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| ntroduction

In 1974, H.J. Otto and A.R. Schmid while working for the Agriculturd Extenson Service a the
University of Minnesota produced Agronomy No. 30 Forage Mixtures. They said, “High per
acre yidd of good qudity forage can lower the cost of livestock production and increase profits.
Wise choice of forage plantsis the first step in successful forage production programs.”

Twenty-five years later, that is gill the case. The proper sdlection of plant species is the first step
in long-term pasture production. Sdlecting the appropriate species for specific pastures where
they will be grown for their intended use is practicd and cost effective.  The species mixture
should be adapted to the pasture soil and management criteria. Knowing your objectives and
criteriafor pastures will make the selection much eesier.

Producers can be divided into two groups when it comes to species sdection. The first group is
those who day with the traditiond cool season grasses and legumes species such as smooth
bromegrass, timothy and orchardgrass in combination with dfdfa and the clovers. In some cases
the new low-akaoid reed canarygrass and birdsfoot trefail fit here as well.

The second grouwp is those looking for more variety and experiment with unconventional pasture
crops such as chicory, turnips, rape (canold), Kura clover, adong with warm season grasses like
big bluestem, indiangrass and switchgrass. Each producer will have to determine what best fits
higher livestock and pasture goals.

Renovation

Before ripping up exising pasture or hay ground, consder the potentia of the current stand.
Evauation of the current stand is covered in Lesson 1. Review as needed. Probably the most
common renovation method is seeding legumes into cool season grass dands. This can increase
yield and quality, plus siretch the pesk production periods into the summer.

The choice of renovation method will depend on current pasture condition, dong with the
amount of time and money avalable for renovation. The choices from mogst to least aggressve
ae conventiond tillage, reduced tillage, no-till, fros seeding, and livestock seeding,
respectively.  Generdly, as you move from conventiond seeding down to livestock seeding, your
dependence on mother nature or weether increases.
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Selecting Forage Species

Genegdly forages ae divided into four groups. cool-season grasses, warm-Season grasses,
dterndtive forages, and legumes. The mix of these will depend on soil type, drainage, pH,
fertility, and persond preference. All are capable of successfully producing feed for the grazing
animd. Idedly, the production cycle of the forages will match the stage of production of the
grazing animds.  In other words, maximum forage production and qudity should coincide with
the herd's maximum nutritionad requirements, such as during the calving and breeding season.
Appendix A describes the characteristics of different forages, and can be used as a reference for
deciding which forages to include in a pasture program. When quality is of concern, legumes
provide the highest quality forage followed by cool season annud grasses, cool season perennid
grasses, warm season annual grasses, and warm season perennial grasses.

Cool Season Grasses

Cool season grasses produce the mgority of their production in the spring, followed by a dump
period during the hot summer months and a second growth spurt in the fal. The three most
common cool season grasses are smooth bromegrass, timothy and orchard grass. Reed
canaygrass has ganed a lot of popularity with the new low-dkaoid varieties  Although the
natura habitat of reed canarygrass is poorly drained and wet aress, it is as drought tolerant as the
other cool-season grasses.  In addition, the digedtibility of canarygrass is equd to or grester than
that of other perenid cool season grasses. Although quackgrass is considered a weed in row
crops, lawns, and gardens, some graziers are including it in their pasture mixtures because of its
durability and persstence. The endophyte-free tal fescue varieties can be a good cool season
choice. Tdl fescue forms a dense sod and grows extremely well on poorly drained soils.  Tal
fescue is wdl known for active fdl growth that remains green after frost, providing high qudity,
lae fdl and winter grazing. Tdl fescue may not be winter hardy enough for Minnesota
Kentucky bluegrass is generdly a low yidding species unless heavily fertilized. Bluegrass has a
tendency to become more prominent in pastures that are over-grazed.

Another characteristic of grasses that a producer can take advantage of is the range of maturity of
different species, i.e. orchardgrass is much earlier maturing than reed canarygrass. The raionde
is gmilar to planting corn hybrids or soybean varieties with different maturities, they are not dl
ready to graze a the sametime.

