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Every producer’s operation is a bit unique:

Resources (land, labor, skills, capital, fence and 
water infrastructure, etc.)







• Wheat stocking density: effected 
rate of gain: 1.5 to 3 lbs/day



Increased placements due to larger herd size & 
dry fall conditions reducing wheat pasture grazing



Annual Forage Systems
Bale/Silage Forage

Disadvantages

• Machinery Costs
• Feed Delivery Costs
• Nitrates in Bale
• Nutrient Removal

Advantages

• Controlled Feeding
• Ration Formulation
• Controlled Traffic
• Storage
• Drought Insurance



Annual Forage Systems
Grazed Forage

Disadvantages

• Unpredictable Weather
• Unpredictable Yield
• Uneven Nutrient (Manure) 

Deposition and Volatization
• Selective Grazing
• Trampling/Cover Loss

60% for Mature Forage
40% for Grain Residue and 

Immature Forage
• Move Electric Fence every 

1-3 days
 Increase utilization
Reduce selective grazing

Advantages

• Less Machinery and 
Feeding Costs

• Less Nutrient Removal
• Extend Grazing Season
• Manage High Nitrate 

Forage
• Drought Rescue Crop



Annual Forage Systems
Swath-Grazed Forage

Disadvantages

• Same issues as grazing
• Mold/Rot/Rejection
• Best suited for cold, dry 

climate

Advantages

• Same as grazing but 
includes cost of swathing

• Easier to move electric 
fence

• Lock in Forage Quality
• Forage regrowth



Annual Forage Systems
Bale-Graze

Disadvantages

• Equipment expense
• A lot of forage not 

consumed/“wasted”
• Too much concentrated 

residue

Advantages

• Reduce feeding expense
• Easiest to move electric 

fence
• Control amount of forage 

fed fed/preserved
• Strategically place bales 

for residue/manure 
placement

• Can improve soil quality 
over time

Hay & Forage Grower



Summer Annual Forages



Sorghum Types:

• Grain Sorghum:
• Selected for grain production
• Developed to be shorter to resist lodging
• Stalks underutilized for grazing
• Failed crop can be good rescue feed crop



Sorghum Types:
• Forage Sorghum: 

• Older ‘work horses’ were open pollinated: ‘Rox Orange’ or 
‘Sumac’ vs newer Hybrid: ‘Sweet King’ or ‘Canex’

• Older varieties drought tolerant and lower seed cost, but 
less disease/insect resistance, more variable, and slower 
emergence than hybrids

• Plant when soil temp is 60°F or warmer, seed up to 2” deep
• Taller, more leaf area, and mature later than grain sorghum
• High biomass: best in a one-cut system for silage or hay
• Grain production for silage & crop insurance
• Less regrowth, coarser stems, but better palatability 

(sweeter stems) than sudan or sorg/sudan
• Prussic acid risk higher than sorg/sudan or sudan



Sorghum Types:
• Sudangrass:

• Less common in the marketplace
• Good regrowth, fine stemmed, looks like a “grass”
• Good quality for grazing- cut early
• Lower quality and palatability silage
• Low grain yield
• Less prussic acid risk than sorghum



Sorghum Types:
• Sorghum/Sudan (Two-way cross): 

• Typically has ‘Grazer’ in the name
• Forage sorghum (female) x sudangrass (male parent)
• Good all around purpose for hay or graze
• Better vigor, iron chlorosis tolerance, regrowth, tillering, 

and drought tolerance than forage sorghum
• Grazing may be initiated when the plants are 18-24” tall
• Less sweet and palatable than forage sorghum
• Palatability reportedly drops more than forage sorghum at 

heading



Millet Types:
• Pearl Millet: 

• Smaller seed size (75,000-90,000 seed/lb)
• Seeding depth shallower (0.5-1.5”)
• Plant when soil temp is 65°F or warmer
• Very leafy, good regrowth, can be grazed
• Regrowth less than sorghum/sudan, leave 8” stalk
• Yield less than sorghum but high quality (50% or more leaf)
• Some PS varieties
• Good tolerance to high pH soils
• Good drought tolerance
• Can be fed to horses
• May not be a host to sugar-cane aphid (SCA)
• Does not have prussic acid, higher potential for nitrate



