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Fertigation Demonstration on Wheat, 
Canola, and Dry Beans 

 

Funding 

Funding for this project provided by the Agriculture Demonstration of Practices and Technologies 
(ADOPT) program. 

Organizations 

• Irrigation Crop Diversification Corporation, (ICDC) 

• Saskatchewan Ministry of Agriculture (MoA) 

Principle Investigators 

• Gursahib Singh, ICDC 

• Sara Ingell, MoA 

Objectives 

This project was intended to demonstrate and compare the benefits of three different fertigation 
treatments on wheat, canola, and dry beans at three different timings. The project idea is to present the 
Saskatchewan irrigators with each treatment’s outcome and provide beneficial treatment 
recommendations. 
 

Research Plan 

 The plot layout for this demonstration was a randomized complete block design with four replications. 
Each crop was established as an independent trial. The variety of wheat used in this demonstration was 
AAC Wheatland VB, canola was L340 PC, and dry bean was CDC Blackstrap. Targeted rates of N at 
seeding included the background soil N (0-24”) plus applied N fertilizer. When seeded, urea was side 
banded, phosphorus was seed placed, and the rates of N requirements for each crop were compared to 
the ICDC Economics and Agronomics Guide. To mimic the fertigation process, UAN was dribble banded, 
and the plots were irrigated immediately afterward. UAN was applied at 30 lbs./ac. which is the 
standard N rate for fertigation. UAN was applied at two crop stages: the early vegetative growth stage 
and the reproductive stage. Fertigation of all plots was done in the morning to ensure the canopy was 
cool to reduce the chance of leaf burn. The table below represents the treatment schedule for each 
crop.  
 
Table 1. Fertigation Treatment Schedule 

Wheat 
Trt# Treatment* Timing 

1 170 lbs N/ac at seeding (Soil+ fert N) Seeding 
2 140 lbs N/ac (Soil+ fert N) + 30 lbs N/ac (UAN)  3-5 leaf stage 
3 140  lbs N/ac (Soil+ fert N) + 30 lbs N/ac (UAN) Flag leaf 
   

Canola 
Trt# Treatment Timing 

1 160 lbs N/ac at seeding (Soil+ fert N) Seeding 
2 130 lbs N/ac (Soil+ fert N) + 30 lbs N/ac (UAN)  3-5 true leaf stage 



  
54 

3 130 lbs N/ac (Soil+ fert N) + 30 lbs N/ac (UAN) Flowering 
   

Dry bean 
Trt# Treatment Timing 

1 90 lbs N/ac at seeding (Soil+ fert N) Seeding 
2 60 lbs N/ac (Soil+ fert N) + 30 lbs N/ac (UAN)  V3-V4 stage 
3 60 lbs N/ac (Soil+ fert N) + 30 lbs N/ac (UAN) R1-R2 stage 

 

Results 

Trial sites for all three demonstrations were soil sampled in the spring of 2023, and samples were 
submitted to Agvise for nutrient analysis. The soil available N was low across all three sites, and the 
supplemental fertilizer rates were calculated for each crop based on the treatments. 
 

Table 2. Soil Test Available Nutrients at each trial site 

Crops Depth 
(cm) pH 

O.M. 
(%) C.E.C. 

NO3-N (lb 
N/ha) P (ppm) K (ppm) 

SO3-N (kg 
S/ha) 

Wheat        
 

 0 – 15 7.7 2.7 17.4 4 6 317 16 

 15 – 30    6   16 

 30 - 60    10    

Canola         

 0 – 15 7.9 2.5 20.6 5 4 331 28 

 15 – 30    3   24 

 30 - 60    6    

Dry bean         

 0 – 15 7.8 2.9 19.6 7 7 307 42 

 15 – 30    4   120+ 

 30 - 60    10    

 
Wheat 
The wheat yield exhibited significant variations among the three treatments investigated in this 
demonstration. Notably, the fertigation treatment demonstrated higher wheat yields compared to 
Treatment one [170 lbs N/ac at seeding (Soil+ fert N)], where all the fertilizer was side-banded at 
seeding. Interestingly, there was no significant difference in wheat yield between the two fertigation 
timings (140 lbs N/ac (Soil+ fert N) + 30 lbs N/ac (UAN) at 3-5 leaf stage vs. 140 lbs N/ac (Soil+ fert N) + 
30 lbs N/ac (UAN) at flag leaf), indicating that wheat responded favorably to split N fertilizer treatments. 
 
The trend observed for grain protein content was similar to the yield response to the three treatments, 
with the fertigation treatment resulting in a 0.8% higher protein content than Treatment 1. Additionally, 
test weight showed a distinct pattern and increased as fertigation was delayed to the flag leaf stage, and 
Treatment 1 exhibited the lowest test weight. 
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However, thousand kernel weight and plant height remained unaffected by the three treatments tested. 
 
Canola 
Canola yield demonstrated significant variations among the three treatments tested. The highest yields 
were observed in Treatment one [160 lbs N/ac side banded at seeding (Soil+ fert N)] and Treatment 2 
(30 lbs N/ac (UAN) at 3-5 true leaf stage), while yield decreased when fertigation was delayed to the 
flowering stage. The decline in yield during delayed fertigation may be attributed to leaf injury caused by 
the liquid fertilizer, as illustrated in Figure 2. This leaf injury was particularly evident in the later 
fertigation application treatment for canola. 
 
