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Impacts of Cover Crops Impacts of Cover Crops 
on Soil Healthon Soil Health

Jim MillarJim Millar
Soil ScientistSoil Scientist
USDAUSDA--NRCSNRCS
Redfield, SDRedfield, SD

BENEFITS OF COVER CROPSBENEFITS OF COVER CROPS
Increase Soil Organic Matter LevelsIncrease Soil Organic Matter Levels
Increase Soil Biology DiversityIncrease Soil Biology Diversity
Increase Infiltrations/Decrease Erosion & RunoffIncrease Infiltrations/Decrease Erosion & Runoff
Recycle Nutrients (prevent N leaching)Recycle Nutrients (prevent N leaching)
Fix Atmospheric NitrogenFix Atmospheric Nitrogen
Reduce/Alleviate CompactionReduce/Alleviate Compaction
Water Management (Salinity)Water Management (Salinity)
Forage OptionForage Option
Weed SuppressionWeed Suppression
Wildlife HabitatWildlife Habitat

Spring Canola, Lentils, & 
Sweetclover

Seeded July 26, 2005                Picture October 3, 2005

Cover Crop ProductionCover Crop Production

October 21, 2005October 21, 2005

5 Tons/acre5 Tons/acre
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Plant Available Water ContentPlant Available Water Content
1010--2727--0505

NO CoverNO Cover CoverCover
DepthDepth Crop  Crop  CropCrop
00--66 21.0%   21.0%   19.5%19.5%
66--1212 23.3%   23.3%   17.8%17.8%
1212--1818 23.7%   23.7%   18.6%18.6%
1818--2424 23.5%   23.5%   22.2%22.2%
2424--3030 23.7%   23.7%   23.2%23.2%
3030--3636 23.2%   23.2%   24.6%24.6%

Approximately 7 inches of rain in August, September, & OctoberApproximately 7 inches of rain in August, September, & October

Inch
Water
0.23
0.32
0.57
0.55
0.67
0.62

Inch
Water
0.15
0.05
0.03
0.43
0.62
0.77

TOTAL 2.96 2.05

Soil Water ContentSoil Water Content
44--2525--0606

NO CoverNO Cover CoverCover
DepthDepth Crop  Crop  CropCrop
00--66 26.4%   26.4%   27.1%27.1%
66--1212 26.6%   26.6%   29.5%29.5%
1212--1818 22.9%   22.9%   22.3%22.3%
1818--2424 20.4%   20.4%   23.3%23.3%
2424--3030 22.1%   22.1%   23.4%23.4%
3030--3636 27.3%   27.3%   24.5%24.5%

Inch
Water
1.77
1.89
1.77
1.53
1.56
2.03

Inch
Water
1.71
2.02
1.64
1.70
1.61
1.69

TOTAL 10.55 10.36

Nitrogen ContentNitrogen Content
44--2525--0606

NO CoverNO Cover CoverCover
DepthDepth Crop  Crop  CropCrop
00--66 88 88
66--1212 12   12   44

1212--1818 9  9  22
1818--2424 8   8   22
2424--3030 11  11  33
3030--3636 14   14   22

TOTALTOTAL 6262 2121

AA

June 6, 2006October 3, 2005 April 25, 2006
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Impact of Cover Crop on Nitrogen Sulfur DeficiencySulfur Deficiency

Breakdown of Residue

2007 Soil Test Results for Canola, 2007 Soil Test Results for Canola, 
Radish, & Lentils Cover CropRadish, & Lentils Cover Crop

99--66--0707 1111--1818--0707
SOMSOM 4.34.3 4.44.4

pHpH 6.16.1 6.36.3

NN 3131 44
lbs/aclbs/ac 1818 66

SS 2626 66
lbs/aclbs/ac 5454 6060
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Cover Crops & NitrogenCover Crops & Nitrogen Knowledge GainedKnowledge Gained

