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!ǎƪΥ ²ƘŀǘΩǎ Ƴȅ ƻōƧŜŎǘƛǾŜΚ 
ÅCover  and roots to stop erosion, trap snow 

ÅKeeping the soil alive: Biological activity, labile pools of N, P, 
and S 

ÅShade the surface (cool canopy temperatures, lower E) 

Å Increase precipitation efficiency (shift from E to T) 

ÅBeneficial insects attracted (predators, pollinators) 

ÅSuppress weeds  

ÅBreak up soil compaction, condition the soil surface  

ÅScavenge N in soil (brassicas), fix N from atmosphere 
(legumes) 

ÅReplenish soil nutrients, cycle to the top 

ÅBiomass (forage) for grazing 

 



Focus of my talk 

 

ÅTo discuss the work done in KS both in the 
past, and current projects 

ÅEastern and central KS projects (one big 
project in Garden City) 

ÅEffects on soils and on crop yields 

ÅEcosystem services 



Radish and rye mix: Washington Co, Sept 2011 

 
On-farm experimentation: A customized answer to your own questions! 



Past KS work   

üFollowing crimson clover or 
hairy vetch increased grain 
sorghum yields 79%-131%  at 
Parsons, KS (Sweeney & 
Moyer, 1994).  
 

üCorn yields were up 20% in 
NE Kansas following hairy 
vetch (Mikha, 1998) 
 

üA yield gain does not imply 
profitability (Jason Bergtold, 
Ag Economics, KSU) 

 

 

 



Hairy Vetch & N Rate Effects on Wheat Yield   
(Hesston, no-till, W-GS rotation) 

Fertilizer Yield (years) 

0 +17 (4/4) 

30 +14 (3/4) 

60 +9 (3/4) 

90 +6 (1/4) 
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Average sorghum yield response to preceding pea cover crop, termination 
date, and nitrogen fertilizer over five growing seasons at Hutchinson, Kansas. 

Work at Hutchinson showed a yield increase 
equivalent to 50 lb/a N (tilled).  



Cover Crops in NT Systems ς Manhattan, KS 
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2012 Sorghum Yield ï No N Response 
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Cover Crops in NT Systems ς Manhattan, KS 
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Cover Crops in NT Systems ς Manhattan, KS 
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Cover Crop 

2012 Soybean Stands ï No N Response 

2012 Stand-Yield R2 = 0.15, NS 



Cover Crops in NT Systems ς Manhattan, KS 

y = 0.76x + 52.40 
R² = 0.86 
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Double Crop SB Yields ς Manhattan, KS 
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Effects on soils (Hesston) 
Blanco, Mikha, Presley, Claassen (SSSAJ, 2011) 
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Effects on soils (Hesston) 
Blanco, Mikha, Presley, Claassen (SSSAJ, 2011) 
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Notice the yield 

boost with no 

applications of N. 

 

The boost comes 

from 

improvements in 

soil productivity.  

 

For sunn hemp,   

this persists, even 

with increasing N. 

 

Is it high enough 

with N credit to 

cover 

establishment 

costs? 

Yield Benefits from Cover Crops 



Fertilizer Savings 

Cover Crop Potential N 
fixation (lbs/ac) 

Available N 
(lbs/ac) 

*assuming 50% 
of fixed N 

Potential 
Fertilizer Savings 
($/ac, Price of N 

is $0.40/lb) 

Crimson Clover 60-150 30-75 $6-$15 

Hairy Vetch 60-180 30-90 $6-$18 

Sunn Hemp 100-125 50-62.5 $10-$13 

Cow Peas 90-150 45-75 $9-15 

Soybeans 60-110 30-55 $6-$11 

A guideline is to only credit about 50% of the available N (3rd column) when adjusting N 

application rates for a cash crop. For example, on a hairy vetch cover crop this would mean 

crediting 15 lbs of N (erring on the low side). 



Genesis of an idea 

Å2011 No-Till on the Plains 
conference, Salina, KS 

ÅSteve Groff, PA farmer, 
spoke about planting 
radishes and winter wheat 
together 

ÅEvaluate this idea in KS 

ÅPlanted 2011 and 2012 





Companion crops 

ÅWheat-tillage radish co-planting 

ïPrimarily in southern KS in dual 
purpose wheat  

ïGets planted in early September 

ï3 lbs/ac with wheat, replicated, 
varieties 

ïAt wheat plots in counties 



Results: Wheat Yield  
(7 sites, across Kansas 2012-2013, 8 

planted for 2014) 



ÅBarber County, March 2012 

ÅGrazing: No effect (wheat grain yield was the same, 
with or without grazing) 



ÅWas the forage 
better for cattle?  

ïMass, quality? 

ÅWhy would a 
person do this 
practice? 

ÅCould allow for 
diversity, soil 
health without 
having to change 
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2012 McDaniel Wheat Plots -- Effects of 
Radishes on Wheat Yield 

bƻǘŜΥ ²ƛƴǘŜǊ ǿŀǎ ƳƛƭŘΣ ǊŀŘƛǎƘŜǎ ŘƛŘƴΩǘ ŘƛŜΗ !ƴŘ ǿŜ ŘƛŘƴΩǘ ǎǇǊŀȅ ǘƘŜƳΦ 
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Stafford County 2012 

 Wheat Variety (radish) Yield 

Everest (radish - Y) 36.1 

Everest (radish - N) 39.3 

Armour (radish - Y) 40.9 

Armour (radish - N) 44.9 

Art (radish - Y) 34.6 

Art (radish - N) 39.8 

Radish = 37.2 

Wheat = 41.3 

ÅaƛƭŘ ǿƛƴǘŜǊΣ ǎƻǳǘƘŜǊƴ Y{Υ wŀŘƛǎƘŜǎ ŘƛŘƴΩǘ ŘƛŜΣ ǎƘƻǳƭŘ ƘŀǾŜ ǎǇǊŀȅŜŘ 
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Sedgwick County 2012 Wheat Radish 
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Manhattan 2012 

