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Schedule for Conference

Time Room 1 Room 2 Room 3 Room 4 Exchibit Hall
7:45-8:15a.m. Registration
3:20-8:27 Welcome in Exhibit Hall
8:32-9:20 Weed control in fallow™ | — State of fertilizer | Fertilizing for no-tillt | — Bayer CropScience
innovations update
9:20~9:50 View Exhibits Sponsor
: ; L - . \ Displays
9:57 - 10:45 Implementing forages in { ~ Plant nutrition Micronutrients and | — New sunflower
no-till rotations major crops’ production strategies
10:52— 11:40 Efficiency of band vs. broadcast | Minimize your risk Soil quality: impacts |- USCP and new
N and N-stabilizers' through marketing of no-till* sorghum technologies
11:47 -12:35 Fertilizing for no-till* I — Cover your acres
for less
Lunch
12:43~1:31 Cover crops for A guide to setting up
western Kansas® on farm research
1:38-2:26 Aggressive no-till crop | — Corn leaf diseases | Commaon production |1 — Grain marketing strategies
rotations: farmer panel |:aroblems1 to enhance profitability
2:33-3.21 Micronutrients and Does stacked corn pay| Implementing forages | — Getting started in
major crops1 on dryland? t in no-till retations agriculture
S
3:21-3:51 View Exhibits ;?onsor
Displays
3:58-4:46 CRP conversion io I—Monsanto trait and | Does stacked corn pay | |- Livestock risk protection
production’ pipeline update oh dryland?*
4:53 - 5:41 Soil guality: Impacts Long-term crop Cover crops for Common production
of no-till* rotation results” western Kansas” problems’
Bull Session
LCEU credits for CCAs have been applied for.
%CEU credits for 1A for Commercial Pesticide Applicators have been approved.
| - Industry sponsored sessions will have no CEU credits offered.
Coordinated by:
Brian Qlson, K-State Extension Agronomist — Northwest
Please send comments or suggestions to bolson@ksu.edu
To become a member of the Northwest Kansas Crop Residue Alliance,
please call Brooks Brenn 785-443-1273
PLEASE TURN ALL CELL PHONES OFF OR TO VIBRATE. If
you need to talk on your phone, please leave the
-
meeting room. THANK YOU
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Weed Control in Summer Fallow (Prewheat Fallow)

Drew Lyon, Extension Dryland Cropping Systems Specialist

University of Nebraska-Lincoln Panhandle Research and Extension Center, Scottshiuff

The primary role of surmmer fallow (aka
prewheat fallow) in dryland cropping systems is to
store precipitation received during the spring and
summer in the soil for use by the following crop,
typically winter wheat. This is critical to the
successful establishment of the winter wheat crop in
the fall and it reduces crop failure rates and stabilizes
winter wheat yields compared to systems without
fallow. The amount of precipitation stored in the soil
is reduced by factors such as runoff, deep percolation,
evaporation, and weed use. Larger uncontrolled weeds
can use up to 0.3 of an inch of soil water per day and
can extract this water from deeper soil depths.
Effective weed control is critical to the goal of storing
as much precipitation as possible for the succeeding
crop.

An effective fallow weed control program begins
with the preceding crop. A good stand of vigorously
growing plants and effective weed control in the
preceding crop reduces the chance of weeds becoming
a problem after harvest. Uniformly spreading crop
residues at harvest allows for more effective weed
control during fallow.

Weed Control After Wheat Harvest

Controlling weed growth after harvest reduces
soil water use and prevents seed production that can
coniribute to weed populations during the subsequent
summer fallow period. Tillage should be avoided after
harvest in order to maintain standing stubble to catch
spow and reduce stubble degradation over the winter
and spring.

Wheat streak mosaic and its associated viruses
(High Plains and Triticum mosaic) are transmitted by
the tiny wheat curl mite. The most important summer
host for the curl mite is volunteer wheat. By far, the
greatest risk for developing serious wheat streak
mosaic is from volunteer wheat that resulis from hail
occurring within about three weeks prior to harvest.
This volunteer allows for a continuous ‘green bridge’
to carry mites and virus to the next wheat crop. The
most effective way to manage this disease is to break

the over-summering ‘green bridge” and thus avoid the
buildup of mites and virus before winter wheat is
seeded in the fall. Volunteer wheat can be effectively
controlled by tillage or chemical means. Weather
conditions will influence the effectiveness of the
method that is used. If conditions following harvest
are warm and dry, shallow tillage can provide rapid
and effective control of volunteer wheat. Tillage is
less effective at providing control when soils are wet
or cool conditions exist. When plants are growing
well, glyphosate will provide excellent conirol of
volunteer, If plants are stressed, glyphosate efficacy is
reduced and growers should consider tillage or an
herbicide containing paraquat, for example,
Gramoxone Inteon™, Paraquat effectively conirols
seedling volunteer wheat and other weeds in the
seedling stage of growth if thorough plant coverage is
achieved. Increased plant coverage is achieved by
increasing the spray volume applied and/or increasing
spray pressure to produce more fine droplets. This
also increases the risk of spray drift.

A residual herbicide such as atrazine may be used
after winter wheat harvest, but at least 12 months prior
to seeding winter wheat. It is usually best to delay the
application of atrazine until late August or early
September to reduce degradation loss caused by soil
microbes, which thrive in warm, moist soils. Atrazine
rates at this time of year range from 0.6 to 1.1 Ib of 90
DF per acre depending on soil type and climate. Use
the lower rates in the drier portions of western Kansas
and Nebraska and/or where soil pH is above 7.5,
organic matter is less than 1%, or clay content is high.

Valor™ herbicide may be added to glyphosate at
a rate of 2 to 3 ounces/acre, depending on soil type, to
provide enhanced burndown and residual control of
certain weeds such as kochia, pigweeds, purslane, and
puncturevine. Valor should not be applied prior to
October 15 if residual control is to be maintained into
the spring.

Glyphosate, paraquat, 2,4-D, and/or dicamba may
be used to control emerged weeds after harvest (Table
1). Glyphosate provides excellent control of non-
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stressed grass weeds while the other herbicides
provide effective conirol of broadleaf weeds.
Although higher rates of glyphosate may be effective
against some broadleaf weed species, with the
increase incidence of pglyphosate tolerance and
resistance in weed populations, it is wise to tank mix
glyphosate with paraquat, 2,4-D, and/or dicamba for
broadleaf weed control.

Table 1. Effect of herbicides applied afier winter
wheat harvest on weed control.

Fields Weed

Herbicide treatment surveyed  control
Y%

Paraquat + afrazine + 2,4-D 20 85
Glyphosate + 2,4-D 23 94
Glyphosate + 2,4-D + atrazine 27 89
Glyphosate + atrazine 2 100
Glyphosate 7 91
Glyphosate + dicamba 5 95
Atrazine + 2,4-D 3 30
Sprayed twice 14 06

Adapted from Wicks et al. 2003. Weed Technol
17:475-484,

For the purposes of this paper, I am going to
define summer fallow as beginning in the early spring
in the year in which the winter crop, typically winter
wheat, is to be seeded and ending at the time of winter
wheat seeding. This is also referred to as prewheat
fallow. About 75% of the average annual precipitation
is received during this period of time, which makes it
a critical period to store and conserve soil water.

March-April-May

At this time of year, air temperatures tend to be
lower than later in the summer and rainfall tends to be
more frequent. Precipitation is most efficiently stored
during this time when residue remains undisturbed by
tillage. These same weather conditions also reduce the
effectiveness of tillage for weed control compared to
the use of herbicides such as glyphosate.

Winter annual weeds

It is important to control winter annual weeds
early enough to prevent seed production. Blue mustard
is usually the first common winter annual to flower, It
may begin to bolt in February or early March. Other
mustard species and winter annual broadleaf weeds
begin to flower two to four weeks after blue mustard.
Prior to bolting, these species are easily and
economically controlled with 2,4-D. However, once
they begin to bolt, control becomes more difficult. The

addition of a sulfonylurea herbicide such as Ally® XP
or Amber® can improve the control obtained by 2,4-D
alone, but these products work more slowly and may
not prevent all seed production if applied after
flowering. If a sulfonylurea herbicide is used during
summer fallow, do not use a sulfonylurea herbicide or
other ALS-inhibitor herbicides in the following winter
wheat crop.

Winter annual grass weeds including volunteer
wheat, downy brome, jointed goatgrass, or feral rye
should also be controfled early enough to prevent seed
production, but these species generally flower after the
winter annual broadleaf weeds. Like winter wheat,
these winter annual species require vernalization (cold
treatment) in order to produce a seed head in a timely
manner. In most years, seedlings that emerge after the
first of April will not experience sufficient cold to be
vernalized. Therefore, a glyphosate treatment made in
mid April wil} kill any winter annual grass plants that
are likely to produce seed. Don’t delay treatment of
winter annual grass weeds until late April or May in
the hopes of getting more seedlings up prior to
spraying. These late emerging plants are unlikely to
produce seed and to delay may risk seed development
by planis that emerged the previous fall or over
winter. Once you observe seed heads on these plants,
some weed seed development is possible.

Winter annual grass weeds are easily controlled
with glyphosate unless they are suffering from

.drought or some other stress that slows plant growth.

Typically 16 to 20 ounces of a 4 lb aifgallon
formulation of glyphosate will provide good control of
non-siressed winter annual grass weeds. Be sure to
add nonionic surfactant if needed. Ammonium sulfate
may also be added to improve control.

Warm season annual weeds

Warm season annual weeds begin to emerge in
late March and early April and peak flushes often
oceur in late April and May. Tank mixes of glyphosate
and 2,4-D andfor dicamba can provide effective
conirol of many of these weeds. The addition of 2,4-D
and/or dicamba to glyphosate also helps in the control
of glyphosate-tolerant and resistant weeds such as
marestail.

Valor herbicide may be added to glyphosate at a
rate of 1 or 2 ounces/acre in the spring to enhance
burndown and provide 30 to 60 days of residual weed
control.
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June-July-August

Dry, warm conditions at this time of year
frequently result in drought-stressed weeds that may
be difficult to control with herbicides, especially
glyphosate, However, these same conditions result in
rapid wilting and death of plants disturbed by shallow
tillage. Non-inversion tillage maintains crop residues
at the soil surface for greater protection against soil
erosion. Deep tillage is not recommended at his time
of year because it can be very difficult to firm the soil
and prepare a good seedbed if adequate rainfall is not
received.

Herbicides can provide effective weed control
during this phase of the fallow period, but it may
require higher use rates, less reliance on glyphosate, or
both. Herbicides with long soil residuals should be
avoided. Herbicides such as glyphosate and 2,4-D will
be the mainstay of weed control during this time
period. If grass weeds are showing signs of significant
drought stress, consider substituting paraquat for
glyphosate. Be sure to add spray-grade ammonium
sulfate at 17 pounds/100 gallons of spray solution to
improve glyphosate activity on stressed plants.

Do not plant winter wheat for 15 days following
an application of 2,4-D. 1f 2,4-D is applied when the
air temperature is 80°F or higher, consider using the
amine formulation if vapor spray drift could be a
problem in the area,

Weed growth at this time of year will be rapid -
and water use will be high, so do not allow weeds to
grow for very long before controlling them .

