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T
he evidence is clear that human activity depletes natural resources 
and has negative impacts on wildlife and the environment. No 
matter where you are in Florida or any other part of the U.S., 
turfgrasses are a component of the landscape. In some cases, you 

could be blindfolded and dropped in a neighborhood, and you wouldn’t 
know if you were in Florida or Texas because the landscapes look so 
similar. !ere is no denying that turfgrass is an important and relevant 
player in our economy, the environment and the spaces where people live, 
work and recreate. Because of that, the turfgrass industry has an important 
role to play in protecting and enhancing environmental quality. 

Warm season turfgrasses are developed to have tolerances or resistance 
to environmental stress, such as drought or shade, and to pests, such 
as diseases, weeds and insects. Several of the newest turfgrass varieties 
have traits that allow us to reduce pesticide use, irrigation and mowing 
frequency without sacri"cing the aesthetic value and performance of these 
plantings. !ese advanced traits are incredibly valuable because they sustain 
the bene"ts that healthy turfgrasses provide while reducing the need for 
supplemental management known to impact natural resources and the 
environment. However, even the most advanced turfgrass cultivar is still 
susceptible to multiple pest types or environmental stressors, and pests can 
evolve to overcome resistance (remember that ‘Floratam’ was once resistant 
to the southern chinch bug).

Our Approach

Over the past four years, my lab at the University of Florida has been 
asking the question, “Can we take the best available genetics (currently 
produced turfgrass cultivars) and plant them together to create a superior 
turfgrass stand?” In theory, combining the best of the best should result 
in a lawn that outperforms any single cultivar on its own. My goal is to 
provide the industry with a strategy that meets industry aesthetic and 

By Dr. Adam Dale, Associate Professor and Extension Specialist, 
Urban Landscape Entomology, UF/IFAS
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functional turfgrass expectations and also increases the 
environmental value of lawns by reducing pest damage 
and maintenance inputs.

We have conducted a series of laboratory, greenhouse 
and "eld experiments to evaluate how cultivar blends 
a#ect insect pests and turfgrass performance. We 
have been working with St. Augustinegrass because it 
represents the largest proportion of turfgrass acreage 
in Florida. We compared single-cultivar plantings 
(as is standard), blends of two cultivars and blends of 
four cultivars. Importantly, we have used six di#erent  
St. Augustinegrass cultivars to create these blends, all of 
which have similar color but vary in their growth habit. 
For example, we used standard forms with more upright 
growth such as ‘Palmetto’ and ‘Floratam’ and also dwarf 
varieties such as ‘Seville’. 

We set out to answer three primary questions:
1. Do cultivar blends a#ect insect pests?
2. Does mixing cultivars a#ect the aesthetic quality of 

St. Augustinegrass?
3. How do cultivar blends in$uence the resilience of a 

turfgrass stand over time?

Effects On Insects

Most of our work has evaluated e#ects of cultivar blends 
on caterpillar pests such as the fall armyworm and sap-
feeding pests such as the southern chinch bug. Compared 
to single-cultivar plantings, cultivar blends reduce fall 
armyworm feeding damage, survival and the likelihood 
that a caterpillar will infest a planting. We also see that 
mixing four cultivars has a stronger negative e#ect on 
caterpillars than mixing two cultivars. For example, 
four-cultivar blends had 7% less damage and produced 
caterpillars that were 15% less viable than two-cultivar 
blends. Regarding southern chinch bugs, our data suggest 
that mixing cultivars has no e#ect on their performance. 
However, we do "nd that blends of four cultivars show less 
damage from chinch bugs than cultivar monocultures.

As we expected, e#ects of cultivar blends depend on 
the cultivar(s) present. For instance, blends containing 
‘Bitterblue’ reduced caterpillar survival by 20% while 
blends containing ‘Floratam’ or ‘Palmetto’ reduced 
plant damage by 15% compared to blends without them 
present. None of these cultivars had this e#ect when 
grown by themselves. We have also learned that e#ects 
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on caterpillars are caused by interactions between the 
insect and plants before they begin feeding, which means 
that we may be able to design cultivar blends based on 
the physical plant characteristics present in a blend. 
Regardless of the details, our results indicate that cultivar 
blends provide insect pest management value compared to 
the single-cultivar industry standard.

