ranging from shrubs 0.5 m tall to trees 60 m tall, including succulents, parasites, and monocots. We included desert shrubs with dense wood (e.g. Guaiacum unijugum) to trees with minimally dense parenchymatized xylem (Jacaratia spp.). Our sampling included species with successive cambia (e.g. Guapira macrocarpa), xylem cylinders interdigitated with phloem (e.g. various Bignoniaceae), and many other structural plans. The non self-supporting category was highly heterogeneous, including plants that arch (e.g. Abelia Xgrandifolia), plants with a tendency to wander through shrubs (Crossopetalum uragoga), to very long lianas climbing by roots (Piper novae-hollandiae), tendrils (Entada phaseioloides), hooks or spines (Calamus radicalis, Celtis iguanaea), twining (Merremia peltata), or other means. With regard to anatomical modes, we included species with very long scalariform perforation plates with dozens of bars (e.g. Eupomatia laurina), species with few bars (e.g. Hibbertia juncea), bordered as well as non-bordered simple perforation plates, species with vestured pits, species with conductive as well as non-conductive imperforate tracheary elements, including true tracheids (Exocarpos cupressiformis), libriform fibers (many species), vasicentric tracheids (e.g. Ozothamnus hookeri), and vascular tracheids (Chilopsis linearis), species with grouped vessels (e.g. Hymenoclaea salsola), solitary vessels (e.g. Larrea tridentata, Atkinsonia ligustrina), vessel dimorphism (e.g. Pandorea pandorana), ring porous species (e.g. Rosa damascena), diffuse-porous ones (many species), those with radial multiples, flame-like vessel groupings, vessels in bands, etc., in short, virtually the entire span of vessel bearing angiosperm xylem anatomical modes.
To assess the effect of phylogeny on our regresions, we built the phylogeny above using the APG backbone plus the relevant literature for specific groups. We assigned branch lengths to the phylogeny using the bladj command of Phylocom v. 4.2 (Webb et al. 2008) and the divergence times of Wikstrom et al. (2001), removing singleton branches with the cleanphy command. Three polytomies were resolved as branches of 0.0001 length. We assessed phylogenetic signal in the residuals of each of the fitted regressions (Revell 2010) through a randomization procedure based on phylogenetically independent contrasts and the K statistic of Blomberg et al. (2003) using the R package picante (Kembel et al. 2010). We refitted all regressions taking into account phylogeny using the function pgls in the package caper (Orme et al. 2012), which implements a phylogenetic generalized least squares (PGLS) approach.
[bookmark: _GoBack]Scaling exponents and constants of regressions taking into account phylogeny using PGLS were very similar to those based on standard statistics. Phylogenetic signal was significant in residuals of most of the regression models, as expected given the large sample size. However, the K statistic was much smaller than one, ranging from 0.16-0.44 for the different regressions (Tables 1, S1). This low value indicated very low phylogenetic signal. A negligible phylogenetic effect was also suggested by the similarity in PGLS estimates as compared with non-phylogenetic regressions. All PGLS regressions had non-significant interaction terms, indicating universality of scaling exponents. PGLS estimates indicated that WR = SL0.48/SL0.24 = SL0.24, almost identical to the 0.22 exponent of standard regressions. These results underscore the remarkable lability of vessel diameter. Long stemmed lianas will always have wider vessels for a given stem diameter than self-supporting plants, no matter how closely related (e.g. the two species of Trimenia in Fig. 1). Plant size and habit predict average vessel dimensions, and, as is likely the case for many plant functional traits, phylogeny does not.
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Austrobaileya scandens
Trimenia moorei
Trimenia neocaledonica
Ascarina lucida
Hedyosmum mexicanum



Aristolochia taliscana
Piper amalago
Piper novae hollandiae
Galbulimima baccata
Cymbopetalum baillonii
Eupomatia bennettii
Eupomatia laurina
Idiospermum australiense
Siparuna andina
Atherosperma moschatum
Doryphora sassafras
Wilkiea huegeliana
Palmeria scandens nonself
Palmeria scandens self
Hernandia albiflora
Sparattanthelium amazonum
Laurus nobilis
Licaria nayaritensis
Nectandra ambigens
Dieffenbachia seguine
Anthurium scandens



