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Table S1. Dates of planting for each phytoremediation
buffer system (i.e., phyto buffer) in the Lake Superior
watershed of the Upper Peninsula of Michigan, USA
and the Lake Michigan watershed of eastern
Wisconsin, USA. Buffer groups correspond to year of

planting.

Phyto buffer Date of planting
———————————————————————— 2017 Buffer group -----------=---=---—----
BW: Bellevue (West) 20 June 2017
CE: Caledonia (East) 22 June 2017
ME: Menomonee Falls (East) 21 June 2017
MW: Menomonee Falls (West) 21 June 2017
SL: Slinger 20 June 2017
WH: Whitelaw 26 June 2017
------------------------ 2018 Buffer group -----------=------------
BC: Bellevue (Central) 13 June 2018
BE: Bellevue (East) 13 June 2018
CW: Caledonia (West) 4 June 2018
MA: Manitowoc 6 June 2018
MQ: Marquette 30 May 2018
------------------------ 2019 Buffer group -----------=------------
EE: Escanaba (East) 11 June 2019
EW: Escanaba (West) 11 June 2019
MU: Munising 11 June 2019
ON: Ontonagon (North) 13 June 2019

OS: Ontonagon (South) 13 June 2019




Table S2. Probability values from analyses of variance for
poplar clones grown in sixteen phytoremediation buffer
systems (i.e., phyto buffers) in the Lake Superior watershed
of the Upper Peninsula of Michigan, USA and the Lake
Michigan watershed of eastern Wisconsin, USA. Buffer
groups correspond to year of planting. Significant values
highlighted in the Results are bolded.

Buffer Clone Buffer x Clone

————————————————— 2017 Buffer group -----------------

Health2017¢017) <0.0001 <0.0001 <0.0001
Health2017¢018) <0.0001 <0.0001 <0.0001
Health20172019) <0.0001 <0.0001 0.0152
MATo17¢2020) <0.0001 <0.0001 <0.0001
————————————————— 2018 Buffer group -----------------

Health2o1s(018) <0.0001 0.0009 0.0029
Health2018(2019) <0.0001 <0.0001 <0.0001
————————————————— 2019 Buffer group -----------------

Health2o192019) <0.0001 0.0159 0.0036

MAI: Mean annual increment



Table S3. Probability values from repeated measures analyses of variance for poplar clones measured in 2017, 2018, and 2019 in

sixteen phytoremediation buffer systems (i.e., phyto buffers) in the Lake Superior watershed of the Upper Peninsula of Michigan,
USA and the Lake Michigan watershed of eastern Wisconsin, USA. Buffer groups correspond to year of planting. Significant values
highlighted in the Results are bolded.

Height
Diameter
Volume

Height
Diameter
Volume

Height
Diameter
Volume

Buffer Clone Buffer x Clone Year Buffer x Year Clone x Year Buffer x Clone x Year
2017 Buffer group

<0.0001 <0.0001 0.2394 <0.0001 <0.0001 <0.0001 0.0483

<0.0001 <0.0001 0.0951 <0.0001 <0.0001 <0.0001 0.0018

<0.0001 <0.0001 0.0028 <0.0001 <0.0001 <0.0001 0.0001
2018 Buffer group

<0.0001 0.0004 0.0335 <0.0001 <0.0001 0.0013 <0.0001

<0.0001 0.0037 0.0247 <0.0001 <0.0001 0.0018 <0.0001

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0005 <0.0001
2019 Buffer group

<0.0001 0.0021 0.0875 <0.0001 <0.0001 0.0027 0.0079

<0.0001 0.0039 0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001




Table S4. Height (m) (+ one standard error) of twelve poplar clones tested in six phytoremediation buffer systems (i.e., phyto
buffers) established in 2017 (i.e., the 2017 Buffer Group) in the Lake Michigan watershed of eastern Wisconsin, USA. Trees
were measured following the 2017, 2018, and 2019 growing seasons.