‘September

In tilled systems, a rodweeder should be used just
prior to wheat seeding to control small emerged weeds
and create a firm seedbed. In no-till systems,
glyphosate should be used just prior to seeding to
ensure a weed-free seedbed. Sharpen ™ herbicide, a
new product from BASF, can be tank mixed with
glyphosate at a rate of | to 2 ounces/acre to enhance
burndown and provide residual control in winter
wheat of fall emerging broadleaf weeds such s the
mustards, field pennycress, and marestail (Table 2).
Residual control is improved by using the 2
ounce/acre rate.

Table 2. Tumble mustard control with Sharpen
applied preplant to winter wheat.

Tumble mustard control
Treatment™® Rate 10/28/08 4/29/09
oz/acre %

Check 0 0
Sharpen 0.72 99 93
cOoC 1% viv
Roundup 32 83 64
NIS 0.25% viv
Sharpen 0.72 95 86
Roundup 32
CcocC 1% viv
Sharpen 1.52 100 99
Roundup 32
coc 1% viv
2,4-DD amine 16 99 88
Roundup 32
NIS 0.25% viv

LSD (5%) 5 13

*AMS was added to all herbicide treatments at the
rate of 17 pounds/100 gallons of spray selution.

Perennial Weed Control

Summer fallow is an excellent time to concentrate
on perennial weed control such as Canada thistle.
Herbicides and herbicide rates can be used during
fallow that would cause significant crop injury if used
during a cropping season. For example, Curtail®
herbicide can be applied at a rate of 4 pints/acre
during fallow. The maximum use rate in winter wheat
is 2 pints/acre. It is also easier to time the application
for maximum performance during fallow. The
majority of basal leaves should be emerged before
application and this is not always possible in winter
wheat because Curtail must be applied prior to winter
wheat jointing. Tordon 22K may also be used at a rate
of 0.5 to 1 pint/acre with 1 to 2 pints/acre of 2,4-D
ester (4L) in the fall one year before seeding wheat.

Field bindweed is another common perennial
woed that should be worked on during fallow. Apply 1
quart/acre of 2,4-D ester (4L) with or without dicamba
at 0.5 to 1 pint/acre in the late summer or fall to
vigorously growing plants or in the following spring at
the flower bud stage. As with Canada thistle, Tordon
22K may be used at a rate of 0.5 to | pint/acre with 1
to 2 pints/acre of 2,4-D ester (4L.) in the fall one year
before seeding winter wheat. Paramount® herbicide
may be applied in the fall, just prior to the first killing
frost at a rate of 5.3 to 8.0 ounces/acre. Paramount
may also be applied at a rate of 5.3 ounces/acre
preplant to winter wheat. Winter wheat should be
seeded at least 1 inch deep or crop injury could occur.
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Weed control in fallow — Part 11

Effect of Volunteer Roundup Ready Corn on Winter Wheat
J. Holman, A. Schlegel, B. Olson?, S. Maxwell, and T. Dumler

Overview

In a wheat-corn-fallow rotation, volunteer corn can be a problem when Roundup Ready hybrids
are used. During the fallow period between corn harvest in the fall and wheat planting the
following fall, producers often control weeds with glyphosate or tank mixes of glyphosate and
2,4-D or dicamba. None of those herbicide treatments will control Roundup Ready volunteer
corn. To control volunteer Roundup Ready comn, a postemergence grass herbicide such as Select,
Assure 11, or Poast Plus must be used.

It is believed that volunteer corn will reduce the amount of soil moisture during the fallow period
and subsequently affect the following winter wheat crop. In years with average precipitation and
growing conditions, wheat yield was reduced 1 bu A for every 200 volunteer corn plants A™ at
Colby, K8, and at Tribune, KS, the first bushel of wheat yield was lost when volunteer corn
density was 75 plants A", Producer fields averaged 455 volunteer corn plants A, On the basis
of the test results in Colby and Tribune from 2008, a density of 455 plants A™! would cause an
estimated wheat yield loss of 4.3 bu A", The estimated breakeven cost to apply a selective
postemergence herbicide, like Select, to volunteer corn would be approximately 250 plants A™
with the price of wheat at $5.00 bu™ and the cost of herbicide plus application at $14.00 A™ .

Conclusion

1. In very dry years and low yield environments such as Tribune in 2009 volunteer corn did not
affect wheat tiller density, grain yield or test weight due to already very poor crop
performance. In very wet years and high yield environments such as Garden City in 2009
volunteer corn did not affect wheat tiller density, and had no effect to a slight increase in
wheat grain yield and test weight. The positive affect of volunteer corn on wheat were likely
some of the same positive benefits observed with cover crops in non moisture limiting
environments. In “average” years volunteer corn negatively impacted wheat tiller density and
grain yield, and had minimal affect on grain test weight.

2. Production fields averaged 500 volunteer corn plants per acre across the three years. In a year
with average precipitation, this would result in a wheat yield loss of 4.6 bu A™,

3. The herbicide cost to treat the entire field for volunteer corn with Select during the fallow
period is about $10 A™ Efor the product only, excluding application cost). A volunteer com
density of 250 plants A™ would cause an estimated 2.7 bu A wheat yield loss. The price of
wheat and herbicide will influence the amount that can be spent to control volunteer corn.
With wheat at about $5.00 bu A, a yield loss of 2.7 bu A™ would result in a loss of about
$13.50 A™. That would be near the breakeven cost to apply herbicide to the entire field with
a volunteer corn density of 250 plants A™. A field could be spot sprayed to reduce the cost of
inputs or Select, Assure, or Poast Plus could be used in place of Roundup for sequential
herbicide applications in fallow.
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Figure 1. Wheat yield response to 2007 volunteer corn density at Colby, 2008.
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Figure 2. Wheat yield response to 2008 volunteer corn density at Garden City, 2009.
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Implementing forages in no-till rotations — Mark Watson

Watson Brothers Partnership is a family farming operation consisting of Bruce and Mark Watson.
Bruce’s son John alse works for us when not attending college. Our farm was homesteaded by our great
grandparents in 1891 and has been a family farm for four generations.

We began no till crop production in the late 1980°s and moved to a complete continuous no till
farming system on our dry land and irrigated acres in 1994, During this time we have experimented with
several alternative crops looking for the most profitable crop rotation.

The soil types on our farm range from Valient fine sand to an Alliance silt loam. Our silt loam
soils are shallow, with a couple of feet of silt loam and underneath a while calcareous rock type soil. Our
soils have moisture holding capacitics of 4-6 inches in a four foot soil profile. Another challenge we have
is our semi-arid climate with an annual precipitation of 15.12 inches.

Over the years we have used several crop rotations on our dry land acres in an attempt to develop
the most profitable crop rotation. The problem we ran into was finding a rotation which gave us the best
opportunity to produce winter wheat. Our feeling is that winter wheat is the most consistent and
profitable crop in our rotation and we wanted to give the winter wheat the best opportunity for success.

The problem we ran into with most rotations was the crop before wheat, such as proso millet,
edible beans, chickpeas and sunflower put our winter wheat crop at a distinct disadvantage. We then
began looking at field peas as or crop before winter wheat,

_ The crop rotation that we have settled on is winter wheat, followed by corn or proso millet, field
peas, and back to winter wheat. The challenge with the field peas is developing a market for the crop.
There have been numerous studies done by several universities around the region, particularly North
Dakota, showing the benefit of including field peas in cattle receiving and finishing rations, Field peas
have also proven to be an excellent binder in the production of cake for cow/calf operators.

Field peas proved to be an excellent crop for rotating back to winter wheat. Once you have
produced your own seed the peas are relatively inexpensive to raise and mature in early July which allows
for a fallow period before winter wheat planting. The peas are also excellent producers of nitrogen which
is utilized by the following crops.

The other alternative for cattle grazing is the planting of forage cocktails on dry land acres. This
system of spring, summer, and fall forages provides high quality grazing for producers who have cattle in
their operation. The forages improve the quality of the soil; provide nitrogen for grain crops, and
excellent grazing for cattle.

We planted forages for a neighbor since we don’t have cattle in our operation. A 40 acre field
was divided in half, with a spring forage mix planted on 20 acres and a summer forage mix planted on the
other 20 acres. Each 20 acre pasture was divided into 3 separate paddocks for grazing. 40 bred heifers
grazed a total of 11 weeks on the 40 acres of land.

Problems with the grazing that occurred were too few cattle to keep up with the growth of the
forage. The other problem we saw was our timing of grazing. We should have begun grazing sooner with
more rotational grazing. Had we timed the grazing properly, we felt we could have gained an additional
4-5 weeks of grazing off these forages. |

We still have a lot to learn as far as managing these forages. The benefit we see in this type of
grazing rotation is providing high quality forage for the cattle, giving the pastures a rest during the season
o improve the quality of the pastures, and being able to incorporate grain production into this rotation at
any time. The forages will also break up persistent weed and disease cycles, and provide nitrogen for the
following grain crop.
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NITROGEN MANAGEMENT FOR NO-TILLAGE CORN AND GRAIN SORGHUM
PRODUCTION

W.B. Gordon
SUMMARY

No-tillage production systems are being used by an increasing number of producers in the
central Great Plains because of several advantages that include reduction of soil erosion,
increased soil water use-efficiency, and improved soil quality. However, the large amount of
residue left on the soil surface can make nitrogen management difficult. Surface applications of
urea containing fertilizers are subject to volatilization losses. Leaching can also be a problem on
course textured soils when N is applied in one preplant application. Slow-release polymer coated
urea products are beginning to become available for agricultural use. The polymer coating allows
the urea to be released at a slower rate than uncoated urea. The use of urease inhititors applied
with urea-containing fertilizers can reduce volatilization losses. Recently, a new product that is a
co-polymer of maleic and itaconic acids has become available (Nutrisphere-N) and has shown
potential in reducing urea-N losses. A three-year irrigated corn study compared urea (46% N),
UAN (28%) a controlled release polymer coated urea (ESN), Agrotain, Agrotain Plust,
Nutrisphere -N' and ammonium nitrate at 3 nitrogen (N) rates (80, 160, and 240 lbs/a). A no n
check plot also was included. The study was conducted on Crete silt loam soil. The treated urea
products yielded better than the untreated urea, and were similar to ammonium nitrate. There
were no significant differences in yield of ESN, Agrotain, or Nutrisphere-N. In the corn
experiment that included UAN (28%), yicld of UAN treated with Agrotain Plus or Nutrisphere-N
was greater than that of untreated UAN. A two year study was also conducted to compare
banding and broadcasting of urea-containing fertilizers. With both urea and UAN banding
resulted in greater yields than broadcasting on the soil surface. The use of fertilizer additives
however, still resulted in additional yield increases even when banding. If producers wish to
broadcast urea-containing fertilizer on the soil surface in no-tillage production systems banding
is more effective than broadcasting and there are several products available that are very
effective in limiting N losses and increasing N-use efficiency.

