
So What are FSGs? 

By Kevin Ogles 
ENTSC Grazing Specialist 
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Read Slide.
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Presentation Notes
There are three definitions that we need to look at when we talk about FSGs.  Read Slide.
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Presentation Notes
Here’s a draft ESD done in GA.  Notice  the  ‘States’ in Orange Font are when the disturbance has been significant enough to have a major change in the site.  When the site has been disturbed to make it pasture, then we need FSGs.
This is not bad.  Just different.  In high rainfall, humid areas of the U.S. where most of the pasture is located, this was planned.  Land managers want these areas be in permanent pasture or hay.  The Pasture state can have productive wildlife, livestock, sequester carbon, protect soils from erosion, etc. just as the ‘reference’ state did.

The rest of this presentation will be based on this -  We knowingly want this area to be pasture.  
FSGs are not the same as ESDs.  They can have similar components but they are different.  We can have an ESD with more than one FSG in it.  We can also have an FSG that occurs in several different ESDs.



FSG Technical Definition  
A group of soils that have similar agronomic 
properties, such that the soils in the group have 
the capacity to support comparable yields of the 
same forage species and require similar treatment 
and management to optimize those yields..  
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Self-explanatory, READ SLIDE.
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A Forage Suitability Group 
IS  

 
• Sufficiently Uniform to: 

1. Support the same adapted forage plants 
under the same management conditions 

2. Require similar conservation treatments to 
produce the same adapted forages at the 
same respective quality  

3. Those Forages Will Have very similar 
‘potential’ productivity  
 

Presenter
Presentation Notes
Read Slide.
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Presentation Notes
For Planning Purposes – This is a map of two different Forage Suitability Groups.  As a planner I want to know what forages grow on these soils? What their avg. production will be?  What limitations will there be to the manager raising livestock on this pasture?  What other management implications does the manager need to know about on this FSG?

To the NRCS Planner – This is FSG C3 in yellow. 



Why Do I Need Forage 
Suitability Groups? 

Presenter
Presentation Notes
OK Kevin, before we get too far into what FSGs are, do we really need these FSGs?

I get asked this question often from NRCS staff in the East Region.
Today I am going to do my best effort to help you answer this question.  
To answer this question, let’s take a look at what we do now.



How Do We Get Forage Information 
Now to Do Planning on Pastureland? 

By Specific Farm/Ranch 
• Obtain Soils Information 
• Determine the soils’ Limitations and Management 

Needed to grow Forages, and which Forages are 
adapted to them  

• Use Growth Information if Available (Land 
Grant)or By Expert Knowledge (my DC) 

• Determine Yields of Forages – Soil Survey, On 
Farm or On Nearby Farms 

• Then see how these line up with the Forage 
Goals of the Manager  
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Presentation Notes
So that question implies we don’t need them, so we could look at what we do now, to answer the question.  

By the way, I asked that question just 13 years ago.  I started out as a technician in Branch County MI.  Then trained in other places as a SC.  (But I continued to live in the same county, shhh.)  Then, by a miracle, I became DC in that county.  That was never supposed to happen, become a DC without moving.  So I had 8 years experience livin’ in that county before I became DC.  But when I first started as a technician, It use to take me hours when I started planning on pasture and hay land.  
Here’s all the information my DC told me to get:  The way we get this information has changed today from then, but not what information we obtain to do planning.
READ SLIDE
  But after several years in the same office as District Conservationist, I had memorized the conditions of the soils on forages of that one county.  After looking up this information many, many times I began to know what these things were when I went to a farm.  I was DC there for 10 years.  My last few years, I didn’t even take the soil survey with me as I walked the farm. 



The different kinds of soil used to name map units have sets of interrelated properties 
that are characteristic of that soil as a natural body.  A soil map delineates areas 

occupied by different kinds of soil, each with a unique set of properties and 
characteristics.   

Presenter
Presentation Notes
OBTAIN SOILS INFORMATION:  First the planner gathers the soils information from the area.  So on this farm the experienced planner is looking for the soils that limit forage growth or limit growing certain forage species, Or soils that would be damaged by compaction if grazed at certain times of the year, or limit’s hay production - as examples.  These are the kinds of things that would be helpful for us to know in our planning to technically offer alternatives to the livestock manager.   
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Adapted Forage Species 

Presenter
Presentation Notes
WHICH FORAGES ARE ADAPTED:  The existing forage species at the farm tell us something about the soils in the pastures.  But also the soils will determine which adapted forage species will grow here, how well they will grow (production).  If this manager wants to convert cropland to pasture for the first time, the experienced planner will know which forage species do well on those soils for planting recommendations, OR if this information is hard to obtain the planner will look at neighboring farms (similar soils) to determine what forage species are doing well.
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Presentation Notes
WHAT’S THE FORAGE GROWTH LIKE:  An experienced planner may not know the percentage of growth by month of any particular forage species but they will know the typical growth of those forages during the growing season, such as when their growth slows down or when growth is at a fast rate.  

