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Evaluation of the Use of Green Boost for Improving Nutrient Use Efficiency of Creeping Bentgrass 

Putting Greens 

As our understanding of the soil microbial community continues to expand, novel products are starting to 

come on the market that enhance the soil microbial community with the goal to improve plant 

productivity. GreenBoost Agriculture Solutions Inc. has a product known as GreenBoost that is thought to 

improve plant productivity by enhancing the microbial community, resulting in less fertilizer requirements 

to maintain putting greens at the same quality. The purpose of this study is to evaluate GreenBoost’s 

ability to reduce the overall fertilizer requirement for creeping bentgrass putting greens in central Alberta. 

Five fertilizer rates, with and without GreenBoost applications, were applied to the plots. Granular 

fertilizer was applied on May 4 and July 15, 2017 at: 0.2 5kg 100 m-2, 0.1875 kg N 100 m-2, 0.125 kg N 100 

m-2, 0.0625 kg N 100 m-2, and 0 lbs N 100 m-2. Biweekly foliar applications have been applied since May 

19th, 2017. GreenBoost was applied on May 19 and June 15, 2017. After 13 weeks, the best performing 

plots were the plots treated at the full fertilizer rates (full rate + GreenBoost and full rate – GreenBoost) 

and the plots that received the ¾ fertilizer rate + GreenBoost. The trial will continue through the fall to 

continue to evaluate turfgrass putting green quality, color, density, snow mold prevention, and overall 

performance. 

 

Effects of Fall Shade on Cold Acclimation of Putting Greens 

Shade contributes to poor turfgrass health, and effects include shortened roots, elongated stems and 

leaves, reduced wear tolerance, increased disease susceptibility, and limited carbohydrate availability. 

Carbohydrate accumulation is an essential part of cold acclimation, and shaded turf tends to be more 

prone to winter kill. Little information is available on the effects of shade on cold acclimation. Therefore, 

a study was initiated to investigate the effects of fall shade on cold acclimation in annual bluegrass and 

creeping bentgrass greens. Four shade treatments (morning shade, afternoon shade, full day shade, and 

an untreated control with no shade) were applied to annual bluegrass and creeping bentgrass greens from 

May to November 2016, and will be repeated in 2017. Cold hardiness levels [measured by lethal 

temperatures at which 50% survival occurs (LT50)] and turf quality were determined in September, 

October, December, and March for 2016-2017, and will be repeated for 2017-2018. Additionally, 

carbohydrate contents will be measured for crown tissue isolated in 2016 and 2017 to examine the effects 

of shade on carbohydrate accumulation in relation to cold hardiness. Preliminary results showed reduced 

cold tolerance in all shaded plots, with full shade plots having higher LT50 values than both the morning 

and afternoon shaded plots. Annual bluegrass was less cold tolerant than creeping bentgrass, with mean  

LT50 values of -11.7 °C (no shade), -10.0 °C (morning shade), -8.9 °C (afternoon shade), and -5.8 °C (full 

shade). In creeping bentgrass, mean LT50 values were -21.8 °C (no shade), -18.3 °C (morning shade), -17.2 

°C (afternoon shade), and -13.3 °C (full shade). In both species, cold hardiness levels increased from 

September through December, and returned to levels similar to those seen in September by late March.  

Results will give insight into the effects of temporal shade on annual bluegrass and creeping bentgrass 

cold hardiness, carbohydrate accumulation, and overall plant health. 

 

  



Determination of Drought Tolerance of Kentucky Bluegrass Cultivars 

As more and more areas of the continent are facing water limitations for watering landscapes, an initiative 

known as the Turfgrass Water Conservation Alliance (TWCA) was formed to evaluate existing and up-and-

coming turfgrass cultivars for their tolerance to drought. TWCA partners provided 36 entries of Kentucky 

bluegrass cultivars for the purpose of evaluating their ability to thrive in limited water conditions in central 

Alberta. The plots were established on August 15, 2014, and the surrounding rainout shelter was 

completed July 5, 2015. A 7 week drought period ran from July 5 through August 31, 2015. A second 12 

week drought period was implemented in the 2016 growing season from July 6 through September 28, 

