IPSAWG Tall Fescue Recommendations

(Based on September 1, 2004 Meeting, see below)

	Objective/Planting Site
	Recommendation
	Alternatives

	Wildlife management
	Do not use tall fescue of any type
	Use the most diverse mix of native species possible

	Dams
	Use tall fescue where necessary to protect the dam face; if dam vegetation will be mowed to prevent seedhead production, use low endophyte fescue.  Do not use fire to maintain the fescue, as it has an adverse effect on this cool-season grass.
	None needed – tall fescue is appropriate for this use.

	Grass waterways
	Use tall fescue with erosion blanket in waterways with greater than 1.5 fps of waterflow; if waterway vegetation will be mowed to prevent seedhead production, use low endophyte fescue.


	For waterways with less than 1.5 fps of waterflow, use mix of grasses as specified in NRCS FOTG 412, such as switch grass (Panicum virgatum),timothy (Phleum pretense), and orchardgrass (Dactylis glomerata).

	Highway roadsides
	On highway roadsides in urban areas or where mowing is necessary for clear zone and site distance requirements and slopes of  4: 1 or greater  use tall fescue for erosion control; since these roadsides will not be maintained to prevent spread of endophyte, any type of fescue may be planted.
	None needed for highway roadsides in urban areas or where mowing is necessary for clear zone and site distance requirements and slopes of 4:1 or greater – tall fescue is appropriate for this use.  For highway roadsides with less of a slope, a mix of such native grasses as Indian grass (Sorghastrum nutans), little bluestem (Schizachyrium scoparium), big bluestem (Andropogon gerardii), switch grass (Panicum virgatum), prairie dropseed (Sporobolus heterolepsis), Canada wild rye (Elymus canadensis), bottlebrush grass (E. hystrix), and side-oats grama  (Bouteloua curtipendula)  or non-invasive non-native grasses such as timothy (Phleum pretense) and orchardgrass (Dactylis glomerata) is appropriate.  For temporary cover, add oats (Avena sativa) or annual ryegrass (Lolium multiflorum) to the mix. 

	Unpaved/county roadsides which bisect natural areas
	Do not use tall fescue of any type
	Use a mix of shade tolerant or intolerant (depending on site) native grasses to that region.  In addition to the native grasses listed above, woodland brome (Bromus pubescens), Virginia wild rye (Elymus virginicus),riverbank wild rye (E. riparius), and silky wild rye (E. villosus) are appropriate to use.

	Forage
	Use low-endophyte tall fescue in settings where this species is preferable because of site conditions (poor soil) or management objectives (need drought-tolerant species or late season forage); apply Best Management Practices to assure rate of infection does not rise (mow or graze to prevent seed set, do not bring equipment or hay bales from endophyte-infected areas into the site).
	Tall fescue is appropriate for some forage uses; where possible, however, use other species that could also meet your management objectives.  Cool-season grass species to consider include orchardgrass (Dactylis glomerata), smooth bromegrass (Bromus inermis), perennial ryegrass (Lolium perenne) and timothy (Phleum pretense).  Inclusion of an adapted legume with tall fescue is recommended.

	‘Wildlife Repellant’ to deliberately decrease the use of an area by wildlife (airports, orchards, etc.)
	Regardless of endophyte infection, there will still be wildlife (especially small mammals and raptors) in tall fescue areas.  It is not effective as a wildlife repellant.
	For more effective methods to repel wildlife, see the FAA guide Wildlife Hazard Management at Airports at http://www.faa.gov/arp/pdf/manfin.pdf


