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Learning objectives: 

• Participants will be able to explain the differences between the 5 types of native warm-season 

grasses 

• Participants will be able to identify the advantages and disadvantages of using native warm-

season grasses 

 

Materials: 

• PowerPoint® slides “NWSG Types and Advantages and Disadvantages” 

• Lesson guide:  Use the notes in this lesson guide to present information for each presentation 

slide. 

• Factsheet: “Native warm-season perennial grasses for drought management in  

forage production” 

   http://www.tnstate.edu/extension/documents/NWSG.pdf 

   A copy can also be found in the Appendix. 

• Questions found at the end of this lesson guide can be used to test participants’ knowledge at the 

end of the presentation.  This can be combined with clickers to improve audience engagement 

and create discussion. 

• An evaluation of the presentation can be found in this lesson guide following the lesson 

questions. 

 

Topics: 

Switchgrass 

Big bluestem 

Little bluestem 

Indiangrass 

Eastern gamagrass 

Advantages and disadvantages 

 

 

Part III:  Native warm-season grasses 

for bioenergy and forage production 
Types of native warm-season grasses 

Advantages and disadvantages 
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Slide 1 

In this section we will focus on the different types of native 

warm-season grasses as well as the advantages and 

disadvantages to using them. 

 

 

 

 

 

 

 

Slide 2 

There are five main native warm-season perennial grasses; 

switchgrass, big bluestem, little bluestem, indiangrass and 

eastern gamagrass.  They were original members of the tall-

grass prairies and grazed by buffalo.  They are tall-growing 

bunchgrasses and native to the mid-south. 

 

 

 

 

 

Slide 3 

These grasses are drought tolerant.  They can produce a deep 

root system up to 10 ft deep which allows them to access water 

and nutrients that other plants do not have access to.  Also, 

their C4 physiology allows them to more effectively use water 

and nutrients than other plants.  These grasses grow most 

during the summer months when summer slump can affect tall 

fescue and other cool-season grasses.  Since they are perennial, 

this eliminates annual establishment costs and annual 

establishment risks (failure).  Since they are native, they won’t 

become invasive, and are adapted to our climate, soils, pests.  

They require a couple of seasons for establishment because the plant focuses on root development more 

than aboveground biomass production initially.  Once established the can last over 15 years. 

 

 

 

 

 

Slide 1 

 

Slide 2 

 

Slide 3 
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Slide 4 

Switchgrass can be a lowland or upland ecotype.  The lowland 

ecotype grows more biomass but the upland type may be better 

(leafier) for forage production (i.e. Cave-in-Rock).  Lowland 

types are more tolerant of wetter conditions, upland are more 

tolerant of drier conditions. 

 

 

 

 

 

Slide 5 

Big bluestem does not produce as high yields as switchgrass, 

but cattle may perform better on it than other native warm-

season grasses.  It matures later than switchgrass and does not 

get as stemmy (easier to manage). 

 

 

 

 

 

 

Slide 6 

Little bluestem produces less forage than other NWSGs.  It can 

be used to fill in stands with big bluestem or indiangrass.  It is 

more tolerant of poor soils than any other NWSG.  Easier to 

establish than most of the other NWSGs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Slide 4 

 

Slide 5 

 

Slide 6 
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Slide 7 

Indiangrass usually grows in stands with bluestems and prefers 

better drained sites than big bluestem.  Cattle perform well on 

it.  It is more stemmy than big bluestem but not as stemmy as 

switchgrass. 

 

This slide shows a field with big bluestem/indiangrass mix at 

the UT research station in Spring Hill where they are doing 

research on these NWSGs as a forage option. 

 

 

Slide 8 

Eastern gamagrass produces high yields and is tolerant to wet 

sites.  It begins spring growth sooner than other NWSGs and 

maintains growth later in the season than the other NWSGs 

(except indiangrass).  As with switchgrass, it can support high 

stocking rates due to its productivity.  It should not be grown 

in stands with bluestems or indiangrass because it will take 

over the stand (same with switchgrass). 