Clone
Phyto buffer 99038022 99059016 9732-36 7300502 DM114 DN177
2017 Measurement year
BW: Bellevue (West) 0.5+0.1 0.4+0.1 05+0.1 0.6+0.1 0.6+0.1 0.6+0.1
CE: Caledonia (East) 0.6+0.1 0.6+0.1 09+0.1 09+0.1 09+0.1 1.0£0.1
ME: Menomonee Falls (East) 1.0+0.1 0.8+0.1 1.1+0.1 09+0.1 1.2+0.1 1.3+0.1
MW: Menomonee Falls (West) 1.1+0.1 0.7+0.1 09+0.1 1.0+0.1 09+0.1 1.0+0.1
SL: Slinger 14+0.1 09+0.1 12+0.1 1.3+0.1 13+0.1 15+0.1
WH: Whitelaw 0.5+0.1 03+0.1 05+0.1 0.2+0.1 05+0.1 0.5+0.1
2018 Measurement year
BW: Bellevue (West) 3.0+0.2 29+0.2 27+02 26+0.3 27+02 31+0.2
CE: Caledonia (East) 31+0.2 33+02 31+02 28+0.2 32+02 3.6+0.2
ME: Menomonee Falls (East) 3.8+0.2 39+03 3.8+0.2 31+0.2 35+0.2 41+02
MW: Menomonee Falls (West) 3.7+0.2 3.6+0.2 34+02 33+0.2 35+0.2 3.8+0.2
SL: Slinger 39+0.2 34+03 35+0.2 27+0.3 34+02 40+02
WH: Whitelaw 25+0.2 2.0+0.2 23+0.2 1.5+0.3 23+0.2 25+0.2
2019 Measurement year
BW: Bellevue (West) 50+0.2 50+0.3 48+0.2 46+04 46+03 55+0.2
CE: Caledonia (East) 53+0.3 55+0.3 53+0.3 49+03 55+0.3 6.1+0.3
ME: Menomonee Falls (East) 6.6+0.2 6.2+04 6.2+0.2 53+0.3 58+0.2 6.8+0.2
MW: Menomonee Falls (West) 59+03 57+0.3 55+0.2 55+0.3 53+0.3 6.0+0.2
SL: Slinger 57+0.3 53+04 55+0.3 46+04 52+03 6.5+0.3
WH: Whitelaw 42+02 35+0.3 39+02 26+04 39+02 45+02
Phyto buffer NC14106 NM5 DN5 DN34 NM2 NM6
2017 Measurement year
BW: Bellevue (West) 0.5+0.1 0.7+0.1 0.6+0.1 0.5+0.1 0.6+0.1 0.5+0.1
CE: Caledonia (East) 0.7+0.1 0.7+0.1 09+0.1 0.8+0.1 09+0.1 0.8+0.1
ME: Menomonee Falls (East) 1.0+0.1 1.3+0.1 1.1+0.1 1.1+0.1 1.0+£0.1 1.2+0.1
MW: Menomonee Falls (West) 0.8+0.1 09+0.1 09+0.1 09+0.1 1.0+£0.1 1.0+0.1
SL: Slinger 12+0.1 14+0.1 13+0.1 12+0.1 14+0.1 1.3+0.1
WH: Whitelaw 04+0.1 05+0.1 0.6+0.1 04+0.1 0.4+0.1 0.5+0.1
2018 Measurement year
BW: Bellevue (West) 25+0.2 34+02 29+0.2 31+0.2 3.0+0.2 2.8+0.2
CE: Caledonia (East) 3.0+0.2 29+0.1 31+02 32+0.2 32+02 32+0.2
ME: Menomonee Falls (East) 3.4+0.2 42+02 3.8+0.2 3.6+0.2 3.8+0.2 3.8+0.2
MW: Menomonee Falls (West) 33+0.2 34+02 34+02 3.4+0.2 37+02 3.6+0.2
SL: Slinger 3.4+0.2 4.0+0.2 32+02 35+0.2 4.0+0.2 3.7+0.2
WH: Whitelaw 23+0.2 24+02 24+02 22+0.2 21+0.2 21+0.2
2019 Measurement year
BW: Bellevue (West) 43+02 57+03 46+0.2 49+02 51+0.3 51+0.2
CE: Caledonia (East) 56+0.3 55+0.2 53+0.2 54+0.3 59+0.3 57+0.3
ME: Menomonee Falls (East) 57+0.2 73+0.2 6.4+0.2 6.1+0.2 6.7+0.2 6.6+0.2
MW: Menomonee Falls (West) 54+0.3 59+03 56+0.2 53+0.3 59+0.2 6.1+0.2
SL: Slinger 52+0.3 6.6+0.3 51+0.3 51+0.3 6.6+0.3 6.2+0.3

WH: Whitelaw 40+03 38+0.3 39+0.3 3.8+0.2 35+0.2 35+0.3




Table S5. Diameter (cm) (+ one standard error) of twelve poplar clones tested in six phytoremediation buffer systems (i.e.,
phyto buffers) established in 2017 (i.e., the 2017 Buffer Group) in the Lake Michigan watershed of eastern Wisconsin, USA.
Trees were measured following the 2017, 2018, and 2019 growing seasons.