INTRODUCTION

Surface application of N fertilizers is a popular practice with producers. N losses due to
volatilization from broadcast urea-containing fertilizers in no-tillage production systems can be
significant. Depending on conditions, losses can be 10-20% of the applied N. Nitrogen
immobilization can also be a problem when N fertilizers are surface applied in high residue
production systems. Nitrogen leaching can be both an agronomic and environmental problem on
course-textured soils. Polymer coated urea, long used in turf fertilization, has the potential to
make N management more efficient when surface applied in no-tillage agricultural systems. The
urea granule is coated, but allows water to diffuse across the membrane. N release is then
controlled by temperature. A polymer-coated urea product is now available for crop use and is
marketed under the name of ESN. The use of urease inhititors applied with urea-containing
fertilizers can reduce volatilization losses. In the soil urea is hydrolyzed relatively quickly by the

! Mention of a specific trade name is for reader information and does not imply endorsement by the author or
Kansas State University.
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soil enzyme urease. Agrotain, a commercially available urease inhititor, and has in numerous
studies proven to be effective in reducing N losses due to volatilization. Agrotain Plus is a
product that contains both a urease inhibitor and a nitrification inhibitor (DCD). Recently, a new
product that is a co-polymer of maleic and itaconic acids has become available (Nutrisphere-N)
that has shown potential in reducing urea-N losses. The cation nickel is essential for the action
of urease, Nutisphere-N is thought to sequester or inactivate the nickel ions rendering urease
inactive, In addition Nutrisphere-N also blocks nitrification through action on soil bacteria. The
objective of these experiments were to evaluate N efficiency from surface broadcast applications
of urea-containing N and to try to reduce N loss and improve efficiency with the use of products
designed to limit N volatilization and loss.

METHODS

Irrigated experiments were conducted at the North Central Kansas Experiment Field on a Crete
silt loam soil from 2005-2007. Soil test information from the site: soil pH was 7.0; organic
matter was 2.8%; Bray-1 P was 28 ppm, and exchangeable K was 240 ppm. The previous crop
was comn. The corn hybrid DeKalb DKC 60-19 was planted without tillage into corn stubble in
late April each year of the 3-year study at the rate of 31,000 seeds/acre. Nitrogen was applied on
the soil surface immediately after planting. Treatments consisted of controlled released polymer-
coated urea (ESN), Nutrisphere-N coated urea, Agrotain coated urea, urea, and ammonium
nitrate applied at 3 rates (80, 160, and 240 lbs/a). A no N check plot also was included.
Additional treatments included UAN (28%), Agrotain treated UAN, Agrotain Plus+ treated
UAN, and Nutrisphere-N treated UAN. An additional experiment was conducted for two years
(2008-2009) that included banded verses broadcast nitrogen treatments with both urea and UAN.
The experimental area was adequately irrigated throughout the growing season in both
experiments.

RESULTS

In the first experiment, grain yield of irrigated corn plots receiving untreated urea were lower
than plots receiving urea treated with Agrotain, ESN or Nutrisphere-N at all levels of applied N
(Table 1). Yields achieved with Agrotain, ESN, and Nutrisphere were equal to those of
ammonium nitrate. Yield of UAN (28%) was also lower than those of UAN treated with
Agrotain, Agrotain Plus+, or Nutrisphere-N. When averaged over N-rates, yields of all treated N
products were greater than untreated urea or UAN (Table 2). There were no significant
differences in yields of Agrotain, Agrotain Plust, ESN, and Nutrisphere-N. The lower yields
with urea and UAN indicate that volatilization of N may have been significant problem.

In the second experiment that included comparisons of broadcast verses banded urea and UAN,
there were no significant differences in yield of ESN and Nutrisphere-N, however,
ureat+Agrotaint did not perform as well. In 2008 there were no differences in performance of the
three products, but in 2009 the yields obtained with the ureat Agrotaint were significantly less
than that of the other two products. Conditions after application in 2009 were very dry and that
may have affected the efficacy of the Agrotain Plus+. Yield of UAN treated with Agrotain Plus+
or Nutrisphere-N was greater than that of untreated UAN. Banding urea containing products was
more effective than broadcasting, but greatest yields were achieved with the use of the additive
products. If producers wish to broadcast urea-containing fertilizer on the soil surface in no-tillage
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production systems there are several products available that are very effective in limiting N
losses and increasing N—use efficiency.

Results of this study suggest that the efficiency of surface broadcast urea-containing fertilizers
in no-tillage production systems can be improved by use of several products that are effective in
reducing N volatilization losses.

Table 1. Effects of N source and rate on corn grain yield, earleaf N, and
grain N, Scandia, (2005-2007).

N Source N-Rate Yield Earleaf N GrainN
Ib/acre  bu/acre % %
0-N check 1522  1.72 1.13
Urea 80 152.0 2.30 1.22
160 169.3 2.65 1.26
240 183.1 2.68 1.30
ESN 80 171.6 2.890 1.28
160 186.6 2.95 1.32
240 196.9 3.05 1.40
Nutrisphere-N 80 165.8 2.89 1.29
160 187.7 2.94 1.36
240 196.9 3.06 1.41
Urea+Agrotain 80 171.6 2.91 ~ 1.30
160 179.7 2.96 1.36
240 196.6 3.04 1.38
UAN (28%) 80 156.6 2.45 1.24
160 167.0 2.69 1.28
240 180.8 2.74 1.27
UAN+Agrotain 80 170.5 2.88 1.30
160 191.2 2.98 1.35
240 195.8 3.03 1.39
UAN+Agrotain Plus+ 80 168.2 2.90 1.31
160 185.4 2.99 1.38
240 195.8 3.08 1.42
UAN+Nutrisphere-N 80 170.5 2.87 1.30
160 192.0 3.01 1.38
240 195.8 3.04 1.41
Ammonium Nitrate 80 173.9 2.86 1.30
: 160 187.8 2.96 1.35
240 195.8 3.05 1.40
Average( not including check) 181.1 2.88 1.33
Cover Your Acres Winter Conference 2010 18

Vol. 7. Oberlin, KS



Table 2. Effects of N (av. over rate) on corn vield, earleaf-N and grain-N, Scandia (05-07).

Treatment Yield,bu/acre Earleaf-N, % Grain N, %
No N check 152.0 1.72 1.13
Urea 168.1 2.52 1.26
ESN 185.0 2.96 1.33
Nutrisphere-N 183.5 2.96 1.35
Ureat+Agrotain 182.6 2.97 1.35
UAN 168.1 2.62 1.26
UAN+Agrotain 185.8 2.96 1.35
UAN+Agrotain Plus+ 183.1 2.99 1.37
UAN-+Nutrisphere-N 186.1 2.97 1.36
Ammonium Nitrate 185.8 2.96 1.35
LSD (0.05) 6.2 0.09 0.04
CV% 6.8 4.5 4.9

Table 3. N-Rate and granular N-source effects on corn grain yield (2008-2009).

N-Rate Urea ESN Urea+NSN Urea+Agrotaint
bu/acre

80 204.4 243.4 2447 233.0

160 2333 262.6 267.8 2553

240 246.2 272.5 272.8 263.4

Average 227.9 259.5 261.8 250.6

LSD(0.05)=10.3

CV%=4.1

No N Check=154.9 bu/a

Table 4, N-Rate and liquid N-source effects on corn grain yield (2008-20009.

N-Rate UAN UAN+NSN  UAN-+Agrotain+
bu/acre

80 2243 245.9 234.9
160 2334 271.9 258.1
240 252.7 2734 263.9
Average 236.8 263.7 252.3
LSID(0.05)=10.3
CV%=4.1

No N Check=154.9 bu

Table 5. N-Rate and method of application effects on corn grain yield (2008-2009).

N-Rate Urea, Broadcast Urea, Band UAN, Broadcast UAN, Band
bu/acre

80 2044 2110 2243 227.0

160 2333 246.3 2334 241.6

240 246.2 257.6 2527 262.8

Average 227.9 238.3 236.8 243.8

LSD (0.05=103 CV%=4.1
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Kansas State University Southwest Research-Extension Center

FOUR ROTATIONS WITH WHEAT AND GRAIN SORGHUM

Alan Schlegel, Troy Dumler, and Curtis Thompson

SUMMARY

Research on 4~year crop rotations with wheat and grain sorghum was initiated at the Kansas
State University (KSU) Southwest Research-Extension Center (SWREC) near Tribune in 1996.
Rotations were wheat-wheat-sorghum-fallow (WWSF) and wheat-sorghum-sorghum-fallow
(WSSF) along with continuous wheat (WW). Soil water at wheat planting averages about 9 in.
following sorghum, which is about 3 in. more than the second wheat crop in a WWSF rotation.
Soil water at sorghum planting was approximately 1.2 in. less for the second sorghum crop
compared with sorghum following wheat. Grain yield of recrop wheat averaged about 80% of
wheat following sorghum; grain yield of continuous wheat averaged about 70% of the yield of
wheat grown in a 4-year rotation following sorghum. In most years, recrop wheat and continuous
wheat yielded similarly, however in 2009, recrop wheat yielded more than wheat following
sorghum, Wheat yields were similar following one or two sorghum crops. Similarly, average
sorghum yields were the same following one or two wheat crops. Yield of the second sorghum
crop in a WSSF rotation averages about 70% of the yield of the first sorghum crop.

INTRODUCTION
In recent years, cropping intensity has increased in dryland systems in western Kansas. The
traditional wheat-fallow system is being replaced by wheat-summer crop-fallow rotations. With
concurrent increases in no-till, is more intensive cropping feasible? Objectives of this research
were to quantify soil water storage, crop water use and crop productivity of 4-year and
continuous cropping systems.

PROCEDURES

Research on 4-year crop rotations with wheat and grain sorghum was initiated at the SWREC

near Tribune in 1996. Rotations were WWSF, WSSF, and WW. No-till was used for all
rotations. Available water was measured in the soil profile (0 to 8 ft) at planting and harvest of
each crop. The center of each plot was machine harvested after physiological maturity, and
yields were adjusted to 12.5% moisture.

RESULTS AND DISCUSSION

Soil Water

The amount of available water in the soil profile (0 to 6 ft) at wheat planting varied greatly
from year to year (Fig. 1). Soil water was similar following fallow after either one or two
sorghum crops and averaged, across the 12-year period, about 9 in. Water at planting of the
second wheat crop in a WWSF rotation generally was less than the first wheat crop, except in
1997 and 2003. Soil water for the second wheat crop averaged more than 3 in, (or about 40%)
Jess than the first wheat crop in the rotation. Continuous wheat averaged about 0.75 in. less water
at planting than the second wheat crop in a WWSF rotation.

Similar to wheat, the amount of available water in the soil profile at sorghum planting varied
greatly from year to year (Fig. 2). Soil water was similar following fallow after either one or two
wheat crops and averaged (13 years) about 8 in. Water at planting of the second sorghum crop in
a WSSF rotation was generally less than the first sorghum crop, except for 2008 when it was
slightly greater. Averaged across the entire study period, the first sorghum crop had about 1.2 in.
more available water at planting than the second crop.

