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A Cover and roots to stop erosion, trap snow

A Keeping the soil alive: Biological activity, labile pools of N,
and S

A Shade the surfacegol canopytemperatures, lower E)
A Increase precipitation efficiency (shift from ETp

A Beneficial insectattracted (predators, pollinators)

A Suppress weeds

A Breakup soilcompaction, conditiorthe soil surface

A Scaveng\ in soil (brassicas), fix N from atmosphere

(legumes
A Replenish soil nutrients, cycle to the top
A Biomass (foragedr grazing o
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e Focus of my tal

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

A Eastern and central KS proje¢tse big
project in Garden City)

A Effects on soils and on crop yields
A Ecosystem services
o
-STATE
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Radish and rye mix: Washington Co, Sept

Onfarm experimentation: A customized answer to your own questions!
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U Following crimson clover or
hairy vetch increased grain
sorghum yields 79%31% a
Parsons, KS (Sweeney &
Moyer, 1994).

Past KS wor

U Corn yields were up 20% int=
NE Kansas following hairy | = Ng
vetch Mikha, 1998) ol

U A yield gain does not imply
profitability (Jason Bergtold, ol
Ag Economics, KSU) K-ST
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“"Hairy Vetch &\ Rate Effects on Wheat Yiel

(Hesston, ndill, 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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2008 Grain Sorghum Yields, SC Experiment Field
(Following Austrian Winter Pea that was terminated in April, LSD = 24 bu)
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2008 Grain Sorghum Yields, SC Experiment Field
(Following Austrian Winter Pea that was terminated in May, LSD = 24 bu)
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Work at Hutchinson showed a yield increase |
equivalent to 50lb/a N (tilled).
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Nitrogen Fertilizer, Pounds per acre

Averagesorghum yield response to preceding pea cover crop, termination
date, and nitrogen fertilizer over five growing seasons at Hutchinson, Kansas%
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Cover Crops In NT Systegislanhattan, KS

Sorghum yield response to preceding cover 2011 Sorghum yield response to preceding
crop and nitrogen fertilizer in 2009 and 2010 cover crop and nitrogen fertilizer
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CNVDI

CNVDI

Cover Crops In NT Systegislanhattan, KS

2011 Sorghum CNVDI response to
preceding cover crop and nitrogen

Sorghum CNVDI response to preceding
cover crop and nitrogen fertilizer in 2009

and 2010
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bushels/acre

Cover Crops in NT Systegilanhattan, KS

Soybean Yield T No CC, N Response
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bushels/acre

Cover Crops in NT Systegilanhattan, KS

Wheat Yield T No CC Response
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Crop SB YieldManhattan, KS
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Dirt Poor: Have Fruits and Vegetables
Become Less Nutritious?

Because of soil depletion, crops grown decades ago were much richer in vitamins and minerals

SCIENTY
\WERIC

than the varieties most of us get today

ADVERTI

Dear EarthTalk: What’s the
nutritional difference between the
carrot I ate in 1970 and one I eat
today? I've heard that that there’s
very little nutrition left. Is that true?
—Esther G., Newark, N.J.

2-day tomonth-I
Cutting-edge co
World-renowned

2-5 week certific
It would be overkill to say that the carrot

you eat today has very little nutrition in it—
especially compared to some of the other
less healthy foods you likely also eat—but it
is true that fruits and vegetables grown

= MITSloan
I Executive Educ

decadec sco were miich richer in vitamine Dinit



Km%edg@ Effects on soils (Hesston)

Blanco, Mikha, Presle§laasse(SSSAJ, 2011)
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Infiltration Rate (cm h 1)

Effects on soils (Hesston)
Blanco, Mikha, Presle§laasse(SSSAJ, 2011)
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Yield Benefits from Cover Crops

Notice the yield

: Sorghum Yield vs Nitrogen Applie
boost with no

applications of N. 120 ;
E m Soybean
The boost comes HO ¢ mSunnhemp
m None

from _ b 100 1
improvements in ;
soil productivity. 5 901

.
For sunn hemp, 80 4
this persists, even U__ o
with increasing N. _

60 1

Is it high enough
with N credit to 50 -
cover 0 30 60 90
establishment N Applied
costs?