Clone
Phyto buffer 99038022 99059016 9732-36 7300502 DM114 DN177
2017 Measurement year
BW: Bellevue (West) 0.78 +£0.09 0.61+0.11 0.67 +0.09 0.72+0.15 0.72+0.10 0.67 +0.09
CE: Caledonia (East) 0.94+0.11 0.93 +0.12 1.05+0.12 1.13+0.11 1.00+0.11 1.10+0.10
ME: Menomonee Falls (East) 1.26 +0.09 0.93+0.15 1.19+0.09 1.03+0.10 1.17+0.09 1.18 +0.09
MW: Menomonee Falls (West) 1.25+0.10 0.82+0.11 1.02+0.09 1.32+0.10 1.13+0.12 1.14+0.09
SL: Slinger 1.57+0.13 1.10+0.15 1.40+0.13 1.80+0.15 141+0.13 1.42+0.13
WH: Whitelaw 0.77 +£0.09 0.57 +0.11 0.69 +0.09 0.35+0.15 0.66 = 0.09 0.59 +0.09
2018 Measurement year
BW: Bellevue (West) 425+0.29 4.00+0.33 3.73+0.29 2.96 +0.47 3.55+0.31 3.75+0.29
CE: Caledonia (East) 3.77+0.33 4.25+0.36 418 +0.36 3.93+0.33 4.01+0.33 4.09+0.31
ME: Menomonee Falls (East) 448+0.29 4.69 +0.47 4.52+0.29 3.62+0.31 3.98+0.29 434+0.29
MW: Menomonee Falls (West) 4.89+0.31 4.87+0.33 4.30+0.29 4.40+0.31 416 +0.36 449+0.29
SL: Slinger 451+041 4.64+0.47 454 +0.41 3.53+0.47 3.94+0.41 476041
WH: Whitelaw 3.34+0.29 2.52+0.33 2.75+0.29 1.67 +0.47 2.82+0.29 2.88+0.29
2019 Measurement year
BW: Bellevue (West) 3.79+0.31 3.85+0.36 3.69+0.31 3.70+0.50 3.63+0.33 4.01+031
CE: Caledonia (East) 442 +0.36 4.30+0.39 4.38+0.39 4.18£0.36 4.37 +£0.36 441+0.33
ME: Menomonee Falls (East) 4.88+0.31 4.73 +0.50 494 +0.31 4.14+0.33 410+0.31 444 +0.31
MW: Menomonee Falls (West) 5.29+0.33 5.00 +0.36 4.48+0.31 4.97+0.33 4.06 +0.39 443+0.31
SL: Slinger 493 +0.43 4.50 +0.50 4.70+0.43 3.33+0.50 4.00 +0.43 5.45+0.43
WH: Whitelaw 3.08 +0.31 2.48 +0.36 2.53+0.31 1.93 +0.50 2.74+0.31 3.11+0.31
Phyto buffer NC14106 NM5 DN5 DN34 NM2 NM6
2017 Measurement year
BW: Bellevue (West) 0.68 +0.09 0.83 +0.10 0.74 +0.09 0.70 +0.09 0.77 +£0.10 0.68 +0.09
CE: Caledonia (East) 0.86 +0.11 0.81+0.07 1.28+0.09 1.03+0.10 1.15+0.10 1.02+0.11
ME: Menomonee Falls (East) 0.99 +0.09 1.35+0.09 1.17 +0.09 1.22+0.09 1.07 +0.09 1.21+0.09
MW: Menomonee Falls (West) 1.03+0.11 1.12+0.10 1.06 +0.09 1.15+0.10 1.14+0.09 1.17 £0.09
SL: Slinger 1.36+0.13 1.54+0.13 1.57+0.13 1.45+0.13 1.71+0.13 1.53+0.13
WH: Whitelaw 0.59 £0.10 0.60 +0.10 0.79 +£0.10 0.68 +0.09 0.55 +0.09 0.65+0.10
2018 Measurement year
BW: Bellevue (West) 2.98+0.29 4.28+0.31 4.33+0.29 449+0.29 3.77+0.31 3.40+0.29
CE: Caledonia (East) 3.53+0.33 3.35+0.16 4.38+0.29 429+0.31 411+0.31 3.90+0.33
ME: Menomonee Falls (East) 3.43+0.29 494 +0.29 4.58 +0.29 4.17+0.29 4.04+0.29 3.95+0.29
MW: Menomonee Falls (West) 3.93+0.33 4.41+0.31 4.69+0.29 490+0.31 4.76 +0.29 4.53+0.29
SL: Slinger 3.82+0.41 5.03 +0.41 429+0.41 443 +041 5.66 +0.41 4.55+0.41
WH: Whitelaw 2.62+0.31 2.80+0.31 3.66 +0.31 3.14+0.29 2.38+0.29 2.32+0.31
2019 Measurement year
BW: Bellevue (West) 2.81+0.31 4.36 +0.33 3.75+0.31 3.79+0.31 3.77+0.33 3.36 +0.31
CE: Caledonia (East) 4.05+0.36 4.09+0.19 4.73+0.31 4.14+0.33 491+0.33 4.33+£0.36
ME: Menomonee Falls (East) 3.64+0.31 5.90+0.31 5.01+0.31 431+0.31 4.83+0.31 4.55+0.31
MW: Menomonee Falls (West) 3.95+0.36 4.73+0.33 4.48+0.31 4.14+0.33 4.85+0.31 470+0.31
SL: Slinger 3.85+0.43 6.00+0.43 4.45+0.43 443 +0.43 6.23+0.43 4.65+0.43
WH: Whitelaw 2.59+0.33 2.63+0.33 2.94+0.33 2.83+0.31 2.39+0.31 2.20+0.33




Table S6. Clonal rank for volume of twelve poplar clones tested in six phytoremediation buffer systems (i.e., phyto buffers)
established in 2017 (i.e., the 2017 Buffer Group) in the Lake Michigan watershed of eastern Wisconsin, USA. Trees were
measured following the 2017, 2018, and 2019 growing seasons.

Phyto buffer

Clone Response group® BW CE ME MW SL WH

2017 Measurement year
99038022 Specialist 2 9 3 1 4 2
99059016 Generalist 12 12 12 12 12 11
9732-36 Specialist 10 7 7 10 10 3
7300502 Specialist 8 4 9 1 12
DM114 Generalist 5 8 8 8 8 4
DN177 Specialist 7 3 5 5 5 10
NC14106 Specialist 6 10 11 11 11 9
NM5 Specialist 1 11 1 7 6 7
DN5 Specialist 4 1 6 9 3 1
DN34 Specialist 9 6 4 6 9 5
NM2 Specialist 3 2 10 3 2 8
NMeé6 Specialist 11 5 2 4 7 6

2018 Measurement year
99038022 Specialist 3 9 3 1 4 2
99059016 Specialist 5 3 2 2 6 11
9732-36 Generalist 8 6 5 9 7 7
7300502 Generalist 12 10 11 10 12 12
DM114 Specialist 9 8 10 11 10 5
DN177 Specialist 7 2 6 6 3 4
NC14106 Generalist 11 12 12 12 11 8
NM5 Specialist 1 11 1 8 2 6
DN5 Specialist 4 1 4 5 9 1
DN34 Specialist 5 7 3 8 3
NM2 Specialist 6 4 9 4 1 9
NM6 Specialist 10 7 8 7 5 10

2019 Measurement year
99038022 Generalist 5 5 3 1 4 2
99059016 Specialist 4 9 7 3 8 11
9732-36 Generalist 7 8 5 9 6 9
7300502 Specialist 9 10 11 4 12 12
DM114 Specialist 10 6 10 11 10 5
DN177 Specialist 2 3 8 7 3 1
NC14106 Specialist 12 11 12 12 11 6
NM5 Specialist 1 7 1 6 2 7
DN5 Specialist 8 2 2 8 7 4
DN34 Specialist 6 12 9 10 9 3
NM2 Specialist 3 1 4 2 1 8
NM6 Specialist 11 4 6 5 5 10

a BW: Bellevue (West); CE: Caledonia (East); ME: Menomonee Falls (East); MW: Menomonee Falls (West); SL: Slinger;
WH: Whitelaw

b Generalist = clone exhibiting stable MAlIzo17(020) across phyto buffers (i.e.,, minimal rank changes); Specialist = clone exhibiting
exceptional MAI017¢020) at one or more phyto buffers relative to the other buffers (i.e., broad variation resulting in > 5 rank
changes for at least one buffer x clone x year pair).