But the inexperienced planner would need to gather this information from a source, such as the land grant university of that state.  Here is some famous work done in Missouri by Jim Gerrish on growth of cool season grasses and legumes.  This is generally very typical of most cool season grasses and legumes in northern Missouri’s latitude and elevation.    
This information will help the experienced planner to help the livestock manager to PLAN for low forage production times.




Examples of Yield and 
Distribution Information 

    Total Percent of Total Yield Available in Each Month 

Pasture Type Yield % April % May % June % July % Aug % Sept % Oct % Nov 

 NORTH  ZONE                    

Alfalfa  4.70 5 20 25 20 12 5 13 0 

Alfalfa/grass 3.40 3 28 26 18 12 0 13 0 

Birdsfoot Trefoil 3.00 2 10 38 28 15 0 5 2 
Birdsfoot 
Trefoil/Grass 3.00 4 10 35 25 17 4 5 0 
Brdsft.Trefoil/Ladin
o Clov. 2.60 2 15 38 23 10 0 8 2 

Chicory 2.30 0 10 50 30 10 0 0 0 
Cool Season Grass 
Mix 3.10 5 25 35 10 10 10 5 0 

Presenter
Presentation Notes
Some states have Forage Growth and Production by Zones within the state.   In this state’s example they have three zones.  So the planner will go to the zone they are planning in, to get this information.
 



More Examples 
  STATEWIDE             
Growth Curve 
Values 
Species / 
Mix 1-Apr 1-May 1-Jun 1-Jul 1-Aug 1-Sep 1-Oct 1-Nov 1-Dec 1-Jan 1-Feb 1-Mar 

OrchGrass 8% 24% 24% 14% 12% 8% 7% 3% 0% 0% 0% 0% 

Fescue  11% 25% 21% 7% 5% 13% 9% 5% 3% 0% 0% 0% 

SmBrome 9% 31% 29% 4% 3% 10% 10% 4% 0% 0% 0% 0% 

Alfalfa 2% 20% 25% 20% 20% 13% 0% 0% 0% 0% 0% 0% 

Alf/Grass 3% 28% 26% 18% 18% 7% 0% 0% 0% 0% 0% 0% 

Wheat 33% 44% 0% 0% 0% 0% 0% 23% 0% 0% 0% 0% 

Presenter
Presentation Notes
This is an example where there is one set of forage species and growth for the state.  Their production data is listed in another table.  The majority of states I work with have this kind of information.  The same is true of yields.  There is only set of yields by species for the whole state.
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Yield  Distribution / Growth Curves 
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Presentation Notes
Here is the growth curves, also called yield distribution, of forage species common in the ‘peidmont’ section of several of our southeast states.



Final Example 

Ave. Density* Low Density High Density 

Height 
Pasture lbs DM / 

ac 
Pasture lbs DM / 

ac 
Pasture lbs DM / 

ac 

8"   2600   2200   2800 

6"   2400   2100   2600 

4"   1800   1500   2100 

2"   1200   1000   1400 

1"   900   600   1000 

Presenter
Presentation Notes
Some states do not list production by forage species or species mixes but simply one production figure for the state by height and density of the forage.  No Growth information is given but rest periods needed during the seasons are.

I am not saying this is bad.  I am just showing you the different types of information that NRCS planners of states in the East have now.

If we could get every livestock producer to measure their forage that would be great.



Measuring Forage on Site 

Presenter
Presentation Notes
Some states only require planners to measure the forage production at the farm/ranch when they are physically there doing the planning.  All planning and forage supply and demand balances are done on paper with the farmer.  This is a great way to plan if the planner has the local level experience and the time.  We definitely have seen that if we can get the livestock manager to measure their forage we have come a long way in helping them to better manage the resources of their farm.  
Experienced planners in these states know when the growth will drop off, pick back up again, and stop.

But then, I was relocated to the state office!  I go to help a young DC in a county I have never been to in my life.  How do we get the information we need now?  Being in an office by their self (common in NRCS now) how do I gain that knowledge to be an efficient planner again. 

