
Cover 
Cropping in 

Dairy Systems 



Perennial Based Forage Systems 

–Ultimate cover crop 

–Diverse mixture 

–Soil organic matter 

–Soil structure 

–Soil fertility 

–Soil biology  



 
Complemented with Annual Forages 

–Provide substantial feed/quality 

–Prone to soil degradation 

–Best opportunity for cover crops 

–Challenges in northern regions 



Cover Crops as Annual Forages 



 

On-Farm Organic Matter 



 

Opportunity for Cover Crops 

&  

Improved Rotations 



Crop Rotation 

A common farming practice where different 

series of crops are planted in the same 

area each sequential season. 

 

Today may also include crops grown in the 

off-season (cover crops).  



Monoculture Annual Crops & Tillage 

Tough on the Soil 



Trends in Extreme Precipitation 

Increase in the number of 2” rainfalls per year from 1958 to 2011 



What Happens When What 

Once Worked Doesn’t Work 

Anymore?  







 

Better Yields 



 

16

16.5

17

17.5

18

18.5

19

CC WCCC

Y
ie

ld
 (

to
n

s
/a

c
re

) 

A 

B 2 ton corn silage 

yield increase 



Nitrogen Credits for Alfalfa 

       Medium or Fine      Sandy Soils 

         Textured Soils 

    > 8 inches  < 8 inches       > 8 inches   < 8 inches 

     regrowth     regrowth        regrowth  regrowth 

Alfalfa Stand Density     NITROGEN CREDIT 

    - - - - - - - - - - lbs N/acre - - - - - - - - - - 

Good  >70% 190      150      140    100 

Fair  30-70% 160      120      110     70 

Poor  <30% 130        90         80     40 



Red Clover and  

Soybean Nitrogen Credits 

 Red Clover 

 70 lbs N/a minimum 

 80% of alfalfa credit 

 Soybean 

 40 lbs N/a  

 no credit on sands or loamy sands 



Grass and Cover Crop Nitrogen 

Credits 

 Sod 

 70 lbs N/a maximum 

 80% of alfalfa credit 

 Cover crops 

 0 - 90 lbs N/a  



30 – 45 

lbs/acre 



Soil Nitrate-N 
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Cover crop treatment 



Other Soil Nutrients 

 





Phosphorus Reduction 
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Soil Quality 

Treatment Organic Water stable Active Potentially 

  Matter aggregation carbon mineralizable N 

  % % mg kg-1  ug N g-1 d soil  

No cover crop 4.46a 22.1b 676b 11.1a 

Cover crop 4.42a 39.0a 701a 12.3a 



Corn cropping 

system 

Aggregate 

stability  

% 

Available 

water capacity 

(m/m) 

Surface 

hardness  

psi 

Organic 

matter  

% 

CC 
23.9d 0.24a 145b 3.4b 

NC 
45.7bc 0.25a 153b 4.0b 

NT 
50.5ab 0.24a 158b 3.7b 

WCCC 
38.7c 0.21b 123c 3.6b 

PF 
56.2a 0.25a 196a 4.2a 

Cropping System Soil Quality 



             Organic Matter Is Not Created Equal 

Early Stages of Decomposition 

Supports high microbial activity 

Nutrient Cycling & Aggregation 

Most labile OM degraded 

Considerable energy left 

that supports microbes 

Later Stages of Decomposition 

Even Later Stages  

Leftovers not good to eat 



Active OM 
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Inter seed 
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Terminate 

Cover Crop 

Design 
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Spread manure 

on to 6-8 inch 

established cover 

crop.  Manure 

injection on cover 

cropped fields 

also works well. 

Update 

Nutrient 

Management 

Plan 

Assess what fields 

rotations need to be 

made, can reduced 

tillage be part of the 

plan. Start thinking 

about where cover 

crops and other soil 

building practices 

could be 

implemented.  