Millet Types:
• German (Foxtail) Millet: 

• Fine stemmed, very leafy, good palatability for hay
• Not suitable for grazing-roots are easily dislodged
• Short season crop (rescue crop)-60 days 
• Yield potential less than Pearl Millet
• Seed heads unpalatable-cut early
• Does not have prussic acid, higher potential for nitrate
• May not be a host to SCA
• Can be fed as fine textured hay to weaning calves



Crabgrass:
• Crabgrass: 

• Annual but managed as a perennial if allowed to make seed 
• Can be a weed in subsequent crops
• Seed does not meter well-fertilizer carrier
• Can be incorporated by hoof action into grazed wheat or 

seeded 0.5” deep
• Plant 5-6 lbs/acre
• Germinates at soil temps of 60°F
• 1st year stands can be variable
• Can interseed with other annuals-improve first year yield
• Good forage quality and regrowth
• Can be grazed after ~4 wks



Teff:
• Teff: 

• Small seeded annual, seed 0.25” deep, soil temp 65°F
• Seed 8-10 lbs/acre
• Multiple cuttings with irrigation
• Leafy, high quality forage
• Good for horses or weaning calves
• Cut prior to heading for best regrowth
• First cutting after ~45 days, and every 30 days thereafter
• Use caution when grazing for dislodging roots
• Can accumulate nitrates but less risk than sorghums or 

millet
• May not be a host to SCA



Production Cycle and Nutrient Demand

• Determine nutrient requirement, forage needs, and 
opportunities

• Weaned calves, yearlings, 1st calf heifers, thin cows, ?



Production Cycle and Nutrient Demand

• Determine nutrient requirement, forage needs, and 
opportunities

• Weaned calves, yearlings, 1st calf heifers, thin cows, ?

Stocker calves, 
2lb/day gain, 12% CP



Species Selection
Spring:

• Oat, Triticale, Pea
• Yield range: 1500-4000 lbs DM acre-1

Summer:
• Annual: Forage sorghum, Sorghum-Sudan, Sudan, 

Pearl Millet, Cowpea, Sunhemp, Forage Brassica, Teff
• Yield range: 4000-8000 lbs DM acre-1

• Perennial (high rainfall): Bermuda grass, Crabgrass
• Yield range: 4000-14000 lbs DM acre-1

Fall/Winter:
• Oat, Triticale, Rye, Wheat, Vetch

• Yield range: 3000-6000 lbs DM acre-1

Midwest Cover Crop Decision Tool:
• http://mccc.msu.edu/covercroptool/covercroptool.php





Forage Quality



Management Concepts



Management Concepts

Soil test for N, P, K and S

Implement weed management

Manage forage/cover crop as a “cash” crop to maximize 
production and profit 



Management Concepts

Volatilization 65%



Management Concepts

Volatilization 65%

Do not be misguided in thinking cattle grazing annual forages will 
not require fertilizer inputs



Managing Stubble Height
Corn stalks with standing strips 

Forage sorghum cut 6” tall in 
2014, no regrowth

Grain sorghum residue from 
2013

All taken 2/24/15



2015 Forage Sorghum Harvest

Picture taken March 16, 2016:
4,700 lbs of production cut at 6” plus regrowth

Ideal situation:
1. Good forage crop
2. Left adequate residue to 

prevent soil erosion, capture    
precipitation, and reduce soil
water evaporation



Residue Reduces Soil Erosion

• Must be careful to leave enough residue when haying or 
grazing

– Very easy to take too much
– Important for soil erosion and precipitation storage



Weather ChallengesWeather Challenges



Weather Challenges



Soil Compaction

• Grazing no-till wheat and grain sorghum residue reduced 
grain yields over time due in part to soil compaction near 
Bushland, TX (Baumhardt et al. 2011, AJ)

• Grazing no-till corn stalks increased crop yields over 
time and did not affect soil compaction in NE (Drewnoski
and Blacno, 2015).

