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Summary of Priorities for Texas Turfgrasses

Research Priorities

Extension Priorities

Regulatory Priorities

Continue to conduct
research on turfgrass
water use and water
conservation
Establish Daily Light
Integrals for warm-
season turfgrasses
Evaluate herbicide
options for control of
Dallisgrass, King
Ranch bluestem,
Khakiweed, Sandbur,
and Sprangletop
Document herbicide
resistance in Annual
bluegrass and
Goosegrass

Evaluate insecticides
for control of
Bermudagrass mites
and Rhodesgrass
mealybugs

Evaluate new
products and methods
for controlling
nematodes

Develop and validate
growing degree day
models for perennial
grass control in Texas
Continue to develop
best management
practices for salinity,
nutrient, and turfgrass
management
Continue research on
native and non-
traditional turfgrass
mixtures/plantings

1
T

Re-develop AggieTurf
website

Create a Pest Control
Recommendations
Guide for Texas
Turfgrasses

Create an online
portal for training
county extension
agents in turfgrass
science and
management
Develop extension
material for public
officials/city leaders,
homeowner
associations,
landscape architects,
etc. to ensure they
are recommending
proper turfgrass
species plantings
Create turfgrass
management
calendars for Texas
turfgrasses

Create a turfgrass
insect monitoring and
alert system

T

Turfgrass producers
currently use pest
control products
labeled for turfgrass
sites as opposed to
agricultural sites even
though their public
exposure is more
similar to traditional
agricultural production
Labor issues in regard
to legally hiring
seasonal and/or
migrant workers in
turfgrass production
Shipment issues
regarding shipping
sod through counties
in the fire ant
gquarantine

Interact with public
officials to prevent
turfgrass planting and
species restrictions
without the support of
scientific research
MSMA use
restrictions and
current/future status
Turfgrass variety
certification programs




2014 Texas Turfgrass Production and Economic Impacts

According to the 2007 Agricultural Census performed by the USDA, turfgrass
production industry in Texas ranks 2" only to Florida in # of farms (164) and
acreage (36,805). It also ranked 3 behind California and Florida in sales, which
were approximately $99,564,546 (2007 USDA Census of Agriculture). However,
given that this national survey was performed in 2007, prior to a downturn in the
national economy, it was important to obtain more current information on Texas
Turfgrass Production in 2014.

As a result, a 2014 Texas Turfgrass Producers survey was created and

di stributed to members of the Turfgrass

sole organization that represents the turfgrass production industry in Texas. The
survey was created by Dr. Marco Palma (Associate Professor & Extension
Economist, Texas A&M), Dr. Casey Reynolds (Assistant Professor & Extension
Turfgrass Specialist, TAMU), and Mr. John Cosper (Executive Director of the
Turfgrass Producers of Texas) and distributed to TPT members during the
summer of 2014.

Net sales data from the survey was used to estimate total economic contributions
of the sod Industry to the Texas Economy. To evaluate the economic impact
contributions of the green industry to the Texas economy, economic models were
developed using the Implan software system and associated Texas datasets
(MIG, 2014). The Implan system includes more than 500 industries. Input-Output
models represent the structure of a regional economy in terms of transactions,
employees, households, and government institutions (Miller & Blair, 1985).

The economic multipliers derived from the Implan model were used to estimate
the total economic activity generated in the state by sales (output) to final
demand or exports. This includes the effects of intermediate purchases by sod
industry firms from other economic sectors (indirect effects) and the effects of
sod industry employee household consumer spending (induced effects), in
addition to direct sales by industry firms.

The total economic contributions of the Texas Turfgrass Production Industry
were estimated at $263.2 million in output; 2,128 jobs, and $161.2 million in
value added to the Texas state economy. The average gross sales value of the
firms who responded to the survey was $2,123,958, with a minimum value of less
than $100,000 and a maximum value of more than $10,000,000. Half of the
operations had gross sales between $1,000,000 and $4,999,999 (50%), followed
by $250,000-$499,999 (17%). Using a stratified sampling method of this survey,
we estimate total sales of the turf grass industry in Texas to be $120,800,000.

Turfgrass production occurs in at least 35 counties in Texas with the bulk of the
production located in the Southeast corner of the state (Figure 1). Production in
central and southern parts of the state is exclusively warm-season species (St.