1) Soil Quality Improvements1) Soil Quality Improvements
soil organic matter, aggregate stability, soil organic matter, aggregate stability, 
stimulate soil biologystimulate soil biology, water infiltration , water infiltration 
rate, decreased compactionrate, decreased compaction

2) Produced 5 tons of biomass from free 2) Produced 5 tons of biomass from free 
waterwater

3) Decreased N leaching and Fixed N3) Decreased N leaching and Fixed N
4) Excellent Wildlife Habitat4) Excellent Wildlife Habitat
5) Cover Crops and Soil Sulfur Levels5) Cover Crops and Soil Sulfur Levels

Cover Crops Seeded from early Cover Crops Seeded from early 
June  to late September in 2007June  to late September in 2007 June 5 June 5 -- 12 Seeding Date12 Seeding Date
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GALLENBERG

SeedingSeeding
RatesRates

6-24-2007
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July 9, 2007July 9, 2007 9-11-2007
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SD 2007 Prevented Planting AcresSD 2007 Prevented Planting Acres

COUNTYCOUNTY ACRESACRES
BrownBrown 145,000145,000
SpinkSpink 81,00081,000
MarshallMarshall 53,00053,000
BeadleBeadle 52,00052,000

SOUTH DAKOTASOUTH DAKOTA 638,130638,130
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July 31, 2007July 31, 2007
88--0707--0707

88--0707--07  Radish07  Radish August 21August 21stst
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August 30August 30thth Winter Canola, Radish, & CowpeasWinter Canola, Radish, & Cowpeas
9-23-07 9-30-07

Winter Canola, Radish, & Lentils Winter Canola, Radish, & Cowpeas
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8-30-07
9-21-07

October 26, 2007
October 26, 2007
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Cover Crop ExperimentCover Crop Experiment

Saline Soil AnalysesSaline Soil Analyses
88--0202--0707

SampleSample ECEC pHpH CaCa MgMg NaNa
mmhosmmhos/cm/cm ------------------------------ppmppm--------------------------

11 1.51.5 7.77.7 25752575 11211121 308308

22 5.65.6 7.77.7 32713271 27702770 27632763

33 5.55.5 7.77.7 38323832 32233223 16421642

44 5.35.3 8.28.2 68226822 18461846 12771277
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88--0707--0707 88--2121--07 Barley & 07 Barley & SugarbeetsSugarbeets

88--2121--07 W Canola & 07 W Canola & SugarbeetsSugarbeets 88--3030--07 Barley & 07 Barley & SugarbeetsSugarbeets
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Strawberry CloverStrawberry Clover Strawberry CloverStrawberry Clover

Tall WheatgrassTall Wheatgrass 99--77--07 Barley & 07 Barley & SugarbeetsSugarbeets
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Sugarbeet Rooting DepthSugarbeet Rooting Depth

Saline Soil Analyses  Saline Soil Analyses  88--0202--07 & 1107 & 11--1313--0707

SampleSample ECEC pHpH CaCa MgMg NaNa
mmhosmmhos/cm/cm ------------------------------ppmppm--------------------------

11 1.51.5 7.77.7 25752575 11211121 308308
1.61.6 7.77.7 28282828 991991 258258

22 5.65.6 7.77.7 32713271 27702770 27632763
5.15.1 8.08.0 40004000 19621962 18931893

33 5.55.5 7.77.7 38323832 32233223 16421642
4.04.0 7.87.8 42574257 19761976 760760

44 5.35.3 8.28.2 68226822 18461846 12771277
3.63.6 8.28.2 98459845 15121512 10431043

Salinity and CRPSalinity and CRP

MAY 2003 JULY 2004
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Impact of CRP on Saline SoilsImpact of CRP on Saline Soils

2001    20032001    2003

DepthDepth ECEC ECEC

00--33 9.89.8 1.31.3

33--66 ------ 3.23.2

66--1212 ------ 5.05.0

GrotonGroton

Groton AreaGroton Area Groton AreaGroton Area
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Groton AreaGroton Area

