Table S1. LS-mean and standard deviation obtained from forest measures. DBH, diameter at breast height; H, tree height.

Species Area-Site Defoliation class Numbers of trees DBH H Age
GIR-A D1-D2 16.5+£1.7 127+£1.1 4343
GIR-B D1-D2 149+22 125+0.6 53+8
GAS-A DO 244+32 152+1.8 46+3
TDL-A D1-D2 19.0+£5.6 13.1+£4.0 64+4
TDL-B D1-D2 13.6+£2.7 105+1.8 63+6
GIR-A D1- D3 164+3.0 127+1.1 4845
GIR-B D1- D3 140+£2.1 125+0.8 58+7
Fir GAS-A DO 294+63 174+£08 47+6
TDL-A D1- D3 17.3+£39 141+£32 74+4
TDL-C D1-D2 159+3.6 10.6+1.8 66+9
TDL-D D3 17.1+£6.8 12.5+39 82+12
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Table S2. LS-mean and standard deviation of sugar obtained for each month and defoliation results by mixed model. The first number
is the LS-mean and second one is the standard deviation.

Least square mean and standard deviation of Soluble sugar

Month Def. Black spruce Balsam fir
Needles Twig Root Needles Twig Root
May DO 405+41 19.0+26 182+24 36.1£6.0 13.0+2.1 142+43
DI 422+£58 141+£21 19.1+4.1 48050 199+18 15.0+3.6
D2 509+29 139+32 112455 51.9+3.6 145+1.2 20.6+2.6
D3 - - - 33.6+£4.0 120+14 149+29
June DO 398+40 15.0+3.6 15424 584+6.7 234+24 28.1+48
D1 31645 147+£35 21.0+4.1 458+64 12.8+48 239+89
D2 31.8+47 141+£59 150+£55 379+63 120+£1.1 250+24
D3 - - - 421+58 123+13 22.0+2.8
Jul D0 40.7+59 151+20 148+24 50.5+58 19.0+2.7 252426
D1 34470 11.6+23 149+4.1 340+6.7 88+4.8 19.2 +£4.8
D2 198+£5.1 6.8+22 10.5+5.5 314+34 11.0+£1.1 185+£25
D3 - - - 325+39  92+13 18.2+2.8
Aug DO 509=+47 152+24 167+24  418+3.8 255+27 17.8+5.6
D1 462+77 133+33 15.0+4.1 46.0+3.7 149+25 19.0£25
D2 539+£83 122+12 11.8+£55 56.1+34 109+12 172+25
D3 - - - 529+39 10.1+14 145422
Sep DO 445+52 16.7+£25 147+24  46.6+7.8 120+2.7 159+26
D1 503+£57 161+£57 13.5+4.1 42.1+6.7 82+72 20.0+48
D2 53.1+£71 158+63 149+55 47.1+34 105+12 20.8+2.5
D3 - - - 37.8+39 9.1+14 16.1+£2.9




Table S3. LS-mean and standard deviation of starch obtained for each month and defoliation results by mixed model. The first

number is the LS-mean and second one is the standard deviation.

LS-mean and standard deviation of Starch

Month Def. Black spruce Balsam fir
Needles Twig Root Needles Twig Root
May Do 1232+4.1 382+33 21.1+438 1072+ 6.0 67.8+£6.0 443+64
D1 68.0+125 30.0+4.1 134+83 78.1+103 40.5+5.1 144+54
D2 59.1+£156 30.1+43 223+11.0 482+104 30.1+45 24.0+3.6
D3 - - - 203+14.0 28.1+4.7 150+43
June Do 118.6+9.2 352+47 31.6+48 119.6£6.6 41.8+6.5 53.6+7.2
D1 93.6+125 293+4.1 11.8+83 73.7+142 404+95 504+134
D2 67.7+£15.6 30.0+53 13.8+11.0 323+3.0 325+44 243+6.5
D3 - - - 20.0+3.8 31.6 4.6 18.2+6.1
Jul DO 32.1£98 21.2+5.7 264+438 499+74 194+74 56.5+8.2
DI 19.6+£53 263+4.1 25.0+£83 50.0+7.5 183+6.0 63+7.1
D2 288+7.6 285+53 79+11.0 11.4+3.2 25.7+44 229+£3.6
D3 - - - 8.0+3.8 222+4.6 20.6+4.1
Aug Do 13.0+£9.8 21,6 2.7 31.9+438 9.1+74 120+44 15.0+£8.2
D1 133+125 213+41 15.7+£83 53+3.5 21.1+£6.0 224+£72
D2 82+15.6 272+53 12.1+11.0 5.1+3.8 200+4.0 223+3.6
D3 - - - 49+38 194+4.6 12.0+4.1
Sep Do 104+£9.8 8.1+2.7 24.0+438 8.0+6.5 81+59 202+89
D1 80+125 13.7+4.1 164+83 34+1.5 5765  20.6+7.2
D2 82+15.6 184+53 123+11.0 4.0+25 11.6+54 19.8+3.6
D3 - - - 42+25 11.4+5.6 12.5+4.1




Table S4. Least mean square and standard deviation of tree-ring index mixed model obtained for each year and defoliation classes.

Least square mean and standard deviation of Tree-ring index

Species Year
DO D1 D2 D3
2006 0 0 0 -
2007 -0.16 = 0.09 -0.08 £0.12 0.04 £ 0.07 -
2008 -0.09+£0.13 -0.09+0.10 -0.01 +£0.09 -
2009 -0.03 £0.12 -0.05+0.14 -0.04 + 0.08 -
Black spruce 2010 -0.08 £ 0.15 -0.11 +£0.13 -0.11 £0.07 -
2011 -0.05+0.14 -0.18£0.17 -0.02+0.10 -
2012 -0.16 £0.12 -0.27 £0.08 -0.27 £0.19 -
2013 -0.03 £0.23 -0.41 £0.19 -0.45+0.20 -
2014 -0.09 +£0.15 -0.58 £0.24 -0.58 £0.29 -
2015 0.03+0.17 -0.61 £0.12 -0.61 £0.07 -
2006 0 0 0 0
2007 0.12+0.21 -0.24 £0.25 -0.29+0.16 -0.03 £0.15
2008 0.18 +0.04 -0.21+0.12 -0.28 £0.12 -0.02 £ 0.08
2009 0.09 = 0.09 -0.18 £0.14 -0.41+£0.14 -0.03+£0.12
Balsam fir 2010 0.23 £0.09 -0.19 £0.08 -0.43+£0.13 -0.10£0.10
2011 0.30+0.12 -0.23+£0.18 -0.49£1.90 -0.19+£0.15
2012 0.30+0.16 -0.38 £0.24 -0.56 +£0.29 -0.59 £0.25
2013 0.21 £0.18 -0.57 £0.23 -0.62 £0.23 -0.68 £0.30
2014 0.26+0.18 -0.68 +0.29 -0.75+0.32 -0.78 £0.28
2015 0.16+0.15 -0.77 £0.16 -0.79 £0.20 -0.81 £0.22