OR what if You Are Not An Experienced Planner?!  Your are a new conservationitst!  You will spend a lot of hours and make a lot of mistakes but you try to learn from them as quickly as you can.

OR What if we MOVE the experienced planner to a totally different part of the pasture world?!  Vermont to Florida!

I made a lot of mistakes helping that DC that day, and so will young DCs or  soil cons in an office by themselves.  My mistakes that day had some costs to the environment, the resources, and the livestock manager in many ways, including dollars!





Presenter
Presentation Notes
Oh Kevin, come on! farmers and ranchers know what soil grows which forage and about how much!  Maybe farmers and ranchers who have been grazing or making hay for years know that.  True, but what about the farmer who goes from raising livestock in confinement to grazing pasture.  They want some help from us to.  
And here is a new statistic from New York . . . . . .


These new farmers and ranchers deserve technical assistance also, right.



How Are They Organized? 

By Major Land Resource Areas 
(MLRAs) and/or Land Resource 

Units (LRU) 

Presenter
Presentation Notes
OK, maybe FSGs are important.  So let’s learn more about them.  READ SLIDE.




Land resource regions (LRR) 
•are geographically associated groups of major land resource areas and consist mainly 
of areas that have a broadly related pattern of soil, climate, water resources, and land 

use.  
• Land resource regions are unique, continuous delineations, which approximate 

physiographic regions.  

Presenter
Presentation Notes
We start out with Land Resource Regions.  


Then we drill down to: 
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Presentation Notes
This is a closer look at LRR – N Central Allegheny farming and forest region 
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Presentation Notes
We will look at Ohio and MLRA 124 and . . . . .



Forage Suitability Groups 
Using Plant Hardiness Zone Information 

Presenter
Presentation Notes
Using Plant Hardiness Zones is one set of information that can assist states in setting their FSGs climatically to LRUs.
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MLRAs.  States can also go further down to Land Resource Units (LRUs) to define a boundary better climatically, vegetatively, topographically, etc. if needed.  
So let’s look at the southeast portion of Ohio in the green color.  This is the Upper Mid South RUSLE2 Forage Production Zone.

All States in a forage production zone agreed on the yields and growth curves by forage species of this zone.

But still these yields and growth curves do not show the differences in soils on forage growth and yield. 



Factors Affecting Forage Growth - Soils are 
Sorted by Their Characteristics 

 
• Slope 
• Drainage Class (Few forage plants grow well from VPD to ED) 
• AWC 
• pH below the plow layer 
• Frost Heave Potential 
• Surface Rock Fragments - % Surface covered and management 

implications 
• CEC and Organic Matter – Fertility 
• Depth to Restrictive Layers 
• Shrink-Swell 

Landscape and Climate Characteristics 
associated with a Soil are Included 
• Flooding – both occurrence and duration 
• Aspect 
• Growing Season Length (GSL) 

 
 

Presenter
Presentation Notes
These are the properties that we use to sort out the soil groupings because they affect forage growth.



Soil Map Units for the Specific 
FSG Are Listed 
G124UMSC3OH 

Soil Series 
Algiers   Stendal 
Euclid   Wabash 
Holly   Wabasha 
Killbuck   Warners 
Melvin   Wayland 

Newark 
Orrville 

Papakating 
Piopolis 
Shoals 

Presenter
Presentation Notes
Just an example of a partial list of soils from a real Draft OH FSG.



A Forage 
Suitability Group 
Description will 
give the planner 
access to: 

Appropriate General 
Agronomic and 
Grazing Management 
Information is listed in 
MANAGEMENT  
IMPLICATIONS 

Presenter
Presentation Notes
Read Slide.  Good general forage information is given to assist the planner in this narrative of the FSG.



The Adapted Forage Species to 
That Group of Soils G124UMSC3OH 
Are Listed 

    Orchardgrass 
    Red Clover and Grass 
    Smooth Bromegrass 
    Switchgrass 
    Tall Fescue  
     Timothy  
     Birdsfoot Trefoil and Grass 
    Kentucky Bluegrass  
 

Presenter
Presentation Notes
Secondly, we then list all the forage species that are adapted to all the soils in that particular FSG.



FORAGE GROWTH CURVES 
Yield Distribution 

Each month the percent of annual forage production 
(yield distribution) for each forage species, or a mix 
of forage species, is obtained to assist in planning 

grazing and hay production systems. 
 