Table S7. Height (m) (+ one standard error) of twelve poplar clones tested in five phytoremediation buffer systems (i.e.,
phyto buffers) established in 2018 (i.e., the 2018 Buffer Group) in the Lake Superior watershed of the Upper Peninsula
of Michigan, USA and the Lake Michigan watershed of eastern Wisconsin, USA. Trees were measured following the
2018, 2019, and 2020 growing seasons.

Clone
Phyto buffer 9732-11 9732-24 9732-31 9732-36 7300502 DM114
2018 Measurement year
BC: Bellevue (Central) 0.8+0.1 0.7+0.1 09+0.1 0.6+0.1 0.5+0.1 0.5+0.1
BE: Bellevue (East) 0.8+0.1 0.7+0.1 0.8+0.1 0.7+0.1 0.5+0.1 04+0.1
CW: Caledonia (West) 12+0.1 1.0£0.1 12+0.1 1.1£0.1 0.8+0.1 1.0£0.1
MA: Manitowoc 1.1£0.1 1.1£0.1 1.1£0.1 1.1£0.1 0.6+0.1 0.8+0.1
MQ: Marquette 05+0.1 0.7+0.1 0.8+0.1 0.7+0.1 0.6+0.2 0.5+0.1
2019 Measurement year
BC: Bellevue (Central) 22+02 25+02 26+02 21+02 1.6+0.2 20+02
BE: Bellevue (East) 24+02 24+02 25+02 23+02 15+02 21+02
CW: Caledonia (West) 32+02 3.0+£02 39+02 3.0+02 3.0+£02 28+0.2
MA: Manitowoc 34+02 34+02 35+02 33+02 26+03 3.0+£02
MQ: Marquette 1402 1.8+0.2 19+£0.2 1.8+0.2 1.7+0.5 1.6+03
2020 Measurement year
BC: Bellevue (Central) 43+03 47+03 47+03 46+03 3.9+03 40+03
BE: Bellevue (East) 41+03 44+03 44+03 42+03 31+03 3.8+03
CW: Caledonia (West) 51+03 46+03 6.1+03 46+03 55+04 48+03
MA: Manitowoc 55+03 55+03 56+03 52+03 52+04 50+0.3
MQ: Marquette 24+03 29+04 33+03 31+04 28+0.8 28+04
Phyto buffer DN2 NM5 DN5 DN34 NM2 NM6
2018 Measurement year
BC: Bellevue (Central) 0.7+0.1 0.7+0.1 0.6+0.1 0.7+0.1 0.6+0.1 0.6+0.1
BE: Bellevue (East) 0.8+0.1 0.6+0.1 0.6+0.1 0.8+0.1 0.6+0.1 0.7+0.1
CW: Caledonia (West) 09+0.1 12+0.1 1.0+0.1 09+0.1 1.0£0.1 1.1£0.1
MA: Manitowoc 09+0.1 12+0.1 0.7+0.1 1.1£0.1 12+0.1 12+0.1
MQ: Marquette 05+0.1 0.5+0.1 0.4+0.1 0.6+0.1 0.5+0.1 0.6+0.1
2019 Measurement year
BC: Bellevue (Central) 23+02 24+02 24+02 24+02 20+02 21+02
BE: Bellevue (East) 23+02 23+02 22402 23+02 20+02 23+02
CW: Caledonia (West) 3.6+02 3.9+02 34+02 29+02 3.6+02 35+02
MA: Manitowoc 32+02 3.7+02 3.0+02 35+02 3.9+02 3.9+02
MQ: Marquette 1402 14+03 1.1£0.3 13£0.3 14+02 15+03
2020 Measurement year
BC: Bellevue (Central) 43+03 45+03 45+03 47+03 42+03 3.9+03
BE: Bellevue (East) 41+03 43+03 40+03 42+03 3.9+03 3.8+0.3
CW: Caledonia (West) 62+03 6.5+03 59+03 51+03 6.0+0.3 6.0+0.3
MA: Manitowoc 56+03 59+03 53+03 57+03 6.1+0.3 6.0+0.3

MQ: Marquette 25+0.3 25+04 1.9+05 1.9+04 21+03 24+05




Table S8. Diameter (cm) (+ one standard error) of twelve poplar clones tested in five phytoremediation buffer systems
(i.e., phyto buffers) established in 2018 (i.e., the 2018 Buffer Group) in the Lake Superior watershed of the Upper
Peninsula of Michigan, USA and the Lake Michigan watershed of eastern Wisconsin, USA. Trees were measured

following the 2018, 2019, and 2020 growing seasons.

