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When Science Becomes Art 
Summer Stress Management Summary

Consider turfgrass management both science and art. Science can morph into art after compiling 
years of data into a set of actionable and easily executed practical solutions for golf course 

superintendents. This document is another in a series of Summer Stress Management resources 
– and specifically our ‘anthracnose’ management story based on 10+ years of research data. 
We’re excited to offer up advice for turf managers that build on our existing and effective Nutritional 
Integrated Pest Management (Nutritional IPM™) strategies designed to maximize plant health, 
limit nutritional losses to the environment, reduce chemical inputs, and save turf mangers money. 
Over the years we’ve published extensive information centered on maximizing turf health culturally 
and through correct chemical use. This publication represents a summary of that information.
 
Plant Health – New Technology as a Tool

Historically, a ‘plant health’ discussion was often overlooked because the concept was largely 
misunderstood – while now many turf professionals lead with this discussion because our industry 
has evolved. Today represents an exciting era for plant nutrition as we gain a better understanding of 
fertilizer use, develop more efficient nutrient formulations, and consider the use of ‘elicitors’ as a tool 
to further maximize plant health under environmental stress. (see Elicitors and Turfgrass Management: 
Correct Use and Discovery http://gri.gg/bolo309) 

Turfgrass Stress Management – The Basics
Stress management programs are most effective as a supplement to existing and sound cultural 
practices including the correct implementation of mechanical cultivation, topdressing, fertilization, 
irrigation management, and mowing practices. Supplemental programs focus on the preventative 
and correct use of elicitors to achieve subtle—yet productive results when turfgrasses are subjected 
to biotic and/or abiotic stress, or the use of elicitors combined with fungicide(s) to effectively manage 
significant disease pressure. (see P-K Plus offers Turf Managers a Important Nutritional Pest Management 
Tool http://gri.gg/bolo301 and Programs Decrease Creeping Bentgrass Summer Stress and Lessen 
Anthracnose Severity on Poa annua Putting Greens http://gri.gg/bolo302) 

Grigg Brothers® leads an initiative to study elicitors such as phosphite (HPO3
2-) use and effective 

implementation into practical programs designed to manage turfgrass stress using integrated pest 
management (IPM) strategies. Our Proven Foliar™ fertilizer technology provides chelated nutrient 
options which represent the most effective, efficient and safe nutrient source available to turf 
managers. (Gaussoin et al., 2009)

Pigmented Product Update – Benefits of GreenPIG™
It appears no summer stress program would be complete without considering and implementing 
the use of a colorant that contains correctly formulated pigment to produce excellent color and 
limit stress from harmful ultraviolet (UV) and/or near infrared (NIR). (see GreenPIG and It’s Use as 
an Effective Turfgrass Management Tool http://gri.gg/bolo401 and Colorant Use in Turfgrass Management 
http://gri.gg/note209). For years anecdotal evidence has pointed towards improved turf quality and 
performance after routine treatments with pigmented products such as GreenPIG. Now the science 
backs up this observation. Starting in 2012, we evaluated GreenPIG rates, timing of application, 
effects on different mowing heights and turfgrass species, and most importantly effects on cool 
season turf quality and reflectance of potentially harmful NIR light. Results showed that all treatments 
that contained GreenPIG, regardless of whether combined with foliar fertilizer or not, significantly 
increased NIR light reflectance. In addition, all treatment combinations improved turfgrass color and 
quality (Figure 5). We are currently investigating whether this increase in harmful light reflectance is 
improving plant health by limiting oxidative stress.
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Grigg Brothers summer stress programs are science 
based and field battle tested – blending science with 
art. These programs are designed to work effectively 
and efficiently saving golf course superintendent time 
and money while providing optimum turf conditions 

and protecting the environment. Please find all of our 
research, technical bulletins, webinars, and product 
information online at griggbros.com or contact your 

local distributor sales representative for more information 
and to take advantage of our innovation solutions.

Figure 5. Creeping bentgrass color and quality after application of pigmented products and foliar fertilizers.
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Phosphite Fate 
An important and recent innovation includes the evaluation of phosphite (HPO3

2-) accumulation 
in plant tissue after treatment with PK Plus® (3-7-18 + 14% HPO3

2-). This work demonstrated 
the systemic nature of PO3- once absorbed by leaf tissue, and has led to the most effective 
product application rate and timing recommendations. Phosphite accumulated in leaf tissue, 
after the application of 0.35 g HPO3

2- m-2 [6 fl. oz./1000 ft2 (M) PK Plus], and reached its highest 
concentration (4,889 ppm) 48 hr. after application (Figure 1). As expected, HPO3

2- translocated 
to root tissue but was found in smaller concentrations – a range of 55-492 ppm. Based on field 
observations, we estimate the need to maintain tissue HPO3

2- concentrations ≥ 1,800 ppm (see 
dashed red line Figure 1), therefore a two (2) week application interval of 6 fl. oz./M PK Plus is 
recommended (Figure 1). 

