Supplementary file 6

The following definitions are used for the variables that characterise root growth in images of the rhizotron system (RS):



where TP, TN, FP, and FN correspond to true positive, true negative, false positive, and false negative pixels obtained by comparing automated segmentation outputs against manually annotated binary masks.
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
· [bookmark: _Hlk24995833][bookmark: _Hlk24996861]Vertical Root Length (VRL): The difference between the minimum and maximum vertical coordinates of the visible root system grown in the RS. The measured value is expressed in units of mm.   
· Horizontal Root Length (HRL): The difference between the minimum and maximum horizontal coordinates of the visible root system grown in the RS. The measured value is expressed in units of mm.
· [bookmark: _Hlk24996567][bookmark: _Hlk24998333]Vertical Growth Rate (VGR): The difference between the VRL values at 2 different time points (t) divided by the time interval (δt), i.e., 
· . 
· The calculated value is expressed in units of mm day-1.  
· Horizontal Growth Rate (HGR): The difference between the HRL values at 2 different time points (t) divided by the time interval (δt), i.e., 
· [bookmark: _Hlk24997834]. 
· The calculated value is expressed in units of mm day-1.  
· [bookmark: _Hlk24996701]Root Growth Rate (RGR): The weighted sum of the VGR and HGR values. The weights are defined by the corresponding RS dimensions of height (400 mm) and length (261 mm), i.e.
· [bookmark: _Hlk24998045] 
· The calculated value is expressed in units of mm day-1.  
· Average Root Growth Rate (ARGR): The average value of the RGR values from each time point (t), i.e.,
·   
· The calculated value is expressed in units of mm day-1. 
· Average Vertical Growth Rate (AVGR): The average value of the VGR values from each time point (t), i.e.,
·   
· The calculated value is expressed in units of mm day-1. 
· Average Horizontal Growth Rate (AHGR): The average value of the HGR values from each time point (t), i.e., 
·  
· The calculated value is expressed in units of mm day-1. 
· Root Hair to Root Ratio (RHtRR): The ratio of the VP root hair area (VPRHA)  to the projected root area (PRA). 
· 
· The measured value is dimensionless (mm mm-1).
· Average Root Hair to Root Ratio (ARHtRR): The average value of the RHtRR values from each time point (t), i.e.,
·  
· The calculated value is dimensionless. 



