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Figure S1 Comparison of simulated crop yield and field-level mean yields derived from yield maps at BARS.
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Figure S2. Total N2O emissions per hectare simulations for lucerne-lucerne-lucerne-canola-wheat-wheat systems (3LCWW) and canola-wheat-wheat systems (CWW) under different nitrogen management practices and three initial soil organic carbon (SOC) conditions (0.8%, 1.2% and 1.6%) from 2025 to 2225. The grey vertical line indicates 2050, the target year for Australia's net zero emissions goal.
[image: ]
Figure S3 Cumulative cradle-to-farm-gate net emissions per hectare projections for lucerne-lucerne-lucerne-canola-wheat systems (3LCWW) and canola-wheat-wheat systems (CWW) under different nitrogen management (N300-N500) practices from 2025 to 2225. The system is a carbon sink when net GHG emission is less than 0, otherwise it is a carbon source. The grey vertical line indicates 2050, the target year for Australia's net zero emissions goal.
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Figure S4 Soil organic carbon (SOC) of the whole soil profile projections for lucerne-lucerne-lucerne-canola-wheat-wheat systems (3LCWW) and canola-wheat-wheat systems (CWW) under different nitrogen management practices (N300-N600) from 2025 to 2225. The N rates refer to fertiliser nitrogen applied to each canola and wheat cultivation season in the rotation. The grey vertical line indicates 2050, the target year for Australia's net zero emissions goal. Note that an increase in SOC equates to a removal of CO2 from the atmosphere, i.e. a negative emission. 
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Figure S5 Biomass of lucerne harvested as hay and residue biomass of canola and wheat returned to the field (difference between total aboveground biomass and grain yield), and the yield of canola and wheat.

OFFICIAL

OFFICIAL

image5.png
Residue return to the soil (t ha™t )

B i e SRS
g 1 é%‘# Tﬁ% ﬁ%ﬁ ;ﬁ% ﬁ% :
e MHgRgR] 8 20 )

Year

E9 no ] n100 E N200
E nNso ] N1so E N300

N input




image6.png
Yield (tha™)
6w o ©

3LCww

o w o o
PR S S

o w o ©
PR S S

i é%# - -r':f% ?%E .
s g7 - fﬁéé £ g
##J H% ﬁ _,_-.- '1'?# :ﬁﬁ i

T
lucerne

T T T
canolal wheatl wheat2 cano\al wheatl wheatz

Year

1 N100 - N200
N input
ES nNso ] N15o E N300





image1.png
Simulated Yield (kg/ha)

6000 A

4000 A

2000

Crop

canola

oats

wheat

RMSE = 729.64kg/ha

NRMSE = 26.7%
Rz = 0.765

2000

4000
Observed Yield (kg/ha)

6000





image2.png
Total N,O emissions (kg ha‘l)

3LCww cww

154

10+

8'0

= =
o wn
T

w
L

o
M

154

10+

9'T

04

2025 2075 2125 2175 22252025 2075 2125 2175 2225
Year

N management scenario — NO — N50 — N100 — N150 — N200




image3.png
Cumulative net GHG emissions per hectare (t CO,-e ha™t )

N300

N350

N400

N500

N600

1500

10004

5004

MMOITE

15004

10004

5004

[

.

2

2

MMD

7
28 48"

% 302 212 502 51 0% N0 500 617 02 1% 033000 161% 00 12 B (610 0% 10

Year

Initial SOC (%) — 0.8 — 1.2 — 1.6





image4.png
SOC (tha™t)

Jel

3LCWW

cww

1404

120 A

1004

e

Y

00€EN

1404

1204

1004

el

0SEN

1404

1204

1004

007N

1404

1204

1004

JNe)

00GN

1404

1204

1004

9

NS TS S

009N

2025

2075

2125

2175

22252025
Year

2075

2125

Initial SOC (%) — 0.8 — 1.2 — 1.6

2175

2225





