
Agronomic risk analysis decision-support tools for Tasmania 

CropARM is a simple software tool that provides information on long-term risk when comparing 
different agronomic management options (see http://www.armonline.com.au/#/wc). Simulations 
use 115 years of climate records at each site to predict the year-to-year variability in outcomes. The 
effect of different levels of inputs can be compared side-by-side. The management factors that can 
be examined include: 

• Crop type 

• Stored soil water at planting 

• Sowing date 

• Maturity length 

• Plant population 

• Row configuration 

• Soil nitrogen content at sowing 

• Nitrogen fertiliser rate (applied at sowing and/or within crop) 

Each factor contains 3 to 6 levels from which to choose. These levels can constitute the scenario 
comparison or any number of levels (acts like a input ‘rate’ trial) or these factors can be combined 
with multiple levels within any other factor (similar to a ‘factorial’ experiment). 

CropARM has approximately 20 output options, including crop yield, water use, days to harvest as 
well as temperature stress indices (e.g. frost/low temperatures around flowering). It also includes a 
simple gross margin calculator. 

Using the Agricultural Production Sytems SIMulator (APSIM), the Water for Profit team calibrated 
the model to ten sites in Tasmania using experimental yield and total biomass data measured for 
rain-fed and irrigated wheat crops. These APSIM files were then validated (compared against 
observations), and after a final adjustment were incorporated into the CropARM interface to enable 
Tasmanian users to examine the likely effects of agronomic management on long-term risk. 

Having access to the tool for Tasmanian conditions allow users to contrast not only agronomic 
effects of their cropping rotations but also NRM effects of different management scenarios. For 
example, the plot in Fig. 1 shows that Tennant and Revenue cultivars tend to leave less mineral 
nitrogen in the soil at harvest compared with the Mackellar cultivar over the long-term. Assuming 
mineral N in the soil translates to N losses, it may be assumed that Mackellar results in greater N 
losses to the environment, assuming all crops have the same N initially applied at sowing. With 
respect to water used over the course of the growing season, Revenue and Tennant extract more 
water, and presumably, would result in less rainfall infiltration into the ground water table 
compared with Mackellar (Fig. 2). 

Efficiency in the use of irrigation water applied may also be compared in CropARM. Fig. 3 
demonstrates that heavy irrigation throughout the crop lifecycle (irrigate to field capacity whenever 
soil water deficit > 10 mm between Zadoks Stage 10 and 70) results in lower water-use efficiency 
compared with (e.g.) light irrigation only at flowering (irrigate to field capacity whenever soil water 
deficit > 50 mm between Zadoks Stages 60 and 70). Fig. 3 also demonstrates how longer irrigation 



over the crop lifecycle (as shown by the ‘Light’ and ‘Heavy’ regimes in Fig. 4) can mitigate the longer 
term risk associated with variability in water-use efficiency. 

CropARM can also be used to contrast management effects given the current within-season climatic 
forecast. Fig. 4 reveals how the effects of the Southern Oscillation Index (SOI) phase 4 (rapidly rising) 
compare with phase 1 (consistently negative) for different sowing dates and irrigation regimes. For 
example, higher grain yields may be expected for dryland sowing on 15 July in SOI phase 1 
(compared with dryland sowing on 15 July in SOI phase 4), but much of this difference is alleviated 
when heavy irrigation at flowering is applied. 

For more decision-support, see http://www.armonline.com.au/  

 

Figure 1. Mineral nitrogen remaining in the soil at harvest for three wheat cultivars (Mackellar, 
Revenue and Tennant) over the long-term at Cambridge, Tasmania. 

 

 

Figure 2. Total evapotranspiration from crop emergence to maturity at Cambridge, Tasmania, for 
three wheat cultivars (Mackellar, Revenue and Tennant). 

http://www.armonline.com.au/


 

Fig. 3. Water-use efficiency of total crop biomass at harvest for five scenarios (left to right): 
dryland, light irrigation throughout the crop lifecycle, light irrigation at flowering, heavy irrigation 
throughout the crop lifecycle, or heavy irrigation at crop flowering for Mackellar crops sown at 
Longford, Tasmania 

 

Fig. 4. Example of how CropARM may be used for forecasting effects of different sowing dates and 
irrigation taking into account different seasonal climates (left to right: dryland sowing 15 April in 
SOI phase 4, dryland sowing 15 April in SOI phase 1, heavy irrigation at flowering sowing 15 April 
SOI phase 1, heavy irrigation at flowering  sowing 15 April SOI phase 4, dryland sowing 15 July in 
SOI phase 4, dryland sowing 15 July in SOI phase 1, heavy irrigation at flowering sowing 15 July SOI 
phase 1, heavy irrigation at flowering  sowing 15 July SOI phase 4; SOI = southern oscillation index, 
heavy irrigation defined in the text, SOI phase 1 = consistently negative, SOI phase 4 = rapidly 
rising). 