Grain yields
Wheat yields were average in 2009 for wheat following fallow but considerably higher for

1
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recrop wheat (Table 1). Averaged across 13 years, recrop wheat (the second wheat crop in a
WWSF rotation) yielded about 84% of the yield of first-year wheat in WWSF. Before 2003,
recrop wheat yielded about 70% of the yield of first-year wheat. In 2003 and 2009, however,
recrop wheat yields were much greater than the yield in all other rotations. For the 2003 recrop
wheat, this is possibly due to failure of the first-year wheat in 2002 , which resulted in a period
from 2000 sorghum harvest to 2003 wheat planting without a harvested crop. However, this was
not the case for the 2009 recrop wheat. Generally, there has been little difference in wheat yields
following one or two sorghum crops. In most years, continuous wheat yields have been similar
to recrop wheat yields; however, in several years (2003, 2007, and 2009), recrop wheat yields
were considerably greater than continuous wheat.

Sorghum yields in 2009 were greater than average for sorghum following wheat, although
quite variable (Table 2). Sorghum yields in 2009 were similar following one or two wheat crops,
which is consistent with the long-term average. The crop yield of recrop sorghum typically
averages about 70% of the yield of the first sorghum crop while, in 2009, recrop sorghum yields
were only about 50% of the yield of the first sorghum crop.

- 12 Rotation
- 8 & Wwsf
8 OwWsf
g 6 Oww
- 4

®

>

Z 2

0

1997 1999 2001 2003 2005 2007 2009

Year

Figure 1. Available soil water at planting of wheat in several rotations, Tribune, 1997-2009.
Capital letter denotes current crop in rotation.

2
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Figure 2. Available soil water at planting of sorghum in several rotations, Tribune, 96-09.
Capital letter denotes current crop in rotation. Last set of bars is average across years.

Table 1. Wheat response to rotation, Tribune, 1997-2009
Rotation® 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 Mean

Wssf 57 70 74 46 22 0 29]-3UJ'I- 6 45 28 75 40 37 41
Wwsf 55 64 80 35 29 0 27 6 40 26 61 40 39 39
wWsf 48 63 41 18 27 0 66 1 41 7 63 5 50 33
WW 43 60 43 18 34 0 30 1 44 2 41 6 24 27
LSDyg 05 3 12 14 10 14 — 14 2 10 8 14 5 15 3

*Capital letters denote current year crop.

Table 2. Grain sorghum response to rotation, Tribune, 1996-2009
Rotation® 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 Mean

wSsf 58 88 117 99 63 68 0 bg{]“ 91 81 55 101 50 103 75
wsSf 35 45 100 74 23 66 0 41 79 69 13 86 30 89 73
wwiS{ 54 80 109 90 67 73 0 76 82 85 71 101 57 44 50
L.SDg s 24 13 12 11 16 18 - 18 17 20 15 9 12 53 4
* Capital letters denote current year crop.
3
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Long Term Crop Rotation Results
Rob Aiken and Brian Olson
Northwest Research—Extension Center

Introduction

Available water frequently limits productivity in semi-arid cropping systems. The wheat-
grain-sorghum fallow system accumulates water over a 1.5 year period for each crop, spreading
production risks over spring (winter wheat) and summer (grain sorghum) growing seasons.
Tillage, providing weed control, often leaves the soil exposed to evaporative and erosive forces.
The objectives of these studies are to compare tillage effects and ferfilizer application timing on
wheat and grain sorghum yields and to evaluate effects of intensive annual cropping on wheat
water use, grain yield, and biomass productivity.

Procedure

Tillage effects on grain productivity of a wheat-grain sorghum-fallow crop sequence was
evaluated using conventional sweep tillage (CT, as needed for weed control), no-tillage (NT,
herbicides for weed control) or reduced tillage (CT after sorghum, NT after wheat). Fertilizer for
wheat was applied either with coulters, prior to at planting or at spring green-up by dribbling on
surface; for grain sorghum fertilizer was applied at planting. A separate, long-term cropping
sequence study includes three-year cycles of wheat, feed grain (corn or grain sorghum) and
oilseed (sunflower, soybean, canola or fallow).

Crop water use was measured by precipitation and change in soil profile water content
from emergence to flowering to harvest (physiological maturity). Yield components (stand, mid-

vegetative and harvest; flowering units, seed weight) and above-ground biomass were hand-
sampled at maturity. Yields were adjusted to standard moisture contents.

Results

Tillage effects

Wheat yields (Table 1) were similar, with respect to tillage effects; however, spring application of
N fertilizer reduced wheat yields, relative to fall application, in 2008 and 2009, but not 2007.

Table 1. Wheat grain yields in a Wheat-Grain Sorghum-Fallow crop sequence at Colby, KS.

Wheat Yields (bu/A @ 13% moisture)

Tillage Efarge’i;‘:'m 2007 2008 2009
CT Fall, coulter 63.9 72.7 51.6
RT* Fall, coulter 66.2 71.3 52.4
NT Fall, coulter 57.0 76.6 571
NT Spring, surface 62.2 66.3 38.8

*No-till after wheat harvest, sweep tillage for weed control after sorghum harvest
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No-till resulted in greater yield for grain sorghum in 2007, but not in 2008 nor 2009 (Table 2),

though reduced tillage (no till after wheat, sweeps after grain sorghum) resutted in numerically

greater yields in 2008.

Table 2. Grain sorghum yields in a Wheat-Grain Sorghum-Fallow crop sequence at Colby, KS.

Grain Sorghum Yields
(bu/A @ 12.5% moisture)
Tillage 2007 2008 2009
CT 68.5 103.0 104.4
RT* 69.5 119.5 101.0
NT 96.8 108.4 99.7

*No-till after wheat harvest, sweep tillage for weed control after sorghum harvest

Long-term crop sequence effects

Long-term crop sequence effects were reported in 2008 Cover Your Acres proceedings. In the
2008 growing season, continuous cropping reduced wheat yields, relative to wheat after fallow,
consistent with the previous reported. However, in 2009, wheat productivity, in continuous-crop

systems was similar to that of wheat after fallow.

Wheat Productivity
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Figure 1. Effects crop water use, from spring green-up through harvest, on biomass productivity

(diamond symbols) and grain yield {(square symbols). Results from long-term crop sequence

study, conducted at Colby, KS, 2002 — 2009.
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Wheat Productivity
Yield = 0.335 * Biomass

5000
L 4
——
5{_ 4000
2
) 3000
2
> 2000
£
o
& 1000
R
0 T T T T ¥ ¥
0 2000 4000 6000 8000 10000 12000 14000
Biomass (Ib/A)
1 ¢ HL>02 = HIL <02 Regressionl

Figure 2. Harvest index (H.l.) is the fraction of above-ground biomass which is converted to
grain. Under adequate growing conditions (where harvest index exceeded 0.2), harvest index
corresponded to 0.335, or 33.5% of above-ground biomass. Reduced yield occurred under
some conditions, due to smaller harvest index, rather than biomass productivity (where biomass

productivity exceeded 6000 Ib/A).

Wheat Productivity
Tiller fertility and grain fraction

harvest index

0.6 1.2

fertile tillers
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Figure 3. Small harvest index (less than 0.15) corresponded with fewer tillers which were fertile
(viable head formation); this occurred in 2005 and 2006 for continuous-crop systems.
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Challenge of Cropping
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Sorghum Planting
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Wheat Following CRP
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CRP conversion for grazing or haying
Sandy Johnson, livestock specialist

As CRP contracts expire, some landowners are considering what needs to be done to
transition the acres into a productive grazing or haying enterprise. The obvious first concern is
fencing and water. If water and fencing must be developed, it is an opportunity to do so in such
a way that grazing distribution is optimized and to consider needs for alternative grazing
systems.

Because of the mature height of the common grasses seeded in CRP acres in western
Kansas, a stand can appear very productive but in reality be thin with large areas of bare
ground between plants. A key to converting CRP acres into productive grazing or haying acres
is to improve the quality of the stand. If no removal of plant material has occurred for five or
more years, plants have a limited root system and low vigor. Tall grasses produce large
amounts of standing dead material and shade young plants that try to grow.

Increasing plant density and vigor is the first step to improving the stand for use as
pasture or hay. Spring burning is an effective method of removing the standing dead material
and muich to allow sunlight to reach the crown of the plant. If allowed to remain, previous

years forage growth will dilute the diet of grazing animals and suppress growth of young plants.

Burning will also help control undesirable plants such as the Eastern Red-cedar. Your local
county extension office has materials about controlled burning and can help you find burn
contractors or burn schools in your area.

Mowing or haying in March or April is another method to remove litter, although hay
removed at this point would be relatively low in protein and energy. A study from the
University of Nebraska indicated that burning was the most effective in improving subsequent
production with grazing and haying providing intermediate improvement compared to
shredding or no treatment (Table 1).

A three year study with sites in Edwards,

Table 1. Year-end yields following one Greeley, Kearny and Reno counties compared sprting
year of treatment on {_:RP burning or spring mowing in 'year one to non- treated
Treatment Yield {lbs/acre) CRP. Data in Table 2 show average performance on
Burn 4420 the mowed plots over the 3 years of the study was
Graze 3200 from 2 to 5 percent higher than performance on the
Hay 3080 non treated plots. Stocker performance increased 6
Shred 2160 to 38 percent after spring burning compared to no
Control 2130 treatment. At the Edwards County site grazing

B. Andersen, 2009 | cow/calf pairs, no difference was observed in calf

performance due to treatment. Net returns per acre for the treatment year indicated mowing
was only economically feasible on the Reno County site, where as prescribed burning was
economically feasible in Greeley, Kearny and Reno Counties.

Since burning and mowing won’t fit all situations other options should be considered.
CRP acres could be used as a calving pasture and would provide plenty of bedding and clean
ground. Lactating cows would need supplementation to meet both protein and energy needs.
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Extreme grazing, known as “flogging” in the graziers glossary, has a goal of leaving little
residual forage. 1t is achieved by using a very heavy stocking for a short period of time (80 - 100
cows per acre for one to seven days). This results in trampling the dead litter into the soil and
opening up new areas for seedlings and tillers. Temporary electric fencing is often needed to
concentrate animals in a smaller area and then aliow movement to the next section. If grazed
as early as allowed in the fall, nutrient content will be relatively higher, reducing supplement
needs.

Other limiting factors in CRP productivity are undesirable weeds and brush. These
problems may be best addressed while still under contract since herbicide options are broader
for CRP than for use for hay or grazing. Mechanical control may be needed for larger trees and
brush. Goats may be an option for biological control of some weed species. In the long run,
increasing the vigor of the stand through good grazing management is the best weed control.

Just like anything that hasn’t been used for awhile, CRP stands need some type of
rejuvenation to make them more productive. Individual pasture conditions will help determine
if burning, mowing or grazing is the best technique to employ.

Table 2. Average daily gain, days grazed and stocking rates for CRP converted to pasture at
four KS locations.