2016. The third and final drought period commenced July 5, 2017. Digital image analysis is being 

performed to determine how long each entry can maintain its green colour during periods of drought 

using a % green pixel analysis. Water use rates will be determined by the analysis of soil moisture data 

collected at 1.5” and 3” depths using a TDR moisture sensor. Analysis of 6 week drought periods in 2015 

and 2016 showed the top 10 performing cultivars to be: experimental entry T10-18 (89.61%), Bedazzled, 

Geronimo, Keeneland, Everest, Comet, Armada, Diva, Mercury, and Mallard, which was ranked at the 

bottom of the top 10 with a 79% green pixel rating after 6 weeks with no water. Once this year’s 12-week 

data is completed, the results will be analyzed to evaluate the current cultivars’ ability to withstand 

chronic drought conditions in central Alberta. The temperature data for this trial shows that in Olds, 

Alberta the evaluation of the cultivars under a rainout shelter is truly measuring the plant’s ability to 

maintain good quality with limited watering, and is not a combination of drought and heat stress, as the 

mean temperatures in central AB are rarely above the cool season turfgrass’ ability to efficiently 

photosynthesize. This research will lead to recommendations for drought tolerance and long-term 

survivability of individual cultivars of Kentucky bluegrass in the prairies. 

 

  



The Evaluation of Fine Fescue, Tall Fescue, and Perennial Ryegrass Cultivars for Sod Production 

Landscape turfgrass stands in Alberta are predominately Kentucky bluegrass due to its excellent cold 

tolerance as well as its rhizomatous growth habit which provides great recuperative ability. In general, 

most Kentucky bluegrass cultivars require higher inputs than other cool season turfgrass species. 

Therefore, we initiated a series of experiments to evaluate alternative turfgrass species for use in sod 

production as well as in home lawns as low input alternatives to Kentucky bluegrass. The first experiment 

explores the establishment, quality, and long-term survivability of cultivars of perennial ryegrass, tall 

fescue, and fine fescues. Experiment 2 will determine sod strength and time to harvest for the top 12 

performing entries from experiment 1. 

Experiment 1: 

Plots (1 x 2 m) were seeded on August 27, 2014 in a randomized complete block design with 40 entries at 

the PTRC. Establishment was evaluated as % cover in October 2014 and April 2015. Not surprisingly, 

perennial ryegrass cultivars were among those with greatest % cover, followed by fine fescues and tall 

fescues. It is important to note that some cultivars had poor germination and were therefore not included 

in experiment 2. Plots are currently being rated for long-term winter survivability, spring green-up, and 

overall quality. All species survived the 2014-2015 and 2015-2016 winters well. Spring green-up after 

these two winters was mixed for the tall fescue cultivars, as some retained their green colour during the 

winter while others didn’t green up until later in April as temperatures became more conducive to turf 

growth. In general, the fine fescues retained their color better, but had lower green ratings by mid-May. 

Perennial ryegrasses tended to go quite brown during the winter, but had the highest mean green ratings 

(7.5) by May 1 in both 2015 and 2016. The winter of 2016-2017 was harsher than the previous two winters, 

with tall fescue and perennial ryegrass greening up later than the fine fescues. The fine fescues were at 

peak quality by May 18, 2017, whereas the perennial ryegrass and tall fescue entries did not reach peak 

colour potential until mid-June. Cultivars will be evaluated following winter of 2017-2018 to determine 

their long-term survivability in central Alberta. 

Experiment 2: 

The establishment, winter survival, and quality data collected in 2014 and early 2015 from experiment 1 

were used to choose cultivars for experiment 2, which was seeded June 18, 2015 at the Eagle Lake Turf 

Farm in Strathmore, AB. The objective of experiment 2 is to determine sod strength and time to harvest 

for the top 12 entries from experiment 1 and a Kentucky bluegrass standard. The tall fescue and perennial 

ryegrass cultivars established well in 2015 with 75-90% cover, whereas the Kentucky bluegrass standard 

had only 52.5% coverage by the end of the growing season in 2015. This was important to note, as this 

field had a strong encroachment of Poa annua (annual bluegrass). The 12 month harvest was delayed until 