IPSAWG

September 1, 2004 Meeting

Tall Fescue Assessment Meeting

Attending:  Ellen Jacquart (TNC), Richard Phillabaum (INDOT), Tom Good (Div. of Reclamation), Keith Johnson (Purdue Univ. Forage), Jennifer Rudgers (IU), Phil O’Connor (Div. of Forestry), Keith Clay (IU), Bob Waltz (Div. of Entomology and Plant Pathology), Larry Nees (State Chemist and Seed Commissioner), Kenneth Smith (Div. of Water), Darrell Brown (NRCS Forage), Lee Casebere (Div. of Nature Preserves), Dan Saffen (Div. of Engineering), Brian MacGowan (Wildlife Society), Gary Langell (Div. of Fish and Wildlife), Jackie Schubring (TNC)

Today’s Agenda

1. Introductions

2. Information Exchange

a. Keith Clay:  what is tall fescue, endophyte issue, his research

b. Keith Johnson:  cultivars, what’s available, how do they differ

c. Larry Nees:  sales

d. Other information and comments 

3. Assessment

4. Recommendations

INFORMATION EXCHANGE

Ellen opened the meeting with a general introduction to tall fescue.  Tall fescue is perhaps the most often planted non-native species in Indiana.  It’s a grass species that can be used for a variety of things – erosion control, forage, lawns, etc.  While IPSAWG generally focuses on species of great invasive concern, tall fescue is not often considered very invasive by ecologists in this area – persistent, but not invasive (i.e. moving away from planting sites).  However, due to the great interest in this non-native species by a large number of partners, we thought it would be appropriate to meet and discuss it.  In particular, the impact of the fungal endophytes in infected tall fescue on wildlife is an issue that has caused great concern in the past.  The purpose of this meeting is to discuss these issues and develop recommendations for the appropriate use of the species in the state.  After outlining the agenda she turned the floor over to Dr. Keith Clay to talk about his current research on this species.

Keith explained that tall fescue was brought into the United States as contaminated grass seed.  It is actually a hybrid of several species.  Once known as Festuca arundinacea or F. elatior, it is now often referred to as Lolium arundicea.  However, more recent taxonomic work suggests the correct name for the species is Schedonorus arundinaceus. 

Inside tall fescue plants is often an endophytic fungus that infects every part of the part of the plant above ground.  The proportion of plants in a tall fescue population that host this endophyte can vary greatly, from 0% to 100%, with the average infection rate being approximately 80%.


Keith’s research at Indiana University has shown that infected tall fescue causes a decrease in species diversity where it grows, compared to uninfected tall fescue.  Also, infected fescue persists longer, produces more biomass, and decreases regeneration of trees more than uninfected fescue does.  Why is this the case?  Possible theories:

1. Competition – the more vigorous infected tall fescue simply “chokes out” other species.

2. Decreased herbivory – the endophyte causes toxicity of the infected tall fescue which protects it from normal vole herbivory, giving it a great advantage over the uninfected. (Keith feels this theory is the strongest)

3. Allelopathy – the infected fescue may give off chemical toxins which inhibit other species’ growth.

Keith then noted the adverse impact infected tall fescue has on voles.  He has found decreased reproduction in voles in infected tall fescue plots.  This is due to the toxicity of the endophyte.  Keith also noted that, surprisingly, the most important herbivore in our area is the vole – through its huge numbers it has a greater impact on vegetation than much larger herbivores like deer.  

Keith Johnson (Purdue) asked if there are enough voles in this area for predators to feed on.  Keith (IU) answered that there probably were not.  Brian MacGowan noted that vole populations go up and down in relation to many factors, including level of predation.  Tom Good then asked if the voles in his study were only able to eat fescue.  The answer was no; the voles were able to freely come and go.  


Keith showed the results of a four piece study in which the study area was cut into four pieces.  One area was sprayed, one was fenced, one was sprayed and fenced, and finally they had a control plot.  They sampled each area over time for infection.  In all plots infections increased.  It was determined that is close to impossible to maintain uninfected plots; through natural selection, control plots increase in infection over time.   Just comparing the fenced areas to the unfenced areas, grazing mammals seem to have a big effect favoring infection.

Keith’s general thoughts are that tall fescue needs the endophyte infection for persistence, but there needs to be an alternative that is less harmful to animals.  Keith then turned the floor over to Jennifer, a postdoctoral student working in his lab on fescue.