Site 1994* 1995 1996 Stocking rate, Ibs/acre

Edwards Co — Cow/Calf pairs, calf performance shown 212 - 267
days grazed 144 168 130

No Trt 2.36 2.20 2.36

Spring mowed 2,44 2.22 2.48

Spring burned 2.48 2.12 2.32

Greeley Co- Farly Intensive heifer grazing 175-196
days grazed 58 74 79

NoTrt 2.73 2.49 131

Spring mowed 3.07 2.21 1.39

Spring burned 3.47 2.27 1.22

Kearny Co — Season long stocker grazing 112-156
days grazed 130 103 94

No Trt 1.16 1.61 1.57

Spring mowed 1.27 1.60 1.57

Spring burned 1.93 2.10 1.96

Reno Co —season long stocker grazing 162-169
days grazed 103 141 112

No Trt 2.01 1.15 1.79

Spring mowed 2.55 1.24 1.44

Spring burned 2.65 1.39 1.68

* mowing and burning applied in 1994 anly Langemeier et al. 1997 Cattlemen’s Day Report
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Seil Quality: Impacts of no-till
Humberto Blanco, Kansas State University

No-Till and Soeil Compaction

Soil compaction can be a concern in no-till farming. Most no-till soils, however, develop a natural
buffering capacity against excessive compaction with time. One of the main reasons for this is the
gradual accumulation of soil organic matter in the upper layers of no-till soils. This increase in organic
matter makes the soil more elastic, improves soil aggregation, enhances microbial processes, and
reduces the bulk density of the whole soil. Across various long-term (20 to 43 years) tillage systems
(conventional till, reduced till or mulch tillage, and no-till) in Hays and Tribune, KS; Akron, CO; and
Sidney, NE, we measured near-surface maximum soil density (parameter of soil compactibility) and the
soil organic carbon (SOC) concentration in the 2-inch (0 to 5 cm) soil depth. The higher the maximum

soil density, the greater the risks of compaction.
1.80 20

175 ] a Dconventional Till

S No-
1.70 ] No-Till

BReduced THI

15 -
1.65 ]

1.60

10
1.55

Maximum Bulk Density (Mg m™)
Soil Organic Carbon (g kg*)

1.50 {

145

t r r 5 T T T
AKRON HAYS SIDNEY TRIBUNE AKRON HAYS SIDNEY TRIBUNE

Fig. 1. Maximum bulk density and soil organic C in four soils. Bars followed by the same letter within the same
soil are not statistically different.

We found that no-till soils are less prone to compaction than conventionally tilled soils (Fig. 1).
Coincidently, SOC concentration in no-till soils was also generally greater than in tilled systems (Fig. 1).
Changes in SOC concentration explained 57% of the changes in the near-surface maximum soil
~ compactibility (Fig. 2). In other words, long-term no-till systems can develop a natural defense against
shallow compaction by increasing SOC concentration. The study also showed that no-till soils can be
trafficked at greater soil water contents with lower susceptibility to compaction. In contrast, plowed soils
are more readily compacted at water contents much lower than no-till soils. Reduced till can also reduce
a soil’s susceptibility to compaction, but the benefits are smaller than with no-till farming.
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Not all soils will react the same to no-till. The ability of a no- t111 soil to resist shallow compaction
with time will depend on the rate of SOC accumulation, length of no-till management, and soil type
(e.g., differences in textural class). In systems with limited return of crop residues, where there are little
or no gains of SOC, and on clayey and poorly drained soils, no-till may have only limited effect on the
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ability of the soil to resist compaction. Benefits of no-till in reducing soil compactability may also be
smaller in deeper soil because most of the SOC is accumulated near the surface layers. Increasing SOC
not only is important to sustaining crop production, filtering pollutants, improving soil structure,
enhancing microbial processes, and reducing risks of global climate change, but also to reducing the
shallow soil compaction. '

No-Till: Controlled Traffic and Soil Properties

Excessive wheel traffic in no-till systems can degrade soil quality and reduce crop production. We
recently assessed differences in soil physical and hydraulic properties between wheel trafficked and
nontrafficked rows for continuous grain sorghum, wheat-sorghum-soybean, wheat-sorghum-sorghum-
soybean, and wheat-soybean-sorghum-soybean rotations managed under no-till after 8 yr of
management at Hesston, KS. Resulis showed that traffic compacted soil and reduced effective porosity,
water infiltration, and plant available water (Fig. 3).
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Fig. 3. Wheel traffic reduces water infiltration (left) by reducing soil effective porosity (middle and
right) macroporosity.

No-Till and Crop Residues

Most producers are aware that no-till can help control water and wind erosion because of increased
surface residue. Crop residue helps break the impact of raindrops and reduces the erosive power of wind
at the soil surface level. What if surface crop residue is sparse in a no-till system? No-till and high
surface residue levels do not always go together. Surface residue may be sparse in no-till if crop yields
are very low, if low-residue crops (such as sunflowers and soybeans) are a big part of the rotation, or if
the crop residue is removed for biofuels or some other use. Will no-till still help control water and wind
erosion under those conditions?

The answer to this question depends on whether no-till improves near-sutface (upper few inches) soil
structural properties. Soil aggregate stability is another factor at work in determining the susceptibility
of a soil to water and wind erosion. If the seil aggregates in the upper layer of the soil are strong and
stable, they will be more able to resist breakdown by striking raindrops and to withstand the abrasive
erosive encrgy of wind. Our regional study (mentioned earlier) across the central Great Plains using
long-term reduced till, no-till, and conventjonal till experiments in XS, CO, and NE showed that no-till
farming improved soil aggregate properties that affect water erosion but had no effect on aggregate
properties that affect wind erosion.

No-Till and Water Erosion

The greater aggregate resistance to breakdown under raindrops is partly due to greater SOC
concentration in no-till soils (Fig. 4). In our study, SOC in no-till was greater than in plow till in most
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soils in the surface 0 to 2 in (Fig. 1). Organic matter is the key to the improvement in aggregate stability
found in no-till seils. Soils rich in SOC provide organic binding agents which join micro-aggregates
together into stable macro-aggregates, The increase in SOC concentration with no-till farming also
reduces rapid wetting of soil aggregates. The SOC compounds often coat soil aggregates and impart
slight hydrophobic properties, which are critical for aggregate stabilization.
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Fig. 4. No-till management increases soil aggregate vesistance against raindrops (left) by increasing soil organic
C concentration (vight).

The bottom line is that aggregates from no-till soils are more water-stable, less wettable, and have
greater SOC concentration than soils under conventional till. Aggregates of plowed soils are weaker
because of frequent soil disturbance, which disrupts aggregate formation and accelerates losses of soil
organic matter. It is, however, important to note that no-till soils can also become susceptible to water
erosion if crop residue is continually removed at high levels for off-farm uses. Continued removal of
residue can eventually reduce wet aggregate stability and other structural parameters influencing soil
water erodibility. .

Residue Removal Effects on Water Erosion

Crop residue is in high demand in some areas of Kansas and other states, either as feedstocks for
cellulosic ethanol production, industrial uses, livestock feed, or other uses. Producers may get paid for
selling their crop residue for these uses. But is it really a good idea to remove and sell crop residue?
What is the cost of crop residue removal in terms of loss of soil quality and productivity, and potential
impairment of surface water quality? Leaving crop residue on the soil surface is the best way of
reducing water and wind erosion. Widespread residue removal for expanded uses may accelerate soil
erosion and increase the loss of sediments, nutrients, and pesticides in runoff water. The producer may
want to remove some residue and leave some. How much residue can be removed from crop fields
without creating erosion and runoff problems?

The answer is not fully known, and partially depends on the level of crop productivity. In some cases,
particularly in semiarid regions such the Great Plains, not enough residue is produced most years to
protect soil from water and wind erosion and maintain adequate levels of soil organic matter. In those
cases, any removal of residues may further degrade soil quality, increase water pollution, and reduce
crop production.

We determined on-farm impacts of variable rates of residue removal from wheat and sorghum fields
on water erosion in plowed and no-till soils near Hays, KS in 2008. The stubble remaining after harvest
was removed at 0, 25, 50, 75, and 100%. Simulated rainfall was applied to the plots to give the effect of
a rainstorm with a return period of 25 years for western Kansas. Results showed that wheat and sorghum

Cover Your Acres Winter Conference 2010 33
Vol. 7. Oberlin, KS




residue removal exponentially increased loss of sediment, SOC, and nutrients in runoff regardless of
tillage system (Fig. 5). Where most or all of the residue was left intact after harvest, the runoff water
after an intense rainstorm was clearer. Where half the residue was removed, sediment loss increased

after the rainstorm. Freshly tilled wheat plots (tilled immediately after the residue removal) lost more
sediment, SOC, and nutrients than no-till wheat plots for the same level of residue removal.
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Fig. 5. Influence of wheat residue removal on sediment, total N, and P loss. Means followed by the same
lowercase letter within the same tillage level are not significantly different.

Another finding, which may surprise many, was that removing 75% or more of the residue after
harvest can negate many of the benefits of no-till in reducing runoff. We found that the loss of pollutants
from no-till soils was equal to those from plowed soils when residues were removed at or above 75%
(5). This indicates that no-till may be no better than plow till if residues are removed at high rates.
Excessive residue removal from no-till soils can negate the erosion control benefits attributed to no-till.
No-till benefits for controlling soil erosion are quickly lost when residue is removed at rates above 25%.
Residue cover is needed to keep the soil in place. Residue removal also increased losses of essential
nutrients, particularly total N and total P (Fig. 5). Loss of nutrients in runoff increased with residue
removal above 50% in no-till wheat. Residue removal reduces nutrient pools through two pathways: 1)
nutrient removal with residues and 2) via increased ranoff.

Results of this study show that crop residues are indeed essential to reduce sediment, SOC, and
nutrient loss in runoff, regardless of tillage system. Crop residue removal is not recommended if soil and
water conservation, water pollution control, and SOC buildup are high priorities. Residue left on the soil
surface protects the soil against impacting raindrops, helps maintain the integrity of soil aggregates, and
improves rain water infiltration. A small fraction (about 25%) of residue may be available for removal
from no-till soils, but further studies are needed to determine the amount of harvestable residue.

No-Till and Wind Erosion

Results of our regional study in the central Great Plains also showed that under very dry soil
conditions, aggregates from no-till soils may be no more stable (or even less stable) than those in plowed
soils. The greater SOC-enriched materials in no-till soils may have a more positive impact on stabilizing
wet aggregates than dry aggregates due to greater adhesive (e.g., glue-like binding substances) forces of
organic materials acting in wet aggregates. This finding suggests that no-till soils, if left without residue
cover, can be eroded by wind at equal or even at higher rates than plowed soils.

This also points out the critical need for maintaining surface residue cover to protect soil from wind
erosion. Residue cover buffers the erosive forces of wind, reduces evaporation, and minimizes abrupt
fluctuations in wetting and drying cycles that weaken soil aggregates. No-till soils with limited above-
ground biomass production are highly vulnerable to wind erosion as compared to plowed soils where the
transient roughness created by tillage may reduce wind erosion. Under typical no-till conditions, with
high levels of residue on the surface, wind erosion rates are expected to be lower in no-till soils.
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Depending on the amount of residue, no-till soils tend to be wetter than plowed soils due to reduced
evaporation, which reduces soil detachment by wind. The greater the water content of surface soils, the
lower the wind erosion rates.