Augustinegrass, Bermudagrass, Zoysiagrass, Centipedegrass, Buffalograss, and
Seashore Paspalum) while production in the northern and western parts of the
state are more likely to include cool-season species (Kentucky bluegrass and
Tall fescue).

Figure 1. 2014 Turfgrass Production in Texas Counties
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*This map was created using the 2014 Turfgrass Producers of Texas Membership Directory.

In 2014, there were approximately 19,282 acres of turfgrass in production in
Texas, which is a 9.8% increase from 17,378 acres in 2013. An analysis of
planting data from 2010 to 2014 reveals that turfgrass production acreage is
dependent upon the producer (Figure 2). About one in every three respondents
(33%) reported to have the same production in their operation compared to 2010
while one quarter (25%) of the farmers have reduced their production in the
same period. The remaining 42% of respondents have increased their production
from 2010. When asked about operating expenses from 2012 to 2014, 75% of
respondents said their expenses have increased (ranging from 14 to 45%) while
the remaining 25% of respondents said their expenses were about the same.

When respondents were asked about their plans to increase or decrease
turfgrass production acreage in 2015, approximately 50% said they planned to
increase production while the other 50% planned to remain the same.
Furthermore, from those planning to increase acreage, the average expected
increase was 30%, yet some respondents plan to double their acreage in 2015.



Figure 2. Percent Change in Turfgrass Production from 2010 to 2014.

Percent Change in Turfgrass Production from 2010 to
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The average number of years that turfgrass production firms have been in
business in Texas is 22 years. The distribution of years in operation indicates
that the majority of respondents were in business between 6-10 years, followed
by 31-40 years, then 11-15 years (Figure 3).

Figure 3. Turfgrass ProductionFi r md6s Number of Years

35%

30%

25%
20%
15%
10%
. i

6- 11-15 1620 21 30 31-40 4150 51-60 _61-70

The results from Figure 4 illustrate that the most popular species currently in
turfgrass production are bermudagrass and St. Augustinegrass, both with 43% of
the production among respondents. This was followed by zoysiagrass with 8%,
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while Buffalo, Centipede and other varieties not listed represent 2% each of the
remaining varieties planted. Seashore paspalum, creeping bentgrass and tall
fescue are not currently being produced by any of the respondents in the survey.

Figure 4. 2014 Turfgrass Production by Species

2014 Turfgrass Production by Species
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In regard to prices, the average price per square foot of turfgrass varies by
species as indicated in Figure 5. Zoysiagrass has the highest average reported
price of $0.45/ft> while the more popular species, bermudagrass and St.
Augustinegrass, sell for $0.15 and $0.17/ft> respectively. Buffalograss sells on
average for $0.18/ft? and Centipedegrass averages $0.17/ft?>. Since none of the
respondents reported currently producing any of the other species, no reported
price information is available.

There can also be variations in price based on varieties within species, but this
data was not collected from producers as part of this survey. Varieties and prices
change routinely in the market and the authors of the survey did not feel this was
a major component of the information collected.



Figure 5. 2014 Average Turfgrass Species Prices (price/sq ft)
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As with many other agricultural commodities, turfgrass production harvests varies
by season (Figure 6). When describing the proportion of turfgrasses harvested in

Texas, respondent s 6 tendsoWwther seasogdfity off haavestc | e ar

According to the results in Fig. 6, the period between March and May is the peak
harvest season with almost 40% of the total amount of turfgrass produced being
harvested during this time. Inversely, December thru February is the lowest point
of harvest with less than 15% occurring during this time, while the months
between June and November comprise the remainder.

Generally speaking, turfgrass can be harvested and planted anytime during the
year as long as the ground is not frozen. There are often situations where
builders and other customers purchase and plant sod during the winter months
while warm-season sod is dormant, but many customers prefer to plant during
the spring months when temperatures are mild and rainfall is more likely. This
likely explains the peak harvest in the spring months, followed closely by the
summer and fall months, before substantially decreasing during the winter
months.



Figure 6. Turfgrass Production Harvest by Season

Turfgrass Production Harvest by Season
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The seasonal nature of the turfgrass production industry results in the need to
supplement full-time labor with seasonal labor. Respondents to the survey
indicated that within each of their businesses, approximately 65% of their labor
was full-time, 29% of their labor was seasonal, and 6% of their labor was part-
time. Furthermore, in the two-year period from 2012 to 2014, 37% of respondents
have increased their workforce, while 46% reported no change and 17% reported
a decrease in workforce. From the producers that did experience changes in
labor hiring in the period between 2012 and 2014, the average increase in
workforce was 24%. The highest reduction and the highest increase are both
50% less and 50% more employees, respectively.