Corn Seed 

Fertilizer 

pre-

purchase 

January February March April May  June July 
August September October November December 

Update 

Nutrient 

Management 

Plan 

Harvest 

forage  crop  

12 Month Cropping System for 

CoverCropping 
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Harvest Dates of Corn 

9-Sep

14-Sep

19-Sep

24-Sep

29-Sep

4-Oct

92-98 102-108



September 7 

 

September 17 October 2 

Planting Date – May 

22 

Planting Date – May 

16 



End-of-season Nutrient Recovery 

  Aug.18       Sep. 1       Sep. 15      Sep. 29      Oct. 13      Oct. 27 

Rye 

Oat 

Cover Crop Growth on Dec. 31st 

Aug 15 
Oct 31 Sept 1 Sept 15 Oct 1 Oct 15 

Herbert, S. 2006 



Melnick Farm 2006

Cover Crop Planting Date

Sept. 8 Sept. 15 Sept. 22 Sept. 29 Oct. 6
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165 lbs 
N/ acre 

45 lbs N/ 
acre 

Cover Crops 2 – 4% 
nitrogen 



_Estimates of Percent N in Plant Tissue 
________________________________________________ 
 Legumes: Non-woody 
  Aboveground:  Pre-flowering  3.5-4.0 
     Flowering  3.0-3.5 
  Below ground:  Roots   2.0-2.5 
 Legumes: Woody 
  Aboveground:  Leaves only  3.0-3.5 
     Leaves + stems  2.0-3.0 
  Below ground:  Roots   1.5-2.5 
 Grasses 
  Aboveground:  Pre-flowering  2.0-3.5 
     Flowering  1.5-2.5 
     Straw   0.5-0.8 
  Below ground:  Roots   1.5-2.5 
  
__________________________________________________________________________ 

Adapted from Sarrantonio, M. 1994. Northeast 
Cover Crop Handbook. Emmaus, Pennsylvania: 
Rodale Institute. 
 
 



Cereal Rye           

Dry matter estimates using height and %GC (1,000s of lbs/Acre).      

  Height (inches)  

%GC 4 8 12 16 20 24 28 32 36 40  

10 <0.1 0.1-0.2 0.2-0.3 0.3-0.4 0.4-0.6 0.6-0.9 0.8-1.1 0.9-1.1 1.0-1.2 1.0-1.3  

20 0.1-0.2 0.4-0.6 0.6-1.0 0.8-1.2 0.9-1.4 1.0-1.5 1.1-1.7 1.2-1.9 1.3-2.1 1.4-2.2  

30 0.2-0.3 0.6-1.0 0.9-1.3 1.0-1.5 1.1-1.9 1.3-2.1 1.4-2.2 1.6-2.4 1.8-2.6 1.9-2.7  

40 0.3-0.4 0.8-1.2 1.0-1.5 1.1-1.9 1.3-2.1 1.6-2.4 1.8-2.6 2.1-2.9 2.2-3.0 2.5-3.3  

50 0.4-0.6 0.9-1.4 1.1-1.9 1.3-2.1 1.6-2.4 2.00-2.8 2.3-3.1 2.6-3.4 2.8-3.6 3.1-3.9  

60 0.6-0.9 1.0-1.5 1.3-2.1 1.6-2.4 1.8-2.8 2.2-3.2 2.6-3.6 2.9-3.9 3.3-4.2 3.6-4.6  

70 0.8-1.1 1.1-1.7 1.4-2.2 2.0-2.6 2.3-3.1 2.6-3.6 3.0-4.0 3.4-4.4 3.8-4.8 4.2-5.2  

80 0.9-1.1 1.2-1.9 1.6-2.4 2.1-2.9 2.6-3.4 2.9-3.9 3.4-4.4 3.8-4.8 4.3-5.2 4.6-5.8  

90 1.0-1.2 1.3-2.1 1.8-2.6 2.2-3.1 2.8-3.6 3.3-4.2 3.8-4.8 4.3-5.2 4.7-5.8 5.2-6.4  

100 1.0-1.3 1.4-2.2 1.9-2.7 2.5-3.3 3.1-3.9 3.6-4.6 4.5-5.2 4.6-5.8 5.2-6.4    

            

            

            

 Adapted from Sarrantonio, M. 1994. Northeast 
Cover Crop Handbook. Emmaus, Pennsylvania: 
Rodale Institute. 
 
 



Calculating Total N Content of the Green Manure 

 Example: 

You estimated 3,000 lb/acre of cover crop; 80% (0.80) of it was vetch that was just about to 

flower and 20% (0.20) was various grasses and weeds. You estimate that the vetch contained 

about 3.5% (0.035) N, and the grasses and weeds contained about 2.2% (0.022) N: 

 3,000 lb/acre x 0.80 x 0.035 = 84 lb N/acre from legume 

 3,000 lb/acre x 0.20 x 0.022 = 13.2 lb N/acre from weeds 

 84 lb N/acre + 13.2 lb N/acre = 97.2 N/acre total 

Remember that only up to 75% of the N in the legume represents “new” N; the rest came from existing 

N in the soil. Also, remember that unless you actually tested the green manure for percent N, this is only 

a ballpark figure based on a number of assumptions and guesses.  