Jennifer has done several research projects with two questions in mind:  Does the endophyte in tall fescue affect the associated arthropod community? And, does the genotype of the endophyte affect the plant community?  The first study was to find out whether or not the endophyte reduced herbivore abundance.  It did.  In October of 2002 there was significantly more herbivore insects in the E- (uninfected) compared to the E+ (infected).  She also found that the endophyte can reduce herbivore species richness.  While the endophyte did not affect predator species abundance, it did reduce predator species richness.  There were about 20 fewer species in the presence of the endophyte.  

Jennifer then discussed Max Q.  Max Q is a “friendly endophyte” in which the endophyte is changed to a strain that produces chemicals which are still toxic to insects but not toxic to mammals.  She performed a new experiment with E+ the wild type, E+ the Max Q type and E-.  Max Q, in general, resulted in roughly the same impacts as an E-fescue.  Max Q and E- had the same number of plant species while E+ wild type had less.  She then showed a graph of the biomass of forbs.  Max Q was between the wild type E+ and the E-.  There was a negative effect between E- and Max Q, but Max Q was better than the wild type E+.  All of her results were significant at a 95% level.

Jennifer then turned the floor over to Keith Johnson to talk about the forage use of the plant.


Keith started out by saying that tall fescue was a complex issue because it is planted for many reasons, and a person’s objective is key in deciding whether fescue is appropriate or not.  He believes that if your objective is wildlife management, you don’t want to use tall fescue whether it is infected of not; it is just not a good wildlife plant.  If you are a farmer your objective is different.  Your objective is to make money.  The impact of E+ tall fescue upon livestock and mammals is negative.  This has a negative impact on profits.  However, E- tall fescue can be a useful forage plant that does not have negative impacts on livestock.    In short, E- makes money; E+ is a sure way to fail.  He then handed out a paper, “Tall Fescue Toxicosis and Management”.  ***Please note that it was copyrighted by the Plant Management Network.  The bottom line – tall fescue can be a good forage species (because of its persistence, growth rate late in the season, drought tolerance) but farmers don’t want E+ and must manage fields to keep them uninfected to avoid adverse impacts to livestock.  Keith also noted that research is going on with Max Q through Purdue and invited Keith Clay and Jennifer to discuss possible collaboration.

Jennifer noted that the problem is keeping tall fescue contained in those fields and not having it move to natural areas.  Ellen answered that this is an important aspect of our discussion, and we will evaluate that aspect using the assessment tool.

ASSESSMENT FOR TALL FESCUE

Ellen went over the assessment tool and how and why it is used.  The group went through the assessment and answered all appropriate questions in Section I (Invasion Status), Section III (Potential for Expansion), and Section V (Commercial Value).  In short, we did not find that tall fescue met the definition of invasive in Section I, so we did not complete the Ecologic Impacts (Section II) and Difficulty of Management (Section IV) sections (since the species does not appear to be moving into natural areas at this time).  We did estimate the potential for expansion in the future in Section III (the potential was found to be high) and we estimated the commercial value of the species (the value was also found to be high – in fact, higher than any other species we have assessed to date).

Official Assessment of Tall Fescue in
Indiana’s Natural Areas

For full assessment document, see IPSAWG website (www.invasivespecies.in.gov) and look for the tall fescue results. Answers chosen are underlined; comments by the group are in italics.

Automatic Exemption From the Assessment
Is this species listed on any federal or on an Indiana state noxious, or prohibited plant lists?

If YES then do not proceed with assessment but indicate a conclusion of 

Do not use this plant on the front of the response form.

If NO then go to Section I. 

Section I 
Invasion Status
1-a Current Invasion in Indiana 

1. Does this species occur in any natural areas in Indiana?

If NO then go to Section III-c (page 4).

If YES then go to 1-a 2.