Of the main harvest methods used in turf grass, an almost equal split is seen in

Fig. 6 between strip-cut (51%) and clear-cut (49%). Strip-cut is a process used in
warm-season turfgrass sod production where during harvest, 2-4 6 stri ps of
are left in the field between harvested strips. This allows the sod to grow back

from lateral stems in each strip until the harvested strips are fully grown-in. Clear-

cutting removes all of the turfgrass in the field and re-growth occurs exclusively

from underground stem tissue until the field is fully grown-in and ready for
additional harvests.

After mechanical harvesting, the respondents to this survey indicated that 56% of
the sod cut and stacked in Texas during 2014 was done manually, while 33%
was stacked using semi-automatic equipment, and 11% was stacked using fully
automated equipment. Once the turfgrass is harvested, 84% is packed, sold, and



transported as sl abs (1600X%0)2,40adnd 9306 asss bmign
(variable).

Turfgrass producers have many ways to get their product to market, as indicated
in Fig. 7. Wholesalers, landscapers, and developers account for almost 75% of
the customer-base while brokers, retail centers, big box stores, golf courses,
sports fields, and homeowners account for between 2% and 7% each. In terms of
how far turfgrass must travel from farm-to-market, approximately 34% of
turfgrass travels less than 50 miles to market, 40% travels between 50 and 100
miles, and 26% travels more than 100 miles to get to its final market. Turfgrass
producers get their product to market by either owning their own transport or by
having a third-party transport it. The respondents in this survey indicated that
approximately 58% of them own their own transport while the remaining 42%
contract that service out to a third-party.

Figure 7. 2014 Turfgrass Sales through Various Marketing Channels. Values
represent percentage of total sales in each marketing channel.

2014 Turfgrass Sales through Various
Marketing Channels
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The respondents were also asked where in the supply chain their product is most
likely to be damaged to the point that its quality is significantly reduced. Their
responses were (from beginning to end): in the field (26%); at harvest (19%);

during shipping (17%),andatt he buyer s | ocation (38%).

In addition to the information above on production and supply chain, the survey
also included questions on various factors that may impact production. These
include areas such as weather, market demand/pressures, financial pressures,
regulatory pressure, water supply, and others. Figures 8 and 9 illustrate the
producersd feelings about these various

Figure 8. Impacts of Various Issues on Turfgrass Production
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Turfgrass producers were asked about their feelings regarding which of the
issues in Figure 8 had the largest impact on their production practices. The left-
hand Y-axis represents the percentage of total responses in each of the low,
medium, high, and very high categories while the right-hand Y-axis represents
the means of their responses, which could range from 1 to 4.
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Market demand was by far the most important factor i n t ur f grass pr odtdt
attitudes towards production (3.50) while other important factors were

competition (3.29), cost of labor (3.25), water supply (3.13), and uncertainty in

the weather (3.08). Factors considered between high and medium were:

environmental regulations (2.83), managerial expertise (2.67), and cost of land

(2.58). Factors considered between medium and low were: the cost of equity

capital (2.29) and debt capital (2.21).

Figure 9. Impacts of Various Issues on Turfgrass Production

The Impacts of Various Issues on
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Figure 9 is similar to Figure 8 except that the scale of possible responses only
ranged from 1 to 3, instead of 1 to 4 as in Figure 8. Respondents indicated the
issues that contribute highly or very highly to the success or failure in the sod
industry were: production issues (2.20) and financial pressures (2.13). The
factors considered between high and medium were government and
environmental regulations (1.92) market pressure (1.82) and labor issues (1.80).
There were no factors with a mean response between medium and low.
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Turfgrass Production Cultural Practices

Mowing

Turfgrass sod in production fields is routinely mowed to encourage lateral growth,
adequate density, and finer leaf texture. A combination of reel-mowers and rotary
mowers are used with the selection of each being species dependent. Reel-
mowers are more commonly used on bermudagrass and fine-textured
zoysiagrasses, especially those grown at lower heights for sale to golf courses
and athletic fields. Rotary mowers are more commonly used on turfgrasses
grown at higher mowing heights such as St. Augustinegrass, Centipedegrass,
etc. For specific information on recommended mowing heights, see the
ATurfgrass Profileo for each specific specie
height of cut with the lower-mowed turfgrasses being mowed more frequently
than higher-mowed turfgrasses. It also depends on harvest date in that
turfgrasses closer to being harvested are typically mowed more frequently (3-4
times per week) than turfgrasses in the early stages of grow-in (1-2 times per
week).