July 2016 (13 months) due to the hot, dry spring of 2016, which delayed green-up until June 18, 2016. Sod 

was cut and left in place using a Magnum 480 SRA sod harvester. Sod pieces measuring 85 x 35 cm were 

then cut from each cut length of each plot and placed in a custom built tensile testing device, where it 

was fixed into place on one end before the torque pressure was applied and measured. The 13 month sod 

harvest showed that the strongest sods tested were Chantilly (creeping red fescue) at 24.6 foot-pounds, 

and Holiday Lawn (Kentucky bluegrass standard) at 23.4 foot-pounds. The entries with least sod strength 

were two perennial ryegrass entries with 11 and 12.6 foot-pounds. Unfortunately due to the Poa annua 

encroachment, the trial was discontinued but warrants repetition at a new site in 2018 to further 

investigate newer spreading perennial ryegrass and rhizomatous tall fescue cultivars. 



Evaluation of Compost Topdressing Applications and Compost Tea Applications on Sports Field 

Turfgrass Swards  

Currently there is limited information available on the effects of both compost topdressing and compost 

tea applications, particularly with respect to wear tolerance and overall quality on sports turf. Therefore, 

two separate studies were initiated in May 2015 to explore the effects of compost topdressing and 

compost tea applications on Kentucky bluegrass. The objective of the first study is to determine optimum 

topdressing rates and compost types on worn Kentucky bluegrass fields. The trial is a randomized 

complete block design with factors consisting of: compost type (municipal compost vs. vermicompost), 

volume of application (2.5, 5 or 10 L m-2), and frequency of application (1X vs 3X). Plots are evaluated 

monthly for: % green pixel analysis using digital photography, overall visual quality, soil salinity levels, soil 

moisture determined by a TDR meter, and surface hardness determined by a Clegg hammer. A final 

evaluation of the total microbial load of the soil will be determined at the end of season 3 using the 

fumigation extraction method at the University of Alberta. The objective of the second study is to 

determine the optimum tea formulation and frequency of application with respect to preventing wear. 

The trial is a randomized complete block design with 2 factor levels and 4 replications. The first factor is 

compost tea type (vermicompost vs. municipal compost vs. aged vermicompost), and the second factor 

includes a bi-annual application of tea vs a monthly application of tea throughout the growing season. 

Plots are evaluated monthly for: % green pixel analysis using digital photography, overall visual quality, 

soil salinity levels, soil moisture determined by a TDR meter, and surface hardness determined by a Clegg 

hammer. Year two data collection of the small plot work of both the compost topdressing and compost 

tea trials was completed on October 15, 2016. The data for the topdressing trial shows that the best 

treatments are the vermicompost materials at the depths of 0.25 and 0.5 cm applied three times in a 

growing season. These treatments had high quality, good greenness, and low hardness values. The data 

for the compost teas was not promising; however, the microbial populations will be measured at the end 

of 2017 to determine if there was an effect on the soil biota. 

The third component of this study is a demonstration trial that is evaluating the combination of compost 

topdressing with and without an annual compost tea application. The demonstration trial using in-use 

fields commenced June 9, 2016 for the topdressing events and the teas were applied during the first and 

second weeks of July 2016. In 2017, the topdressing events occurred on May 29, June 20, and June 27 for 

Calgary, Edmonton, and Lethbridge respectively. The teas were applied on June 30, 28, and 27 for the 

same cities. The fields were arranged in a split design where topdressing is the overall treatment and was 

split with tea treatments. The intention is to evaluate the combination of topdressing with compost and 

the use of teas to help minimize the impact of wear during the play season. Nineteen fields total are being 

evaluated. 

 

  



Evaluation of Native Grass Mixtures for Use along Roadside Boulevards 

Turfgrass is typically planted along boulevards to prevent erosion and improve aesthetics and safety. 

However, the use of road salt often damages existing vegetation and prevents these sites from being 

renovated successfully. Previous attempts to test salt tolerance of grass species along Alberta roadside 

boulevards were unsuccessful due to poor establishment, so a study was initiated to evaluate 

establishment and survival of 10 different seed mixes and 2 soil amendments on roadsides in Calgary, 

