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Systems

www.DrylandAg.org



Project Goal:
Support producers in the High 
Plains to adopt management 

strategies that are profitable and 
build soil and ecosystem health.



Region

On-Farm Research
o Cooperating producers

Research Station Trials
 KSU cropping systems 

experiments



Spring Planted Mixtures
2016 spring mix 
15# forage barley

15# oats
5# spring peas
5# hay millet
2# rapeseed
1# flax
1# safflower
1# sunflower

Total: 45 lbs/acre, ~$18/acre

2017 spring mix
10# forage barley
10# triticale
2# rapeseed
1# flax
1# safflower
1# sunflower
1# purple top turnip

Total: 41 lbs/acre,
~$18/acre



Spring Cover Crop

Small fallow 
area (no CC)

Field size 40-100 acres
Grazing exclosures: ~ 0.55 acres each

Fallow area: ~225 sq ftGrazed 
sampling area

Grazing 
Block 1

Grazed area

Grazing 
Block 2

Grazing 
Block 3

Grazing 
Block 4

Ungrazed CC



Spring Cover Crop

Planting Dates:
March 1 to 30

Start Grazing 
Dates:

May 15 to June 15

End Grazing Dates:
June 15 to July 15

Avg. 30 days of 
grazing

Wheat 
planting



Total: 41 
lbs/acre, ~$23/acre

20# triticale
6# Austrian winterpea
4# sorghum sudangrass
4# cowpea
3# sunflower
2# German millet
1# radish
0.5# rapeseed
0.2# phacelia

2017 Post-wheat mix 

Total: 38.5 lbs/acre, 
~$24/acre

20# triticale
5# cowpea
4# Austrian winterpea
4# sorghum sudangrass
2# German millet
1# sunflower
1# radish
0.75# sunn hemp
0.5# rapeseed
0.2# phacelia

2018 Post-wheat mix
Post-Wheat Planted Mixtures



Post-Wheat Cover Crop

• Minimum of 40 acres
• Planted a set post-wheat 

cover crop mix mid-July 
to early September

• Grazed if possible
• After termination in early 

spring, planted corn or 
milo



Sampled:
• Forage Biomass
• Forage species composition
• Soil Moisture Samples
• Soil Bulk Density



Sampled:
• Livestock gains
• Following cash crop yields



Forage
Production



2016 Spring Planted Forage 
Little reduction in cover after grazing due to regrowth
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2017 Spring Planted Forage
Cooler conditions slowed growth & increased weed pressure 
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Start of grazing

End of grazing 

Regrowth 



2017 Post-wheat cover crop composition 
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2018 Post-Wheat Cover Crop Composition 
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Drylandag.org



https://bookstore.ksre.ksu.edu/pubs/MF3523.pdf

https://www.bookstore.ksre.ksu.edu/pubs/MF3443.pdf



Summary of spring grazing 
Start
graze

Days
grazing DM yield ADG

Stocking 
rate lbs/ac

NW of Bucklin, KS ‘16 5/25 36 4040 pairs 640
NW of Bucklin, KS ’17 6/13 31 1860 pairs 270
NW of Grainfield ’16 5/18 29 4460 3.37 890
NW of Grainfield ’17 5/30 28 2235 2.27 610
S of Seibert, CO ’17 6/15 22 1800 3.91 650
S of Oberlin, KS ’16 5/25 29 5020 2.48 370
N of Almena, KS ’16 7/6 28 3880 2.34 460
N of Almena, KS ’17 6/6 27 2110 1.3 320
NE of Brush, CO ’17 6/22 25 1080 0.69 440
E of Venango, CO ‘16 7/7 28 2650 1.39 940



Fallow plots had ~10 
bu/ac greater yield

2016: 1 out of 4 fields with 
yield reduction

2017: 1 out of 3 fields with 
yield reduction

Treatment
Yield 

(bu/ac)

Fallow 52.2 a

Grazed 42.5 b

Ungrazed 41.3 b

Wheat Yields following Spring Cover Crop





Performance of yearlings grazing post-wheat 
planted forage
Location - Year Planting 

Date
Start 
graze

Days 
grazing

Calculated 
grazing 
days

DM 
Yield

ADG Stocking 
rate 
lbs/acre

2017
NE of Idalia, CO July 8 9/15 33 38 1886 0.63 534
S of Oberlin, KS July 10 12/8 33 35 2143 0.97 711
N of Vona, CO July 18 Not grazed 514
S of Seibert, CO Sept 11 Not grazed 816
2018
N of Bird City, KS July 7 1/14 32 44 856 0.41 453
S of Seibert, CO July 9 12/17 57 74 1236 2.03 254
S of Oberlin, KS July 20 Too wet to graze 2294
E of Venango, NE 1st wk Aug 10/1 4 657



Corn Yields Post-Wheat 2017
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The graph above shows the corn yield for the only field we were able to get corn 
yield data from due to hail and severe weather. 