Weed Control

Herbicides are most commonly applied using tractor-mounted boom sprayers.
However, on a small scale, it is also common for herbicides to be applied using a
small sprayer mounted on a utility vehicle or a backpack sprayer. Frequency of
application depends on time of year with the majority of applications being made
during spring and fall months to target various annual weed species using a
combination of pre-emergence and post-emergence herbicides. Hand-weeding
occasionally occurs immediately prior to harvest and sale, in sensitive species, or
during times when equipment cannot enter fields due to excessive moisture.
Further information on turfgrass weed control in sod production is included in the
section titled ATurfgrass Weed Control Recon
document. Problematic weeds have been identified in Table 14.

Insect Control

Insecticides are most commonly applied on an as-needed basis using similar

spray equipment as listed under Weed Control. Some turfgrass producers treat

preventively for insects such as White grubs or Hunting billbugs if they have a

history of them on their facility. However, the bulk of these applications are

sprayed curatively. Further information on turfgrass insect control in sod

production is included in the section titled
Recommendati ons 0, ument. Probdematicturfigrassihsecss d o c

have been identified in Table 19.

Disease Control

Fungicides are most commonly applied on an as-needed basis using similar
spray equipment as listed under Weed Control. Some turfgrass producers treat
preventively for specific diseases in high-value sod, or for diseases that are likely
to occur due to weather patterns, history of infestation, or particularly susceptible

13



turfgrasses. These applications are made as needed at any point during the
growing season, but are most likely during hot, humid weather, periods of rainfall,
or the fall months when warm-season grasses are particularly susceptible to
disease activity. Further information on turfgrass disease control in sod

production i s incl udédglassiDseaselCentrdect i on ti tl ed
Recommendati onso, included in this document.
have been identified in Table 22.
Irrigation
Analysis of historical precipitation patterns in Figure 10 illustrates the east-to-
west gradient of diminishing rainfall throughout Texas.
Figure 10. Average Annual Precipitation (inches) from 1981 to 2010
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Figure courtesy of Robert B. Shaw, fiGuide to Texas Gr

As a result, supplemental irrigation using overhead systems is often required for
successful establishment and maintenance of turfgrass sod. Overhead irrigation
using a combination of center-pivot systems, side-roll systems, lateral systems,
and/or hand-line systems is the predominant method used for irrigation. Water
sources can include groundwater (Figure 11), rivers, and/or holding ponds.

14



Figure 11. Major Aquifers of Texas
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Full-size image available at http://www.twdb.state.tx.us/groundwater/aquifer/major.asp

Land Preparation and Planting

Newly established turfgrass production fields are treated with a non-selective

herbicide, cultivated using disc or tillage equipment, leveled, and then sprigged

or plugged depending on species and variety. After a field has been initially

established, it is re-established after harvest by allowing re-growth from rhizomes
and/orsmall4-6 6 strips that are | eft between harve

Harvesting
Traditional slab harvesters that consist of a tractor-mounted harvester and

manual pallet stacker are the most frequently used during harvest. They consist

of one employee driving the tractor while the sod is being harvested and at least

one employee on the back of the tractor stacking the sod onto the pallet.

Auto-stackers are less frequent, but occasionally used in larger, more elaborate

operations. Slabs of sod are harvested and sold in various sizes, depending on

equipment. These sizes ofteninclude:Short sl abs (4babsgs 2469, xLc
420) ;r oMilnsi (variabl e?§g) Big rolls (4206 x 10

Other worker activities
Aeration, rolling using a drum-type roller pulled behind a tractor, removing water
after heavy rains using hand-pumps.

15
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Turfgrass Profiles

Turfgrass profiles were created for each major turfgrass species produced and
managed in Texas and includes information on the following:

Latin Name:

Growth Habit:
Vernation:
Leaf:

Ligule:
Auricles:
Inflorescence:

Areas of Adaptation: See maps

Description:

Strengths:

Weaknesses:

Recommended Mowing Height:
Recommended Mowing Frequency:
Fertilization Requirements:

Available Varieties in Texas: This list was created using the 2014 Turfgrass
Producers of Texas (TPT) website www.txsod.com which lists all of the varieties
currently produced by TPT members.