 

The slide shows a 2 year old stand of eastern gamagrass in Giles 

county on June 2012.  This was at the height of the drought that 

we had at that time and many producers were either trying to buy hay at high prices or selling their animals.  

You can see that this grass, however, was still lush and green and producing well during the drought. 

 

Have participants look at the handout with more information that compares the different NWSGs (see 

below): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Slide 7 

 

Slide 8 
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         Keyser et al., 2011b 

 

 

 

Keyser et al., 2011d 
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Keyser et al., 2011b 

 

Other Resources: 

de Koff, J.P., and D.D. Tyler.  2011.  Improving switchgrass yields for bioenergy production.  Tennessee State 

University Cooperative Extension Service, ANR-B1; University of Tennessee Cooperative Extension Service, 

W271.  http://www.tnstate.edu/agriculture/documents/W271.pdf 

Keyser, P., G. Bates, J. Waller, C. Harper, F. Allen, and E. Doxon.  2011a.  Producing hay from native warm-season 

grasses in the mid-South.  University of Tennessee Cooperative Extension Program, SP731-D.  

https://utextension.tennessee.edu/publications/Documents/SP731-D.pdf 

Keyser, P., G.Bates, J. Waller, C. Harper, and E. Doxon.  2011b.  Grazing native warm-season grasses in the mid-

South.  University of Tennessee Cooperative Extension Program, SP731-C. 

https://extension.tennessee.edu/publications/Documents/SP731-C.pdf 

Keyser, P., C. Harper, G. Bates, J. Waller, and E. Doxon.  2011c.  Native warm-season grasses for mid-South forage 

production.  University of Tennessee Cooperative Extension Program, SP731-A.  

https://utextension.tennessee.edu/publications/Documents/SP731-A.pdf 

Keyser, P., C. Harper, G. Bates, J. Waller, and E. Doxon.  2011d.  Establishing native warm-season grasses for 

livestock forage in the mid-South.  University of Tennessee Cooperative Extension Program, SP731-B.  

https://extension.tennessee.edu/publications/Documents/SP731-B.pdf 
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Slide 9 

Aside from some of the advantages already mentioned (i.e. 

drought tolerance, perennial, efficient management of water 

and nutrients, etc.) there are a number of other advantages.  

This slide shows some research data produced for switchgrass 

at Tennessee State University in 2011.  The switchgrass, which 

is not the best NWSG for forage, still produces protein levels 

above 10% up to about the middle of June. 

 

 

 

Slide 10 

This slide shows the difference between nutrition of switchgrass 

and a big bluestem/indiangrass blend at different growth stages.  

You can see that the protein is higher for the blend as compared 

to the switchgrass for both growth stages. 

 

 

 

 

 

 

Slide 11 

This slide shows how a NWSG like bluestem compares with 

other warm- and cool-season grasses on a nutritional basis.   

Though it has a lower protein content, it can still be used for 

beef cattle.  Under the nutrient requirements for calving beef 

cattle, NWSGs can fit into the upper category which requires 

7.7% crude protein and 52.1% TDN.  There aren’t too many 

grasses that fit the TDN requirement during peak milk 

production in beef cattle. 

 

 

 

 

 

 

 

 

 

Slide 9 

 

Slide 10 

 

Slide 11 
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Slide 12 

This slide depicts the nutrient efficiency of NWSGs and their 

ability to grow on low fertility soils.  Yield (vertical axis) is not 

expressed in the quantity of hay produced, but rather as a 

proportion of each species’ total yield potential. The native 

grasses start at about 50-60% of their yield potential without 

any N application and reach their peak at about 100 units N. 

Eastern gamagrass peaks at about 300 units N per acre. This is 

in contrast with bermudagrass which starts at only 20% of its 

yield potential at 0 units N. 