Sunflower yield post-wheat, post hailed corn 
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General wheat pasture stocking rates

•Fall – 250 to 600 lbs of bovine per acre                                 
or 1 to 2 acres/stocker

•Spring – 500 – 1200 lbs of bovine per 
acre or 0.75 to 1.3 acres/stocker



https://www.drylandag.org/resources.html
Carrying Capacity Calculator 
Number of animals for fixed grazing days

Inputs Number of animals
Acres 100
Estimated yield per acre, dry matter basis 1700 lbs
% utilization 30
Animal weight 800
Length of grazing 45
Dry matter Intake 2.5 %

57

100 x 1700 x (30/100) /( (800 x (2.5/100))* 45)

Lbs produced (DM) = 51,000 = 57 head
Intake per day x days 20 x 45

https://www.drylandag.org/resources.html


https://www.drylandag.org/resources.html
Carrying Capacity Calculator
Days of grazing for fixed number of animals 

Inputs Days of grazing
Acres 100
Estimated yield per acre, dry matter basis 1700 lbs
% utilization 30
Animal weight 800
Number of animals 57
Dry matter Intake 2.5 %

45

100 x 1700 x (30/100) /( (800 x (2.5/100))* 57)

Lbs produced (DM) = 51,000 = 45 days
Intake per day x no. of hd 20 x 57

https://www.drylandag.org/resources.html


Grazing Management

• Continuous vs strip vs paddock
• Water





Lush forage cautions

• Bloat 
• Turnout full
• Most problem during periods of lush growth
• Supplement with high quality feed
• Use Ionophores – Rumensin or Bovatec

• Grass Tetany
• Older lactating cows
• Stockers 
• High Mg mineral 



Cautions
• Nitrates and prussic acid potential
• Potentially invasive rangeland weeds

• Sunn Hemp
• Sweetclover

• Is Hairy vetch poisonous
• Other issues
• https://www.bookstore.ksre.ksu.edu/pubs/MF3244.pdf

https://www.bookstore.ksre.ksu.edu/pubs/MF3244.pdf


Economics – Range in Additional Costs
Per AUM Per Acre

Additional costs
Fence materials $3 - 7 $1 - 7
Fence labor $2 - 5 $1 - 2
Livestock labor $3.74-3.76 $1.59-1.72
Seed $11 -25 $10 - 18.00
Fertilizer $7 - 16 $7 - 9
Herbicide $5 - 12 $5 - 9
Machinery Cost $12 - 13 $5 - 23
Other (water) $1 - 19 $1 - 8
Total Costs $52 - 92 $39 - 72 



Range in Partial Budget Values
Per AUM Per Acre

Increased Returns $32 - 81 $44 - 74
Reduced Returns $8 - 40

Additional Costs $52 - 92 $39 - 72 
Reduced Costs $15 - 49 

Herbicides $15 
Feed $11 

Pasture leases $20 

Net Change Income $17 to $79



What is the cost of the alternative? 

KFMA annual feed & pasture cost 
2016 -2020
• $1.21 to $1.57 per hd per day 

• Dry lot yearlings
• $1.32 hd /d
• $1.90  hd/d

• Lease
• $0.90 / hd/ d



Focus on Feedlots



Corn price and cost of gain*
• Steer cost of gain ($/cwt) = $22.32 + ($14.09 x corn price)
• Heifer cost of gain ($/cwt)=$21.16 + ($15.21 x corn price)

Corn Price Steer COG Heifer COG

$3.50 71.64 74.40
$3.75 75.16 78.20
$4.00 78.68 82.00
$4.25 82.20 85.80
$4.50 85.73 89.61

* Focus on Feedlots Kansas Feedlot Performance and Feed Cost Summary 2017 Annual Review



Wheat pasture cost of gain
• Corn – 1.0 Mcal NEm/lb
• Wheat – 0.73 Mcal NEm/lb

Corn Price Steer COG Wheat Pasture COG
$3.50 71.64 52.29
$3.75 75.16 54.86
$4.00 78.68 57.44
$4.25 82.20 60.01
$4.50 85.73 62.58



Grazing annual forages

PROS
• Many cover crop species 

produce excellent quality 
forage

• Grazing a cover crop may 
offset management costs

• May allow for longer rest 
periods on pastures 

• Portable fencing can 
improve utilization

CONS
• Harder to predict forage 

availability in lower 
rainfall areas

• Always need a backup 
plan for livestock

• Economical system to 
provide water is critical

• Fencing may be needed

If you don’t want to own cattle, someone else might



Wise producers have said:

• If you think you need to move soon, do it now, 
not tomorrow

•Seed won’t grow if it isn’t in the ground
•Work towards a balance, not maximizing 
livestock or crop side of equation



https://mccc.msu.edu/covercroptool/







See links at:
twincreeks.ksu.edu/livestock





• Herd animals
• They ruminate
• They seek place with most desirable temperature
• They need water
• They leave about half of nutrients they eat on site

COW FACTS



Grazing Options in Western Kansas
Item J F M A M J J A S O N D

Native pasture

Crop Residue

Winter Annuals 

Spring Annuals

Summer Annuals



•MF3244













Livestock PFT Signature Program

• Forage sampling and analysis

• https://www.asi.k-state.edu/research-and-extension/beef/agent-
resources/programmingmaterials.html
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