™ ]
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Fertilizer Savings

Cover Crop Potential N AvailableN Potential
fixation (Ibs/ac) (Ibs/ac) Fertilizer Saving
*assuming 50% | ($/ac, Price of N
of fixed N Is $0.40/1b)
Crimson Clover 60-150 30-75 $6-$15
Hairy Vetch 60-180 30-90 $6-$18
SunnHemp 100-125 50-62.5 $10$13
CowPeas 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 (3™ column) when adjustin
application rates for a cash crop. For example, on a hairy vetch cover crop this would¥ean

crediting 15 Ibs of N (erring on the low side). K STATE ‘
 —
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Genesis of an ide

4 A2011 NaTill on the Plains

% conference, Salina, KS

A Steve Groff, PA farmer,
spoke about planting

radishes and winter whea
together

A Evaluate this idea in KS
A Planted 2011 and 2012
=
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Finding the Ideal Tlllage Radish® & Winter Wheat Ratio

WHEAT YIELDS INCREASE
(MIXED WITH Tillage Radish®)
BAAR Scientific LLC, Fhelps NY
70
&5
&0
55
50
45 -
40
Mixed with No Tillage Radish®
Tillage Radish®
Yield with Tillage Radish® mixed
with winter wheat

ONGOING RESEARCH, IMPORTANT FINDINGS

Research (chart above) shows that mixdng 2 Ibs of Tillage Radish® « Third party research In replicated plots indicate a 5-7 bu/acre

with winter wheat seeding can resuit In significant yleld increases ncrease In cash graln winter wheat yield when 2-3 s of Tillage

with benefidal resuts. Radish” was planted with the wintes wheat.

 The USDA Is currently looking at this practice s part of risk o A $6.90 nvestment In Tifage Radish™ (2 Ibs/acre) Is hard to pass up
management and cost share program efigbility. at $6.50 par bushel of cash graln winter wheat.

Case Study: Winter Wheat with Tillage Radish® - Tony Kodesh of Red Rock, OK

I planted 3 Ibs of Tilkage Radish” into 400 acres of my winter wheat Fortunately, we were biessed with rain a few weeks prior 1o
crop this past year to test it out. | had read about the bepefitcdaims ~ harvesting - It saved the cop.
and considered & would be much ke what my father did when he

TILLAGE RADISH® planted tumips with his wheat. When we went to harvest, we wese surprisad to see that the fieds
= where Tillage Radish” was planted showed yields of 9-15 bu more
TILLAGE ROOTMAX™ DEEP ROOT ANNUAL RYEGRASS Unfortunately, this past year we had severe drought conditionsthat  than any other of our wheat fisdds.

were comparable to that of the dust bowd period. The future of ow

™
TILLAGE SUNN™ SUNN HEMP aop looked grim and the Tiage Radish” tubers only got to be the | am pleased with the resuéts of using Tillage Radish” and appredated
TILLAGEMAX MIXES™ FEATURING TILLAGE RADISH* size of penclls when they wese winteskilled. Belng so dry we were the support | received from the Tilage Radish” team. | am looking
fooking at the real possibility of needing to make a cop insurance forwaed to planting Tillage Radish” this yeac
CCS COVER CROP SELECTIONS 1 daim.
(] | agree that Tillage Radish” Is a cover crop that pays!

‘
S w————d‘

TS Researchand Extension



K%%WZ@dg
ye Companion crop

AWheattillage radishco-planting

I Primarily in southern KS in dual
purpose wheat

I Gets planted In early September

I 31bs/ac with wheat, replicated,
varieties

I At wheat plots Ircounties
=
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Results: Wheat Yie
(7 sites, across Kansas 2421 3, &
planted for 2014

1




A Barber County, March 2012

A Grazing: No effect (wheat grain yield was the ¢
with or without grazing)
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2012 McDaniel Wheat Plots Effects of
Radishes on Wheat Yield

A=4138
A =392

Yield (bu/ac)

Radish None o
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2 Chain Wheat Plots Effects of Radishes
on Wheat Yield
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Radish = 37.24

Stafford
| | Wheat = 41.3
Wheat Variety(radish) Ylela
Everest (radishY) 36.1
Everest (radishN) 39.3
Armour (radish-Y) 40.9
Armour (radish- N) 44.9
Art (radish-Y) 34.6
Art (radish- N) 39.8

e
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Sedgwick County 2012 Wheat Radish

~
o

A=59.1 AB=56.9 ABC = 56.5AB = 57.1 AB =57.5
BC =54.2

(o))
o

C =526

o)
o

AN
o

w
o

WheatYield pu/ac)

N
o

=
o

None  Oilseed 1 IbOilseed 2 IbQilseed 4 Ib Tillage 1 Ib Tillage 2 Ib Tillage 4 Ib

K-STATE




Manhattan 2012

54.4

55.3

AN
o

Wheat Yield (bu/ac)
w
o

20
10
0
Radish None
A Average across 20 varieties, planted late Sept. 2012. Radis#a@ [
A Very little growth before frost, no plants in spring -
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Riley County 2013
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A Winterhawk planted October 2, 2012. Tillage Radishusic .
A Very little growth before frost, no plants in spring (Cd
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Wheatradish Conclusions