Clone
Phyto buffer 9732-11 9732-24 9732-31 9732-36 7300502 DM114
2018 Measurement year
BC: Bellevue (Central) 0.79 +0.08 0.74 £ 0.08 0.88 +0.08 0.64 +0.08 0.66 +0.08 0.65 +0.08
BE: Bellevue (East) 0.84 +0.08 0.78 £0.08 0.82 +0.09 0.73 +0.08 0.64 +0.09 0.55+0.08
CW: Caledonia (West) 1.05+0.08 1.00+0.08 1.13+0.08 1.05+0.08 0.85+0.10 0.97 £ 0.08
MA: Manitowoc 0.96 +0.08 0.88 +0.08 0.95+0.08 0.92 +0.09 0.63 £0.12 0.76 £ 0.08
MQ: Marquette 0.50 +0.09 0.63+0.10 0.67 +0.09 0.64 +0.10 0.54+0.23 0.56 +0.12
2019 Measurement year
BC: Bellevue (Central) 3.04+0.30 3.05+0.30 3.07 +£0.30 2.66 +0.30 2.17+0.30 2.56 +0.30
BE: Bellevue (East) 2.92+0.30 2.80+0.30 2.79+0.32 2.78 +0.30 2.27 +0.35 2.64+0.30
CW: Caledonia (West) 3.86 +0.30 3.38+0.30 4.28 +0.30 3.33+0.30 3.25+0.38 3.22+0.30
MA: Manitowoc 4.31+0.30 3.78 £0.30 3.95+0.30 3.57+0.32 3.15+0.43 3.48+0.30
MQ: Marquette 1.63+0.32 1.86+0.38 2.15+0.32 2.26+0.38 1.73+0.85 1.76 +0.43
2020 Measurement year
BC: Bellevue (Central) 3.87 +0.41 3.96 £ 0.41 4.07 +0.41 3.29+0.41 3.22+0.41 3.17 £ 0.41
BE: Bellevue (East) 3.74+0.41 3.64 £0.41 3.58 +0.44 3.26 +0.41 2.32+0.48 2.99 +0.41
CW: Caledonia (West) 420+0.41 3.69 £ 0.41 6.03 £0.41 3.43+0.41 4.40+0.52 3.80 £ 0.41
MA: Manitowoc 553 +0.41 4.83+0.41 4.96 +0.41 454 +0.44 4.40+0.58 414+041
MQ: Marquette 1.36+0.44 1.52+0.52 2.04+0.44 2.10+0.52 1.40+1.17 1.63+0.58
Phyto buffer DN2 NM5 DN5 DN34 NM2 NM6
2018 Measurement year
BC: Bellevue (Central) 0.72+0.08 0.76 £ 0.08 0.70 +£0.08 0.77 +0.09 0.67 £ 0.08 0.63 +0.08
BE: Bellevue (East) 0.85+0.08 0.70 £ 0.08 0.68 +0.09 0.80 +0.09 0.66 +0.08 0.72 £0.08
CW: Caledonia (West) 1.11+0.08 1.18 £0.09 1.08 +0.09 0.95+0.08 1.04 +£0.08 1.09 £0.09
MA: Manitowoc 0.80 +0.08 1.06 +0.08 0.70 +£0.08 1.00+0.08 1.19+0.08 1.03+£0.08
MQ: Marquette 0.59 +0.09 0.54 £0.12 0.52+0.13 0.57 +0.12 0.58 £ 0.09 0.58 +£0.13
2019 Measurement year
BC: Bellevue (Central) 3.24+0.30 3.14+0.30 3.35+0.30 3.50+0.35 2.65+0.30 2.62+0.30
BE: Bellevue (East) 3.34+0.30 2.79+0.30 3.06 +0.32 3.26+0.35 2.52+0.30 2.67 +0.30
CW: Caledonia (West) 4.47 +0.30 447 +0.32 425+0.32 3.69 +0.30 4.04+0.30 3.82+0.32
MA: Manitowoc 3.85+0.30 4.88+0.30 3.48 +0.30 4.23+0.30 5.15+0.30 4.69 +0.30
MQ: Marquette 1.80+0.32 1.61+043 1.43+0.49 1.86+0.43 1.47+0.35 1.74+0.49
2020 Measurement year
BC: Bellevue (Central) 3.61+0.41 3.66 +0.41 3.86 +0.41 4.00+0.48 3.26 £ 0.41 2.71£0.41
BE: Bellevue (East) 3.69 +0.41 3.34+0.41 3.13+0.44 3.47 +0.48 2.86 +0.41 2.72 +0.41
CW: Caledonia (West) 5.89 +0.41 6.11+0.44 527 +0.44 3.86 +0.41 540+ 0.41 511+0.44
MA: Manitowoc 4.83+0.41 6.11+0.41 4.49+0.41 5.06 +0.41 6.05+0.41 5.68 £ 0.41
MQ: Marquette 2.08 +0.44 1.20+0.58 1.04 +0.67 2.47 +0.58 1.70+0.48 1.03 £0.67
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Table S9. Clonal rank for volume of twelve poplar clones tested in five phytoremediation buffer systems (i.e.,
phyto buffers) established in 2018 (i.e., the 2018 Buffer Group) in the Lake Superior watershed of the Upper
Peninsula of Michigan, USA and the Lake Michigan watershed of eastern Wisconsin, USA. Trees were
measured following the 2018, 2019, and 2020 growing seasons.

Phyto buffer

Clone Response group® BC BE CW MA MQ

2018 Measurement year
9732-11 Specialist 2 2 4 6 11
9732-24 Specialist 6 5 7 8 3
9732-31 Generalist 3 1 4 1
9732-36 Specialist 10 6 6 7 2
7300502 Specialist 9 7 12 12 8
DM114 Generalist 11 12 11 10 9
DN2 Specialist 4 1 10 9 7
NM5 Specialist 5 2 3 10
DN5 Specialist 7 10 5 11 12
DN34 Specialist 3 4 9 5 4
NM2 Specialist 8 11 8 1 6
NM6 Specialist 12 8 3 2 5

2019 Measurement year
9732-11 Specialist 7 3 7 4 9
9732-24 Specialist 6 5 9 8 3
9732-31 Generalist 5 6 2 5 2
9732-36 Specialist 11 8 10 9 1
7300502 Specialist 12 12 11 12 6
DM114 Specialist 9 10 12 11 4
DN2 Specialist 2 1 3 7 5
NM5 Specialist 4 7 1 2 10
DN5 Specialist 3 4 5 10 12
DN34 Specialist 1 2 8 6 7
NM2 Specialist 10 11 4 1 11
NMé6 Specialist 8 9 6 3 8

