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Cover Crops in Central Wisconsin

Current system problems
Single focus on erosion, limited species

NO, contamination, cost of N fertilizer, lack of N
crediting information

Cover Crop Benefits
Erosion control
Accumulation of excess N [ production of N
Rotational effect
Weed and pest control
Increased soil structure & organic matter
Biofumigant properties



Project Basis

Current Crop Rotation

Snap bean - - Rye - -Sweet Corn - - Rye - - Potato - -Rye
Rye not functional outside of erosion control
Cover Crop Intensive Rotation

Continuous Cropping
Reduced Inputs
Disease Management

mproved SOM and quality



Annual Cover Crop System

Field Pea, Oats, 50:50 Field Pea/Oat Mixture,
No Cover Crop

Spring planted cover crops

Green manure before snap bean

No yield response in snap bean

Differencesin N levels in plant and bean pods



Snap BeanYield

Snap Bean Yield

2007 2008
CoverCrop Olbs. 60Ilbs. Olbs. 60lbs.
Species N/Acre N/Acre N /Acre N/Acre
50:50 Mix 2.26 2.86 2.33 2.92
Field Pea 2.40 2.72 2.29 2.89
Oat 2.16 2.70 2.58 3.00
No Cower 2.01 2.78 2.48 3.15

b a b a



Snap Bean N Uptake

Snap Bean Nitrogen Use

Agronomic

Total Plant N

Efficiency Uptake
Olbs. N 60 lbs. 0 lbs. 60 lbs.
Cover Crop [ Acre N / Acre N / Acre N / Acre
Species lbs. /A
50:50 Mix 0.65 ¢ 1.48 b 51.93 b 68.43
Oat 0.36 1.19 b 52.06 b 65.79
Pea 0.65 1.38 b 52.12 b 69.22
No Cowver 1.75 a 44.03 c 65.25
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Snap Bean Pod N

Snap Bean Pod Nitrogen

N Content of Bean Pods N Recovery

Olbs. 60 Ibs. O lbs. 60 Ibs.
Cover Crop N /Acre N / Acre N / Acre N / Acre
Species % N in Tissue lbs.N /A
50:50 Mix 347 b 3.73 a 16.11 b  20.36 a
Oat 348 b 3.71 a 16.40 b 20.36 a
Pea 356 ab 3.79 a 16.28 b  20.67 a
No Cower 331 c 3.55 ab 14.62 ¢ 21.00 a




Snap BeanYield Response

Yield response to N fertilizer
No yield response to cover crops

Synching of N release vs. N demand
Luxury consumption by snap bean

Snap Bean = Poor Model
Low N demand

Nutrients not critical to root rot
Long Term Changes to Soil

Increase in SOM
Increased soil quality



Perennial Cover Crop System

Red Clover, Alfalfa, Alsike Clover, Sweet
Clover, Hairy Vetch, Rye/None

Established under snap bean (Year 1)
Persist under sweet corn (Year 2)

Sweet corn with cover crops and o Ibs. N
applied produced 7.0 Tons/A yields in 2005



Sweet Corn Yield Results

2006 Sweet Corn

Yield
N Rate ON 150 N
(Tons / A)
No Cover 1.82 f 8.36 ab
Hairy Vetch 6.88 de 8.89
Alfalfa 6.46 e 8.09 abc

Red Clover 7.32 bcd 8.82
Sweet Clover 8.09 abc 8.58
Alsike Clover 7.15 cde 7.86
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Nutrient Use Efficiency

Efficiency of uptake
Conversion of N to yield
Conversion of N to biomass production
Importance to vegetable crops:
Productivity
Efficiency of fertilizer applied
Plant health and vigor
N provided by cover crops



Calculating Nutrient Use Efficiency

Agronomic efficiency

AppliEdZero)
Ability to convert fertilizer N into yield

Gain an approximation of fertilizer replacement



Perennial Cover Sweet Corn
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Sweet CornYield 2008

Clover Population
Low Middle High No Clover
Rate
Year  (Ibs/A) Yield (Tons/ Acre)

2008 0 260 g 260 g 45 f 293 ¢
50 300 g 504 ef 428 f 457 f
100 707 cd 813 bc 768 Dbc 607 de
150 823 hc 882 ab 857 ab 661 cd
200 931 ab 953 a 929 ab 6.63 cd

Low=0-0.1Ton/A, Medium = 0.1 - 0.4 Ton/A, High = > 0.4 Ton/A




Sweet CornYield 2009

Sweet Corn Yield

Clover Population

Low Middle High No Clover
Rate
Year (Ibs/A) Yield (Tons/ Acre)
2009 0 1.95 Kk 214 k325 158 Kk

50 3.98 hi 520 gh 590 fg 457 h
100 126 de 792 de 852 ¢ 7.06 ef
150 945 abc 982 a 1062 a 848 bcd
200 1051 a 1019 a 1041 a 966 ab



2008 Sweet Corn

Sweet Corn Agronomic Efficiency
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2009 Sweet Corn

Sweet Corn Agronomic Efficiency
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Spring Clover Biomass

Spring Clover Biomass

Clover
Year Planting Date Bjomass  Population

Tons /A Plants / A
2007 At Planting 1.32 a 100872 b
Unifoliate 1.60 a 143473 b
3rd Trifoliate 138 a 7291 ¢
Bud Stage 1.08 a 118010 b
Post-Harvest 1.30 a 341300 a



Conclusions

Perennial cover crops have immediate
benefits to vegetable system

mproved N Use Efficiency

Reduced Fertilizer N (50-66%)

No response by snap bean in annual cover
crop system

Annuals may benefit in long rotations
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