












  

 
Chart 5: relationship between sensor readings and mean yield of all treatments  

Chart five above shows the later stage of imagery taken during late flowering has a reasonable 
relationship with yield, NDVI being significantly stronger than NDRE which goes against suggestions 
from other sources. Debates are ongoing about the usefulness of this information and it is unlikely to be 
useful for any nitrogen decision making at such a late growth stage.  

 



  

 
Image 2: The variable rate nitrogen map from 10ha of a canola paddock using NDRE, trial site cut out from bottom left  

Image two shows the amount of variability over a 10ha strip of canola, at time of imagery around early 
green bud stage 800GDD this 10ha had received no nitrogen. This imagery was in line with a typical 
top dress timing and converted to a 28m grid to line up with the urea spreader. Using the NDRE results 
from the trial site compared to the plots of increasing rates of nitrogen at the same time the paddock 
imagery was created, a theorised modeled nitrogen requirement can be calculated. The average of the 
three zones over the paddock would suggest three rates are required, 180kg of N/ha, 69kg N/ha and 
24kg N/ha. However, results suggest that the relationship between NDRE and nitrogen rate at this 
stage was not very strong. Nitrogen rate selection is mostly influenced by the potential yield at the time 
of application and working back from 80kg N/t of canola required, growers attitude towards risk and 
spring forecast.  





  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Trial Details    Site and Design   

Crop: Canola  Treated Plot Width: 1.38m  

Variety: 
Hyytech Trophey 
TT  Plot Centre: 2m  

Planting Date: 8/05/2018  Treated Plot Length: 10m  

Planting Method: Direct drilled  Treated Plot Area: 13.8m2  

Planting Equipment: TPS017     

Planting Rate: 1.25 and 2.5kg  Harvest Details   

Depth 0.5-1.5cm  Harvest Date: 26/11/2018  

Stubble Cover: 0  

Row Spacing, Unit: 23cm  

No. Rows: 6  

Paddock History, 2017: Wheat  

Paddock History, 2016: Phalaris/Balansa pasture 

Paddock History, 2015: Phalaris/Balansa pasture 

Maintenance      
    Maintenance   Rate   

No. Date Product Name Rate Unit Description 

 10/03/2018 Gypsum 2500 kg  

1 
8/05/2018 
 
 
 
 
  

Roundup Ultramax 2.5 L Knockdown 

2 Stomp 2 L IBS 

3 Simazine 1 kg IBS 

4 Granulock Z + Flutriafol 130.0 kg/ha Below seed 

5 Atrazine 1.0 kg PSPE 

6 Astral 250.0 mL PSPE 

7 
13/06/2018 
 
 
 
  

Atrazine 1.1 kg GS11-14 

8 Select 500.0 mL GS11-14 

9 Lemat 100.0 mL GS11-14 

10 Lontrel 120.0 mL GS11-14 

11 Hasten 1.0 % v/v GS11-14 

12 16/07/2018 Prosaro 450.0 mL GS15 

13 4/09/2018 Aviator Xpro 600 mL GS 64 

• Deep soil nitrogen testing strongly 
reflected crop response to nitrogen rate 
and timing. 

 

• Nitrogen rate was more important than 
timing in this trial. The 100kg of nitrogen 
rate was just as effective applied at later 
stages. 

 

• In this trial applying any nitrogen rate 
and timing was equally effective at 
alleviating damage from water logging.  

 

• At the optimum yield 70kg of nitrogen 
was required per tonne.  

 

• The highest significant yielding treatment 
was also the most economical with a risk 
reward return of $4.59. 

 





  

 
 
Trial results demonstrate confidence in deep nitrogen soil testing to predict likely response from 
nitrogen rate and timing. The highest significant yield was achieved once 100kg of nitrogen was 
applied resulting in 3.6t/ha. Including potential nitrogen mineralisation from organic carbon there was 
between 70-80 kg of nitrogen required per tonne. Nitrogen rate had the highest impact on yield with 
1.06t/ha yield increase over untreated at the most significant result.  
There was no significant yield difference between the 100kg of nitrogen applied all up front at the two-
leaf stage, all at the green bud stage just prior to bolting or split 50/50 between green bud and 5% 
flowering stage. It’s important to note that pre-seeding nitrogen levels were very adequate and mostly 
in the top 40cm however under these conditions this validates that growers can confidently stagger 
nitrogen applications at later stages to manage seasonal risk without losing yield.  
There was no typical reduction in oil concentration seen as nitrogen rates increased, grain quality 
results were not significant and ranged widely due to site variability. 
 

Water logging scores were assessed against nitrogen rate and timing, no significant difference could be 
determined in the results, attempts to exclude rep one which received no water logging damage or 
excluding all plots that did not receive damage did not improve the statistical outcome. The only 
potential outcome is that applying nitrogen, regardless of rate or timing, has a positive impact on 
alleviating yield loss due to water logging in canola as seen in chart 6. Water logging scores were above 
ground visual symptoms only. 

 



  

Chart 6: Visual water logging damage scores against nitrogen rates  

 
 

 
 

Treatments that received a nitrogen application post water logging period were not significantly higher 
yielding than treatments of the same application rate applied before water logging, indicating that when 
severe water logging occurs a post application of “rescue nitrogen” isn’t always effective, more work 
should be completed on the effectiveness of post water logging nitrogen applications before claims are 
made.  

 

 

 
Carbon nitrogen ratios were tested across three treatments to measure how much the over applied 
nitrogen remains in the stubble. Results showed a significantly lower C:N ratio in the treatments with 
nitrogen rates in excess to crop requirement, which could mean less nitrogen immobilisation from 
stubble in the following season. 
Because there was no original intention to measure stubble post-harvest the harvester was not setup 
to do so, if an assumption is made that there was 4000kg of stubble which typically contains 45% 
carbon content, there would be 1800kg of carbon in the stubble, if the C:N is 95:1 there would be 
18.9kg/ha of nitrogen in the stubble, at 52:1 it would be 35.5kg/ha nitrogen. 45kg of nitrogen is 



  

required to decompose 4000kg of stubble therefore at 95:1 there is a net loss of 26kg of nitrogen to 
immobilisation, however at 52:1 there is only 9.5kg of nitrogen immobilised. Refenced from GRDC 
Managing Soil Organic Carbon.  
 

 
 
 
 
Chart 7 Yield results from seeding rates assessed across all treatments  

Seed Rate  MEANS Yield 

25 plants/m2 3.164 b 

50 plants/m2 3.473 a 

LSD P=.05 0.1888 

Standard Deviation 0.4202 

CV 12.6636 

Prob F 0.0019 

A statistical yield increase over the higher seeding rate by 0.31t/ha was found, however other similar 
trials in the past have not shared this result, the CV could be considered too high for this scenario so no 
further claims can be made.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







  

of the three or four rate zones will be taken including in crop deep nitrogen tests 
followed by a post-harvest deep nitrogen test, plant population counts and biomass will 
also be used to measure accuracy. A yield map of the paddock may also show evenness. 

Further work needs to be assessed on alternative modeling to better fit the nitrogen 
response curve to sensor readings. 

Potentially a ratio could be used of NDRE and NDVI or others to better the fit curve.  

Whilst we are yet to use the any of the multi spectral images at a commercial scale the 
results show some significant challenges for the ability to use the sensors as variable 
rate nitrogen maps over canola. It would seem a high level of uniformity is needed 
across the paddock and there must be no other limiting factors other than nitrogen that 
could have a visual symptom on the crop. It is likely for success the paddock must have 
even plant population, similar soil type (rooting depth, OC%), be completely weed free 
and disease free. 

 

 

 

 
 




