
Supplemental Table 1 - Species name, origin, stem length (Ls), number of ribs (n), rib height (H), stem cross sectional area (As), stem perimeter (Ps), volume to surface area 
ratio (V:S), spine and prickle whole-tissue carbon (δ13C), oxygen (δ18O) and hydrogen (δ2H) and deuterium excess (δ2He) of succulent plants analyzed at the Desert 
Botanical Garden in Phoenix, AZ, USA. The table is organized in ascending V:S ratios.
Species name Origin Ls (m) n H (mm) As (m2) Ps (m) V:S (m3 m-2) δ13C (‰) δ18O (‰) δ2H (‰) δ2He (‰)

Cleistocactus spp. South America 0.65 14 1.0 0.0001 0.048 0.0030 -12.9 42.7 50.9 -54.2
Cleistocactus spp. South America 0.60 13 1.0 0.0002 0.055 0.0039 -12.8 43.3 54.4 -54.4
Cleistocactus baumannii South America 0.70 14 1.7 0.0003 0.077 0.0044 -14.1 38.2 36.6 -36.8
Pachycereus gatesii North America 0.57 11 2.0 0.0003 0.073 0.0045 -14.1 51.3 51.8 -113.3
Stenocereus alamoscensis North America 0.77 5 0.5 0.0007 0.090 0.0074 -12.5 52.0 68.0 -101.8
Cleistocactus smaragdigflorus South America 0.82 18 1.0 0.0008 0.101 0.0075 -10.9 57.8 67.0 -143.7
Stenocereus gatesii North America 0.81 10 4.6 0.0010 0.136 0.0075 -15.2 40.9 40.4 -51.7
Cleistocactus strausii South America 0.97 21 1.0 0.0009 0.109 0.0078 -14.5 41.8 54.3 -43.9
Echinopsis spp. South America 0.60 12 1.0 0.0008 0.100 0.0080 -12.8 46.2 63.1 -65.9
Cleistocactus tupizensis South America 1.15 18 2.1 0.0012 0.141 0.0089 -12.5 46.8 40.1 -93.7
Cleistocactus icosagonus South America 0.72 16 2.5 0.0013 0.144 0.0089 -13.1 52.0 66.2 -103.6
Cleistocactus tarijensis South America 1.38 15 1.0 0.0010 0.115 0.0091 -12.9 43.3 71.2 -37.6
Neobuxbaunia polylopha North America 1.05 24 16.1 0.0076 0.816 0.0093 -12.1 52.0 53.0 -116.7
Echinopsis thelegona South America 0.86 14 2.8 0.0015 0.152 0.0101 -13.1 42.1 71.8 -28.7
Cleistocactus strausii South America 0.69 27 2.5 0.0021 0.205 0.0101 -12.4 53.0 35.8 -141.1
Echinopsis candicans South America 0.75 11 5.1 0.0020 0.182 0.0110 -11.8 40.8 54.9 -37.0
Cephalocereus senillis North America 0.80 18 7.8 0.0038 0.342 0.0112 -15.1 56.0 72.2 -125.5
Echinopsis lampiochlora South America 0.65 11 3.4 0.0019 0.163 0.0118 -12.2 42.0 66.5 -33.1
Echinopsis huascha South America 0.80 16 2.9 0.0023 0.186 0.0123 -12.2 43.5 72.8 -37.8
Echinopsis litoralis South America 1.30 15 3.0 0.0023 0.184 0.0124 -13.6 44.7 76.0 -42.5
Haageocereus spp. South America 0.65 22 4.0 0.0034 0.262 0.0130 -13.9 47.4 55.4 -82.1
Haageocereus limensis South America 0.78 18 2.5 0.0026 0.195 0.0133 -12.1 45.0 68.6 -52.4
Oreocereus pseudofossulatus South America 0.82 10 4.5 0.0027 0.192 0.0139 -11.2 43.7 84.1 -27.6
Stenocereus queretaroensis North America 0.79 8 14.6 0.0049 0.312 0.0157 -12.1 41.5 18.3 -78.2
Carnegia gigantea North America 1.31 22 39.5 0.0285 1.805 0.0158 -12.1 46.8 67.6 -65.9
Lephocereus schottii North America 1.38 8 20.0 0.0066 0.395 0.0167 -11.5 43.9 50.3 -62.9
Polaskia chichipe North America 1.53 9 9.0 0.0047 0.271 0.0174 -11.3 47.7 -1.4 -141.2
Echinopsis chiloensis South America 1.07 12 5.9 0.0046 0.265 0.0175 -12.5 46.8 98.8 -34.8
Echinopsis chiloensis South America 1.05 12 6.7 0.0052 0.284 0.0181 -12.1 46.9 105.1 -29.0
Stenocereus stellatus North America 1.02 8 13.2 0.0056 0.311 0.0182 -11.8 43.6 59.3 -51.6
Pachycereus weberi South America 1.81 10 10.5 0.0063 0.327 0.0194 -12.0 43.6 56.6 -54.5
Stetsonia coryne South America 1.40 9 9.0 0.0059 0.294 0.0200 -13.8 48.5 95.2 -50.2
Stenocereus thurberi North America 1.06 17 8.2 0.0089 0.417 0.0214 -11.4 49.1 33.2 -116.7
Stenocereus marginatus North America 1.13 6 8.7 0.0059 0.268 0.0221 -13.3 48.2 44.7 -98.3

