
Interim Research Report: Canadian Turfgrass Research Foundation  
 

Fall Applications of Foliar Applied Nitrogen and Potassium 
Their Effect on Winter Cold Hardiness and Spring Greenup 

 
 
The overall objectives and expected outcomes remain consistent with the project plan.  
 
Objectives reiterated:  

1. To determine if fall applied foliar nitrogen and potassium as a single treatment or as a 
combined treatment has an effect on cold hardiness of a poa (reptans) green. 

 
2. To determine if the two foliar liquid fertilizers applied at varying rates of nitrogen and 

potassium as part of a fall fertilization program would maximize the turf’s cold 
hardiness as well as promote a superior spring recovery of the poa turf. 

 
Trial Procedure: 
The trial design has been consistent with plan, treatments consisted of sixty-four - 1x2 metre 
plots in a Completely Randomized Block Design.  A total of four applications of the 
treatments were made to the poa green every fourteen days commencing August 28th and 
concluding on October 9th, 2019 
 

Date Days after Initial Application  
August 28th Initial treatment 
September 11th 14 Days  1:30 pm 120C 20km/hr 77% RH 
September 25th 28 Days 10:00 am 140C 14km/hr 44% RH 
October 7th 40 Days 10:00 am 140C 15km/hr 43% RH 

 
The two liquid foliar fertilizer products were used in the trial: 
 

● Nitrogen based foliar:UAN 28-0-0, Liquid, Urea Ammonium Nitrate 
● Potassium based foliar: Potassium Acetate 0-0-29 Liquid Fertilizer 

 
List of Treatments applied: 

1. Untreated Control 
2. Foliar nitrogen product 0.5 lb N/1,000sq.ft.only 
3. Foliar nitrogen product 1.0 lb N/1,000sq.ft.only 
4. Foliar nitrogen product 1.60 lb N/1,000sq.ft.only 
5. Foliar potassium product 0.5 lb K/1,000sq.ft.only 
6. Foliar potassium product 1.0 lb K/1,000sq.ft.only 
7. Foliar potassium product 1.50 lb K/1,000sq.ft.only 
8. Foliar nitrogen product 0.5 lb N.+ Foliar  potassium 

product 0.5 lb K/1,000sq.ft. (1:1) 
9. Foliar nitrogen product 0.5 lb N.+ Foliar  potassium 

product 1.0 lb K/1,000sq.ft. (1:2) 
10. Foliar nitrogen product 0.5 lb N.+ Foliar  potassium 

product 1.50 lb K/1,000sq.ft. (1:3) 



11. Foliar nitrogen product 1.0 lb N.+ Foliar  potassium product 0.5 lb K/1,000sq.ft. (2:1) 
12. Foliar nitrogen product 1.0 lb N.+ Foliar  potassium product 1.0 lb K/1,000sq.ft. (1:1) 
13. Foliar nitrogen product 1.0 lb N.+ Foliar  potassium product 1.50 lb K/1,000sq.ft. (1:1.5) 
14. Foliar nitrogen product 1.50 lb N.+ Foliar  potassium product 0.5 lb K/1,000sq.ft. (3.2:1) 
15. Foliar nitrogen product 1.50 lb N.+ Foliar  potassium product 1.0 lb K/1,000sq.ft. (1.5:1) 
16. Foliar nitrogen product 1.50lb N.+ Foliar  potassium product 1.50 lb K/1,000sq.ft. (1:1) 

 
Total Nutrient Supplied (N & K)  
 

 Single Application 
Provides 

Total Fall Applied Nutrient 
( 4 applications) 

UAN 28-0-0, Liquid Fertilizer   
Foliar  nitrogen product 5.2 fl oz/1,000 ft2 0.125 lbs N/ 1000ft2 0.5 lbs N/ 1000ft2 
Foliar  nitrogen product 10.4 fl oz/1,000 ft2 0.250 lbs N/ 1000ft2 1.0 lbs N/ 1000ft2 
Foliar  nitrogen product 15.6 fl oz/1,000 ft2 0.375lbs N/ 1000ft2 1.5 lbs N/ 1000ft2 
   
Potassium Acetate 0-0-29 Liquid Fertilizer   
Foliar  potassium product 4.3 fl oz/1,000 ft2 0.125 lbs K/ 1000ft2 0.5 lbs K/ 1000ft2 
Foliar  potassium product 8.6fl oz/1,000 ft2 0.250lbs K/ 1000ft2 1.0 lbs K/ 1000ft2 
Foliar  potassium product 12.9 fl oz/1,000 ft2 0.375lbs K/ 1000ft2 1.5lbs K/ 1000ft2 

 
The turf samples were processed and subjected to cold temperature testing per project plan Nov 18, 
and Jan. 22. The samples were organized into greenhouse trays filled with growing media, placed in a 
growing environment to recover for 4 weeks prior to determining the LT50 value for the treatment. 