A 8 site years (1 data set yet to analyze)
A Out of the 7 analyzed, 5 showed no differen

A Sedgwick 2012 site: the rradish control
yielded the highest, and theldsof tillage
radish yielded the lowest

A Sumner 2012: All 3 varieties yielded lower
when planted with radishes (sandy soll, and
drought as factors? Kill radishes?) |

=
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K%ﬂ%wledge
b Conclusion

A Continuing this project for the 2014 wheat
crop

A This time we will harvest forage and perform
soll respiration testsJolvitaCO2 burst) In
April
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A Ecosystem services are the things that land
and soll does, besides grow food.

A New research project by Dr. Peter Tomlinson
and others Is measuring the soil gasses that
are produced by naill systems with and
without cover crops (and different N rates)

=
K-STATE

ch and Exten




Cumulative Nitrous Oxide Flux in Winter Wheat and
Cover Crops
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over Crops
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Km%wl@dge
""Reaitime measurements of soil g
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K%%Wledge
ye Companion crop

A Wheattillage radishco-planting

I Barber(S),Harper(S), Pratt (S) Ril¢{dctober),
Sumner (October)

I Planted 3bgac with wheat, replicated, varieties

I At wheat plots in counties (and at Ashland
Bottoms)

=
B K:-STATE
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Cover crops |
No-tillage cror

rotations In |
Research by:
eastern and KevinArnet
western
Kansas
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Cover Crop Treatments

Al ¢ Chemical Fallow

A2 ¢ DBL Soybean

A3 ¢ Winter Pea

A4 ¢ Canola

A5 ¢ Late Maturing Soybean
A6 ¢ Sorghumsudangrass

Nitrogen Treatments (kg Ha

A0 kg
° A45 kg
______ A90 kg
AL35 kg
A180 kg i
2007 Wheat - 2008 2007 Soybean - 2008 2007 Sorghum - 2008 a

Sorghum i 2009 Soybean | Wheat i 2009 Sorghum Soybean i 2009 Wheat K_ ST ATE
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sultc Biomass Yields

m 2007-2008
m 2008-2009
m 2009-2010
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sultg Biomass N
Concentration

= 2007-2008
= 2008-2009
= 2009-2010
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sultg Biomass N
Accumulation

= 2007-2008
= 2008-2009
= 2009-2010

o
®® ‘00 {bQO\ \Q
gob 2 N
5 o)
& >
O %) »‘
606%0 ‘5@% ulag |
™/ K-STATE



Knowledge
for[ife _
Conclusions

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

A Large biomass producing cover crops might reduce subsequent crop i
when nitrogen is limiting

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

=
- = K-STATE
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@%@f%anson of Cover Crop in Kansas and their
on Subsequent Grain Sorghum Performanc

A Objectives

I Evaluate performance of cover crop species and
mixtures In several Kansas environments
A Aboveground biomass
ANitrogen concentration
ANitrogen accumulation

I Effect on subsequent grain sorghum crop

ﬁ(%

-
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Materials and Methods

A Randomized Split Block Design
I 3 or 4 replications
I Cover crops randomized within growing period
I Growing period randomized in each block
I Two growing periods (summer or fall)
I 10 summer and 10 fall cover crop treatments
I Two locations

A 2008
I Manhattan, KS (Manhatta@8)
A 2009
I Manhattan, KS (Manhattaf9) ﬁ(&
I Hutchinson, KS (Hutchinson) K ST ATE
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erlals and Methods
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aterials and Methods

Summer Cover Crops

ASorghumsudangrass

AForage soybean

ADouble crop Soybean

ALablab Bean

APearl Millet

ABuckwheat

ASunnhemp

ACowpea

ASS Grass/Pearl
Millet/Sunnhemp/Cowpea

ACow pea/Pearl Millet

Fall Cover Crops
ACanola
Awinter pea
ABarley

AAnnual Ryegrass
Block1 Block2 Block3 Block4 AOats

Fall Summer Summer Fall Summer Fall Fall Summer AWinter triticale

AAnnual Fescue »

Avellow Sweetclover

AWlnter pea/W|ntKFrS¥ATE I
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K%%Wledge
" Materials and Methods

A 2009 Manhattar08 location

I Grain sorghum was planted in the residue

I Evaluated for:
AGrain yield
AFlag leaf N concentration
AGrain N concentration
AHalf bloom date
APlant Height

=
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sultsg Summer Cover Crop
Biomass Yield

8000 = 3.2 t/ac

m Man
m Man
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4000 = 1.6 t/ac
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XIC to animals!
O1Mosjidiset al)
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