• ?



Biomass after grazing

Grazed from 5/19/15 to 5/22/15 Grazed from 6/14/16 to 6/21/16

A. Obour and J. Holman, Hays, KS



Soil bulk density at wheat planting

0‐2” depth in 2015 0‐2” depth in 2016

• Grazing increased compaction 0-2” when soil grazed wet
• No compaction measured deeper than 2”

* *



Soil Compaction

• Compaction is less on frozen, dry soils

• Wet/dry and freeze/thaw helps break-up compaction 
near the soil surface

• Shallow tillage can correct livestock compaction

• Avoid grazing when soils are wet



Estimating Forage Yield-ASW & GS

y = 207x + 197

R² = 0.1

Avg = 1494

0

1000

2000

3000

4000

5000

6000

7000

0 5 10 15

D
ry

 M
at

te
r Y

ie
ld

 (
lb

s/
a)

Inches Water Use (ASW + GS)

Spring Oat and Spring Triticale

y = 402x + 915
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Forage Sorghum Yield 

y = 640x - 1475

R² = 0.4

Avg= 3620
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Estimating Available Forage

Estimate available forage?

Establish stocking rates?



Stocking Rates
Forage Yield: Average yield estimate (adjust based on planting 

conditions and seasonal outlook)

Determine Utilization: 90% baled, 40-50% with grazing

Animal class and intake: 2.5-3% of body weight 

Determine grazing days or number of animals needed:

Acres * Forage Yield * Utilization Rate
Animal Wt * Intake * (Number of Head or Grazing Days)

f(x)=



Stocking Rates
Need to have a Plan B

Too wet, too dry, too few head or too many head

Works best to supplement native range nearby
Move them to range if too wet, run out of feed, make better 

utilization of higher quality forage

Consider baled forage/silage as part of the plan
Store excess forage for those years it is not in excess



Considerations

Many Opportunities and Advantages to Grazing 
but consider some things to be aware of:
• Resource availability (land, capital, labor, fencing, 

water, etc.)

• Basis risk: http://www.beefbasis.com/

• Cattle sickness, death loss (stockers)

• Variable/unpredictable weather (feast or famine)  

• Western KS: we know precipitation will be variable

• Need to have a mitigation plan in place

• Eastern KS/Irrigation: forage production more 
predictable

• Watering cattle may be a concern



Management Concepts
• Cover crops are grown for agroecosystem benefits but not 

technically harvested

• Forage crops are grown for “feed” that is either hayed or 
grazed

• Statements like: “Hay or Graze my Cover Crop” 

• We can manage forage crops for residue cover

• We can grow cover/forage crops in place of fallow to 
increase crop residue and improve soil health over time



• Cover/Forage crops USE water
– The more biomass grown the more water used

Management Concepts



Nielsen et al. 

• Winter wheat: 4.7 bu ac-1 inch-1

Water Makes Grain

y = 4.7x ‐ 33
R² = 0.86
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Wheat‐Fallow 
(Forage, Cover Crop, Grain, or Fallow)



Economic Net Returns: W-F

• Fallow costs ~$55/A
• Returns include variable costs and wheat yield
• Incentive for forages:

– Profit ↓, when spring triticale reduced wheat yield >14 bu/acre
– Fallow most profitable in dry years

• Flex-fallow to reduce losses and take advantage of wet 
years? 