Lethbridge, and Edmonton. Plots were seeded in Calgary, Lethbridge, and Edmonton in June 2016 and 

were evaluated monthly for establishment using grid counts and visual percent cover ratings. Significant 

rainfall in both Edmonton and Lethbridge in 2016 resulted in poor establishment due to washing out, so 

these locations were overseeded in 2017 and covered with erosion control blanketing (Edmonton) or 

hydromulch (Lethbridge) to prevent wash out. Preliminary results for Calgary show that both compost 

and gypsum amendments improved percent cover over the unamended control plots. On average, plots 

amended with gypsum had 67% cover, those amended with compost had 63% cover, and the unamended 

plots had 54% cover in September 2016. The seed mix with the best establishment (2016) in Calgary was 

made up of fine fescues. However, after winter of 2016-2017 seed mixes containing slender wheatgrass, 

northern wheatgrass, fringed brome, green needlegrass, Canada wildrye, indian ricegrass, nuttall's 

alkaligrass, and western wheatgrass were among those with the best survival and percent cover as of June 

2017. All locations will continue to be monitored for survival, and results will help provide municipalities 

with recommendations for roadside boulevard renovation. 

 

  



Examination of Water Treatments and Topical Applications for Improving the Water Use Efficiency of 

Sand-based Creeping Bentgrass Putting Greens 

As potable water becomes limited globally, greater pressure is exerted on limiting water for greenspaces 

which puts pressure on turf care managers to reduce water use at their facilities. This growth chamber 

study evaluated the use of magnetized water, sonicated water (treated with sound waves), and the 

application of Turf Screen for reducing the total water required to maintain creeping bentgrass putting 

greens. The trial was initiated on April 10, 2017 on creeping bentgrass maintained at greens height grown 

on sand in 4” diameter by 16” long lysimeters in a controlled environmental chamber (Conviron, Mb) 

maintained at 24 °C (day) and 16 °C (night). Two water treatments (Magnation magnet and Sonification 

unit) and one topical application (Turf Screen) were compared to an untreated control. Irrigation was 

applied at two rates, 50% evapotranspiration (ET) replacement and 25% ET replacement. The first round 

of the trial ran for 7 weeks from April 10 through June 5, 2017. Lysimeters were monitored weekly for: 

normalized difference vegetative index, percent green pixels determined by digital image analysis (DIA), 

soil moisture at both 1.5” and 3” depths, and visual quality ratings where 9 represents an ideal putting 

surface and 1 represents brown dead turf. Preliminary (round one) results showed that the untreated pots 

(UTC) began to differ statistically for NDVI, % green pixels, and quality at 3 weeks after treatment (WAT). 

At 5 WAT, the UTC bentgrass had 76% green pixels, sonicated water had 87% green pixels, magnetized 

water had 92% green pixels, and Turf Screen had 95% green pixels. At 7 WAT, Turf Screen treated plants 

and magnetized water had the highest DIA ratings with 95% and 90% green pixels making them 

statistically similar, while the UTC and sonicated water were statistically similar at 70% and 61% coverage, 

respectively. It is worth noting that Turf Screen contains a green dye which resulted in higher quality 

ratings throughout the trial; however, by 7 WAT the visual quality ratings followed the same pattern as 

the DIA data. At 7 WAT, Turf Screen treated plants and plants treated with magnetized water had similar 

mean quality ratings of 6.88 and 6.63. This trial will be repeated during the fall of 2017. 

 

  



Effects of Salinity on Cold Hardiness of Putting Greens 

As water becomes more coveted, pressure is exerted on turf facilities to use poor quality water for 

irrigation. This poor quality water may come from effluent water that is high in salts, especially sodium. 

Soils which are irrigated with this type of water can cause salt-induced drought stress, and other issues 

including permeability due to high levels of sodium and bicarbonate, ion toxicity, and nutrient imbalances 

can arise. These problems can be magnified on sand-based greens due to a low buffering capacity, adding 

stress that may impact the turf. Although there has been considerable work done on the effects of salinity 

on turf, there is no information on what the effect is on cold hardiness and the process of cold acclimation. 

