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Forage quantity is the first and most important 
issue determining cattle gain on grass



Replacing a quantity of forage 

that would otherwise have been 
consumed,

by feeding an alternate

(long stem) feed supply,

is called substitution.
HEITSCHMIDT & STUTH

P. 57, 1991



Example of Substitution



Reasons to Substitute

ÂOverstocking

ÂDrought

ÂBlizzard

Torell 2005



A reasonable example of substitution



If you overstock you will have to provide forage ïsubstitution

EXPENSIVE!!!!!!
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Reece et al. (2008)



Reece 
et al. 
(2008)

Ohlenbush, P.D. and S.L. Watson.  1994.  KSU Bulletin MF-1118



Proper Use Factor

ÂThe amount of defoliation that a plant can 
tolerate without losing vigor or risk being 
removed from the plant community

ÂTypically 50% 

ïTake half and leave half

ÂTypically we recommend 30 to 40% for 
arid and semi-arid rangelands, 
respectively

ÂUtilization should be measured on ñkeyò 
plant species



Measuring Utilization

Cut grass off at ground level
Tie string so that the bunch of grass ñbalancesò
This is height is equivalent to 50% utilization

Grass top
Seed heads

Base of grass
Ground level

Most of the weight of grasses in near the ground



Why do we care about forage 
quality?



Huston & Pinchak 



Mathis 2003

Crude Protein, %

Intake
% of 
body 
weight

To a point (about 8% CP), intake increases with higher crude protein



The key to cattle growth is ñgreenò forage!
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A second example from eastern Oregon



Chihuahuan Desert Rangeland Research Center
2006

Reflects clipped perennial grasses and fecal NRIS samples for diet CP



What nutrients are needed?
ÂMature forage is 

deficient in protein

ïRumen microflora
require nitrogen to 
digest fiber

ïProtein contains 
nitrogen

ïUrea contains nitrogen

ïToo much urea can be 
toxic

Many browse species (eg., winterfat, 4-wing saltbush) have higher levels 
of protein and other nutrients in the fall and winter.



Supplements can be fed to improve gain of 
growing cattle AND maintain or

improve body condition, reproductive 
performance, or subsequent calf gains of cows



SUPPLEMENTAL FEEDING

IS TARGETED AT

CORRECTING  NUTRIENT DEFICIENCIES

OR

PROVIDING NUTRIENTS TO

STIMULATE INTAKE ,

DIGESTION AND/OR

UTILIZATION OF FORAGE.
HEITSCHMIDT & STUTH

P. 57, 1991



Response of stocker cattle (400 to 600 lbs) to 
supplementation during the fall and winter in 

Texas

Forage type
Supplement
type

Feeding level 
(lbs/day) Gain (lbs/day

Dormant None -0.10 to 0.25

High Protein 1 to 2 0.35 to 0.75

High Energy 1 to 2 0.0 to 0.25

Mixed None 0.0 to 0.50

(includes some High Protein 1 to 1.5 0.75 to 1.25

green) High Energy 1 to 3 0.25 to 0.75

Huston et al. (2002)



Even in lush conditions, supplements can be effective
Growing forage is high in protein but may lack some energy



Dry Distillers Grains plus Solubles, lbs/day
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Effect of supplementation of growing steers during the summer
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660 lb crossbred steers on wheat pasture (Las Cruces, NM)

Effects of Supplementation on Wheat Pasture
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soybean hulls 
& wheat 
middlings

Mineral, 
soybean hulls 
& middlings 
plus yellow 
grease (fat)



Supplements can be 
delivered in many forms.

http://www.tsfeeders.com/Jr.html


LMB

Salt

Cow 6069

Low
Moisture
Blocks

Salt

Treatments

600 m

600 m

LMB & salt

Salt only

11/5 to 11/15
2004

11/15 to 11/25
2004



So how can we maintain ñgreenò forage 
throughout the year 



Complementary Forages

ÂNo single forage can supply the nutritional needs 
of beef cattle for more than a few months of the 
year

ÂCombinations of forages in a forage system
ïCan increase the time during the year that can 

support efficient beef gains
ïUse the strengths of multiple forages
ïMinimize the weaknesses
ïShould decrease annual fluctuations in forage 

production
ïDiversification should reduce risk

Gillen and Sims, http://www.sprrs.usda.gove/compforage.htm



Principles of Developing a Forage System

Â Grazing is more cost-efficient than machinery as a 
method of harvesting forage 

Â Maintain the proper balance between rangeland and 
introduced forages
ï10 to 25% of the land worked well in OK

Â Introduced forages generally have a more rigid and 
utilization schedule than rangeland

Â Introduced forages can increase both the quality and 
quantity of the forage supply

Gillen and Sims



Principles of Developing a Forage System

Â Perennial complementary forages have advantages over 
annual forages

ïReduced input costs for reestablishment

ïReduced risk

ïMore stable forage production from year to year

ïProvide better yearlong soil protection

Gillen and Sims

Eastern gamagrass



Differences in management between 
introduced forages and rangeland

ÂForage quality of introduced forages declines 
rapidly after growth has peaked

ÂForage quality of rangeland decline more slowly

Â Introduced forages respond well to fertilizer

Â Introduced forages can withstand higher grazing 
pressure

Â Introduced forages are best grown on better 
soils

Gillen and Sims



Farmed Forages

ÂMoisture conservation is a primary concern, 
especially with double cropping

ÂEach crop should be completely grazed out to 
minimize use of soil moisture

ÂTillage operations must be timely to quickly 
establish each crop

ÂWeed control is not as critical in grazing 
operations 

Gillen and Sims



Table 4. Introduced Forages for Use in Complementary Forage 
Systems in the Southern Great Plains.

Forage Grazing Season Comments

Winter Annual Forages

Wheat November through 
May

Impact of grazing on 
wheat grain yield

Rye mid October 
through April

May be a concern for 
future grain 
production

Ryegrass March through 
June

May be a concern for 
future grain 
production

Hairy vetch March through 
June

May be a concern for 
future grain 
productionG
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