Not all phosphite fertilizers are created the same, and turf managers should select products 
proven to get results. More than 10 years of research and field results verify that routine use of 
PK Plus® as an effective stress management tool that also provides mineral nutrition for better 
quality and more dependable turf. PK Plus® is the only foliar fertilizer scientifically documented 
as an effective approach to managing the summer decline of cool season grasses, anthracnose 
(Collectotrichum cereale), microdochium patch (Microdochium nivale), pythium (Pythium spp.), 
and root-knot nematodes (Meloidogyne sp).

Figure 1. Concentration of HPO3
2- (ppm) in turfgrass leaf and root tissue after treatment with 0.35 g m-2 HPO3

2-

VIDEO: Gordon Kauffman, PhD, Grigg Brothers
http://gri.gg/webinar1203

Anthracnose Management
Our anthracnose ‘story’ is based on 10 years of 
research. Anthracnose (Colletotrichum cereale) has 
become a major disease problem on annual bluegrass 
(Poa annua) putting greens (Figure 2). An integrated 
approach remains essential to manage this disease 
effectively.

Initial research from 2003 indicated that the use of 
potassium phosphite, in the form of P-K Plus®, could 
lessen the severity of anthracnose compared to the 
fertilizer alone (Gary’s Green®) and control treatments. 
Phosphite (PO3

2-) provides disease management 
options and plant health benefits that result from the 
upregulation of the turf’s natural defense mechanisms 
such as antioxidant and phytoalexin production.

Figure 2. Anthracnose on an annual bluegrass (Poa annua L.) putting green.

Our Current Anthracnose (Colletotrichum cereale) Recommendations
1. Supply adequate soluble nitrogen (N) – Low dose and frequent N 

applications 
(spoon feeding) (0.1 – 0.2 lbs/M) will reduce disease pressure.

2. P-K Plus alone will provide some level of suppression but not acceptable.
3. A significant interaction between P-K Plus and contact fungicides occurs – 

compared to the sum of each individual part (P-K Plus or contact fungicide 
applied alone). Consistent research results document the synergy associated 
with repeat applications of 6 fl oz/M of P-K Plus® combined with 1.8 oz/M of 
Daconil Ultrex®.  This combination, even under severe disease pressure, 
provided excellent anthracnose suppression and equal to more elaborate 
fungicide programs.

4. The contact fungicide (Daconil Ultrex®, Medallion®, Chipco 26GT®) rates were 
reventative and low label rates.

5. Slightly better suppression was achieved when the rate of contact fungicide 
was increased under climatic conditions conducive to severe disease 
pressure (Figure 3). (eg. Rate of Daconil Ultrex 1.8 oz/M - 3.2 oz./M)

6. Combining P-K Plus with Daconil Action® (3 oz./M) provided the best 
suppression compared to combined with Daconil Ultrex (Figure 4).

Figure 3.  Impact of chemical and biological fungicides for preventative control of 
anthrancnose on an annual bluegrass putting green (2009)  B.B. Clarke, Rutgers 
University 
*Means followed by the same letter are not significantly different (P=0.05) (24 Aug, 
2009)
Dashed line indicates level of commercially acceptable control (≤10% Turf Area 
Infested/Plot)
Program #1 — Gary’s Green Ultra® (15 fl. oz./M) + P-K Plus® (6 fl. oz./M) + Daconil 
Ultrex® (1.8 oz./M)
Program #2— above program applied until disease intensity was considered severe 
(Aug. 7), then 3.2 oz. of Daconil Ultrex® was applied

Figure 4.  Preventative Control of Anthracnose on an annual bluegrass putting green 
(2013)  B.B. Clarke, Rutgers University 
*Means followed by the same letter are not significantly different (P=0.05) (25 Jul, 
2013)
Dashed line indicates level of commercially acceptable control (≤10% Turf Area 
Infested/Plot)
Program 1 — Gary’s Green Ultra (13-2-3) (12 fl. oz./M) + Daconil Ultrex (1.8 oz./M
Program 2—  Gary’s Green Ultra (13-2-3) (12 fl. oz./M) + Daconil Ultrex (1.8 oz./M) 
+ P-K Plus [3-7-18 + 14% phosphite (H2PO3

-)] (6 fl. oz./M)  
Program 3 – Gary’s Green Ultra (13-2-3) (12 fl. oz./M) + Daconil Action (3.0 fl. 
oz./M) + P-K Plus [3-7-18 + 14% phosphite (H2PO3

-)] (6 fl. oz./M)

Importantly, the nutritional value associated with the Grigg Brothers foliar fertilizer program(s) 
provide excellent turfgrass color and overall quality. Overall these results clearly demonstrate the 
effective use of a highly efficient foliar nitrogen (N) source and P-K Plus, applied in combination with 
1.8 oz/M chlorothalonil under moderate pressure and 3.2 oz/M under heavy disease pressure for 
best anthracnose management. In addition and as expected, the best control can be achieved by 
combining P-K Plus with Daconil Action, a product that contains both chlorothalonil and acibenzolar-
S-methyl – a known plant health activator.

Nutrit ional IPM™
A Proven Foliar™ Solution To Improve Plant Health & Natural Defenses

Daconil Ultrex®, Daconil Action®, and Medallion® are registered trademarks of Syngenta Corp. Chipco 26GT® and Signature® Fungicide is a registered trademark of Bayer Crop Science.
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Figure 5. Creeping bentgrass color and quality after application of pigmented products and foliar fertilizers.
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