   Monthly Distribution of Pasture Production  

 Growth Curve Number: OHUMS124 
 Growth Curve Name:  Tall CSG, Upper Mid-South RUSLE2 FPZ, MLRA 124 
 Growth Curve Description: Tall CSGs includes DAGL, BRIN2, LOAR10 

 Percent Production by Month 
 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
 0 0 5 30 20 10 5 5 7 12 6 0 

Presenter
Presentation Notes
READ SLIDE – These are minimums – functional groups with plants listed by codes for yield distribution and total yield for the growing season with ‘good’ management. 

Several Terms are used to describe the same thing - Growth Curves, Yield Distribution, Percent Growth by Month, but Percent Production by Month is what we are after.
Thirdly, we gather growth information for a species or a group of forage plant species on their typical growth patterns.

‘Percent Production by Month’ helps us know when to expect high, average, low, or no growth periods during the growing season.



FSG Yields 
For FSG G124UMSC3OH 
Optimum (Good Management) in Pounds Per 
Acre 

Switchgrass 6600 

Tall Fescue 8600 

Kentucky Bluegrass 6700 

Timothy 6700 

Orchardgrass 8600 
Red Clover & Grass 8000 

Presenter
Presentation Notes
Fourthly we need to gather yield data for the forage species in the FSG or the groups of forages that we have.  There has been lots of discussion about what yields to use:  a range, OR low, avg., and high, OR just avg.  Our team, came to consensus on ‘Optimum’ – meaning above avg. management but NOT excellent management as one would probably get having grad students applying fertilize and lime at the timing and rates exactly as recommeneded by soil tests.

These are yields specific to that FSG.  So the climate, elevation, soil characteristics, and any other ‘non-human management’ characteristic has been taken into consideration.

If time . . . . . .  PCS and FSG reference.



Forage Suitability Groups 
Using Plant Hardiness Zone Information 

Presenter
Presentation Notes
Notice the small round blue area in southwest Ohio where our MLRA 124 is.  This is a whole point smaller plant hardiness zone.  So that should be addressed in all these aspects as well.



Draft Forage Suitability Group 
G124UMSC3OH 

Group of Soils Are: 
• Wet due to high Water Table or Brief Flooding 
• VPD, PD, or SPD 
• Medium to Fine Surface textures 
• AWC moderate to very high 
• Slopes 0 to 3 percent 
Growing Season Length is 155 to 200 days, Avg. 180 
Rainfall 37 to 50 inches annually, Avg. 42 inches 
 Temperatures Avg. 46 to 56 degrees F 

Presenter
Presentation Notes
Most cool season forages and NWSGs will not be limited in this FSG.  But yields of some forages will be affected somewhat due to wetness or GSL.  For example:  NWSGs growth and yield are significantly impacted as we approach less than 160 day GSL.



Forage Suitability Group Description  
 

 
Which Contains: 
Adapted Forage Species 
Forage Yields by Management 
Forage Growth Curves for Adapted Species 
Soil and Management Implications Information 
as it affects those forages accounting for:  
-Inherent Properties  
-Climate 
-Considerations for Grazing or Forage 
  Harvest Management  
Related Practices Affected i.e. Fence,  
Pipeline, Spring Development   
 

Presenter
Presentation Notes
READ SLIDE


Self-explanatory



Forage Suitability Group Management Implications 
are given for the soil and site conditions specific to 

that FSG. 

These can assist with: 
-Grazing Management 
-Soil Amendment and Fertility management 
-Pasture Forage Species Planting Recommendations 
-Fence and Laneways Siting Recommendations 
-Watering Facility and Pipeline Siting Recommendations 
 
 

                                                      * 

Presenter
Presentation Notes
READ SLIDE�
Self-explanatory

FSGs help supply other needed planning information for hay and grazing systems.
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Presentation Notes
So We can know without years of experience if there are soils on the farm that limit forage growth or limit growing certain forage species, or would be damaged by compaction if grazed at certain times of the year.

Remember our example soil map.  The soils marked with yellow dots are a different FSG than the rest of the soils on this farm were.  

Now with the FSG information completed we can take into account the difference on forage growth and production due to all the different soils, or elevation changes in the FSG as well as other soil characteristics like slope, drainage class, available water capacity, etc. that occur. 

Tell my final technician story.



Forage Suitability Groups Are A 
Tremendous Asset in High Quality 
Planning on Pastures of the United 

States! 

QUESTIONS? 
 

By Kevin Ogles 
NRCS Grazing Lands Specialist 

East National Technology Support Center 
Office Phone:  336-370-3366 

Email:  kevin.ogles@gnb.usda.gov 

Presenter
Presentation Notes
Questions????
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