Smilax aspera
Smilax leucophylla
Asparagus aethiopicus
Eustrephus latifolius
Baloskion tetraphyllum
Tradescantia zanonia
Costus scaber
Strelitzia nicolai
Calamus radicalis
Livistona australis
Chamaedorea gracilis
Astrocaryum mexicanum
Bactris trichophylla
Bocconia arborea
Hyperbaena ilicifolia
Stephania japonica
Berberis cretica
Nandina domestica
Clematis glycinoides
Clematis vitalba
Meliosma occidentalis
Platanus orientalis
Bellendena montana
Persoonia falcata
Symphionema montanum
Lambertia formosa
Telopea truncata
Buxus sempervirens
Hibbertia scandens
Berberidopsis beckleri
Streptothamnus moorei
Agonandra racemosa
Amyema pendula
Atkinsonia ligustrina
Rumex sagittatus
Bosea cypria
Guapira macrocarpa
Trichostigma octandrum
Anredera cordifolia
Opuntia excelsa
Pilosocereus purpusii
Peniocereus cuixmalensis
Stenocereus chrysocarpus
Hydrangea macrophylla
Diospyros kaki
Jacquinia pungens
Styrax argenteus
Actinidia deliciosa
Saurauia scabrida
Arbutus unedo
Erica arborea
Rhododendron ferrugineum
Gaultheria hispida
Richea sprengelioides
Richea pandanifolia
Richea scoparia
Cyathodes straminea
Leptecophylla juniperina
Trochocarpa cunninghamii
Trochocarpa laurina
Ilex aquifolium
Citronella smythii
Gomphandra australiana
Quintinia sieberi
Quintinia verdonii
Sambucus nigra
Abelia xgrandiflora
Lonicera japonica



Pennantia cunninghamii
Billardiera scandens
Pittosporum undulatum
Aralia excelsa
Dendropanax arboreus
Hedera helix
Anopterus glandulosus
Polyosma rhytophloia
Abrophyllum ornans
Carpodetus serratus
Crispiloba disperma
Argophyllum cryptophlebum
Stylidium laricifolium
Verbesina lottiana
Delairea odorata
Cassinia denticulata
Ozothamnus hookeri
Aucuba japonica
Calatola costaricensis
Coprosma nitida
Morinda jasminoides
Araujia sericifera
Forsteronia acouci
Tonduzia longifolia
Convolvolus nodiflorus
Merremia peltata
Ipomoea wolcottiana
Ipomoea bracteata
Ipomoea indica
Phillyrea latifolia
Fraxinus excelsior
Fraxinus ornus
Scutellaria mexicana
Lantana camara
Pandorea pandorana
Chilopsis linearis
Stizophyllum riparium
Callichlamys latifolia
Amphilophium crucigerum
Mansoa verrucifera
Arrabidaea verrucosa
Paragonia pyramidata



Liquidambar styraciflua
Noahdendron nicholasii
Aphanopetalum resinosum
Gonocarpus teucrioides
Tetracarpaea tasmannica
Leea indica
Vitis vinifera
Cissus hypoglauca
Cissus gossypiifolia
Cissus verticillata
Pelargonium hortorum
Melianthus major
Vochysia guatemalensis
Angophora costata
Eucalyptus salubris
Eucalyptus camaldulensis
Eucalyptus torquata
Eucalyptus coccifera
Eucalyptus pilularis
Eucalyptus regnans
Crossosoma bigelovii
Turpinia occidentalis
Alvaradoa amorphoides
Rhus ovata
Ailanthus altissima
Boronia pinnata
Brombya platynema
Zanthoxylum caribaeum
Acer pseudoplatanus
Aesculus hippocastanum
Paullinia sessiliflora
Cardiospermum grandiflorum
Cardiospermum halicababum
Perrottetia ovata
Pimelea linifolia
Muntingia calabura
Byttneria aculeata
Ceiba pentandra
Sphaeralcea ambigua
Akania bidwillii
Jacaratia dolichaula
Jacaratia mexicana
Batis maritima
Codonocarpus cotinifolius
Gyrostemon ramulosus



Semialarium mexicanum
Maytenus phyllanthoides
Crossopetalum uragoga
Euonymus japonicus
Rourea glabra
Elaeocarpus grandis
Elaeocarpus reticulatus
Ceratopetalum apetalum
Bauera rubioides
Eucryphia moorei
Garcinia intermedia
Omalanthus populifolius
Breynia cernua
Ryparosa javanica
Hymenanthera dentata
Rinorea guatemalensis
Passiflora edulis
Passiflora filipes
Populus nigra
Salix alba
Salix elaeagnos
Salix purpurea
Comesperma ericinum
Cynometra oaxacana
Parkinsonia aculeata
Acacia binervia
Acacia latescens
Entada phaseoloides
Entada polystachya
Dussia mexicana
Gompholobium latifolium
Robinia pseudoacacia
Vatairea lundellii
Machaerium cobanense
Machaerium floribundum
Coriaria ruscifolia
Doyerea emetocathartica
Nothofagus cunninghamii
Nothofagus gunnii
Fagus sylvatica
Quercus coccifera calliprinos
Quercus cornelius mulleri
Quercus ilex
Juglans regia
Allocasuarina distyla
Alnus incana
Corylus avellana
Carpinus betulus
Ostrya carpinifolia
Sorbus aucuparia
Rosa damascena
Rubus fruticosus
Prunus avium
Prunus fasciculata
Prunus armeniaca
Prunus spinosa
Rhamnus lycioides graeca
Pomaderris ledifolia
Ziziphus parryi
Celtis iguanaea
Ulmus canescens
Ulmus mexicana
Pseudolmedia glabrata
Ficus carica
Ficus insipida
Cecropia obtusifolia
Dendrocnide excelsa
Myriocarpa longipes
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