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How to Grow 
Healthy, Attractive 
Lawns



Management
• Fertilization
• Mowing
• Irrigation
• Aeration
• Seeding/Overseeding
• Pests



Management Schedule





Turfgrass Species Characteristics

Species Water 
Requirements*

Fertility 
Requirements**

Drought 
Tolerance

Shade 
Tolerance

Mowing 
Quality

Wear 
Tolerance

Blue grama Low Moderate/Low High Low Moderate Moderate

Buffalograss Low Moderate High Low Moderate Moderate

C. Wheatgrass Very Low Low Very High Low Poor Low

Fineleaf fescues Moderate/Low Low High High Moderate Moderate

Kentucky bluegrass High Moderate/High Low Low Good High

Koleria spp.*** Moderate Low Moderate Low Poor Low

Perennial ryegrass High High Low Low Moderate High

Tall fescue Moderate Low Moderate Moderate Moderate High



#1-Fertilization
• Nitrogen-vegetative growth and 

green color, a constituent of plant 
proteins, chlorophyll, amino 
acids, and other plant substances
• Phosphorus-root development 

and many vital growth processes
• Potassium-physiological 

functions, disease resistance, 
drought tolerance, and winter 
hardiness



Nitrogen
• Quick release-water soluble, 

immediately available, 
stimulates quick shoot growth 
and greening
• Slow release-more uniform 

growth, less likely to burn grass, 
may last 6-8 weeks or longer
• Organics-must be broken down by 

microbial activity
• Slowly soluble or coated products-

require soil moisture and warmer 
temperatures



Fertilization Schedule
Maintenance 
Level

Late 
Spring

June/ 
July

July/ 
August

Late 
Summer

Late Fall Total

------------------- pounds N/1000 ft2 -------------------

Low 1 1 2

Medium 1 1 1 3

High 1 0.5 0.5 1 1 4



Late Fall Fertilization
• Apply after top growth has stopped, 

but plants still green
• Carbohydrate accumulation
• Good response in spring
• Increased density
• Potential for leaching in sandy soils



#2-Mowing
• Temporary cessation of root growth
• Reduced carbohydrate production
• Port of entry for disease-causing 

organisms
• Temporary increase in water loss
• Reduced water absorption by roots, 

BUT…..
• Partial defoliation is nothing new to 

grasses!



Mowing Height and Root Growth



Species Height (in.)
Annual bluegrass 0.125-0.75

Creeping bentgrass 0.125-0.75

Fine leaf fescues 1.5-3.0

Kentucky bluegrass 0.75-3.0

Tall fescue 0.75-3.0

Perennial ryegrass 0.5-3.0

Buffalograss 2-unmowed



What to do with clippings?
• Clippings DO NOT contribute to 

thatch
• Clippings = about 1-2 lb. N/year
• Exceptions:

• excessive growth
• interference with turf use
• safety

• Mulching mowers not necessary







#3-Irrigation
• Evaporation-evaporation 

of moisture from the soil 
surface, usually not 
important for turfgrass
• Transpiration-movement 

of water through a plant 
and out through stomata



What impacts ET rate?
• Grass species
• Humidity
• Temperature
• Wind
• Management factors



Management 
Factors
• Mowing height
• Excessive N fertilizer
• Irrigation methods



Month Irrigation Interval (0.5”)

Startup through April 30th Once every 6 days

May Once every 4 days

June Once every 3 days

July Once every 3 days

August Once every 3 days

September Once every 6 days

October 1 to shutdown Once every 10 days



Simple Sprinkler Testing



Irrigation Technologies

• Climate-based 
controller testing
• Wi-fi enabled 

controller testing



Climate-Based Controllers

Rainbird ® (RBR)Control (CTRL) WeatherMatic ® (WTM)

Weather data 
source N/A

On-Site temperature and 
rain sensor and solar 
radiation estimated 
based on date and 

location.

