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Table S1. Soil parameters used for sugarcane growth simulations at Burdekin (APSoil No 682).
	Depth (cm)
	BD (g/cc)
	AirDry (mm/mm)
	LL (mm/mm)
	DUL (mm/mm)
	SAT (mm/mm)
	Sugar LL (mm/mm)
	Sugar PAWC (162 mm)
	Sugar Kl (/day)
	pH 
(1:5 water)
	Organic Carbon (%)

	0-15
	1.351
	0.05
	0.21
	0.24
	0.49
	0.21
	4.5
	0.1
	8.15
	1.16

	15-30
	1.377
	0.05
	0.24
	0.27
	0.48
	0.24
	4.5
	0.08
	8.24
	1.11

	30-60
	1.457
	0.05
	0.24
	0.35
	0.45
	0.24
	33
	0.05
	8.14
	0.98

	60-100
	1.563
	0.05
	0.26
	0.31
	0.41
	0.26
	20
	0.04
	7.75
	0.79

	100-150
	1.589
	0.05
	0.23
	0.34
	0.4
	0.23
	55
	0.03
	8.12
	0.48

	150-200
	1.695
	0.05
	0.21
	0.3
	0.36
	0.21
	45
	0.02
	8.53
	0.26



BD: bulk density; AirDry: air dry mm water/ mm soil; LL15: lower limit of plant-extractable soil water (i.e., water content at 15 bar); DUL: volumetric water content at drained upper limit; SAT: volumetric water content at saturation; PAWC: plant available water capacity; KL: root water extraction rate.









Table S2. Plausible ranges of selected variety parameters as reported in the literature, and modifications performed after sensitivity analysis. The modifications applied both to the plant crop and ratoons. q117n is the cultivar with modified parameters values obtained after the sensitivity analysis.
	Parameter
	Description
	Unit
	Range
	q117
	q117n

	cane_fraction
	Fraction of accumulated biomass partitioned to cane

	g g-1
	0.65–0.86
	0.70
	0.75

	sucrose_fraction_stalk
	Fraction of accumulated biomass partitioned to sucrose

	g g-1
	1.0··0.55–1.0··0.64
	1.0··0.55
	1.0··0.59

	min_sstem_sucrose
	Minimum stem biomass before partitioning to sucrose commences

	g m-2
	800–1500
	800
	1500

	green_leaf_no
	Green leaf number
	leaves
	10–13
	13
	10



Table S3. Comparisons between observed and predicted cane yield and commercial cane sugar for default cultivars q117, q124, q138 and nco376 and the ‘modified’ cultivar q117n. MAE and RMSE refer to mean absolute error and root mean square error, respectively. q117n is the cultivar with modified parameters values obtained after the sensitivity analysis.
	Cultivar
	Cane yield
	Commercial cane sugar

	
	MAE (t/ha)
	RMSE (t/ha)
	MAE (pct point)
	RMSE (pct point)

	q117
	53
	63
	2.8
	4.4

	q124
	53
	63
	2.8
	4.4

	q138
	53
	63
	1.1
	3.1

	nco376
	17
	44
	3.5
	5.5

	q117n
	36
	52
	1.2
	2.3



Table S4. Variable costs (AUD ha−1) for plant and ratoon crops in the Burdekin region, Australia are based on 2021–22 estimates provided by ABARES (Topp et al. 2021). Note that the costs here do not include irrigation, fertiliser, and harvesting costs. Irrigation and fertiliser costs were estimated by the total irrigation water volume and total urea amount, respectively, used in simulations for each plant or ratoon crop. Water charge is AUD 53.34 per megalitre (Lower Burdekin Water, 2022). Urea price is AUD 750 t−1 harvesting cost were estimated with a rate of AUD 10.81 t−1 (Department of Agriculture and Fisheries, 2024). 
	Cost category
	Plant crop
	Ratoon crop

	Planting operation
	820
	0

	Fuel
	201
	201

	Repairs and maintenance
	401
	401

	Crop chemicals
	163
	163

	Wages for hired labour
	291
	291

	Administration
	25
	25

	Rates
	396
	39 6

	Handling and marketing
	84
	84

	Electricity
	237
	237

	Total
	2618
	1798
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Figure S1: APSIM-Sugar simulated fresh cane yields (bars) for a six-year crop cycles (plant cane and four ratoons) at Burdekin district, employing historical daily weather data (1889–2015) at Ayr DPI research station and an average irrigation water amount of 40 mm. Observed yields at farm level (2005–2016) and regional level (1942–2014) are also shown. Farm level data were derived from case studies conducted in the Burdekin region (this study); regional yield datasets were supplied by the Canegrowers, Australia (http://www.canegrowers.com.au/).
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