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Why Plant Rye After Why Plant Rye After 
Corn Silage?Corn Silage?

Cover crop for soil conservation and Cover crop for soil conservation and 
nutrient runoff preventionnutrient runoff prevention
Forage productionForage production
–– Hedge against forage shortageHedge against forage shortage

Nutrient managementNutrient management
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Effect of rye planting date Effect of rye planting date 
on soil coveron soil cover

Averages from replicated trials, Janesville, 2003- 
04.  Seeding rate =112 lbs/acre.



RUSLE2 Soil loss predictionRUSLE2 Soil loss prediction 
KidderKidder silt loam 6silt loam 6--12% slope12% slope 

Manure applied @ 40 T/AManure applied @ 40 T/A

ContinuousContinuous RUSLE2RUSLE2
Corn silage systemCorn silage system T/AcT/Ac SCISCI

Fall Fall chslchsl, , SprSpr FC, No ryeFC, No rye 8.78.7 --.54.54
Fall Fall chslchsl, , SprSpr FC, With ryeFC, With rye 4.64.6 --.27.27

NoNo--till, No ryetill, No rye 5.55.5 --.45.45
NoNo--till, With ryetill, With rye 2.42.4 .29.29

Rye planted Sept 20, rye killed April 19Rye planted Sept 20, rye killed April 19



Rye as an early-season forage?



Forage yield Forage yield 
and quality and quality 
optimized at optimized at 
boot stageboot stage 

Rapid quality Rapid quality 
decline decline 

thereafterthereafter



Rye forage yield Rye forage yield 
and qualityand quality

Average    Average    RangeRange

Yield (ton DM/acre) Yield (ton DM/acre) 2.37 2.37 1.341.34––3.883.88
RFQRFQ 180 180 149149––205205
CP (%) CP (%) 16.2 16.2 13.313.3––19.019.0
ADF (%) ADF (%) 27.6 27.6 24.624.6––31.431.4
NDF (%) NDF (%) 52.2 52.2 47.247.2––56.756.7
P (%) P (%) 0.39 0.39 0.290.29––0.480.48
K (%)K (%) 3.05 3.05 2.102.10––4.374.37

* Results from 11 trials (site years) at Arlington, Lancaster an* Results from 11 trials (site years) at Arlington, Lancaster and Janesville, d Janesville, 
20042004--06. 06. 



Managing rye for optimum forage = Managing rye for optimum forage = 
maximum conservation & nutrient maximum conservation & nutrient 

management benefits management benefits 

Seeding rateSeeding rate
Planting datePlanting date
Fertilization: nitrogen/manure applicationFertilization: nitrogen/manure application

Harvest managementHarvest management
Subsequent crop optionsSubsequent crop options



http://

ipcm.wisc.edu



Rye nutrient management Rye nutrient management 
opportunitiesopportunities

Nutrient removal, lb/ton dry matter of rye
harvested at boot stage:

WI research NRC
N 52 52 
P2O5 18 19
K2O 80 81
number of samples      212 1155



Nutrients removed by rye forageNutrients removed by rye forage

WI research **
UWEX A2809/UWEX A2809/

SNAP+**SNAP+**

Yield Yield (tons dm/ac)(tons dm/ac) 2.372.37 2 2 -- 3.53.5

P2O5 P2O5 (lbs/ac)(lbs/ac) 4242 3030

K2O K2O (lbs/ac)(lbs/ac) 178178 120120

*Mean values from 11 trials, 2004-06, Arlington, Janesville and Lancaster

**SNAP+ = “winter rye forage”; UWEX A2809 = “small grain silage”



Rye nutrient management Rye nutrient management 
opportunitiesopportunities

Nutrient removal (lb/acre) dry matter basis,
harvested at boot stage:

Average Range
N 121 69–178
P2O5 42 29–71
K2O 178 110–344

Results from 11 trials (site years) at Arlington, Lancaster and Results from 11 trials (site years) at Arlington, Lancaster and 
Janesville, 2004Janesville, 2004--06. 06. 



Relationship between soil test level and rye Relationship between soil test level and rye 
tissue nutrient concentration. Data points tissue nutrient concentration. Data points 

represent trial means, n=184.represent trial means, n=184.

Phosphorus

y = 0.0013x + 0.2869
R2 = 0.7548 **
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y = 0.0031x + 2.4202
R2 = 0.3561*
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Forage YieldForage Yield (tons/acre)(tons/acre)

Tissue Tissue 
concentrationconcentration

11 22 33 44

PP(%)(%) P2O5 P2O5 (lb/ac)(lb/ac)

.25.25 1111 2323 3434 4444

.35.35 1616 3232 4848 6464

.45.45 2020 4141 6161 80*80*
KK(%)(%) K2O K2O (lb/ac)(lb/ac)

2.002.00 4848 9696 144144 192192
3.003.00 7272 144144 216216 288288
4.004.00 9696 192192 288288 384*384*

Estimated nutrient removal based on rye Estimated nutrient removal based on rye 
tissue nutrient level and dry matter yieldtissue nutrient level and dry matter yield