 

Bermudagrass = 5-8 tons/acre and 10-14% CP 

NWSG = 4-5 tons/acre and 9-12% CP 

1.6 tons/acre (Bermudagrass) vs. 2.4 tons/acre (NWSGs) at 0 N/acre application 

You have to apply about 50 lbs N/acre to get same yields as NWSGs at 0 N/acre application 

 

Slide 13 

NWSGs are better than fescue and bermudagrass at providing 

good cover and protection for things like rabbits and fowl.  

These grasses also make travel easier with bare ground 

underneath and overhead shade and cover. 

 

 

 

 

 

 

 

 

Slide 14 

When used as a forage, stocking rates can be 1400-2000 lbs per 

acre and produce 1.5-2.5 lbs daily gain in steers. 

 

 

 

 

 

 

 

 

Slide 12 

 

Slide 13 

 

Slide 14 
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Slide 15 

There has been research looking into interseeding legumes to 

reduce the amount of N fertilizer needed.  In this study by UT, 

red clover (RC) produced a protein content greater than an 

application of 60 lbs N/acre with similar overall yields.  

 

CC = crimson clover, HV = hairy vetch, PP = Partridge pea 

 

 

 

 

Slide 16 

One of the main disadvantages of these grasses is that they are 

difficult to establish.  As mentioned before, these grasses focus 

more on root growth than shoot growth in the beginning.  Care 

must be taken to have a well-prepared seed bed, advanced weed 

control, shallow seeding and continued weed control during 

the establishment period.  It may not look like much in the first 

couple of seasons but by the third season you should start to 

see high yield production.  Also, it usually takes about 2 

seasons before they are fully established and will produce their 

high yields. 

 

Slide 17 

Another disadvantage is that more management is required 

with these grasses.  They should be used in a rotational grazing 

system.  These grasses shouldn’t be grazed below 15-20 inches 

height to maintain the stand.  Also, it is important to make sure 

to have enough cattle during the time that it is growing quickly 

(late spring/early summer).  If grasses grow too tall they will 

become stemmy. 

 

 

 

 

 

 

 

Slide 15 

 

Slide 16 

 

Slide 17 
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Slide 18 

A native warm-season perennial grass like switchgrass costs 

less to produce than a non-native grass like miscanthus 

($428.32/acre vs. $638.66/acre, respectively) which makes the 

overall breakeven price of switchgrass lower.  The current 

yields of switchgrass, however, are around 8 dry tons/acre 

whereas the average yields for miscanthus are around 14.5 dry 

tons/acre.  This makes the current breakeven price for 

miscanthus lower than switchgrass, $44.15 vs. $52.05 per dry 

ton, respectively. 

 

 
Slide 19 

Switchgrass can be pelletized and used in residential pellet 

stoves in place of home heating oil.  This can reduce the cost of 

using home heating oil by 21% and reduce the emissions from 

home heating oil by 65%.  It is estimated that, compared to 

converting switchgrass to ethanol, using pelletized switchgrass 

displaces more than twice as much liquid fuel (106 gallons 

fuel/ton of switchgrass vs. 46 gallons fuel/ton of switchgrass). 

 

 

 

Slide 18 

 

Slide 19 

Test their Knowledge - Questions for the audience 

  Q:  What are the five main native warm-season perennial grasses? 

  A:  Eastern gamagrass, switchgrass, big bluestem, little bluestem, indiangrass 

 
  The two grasses that should not be blended with other grasses are   eastern 

gamagrass   and   switchgrass   . 

 
  The grass with the greatest palatability is   big bluestem  . 

 

  Q:  What are the advantages of using NWSGs? 

  A:  Drought tolerance, can be grown on marginal land, prevent erosion, better   

  wildlife habitat than other grasses 

 

  Q:  What are the disadvantages of using NWSGs? 