2. Does it ONLY occur in natural areas of Indiana because it has persisted from its previous cultivation (e.g., in abandoned farmland or homesteads)?

If YES then go to Section III-c (page 4).

If NO then go to Section 1-b (below).

There was a lot of discussion on this.  Most agreed that tall fescue could be found in natural areas, but it appears to be remnant from past plantings or nearby populations.  We had no good evidence for movement of this species out of plantings and into natural areas. All agreed it is tremendously persistent and does hamper efforts to restore fields to trees or prairie.

Section III
Potential for Expansion
III-c. Estimated Rate of Invasion.  This section is used to predict the risk of invasion for species that are 1) not currently invasive in the state, and 2) invasive in the state but for which no data on current rate of spread exists. These questions are based on Hiebert et al. 1995.

1.
Does this species hybridize with any State-listed plants or commercially-important species? (E.g., exhibit pollen / genetic invasion.)

If YES then go to Section B (page 7)

If NO then go to question III-c 2. It may rarely hybridize with Lolium perenne.

2. 
Add up all points from statements that are true for this species.
Points 



i. Ability to complete reproductive cycle in area of concern

a. not observed to complete reproductive cycle

0

b. observed to complete reproductive cycle


5
ii. Mode of reproduction


a. reproduces almost entirely by vegetative means

1

b. reproduces only by seeds



3

c. reproduces vegetatively and by seed


5

iii. Vegetative reproduction

a. no vegetative reproduction



0
b. vegetative reproduction rate maintains population

1
c. vegetative reproduction rate results in moderate increase in 

population size





3
d. vegetative reproduction rate results in rapid increase in 

population size





5


iv. Frequency of sexual reproduction for mature plant

a. almost never reproduces sexually in area


0
b. once every five or more years



1
c. every other year




3
d. one or more times a year



5
v. Number of seeds per plant

a. few (0-10)





1
b. moderate (11-l,000)




3
c. many-seeded (> l,000)




5


vi. Dispersal ability

a. little potential for long-distance dispersal


0
b. great potential for long-distance dispersal


5


vii. Germination requirements

a. requires open soil and disturbance to germinate

0
b. can germinate in vegetated areas but in a narrow range or in 

special conditions





3
c. can germinate in existing vegetation in a wide range of 

conditions





5

viii. Competitive ability

a. poor competitor for limiting factors


0
b. moderately competitive for limiting factors

3
c. highly competitive for limiting factors


5

Total points for questions i – viii (place in worksheet page 7): 
31 

Section V 
Commercial Value
Value IndexV-a
Commercial Value
Does this species have any commercial value?


If response is NO then V = 0 and Go to Conversion of Index Scores to Index Categories

If response is YES then go to Section V-b 

V-b
Factors that Indicate a Significant Commercial Value

Larry Nees brought information on the sale of tall fescue in the state.  There are roughly 26 distributors in the state and many retail outlets.  Of the 50-60 retail outlets they have visited this year, approximately 780,000 lbs. of tall fescue seed were sold.  Many different varieties were being sold, mostly of the turf type.  Total sales of fescue seed in the state are estimated to be at least 1 million pounds/year.  INDOT probably accounts for about half of those sales. InDOT uses 180 pounds per acre in the total mix, probably 60 pounds per acre in just tall fescue, and probably 20 pounds per acre for forage.  Homeowners are probably using more than that.  There has been an increase in the amount of turf-type fescue sold in recent years.  Add up all points from statements that are true for this species.  Assign 0.5 point for each statement for which a true/false response is not known.

Points

i) This species is sold in national or regional retail stores ( e.g., WalMart, Home Depot, Publix).
10
ii) State-wide there are more than 20 commercial growers of this species. For sod.
7
iii) More than five growers in Indiana rely on this species as more than 10% of their nursery’s production. For sod.
3
iv) This species has provided a crop, turf, or feed source (e.g., forage, nectar) that has been, or resulted in, a significant source of income for at least five farmers for over 20 years.
3
v) This species is utilized statewide
3
vi) There are more than 100 retail seed outlets statewide
3

Total points (place in worksheet page 8):
29
Worksheet for Assessment
Section I: 

Follow directions to different sections.