Impacts of No-Till and Intensive Cropping Systems on Seil Properties

To improve soil properties and SOC levels in the central Great Plains, producers will likely need to
use a combination of no-till and increased cropping intensity. Rotations that include fallow periods may
deteriorate soil properties and reduce SOC concentration due to reduced biomass input. Increasing SOC
concentration with intensive cropping systems may lead to improved soil properties. At the KSU-
Agricultural Research Center at Hays, we evaluated the impact of 33-yr no-till and reduced till under
five cropping systems (sorghum-fallow, continuous sorghum, wheat-sorghum-fallow, wheat-fallow, and
continuous wheat) on soil properties.

We found that continuous wheat had the greatest beneficial impacts on near-surface soil physical
properties and SOC concentration. Continuous wheat increased soil structural stability by two to five
times over sorghum-fallow for the surface 1-inch (2.5 cm) soil depth. Continuous wheat and wheat-
sorghum-fallow retained about 13% more water in the soil than sorghum-fallow in no-till. Continuous
wheat also increased cumulative water infiltration over other cropping systems under no-till (Fig. 6).
Soil surface sealing and crusting in crop-fallow systems can reduce water infiltration compared to
rotations with permanent residue cover. The greater residue cover in intensive cropping systems can also
reduce loss of water through evaporation and runoff. In semiarid soils, the increase in water infiltration
through intensification of cropping systems is critical to capture precipitation water and increase soil
water storage.

The SOC concentration was greatest in continuous wheat and lowest in sorghum-fallow in both tillage
systems at the 1-inch soil depth (Fig. 6). Under no-till, continuous wheat resulted in 50% greater SOC
concentration than wheat-fallow, continuous sorghum, and wheat-sorghum-fallow and 100% greater
than sorghum-fallow. Under reduced till, continuous wheat had greater SOC concentration than
continuous sorghum and sorghum-fallow. The greater SOC concentration in continuous wheat is
attributed to the greater annualized return of crop residues compared with sorghum-fallow. No-till had
greater SOC concentration than reduced till by about 40 to 100%, depending on the cropping system

(Fig. 6).
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Fig. 6. Soil organic C concentration in top one-inch of soil and cumulative water infiltration. Means with the
same letter within the same tillage system are not significantly different. Error bars are LSD (Least significant
differences) values to compare tillage effects within the same cropping system.

The greater concentration of SOC in intensive cropping systems has many ancillary benefits.
Bulk density decreased while total porosity, soil water retention, and cumulative water infiliration
increased with an increase in SOC concentration within no-till. The proportion of macroaggregates
increased with increases in SOC concentration.
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Continuouns Wheat vs. Continuous Sorghum

Improved soil conditions under continuous cropping systems with no fallow period are directly
attributed to their greater annual return of crop residues than under crop-fallow systems. But if that is
true, then the obvious question is: Why did continuous sorghum not have the same beneficial effect on
soil physical properties and SOC concentration as continuous wheat in this study? The answer has to do
with the differences in residue cover on the soil between those two crops. The uniform residue cover in
wheat most likely protected the soil surface better than the coarse and sparse sorghum residues. The soil
surface has less protection with the wider row spacing in sorghum compared to wheat, which increases
soil temperature fluctuations and evaporation rates, accelerates the decomposition of residues, and leads
to a reduction in SOC accumulation. Figure 6 shows a visual comparison of residue levels.

Fig. 7. Residue cover under continuous wheat (left), Sorghum-ﬁ!llow-sorhum (middle), and continuous sorghum
(right} under no-till.

Summary

No-till farming can improve soil physical properties and increase SOC concentration over plow tilL
Accumulation of SOC under no-till and diversified crop rotations provides many benefits to soil,
environment, and crop production. For example, it can offset some of the risks of soil compaction
because soil organic matter imparts elastic and resilient properties to soil. Controlled traffic and
accumulation of SOC in no-till soils can reduce soil degradation, maintain or increase water infiltration,
and increase water storage. Soil aggregates under no-till are more resistant to the erosive forces of
raindrops compared with those under plow till. Residue mulch left on the soil surface protects the soil
from water and wind erosion. It also reduces loss of sediment, nutrient, and SOC in runoff. Intensive or
diversified cropping systems in no-till maintain a permanent residue cover on the soil surface. The
greater wet aggregate stability, soil water retention, porosity, water infiltration, and SOC concentration
in continuous cropping systems than in crop-fallow in no-till indicates that management systems which
exclude summer fallow practices improve soil physical properties and sequester SOC.
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Fertilizing for No-till
Kent Martin Southwest Research Extension Center at Garden City

As no-till and reduced till acres increase, it is important to gain a better understanding of
the differences in nutrient management between conventional, reduced till, and no-till
production systems. There are many factors that tillage influences that have an effect on
nutrients in the soil-plant system. These may include:

Soil temperature

Soil moisture

Soil physical properties

Water infiltration

Microbial dynamics

Nutrient distribution
Each one of these factors or a combination of these factors influences how producers
need to manage nutrients to maintain optimal crop production and efficient utilization of
nutrients, The objective of this paper is to focus on managing the primary nutrients,
nitrogen (N), phosphorus (P), and potassium (K), in no-till and reduced till production
systems. Nitrogen will be discussed in relation to microbial effects and placement of N,
then immobile nutrient utilization, placement and stratification will follow.

Nitrogen

Any discussion on N should provide a foundational understanding of soil organic matter.
Soil organic matter is made up of plant and animal residue that has been degraded by
microbes. When this process occurs, the microbes break down plant and animal residues
as well as soil organic matter and release plant available N. This process is termed
mineralization. In the process of decomposition, not all N will be mineralized to a plant
available form. A portion of it will be immobilized or transformed to organic products by
plants or microbes. This organic N will continue through the cycle again to be
mineralized. The importance of this discussion is that it has long been known that soil
organic matter will have an equilibrium or mineralization that is equal to immobilization.
The question still remains how tillage affects this process.

Tillage affects the soil structure by breaking it up and providing aeration and preparing
the soil for added heat absorption and thus a warmer soil environment.. The conversion of
soil organic matter to plant available N occurs faster in the presence of oxygen (acrobic)
than without oxygen (anaerobic) and is quicker in higher temperatures. This means that
the rate of mineralization increases thereby decreasing soil organic matter. Over time,
the decrease of organic matter decreases the source of mineralizable N. The opposite is
also true. No-till systems generally maintain or increase soil organic matter that acts as
the reservoir for N. Knowing the soil organic matter must maintain a balance of
mineralization to immobilization; building soil organic matter must require N to
immobilize back into organic matter. It takes a considerable amount of time (e.g.
decades) and N to increase soil organic matter even one percent. Producers should not
expect significant differences in a short period of time. Some studies report additional N
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requirements of 0.2 to 0.4 pounds of N required per bushel of corn in no-till production as
compared to conventtonal tillage. These same studies also showed that economic returns
were greater in no-till corn as compared to conventional tillage. Western Nebraska data
shows a 19% decrease in soil nitrogen as a result of conventional tillage after 12 years.

Another obvious result of no-till is that crop residues are left on the soil surface. Surface
residues have a direct impact on nitrogen management because of the energy required by
microbes for decomposition. Residues of different types require variable amounts of
energy to break down their organic matter, which is represented by carbon (C) to N
ratios. Crop residues with a wide C:N ratio means that microbes will consume more N to
break down the residue than crops with a narrow C:N ratio. The breaking point is at a
ratio of 25:1 and at a narrower ratio, mineralization occurs, while at a wider ratio,
immobilization occurs. Crops with a net mineralization include alfalfa (13:1) or soybean
residue (15:1), while crop residues with a net immobilization include corn stalks (60:1) or
small grain straw and grain sorghum stalks (80:1).

Management considerations for minimizing immobilization are primarily method of
application. Since microbes utilize N fertilizer as an energy source, minimizing their
uptake of N fertilizer will minimize immobilization. So, knowing that microbes are
actively working on the pieces of stalks and straw in a field, it is intuitive that minimizing
the contact of N fertilizer and residue will increase N efficiency. Any method of
injecting N fertilizer below the soil surface whether preplant or as a starter (e.g. 2 by 2
with a planter) will place the fertilizer in a manner that will maintain the highest
efficiency. If fertilizer must be applied on the soil surface, applying in a stream to
minimize contact with residue will enhance efficient use. Possibly the most inefficient
method of applying N is to apply as a broadcast over the surface residue. These
examples insinuate the use of liquid N sources, but urea is the most common N source
world wide. If urea is applied as a broadcast, the enzyme urease (present in crop
residues) will break down urea to ammonium carbonate, which can then be lost to the
atmosphere as ammonium gas. This can represent a significant loss potential in addition
to immobilization. In this example, the best option (assuming urea must be used) is to
treat the urea with a urease inhibitor. Still another available N form is anhydrous
ammonia. It is present as a gas, which must be injected below the soil surface. These
properties make it the most efficient N form for no-till.

Phosphorus and Potassium

The primary concern of immobile nutrients in the conversion from conventional to
reduced or no-till is the stratification of nutrients. The term stratification refers to layers
of varying nutrient concentrations, commonly with the greatest concentration near the
soil surface. There are several reasons these conditions develop. First is that typical
application of these nutrients occurs as a broadcast with little or no incorporation to
provide a uniform concentration through the tillage zone. The second cause of
stratification is that plants take up substantial amounts of nutrients in the plant tissue.
After reproduction and harvest, the plant material must decompose on the soil surface.
This decomposition process releases these immobile nutrients on the soil surface, which
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do not move considerable distances into the soil. Without subsequent soil mixing
through tillage, higher concentrations develop near the soil surface. This cycle is
repeated with each crop, thus exaggerating the stratification each year.

The stratification mentioned here can occur both vertically and horizontally. From the
discussion above, it should be clear that vertical stratification occurs by decreased tillage
coupled with application techniques and nutrient release on the soil surface. However,
horizontal stratification can also occur by plants removing immobile nutrients from a
zone near the plant roots and decaying on the soil surface. The other method of
horizontal stratification is by applying nutrients in bands. Bands are often preferred,
specifically for P, because it creates a zone of concentrated nutrients that remain plant
available for a longer period of time by reducing soil contact. When nutrients are applied
in this manner, the result is an enriched zone at application and a depleted zone of
nutrient uptake.

The first important consideration is whether or not stratified nutrients are a problem in
reduced or no-till systems. Next is the question of whether or not alternate forms of
application (e.g. deep band) are needed to create uniformity in nutrient concentrations.
The answer to these questions seems to vary by nutrient, location, and research study. In
an ongoing study in Kansas, altering placement strategies did not improve crop yields at
sites with a range of soil test P values from low to very high. Some studies support these
findings, while others find a benefit from deep placement. However, some studies
indicate there may be benefits from deep placement of K in stratified, deficient soils.

Another outcome of trying to overcome vertical stratification is the decreased confidence
in soil testing as a result of creating horizontal variability. This often leads producers to
question what the true soil test value is and whether or not it is reliable enough to utihze
for recommendation purposes.