ÅAverage across 20 varieties, planted late Sept. 2012. Radish: 2 lbs/ac 
ÅVery little growth before frost, no plants in spring 
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Riley County 2013 

ÅWinterhawk, planted October 2, 2012. Tillage Radish: 2 lbs/ac 
ÅVery little growth before frost, no plants in spring 



Barber County 2013 
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Wheat-radish Conclusions 

Å8 site years (1 data set yet to analyze) 

ÅOut of the 7 analyzed, 5 showed no difference 

ÅSedgwick 2012 site: the no-radish control 
yielded the highest, and the 4 lbs of tillage 
radish yielded the lowest 

ÅSumner 2012: All 3 varieties yielded lower 
when planted with radishes (sandy soil, and 
drought as factors? Kill radishes?) 



Conclusions 

ÅContinuing this project for the 2014 wheat 
crop 

ÅThis time we will harvest forage and perform 
soil respiration tests (Solvita CO2 burst) in 
April 



¢Ƙƛƴƪ w9![[¸ ōƛƎ ƴƻǿΧ 

ÅEcosystem services are the things that land 
and soil does, besides grow food. 

ÅNew research project by Dr. Peter Tomlinson 
and others is measuring the soil gasses that 
are produced by no-till systems with and 
without cover crops (and different N rates) 

 

 

 



 



 

Why is high NOX flux bad? 

Because it is a waste of your resources! 

And NOX is a powerful greenhouse gas! 



Real-time measurements of soil gas 



Real-time measurements of soil gas 



Real-time measurements of soil gas 



Companion crops 

ÅWheat-tillage radish co-planting 

ïBarber (S), Harper (S), Pratt (S) Riley (October), 
Sumner (October) 

ïPlanted 3 lbs/ac with wheat, replicated, varieties 

ïAt wheat plots in counties (and at Ashland 
Bottoms) 

 



Cover crops in 
No-tillage crop 

rotations in 
eastern and 

western 
Kansas 

Research by: 

Kevin Arnet 



Materials and Methods 
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Sorghum ï 2009 Soybean  

2007 Soybean -  2008 
Wheat ï 2009 Sorghum  
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Cover Crop Treatments 
Å 1 ς Chemical Fallow 
Å 2 ς DBL Soybean 
Å 3 ς Winter Pea 
Å 4 ς Canola 
Å 5 ς Late Maturing Soybean 
Å 6 ς Sorghum-sudangrass 
 

Nitrogen Treatments (kg ha-1) 
Å 0 kg 
Å 45 kg 
Å 90 kg 
Å135 kg 
Å180 kg 
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Results ς Biomass Yields 

1 kilogram per hectare = 
 0.0004 tons per acre. (8000 kg/ha= 3.2 t/ac) 



Results ς Biomass N 
Concentration 
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Results ς Biomass N 
Accumulation 
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Conclusions 

Å Cover crops may not completely replace nitrogen fertilizer, but a small 
nitrogen benefit is initially seen with legume or low C:N cover crops when 
no nitrogen is applied 

 

Å Large biomass producing cover crops might reduce subsequent crop yields 
when nitrogen is limiting 

 

Å When N is applied, cover crops may be grown with no negative effect on 
subsequent sorghum yields 

 



Comparison of Cover Crop in Kansas and their effect 
on Subsequent Grain Sorghum Performance 

ÅObjectives 

ïEvaluate performance of cover crop species and 
mixtures in several Kansas environments 

ÅAboveground biomass 

ÅNitrogen concentration 

ÅNitrogen accumulation 

ïEffect on subsequent grain sorghum crop 



Materials and Methods 
ÅRandomized Split Block Design 

ï3 or 4 replications 

ïCover crops randomized within growing period 

ïGrowing period randomized in each block 

ïTwo growing periods (summer or fall) 

ï10 summer and 10 fall cover crop treatments 

ïTwo locations 

Å2008 

ïManhattan, KS (Manhattan-08) 

Å2009 

ïManhattan, KS (Manhattan-09) 

ïHutchinson, KS (Hutchinson) 



Materials and Methods 

ǅ 

ǅ 



Materials and Methods 

Block 1 Block 2 Block 3 Block 4 

Fall Summer Summer Fall Summer  Fall Fall  Summer 

Summer Cover Crops 
Å Sorghum-sudangrass 
Å Forage soybean 
Å Double crop Soybean 
Å Lablab Bean 
Å Pearl Millet 
Å Buckwheat 
Å Sunnhemp 
Å Cowpea 
Å SS Grass/Pearl   
  Millet/Sunnhemp/Cowpea 
Å Cow pea/Pearl Millet 
 

Fall Cover Crops 
Å Canola 
Å Winter pea 
Å Barley 
Å Annual Ryegrass 
Å Oats 
Å Winter triticale 
Å Annual Fescue 
Å Yellow Sweetclover 
Å Winter pea/Winter Triticale 
Å Yellow Sweetclover/Winter Triticale 



 



Materials and Methods 

Å2009 Manhattan-08 location 

ïGrain sorghum was planted in the residue 

ïEvaluated for: 

ÅGrain yield 

ÅFlag leaf N concentration 

ÅGrain N concentration 

ÅHalf bloom date 

ÅPlant Height 

 

 



Results ς Summer Cover Crop 
Biomass Yield 
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Sunn Hemp: Not toxic to animals!    
(Crop Science, 2012, Mosjidis et al) 