  A:  Difficult to establish, establishment requires 2 seasons, greater management 

 



       

Evaluation 

Please give us your feedback regarding this activity. Your feedback will help us improve the activities you attend in the future. 

 

Name of Activity: Native warm-season grasses – Types and Advantages/Disadvantages Date of Activity: 

 

A. Instruction 
Strongly 
Disagree 

Disagree 
Somewhat 
Disagree 

Somewhat 
Agree 

Agree 
Strongly 
Agree 

       

1. The specialist was well prepared. 1 2 3 4 5 6 

2. The specialist presented the subject matter clearly. 1 2 3 4 5 6 

 

B. General Learning and Change 
Strongly 
Disagree 

Disagree 
Somewhat 
Disagree 

Somewhat 
Agree 

Agree 
Strongly 
Agree 

1. I have a deeper understanding of the subject matter as a result of this session. 1 2 3 4 5 6 

2. I have situations in which I can use what I have learned in this session. 1 2 3 4 5 6 

3.  I will change my practices based on what I learned from this session. 1 2 3 4 5 6 

 

C. Specific Learning 
 How much did you / do you know about these subjects? 

Before this program I knew… Now I know…. 

Very 
little 

Little Some Much Very 
Much 

Very 
little 

Little Some Much Very 
Much 

1. Differences between native warm-season grasses 1 2 3 4 5 1 2 3 4 5 

2. Advantages of native warm-season grasses 1 2 3 4 5 1 2 3 4 5 

3. Disadvantages of native warm-season grasses 1 2 3 4 5 1 2 3 4 5 

 

 

D. Satisfaction with Activity 
Strongly 
Disagree 

Disagree 
Somewhat 
Disagree 

Somewhat 
Agree 

Agree 
Strongly 
Agree 

1. I would recommend this program to others. 1 2 3 4 5 6 

 

 

E. What was the most important thing you learned at this activity? 
 

 

 

Thank you for completing this survey! 



Drought conditions affect most farmers, including 
those raising livestock.  Understanding ways to manage 
this risk is important for the future productivity of the 
farm.  One way that these risks can be mitigated is by 
planting a diversity of forages that include drought-
tolerant varieties.

What are they?
Native warm-season perennial grasses evolved in the 
mid-South region of the U.S. and typically grow the most 
biomass between June and August when temperatures 
are between 85 and 95°F (Fig. 1).  They are C4 grasses 

which means they undergo photosynthesis differently 
from C3 grasses.  Examples of C4 and C3 grasses can be 
found in the table below: 

C3 Forages C4 Forages
Tall fescue Switchgrass

Orchardgrass Big bluestem
Kentucky bluegrass Little bluestem

Timothy Indiangrass
Smooth bromegrass Eastern gamagrass

Reed canarygrass Broomsedge
Perennial ryegrass Sideoats grama

Uses
These grasses can be used in a number of different 
applications including wildlife habitat, forage, erosion 
prevention, and even bioenergy.

Examples
Some examples of native warm-season perennial grasses 
include switchgrass, big bluestem, little bluestem, 
indiangrass, and eastern gamagrass.  In addition to pure 
stands of each grass, mixed stands of big bluestem, little 
bluestem, and indiangrass can also be grown.  Each 
grass type has different characteristics but can all be 
used for forage.

Drought management
Native warm-season perennial grasses are important 
for drought management in forage production because 
they typically grow during the summer months when 
cool-season grasses become dormant.  Once these 
grasses are established, they can be extremely useful 
during periods of drought because they have deeper 
root systems than most grasses and can access water and 
nutrients that other grasses would not be able to access.  
The C4 photosynthetic pathway also allows these grasses 
to be more water-efficient, making them more durable 
during water-limited seasons.  

During the 2012 drought, many producers were either 
trying to purchase hay at elevated prices or considering 
selling their cattle.  Producers growing native warm-
season perennial grasses were still able to continue 
growing forage even though much of the other forages 
had ceased to produce (Fig. 2).  