16
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Turfgrass Profile: Bermudagrass

Latin Name: Cynodon dactylon L. Pers and Cynodon dactylon (L.) Pers x
Cynodon transvaalensis Burtt Davy

Growth Habit: Rhizomatous and Stoloniferous

Vernation: Folded

Leaf: Smooth or hairy on both surfaces

Ligule: Fringe of hairs
Auricles: Absent

Inflorescence: Panicle with 2-9 spicate branches arranged in a digitate manner

at the apex of the culm

Figure 12. Bermudagrass Areas of Adaptation

Recommended
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Bermudagrass
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Table 1. Available Bermudagrass Varieties in Texas

Vegetatively Propagated Varieties

Variety Latin Name Availability

Baby Cynodon dactylon (L.) Pers. Sod

Celebration Cynodon dactylon (L.) Pers. Sod/Sprigs

GN-1 Cynodon dactylon (L.) Pers. Sod/Sprigs

Discovery Cynodon dactylon (L.) Pers. Sod/Sprigs
Cynodon dactylon (L.) Pers. x Cynodon

Emerald Dwarf transvaalensis Burtt Davy Sod/Sprigs

Grimes EXP Cynodon dactylon (L.) Pers. Sod/Sprigs
Cynodon dactylon (L.) Pers. x Cynodon

Latitude 36 transvaalensis Burtt Davy Sod/Sprigs
Cynodon dactylon (L.) Pers. x Cynodon

Midiron transvaalensis Burtt Davy Sod/Sprigs
Cynodon dactylon (L.) Pers. x Cynodon

Northbridge transvaalensis Burtt Davy Sod/Sprigs
Cynodon dactylon (L.) Pers. x Cynodon

Patriot transvaalensis Burtt Davy Sod/Sprigs

Premier Cynodon dactylon (L.) Pers. Sod/Sprigs

Quickstand Cynodon dactylon (L.) Pers. Sod/Sprigs

Texas Native Cynodon dactylon (L.) Pers. Sod/Sprigs

Texas Turf 10 Cynodon dactylon (L.) Pers. Sod/Sprigs

Tifton 10 Cynodon dactylon (L.) Pers. Sod/Sprigs
Cynodon dactylon (L.) Pers. x Cynodon

TifGrand transvaalensis Burtt Davy Sod/Sprigs
Cynodon dactylon (L.) Pers. x Cynodon

Tifsport transvaalensis Burtt Davy Sod/Sprigs
Cynodon dactylon (L.) Pers. x Cynodon

Tifway Il transvaalensis Burtt Davy Sod/Sprigs
Cynodon dactylon (L.) Pers. x Cynodon

Tifway 419 transvaalensis Burtt Davy Sod/Sprigs

U3 Cynodon dactylon (L.) Pers. Sod/Sprigs

Ultra-dwarf Varieties

Variety Latin Name Availability
Cynodon dactylon (L.) Pers. x Cynodon

Champion transvaalensis Burtt Davy Sod/Sprigs
Cynodon dactylon (L.) Pers. x Cynodon

Mini-verde transvaalensis Burtt Davy Sod/Sprigs
Cynodon dactylon (L.) Pers. x Cynodon

TifDwarf transvaalensis Burtt Davy Sod/Sprigs
Cynodon dactylon (L.) Pers. x Cynodon

TifEagle transvaalensis Burtt Davy Sod/Sprigs
Cynodon dactylon (L.) Pers x Cynodon