Salinity and Cover CropsSalinity and Cover Crops Winter Canola & Winter Canola & SugarbeetsSugarbeets
Seeded

8-15-07

Picture

9-11-07
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Winter Canola & Winter Canola & SugarbeetsSugarbeets
Seeded

8-15-07

Picture

10-29-07

Saline Soil Nutrient AnalysesSaline Soil Nutrient Analyses
SampleSample ECEC pHpH NN PP KK

mmhosmmhos/cm/cm lbs/ac     lbs/ac     --------------ppmppm----------------

11 2.82.8 7.87.8

22 2.42.4 8.08.0

33 3.73.7 8.18.1

44 2.72.7 7.87.8

55 4.34.3 8.08.0

66 3.83.8 8.08.0

128 23 451

164 27 559

158 31 423

395 34 559

504 25 464

612 13 570

Seeded September 21stSeeded September 21st
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1010--2121--0707 1010--2121--0707

Thoughts on Cover CropsThoughts on Cover Crops

Prevented Plant AcresPrevented Plant Acres
Saline AcresSaline Acres
Additional Forage Production Additional Forage Production 

Increase Soil Organic Matter

Soil Biology/Fix Nitrogen

Water Management                                             
no-till corn into wheat stubble                                    
increase infiltration and permeability                          

What Cover Crop Should I Select ?What Cover Crop Should I Select ?
1) What is the objective of the cover crop?1) What is the objective of the cover crop?

2) Where is the best time and place for the cover crop 2) Where is the best time and place for the cover crop 
in the rotation?in the rotation?

3) Test different options3) Test different options

4) Wonder cover crop more than likely doesn4) Wonder cover crop more than likely doesn’’t existt exist

5) Mixtures or 5) Mixtures or ““cocktailscocktails”” may be required to meet your may be required to meet your 
objectivesobjectives

6) The cover crop should be an opposite type of the 6) The cover crop should be an opposite type of the 
““cash cropcash crop”” to be planted the following year.to be planted the following year.
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Ask Yourself These QuestionsAsk Yourself These Questions
-- How will I seed the cover crop?How will I seed the cover crop?
-- What were the previous crop herbicides?What were the previous crop herbicides?
-- What will soil temperature and moisture What will soil temperature and moisture 

conditions be like?conditions be like?
-- How vigorous will other crops (or pests) be?How vigorous will other crops (or pests) be?
-- What weather extremes and field traffic must What weather extremes and field traffic must 

it tolerate?it tolerate?
-- Will it winterkill in my area?Will it winterkill in my area?
-- Should it winterkill, to meet my goals?Should it winterkill, to meet my goals?
-- What kind of regrowth can I expect?What kind of regrowth can I expect?

What to Look For in A Cover What to Look For in A Cover 
CropCrop

Fast germination and emergenceFast germination and emergence

CompetitivenessCompetitiveness

Tolerance to adverse climatic & soil conditionsTolerance to adverse climatic & soil conditions

Ease of suppression or killEase of suppression or kill

Fertility benefitsFertility benefits

LowLow--cost establishmentcost establishment

SummarySummary
Objective Potential Cover Crop Species

BrassicasBrassicas and Lentilsand LentilsForage Production/Forage Production/
GrazingGrazing

Small grains, Small grains, brassicasbrassicas, , 
sugarbeetsugarbeet, sunflower, sunflower

Nutrient CyclingNutrient Cycling

Barley, Barley, sugarbeetsugarbeet, rape, , rape, 
canolacanola

SalinitySalinity

BrassicasBrassicas: radish, : radish, 
turnips, rape, canolaturnips, rape, canola

Residue CyclingResidue Cycling

Lentil, clovers, vetches, Lentil, clovers, vetches, 
cowpea, soybean, field cowpea, soybean, field 
pea, pea, chicklingchickling vetchvetch

N N –– FixationFixation

Wheat going to Corn
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Any Questions?