2020 Measurement year
9732-11 Specialist 5 3 8 4 7
9732-24 Specialist 3 2 12 9 6
9732-31 Generalist 1 4 2 5 2
9732-36 Specialist 8 7 10 8 1
7300502 Specialist 11 12 7 11 9
DM114 Specialist 9 9 11 12 3
DN2 Specialist 7 1 3 7 4
NM5 Specialist 6 6 1 1 10
DN5 Specialist 4 8 6 10 12
DN34 Specialist 2 5 9 6 5
NM2 Specialist 10 10 4 2 8
NMé6 Specialist 12 11 5 3 11

2 BC: Bellevue (Central); BE: Bellevue (East); CW: Caledonia (West); MA: Manitowoc; MQ: Marquette

b Generalist = clone exhibiting stable volume across phyto buffers (i.e., minimal rank changes);
Specialist = clone exhibiting exceptional volume at one or more phyto buffers relative to the other buffers
(i.e., broad variation resulting in > 5 rank changes for at least one buffer x clone x year pair).
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Table S10. Height (m) (+ one standard error) of twelve poplar clones tested in five phytoremediation buffer systems (i.e.,
phyto buffers) established in 2019 (i.e., the 2019 Buffer Group) in the Lake Superior watershed of the Upper Peninsula of
Michigan, USA. Trees were measured following the 2019 and 2020 growing seasons.

Clone
Phyto buffer 99038022 9732-11 9732-24 9732-31 9732-36 DM114
2019 Measurement year
EE: Escanaba (East) 0.8+0.1 0.7+0.1 0.8+0.1 0.8+0.1 0.6+0.1 0.6+0.1
EW: Escanaba (West) 15+0.1 12+0.1 1.3£0.1 14+0.1 1.3£0.1 12+0.1
MU: Munising 0.8+0.1 0.6+0.1 0.7+0.1 05+0.1 0.6+0.1 0.6+0.1
ON: Ontonagon (North) 0.7+0.1 0.6+0.1 0.6+0.1 0.6+0.1 0.5+0.1 0.6+0.1
OS: Ontonagon (South) 0.7+0.1 0.8+0.1 0.8+0.1 0.7+0.1 0.6+0.1 0.7+0.1
2020 Measurement year
EE: Escanaba (East) 1402 1.3+0.2 19+0.2 1.7£0.2 12+0.2 15+£0.2
EW: Escanaba (West) 23+02 24+02 24+02 24+02 25+02 26+02
MU: Munising 2.0+02 1.6+0.2 21+02 1.6+0.2 20+02 22+02
ON: Ontonagon (North) 15+0.2 1.0£0.2 1.1£02 12+02 1.1£02 13£0.2
OS: Ontonagon (South) 13£0.2 1.8+0.2 1.8+0.2 1.6+0.2 14+02 1.7£0.2
Phyto buffer DN2 DN177 NM5 DN34 NM2 NM6
2019 Measurement year
EE: Escanaba (East) 0.6+0.1 0.7+0.1 0.6+0.1 0.7+0.1 0.7+0.1 0.7+0.1
EW: Escanaba (West) 14+0.1 1.3+0.1 1.3+0.1 13+0.1 1401 13+0.1
MU: Munising 05+0.1 0.5+0.1 0.7+0.1 0.7+0.1 0.6+0.1 0.8+0.1
ON: Ontonagon (North) 0.4+0.1 04+0.1 0.6+0.1 05+0.1 0.5+0.1 0.6+0.1
OS: Ontonagon (South) 0.6+0.1 0.5+0.1 0.6+0.1 0.6+0.1 0.6+0.1 0.7+0.1
2020 Measurement year
EE: Escanaba (East) 1402 1.6+0.2 12+0.2 1402 14+02 15+0.2
EW: Escanaba (West) 24+02 23+02 29+02 24+02 29+02 29+02
MU: Munising 1.8+0.2 1.8+0.2 21+02 2.0+02 1.8+0.2 2.7+02
ON: Ontonagon (North) 09+0.2 0.8+0.2 0.9+02 09+0.2 1.0£0.2 12+0.2

OS: Ontonagon (South) 1.5+0.2 1.3+0.2 1.0+0.2 1.4+02 1.3+0.2 1.7+0.2




Table S11. Diameter (cm) (+ one standard error) of twelve poplar clones tested in five phytoremediation buffer systems
(i.e., phyto buffers) established in 2019 (i.e., the 2019 Buffer Group) in the Lake Superior watershed of the Upper
Peninsula of Michigan, USA. Trees were measured following the 2019 and 2020 growing seasons.