Cactoideae



Echinopsis pasacana South America 0.87 19 9.8 0.0122 0.520 0.0235 -13.6 45.9 77.1 -49.9
Oreocereus celsianus South America 0.75 14 6.8 0.0113 0.404 0.0280 -12.5 43.4 70.9 -39.1
Carnegia gigantea North America 1.52 18 45.6 0.0496 1.769 0.0280 -11.2 43.3 69.0 -39.9
Pachycerues pringlei North America 1.09 15 27.0 0.0281 0.960 0.0292 -13.0 49.6 65.1 -88.0
Pachycerues pringlei North America 1.31 14 26.8 0.0267 0.902 0.0295 -11.6 46.3 68.3 -61.4
Stenocereus thurberi North America 1.09 16 9.6 0.0154 0.513 0.0300 -11.7 38.7 45.6 -31.2
Echinopsis terschekii South America 1.27 13 21.7 0.0232 0.738 0.0314 -10.7 62.4 86.7 -156.0
Echinopsis terschekii South America 1.22 13 20.6 0.0249 0.732 0.0341 -12.4 50.4 80.9 -77.9
Carnegia gigantea North America 1.43 15 37.0 0.0549 1.324 0.0414 -11.8 53.2 57.4 -120.9
Echinopsis atacamensis South America 0.97 21 17.7 0.0425 1.005 0.0423 -12.1 51.1 59.0 -104.6
Echinopsis terschekii South America 1.21 13 23.0 0.0411 0.883 0.0465 -10.8 54.9 63.8 -126.4
Carnegia gigantea North America 1.50 14 32.1 0.0652 1.210 0.0539 -12.4 50.0 59.1 -96.8
Echinopsis terschekii South America 1.55 25 2.6 0.0549 0.832 0.0659 -10.9 53.9 99.4 -83.6

