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The Basics of Sustainable
Turfgrass Maintenance

1. Basic plant nutrition

2.  Proper water management

3. Effective cultural practices



Requirements for plant growth:

ENVIRONMENTAL – WE HAVE LITTLE OR NO CONTROL
1. Space
2. Light
3. Temperature

TURF REQUIREMENTS THAT CAN BE MANAGED
4. Water
5. Air (O2 and CO2)
6. Mineral nutrients (fertilizer)
7. Soil biology



The 5 most common turf management mistakes: 

1. Over fertilizing
2. Over watering
3. Lack of soil aeration
4. Misuse of cultural practices
5. Abuse of control products



The most common turf management mistakes 
lead to increased turfgrass stress:

➢Over fertilization = excessive, succulent, unmanageable   
growth; increased clippings removal, wasted fertilizer

➢Over watering reduces soil air pore space =  increases 
nutrient leaching and  anaerobic soils = stressed roots

➢Under aeration = compaction and low oxygen in root zone

➢Poor roots = stressed turf = increased disease

➢The wrong or excessive application of control products 
can complicate the return to health and increase costs



Fine Turf Circle of Decline



What are the basics of Sustainable
Turfgrass Maintenance?

1. Understand the basic roles of plant nutrition.

2. Take charge of your soil testing program.

3. Sample your soils, leaf tissue and irrigation 

water at least once every year or two.

4. Use a reliable laboratory and stay with the 

same one.

5. Learn how to interpret soil, plant and water 

test reports.

6. Seek soil and turf nutrition requirements 

from a trustworthy source.

7. Keep records of tests and changes, take 

photos.



MLSN V NORMAL GUIDES

• Soil Guideline pH >5.5 Normal guide 

• Potassium (37 ppm)  Normal guide 100-240

• Phosphorus (21 ppm)  Normal guide 25

• Calcium (331 ppm) Normal guide 600-1500

• Magnesium (47 ppm) Normal guide 50

• Sulphur as sulphate (7 ppm) Normal guide 10-50



Mulder’s Scale



Why Go “Sustainable”?

• Restriction on fungicide use

• Effect on soil health

• Effect on human health

• Effect on the environment 



The Contributions of Organic based fertilizers

– Species diverse 

– It is disease suppressive

– Retains nutrients by increasing cation exchange capacity 
(C.E.C)

– Cycles nutrient availability

– Decomposes toxins & organic material

– Constantly building soil structure (increasing pore space, 
both micro and macro pores)

– Rich in both carbon and humic substances 



MICROBIAL DIVERSITY

• Actinomycetes microbes break down complex chitin & cellulose.

• Aerobic bacteria & anaerobic ratio should be at lease 10:1 or 

greater.

• Heterotropic aerobic bacteria at minimum 100 million CFU/gdw, 

functions for soil innoculums & highly suppressive to several soil-

borne diseases.

• Nitrogen-fixing bacteria are low which means N is not being tied 

up & is available for uptake by plant.

• Pseudomonads cycle nutrients, improve plant phosphorus 

utilization, & have been linked to biological disease control.

• Yeasts & molds (fungi) are important in soil nutrient cycling & soil 

particle aggregation.

*CFU/gdw – colony forming units per 

gram dry weight



MICROBIAL DIVERSITY

Spotlight on Bacillus Diversity

• Aerobic compost granule harbor’s diverse groups of 

bacteria including some that have been used in 

commercial bio stimulant products to improve plant 

growth & health.

• Some Bacillus species found may improve plant growth 

& health by solubilizing soil phosphorus, suppressing 

plant pathogens, and/or secreting phytohormone-like 

substances.

• More than N-P-K, aerobic compost fertilizer is rich in 

humus, dense in nutrients, and biologically active. It is 

safe, easy and economical to use.  



Soil Biology – Why is it important

• Often over – complicated – and 
misunderstood

• Soil beneath your turf is a huge resource – use 
it to your benefit

• Soil Food Web developed over billions of years 
to produce healthy plants



The Foodweb



Soil Food Web

• Low Mowing reduces photosynthesis

• Reduced food source for soil biota

• Add organic soil amendments (carbon and 
humus) and bio stimulants to feed the 
microbiology

• Let the soil fight pathogens as it would in 
nature

• Start by feeding what's already there



Fertiliser v Disease 

• Increased OM 
breakdown 
(environment)

• Increased (SAR) to 
pathogen

• Sward composition 
(host)

Environment



Will organic fertilizers contribute to excessive 
organic matter and thatch accumulation? 

Treatment Aerified Not-Aerified

% Thatch Reduction

Organic +Fe Natural 

Base

102 c 59 b

Composted All Organic 80 bc 42 ab

Humic Acid Crystals 37 a 15 a

Biologicals X 25 a 6 a

UTC – Sulfur Coated 

Urea

56 ab 21 ab

Means with columns followed by same lower-case letter are not significantly different, based on LSD 

(P=0.05) multiple comparisons technique.

Bioinoculant and Natural Organic Fertilizer Effects on Thatch Degradation

University of Nebraska, Roch Gaussoin, L. Witt and J. Witkowski

Mature Penncross Creeping Bentgrass



Microbial Inoculants

• A Temporary, dramatic increase in disease 
suppressive microbes

• Enterobacter spp.  Effective against Dollar Spot

• Trichoderma spp. Effective against Dollar Spot and 
Brown Patch

• Bacillus subtilis spp. Effective against a wide variety 
of root and foliar diseases 

• Streptomyces spp. Produce antibiotics, effective 
against a number of soil pathogens



Thank you