* Values beyond observation in Wisconsin research



Impact of rye on nutrient removal and Impact of rye on nutrient removal and 
manure rates for crop rotations manure rates for crop rotations –– 

according to according to SNAP PlusSNAP Plus

Year 1Year 1 Year 2Year 2 P2O5 P2O5 
balancebalance

K2O K2O 
balancebalance

Impact of ryeImpact of rye
P2O5     K2OP2O5     K2O

Addl. manure Addl. manure 
application =application =

P BalanceP Balance

Corn silageCorn silage Corn silageCorn silage
RyeRye--Corn Corn 
silagesilage

--160160
--210210

--370370
--590590 --3030 --120120 3,000 3,000 

gals/acgals/ac or or 

8 tons/ac8 tons/ac

Incorporated Incorporated 
dairy manuredairy manure

Corn silageCorn silage SoybeanSoybean
RyeRye--SoybeanSoybean

--120120
--170170

--255255
--475475 --3030 --120120

Corn silageCorn silage Alfalfa seedingAlfalfa seeding

RyeRye--Alfalfa Alfalfa 
seedingseeding

--105105
--155155

--290290
--510510 --3030 --120120



Impact of rye on nutrient removal and Impact of rye on nutrient removal and 
manure rates for crop rotations manure rates for crop rotations –– 

according to according to plant tissue analysisplant tissue analysis

Year 1Year 1 Year 2Year 2 P2O5 P2O5 
balancebalance

K2O K2O 
balancebalance

Impact of ryeImpact of rye
P2O5     K2OP2O5     K2O

Addl. manure Addl. manure 
application = application = 

P balanceP balance

Corn silageCorn silage Corn silageCorn silage
RyeRye--Corn Corn 
silagesilage

--160160
--210210

--370370
--590590 --5050 --220220 5,000 5,000 

gals/acgals/ac or or 

13 tons/ac13 tons/ac

Incorporated Incorporated 
dairy manuredairy manure

Corn silageCorn silage SoybeanSoybean
RyeRye--SoybeanSoybean

--120120
--170170

--255255
--475475 --5050 --220220

Corn silageCorn silage Alfalfa seedingAlfalfa seeding

RyeRye--Alfalfa Alfalfa 
seedingseeding

--105105
--155155

--290290
--510510 --5050 --220220



Crop yields following winter rye Crop yields following winter rye 
cover and forage cropscover and forage crops 
Arlington Research StationArlington Research Station 

Mueller and Doll, 2004Mueller and Doll, 2004

CropCrop
Rye treated as Rye treated as 

cover cropcover crop
Rye treated as Rye treated as 

forage cropforage crop

Soybeans (2004)Soybeans (2004) 46 46 bubu/acre/acre 47 47 bubu/acre/acre

Corn (2004)Corn (2004) 145 145 bubu/acre/acre 110 110 bubu/acre/acre



Alfalfa w/Rye Establishment Trials Alfalfa w/Rye Establishment Trials 
Arlington Research StationArlington Research Station 

Mueller and Doll, 2004Mueller and Doll, 2004

Alfalfa was seeded:Alfalfa was seeded:
Alfalfa Alfalfa 
yield yield ––

2 cuttings2 cuttings
Rye yieldRye yield

Total Total 
forage forage 
yieldyield

Into rye as nurse cropInto rye as nurse crop 1.981.98 1.531.53 3.513.51

Following rye forage Following rye forage 
harvestharvest

1.791.79 1.831.83 3.623.62

Into rye as cover cropInto rye as cover crop 2.132.13 ---- 2.132.13

Conventional/no ryeConventional/no rye 2.322.32 ---- 2.322.32

Tons Dry Matter/acre



Response to N FertilizerResponse to N Fertilizer 
DM yield and nutrient removalDM yield and nutrient removal 

(% of maximum)(% of maximum)
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SummarySummary

Winter rye planted following corn silage Winter rye planted following corn silage 
harvest can provide conservation and harvest can provide conservation and 
nutrient management benefits in addition nutrient management benefits in addition 
to a likely economical source of forage:to a likely economical source of forage:

–– Costs: seed, planting, extra tillage, harvest, Costs: seed, planting, extra tillage, harvest, 
impact on yield of subsequent crop;impact on yield of subsequent crop;

Consider risk of unConsider risk of un--timely harvest delaytimely harvest delay

–– Returns: value of forage, conservation and Returns: value of forage, conservation and 
nutrient management benefits.  nutrient management benefits.  



SummarySummary

P and K content of rye forage is variable and P and K content of rye forage is variable and 
should be determined with plant tissue or forage should be determined with plant tissue or forage 
analysis;analysis;

P and K concentrations in rye forage are often P and K concentrations in rye forage are often 
higher than UWEX book values;higher than UWEX book values;

Documenting yield and nutrient content often Documenting yield and nutrient content often 
increases nutrient removal estimates allowing increases nutrient removal estimates allowing 
greater flexibility in manure application in greater flexibility in manure application in 
nutrient management planning;nutrient management planning;

K concentrations should be monitored for dairy K concentrations should be monitored for dairy 
herd health concerns.herd health concerns.



SummarySummary

UWEX A2809 and SNAP Plus require UWEX A2809 and SNAP Plus require 
updating with newly collected data;updating with newly collected data;
Additional trials are planned to further Additional trials are planned to further 
understanding of manureunderstanding of manure--supplied N in supplied N in 
relation to time and amount needed;relation to time and amount needed;
Much interest in further understanding of Much interest in further understanding of 
rye’s role in livestock feeding and storage.  rye’s role in livestock feeding and storage.  



Thank you!Thank you!

Kevin Shelley, Kevin Shelley, 
UW Nutrient Management ProgramUW Nutrient Management Program

Jim Stute,Jim Stute,
UWEX Rock CountyUWEX Rock County
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