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Appendix 1 Coefficients of variation for morphological traits across 13 geographic populations of Dipsacus asper (including mean CV for same traits within population, MCVSw, CV for each traits
among population, CVE4, and mean CV for different traits within population, MCVDw)

TR HFIE Sk Bt TEE S BRI R [EbA B B RE PO N FRERL MCVSw CVE,
Morphological traits Xishui Guiyang Xichang Jianshi Malipo Kunming Lijiang Yanyuan Xide Dali Wenchuan Xiaojin Shangri-La
XS) (@GY) (XO) dJs) (MLP) (KM) (L) YY) (XD) (DL) (WC) X)) (SGRL)

TR Plant height 13.45  19.01 16.90 8.26 18.03  19.77 12.63  18.08 17.55 30.36 7.57 1723 23.19 17.08 25.34
ZLHEA% Stem diameter 2590 17.05 26.30 18.75 2299 16.97 28.35  36.08 2249 2621 17.64 2249  20.19 23.19 34.46
K Leaf length 20.82 2934 26.22 2248 2553  24.87 18.20  27.01 2299 35.09 19.64 18.49  28.95 24.59 33.24
M % Leaf width 19.95 34.67 21.41 3733 2791 3551 30.00 27.62 3032 4399 24.44 19.37 2233 28.84 4191
1677 % H B 4% Inflorescence vertical length 8.93 13.90 8.17 13.01 11.28 9.26 5.49 9.62 946 7.87 9.88 10.28  18.81 10.46 17.43
1EFF KV B4 Inflorescence horizontal length  10.26 1145 6.10 13.94 987  6.86 599 756 17.18 820 8.53 1071  15.13 10.14 1722
1K Floral tube length 13.94  12.15 12.23 17.20  9.77 15.44 7.86 16.50 17.32 10.87 10.19 30.69  10.92 14.24 36.12
1t Corolla length 16.92  10.98 22.30 19.36 1273 18.34 1131  16.49 2131 27.55 1752 21.73  15.34 17.84 22.68
1 E s Corolla width 17.28 11.48 23.05 25.77 10.18  20.54 33.17 2132 2479 12.11 16.62 1628  15.37 19.07 24.67
HEEEK Stamen length 11.46  12.85 10.30 20.85 6.93 8.12 12.08  13.09 1691 18.29 9.19 24.81 11.27 13.55 17.36
1EFEK Style length 13.78  8.71 15.57 1692 1228 934 12.04  23.99 18.34 10.07 12.87 13.68  12.04 13.82 19.97

MCVDy 15.70  16.51 17.14 19.44 1523 16.82 16.10  19.76 19.88 20.97 14.01 18.71 17.59 17.53 26.40
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Appendix 2 Comparison of morphological traits of Bombus friseanus across eight Dipsacus asper populations (mean + SE, unit: mm; analyzed using generalized linear models). Different lowercase
letters within the same row indicate significant differences in that trait among populations, and the largest mean value for each trait is highlighted in bold.

HARKFAE [if=) e/l E B IR il K bl N Waldy df P
Morphological traits Xichang (XC) Jianshi (JS) Kunming (KM) Yanyuan (YY) Xide (XD) Dali (DL) Wenchuan (WC) Xiaojin (XJ)

&K Body length 17.69 £ 0.31* 17.81 £0.45°  16.32+0.48>¢ 17.42 £ 0.40* 16.12 +0.41¢ 16.81 4 0.81°* 15.88 + 0.45% 15.39 +0.33¢ 41.76 7 <0.001
K Proboscis length 6.72 £ 0.20% 715+ 030"  7.83£0.32° 6.45+0.27% 7.25+0.27% 6.69 £ 0.54% 6.19 + 0.30% 5.60 + 0.22¢ 47.85 7 <0.001
kK Head length 4.77 £ 0.10™ 4920150  429+0.16% 4.64 + 0,13 448 +0.14%¢ 4.00+0.27¢ 429+0.15% 4.10+0.11% 37.91 7 <0.001
3k %% Head width 3.87 £ 0.07* 4.00 + 0.10* 3.46+0.11¢ 3.91 £ 0.09* 3.61 +0.09% 3.31+0.18¢ 3.50 £ 0.10% 3.40 +0.07% 52.61 7 <0.001
3LJE Head height 2.36 % 0.09* 2.63+0.13* 1.66 £ 0.13¢ 2.47 £0.11* 221+0.12% 1.80 +0.23¢ 2.17+0.13% 223 +0.09 37.49 7 <0.001
Ji§4 Thorax length 538 +0.12* 548 +0.18°  5.01 = 0.20* 5.34 +0.16™* 478 +0.16% 532032 476+0.18¢ 4.84+0.13%¢ 23.64 7 <0.001
Ji§5E Thorax width 5.06 = 0.10* 4.85+0.16®  436+0.16° 5.17 +£0.14° 4.85 + 0.14™ 4.92 +0.28° 4.46+0.16* 442+0.11% 36.7 7 <0.001
JitjJ& Thorax height 4.83 +0.15" 494+022*° 380023 4.84 £ 0.20" 3.78 £ 0.20° 3.76 £ 0.39° 425+0.22% 411+0.16° 42.02 7 <0.001
i Abdomen length 7.54 +0.18* 741027  7.01+0.28" 7.45 +0.24* 6.87 +£0.24® 7.49 + 0.47* 6.84 £0.27% 6.45+0.19 23.99 7 <0.001
JIi%% Abdomen width 5.83 +0.14* 5.57+0.20"  4.73+0.21° 5.58 +0.18™ 5.28 +0.18 5.14+0.36™ 5.16 £ 0.20% 5.07+0.14% 29.06 7 <0.001
JJ5 Abdomen height 426 +0.11* 424017  3.12+0.18¢ 4.19 +£0.15" 3.54+0.15% 3.32+0.29% 3.78 £0.17% 3.61+0.12° 53.06 7 <0.001