Public and private 
weather stations data 

managed by 
centralized computer 

server

On-Site Temp, solar, 
and rain sensors

Irrigation 
Scheduling

Base irrigation 
scheduling required

Base irrigation 
scheduling required

Fully automatic 
schedule

Base irrigation 
scheduling required

ETo Data Modified Hargreaves Penman-Monteith Modified Penman-
Monteith

Hunter ® (HTR)



Wi-Fi Enabled Controllers

Hunter Controller
• Experimental control
• Programmed according to USU 

Extension recommendations

Smart Controllers
• Wi-Fi-enabled
• Emergency schedule
• Can be programmed from 

smart phone



Results
• Average water savings compared to Control: Hunter® (37%), Rainbird® 

(39.5%) and WeatherMatic® (48%)
• All controllers adjusted irrigation application in response to weather 

conditions. 
• Compared to the average homeowner, all controllers saved water
• Utah’s Water Check Program found participants apply ≈ 48 inches of water/year
• Orbit B-Hyve and Rachio controllers applied ≈ 34 inches of water/year
• Hunter and Skydrop controllers applied ≈ 22 inches of water/year

• When programmed according to USU Extension recommendations, 
manually programmed controllers were just as or more effective than Wi-Fi-
enabled smart irrigation controllers



Species and Variety Trialing
• Turfgrasses can be functional in drought situations, when 

managed properly.

• Selection of drought tolerant turfgrass species and cultivars 
is critical in light of recent and periodic drought conditions 
and increasing population.



Species and Variety Trialing
• Perennial ryegrass—standard and 

drought
• Kentucky bluegrass—drought
• Tall fescue—standard and drought
• Cool-season—low-input
• Warm-season—low input (St. George, 

UT)
• USGA/NTEP cool-season species—

water use and drought tolerance
• Tall fescue (TWCA)—drought



Species and Variety Trialing Programs
• Turfgrass Water Conservation Alliance
• tgwca.org

• Alliance for Low-Input Sustainable Turf
• a-listturf.org

• National Turfgrass Evaluation Program
• ntep.org

• USGA
• usga.org



Screening Methods

Chronic Drought Stress

• Decreased irrigation
• Watered weekly (% ET)
• Digital image analysis 

quantifies % green cover
ü 2 x per week for 90 days
ü Immediately before 

watering, and 2 days after

Acute Drought Stress

• No irrigation
• Irrigation shut off until top 

performer reaches 25% green 
cover
• Then 1”/week recovery
• Digital image analysis 

quantifies recovery rates







Infrequent Irrigation During Drought
• 18-year-old stand of KBG 

varieties
• Established from sod
• 0.25 in., 0.5 in., or 1 in. of 

irrigation
• Irrigated once per month
• June 1 – Sept. 17, 2021

1.0” 0.5” 0.25”

0.5” 0.25” 1.0”

0.25” 1.0” 0.5”



Oct. 24Sept. 26Sept. 3Aug. 21

1.0” 0.5” 0.25”

0.5” 0.25” 1.0”

0.25” 1.0” 0.5”
Heat 
sensitive 
cultivars?

Sep 26
Recovery 
with zero 
irrigation

Nov 10
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Nitrogen, Reduced Irrigation Study
• Same site as previous study
• Irrigated at 50% ET twice per week
• 1, 2, 3, 4 or 6 lb N/M (46-0-0)
• 1 lb applied per application
• 1 lb (May)
• 2 lbs (May, Oct)
• 3 lbs (May, Sept, Oct)
• 4 lbs (May, June, Sept, Oct)
• 6 lbs (May, June, July, Aug, Sept, Oct)

1 lb 2 lbs 3 lbs

4 lbs 6 lbs 2 lbs

3 lbs 1 lb 4 lbs

6 lbs 3 lbs 1 lb

2 lbs 4 lbs 6 lbs



Sep 3 Sep 26Aug 21Aug 6

July 22July 7June 22

1 lb 2 lbs 3 lbs

4 lbs 6 lbs 2 lbs

3 lbs 1 lb 4 lbs

6 lbs 3 lbs 1 lb

2 lbs 4 lbs 6 lbs
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#4-Aeration

The Lawn Institute



Compaction



Thatch
• A layer of dead and living 

stems and roots between 
the vegetation and the 
soil.