Native Warm-Season Perennial Grasses for Drought 
Management in Forage Production

Jason P. de Koff, Assistant Professor, Tennessee State University
Contact: 615-963-4929, jdekoff@tnstate.edu,  @TSUBioenergy

1

ANR-B4  2013

College of Agriculture, Human  
and Natural Sciences

Cooperative Extension

Native Warm-Season Grasses

Fig. 1. Change in relative productivity for cool- and warm-
season grasses.



These grasses, therefore, could be used under summer 
drought conditions to maintain a herd until conditions 
improved.  

Advantages
1) Nitrogen use-efficiency: The C4 activity of these 
grasses allows them to require less nitrogen for the same 
level of photosynthesis.

2)  Prevent overgrazing: Using these grasses as a forage 
in conjunction with cool-season grasses can allow the 
cool-season pastures to rest and prevent overgrazing.

3) Reduced costs: The perennial nature of these 
warm-season grasses can reduce costs associated with 
annual establishment and can also reduce the risk of 
establishment failure.

4)  Yield: These grasses typically yield 4 to 5 tons per 
acre.

Disadvantages
1) Establishment: These grasses can be difficult to 
establish and require shallow seeding with advanced 
weed control the August prior to spring planting.  Full 
establishment and maximum yields may take a couple of 
seasons as the grasses focus more on root development 
than shoot development.

2) Nutrition:  While these grasses can produce protein 
levels of 15% or higher, these levels drop significantly 
with time (Fig. 3). 

3) Management: Due to changes in nutrition and 
growth rate, stocking rates for cattle change through the 
season.  It is important to maintain adequate height (15-
18”) to maintain stand vigor.  Also, during the early part 
of the growing season, it is important to keep enough 
cattle in the field to prevent the grasses from becoming 
too coarse.  

Additional resources
de Koff, J.P., and C. Robbins.  2012.  Calibrating seed drill seeding rates for native 
warm-season grasses.  Tennessee State University Cooperative Extension Program, 
ANR-B2.  Available at: http://www.tnstate.edu/extension/documents/warm%20
season%20grasses.pdf

Keyser, P., C. Harper, G. Bates, J. Waller, and E. Doxon.  2011.  Native warm-season 
grasses for mid-South forage production.  University of Tennessee Cooperative 
Extension Program, SP731-A.  Available at: https://utextension.tennessee.edu/
publications/Documents/SP731-A.pdf

Keyser, P., C. Harper, G. Bates, J. Waller, and E. Doxon.  2011.  Establishing native 
warm-season grasses for livestock forage in the mid-South.  University of Tennessee 
Cooperative Extension Program, SP731-B.  Available at: https://utextension.
tennessee.edu/publications/Documents/SP731-B.pdf

Keyser, P., G. Bates, J. Waller, C. Harper, and E. Doxon.  2011.  Grazing native warm-
season grasses in the mid-South.  University of Tennessee Cooperative Extension 
Program, SP731-C.  Available at:  https://utextension.tennessee.edu/publications/
Documents/SP731-C.pdf

Keyser, P., G. Bates, J. Waller, C. Harper, and E. Doxon.  2011.  Producing hay from 
native warm-season grasses in the mid-South.  University of Tennessee Cooperative 
Extension Program, SP731-D.  Available at:  https://utextension.tennessee.edu/
publications/Documents/SP731-D.pdf
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Fig. 2. Field of Eastern gamagrass in Giles County during the 
2012 drought (June 29).  The field had already been cut and 
was regrowing well while  other pastures (background)were no 
longer productive.

Fig. 3.  Change in crude protein content of switchgrass with 
time.  The switchgrass data is from 2011 and harvested at the 
Tennessee State University Agriculture Research and Educa-
tion Center in Nashville.  The increase in N in the later part of 
the season is most likely due to seed development.
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