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Summary and Implications 
Winter cereal rye is a durable cover crop for cold 

climates with potentially good forage yield and quality.  
Although forage yield and forage quality are inversely 
related and a compromise must occur, the resilience of 
this crop allows frequent, early harvests and provides a 
source of high quality forage early in the season before 
other forages are typically ready for grazing or 
mechanical harvest. 
 

Introduction 
The government initiative to protect land and open 

waters from the detrimental effects of soil erosion and 
residual nutrients left from a previous crop has spawned 
an interest in the use of cover crops.  Since cover crops 
are generally sown after fall harvest the use of cold 
tolerant plant species like cereal winter rye Secale cerale 
L. has become a popular choice.  The wide extent of 
cultivation, the ease in establishment and the aggressive 
late fall/early spring growth lends this plant to be used as 
a forage resource as well.  As a forage resource, forage 
quality becomes a concern and is quite variable depending 
on the stage of maturity.  Temperature has a large role in 
changing plant quality and this paper will address this 
point during the spring growth.  Along with this, harvest 
height also could play a role in the quality of this forage 
and this will also be addressed in this paper.   
 

Materials & Methods 
From the point of a firm break from winter dormancy 

(approximately the beginning of April) through the R3 
stage of grass maturity where the seed head has fully 
emerged (approximately the middle of May) winter cereal 
rye samples were gathered weekly from three locations 
across Iowa (Anamosa, Nevada and Chariton).  Apart 
from the initial sample at the break from winter dormancy 
where plant height was about three inches, samples were 
taken leaving either a two inch or four inch stubble 

remaining in the field.  These two stubble heights were 
selected because they are two common heights left by 
machine forage harvest.  The samples were sent to 
Dairyland Laboratories of Arcadia, Wisconsin and the 
nutrient analysis was performed along with a 48 hour 
neutral detergent fiber (NDF) digestibility.  Growing 
degree days were calculated using air temperatures of 38 
degrees Fahrenheit as the lower value and 85 degrees 
Fahrenheit as the upper value from the point of the initial 
sampling.  The grass maturity stage was recorded at the 
time of sampling.  Yield data were not taken, but a 
measure of the plant height and a picture were taken for 
reference.  The sample nutrient data were averaged for 
each stage at each cutting height.  The range was 
included.  
 

Results 
The following provides a summary of the nutrient 

results observed at each point of collection giving the 
nutrient content, the stage of maturity and the growing 
degree days from dormancy.  It should be noted that there 
was minimal growth from the previous fall on all the -
sampled in the spring during the trial.  The difference in 
nutrient content between the forage cut leaving a two inch 
and that cut leaving a four inch stubble height was 
provided.  In general, the higher cutting height only has 
benefit in forage quality (considering protein and energy 
content) with more mature plants.  Ash content tends to 
decrease in the plant matter with a higher cutting height 
by about one percentage point.  It should be noted that the 
delay from sampling to lab analysis may have decreased 
the nonfiber carbohydrate (NFC) thus resulting in an 
apparent increase of the NDF, crude protein (CP) 
solubility and CP content slightly from the fresh value.  
The graphic images illustrate the decline or increase in the 
measured nutrient component.  The equations provided 
with each image indicates the probable quantity of the 
nutrient on a dry matter basis at the specified growing 
degree days (x value) since the break in dormancy. 

 
Acknowledgement 

This trial was made possible by the Iowa Beef 
Center, ISU Outlying Research Farms, Stickle Farms and 
Couser Cattle Company 

  



 Iowa State University Animal Industry Report 2019   

 

 

 

 



 Iowa State University Animal Industry Report 2019   

 

 

Percent Ash of Winter Cereal Rye Forage (Y) per Growing Degree Day (X) 
 

 
 
 
 
 

  

Ash @ 2" = -0.0015x + 11.37
R² = 0.3869

Ash @ 4" = -0.0027x + 11.438
R² = 0.5386
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Nonfiber Carbohydrate Percent of Winter Cereal Rye Forage (Y) per Growing Degree Day (X) 
 
 
 

 
 
 

Crude Protein Percent of Winter Cereal Rye Forage (Y) per Growing Degree Day (X) 
 

 
 
 
 
 
 
 

  

NCF@2" = -0.0301x + 33.001
R² = 0.8378

NCF@4" = -0.0299x + 33.781
R² = 0.8271
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Percent Neutral Detergent Fiber Digestibility of Winter Cereal Rye Forage (Y) per Growing Degree Day 
(X) 

 

 
 
 
 

Neutral Detergent Fiber Percent of Winter Cereal Rye Forage (Y) per Growing Degree Day (X) 
 
 

 
 
 
 
 
 
 

  

NDFd@2" = -0.0371x + 87.438
R² = 0.9061

NDFd@4" = -0.0313x + 88.028
R² = 0.8351
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Probable Net Energy (Mcal/lb DM) Content of Winter Cereal Rye Forage (Y) per Growing Degree Day 
(X) 

 

 
 
 

Relative Forage Quality (RFQ) & Relative Feed Value (RFV)  
of Winter Cereal Rye Forage (Y) per Growing Degree Day (X) 

 

 
 
 
 

NE@2" = -0.0005x + 0.8415
R² = 0.8702

NE@4" = -0.0004x + 0.8365
R² = 0.7612
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