Advantages grasses have over legumes indude the ability to grow well under less fertile soils
and tolerae mismanagement better.  Grases aso tolerate livestock trampling better then
legumes. A mgor dissdvantage of grasses is the need for nitrogen fertilization if you wish to
achieve high yidds,

Warm Season Grasses

Warm season grasses have pesk production in midsummer, and therefore, work well to even out
forage production across summer. Warm season grasses adapted to Minnesota are switchgrass,
big bluetem, and indiangrass. Egtablishment can be dow due to deep root growth the first few
years before plant structure develops. Once established they will provide many years of grazing.
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Switchgrass can tolerate a wide range of soil conditions, from sand to clay loam, and pH vaues
ranging from 4.9 to 7.6. Switchgrass is the earliest maturing of the warm season perennids. Big
bluestem dso tolerates a wide range of soils, except for sand ground. Indiangrass is usudly the
latest maturing of the warm season grasses, flowering about 4-6 weeks later than switchgrass in
the same area.  Indiangrass may aso contan cyanogenic compounds Smilar to the sorghums,
which will be discussed later.

Annual Warm Season Grasses

Annua warm season grasses, such as sorghum/sudangrass and pearl millet, are used to
complement cool season pastures, and dso may provide a Ste for manure disposd.  Annud
warm season grasses often work well as an emergency pasture or hay crop. These grasses have
the ability to produce high quality forage during late spring and summer. However, the high cost
associated with annua establishment and high fertility requirements may result in higher codts of
gain compared to perennia forages. Like other grasses, warm season grasses respond well to N
fertilization. However, heavy N fetilization followed by a drought may cause nitrates to
accumulate in the forage. If you suspect that your forages may potentidly have high levels of
nitrates, send a sample of the forage to a laboratory for nitrate andyss. Once the results have
been received, consult a nutritionist to see if the forage can be safely fed as is, if it needs to be
limited to a certain percentage of the diet (if the forage has been harvested), or would be toxic to
the animals. If the forage plant has more then 1.5% nitrate (15,000 ppm), it should be consdered
toxic to livesock. Properly ensling forage can potentidly reduce nitrate concentration 40 to
60%.

Another potential problem with some of the warm season grasses is prussc acid or cyanide
poisoning.  Sorghum-sudangrass has the potentid to develop toxic levels of prussc acid
following drought, fros, or immediady &fter clipping. It is the fad new growth tha is most
likdy to have high levels of prussc acid.  When growth occurs following drought or frog,
grazing should be avoided for 14 days. Endling dramaticaly reduces potentia cyanide toxicity
problems.

Adding Legumesto the Mix

Adding legumes to forage mixtures will often increase forage qudity. Legumes, like cool season
grasses, have the mgority of growth in the spring, but the summer dump is ot as dragtic. Alfafa
is the most widely used legume where good soil conditions, such as proper drainage and a pH of
6.6 to 7.0, are present. Clovers are generdly easy to establish, and can tolerate wetter soils and
s0ils with a lower pH than dfdfa However, clovers ussudly have a short stand life.  Birdsfoot
trefoil is difficult to establish due to its inability to compete with companion crops, grasses, and
weeds. However, with careful management trefoil is an ided pasture species due to its quality
and absence of bloat potential.

The mgor advantages which legumes have over grasses include the ability to fix nitrogen from
the ar, higher protein content, higher intake potentid, and a dower decline in maturity.
However, legumes usudly require higher soil fertility, have a lower tolerance to wet soils, and
are less persgent than most adapted grasses. Bloat is a concern with most legumes, but bloat
incidence can be reduced by induding grasses in the mix and proper grazing management.
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Lesson 6 of this home study course offers some recommendations for managing animals that are

grazing legume pastures.

What kind of mixtures

Mixtures should be kept smple. Keep in mind that you are trying to match forage species with
the soil characteridtics of a paticular fidd. Persgtent species are often not as competitive during
the seedling dage as less persgent species  Excessve competition of complex mixtures (more
then 4 gpecies) can result in the perdstent and desrable species not surviving during the

etablishment period.

Seeding Rates

Table 1 gives recommendations for seeding rates of legumes, grass and grass-legume mixtures

for pasturesin Minnesota.