Effects on Turfgrass Quality

Let’s face it, even if cultivar blends eliminated insect pests, 
nobody would produce or plant them if they looked awful. 
!erefore, we have also conducted a series of studies to 
determine if mixing cultivars a#ects the aesthetic quality 
of turfgrass stands. We created a large "eld experiment of 
cultivar monocultures, blends of two cultivars and blends 
of four cultivars and used digital imaging to measure 
turfgrass density, color, uniformity, percent green turf 
cover and quality over a four-year period. We found that 
mixing cultivars had no e#ect on turfgrass traits during 
the "rst two years, but in years 3 and 4, turfgrass quality 
and cover declined only in the monoculture plantings.

One and three years a%er planting we also had nearly 

200 turfgrass industry professionals walk through 
and evaluate the quality of our "eld plots, rating them 
on a scale from 1 to 9, where 9 is the best and 6 is 
minimally acceptable. !ese surveys show that perceived 
aesthetic quality of cultivar blends is equal to cultivar 
monocultures. However, three years a%er planting, 
mixtures of four cultivars were the only category that 
ranked above the minimally acceptable threshold of 6. 
!is suggests that mixing four cultivars prolongs the 
quality of turfgrass stands compared to mixtures of two 
and monocultures.

Effects on Turfgrass Resilience

Resilience is de"ned as the ability of a planting to tolerate 
stress and recover from that stress more quickly with 
minimal losses. We predicted that cultivar blends would 
be more resilient to environmental stress and pests 
because cultivar traits vary, which may allow some to 
thrive while others decline. We found that single cultivar 
plantings declined during the third and fourth year a%er 
planting, but cultivar blends did not, illustrating that 
blends are in fact more resilient than monocultures. 
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Image 1. Turfgrass field plot quality ratings of cultivar monocultures and blends provided by turfgrass industry professionals one year after planting (left) and three years after planting 
(right). The dashed red line indicates the minimally acceptable quality threshold.
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Dr. Adam Dale can be reached by email at 
agdale@u!.edu. More information about his 
research and extension programs at the University 
of Florida can be found at https://dalelab.org. 

However, as with our insect experiments, turfgrass resilience 
depended on which cultivars were present in a blend.

Four years a%er planting, monoculture plots of ‘Cultivar A’ 
averaged 13% live turf cover, while all other cultivars in monoculture 
averaged more than 75% cover. Importantly, 10 out of 15 four-cultivar 
blend plots also contained ‘Cultivar A’, yet none of those plots had less 
than 85% live turf cover a%er four years. Simply by mixing ‘Cultivar 
A’ with any three cultivars, we increased turfgrass resilience and 
sustained a dense turfgrass stand without using pesticides.

 
Looking Forward

I have avoided making speci"c cultivar blend recommendations 
because that is not yet the goal of this work. Rather, our goal has 
been to determine if cultivar blends may be a viable approach to 
more sustainable lawns that require fewer maintenance inputs. I 
would argue that, yes, cultivar blends are a viable approach to more 
sustainable turfgrass lawns. In collaboration with Drs. J. Bryan Unruh 
in Jay, Florida, Marco Schiavon in Ft. Lauderdale, Florida, Susana 
Milla-Lewis in North Carolina, and Basil Iannone in Gainesville, 
Florida, we are processing tons of new data to identify regional blend 
recommendations that maximize resilience and turfgrass performance.

!us far, our results have shed light on several key takeaways for 
future warm season turfgrass cultivar blends:

■ !ere is value to maximizing the number of cultivars in   
a blend.

■ E#ects of cultivar blends depend on the traits of cultivars   
in that blend.

■ Future blends should mix varieties that di#er in growth  
form and plant structure to maximize turf density.

■ Future blends should mix varieties that di#er in tolerance   
or resistance to various pests and stressors. ❂

Image 2. St. Augustinegrass cultivar blend field plots 
approximately four years after planting. Top plot is a blend of four 
cultivars, center plot is a cultivar monoculture, and bottom plot is 
a blend of two cultivars. All plots contain ‘Cultivar A’. Each plot is 
approximately 10 ft x 10 ft.
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Cultivar A + 1 other
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