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SOME OF THE ART IN

MIXED-SPECIES STOCKING

JER

http://www.ars.usda.gov/main/main.htm
http://www.usda.gov/


TAKE HOME LESSON

ÂWHAT IS MIXED-SPECIES STOCKING? 

ÂSOME PO$ITIVES AND NEGATIVES WHEN 

CONSIDERING MIXED-SPECIES STOCKING. 

ÂWHAT IS NOT PUBLISHED ABOUT FLERDS?

JER

http://www.ars.usda.gov/main/main.htm
http://www.usda.gov/


MIXED -SPECIES STOCKING 

A COMPLEX BUT 

REWARDING ENTERPRISE

JER

http://www.ars.usda.gov/main/main.htm
http://www.usda.gov/


WHAT DO YOU THINK OF WHEN YOU HEAR 
MIXED -SPECIES STOCKING?

www.sheep101.info/201/glossary.html

OR MAYBE

www.gordonrogers.co.uk/otherinterests.htm

http://attra.ncat.org/attra -pub/PDF/multispecies.pdf
JER

http://www.sheep101.info/201/glossary.html
http://www.gordonrogers.co.uk/otherinterests.htm
http://www.ars.usda.gov/main/main.htm
http://www.usda.gov/


OTHER ANIMALS

JERhttp://www.usagritech.com/images/livestock -img01.jpg

http://www.ars.usda.gov/main/main.htm
http://www.usda.gov/


WHAT IS MIXED -SPECIES 
STOCKING

..MANAGING MORE THAN ONE ANIMAL SPECIES 
TO HARVEST THE STANDING CROP

..REPRESENTS NATUREôS WAY OF TURNING 
PLANT PROTEIN INTO ANIMAL PROTEIN

..PROVIDES ADVANTAGES AS WELL AS 
CHALLENGES TO A MANAGER

JER

http://www.ars.usda.gov/main/main.htm
http://www.usda.gov/


LANDSCAPES ARE DIVERSE

..THEY CONTAIN STANDING-CROP COMPOSED OF AT LEAST 
THREE PLANT LIFE FORMS:

GRASSES

FORBS (WEEDS)

WOODY PLANTS (SHRUBS OR TREES)

JER

http://www.ars.usda.gov/main/main.htm
http://www.usda.gov/


JER

òMan this is

ugly --- sheep 

and cattle do 

not mix welló 

Adapted from the Round Up, Thursday October 20, 1988

http://www.ars.usda.gov/main/main.htm
http://www.usda.gov/


GET STOCKING RATE CORRECT

DRAWN BY JOHN SMITH

JER

http://www.ars.usda.gov/main/main.htm
http://www.usda.gov/


WHAT ANIMALS EAT

http://www.betterphoto.com/gallery/dynoGall2.asp?catID=
145&pageID=24&rows=12&contestCatID=&camID= JER

http://www.betterphoto.com/gallery/dynoGallDetail.asp?photoID=108958&catID=145&contestCatID=&rowNumber=277&camID=
http://www.ars.usda.gov/main/main.htm
http://www.usda.gov/


IN GENERAL

JER
http://www.cnr.uidaho.edu/rx -grazing/handbook/Chapter_6_Targeted_Grazing.pdf

http://www.ars.usda.gov/main/main.htm
http://www.usda.gov/


MORPHOPHYSIOLOGICAL 
DIFFERENCES

Source: Macaulay Land Use Institute 1999 Ann. Rep. p. 41.   http://www.mluri.sari.ac.uk/anrep99 JER

http://www.ars.usda.gov/main/main.htm
http://www.usda.gov/


http://arbl.cvmbs.colostate.edu/hbooks
/pathphys/digestion/pregastric/cowpage.html http://www.sandiegozoo.org/animalbytes/t -okapi.html

okapi (pronounced oh-COP-ee)

Prehensile 
Refers to a body part that can be 
used like a hand for grasping or 
holding. 

http://www.betterphoto.com/gallery/dynoGall2.asp?catID
=145&pageID=25&rows=12&contestCatID=&camID=

www.flickr.com/photos/fiznatty/871925945/

ORAL ANATOMY

JER

http://www.betterphoto.com/gallery/dynoGallDetail.asp?photoID=51844&catID=145&contestCatID=&rowNumber=291&camID=
http://rds.yahoo.com/_ylt=A0S020wXBNZKqBEB4m2jzbkF/SIG=124hlrffv/EXP=1255626135/**http%3A//www.flickr.com/photos/fiznatty/871925945/
http://www.ars.usda.gov/main/main.htm
http://www.usda.gov/


ONCE PAST THE MOUTH

Sheep are much more susceptible to copper toxicity than 
other livestock

CATTLE ï10 ppm

SHEEP ï5 ppm (TOXICITY > 25 ppm)

GOATS - are less sensitive to copper 
toxicity than sheep and cattle and can tolerate higher 
levels of Cu in their diets. 