Cylindropuntia acanthocarpa North America 0.88 NA NA 0.00003 0.020 0.0016 -12.0 37.5 25.4 -42.9
Grusonia marenae North America 0.53 NA NA 0.00006 0.033 0.0019 -13.6 37.7 33.4 -36.6
Cylindropuntia ramosissima North America 0.85 NA NA 0.00004 0.024 0.0019 -13.7 40.3 56.9 -31.1
Cylindropuntia prolifera North America 1.30 NA NA 0.00019 0.072 0.0026 -12.8 37.3 9.9 -57.0
Cylindropuntia spinosior North America 0.71 NA NA 0.00016 0.058 0.0027 -13.8 35.7 -4.4 -60.3
Cylindropuntia whipplei North America 0.50 NA NA 0.00023 0.079 0.0029 -13.0 41.8 12.6 -85.9
Cylindropuntia echinocarpa North America 1.35 NA NA 0.00024 0.080 0.0030 -13.3 47.5 29.1 -109.3
Cylindropuntia cholla North America 1.05 NA NA 0.00031 0.085 0.0036 -11.1 47.8 49.7 -90.9
Cylindropuntia spinosior North America 1.36 NA NA 0.00035 0.095 0.0037 -12.4 55.7 44.5 -151.5
Cylindropuntia imbricata North America 0.80 NA NA 0.00022 0.061 0.0037 -13.2 39.6 20.3 -62.6
Cylindropuntia spinoster North America 1.36 NA NA 0.00031 0.079 0.0039 -13.8 49.9 20.0 -135.3
Cylindropuntia acanthocarpa North America 1.00 NA NA 0.00025 0.061 0.0041 -12.7 37.6 26.7 -42.2
Cylindropuntia acanthrocarpa*bigelovii North America 0.72 NA NA 0.00044 0.097 0.0046 -13.4 41.6 33.3 -63.6
Cylindropuntia prolifera North America 0.88 NA NA 0.00043 0.090 0.0048 -14.1 43.9 10.7 -102.8
Cylindropuntia alcahes North America 1.35 NA NA 0.00047 0.089 0.0053 -13.5 46.0 19.2 -108.7
Grusonia kunzei North America 0.30 6 4.3 0.00050 0.082 0.0057 -12.7 40.0 54.4 -31.7
Cylindropuntia calmalliana North America 0.91 NA NA 0.00059 0.086 0.0069 -13.2 67.3 90.3 -186.9
Cylindropuntia fulgida North America 0.85 NA NA 0.00144 0.190 0.0076 -12.5 37.8 -15.5 -86.2
Cylindropuntia bigelovii North America 0.95 NA NA 0.00096 0.122 0.0078 -12.5 41.8 6.1 -92.3

Euphorbia aeruginosa southern Africa 0.24 NA NA 0.0000 0.018 0.0014 -13.5 44.3 -12.2 -128.2
Euphorbia groenewaldii southern Africa 0.28 3 11.5 0.0001 0.071 0.0018 -11.3 38.7 -13.6 -90.4
Euphorbia didierroides Madagascar 0.60 NA NA 0.0002 0.053 0.0043 -26.0 26.3 -75.8 -65.8
Euphorbia polygana southern Africa 0.52 8 12.7 0.0025 0.249 0.0102 -14.5 49.5 -4.0 -156.4
Euphorbia canariensis Canary Islands 0.92 6 5.1 0.0014 0.134 0.0107 -14.5 54.5 21.4 -166.0
Euphorbia polygana southern Africa 0.36 14 10.5 0.0038 0.348 0.0108 -13.2 50.6 -11.5 -171.6

Opuntioideae

Euphobiaceae



Euphorbia royleana southern Africa 1.45 7 6.8 0.0017 0.159 0.0108 -15.7 38.7 -37.3 -114.1
Euphorbia cooperi var. calificola southern Africa 1.20 4 26.0 0.0031 0.246 0.0126 -13.0 54.4 15.6 -171.1
Euphorbia ferox southern Africa 0.29 9 1.4 0.0022 0.163 0.0133 -17.1 42.9 -18.3 -124.5

Didierea trollii Madagascar 0.85 NA NA 0.0003 0.060 0.0048 -24.2 36.3 -38.4 -98.4
Didierea madagascariensis Madagascar 1.58 NA NA 0.0009 0.107 0.0085 -24.9 38.6 8.7 -67.4

Didiereaceae