Conclusions

When producers switch from conventional to reduced or no-till cropping systems, there
are some nutrient considerations that are important. First, ensure N application rate is
slightly elevated and that the method of application guarantees efficient use of the N,
When N is applied, consider the source of N to limit the loss of N. No-till producers
should realize the crop residue on the soil surface is an enormous benefit, but must be
managed carefully. When immobile nutrients are applied, have a good understanding of
nutrient requirements. Producers should realize that the most common yield benefit from
P is from a starter application. If the goal is to increase the soil test P, it must be done
carefully. Application of P in a zone will not increase the soil test P, but will only create
enriched zones. If K is required, deep banding may be warranted, but more research data
is needed to confirm this. Again, application in zones will only enrich portions of the
soil.

Ultimately, reduced or no-till cropping systems are productive management techniques
that require different nutrient requirements than conventional tillage.
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Does Stacked Corn Pay on Dryland?

Kraig Roozeboom
Extension Specialist — Crop Production/Cropping Systems
K-State Department of Agronomy

Introduction

Dryland corn acres have increased substantially in the Great Plains during the past 20
years. The National Agricultural Statistics Service (2009) reports that dryland corn acres
in western Kansas, southwest Nebraska, and eastern Colorado increased from roughly
150,000 acres in 1990 to 1.5 million acres in 2008, an average increase of nearly 75,000
acres per year. Comn yields have been highly variable in this area during that time period,
with average yield per acre ranging from 85 bu/acre in 1998 and 1999 to less than 30
bu/acre in 2002 and 2003. The average yield for the period was 54 bushels per acre.

Corn seed prices have increased at the same time as corn acreages have increased. An
annual survey of crop production input prices conducted by Troy Dumler (2009), K-State
Southwest Area Extension Agricultural Economist, showed that the price of non-traited
corn hybrids increased from $1.23/1,000 in 2005 to $2.02/1,000 in 2009. In 2009, the
price of hybrids with herbicide or insect resistant traits was nearly $0.55/1,000 greater
than the price of hybrids without those traits.

Corn grain prices have also increased in recent years. Average cash prices fluctuated

between $2.00 and $2.50 per bushel for most years from 2000 through 2006. Since then,

prices have reached highs of more than $5.00 per bushel in 2008 but dropped back to an
“average of $3.79 per bushel during 2009 (National Agricultural Statistics 2009).

Several economic and technological reasons have caused the increase in dryland corn
acreage. No-till, high-residue management practices have facilitated more intensive
cropping systems, resulting in more corn acres and usually in greater profitability.
Herbicide tolerance traits in corn have facilitated this transition by reducing the cost and
increasing the effectiveness of post-emergence weed control in high-residue cropping
systems. The availability of corn borer resistance traits has provided an additional,
effective tool for managing the often damaging infestations of southwestern and
European com borer.

For the purposes of this paper, “stacked” corn hybrids contain traits conferring resistance
to northern and western corn rootworm (RW) in addition to corn borer (CB) resistance
and glyphosate tolerance traits, Several studies have documented the effectiveness of
these traits. Oleson et al. (2007) showed that all versions of the RW traits reduced root
injury as well or better than in-furrow insecticides. Studies in [linois, Pennsylvania, and
New York documented yield increases from these traits of 14%, 7%, and 3% respectively
(Cox et al., 2009; Dillehay et al., 2004; Haegele and Below, 2009). These studies were
conducted primarily in cropping systems where corn borer is a significant threat, with
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continuous corn or in areas with rootworm variants that delay emergence or lay eggs in
soybean fields.

The value of stacked hybrids for dryland corn in the Great Plains is not immediately
apparent. Dryland corn is most often planted in complex rotations, usually including at
least two years between corn crops. In Kansas, the corn rootworm has not been
documented to display the variants found in areas of the Corn Belt (Whitworth 2009),
making rotation an effective tool for reducing feeding damage to roots and protecting
yield. Yields are often less than 100 bushels per acre, reducing the gross returns available
to pay for potentially greater seed costs. This leads to the question: Do stacked corn
hybrids pay in dryland production systems in the Great Plains?

Methods

With no access to an extended series of studies specifically designed to answer this
guestion, one approach is to use information embedded in the dryland corn performance
tests conduced every year at several locations throughout Kansas (Lingenfelser 2009).
Since 2000, these tests have included hybrids with different traits and combinations of
traits, including stacked hybrids. However, yields are highly variable across years and
locations in these tests, making calculations of average yields over years and locations
essentially useless for hybrid comparisons.

Feyerherm et al. (2004) developed a method for comparing wheat varieties across years
and locations within a geographic region with similar growing conditions. This method
assumes that the environment for each trial acts as a randomizing agent and uses yields of
check varieties that appear in all trials as a standard against which all other entries are
measured. These differences from check varieties, referred to as the differential yielding
ability (DYA), are based on the statistical model D, (v} =y, (v)+ S,(v) + L, (v}, where

Dij(v) = DYA for:

cultivar (variety or hybrid) (v) =1, 2,..., V

location (j) =1, 2,..., n

scason (year) (i) =1,2,.. . N

uD(v) = population mean DY A value for cultivar v

Si(v) = random environmental effects for season i, which are normally and
independently distributed with mean zero and variance oS(v)

Lij(v) = random environmental effects for location j in season i, which are
normally and independently distributed with mean zero and variance o2L(v).

For this analysis, the DY A was calculated by determining the yield difference between
each of the top three hybrids in each trait group and the average of two checks at each
location and year in dryland corn performance tests at Belleville, Hesston, Hays, Colby,
Tribune, and Garden City, Kansas. This set of differences facilitated the calculation of
standard errors for the DY A of each trait group, which were used to estimate significance
of differences. Because check hybrids changed over time, the data set was divided into
three sets of years with common check hybrids: 2001 to 2004, 2005 to 2007, and 2007 to
2009. The average yield of the check hybrids was added to each trait group DYA to
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provide standardized yields for trait comparisons. All tests were conducted in no-till
cropping systems with complex rotations, W/C/F, W/C/SB, etc., that did not include comn
after corn.

Results

Standardized yield estimates and standard errors for each trait group within each set of
years with common hybrids are presented in Table 1. Yields averaged 74, 88, and 121
bushels/acre in 2001-2004, 2005-2007, and 2007-2009 respectively. These averages
reflect the growing conditions in each period. All four years in the 2001-2004 period had
below average growing season precipitation (Knapp 2009). In particular, 2002 and 2003
were nearly four inches below normal during May to September. Growing season
precipitation was closer to normal in 2005 to 2007 and was at or above normal in 2008
and 2009,

Table 1. Standardized yields for top-yielding hybrids with different sets of traits from
Kansas corn performance tests during three different sets of years.

2001-2004 2005-2007 2007-2009
Trait Group  Yield SE Yield SE Yield SE
bushels per acre

Conventional 74 1.6 81 1.9

CB 80 1.1 88 2.2 124 1.5
CBRW 122 4.9
HX 80 3.0 117 4.2
HXX 97 8.2 118 4.1
RR 70 22 84 23 115 3.5
RRCB 70 3.1 92 1.9 123 2.1
RRHX 87 6.9 118 2.6
TS 90 2.8 122 24
VT3 93 . 4.2 133 1.9

The first set of years (2001 — 2004) included only conventional, corn borer resistant (CB),
glyphosate resistant (RR), and combinations of those two traits. Top yielding hybrids
containing corn borer resistance traits yielded an average of 6 bushels per acre (9%) more
than top-yielding conventional hybrids. Hybrids with RR traits and combinations of RR
and CB traits were either similar to or less than conventional hybrids in this set of years.

The second set of years included stacked hybrids with both CB and RW resistance traits
in the same hybrid. Hybrids with resistance traits yielded up to 19% more than
conventional hybrids in this set of tests. Hybrids with insect resistance traits yielded up to
11% more than hybrids with glyphosate resistance traits only. Hybrids with both CB and
RW traits had yields similar to hybrids with only CB traits.

The last set of years, 2007 to 2009, overlapped the previous set because the check hybrids
overlapped, providing a greater number of comparisons. These tests contained an
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insufficient number of conventional hybrids to make meaningful comparisons with the
various trait groups. Hybrids with insect resistance traits yielded up to 15% more than
hybrids with glyphosate resistance only. Triple stack hybrids (TS) had yields similar to
hybrids with the CB trait only, However, VT3 hybrids had a 7% yield advantage over
RRCB hybrids.

Conclusions

Results of this analysis indicate the potential for significant yield benefits (2% to 5% or
more) with stacked hybrids compared to CB only hybrids in dryland production in the
Great Plains. This advantage was not always consistent and depended on the set of years
being examined and the specific hybrids being compared. Assuming $3.79/bu market
price for corn and an additional cost of $11/acre for stacked hybrids, stacked hybrids
result in greater profits at yields of 60 bu/acre or more if they provide a 5% yield
advantage. If the yield advantage is only 2%, stacked hybrids are profitable only when
yields are 150 bu/acre or more. The yield advantage needed for stacked hybrids to be
profitable decreases as the seed price differential decreases.

A few qualifiers must be kept in mind when considering the above analysis. The data set
contained a limited set of hybrids. Hopefully the performance tests contain the best
hybrids companies have to offer, but not all companies enter their hybrids in these tests.
As a result, the best available hybrids may not have been represented in each trait group.
Another consideration is that stacked hybrids may have represented the latest genetics. In
any year, the newest hybrids were typically those with the greatest number of traits. In

addition, trait identification of hybrids may not have been 100% accurate. In other words,

some stacked hybrids may not have been included in the appropriate groups, or some
hybrids identified as conventional may have had one or more traits. The information
companies provide when hybrids are entered in the performance tests is not always
complete, opening the door for these kinds of errors. Finally, price differentials used for
the economic analysis may not be accurate. The pricing structure for hybrid seed changes
constantly, and prices paid by individual producers vary greatly dependmg on timing,
volume, special offers, etc.

It is important for corn producers to look at independent yield data, compare the whole
hybrid package — not just traits, and make their own comparisons using their own costs
and prices. Taking advantage of seed pricing and grain marketing opportunities will
reduce the yield advantage required to make stacked hybrids profitable.
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Evaluation of Annual Cover Crops for Forage Yield in a Wheat-Fallow Rotation®

J. Holman, S. Maxwell, A. Dille?, K. Roozeboom?, K. Martin®, D. Pres}eyz, A. Schlegel, J.
Petrosino’, and K. Arnet®

Summary

Producers have expressed interest in growing a cover crop during traditional fallow periods.
Western Kansas crop yields are limited by moisture and heat stress, and fallow is an important
component of the system because it stores moisture for subsequent crops. Of the precipitation
received during the traditional 14-month fallow period of a wheat-fallow rotation stores about
20% in conventional tillage and 35% in no-tillage systems. Thus there is great interest in
increasing the efficiency of storing precipitation during the fallow period. This study evaluated
replacing the fallow period with either a fall or spring cover crop grown either as a green manure
or forage crop. This report presents the first 3 years of findings on cover crop forage yields.
Triticale and broadleaf mixtures with triticale produced greater forage yield than broadleaf
species alone. Winter crops produced more forage yield than spring crops.