TifGreen transvaalensis Burtt Davy Sod/Sprigs

18




Seeded Varieties

Variety Latin Name Avalilability
Arizona

Common Cynodon dactylon (L.) Pers. Seed
Barbados Cynodon dactylon (L.) Pers. Seed
Casino Royal Cynodon dactylon (L.) Pers. Seed
Contessa Cynodon dactylon (L.) Pers. Seed
Dune Cynodon dactylon (L.) Pers. Seed
Hollywood Cynodon dactylon (L.) Pers. Seed
Jackpot Cynodon dactylon (L.) Pers. Seed
LaPaloma Cynodon dactylon (L.) Pers. Seed
Mirage 2 Cynodon dactylon (L.) Pers. Seed
Mohawk Cynodon dactylon (L.) Pers. Seed
Numex Sahara Cynodon dactylon (L.) Pers. Seed
Panama Cynodon dactylon (L.) Pers. Seed
Princess 77 Cynodon dactylon (L.) Pers. Seed/Sod
Pyramid 2 Cynodon dactylon (L.) Pers. Seed
Riviera Cynodon dactylon (L.) Pers. Seed
Sahara Cynodon dactylon (L.) Pers. Seed
Southern Star Cynodon dactylon (L.) Pers. Seed
Sovereign Cynodon dactylon (L.) Pers. Seed
Sultan Cynodon dactylon (L.) Pers. Seed
Sunbird Cynodon dactylon (L.) Pers. Seed
Sundevil Il Cynodon dactylon (L.) Pers. Seed
Sunsport Cynodon dactylon (L.) Pers. Seed
Sunstar Cynodon dactylon (L.) Pers. Seed
Sydney Cynodon dactylon (L.) Pers. Seed
Transcontinental | Cynodon dactylon (L.) Pers. Seed
Veracruz Cynodon dactylon (L.) Pers. Seed
Yukon Cynodon dactylon (L.) Pers. Seed

Description: Bermudagrass is a warm-season, fine-textured turfgrass that
spreads laterally by rhizomes and stolons. It is an extremely drought-hardy,
durable, and versatile turfgrass that can be used in many settings included golf
courses, athletic fields, home lawns, and as utility turf. It is relatively quick to
establish by seed or sprigs and is most notably known for its superior traffic
tolerance and quick recuperative potential. These facts, combined with its
tolerance to low mowing heights, make it ideal for golf course and athletic turf as

well as any other areas that may be heavily trafficked.

Common bermudagrass (Cynodon dactylon (L.) Pers.) varieties often
have coarse leaf texture and light green color. However, improvements in
common bermudagrass appearance have been achieved through breeding
efforts and there are many improved varieties available on the market that have
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finer leaf texture, darker color, and improved density. These varieties are most
often planted by seed, but some improved varieties are also sold as sod
(Princess, for example).

In addition to seeded varieties of Cynodon dactylon (L.) Pers., there are
also hybrid bermudagrasses available that can be planted as sod or sprigs.
These varieties are most commonly crosses between common bermudagrass
(Cynodon dactylon (L.) Pers.) and African bermudagrass (Cynodon
transvaalensis Burtt Davy). The resulting progeny of these crosses often have
superior aesthetics including fine leaf texture, improved density, dark green color
and are typically the preferred choice for golf courses, athletic fields, and some
home lawns. However, seed of these interspecific crosses is often sterile, and
therefore hybrid bermudagrass varieties must be planted vegetatively by sod or
sprigs. This is also the case with the ultradwarf varieties, which are most
commonly used on golf course putting greens due to their ability to tolerate
extremely | ow mowing heights (00.125

Strengths: Drought tolerance, heat tolerance, deep rooting potential, durability,
good recuperative potential, salinity tolerance, rapid establishment rate, and low
disease potential.

Weaknesses: Shade tolerance, frequent mowing requirement and a moderate to
high fertilization requirement.

Recommended Mowing Height: Home Lawns: 1-2 inches; Golf and Athletic
Turf: 0.75 to 1 inch; Ultra-dwarfs: < 0.25 inches.

Recommended Mowing Frequency: Home Lawns: Weekly using a rotary
mower; Golf and Athletic Turf: Daily to weekly using a rotary or reel mower;
Putting Greens: Daily using a reel mower.

Fertilization Requirements: 0.5to 1 Ib N per 1,000 ft> month during the summer
growing season; 3 to 6 total Ibs N per 1,000 ft? per year.

20
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Turfgrass Profile: Buffalograss
Latin Name: (Bouteloua dactyloides (Nutt.) J.T. Columbus)

Growth Habit: Stoloniferous

Vernation: Rolled

Leaf: Hairs on both surfaces; Ridges on upper surface

Ligule: Fringe of hairs

Auricles: Absent

Inflorescence: Staminate and pistillate spikelets in separate inflorescences;
usually on different plants. Staminate spikelets in 1-4 spicate infloresences;
Pistillate spikelets in 2-4 burlike clusters.

Figure 13. Buffalograss Areas of Adaptation
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