This trial was initiated in 2016 on annual bluegrass and creeping bentgrass maintained at greens height 

grown in sand in 4” diameter lysimeters. Lysimeters were placed in a trench that was backfilled with sand 

so the plants were level with the existing turf at the PTRC research plots. Two salinity treatments including 

water with EC levels of 2 dS m-1 and 4 dS m-1 as well as an untreated control were applied to both species 

throughout the season at a rate of ½” per week, and lysimeters were covered prior to precipitation events 

to prevent salt from being flushed from the rootzone. Cold hardiness levels measured by LT50 tests were 

determined in September, October, and December of 2016, and again in late March of 2017. Preliminary 

results showed a decrease in cold tolerance in salt treated turf in both species, but the effect of salinity 

on cold tolerance differed between species depending on the salinity treatment. The more salinity and 

cold sensitive annual bluegrass showed a reduction in cold tolerance in both the 2 dS m-1 and 4 dS m-1 

salinity treatments (-7.6 °C and -6.9 °C respectively compared to the untreated control at -8.9 °C), while 

cold tolerance of creeping bentgrass was only reduced at the 4 dS m-1 salinity treatment (-15.2 °C 

compared to -18.6 °C in the untreated control and -18.0 °C in the 2 dS m-1 treatment). The trial will be 

repeated in the 2017-2018 season, and will provide insight into the effects of salinity on cold tolerance 

and acclimation in annual bluegrass and creeping bentgrass greens. 

 

Fall Applications of Nitrogen and Potassium and Their Effect on Winter Hardiness 

Fall fertilization can have a significant impact on the ability of plants to acclimate.  Recommendations on 

fall fertilization practices vary widely, and appear to be species specific. A granular fertility research 

project focused on the response of annual bluegrass to fall applied nitrogen (N) and potassium (K) was 

implemented to determine the effects of N and K fertilization on cold hardiness, and to determine if there 

is a relationship between plant cold hardiness, soil nutrient status, and tissue nutrient content. Nitrogen 

and K were applied at 0, 1.22, 2.44, and 4.88 g m-2 in a complete factorial design for a total of 16 fertilizer 

rates applied biweekly from August 15 through October 1 in 2014 and 2015. Ammonium sulfate and 

potassium sulfate were the sources for N and K, respectively. Cold tolerance was evaluated 4 times during 

the acclimation process; however, the final testing date in November displayed the highest cold tolerance 

levels and robust statistical differences. Results showed that a balanced rate of both nutrients provided 

the highest level of cold tolerance. Optimal cold tolerance levels correlated with tissue tests levels 

between 2.5 – 3% N and 2.25 - 2.75% K. Excessive amounts of both N and K reduced the cold tolerance of 

annual bluegrass. High N applications correlated directly with crown moisture levels, where the higher 

the rate of N applied the higher the crown moisture levels. Interestingly, the potassium levels applied did 

not result in a change in crown moisture levels. Soil N (estimated) and K did not correlate with cold 

tolerance, suggesting that when optimizing fertility programs to improve cold tolerance tissue test results 

are more indicative of the nutritional status of the plant.  



Evaluating the Effects of Varying Carbon Dioxide and Oxygen Levels in a Sealed Environment 

Impermeable tarps have been adopted by golf course superintendents to help prevent winter injury due 

to direct cold temperature exposure and ice damage; however, without ventilation anoxic conditions can 

develop under tarps which can result in extensive damage to annual bluegrass. Currently no information 

is available to help superintendents determine when or how frequently ventilation under tarps is needed 

for injury prevention. A controlled environment study was performed to determine the effects of anoxic 

and hypoxic conditions on cold tolerance and non-structural carbohydrate content of annual bluegrass, 

and to determine at what gas concentrations managers should ventilate under impermeable tarps. Plants 

in sealed Mason jars were exposed to 3 different gas treatments: air (20.9% O2, 0.04% CO2), hypoxic (5% 

O2, 10% CO2), and anoxic (0% O2: 15% CO2), and tested for cold tolerance after 15, 30, 45, and 60 days. 

Turf exposed to anoxic conditions had reduced cold tolerance at all sampling days, while turf exposed to 

hypoxic conditions had cold tolerance levels similar to the air treatment. Carbohydrate concentrations did 

not respond to gas treatments as expected, and no relationship between elevated carbohydrates and 

increased cold tolerance was seen. It is recommended that superintendents who monitor gas 

concentrations under tarps should ventilate as soon as oxygen levels reach 5% to prevent winter injury; 

however, the rate of change in oxygen levels varies depending on the rootzone.  

 

  



Alternative Weed Control Strategies for Controlling Weeds in Municipal Turfgrass Stands 

Two separate studies have been implemented to evaluate alternative cultural strategies for the control 

of undesirable and noxious weeds in Alberta cities. The first trial explores the implementation of 

cultivation practices combined with foliar applied FeSO4. The second trial is evaluating the use of goats 

for the control of leafy spurge and Canada thistle in naturalized park areas. 