Table 1. Seeding ratesfor pasture in Minnesota

Species Ibs/ac Species Ibs/ac
dfdfa 7 red clover 5
with s. bromegrass 10 with s. bromegrass 10
with orchardgrass 4 with orchardgrass 4
with timothy 3 with timothy 3
with reed canarygrass 7 with reed canarygrass 5
with s. bromegrass and 6 with s. bromegrass and 6
orchardgrass 3 orchardgrass 3
birdsfoot trefail, pure 8 reed canarygrass 8
birdsfoot trefoll 6 smooth bromegrass 10
with timothy 2 smooth bromegrass with 10
with K. bluegrass *2 orchardgrass 3
with reed canarygrass 2
switchgrass 5
for sod seeding into grass pasture big bluestem 10
birdsfoot trefoil 6
with red clover 2 switchgrass 1
with big bluestem 5
cicer milkvetch **20-25 and indiangrass 3

for sod seeding into grass pasture

*Mixture preferred

**Not recommended for animas with white hair (photo sengtization of animas is expected).
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Advantages of Mixtures

Mixtures will provide more uniform seasond production and ae higher yieding than pure
gands. The desirable traits of grasses and legumes are combined in mixtures:

Legumes provide nitrogen for grassesin amixture.

Legumes improve forage qudity and reduce the potentid for nitrate poisoning.
The fibrous root system of grasses helps in stabilizing dopes and reducing erosion.
The stand life of forages is lengthened with grasses.

Grasses reduce bloat potential when included with legumes.

Grasses compete better with weeds then legumes.

Resources and Reading

Barnhart, S. and Sternwels, L. 1994. CRP-10, Converting to Pasture or Hay- Evauating Current
Vegetation, lowa State University Extension, Ames, 1A.

Barnhart, S. and Sternwels, L. 1994. CRP-11, Converting CRP Land to Pasture-Managing
Weeds and Fertility, lowa State University Extenson, Ames, |A.

Barnhart, S. and Sternweis, L. 1994. CRP-13, Converting to Pasture or Hay-Forage Seeding
Mixtures, lowa State University Extenson, Ames, |A.

Cropper, J. 1996. Grazing Ruminations. Pasture Prophet. Vol. 4, No. 2. Grazing Land
Technology Ingtitute, University Park, PA.

Hobbs, D. 1996. The Lazy Man’s Guide to Pasture Renovation. Pasture Talk. The Greenbulll
Press, Middleton WI.

Joost, R. 1999. BCH-6300, Annual Warm: Season Grasses for Summer Grazing, Beef Cattle
Handbook, MWPS, Ames, |A.

Leep, R. and Sulc, M. Grass and Legume Sdlection for Grazing in Michigan, Department of
Crop & Soil Sciences, Michigan State University.

Loeffler, B. 1996. BU-6693-S, Knee Deep in Grass. University Minnesota Extension Service, St.
Peul.

Martin, N. 1994. Selecting Species for Intensive Grazing Management. Proceedings of the 19"
Annua Minnesota Forage Conference. MN F& GC.

Martin, Mathison, and Axton. 1996. Selecting Legumes and Grasses for Hay and Pasture. 1996
Minnesota Beef Cow/Calf Report, University of Minnesota, St. Paul, MN.

Otto, H.J. and Schmid, A.R. 1974. Forage Mixtures, Agricultura Extenson Service, University
of Minnesota
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Rehm, Schmitt, and Munter. 1995. BU-6240-E, Fertilizer Recommendations for Agronomic
Cropsin Minnesota. University of Minnesota Extension Service, St. Paull.

Roberts, Joost, Wheaton, Hires, and Henning. 1993. Forage Management, MU Beef Cow/Caf
Series, Univergty Extension, University of Missouri, Columbia

Undersander, D., B. Albert, P. Porter, A. Crosdey, and N. Martin. A3529, Pastures for Profit, A
Guide to Rotationd Grazing. Univerdty of Wisconsin-Extenson and University of Minnesota

Extenson Service.

Undersander, et.dl. 1993. NCR 474, Birdsfoot Trefoil for Grazing and Harvested Forage.

University of Wisconsin, Madison, WI.