Notably, leaf injury was also observed in the early fertigation application timing (Figure 1), but it did not 
adversely affect the canola yield potential, as the plants were able to overcome this challenge during the 
early growth stage. Importantly, none of the other recorded parameters, including oil content, test 
weight, thousand kernel weight (TKW), and plant height, were influenced by the tested treatments. 
 
Dry bean 
In this demonstration, three treatments tested on dry beans had significant variations in yield. The dry 
bean yield for treatment one [90 lbs N/ac at seeding (Soil+ fert N)] and treatment two [60 lbs N/ac (Soil+ 
fert N) + 30 lbs N/ac (UAN) at V3-V4 stage] exhibited similarities, but a decline in yield became evident 
when the fertigation application was postponed to the reproductive stage [60 lbs N/ac (Soil+ fert N) + 30 
lbs N/ac (UAN) at R1-R2 stage]. Similar to canola, leaf injury was observed after the delayed fertigation 
application (Figure 3 and 4). It appears that dry beans struggled to recover from this injury, leading to a 
subsequent reduction in yield. 
 
None of the quality parameters were found to be influenced by the tested treatments. 
 
Table 3. Analysis of variance (P-values) for N fertigation treatments in wheat at Outlook, SK 2023. Means 
within a column followed by the same letter do not significantly differ (LSD, P ≤ 0.05).  

Trt# 
Yield 
(kg/ha) 

  
Protein 
(%) 

  
Test 
wt 
(Kg/hl) 

  
TKW 
(g) 

Plant 
height 
(cm) 

170 lbs N/ac at seeding (Soil+ fert N) 6486 B 11.4 B 80.2 B 40.7 84.6 

140 lbs N/ac (Soil+ fert N) + 30 lbs N/ac 
(UAN) at 3-5 leaf stage 

7314 A 12.2 A 80.6 AB 39.9 88.3 

140  lbs N/ac (Soil+ fert N) + 30 lbs N/ac 
(UAN) at flag leaf 

7370 A 12.2 A 80.9 A 40.7 85.7 

Grand Mean 7057   11.9   80.5   40.5 86.2 

Pr > F 0.02   0.01   0.02    NS NS 

CV 5.38   2.38   0.33   2.25 3.33 

UAN- Urea Ammonium Nitrate 
NS- nonsignificant 

         



  
56 

Table 4. Analysis of variance (P-values) for N fertigation treatments in canola at Outlook, SK 2023. Means 
within a column followed by the same letter do not significantly differ (LSD, P ≤ 0.05).  

Trt# 
Yield 
(kg/ha) 

  
Oil  
(%) 

  
Test 
wt 
(Kg/hl) 

  
TKW 
(g) 

Plant 
height 
(cm) 

160 lbs N/ac at seeding (Soil+ fert N) 3887 A 43.8   64.5   3.5 93.2 

130 lbs N/ac (Soil+ fert N) + 30 lbs N/ac 
(UAN) at 3-5 true leaf stage  

3886 A 44.3   64.6   3.5 93.7 

130 lbs N/ac (Soil+ fert N) + 30 lbs N/ac 
(UAN) at flowering 

3554 B 43.8   64.8   3.4 94.1 

Grand Mean 3776   43.9   64.6   3.4 93.6 

Pr > F 0.04   NS   NS   NS NS 

CV 4.43   0.73   0.52   4.56 2.7 

UAN- Urea Ammonium Nitrate 
NS- nonsignificant 

         
Table 5. Analysis of variance (P-values) for N fertigation treatments in dry bean at Outlook, SK 2023. 
Means within a column followed by the same letter do not significantly differ (LSD, P ≤ 0.05).  

TRT# 
Yield 
(kg/ha) 

  
Protein 
(%) 

  
Test 
wt 
(Kg/hl) 

  
TKW 
(g) 

Plant 
height 
(cm) 

90 lbs N/ac at seeding (Soil+ fert N) 3268 A  -   400.3    140.8  50.3 

60 lbs N/ac (Soil+ fert N) + 30 lbs N/ac (UAN) 
at V3-V4 stage 

3254 A  -    404.4   140.3  49.7 

60 lbs N/ac (Soil+ fert N) + 30 lbs N/ac (UAN) 
at R1-R2 stage 

2782 B  -    404.3   132.3  49.2 

Grand Mean 3101        403.2   137.8  49.7 

Pr > F 0.01        NS   NS  NS 

CV 4.43        1.53   4.29  1.7 

UAN- Urea Ammonium Nitrate 
NS- nonsignificant 

 

Conclusion 

This project offers valuable insights for Saskatchewan irrigators, showcasing the potential benefits of 
split N fertigation treatments for wheat, canola, and dry beans. The findings underscore the critical role 
of timing in fertigation applications, highlighting its implications for optimizing crop yields and 
minimizing adverse effects. While wheat exhibited significant yield variations, favoring fertigation 
treatments over conventional side-banding at seeding, it's noteworthy that in the case of canola and dry 
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beans, the conventional side-banding practice proved more effective than fertigation. These results are 
based on one year of data, providing the foundation for informed decision-making. However, for 
comprehensive recommendations and enhanced agricultural practices in the region, it is advisable to 
conduct long-term field trials. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 