Evaluation of FeSO4 and Cultivation for Weed Control in Municipal parks 

On September 8, 2015, 1 x 2 m individual plots were treated with: FeSO4, power raking, aeration, FeSO4 + 

power raking, FeSO4 + aeration, or left untreated (UTC). The FeSO4 treated plots received a second 

application on September 29, 2015. Plots were monitored and counted monthly for percent weed 

coverage using point quadrats, and visual turfgrass quality, density and colour ratings were taken. The 

trial was repeated twice at two locations in Lethbridge. One site was an actively mown Kentucky bluegrass 

playground field site, and the second was in a low maintenance naturalized area. The preliminary data 

showed the plots treated with FeSO4 with fall power raking had the greatest weed suppression. The trial 

will be repeated in both the cities of Lethbridge and Edmonton in September 2017. 

Evaluation of the use of Goats for Targeted Weed Control in Naturalized Parkland Areas 

The use of trained goats for targeted weed control is an alternative to the targeted spraying of noxious 

weeds in naturalized areas of urban parks. Goats are employed by their herders to actively graze leafy 

spurge, Canada thistle, dandelions, and potentially other broadleaf weeds that can encroach in these low 

maintenance naturalized zones of parks. The City of Edmonton is working with the PTRC to evaluate the 

effectiveness of employing goats for weed control. Eight transects were set up on June 21 and July 13 and 

plant populations were evaluated every 5 m by using an 80 cm diameter circle dropped at each 5 m 

interval, for a total of 30-35 evaluations per transect. The first goat grazing event took place from July 14- 

21, the second grazing from August 14-24, and a third and final grazing will occur in mid-September. The 

transects will be re-evaluated after the final grazing. A June 2018 evaluation will also occur to determine 

how effective the goats were at eliminating the weeds from the system. 

 

  



Evaluation of Micro-Perf Technology Winter Covers 

Many golf courses in Canada have adopted the use of impermeable tarping systems for the prevention of 

winter injury caused by direct low temperature kill, desiccation, and ice damage. The most common 

tarping system for putting greens uses a combination of bubble wrap and a white impermeable tarp. This 

tarping system increases its effectiveness with the addition of venting systems consisting of inflatable 

plastic tubing underneath the bubble wrap connecting to an outside manifold system. The manifold 

system allows for back pack blowers to be hooked up and run for 10-45 minutes, blowing fresh air 

underneath the tarps, which lowers CO2 that can build up and cause anoxic conditions. Without this active 

venting under tarps, users may cause more harm by creating hypoxic or anoxic environments which can 

severely damage turf. Actively venting greens is a time-consuming winter job. It can also become very 

difficult to gain access to every putting green on your golf course. Green Jacket has designed an 

impermeable tarp called “Micro Perf” that incorporates very tiny holes throughout the entire surface of 

the tarp. The holes are small enough that they do not allow water to pass through, but large enough to 

allow air to freely escape, thus eliminating the concern of CO2 build-up. This technology can either reduce 

or eliminate venting throughout the winter. This trial was initiated on November 4, 2016 on a USGA 

specification creeping bentgrass putting green at Olds College’s PTRC, as well as 3 USGA specification 

creeping bentgrass putting greens at Bearspaw Country Club in Calgary. Two 50 x 50 ft Micro Perf tarps 

were installed on the PTRC greens, each with a different type of insulation. One type of insulation was AFS 

which is an airy foam mat, and the second type was plastic bubble wrap that is typically used by 

superintendents. Standard impermeable tarps with bubble wrap insulation were used on all 3 greens at 

Bearspaw Country Club. Gas readings were taken weekly throughout the winter at both locations. The 

preliminary data shows that both Micro Perf systems did not require any active venting throughout the 

2016-17 winter, whereas the Bearspaw standard tarps were vented every 4-6 weeks after permanent 

snowfall. The bubble wrap did cause some low levels of CO2 to accumulate, but it did not rise above 1.4% 

during the trial. The trial will be repeated in the 2017-18 winter season, and the results will determine the 

effectiveness of this new technology.  
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Many thanks to you for attending and supporting our research program!   
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