Clone
Phyto buffer 99038022 9732-11 9732-24 9732-31 9732-36 DM114
2019 Measurement year
EE: Escanaba (East) 0.93 +£0.07 0.75+0.07 0.90 £0.07 0.89 +0.08 0.73 £0.07 0.83 +£0.07
EW: Escanaba (West) 1.54 +0.07 1.30+£0.07 1.13 £0.07 1.26 +0.07 1.46 +0.07 1.32+0.07
MU: Munising 0.98 +0.07 0.64 +0.07 0.78 £0.07 0.62 +0.07 0.84 +0.07 0.76 +£0.07
ON: Ontonagon (North) 0.81+0.07 0.62 +0.07 0.60 £ 0.07 0.67 +0.07 0.56 +0.07 0.65 +0.07
OS: Ontonagon (South) 0.83 +£0.07 0.77 £0.07 0.79 £0.07 0.67 +0.08 0.65 +0.07 0.75 +0.07
2020 Measurement year
EE: Escanaba (East) 1.71+0.27 1.46 +0.27 2.21+0.27 1.90+0.29 1.49+0.27 1.94+0.27
EW: Escanaba (West) 3.06 +£0.27 2.83+0.27 2.94+0.27 2.87 +0.27 3.40+0.27 3.37+0.27
MU: Munising 2.70+0.27 2.03+0.27 2.70 £0.27 2.07 +£0.27 2.69 +0.27 3.01+0.27
ON: Ontonagon (North) 1.93+0.27 1.26 +0.27 1.27+£0.27 1.48+0.27 1.44+0.27 1.80+0.27
OS: Ontonagon (South) 1.58 +0.27 2.07 £0.27 1.94+0.27 1.69+0.29 1.72+0.27 2.02+0.27
Phyto buffer DN2 DN177 NM5 DN34 NM2 NM6
2019 Measurement year
EE: Escanaba (East) 0.80 +0.07 0.82 +0.07 0.76 £ 0.07 0.79 £0.07 0.74 +0.07 0.78 £0.07
EW: Escanaba (West) 1.62+0.07 1.25+0.07 1.43 +0.07 1.43 +0.07 1.53 £0.07 1.32+0.07
MU: Munising 0.68 +0.07 0.59 +£0.07 0.76 £ 0.07 0.85+0.07 0.70 £ 0.07 0.87 +£0.07
ON: Ontonagon (North) 0.51+0.07 0.45+0.07 0.63 +0.08 0.54 +0.07 0.59 +0.07 0.65+0.07
OS: Ontonagon (South) 0.68 +0.07 0.56 +0.07 0.63 +0.07 0.63 +0.07 0.63 +0.07 0.70 +£0.07
2020 Measurement year
EE: Escanaba (East) 1.79+0.27 1.95+0.27 1.63+£0.27 1.81+0.27 1.79£0.27 1.71+0.27
EW: Escanaba (West) 3.32+0.27 3.07 £0.27 4.51+0.27 2.79+0.27 4.97 +0.27 4.29+0.27
MU: Munising 2.74 +0.27 2.21+0.27 2.84+0.27 3.01+0.27 2.71+0.27 3.49+0.27
ON: Ontonagon (North) 1.27+0.27 1.02+0.27 0.97 £0.29 1.44+0.27 1.37+0.27 1.45+0.27
OS: Ontonagon (South) 1.97+0.27 1.40£0.27 1.29+0.27 1.77+0.27 1.49+£0.27 1.93+0.27
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Table S12. Clonal rank for volume of twelve poplar clones tested in five phytoremediation buffer systems (i.e.,
phyto buffers) established in 2019 (i.e., the 2019 Buffer Group) in the Lake Superior watershed of the Upper
Peninsula of Michigan, USA. Trees were measured following the 2019 and 2020 growing seasons.

Phyto buffer
Clone Response group® EE EW MU ON (O]
2019 Measurement year
99038022 Generalist 3 1 1 1 1
9732-11 Specialist 6 8 10 5 3
9732-24 Specialist 1 12 4 8 2
9732-31 Specialist 2 10 11 4 6
9732-36 Specialist 10 4 5 10 8
DM114 Specialist 8 11 7 2 4
DN2 Specialist 9 2 11 7
DN177 Specialist 9 12 12 12
NM5 Specialist 12 5 6 7 11
DN34 Specialist 5 6 3 9 10
NM2 Specialist 11 3 8 6 9
NM6 Specialist 7 7 2 3 5
2020 Measurement year
99038022 Specialist 9 9 4 2 9
9732-11 Specialist 11 10 12 9 3
9732-24 Specialist 1 8 9 10 2
9732-31 Specialist 2 11 11 4 7
9732-36 Specialist 12 4 5 8
DM114 Generalist 3 5 1 1
DN2 Generalist 8 6 6 8 4
DN177 Specialist 4 7 10 11 11
NM5 Specialist 7 2 5 12 12
DN34 Specialist 5 12 3 7 6
NM2 Specialist 6 1 7 3 10
NM6 Specialist 10 3 1 6 5

2 EE: Escanaba (East); EW: Escanaba (West); MU: Munising; ON: Ontonagon (North); OS: Ontonagon (South)
b Generalist = clone exhibiting stable volume across phyto buffers (i.e., minimal rank changes);
Specialist = clone exhibiting exceptional volume at one or more phyto buffers relative to the other buffers
(i.e., broad variation resulting in > 5 rank changes for at least one buffer x clone x year pair).



Table S13. Classification of clones into generalist and specialist response groups based on volume production for Populus

genotypes tested in a regional phytotechnologies network of sixteen phytoremediation buffer systems (i.e., phyto buffers)
established from 2017 to 2019 in the Lake Superior watershed of the Upper Peninsula of Michigan, USA and the Lake Michigan

watershed of eastern Wisconsin, USA.

Genomic group? Clone Clone group® Initial response group* Final response group?
--2017 -~ ---2018 -  ---2019 ---

P. deltoides ‘D’ 7300502 Experimental ~ Specialist Specialist nae Specialist

P. deltoides x P. maximowiczii ‘DM’  DM114 Experimental ~ Generalist =~ Generalist ~ Generalist ~Generalist
NC14106  Experimental = Generalist na na Generalist

P. deltoides x P. nigra "DN’ 99038022  NRRI Generalist na Generalist ~ Generalist
99059016  NRRI Generalist na na Generalist
9732-11 NRRI na Generalist ~ Specialist ~ Generalist-Specialist
9732-24 NRRI na Generalist ~ Specialist ~ Generalist-Specialist
9732-31 NRRI na Generalist ~ Specialist ~ Generalist-Specialist
9732-36 NRRI Generalist ~ Generalist ~ Specialist ~ Generalist-Specialist
DN2 Experimental na Specialist ~ Generalist ~ Generalist-Specialist
DN5 Common Specialist ~ Specialist na Specialist
DN34 Common Specialist ~ Specialist ~ Specialist ~ Specialist
DN177 Experimental ~ Specialist na Specialist ~ Specialist

P. nigra x P. maximowiczii ‘NM’ NM2 Common Specialist ~ Specialist ~ Specialist ~ Specialist
NM5 Experimental ~ Specialist Specialist Specialist ~ Specialist
NM6 Common Specialist ~ Specialist ~ Specialist ~ Specialist

a Species authorities: P. deltoides Bartr. Ex Marsh; P. nigra L.; P. maximowiczii A. Henry

b NRRI = promising genotypes bred, tested, and selected at the University of Minnesota Duluth, Natural Resources Research

Institute (NRRI) for broad-ranging applications [46,56]; Experimental = genotypes with a rich history of testing but that are still at

the experimental stage; Common = genotypes commonly used for commercial and/or research purposes in the region.