 
Data Collected: 
 

1. Turf Quality  
i. NDVI readings were taken two days after 

each application, with one spring NDVI 
reading to be taken following the initiation of 
spring green up. 

ii. Visual rating of overall turf quality following 
the initiation of spring green up will be 
completed in the next phase.  (colour, density 
& area cover) 

 
2. Leaf Tissue Analysis   

i. Turfgrass clippings from each plot were 
collected after the last application of treatments on October 9th.  The samples were collected on 
October 23rd and were oven dried.  The samples were packaged and shipped to the Brookside 
Lab for nutrient tissue analysis to determine the nutrient levels of N and K within the plant 
tissues. 

 
3. Lethal Temperature Value (LT50) 

Turf samples were collected twice from plots: 
i. The first sampling occurred during the fall hardening phase after the last application 

of the treatments.  Collected Nov 18-19, 2019  



ii. **Notes: Despite 27 freezing night temperatures in October and a heavy snow 
accumulation during the first two weeks of November the treatment plot were found 
to be relatively unfrozen)  

 
Image below left: Refrigerated, controlled temperature, circulating bath w/ samples 
Image below right: Snow cover suggests desiccation & direct low temperature kill will not 
be a survival factor 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Images below: The turf samples were processed and subjected to cold temperature testing. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



Images below: The samples were organized into greenhouse trays filled with growing media and 
placed in a growing environment to recover for 4 weeks prior to determining the LT50 valve for the 
treatment. 

 
 
 

Images Below:The second sampling occurred after the turf was completely frozen, collected Jan. 21-22, and 
once again processed and subjected to cold temperature treatments: -6’C,-8,-10’C, -12’C, -14’C, -16’C, - 
18’C  

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Image Left:  Sampling Jan 21-22 
Image right:  Plugs processed and subjected to cold temp treatments: Two repetitions are 

placed in each tube, to maximize efficiency, space and duration of testing 
 



Image below left: 3 weeks growth following cold temp treatments 
Image below right: 4 weeks growth following cold temp treatments pre-evaluation. 

 
 
 
 
 
 
 
 

 
 
 
 
 
Observations to date: 

 
Turf Quality NDVI:  

Fall treatments at the various rates were 
visible, but nothing too dramatic. We began 
to hypothesize that ambient temperatures 
may be playing a role in the treatments 
where temperatures began to drop - 
resulting in less efficient at uptake. (similar 
to herbicide efficacy in spring & fall) 
Decision was made to include local weather 
data from the Olds Weather station for 
considering any correlation. (LINK)  

  
 Leaf tissue analysis: 

Review of the tissue analysis data is ongoing. More assessment necessary for the final report, 
but nothing at this stage is jumping out ie) we expected to see accumulations of increasing N% 
in tissues correlating with higher application rates. (LINK) 

 
Lethal Temperatures; LT(50) 

From the most recent evaluation on February 27th, initial observations show low survival rates 
of plugs treated below -8’C.  Hypothesizing this high mortality rate may be attributed to the 
annual physiological response of poa reptans turf type.  It does seem the application of N/K by 
foliar treatment had a less than preferred response towards increasing hardiness.  Granular 
studies will be referenced in this ongoing evaluation. 

 
 
 
 
 
 
 
 

https://www.timeanddate.com/weather/@6093347/historic?month=10&year=2019
https://docs.google.com/spreadsheets/d/1nkMkuUO_Mw5NpMxAqY033aF9iCbKhRkDHCurteru7_A/edit#gid=389051963


Image right: Note 
sporadic growth in 
treatments above the 
control:  These plants 
were differentiated as 
germinated from seed, 
(and removed) prior to 
evaluation vs those living, 
overwintered plants. 

 
  
Control 

 
 
 
 
Image right: Newly germinated plants 
(identified as 1st leaf stage were from soil seed 
bank) were removed. Remaining were the 
actual surviving/overwintered living plants. 
Tray plugs with less than 3 overwintered 8 
plants per plug (<50%) were deemed 
“unsuccessful” per comparative control. 
 
 
 
Next Phase:  
Evaluation of the collected data is ongoing. Once the snow cover has melted from the plot 
area in the spring, turf samples will be assessed for NDVI and Turf Quality per prescribed 
protocols.  
 
We hope this interim report is both informative and thorough. Should you have any questions 
regarding this update, please contact:  Alberta Turfgrass Research Foundation, 
jpick@oldscollege.ca , ph# 403-556-8243 

mailto:jpick@oldscollege.ca