JER

http://www.teara.govt.nz/en/diseases -of-sheep-cattle-and-deer/13/1

http://www.ars.usda.gov/main/main.htm
http://www.usda.gov/


THERE ARE AT LEAST 35 33 OTHER 

ITEMS THAT INFLUENCE FORAGING

Abiotic Weather / climate Dwyer, 1961 / Nolan et al., 2001 Time of year / season Bullock, 1985 / Pollock et

al., 2007 Daylight Penning et al., 1997 Soil Soil physical properties Greenwood and McKenzie,2001 Soil / forage

patterns Gibson, 1988 / Gordon, 2003 Topography Bailey et al., 2006 Size of area Springfield, 1963 Treading and

tiller density Pande and Yamamoto, 2006 Soil organisms Murphy et al., 2006 Plant SpeciesParsonset al., 1994

Standing crop variation ïintraspecific / interspecific Marten et al., 1973 / McNaughton, 1985 Forage quality /
green forage Welch and Smith, 1969 / Dudzinski and Arnold, 1973 Plant parts ,i.e. leaf to stem ratiosRuyle and
Bowns, 1985 /OôReagainand Stuart-Hill, 1991 Vertical aspects of the standing crop Illius and Gordon, 1987
Chemical composition Estell et al., 2001 Physical plant properties / mechanical defenses Taylor, 1985 /
Papachristouet al., 2005 Herbage availability / leaf accessibility vanDyne and Heady, 1965 / Gregorini et al., 2009
Plant metabolites / plant secondary metabolites (PSM) Skiles et al., 1984 / McLean and Duncan, 2006 PSMôsï

negative / positive Estell et al., 1994 / Revell et al., 2008 Plant diseases Marten, 1978 Animal Digestibility

differences among species / physiology Ivins, 1960 / Rook et al., 2004 Oral morphologies / prehensile abilities
Mellado et al., 2007 / Cyril and Michel, 2008 Specieswithin a genus / same speciesdifferent groups Taylor, 1985 /
Bartolomé et al., 1998 Diurnal chemical composition / botanical composition Kothmann, 1966 / Rutter, 2006
Learning / stress Provenza and Balph, 1987 / Kronberg et al., 1993 Animal dung / fecal egg counts Marten and
Donker, 1964 / Marley et al., 2006 Animal competition & social dominance / peer influences Val-Laillet et al., 2008
/ Villalba and Provenza, 2009 Individual behavior / territorial behavior Cory, 1927 / Hunter, 1960 Animal age and
agility Benvenutti et al., 2008 Animal diseases / parasites Radcliffe et al., 1991 / Horák et al., 1999

Husbandry Stocking rate / group size Ralphs et al., 1986 / Penning et al., 1993 Physical facilities, i.e., water,

fences and sheds Putfarken et al., 2008 Fertilization and animal species Dabaan et al., 1997 Animal ratios within
the mix / grazing system Rector, 1983 / Olson et al., 1999 Supplement placement / feed additives Bailey and
Welling, 1999 / Estell et al., 2001

JER

http://www.ars.usda.gov/main/main.htm
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http://www.betterphoto.com/gallery/dynoGall2.asp?catID=145&pageID=19&rows=12&contestCatID=&camID=

ALWAYS THINK IN TERMS OF 
INDIVIDUALS AS WELL AS GROUPS

JER

http://www.betterphoto.com/gallery/dynoGallDetail.asp?photoID=331798&catID=145&contestCatID=&rowNumber=224&camID=
http://www.ars.usda.gov/main/main.htm
http://www.usda.gov/


A WORD ABOUT ECONOMICS

Â Individual animal performance and liveweight gain per 
unit area with cattle and sheep under mixed -species 
stocking compared to single species stocking based on 
7 studies reported by Brelin, 1979.

Â Individual animal performance

Â Cattle ï43% 

Â Sheep ï71%

Â Larger liveweight gain per unit area under mixed-
species stocking ï57%

JER

http://www.ars.usda.gov/main/main.htm
http://www.usda.gov/


FACTORS YOU SHOULD CONSIDER 
BEFORE IMPLEMENTING MIXED -

SPECIES STOCKING

..SOIL

..LANDSCAPE

..STANDING-CROP

..ANIMAL MANAGEMENT

..ANIMAL HEALTH

..ANIMAL SAFETY

..ECONOMICS

..LIFE STYLE

..WILDLIFE
JER

http://www.ars.usda.gov/main/main.htm
http://www.usda.gov/


ONE PARTICULAR SPECIES OF 
WILDLIFE

Canis latrans
Coyote

JER

Are all coyotes the same
?

http://www.ars.usda.gov/main/main.htm
http://www.usda.gov/


Â http://www.goagro.org/pix/LossesFigure2.jpg

http://www.goagro.org/pix/LossesFigure2.jpg

COYOTE PREDATION CAN BE SERIOUS

http://www.goagro.org/pix/LossesFigure4.jpg

JER

http://www.ars.usda.gov/main/main.htm
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IN 1983

ÂSHEEP WERE FIRST INTRODUCED TO THE JER

ÂDURING THE FIRST TWELVE MONTHS AFTER 
SHEEP WERE  INTRODUCED WE LOST 44%
OF OUR SHEEP TO COYOTE PREDATION

JERhttp://www.bumperart.com/ProductDetails.aspx?SKU=2004111003&productID=19879

Source: Hulet, C. V., Shupe, W. L. and Howard. V. W. 1987.  Coyotes, guard dogs, and electric fences.  Rangelands.  9(3):102 -105 .

http://www.ars.usda.gov/main/main.htm
http://www.usda.gov/


SHEEP AND COYOTES DO NOT MIX WELL

JER

http://www.ars.usda.gov/main/main.htm
http://www.usda.gov/


METHODS OF CONTORL

Â TRAPS AND SNARES

ÂPOISONED BAITS

ÂCALLING AND SHOOTING

ÂAERIAL GUNNING

ÂELECTRIC FENCES

ÂGUARDING DOGS

JER

http://www.ars.usda.gov/main/main.htm
http://www.usda.gov/


JER
http://mdc.mo.gov/landown/wild/nuisance/coyotes/snare.htm

http://www.ars.usda.gov/main/main.htm
http://www.usda.gov/


GUARD DOGS WERE OUR 
BACKBONE

JER


