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S1. Potential enzyme activity method

Potential activity of seven enzymes associated with C, N and P mineralisation were determined for bulk and
rhizosphere soil respectively. For this we used fluorometrically labelled substrates, following the method of Bell
et al., 2013. Two g frozen soil was mixed to a slurry (1:33 w:v) with MilliQ water in a laboratory blender for one
minute. The slurry was pipetted into 96 well plates with three technical replicates and given fluorescent substrates
(4-methylumbelliferone; MUB and 7-amino-4-methylcoumarin: MUC) in accordance with the Bell et al. protocol
(2013). The samples were then incubated at 25 °C for three hours and analysed for fluorescence with a
CLARIOstar plate reader (BMG LABTECH GmbH, Germany). Four enzymes (a-D-glucopyranoside (AG), B-D-
glucopyranoside (BG), B-D-cellobioside (CB), and B-D-xylopyranoside (XYL)) targeted C-rich compounds
(sugar, cellulose, hemicellulose), two enzymes (L-Leucine-7-aminopeptidase (LAP) and N-acetyl-p-D-
glucosamine (NAG)) targeted N-rich compounds (proteins and chitin), and acid phosphatase (PHOS) targeted
organic compounds with P. These enzymes are considered representative of the total enzyme pool active in the
soil.

S2. Enzymatic activity results

Enzyme activities decreased significantly with depth but did not differ significantly between soil or CO, treatment
(Table S2.3 and S2.4). One exception to the general trend was CB (b-D-cellobioside) that did not decrease with
depth and was significantly higher in rhizosphere soil compared to bulk soil. Notable is the difference in
magnitude for N targeting and P targeting enzymes where P enzymes where twice as abundant than N. The two

to one pattern was maintained as the enzyme activity declined with soil depth.



20

21
22
23
24
25

Table S1. Potential enzyme activity and stoichiometry of enzymes targeting C, N and P compounds (umol h-1 g) for bulk and rhizosphere soil of a mature Eucalyptus forest

soil exposed to ambient and elevated CO- for three depths (0 to 10 cm, 10 to 30 ¢cm, transition), with standard error in parenthesis. Four enzymes (a-D-glucopyranoside (AG),

B-D-glucopyranoside (BG), B-D-cellobioside (CB), and B-D-xylopyranoside (XYL)) targeted C-rich compounds (sugar, cellulose, hemicellulose), two enzymes (L-Leucine-7-

aminopeptidase (LAP) and N-acetyl-p-D-glucosamine (NAG)) targeted N-rich compounds (proteins and chitin), and acid phosphatase (PHOS) targeted organic compounds

with P.
Enzyme Sum Stoichiometry
Layer AG  BG CB XYL LAP  NAG PHOS C N P CN CP NP  pH
Bulk Ambient
164 235 338 65.9 15 08
0-10 53() 38909 1w o 1y 2163 1210@73) (844D TR 1219Q73) | g3 op 0702 5801
1030 [35(1) 95(L7) 41(1) 66(L2) 16.3(4.3) 104(08) 47.6(10.2) | 23.6(4) 26.8(4.6) 47.6(10.2) ((1):31) (8:2) 06(0) 6(0.1)
» 16 07 03
transition | (% 25(1) 11(04) 14(05) 93(18) 52(14) 25(63) |66(3) 45@7) 2563 | o1 o7 0702 580D
Bulk Elevated
53 358 125  20.9 317 745 555 14 07
0-10 43 (13 Go 6 2808 o 13956 | 33 qoa 19562 | o5 g 050D 5702
5.8 11.1 39.2 14 08
10-30 Qo 15467 63 oo 18763 7@ 65918 | jo7 30768 65908 | g g 060D 50D
transition (‘l‘:g) 73(18) 47(12) 52(12) 34(L1) 161(93) 236(5.2) |27 (45) (13?) 236(5.2) |2(05) ((1):;) 0.7 (0.2) 6.1(0.2)
Rhizosphere Ambient
52 524 163 218 336 957 692 16 08
0-10 01 Wh Gh 66 (aa 56O 1199@34) | orl OF 110984 | o o] 0702 5900
5.3 14 09
10-30 (13 12504 T7(1L6) 99(13) 165(44) 135(18) 6LA(Y [B/5(4) 0@ 614 | g3 3 050D 590
transition (‘1‘:2) 123(6.1) 65(3.4) 9.4 (4.1) 13.3(2.4) &g:;) 56.2 (13.9) (ﬁ:g) 33(11.6) 562 (13.9) |1(0.3) (8:% 0.6 (0.1) 5.7 (0.1)

Rhizosphere Elevated
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Enzyme

N:P pH
05(0.1) 5.7(0.2)

05(0.1) 5.8(0.1)

Sum Stoichiometry
Layer AG BG CB XYL LAP NAG PHOS C N P C:N C:P
3.9 12.4 20.1 70.8 54.8 1.3 0.7
0-10 (1.2) 34.4 (8.1) (3.5) (4.3) 25.1(7.4) 29.7(6.9) 126.1 (40.6) (16.3) (12.9) 126.1 (40.6) ©01)  (0.1)
10-30 6.6 17.8(3.2) 6.8(1) 114 16 (2.6) 23.9(4) 97.1(246) [42.6(4.3) 40(5.7) 97.1(24.6) L2 0.7
(2.1) R ' (1.4) ' ' ' ' AT ' ' ' 0.2) (0.2
L 45 10.4 32.1 375 1.4 0.9
transition (1.3) 17.2 (3.8) (3.5) 6.3(1.5 5.4(1.1) (15.5) 53.1(16.8) |38.3(5.2) (15.8) 53.1(16.8) 03)  (0.2)

0.8(0.3) 6(0.3)



27  Table S2: Model F statistic and significance levels for potential enzyme activity. Significance of P values are in
28  bold and as indicated: *** indicate P < 0.001; ** indicate P < 0.01 and * indicates P < 0.05.
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sum stoichiometry

AG BG CB XYL LAP NAG PHOS C N P C:N C:P N:P pH

CO; 098 0 001 003 08 155 019 (002 0 019 | 1.530.72 0.14 0.03
23.28 18.44 22.84 11.96 6.37 17.62 (242 1441 17.62

depth 145 *k%k *k%k **k* **k* ** *k*k *k*k **k*k **k*k 051 048 073 067
: 3.05

soil 09 242 °° 083 022 250 148 |243 203 148 | O 0 0 017
COzdepth  [1.25 1.77 281 057 042 116 042 |1.83 113 042 | 33 %42 103 284
COz:soil 101 038 015 043 001 0 001 [051 0 001 |1.84113 0.04 0.04
depth:soil ~ [1.02 0.27 156 081 006 1.01 096 [059 074 096 | 003 0 005 0.38

COz:depth:soil|0.07 0.41 0.29 025 0.02 012 0.12 |0.04 006 0.12 | 034022 007 O
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