 

Adapted from Sarrantonio, M. 1994. Northeast Cover Crop Handbook. Emmaus, Pennsylvania: Rodale 

Institute.



Double &Triple 

Cropping 



One month delay in planting results in 

one week delay in heading date (boot 

stage).  



 

Tillers can account for 60% of yields! 





 

Pasture vs. Cereals 

 



Winter Grain Forages, 2014 
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• Small grains for winter cover crops 

• Triticale alone on fields renovated in late 

summer 

• One Graze in spring before reseeding 

• Early feed if weather cooperates 

• Worse case scenario green manure 

• Reasonable dry matter for early feed 

• Good quality 

• Cows like to graze very palatable 

Cool Season Annuals 



Oats & Triticale in late summer (middle of August) 

 

Same as planting triticale – higher seeding rate 150 

lbs/acre 

Planting two crops one for fall and one for spring 

grazing 

 

Graze oats in fall – Planted Aug. 19th and grazed first 

of Oct. 

 

High quality and palatable -Of all annuals cows milk 

best on oats 

Same rotation – graze triticale in spring and reseed 

Spring and Winter Cereal Crops 



 



5.5% N 

3.0% N 



• Rotation 

• Take first and/or second cut 

• 25th of June and 1st of July planting 

• Graze 3x 

• Leave residue through winter 

• Reseed field in early spring 

Warm Season Annuals 





Summer Annual Forage Mixes 
Abbreviation Species 

Seeding Rate 

Alone In Mixture 

M/V/Ch 

Wonderleaf Millet 20 10 

AC Greenfix Chickling Vetch 60 30 
TFL 200 Chicory 6 3 

S/Cl/Ch 
Hayking Sudangrass 50 15 

Berseem Clover 15 8 

TFL 200 Chicory 6 3 

R/Cl/Ch 
Fria Annual Ryegrass 30 15 

Berseem Clover 15 8 

TFL 200 Chicory 6 3 

S/M/Cl/V/Ch 

Hayking Sudangrass 50 15 

Wonderleaf Millet 20 10 
Berseem Clover 15 8 

AC Greenfix Chickling Vetch 60 30 

TFL 200 Chicory 6 3 

M/R/V/Cl/Ch 

Wonderleaf Millet 20 10 
Fria Annual Ryegrass 30 15 

AC Greenfix Chickling Vetch 60 30 
Berseem Clover 15 8 
TFL 200 Chicory 6 3 



Forage Brassica Varieties 

Variety Species 

AC Pennent Mustard 

Appin Turnip 

Barkant Turnip 

Barsica Rape 

Bonar Rape 

Daikon Radish 

Dwarf Essex Rape 

Kestrel Kale 

Major Plus Swede 

Purple Top Turnip 

T-Raptor Brassica Hybrid 

Vivant Brassica Hybrid 



            T-raptor     Pasja       Barkant   Bonar        Appin  





Cost/Benefit  
Cost of Cover Cropping: $37 - $100 per acre 

 Seed: $34 - $70 (includes legumes) 

 Seeding costs: $3-$10  

 Seed incorporation costs: $10 - $15  

 Additional incorporation costs in spring: $10 - $20  

   
Benefit of Cover Cropping: $0 - $234 per acre 

 Yields: 2 tons of corn per acre = $0 to $100 

 Fuel Savings = -$14 to $4 per acre 

 Nitrogen Fertilizer Savings = $0 to $120 

     Top Soil Saved (2 tons) = $ 

  

 Feel Good About What You Are Doing!! = PRICELESS 







Forage Quality 
• Basis for profitability and more importantly for animal health 

 

• How we manage forage quality 

 

#1 - need equipment ready for on time harvest  

#2 - need to harvest on time & proper moisture 

#3 - need diversity of plant species (legumes & grasses)  

#4 proper fertility to have nutrient dense forages 

#5 proper storage 

 

FORAGE DIVERSITY IS KEY 







Cover Crop Termination 

45 lbs N per acre 

 

Or  

1-2 tons DM 

 

19 to 20% CP 

 

45 lbs N per acre 

 

? 
 





Soil Moisture comparison
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