Section II:

Impacts Point Total: ______ X (1 or 1.5) =
_________ Impacts

Section III:

Potential = High Medium or Low
___31____ Potential for Expansion

Section IV:

Difficulty of Management Point Total:
_________ Difficulty of Management

Section V:

Commercial Value Point Total:
___29____ Value

Conversion of Index Scores to Index Categories
Using the following table, determine the appropriate category (Low to High or Very High) for each index.  

	Category
	Impact
	Potential for Expansion
	Management Difficulty
	Value

	Low (L)
	< 12
	<20
	<15
	 6

	Medium (M)

High (H)

Very High (VH)
	12 – 25

26-41

>41
	20 – 30

>30
	15 – 25

>25
	>6


_____________________________________________

RECOMMENDATIONS

Based on this assessment and the information presented on the endophyte impacts, we discussed the appropriate use of this species.

General discussion (summary table below shows actual recommendations) - Keith Clay noted that people should be cautioned that where it is used, it will stay forever – it’s essentially green concrete.  Gary noted that if wildlife management is the objective, no tall fescue should be used whether it has the endophyte or not.  

Ken spoke to the need to use tall fescue on dams.  Tall fescue cuts down on erosion and erosion can cause failure of the dams.  He would prefer if tall fescue planted on dams was maintained or mowed, since that helps them inspect the dam.   There are 1200 dams large enough to be regulated in Indiana and 75% or more are not owned by the government.  There is great potential for unmaintained dams failing; using tall fescue lessens this risk.

Dan recommended low endophyte turf type for dams. He suggests that it doesn’t have all of the negative ramifications of Kentucky 31.  It would also somewhat discourage animal feeding on the dams, which is not desired.  What is needed is a strong, thick, drought proof lawn that can with stand the negligence of the owner.  However, based on what we heard today we recognize that using low endophyte fescue in unmowed areas appears to be pointless – relatively quickly, the stand will be high endophyte.  Use of low endophyte fescue is only worth suggesting if the area will be maintained so the infection rate does not increase.

That led to a discussion of the DNR/NRCS and DNR/INDOT MOUs signed in 1994-1995.  These MOUs required INDOT to not use Kentucky 31 fescue and NRCS to use only low or no-endophyte fescue.  Jennifer noted that, contrary to popular belief, Kentucky 31 can be low or no-endophyte.  It is incorrect to assume that a particular cultivar of tall fescue has high or low endophyte; it’s all a matter of how the seed is stored.   In the case of both MOUs, the intent was apparently to have low endophyte fescue stands; again, however, infection rate increases over time without proper management (mowing to prevent seed formation) so the reality is that this restriction has done little to nothing to decrease the amount of infected tall fescue around the state in the long run.  

Keith Clay noted that fescue along unpaved roads, not just highways, is also a problem.  Most unpaved roads are directly in contact with natural areas.  Unpaved roads can also have more erosion.  Therefore, fescue would be good to decrease erosion but bad because of its proximity to natural areas – a conflict.  Many times, the rights-of-way for unpaved roads are better able to revegetate with natives as they are narrower and there has been less compaction and disturbance, and natives from surrounding vegetation can move back into the right-of-way.  Planting fescue prevents such natural revegetation, which is unfortunate and should be avoided where possible.

Another recommendation is to give reasonable alternatives.  Give different alternatives for different situations except for situations where there is no good alternative.  

Keith Clay - some places use actually use endophyte-infected fescue to repel wildlife – for instance, airports that don’t want wildlife near runways plant infected fescue.  Unfortunately, vole populations can still be quite high in infected fescue stands, which in turn will attract hawks – fescue, no matter how infected, does not repel wildlife.  