¢ Response group classifications for individual 2017, 2018, and 2019 buffer groups, based on Tables S6, S9, and S12.

d Final response groups after assessing changes in rank and magnitude of volume across all buffer groups.

e Not applicable; clone was not tested in the particular buffer group.

15



Health,, 7(2018)

Health,, 7(2018)

2.4

22

2.0

1.8

1.6

1.4

2.4

22

2.0

1.8

1.6

1.4

1.2

A) Bellevue (West)

an T o

oan oo

oan T o

an T o

D) Menomonee Falls (West)

on T oo

an o
an oo

DEFGHI

an T o

an T o

Clone

l NRRI Clones Experimental Clones 0 common Clones

[ Hanose

A:99038022
B: 99059016
C:9732-36

2471

22t

201

1.8

16

147}

2.4

22

2.0

1.8

1.6

1.4

1.2

D: 7300502
E: DM114
F: DN177
G: NC14106
H: NM5

B) Caledonia (East)

b
a C a
b ab
b bc bC
CCdC N
%
d d d d

E) Slinger
a
a a
*
a ba b
b a
a ;
b c *
c (Ci N c
d * d c

DEFGHI

Clone

a
b
c
d
C

I: DN5

J: DN34
K: NM2
L: NM6

24

22

2.0

[ 00O Hoa o oTo
a n
o n

2.4

22

o Hen o

C) Menomonee Falls (East)

ABCDEF

F) Whitelaw

A B C

Figure S1. Tree health (+ one standard error) determined after the 2018 growing season of twelve poplar

clones tested in six phytoremediation buffer systems (i.e., phyto buffers) established in 2017 (i.e., the

2017 Buffer Group) in the Lake Michigan watershed of eastern Wisconsin, USA. The dashed line

represents the overall mean, and asterisks indicate means different than the overall mean at P < 0.05. Bars

with different letters across all buffer x clone combinations are different at P < 0.05. See Materials and

Methods for complete tree health definitions (1 = optimal health, 2 = good health, 3 = moderate health, 4

= poor health, and 5 = dead).

16



l NRRI Clones Wl Experimental Clones [ Common Clones

A: 99038022 D: 7300502 I: DN5
B: 99059016 E:DM114 J: DN34
C:9732-36 F: DN177 K: NM2
G:NC14106 L: NMé6
H: NM5
2.4 1 A)Bellevue (West) 2.4 r B) Caledonia (East) 2.4 r C) Menomonee Falls (East)
b
od 2 ab ab ab ab be ab ab ab
221 of a o 220t d® geed b
ab ef of cdf ef ¢ of ef ¢
gh d gh de hoef 8oy © gh &
~ 20 ij * ij fg 2.0 g hi g gh ' i gh
g K hi il gk i P )
g . + . K - k N im K ok G
s 1.8 j j m ] ) 1.8 m * ) ]
3 3 kI kI k1 kl Im - kl Im kI
,QN mn mn mn mn mn n mn
=
—~ 1.6 1.6
B mk K
T4 nomnma 1.4 I
ABCDEZFGHTI ]J KL ABCDETFGHTI]J KL ABCDETFGHTI]J KL
2.4 r D) Menomonee Falls (West) 2.4 ¢ E)Slinger 2.4 r F) Whitelaw
ab ab ab ab ab aljl ab ab be ab
cd ab ed cd oq 2 gp od cod | abc ca cd od d d
22 ef cd ef ef o od g of ef de de 22 defabc ef de ef ef 22 tge (fi; Cef de
h e gh gh ., ©f fg fg S fg
~o20f G E e B 20 e hini ghef BBy
B L L A A AR I A gh 8h hi jk K gh  hi
g FR KM ) M ] ik im0k g
g 1.8 m Im o 18 F ki Kl |m n K Koy Imogg
J:N n mnmn p mn mnmn N omp
= 16 16
T
1.4 1.4
1.2 1.2
ABCDEFGHTI J KL ABCDEFGHTI JKL ABCDETFGHTI]JKL
Clone Clone Clone

Figure S2. Tree health (+ one standard error) determined after the 2019 growing season of twelve poplar
clones tested in five phytoremediation buffer systems (i.e., phyto buffers) established in 2017 (i.e., the
2017 Buffer Group) in the Lake Michigan watershed of eastern Wisconsin, USA. The dashed line
represents the overall mean, and asterisks indicate means different than the overall mean at P < 0.05. Bars
with different letters across all buffer X clone combinations are different at P < 0.05. See Materials and
Methods for complete tree health definitions (1 = optimal health, 2 = good health, 3 = moderate health, 4
= poor health, and 5 = dead).
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Figure S3. Tree health (+ one standard error) determined after the 2019 growing season of twelve poplar

clones tested in five phytoremediation buffer systems (i.e., phyto buffers) established in 2018 (i.e., the

2018 Buffer Group) in the Lake Superior watershed of the Upper Peninsula of Michigan, USA and the

Lake Michigan watershed of eastern Wisconsin, USA. The dashed line represents the overall mean, and

asterisks indicate means different than the overall mean at P < 0.05. Bars with different letters across all

buffer x clone combinations are different at P < 0.05. See Materials and Methods for complete tree health

definitions (1 = optimal health, 2 = good health, 3 = moderate health, 4 = poor health, and 5 = dead).
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