Converting to Pasture or Hay- Forage Seeding Mixtures, lowa State University, CRP-13/ October

1994

Most of these publications are available through the respective state university.

lowa State University
Publications Digtribution
Printing and Publishing Bldg.
Ames|A 50011-3171
(515) 294-5247

Michigan State Univergty
Bulletin Office

10B Ag Hal

East Lansing M1 48824-1039
(517) 355-0240

This lesson prepared by:

Jerry Tesmer

Extenson Educator, Livestock Systems

112 Main ST. PO Box 310
Preston, MN 55965-0310
(507) 765-3896

jtesmer@extension.umn.edu
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Rm. 245, 30 N. Murray St.
Madison WI 53715-2609
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Russ Mathison

North Central Research and Outreach Center
1861 E Hwy 169

Grand Rapids, MN 55744
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Forageyield trial information available on the I nternet

Cdifornia
agronomy.ucdavis.edu/dfafawg/subpages
vaiety.htm

Colorado
www.col ostate.edu/Depts/Soil Crop/extensio
n/CropVa/dfdfaldfafal.html

lllinois
WWW.Cropsci .uiuc.edu/vt/foraged8/index.ht
ml

Indiana:
www.agry.purdue.edu/ext/forages

lowa:
www.agron.iastate.edu/icial

Kansas:
www.ksu.eduw/kscpt

Kentucky:
www.uky.edw/Agriculture/Agronomy/files/a
boutfvt.ntm

Michigan:
www.cssmsu.eduw/V ariety Trid g/l ndex.html

Minnesota:

www.maes.umn.edw/maespubs/vartria/vt-
cntnt.html

Mississppi:
www.aac.msstate.edu/mafes/'Variety/
Montana:

maes.msu.montana.edu/afafad7/default.ht
m
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Nebraska:
www.ianr.unl.edwianr/agronomy/varitest2.h
tm

New Mexico:
talpan.nmsu.edwaght/dfdfaldfdfahtml

North Dakota:
www.ag.ndsu.nodak.edu/fargo/98datali ndex.
htm

Ohio:
www.ag.ohio-state.edu/~perf

Oklahoma
clay.agr.okstate.edu/dfafalvar-tes/df-
var.htm

Oregon:
http:/Aww.primenet.com/~mesosu/crops/af
dfahtm

Pennsylvania
www.cas.psu.edu/docs/casdept/agronomy/fo
rage/docs/species/species.html

South Dakota
www.sdgtate.edu/~wpls/http/foragel.html

Wiscongin:
www.uwex.edu/ces/forage/index.html
Alberta, Canada:

www.agric.gov.ab.calagdex/100/2003200k.h
tml

Ontario, Canada:
www.oac.uoguel ph.calwww/CRSC/of cc/ofc
c.htm
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APPENDIX A Characteristics of forages

Regrowth Legume Winter Ease of Drought Flooding
Species Potential Compatibility Hardiness Establishment Tolerance Tolerance Persistence

Cool-season grasses

Kentucky bluegrass  Good Poor Excellent Good Fair Fair Good
Orchardgrass Excellent Poor Good Good Fair Fair Good
Perennial ryegrass Good Fair Poor Excellent Fair Fair Poor
Quackgrass Excellent Good Excellent N/A* Good Fair Excellent
Reed canarygrass Good Poor Excellent Poor Good Excdlent  Excdlent
Smooth bromegrass  Fair Good Excdlent Good Fair Fair Good
Tall fescue Excellent Good Fair Excellent Fair Fair Fair

Timaothy Fair Good Excellent Good Poor Poor Poor

Warm-season grasses

Big bluestem Good Poor Good Poor Excdllent Poor Good
Sorghum/sudan Good Poor N/A Excdllent Excellent Fair N/A
Switchgrass Good Poor Good Poor Excellent Poor Good

Alternative for ages

Winter Rye N/A Good Good Good Good Poor N/A
Oats N/A Good Poor Good Good Poor N/A
Corn N/A Far N/A N/A N/A N/A N/A
Brassicas Good Good N/A Good Fair Poor N/A
Regrowth  Bloat Winter Ease of Drought Flooding
L egumes Potential Problem Hardines® Egablishment Tolerance Tolerance Persistence
Alfafa Good yes Excellent Good Good Poor Good
Alsike clover Poor yes Good Excellent Poor Good Poor
Birdsfoot trefoil Fair no Excellent Poor Poor Fair Excellent
Ladino clover Poor yes Good Excellent Poor Good Poor
Red clover Fair yes Good Excdlent Poor Fair Fair
Sweet clover Fair yes Good Fair Good Fair Poor

Source: Pastures for profit

N/A = not applicable

(aWinter hardiness assumes use of adapted varieties
*No seed available
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