Spring Species Winter Species

Fallow Lentil
Lentil/ 

Triticale Pea
Pea/ 

Triticale
Pea 

(grain) Triticale
Hairy 
Vetch

Hairy 
Vetch/ 

Triticale Lentil
Lentil/ 

Triticale Pea
Pea/ 

Triticale Triticale
Cont
. WW

Net Return ($ acre-1)
Cover Crop - -82 -104 -113 -113 - -99 -137 -130 -84 -105 -112 -122 -110 -
Forage - -83 -62 -77 -57 - -48 -140 -10 -92 4 -109 -1 7 -
Other -55 - - - - -114 - - - - - - - - -71

LSD 0.05 21



Wheat/(Forage or Fallow)-
Sorghum(Grain or Forage)-Fallow(Forage or 

Flex or Fallow)



Grain Sorghum (W-GS-F): 2014-2017

• Forage sorghum (FS) grown after wheat reduced second 
year grain sorghum (GS) yield



Forage Sorghum (W-FS-F): 2014-2017

• Forage sorghum (FS) grown after wheat did not affect second 
year FS yield

• FS double-cropped after wheat yielded about 50% of full season
• Opportunity to crop more intensively with forages

**



Summary
Replacing Fallow with a cover/forage crop:

• Cover crops under all conditions were never profitable
• Forages can be profitable if:

• Seed cost is minimized
• Select crop with high forage yield
• Wheat yields weren’t reduced by >7% (sensitivity analysis)

• Cover crop mixes (up to 6 species) did not reduce water 
use or improve crop performance compared to single 
species

• Need to match cropping intensity to environment
• Wheat yield <50 bu/a expect some yield and profit 

reduction if forage grown in place of fallow
• It is only sustainable if it is profitable



NRCS-CIG On-Farm Cover Crop Grazing

• Cooperative On-Farm Project with 
KSU, CSU, and NRCS

• Producers graze and leave 
standing replicated plots

• Project started in 2016
• 2016 spring covers in W-S-F
• 2017 spring and double-crop 

cover after wheat in W-S-F
• Measure soil moisture and crop 

yield from grazed and ungrazed 
plots



Project Team
Research & extension team

Colorado State University
Joe Brummer
Kat Caswell
Norm Dalsted
Steven Fonte
Courtland Kelly
Kevin Larson
Ron Meyer
Angie Moore
Steve Rosenzweig
Meagan Schipanski
Arathi Seshadri
Wilma Trujillo
Sarah Ward

Kansas State University
Lucas Haag
Keith Harmoney
John Holman
John Jaeger
Sandy Johnson
Augustine Obour 
Andrea Burns
Alyssa Rippe

NRCS Technical Contact
Candy Thomas, Salina, KS

Collaborating producers
Lance Feikert, Bucklin, KS
Doug & Larry Manhart, KS
Mike Neff, Dresden, KS
Michael Thompson, Almena, 
KS 
Steve Tucker, Venango, NE 
Todd Farnik, Snyder, CO
Curt Sayles, Seibert, CO
Troy Klassen, Vona, CO
Jeff Hurlburt, Idalia, CO



Producer Cooperator Cattle Gains

Improved 
Cow BCS 
.3 to .4



Determining Profitable Annual 
Forage Rotations



Forage Rotation Research:
• Forage rotations with winter triticale (T), forage sorghum (S), 
and spring oat (O)

1. S-S (no-till)

2. T-S-O (no-till)

3. T/S-S-O (no-till)

4. T/S-S-O (min-till)

5. T/S-S-S-O (no-till)

6. T/S-S-S-O (min-till)

• Garden City, KS (19 in annual precipitation)



Treatment Yield (2015-2017)

• Annual yield due to rotations are different lengths
• Tillage increased triticale yield after oat

– No-till works best with high residue, oat stubble poor residue
• Consider forage quality and other available feed sources



Economic Return

• Based on current prices
• Estimated trampling loss at 60% in S & 50% in O or T
• More beneficial to graze oat or triticale than sorghum
• Too much hay production, may have difficulty selling or using
• Does not account for costs to feed forage (delivery, fence, or 

hay loss in feeding)



MF3244

Resources
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MF3244

Resources

• Garden City, Hays, 
and Scandia



Funding Provided By: 
The Ogallala Aquifer 
Program, USDA-ARS, 

Industry Partners, 
NRCS & KS 

Agricultural Exp 
Station