Gary Langell asked about its use on levees. Ken replies that not all levees are the same.  Depending on the levee there are many different plants you can use for erosion control.  

SUMMARY OF RECOMMENDATIONS:  (Note – I wasn’t sure whether to include MaxQ or other friendly endophyte strains in these recommendations; it sounds like they are new enough that more research needs to happen before we’re sure of actual effects on livestock, wildlife, etc..  Do all agree, or should we be recommending friendly endophyte strains either exclusively or in addition to no/low endophyte strains? All agreed it’s premature to recommend MaxQ).)

	Objective/Planting Site
	Recommendation
	Alternatives

	Wildlife management
	Do not use tall fescue of any type
	Use the most diverse mix of native species possible

	Dams
	Use tall fescue where necessary to protect the dam face; if dam vegetation will be mowed to prevent seedhead production, use low endophyte fescue.  Do not use fire to maintain the fescue, as it has an adverse effect on this cool-season grass.
	None needed – tall fescue is appropriate for this use.

	Grass waterways
	Use tall fescue with erosion blanket in waterways with greater than 1.5 fps of waterflow; if waterway vegetation will be mowed to prevent seedhead production, use low endophyte fescue.


	For waterways with less than 1.5 fps of waterflow, use mix of grasses as specified in NRCS FOTG 412, such as switch grass (Panicum virgatum),timothy (Phleum pretense), and orchardgrass (Dactylis glomerata).

	Highway roadsides
	On highway roadsides in urban areas or where mowing is necessary for clear zone and site distance requirements and slopes of  4: 1 or greater  use tall fescue for erosion control; since these roadsides will not be maintained to prevent spread of endophyte, any type of fescue may be planted.
	None needed for highway roadsides in urban areas or where mowing is necessary for clear zone and site distance requirements and slopes of 4:1 or greater – tall fescue is appropriate for this use.  For highway roadsides with less of a slope, a mix of such native grasses as Indian grass (Sorghastrum nutans), little bluestem (Schizachyrium scoparium), big bluestem (Andropogon gerardii), switch grass (Panicum virgatum), prairie dropseed (Sporobolus heterolepsis), Canada wild rye (Elymus canadensis), bottlebrush grass (E. hystrix), and side-oats grama  (Bouteloua curtipendula)  or non-invasive non-native grasses such as timothy (Phleum pretense) and orchardgrass (Dactylis glomerata) is appropriate.  For temporary cover, add oats (Avena sativa) or annual ryegrass (Lolium multiflorum) to the mix. 

	Unpaved/county roadsides which bisect natural areas
	Do not use tall fescue of any type
	Use a mix of shade tolerant or intolerant (depending on site) native grasses to that region.  In addition to the native grasses listed above, woodland brome (Bromus pubescens), Virginia wild rye (Elymus virginicus),riverbank wild rye (E. riparius), and silky wild rye (E. villosus) are appropriate to use.

	Forage
	Use low-endophyte tall fescue in settings where this species is preferable because of site conditions (poor soil) or management objectives (need drought-tolerant species or late season forage); apply Best Management Practices to assure rate of infection does not rise (mow or graze to prevent seed set, do not bring equipment or hay bales from endophyte-infected areas into the site).
	Tall fescue is appropriate for some forage uses; where possible, however, use other species that could also meet your management objectives.  Cool-season grass species to consider include orchardgrass (Dactylis glomerata), smooth bromegrass (Bromus inermis), perennial ryegrass (Lolium perenne) and timothy (Phleum pretense).  Inclusion of an adapted legume with tall fescue is recommended.

	‘Wildlife Repellant’ to deliberately decrease the use of an area by wildlife (airports, orchards, etc.)
	Regardless of endophyte infection, there will still be wildlife (especially small mammals and raptors) in tall fescue areas.  It is not effective as a wildlife repellant.
	For more effective methods to repel wildlife, see the FAA guide Wildlife Hazard Management at Airports at http://www.faa.gov/arp/pdf/manfin.pdf
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