Avoiding 
Thatch
• Proper fertilization
• Routine aerification
• Vertical mowing or de-

thatching



Aeration
• Improves air movement
• Reduces compaction
• Breaks up crusts, layers
• Stimulates microbial activity



#5-Seeding and 
Over-seeding
• Soil test
• Fertilization

• Seed selection
• Site preparation







Open, Sunny Locations (Well-Drained)
Species Seed Composition Seeding Rate
Kentucky bluegrass 100% at 2-3 lb per 1,000 sq ft

Kentucky bluegrass 80-90%
at 3-4 lb per 1,000 sq ft

Perennial ryegrass 10-20%

Kentucky bluegrass 40-60%

at 3-4 lb per 1,000 sq ftFine fescues 30-40%

Perennial ryegrass 10-20%

Turf-type tall fescue 100% at 6-8 lb per 1,000 sq ft

Turf-type perennial ryegrass 100% at 4-5 lb per 1,000 sq ft



Moderate to Partial Shade

Species Composition Seeding Rate

Fine fescues 40-50%

at 4 lb per 1,000 sq ftKentucky bluegrass 40-50%

Perennial ryegrass 10-20%

Fine fescues 100% at 4-5 lb per 1,000 sq ft

Turf-type tall fescue 100% at 6-8 lb per 1,000 sq ft





Low Water Use Grasses

• Kentucky bluegrass
• Artesia, Bedazzled, Desert Moon, Full Moon, Sonora, Tirem, 

WaterWorks

• Tall fescue
• 2nd Millennium, Aquavita, Bonsai 2X, Lifeguard, Raindance, 

Relentless, Saltillo, Sun Fire, Amity, Zigzag, Reservoir

• Buffalograss
• Legacy, Texoka, Cody, Bison, Sharps Improved, Bowie

• Wheatgrasses
• RoadCrest, Fairway, Ephraim







When should you seed cool-season grasses?

• Best-late summer (September or 
October)
• Next best time-spring (March or 

April)
• Dormant seeding in winter or 

summer



Establishment with Sod
• Site preparation is similar to 

seeding
• Purchase high quality, weed-free 

sod
• Delivered soon after harvest
• Lay in staggered, or
“brick-like” pattern
• Roll, then water





Site Preparation for Renovation
• Soil test - representative sampling
• Kill vegetation with glyphosate (RoundUp®) or glufosinate (Finale®)
• Re-spray in two weeks (grass is more difficult to kill than you think!)
• Solarization
• If you have a complete kill and no thatch problem, leave the old turf 

as a mulch



Integrated Pest 
Management
• Focus on selection, establishment 

and maintenance of a 
competitive stand of turfgrass.
• Objective is to keep pest 

populations at a level that does 
not interfere with the purpose of 
the turfgrass.



Early Detection is Key
• Scouting is best IPM tactic

• Helps detect early problems
• Can prevent widespread outbreaks
• Allows spot treatments to reduce 

damage

• Regular inspections are 
necessary
• Confirms presence/absence
• Assess the need for action
• Evaluate treatment efficacy
• Develop site history



Pest Management
• Cultural
• Change the environment

• Humidity, Free moisture, Temperature, 
Fertility

• Chemical
• Abiotic damage
• Pest-like symptoms, but not true 

insect or disease damage
• More common than actual insect or 

disease problems

















Management Schedule





Thank you!
kelly.kopp@usu.edu
helen.muntz@usu.edu
cody.zesiger@usu.edu

Resources
utahpests.usu.edu
cwel.usu.edu
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