Procedures

Beginning in 2007, fall and spring cover crops were planted in the fallow phase of a winter
wheat-fallow rotation at the Southwest Rescarch-Extension Center in Garden City, KS. The
experiment was a completely randomized block design with four replications. Main plot was
cover crop species in plots 30 ft wide x 135 ft long. Each main plot consisted of a winter- or
spring-sown cover crop. Fall cover crop species included yellow sweet clover, hairy vetch,
winter lentil, winter pea, winter triticale, and all broadleaf species in combination with winter
triticale. Spring cover crop species included spring lentil, spring pea, spring triticale, and all
broadleaf species in combination with spring triticale. Cover crop species were changed slightly
after the first year (Table 1) once suitable cover crop species were identified in a preliminary
study. Winter lentil was substituted for winter clover in the third year. Winter cover crops were
seeded on Sept. 15, 2007, Oct. 3, 2008, and Oct. 1, 2009 and Feb., 2010, and spring cover crops
were seeded on Mar. 30, 2008, and Mar. 5, 2009. Cover crops were harvested when triticale
headed or June 1, whichever came first. In 2007, winter cover crops were harvested on May 15,
and spring cover crops were harvested on June 1. In 2008, winter cover crops were harvested on
May 13, and spring cover crops were harvested on June 1. In 2009, winter cover crops were
harvested on May 18, and spring cover crops were harvested on June 1. Cover crops were
harvested with a Carter harvester 3 to 4 in. above the soil surface, and a subsample was oven
dried at 60°C for 48 hours to determine dry matter yield. Data were analyzed with PROC
MIXED in SAS (SAS Institute, Inc., Cary, NC). Replication and all interactions with replication
were considered random effects in the model. Treatment effects were determined significant at
P<0.05, and when ANOVA indicated, significant effects means were separated with pairwise #-
tests at P< 0.05.

! This research is funded in part by the USDA-CSREES North Central Region Integrated Pest
Management grants program.
2 K-State Dept. of Agronomy, Manhattan, KS
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Results and Discussion

Triticale and broadleaf mixtures with triticale produced greater forage yield than broadleaf
species alone (Figures 1-3). Winter pea planted in mixture with triticale tended to yield more
than triticale alone (Figures 2 and 3). Yellow sweet clover did not produce enough yield to
harvest in 2008 when planted alone (Figure 2). Yellow sweet clover failed to produced very little
forage yield in either 2007 or 2008 and thus was replaced by winter lentil in 2009. Hairy vetch
winter killed and did not produce enough yield to harvest in 2009 when planted alone (Figure 3).
Legumes tended to survive the winter better when planted in mixture with triticale. When the
winter crops that did not survive the winter were excluded, winter crops produced more forage
yield than spring crops (Figures 4-6). Spring cover crops were harvested approximately 2 weeks
later than winter cover crops each year.

Future Research

More information is need on the impact of growing cover crops on winter wheat yields over
more growing seasons. Nitrogen contribution from successfully grown cover crops will be
evaluated. Yellow sweet clover does not produce enongh biomass within this type of cropping
system but might fit a crop rotation that allows it to grow longer into the summer. Hairy vetch
produced good forage yields in 2007 and 2008, but winter killed in 2009. Hairy vetch might not
be a suitable cover crop if it does not survive the winter well, can have a hard seed coat that
enables it to germinate later in the growing season, and is suspected of occasionally having been
toxic to livestock. Winter peas have not had good winter survival and not produced grain, in part,
due to poor winter survival. Planting winter peas earlier in the growing season or as a dormant
planting might increase survival. Future research will evaluate different planting dates of winter
peas on winter survival. Winter lentils needs to be evaluated over more growing seasons. Winter
cover crops out yield spring cover crops when they survived the winter.

Tabile 1. Cover crop treatments.

Season  Cover Crop Year Produced
2007 2008 2009 2010 2011
Fall Yellow sweet clover X X No
Fall Yellow sweet clover/Winter triticale X No
Fall Hairy vetch X X X x 7
Fall Hairy vetch/Winter triticale X X x ?
Fall Winter lentil X X X
Fall Winter lentil/Winter triticale X X X
Fall Winter pea (grain) X X x No
Fall Winter pea (forage) ‘X X X x 7
Fall Winter pea/Winter triticale X X x 7
Fall Winter triticale X X X X X
Spring  Spring lentil X X X X X
Spring Spring lentil/Spring triticale X X X X
Spring  Spring pea X X X X X
Spring  Spring pea/Spring triticale X X X X
Spring  Spring triticale X X X X
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Cover Crop Forage Yield
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Figure 1. Cover crop forage yield in 2007. Means followed by the same letter are not
significantly different at P < 0.05.
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Figure 2. Cover crop forage yield in 2008. Means followed by the same letter are not
significantly different at P < 0.05.
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Figure 3. Cover crop forage yield in 2009. Means followed by the same letter are not

significantly different at P < 0.05.
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Figare 4. Fall and spring cover crop forage yield averages in 2007. Means followed by the
same letter are not significantly different at P < 0.05.
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Figure 5. Fall and spring cover crop forage yield averages in 2008. Means followed by the
same letter are not significantly different at P <0.05.
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Figure 6. Fall and spring cover crop forage yield averages in 2009. Means followed by the
same letter are not significantly different at P < 0.05.
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Micronutrients and Major Crops

Dorivar Ruiz Diaz, Assistant Professor, Kansas State University

The value of micronutrients for optimum production of a variety of crops has been
recognized for many years. When needed, these essential nutrients can have a substantial
positive impact on production. However, neither the need for nor the importance of each
micronutrient is universal across the region. The need of micronutrients is greatly affected by
crop, soil properties, and production environment. With traditional thinking over the years,
thoughts have focused on band, broadcast, or foliar applications. There are always questions
about source and rate. There are, however, some new questions and ideas about the use of
micronutrients in fertilizer programs for modern crop production. In contrast to concerns
about management of nitrogen, phosphorus, and potassium in various production
environments, micronutrient management has not recently been the focus of many soil
fertility research programs.

Significant Response with Small Amounts:
Any nutrient required in small amounts to achieve optimum plant growth is, by definition, a

micronutrient. This is illustrated by a couple of examples. In the first, zinc was applied in a
suspension fertilizer in a band close to the seed and corn was grown in a field where the soil
test for zinc was classified to be very low (0.3 ppm with the DTPA extractant) (Table 1).

The response to zinc, regardless of source, was substantial. Yield was doubled by the low
rate of 0.1 1b. zinc per acre. It would not be realistic to expect a response of this magnitude in
all corn fields where a need for zinc is indicated via soil testing. These results illustrate the
value of very low rates when a micronutrient is deficient. When soil testing shows a need, the
application of a micronutrient, zinc for example will be profitable. In this research, uptake of
zinc by young corn plants was also measured (Table 1). Uptake calculated in terms of
micrograms of zinc per plant increased as the rate of applied zinc increased. The effect of
rate of applied zinc on uptake did not parallel the effect on yield.

When averaged over all rates applied, uptake was greater when a chelated source (EDTA)
was used. Uptake from the other sources was about the same (Table 2). Zinc uptake,
however, does not correspond to yield. There is research data to show that zinc uptake is
highly influenced by the probability of root incorporation. Therefore, greater uptake can be
expected when either fluid grades or suspensions are used.

A second example is summarized in tables 3 and 4. In these studies the effect of Zn and Fe
application increased yield of wheat and soybean significantly. There can be some question
about optimum rate for these nutrients for these studies, however is evident the large yield
response that can be attained with small application rates.
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Table 1. Influence of rate of applied zinc on corn yield and uptake by young corn plants.

Zinc Applied Yield Zinc Uptake
Ib. /acre bu/acre micrograms/plant

0 62.1 120
0.1 130.7 180
0.3 136.6 223
1.0 139.6 258
3.0 142.0 392

G. Reem, 2006

Table 2. Zinc uptake by young corn plants as affected by zinc source.

Source Plant Uptake
micrograms per plant

EDTA 388

Nulex 220

Zinc oxide 218

Zinc sulfate 225

G. Reem, 2006

Table 3. Effect of zinc application on grain yield and tissue Zn in winter wheat.

Zn rate Application time  Grain yield} Tissue Zn
Ib/acre bu/acre ppm
0 N/A 30.1 20
2 Fall 324 20
2 Spring 33.0 22
T Yield differences are statistically significant at the 0.05 probability

level
Lamond and Martin, 1994
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Table 4. Influence of iron applied with the seed on yield of soybeans.

Fe applied with the seedt
Location No Fe applied 0.6 Ib Fe/acre
—————— Yield (bu/acre) - - - - -
Finney Co 31.1 34.4
Lane Co 1 36.6 55.3
Lane Co 2 43.8 575
1 All yield differences are statistically significant at the 0.05 probability

level
D. Ruiz Diaz, 2009

Foliar Application of Micronutrients

Foliar application of plant nutrients has always been of interest to researchers in soil fertility
and plant nutrition. The concept seems to have merit; however, this practice is not widely
used for the application of the macronutrients due to the application rates required. Since
requirements for micronutrients are much smaller, there have been questions about the use of
this method of application.

‘Foliar application of iron to the soybean crop when iron deficiency chlorosis is a problem is
perhaps one of the most common practices. However, even though foliar application of Fe
shows an obvious effect on plant green up, questions remain regarding the effect on final
grain yield. In 2009, a study was initiated in western Kansas (4 locations). Soils at these
locations were Ulysses silt loam and Richfield silt loam with pH values ranging from 8.12 to
8.23 and EDTA extractable soil Fe varied from 2.9 to 3.2 ppm. Two iron chelated sources
were foliar applied at 0.1 1b Fe/acre at the 2 to 3 trifoliate stage. Adequate levels of P and K
were ensured for all locations.

Grain yields from this trial showed large variability and inconsistency with the foliar
application of Fe, and average differences are not statistically significant (Table 5). Foliar
application of Fe generated a rapid plant green up, however this effect did not translate into
grain yields consistently. This may be due to several factors including a low application rate
(0.1 1b Fe/acre) that did not fulfill the plant needs. This will potentially require several
applications or increase in the application rate. Another factor is the plant stage for
application and the availability of sufficient plant leaf at this stage of 2-3 trifoliate. Foliar
application of Fe should be done early enough to help the plant overcome the deficiency.
However, with the little amount of available leaf, little fertilizer may be getting in contact
with the plant. ’
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Table 5. Influence of foliar applied Fe on soybean grain yields using two varieties.

Foliar Fe Variety IC tolerance}
(0.1 Ib Fe/acre) Low High
Yield (bu/acre) §
Control 39 35
Chelated — EDDHA (6.0%) 40 35
Chelated —- HEDTA (4.5%) 37 38

T Varieties are AG3205 (low tolerance) and AG2906 (good tolerance)
TYield differences are NOT statistically significant at the 0.05 probability

level
D. Ruiz Diaz, 2009

Seed Coating is Another Concept

The need to apply small amounts of a needed micronutrient in a manner so that it is accessible to
all plants grown on any given area is a dilemma in fertilizer management. This need might be
difficult to achieve if dry materials containing the needed micronutrient are broadcast and
incorporated before planting. The problem may diminish if the micronutrient is mixed with a
fluid fertilizer, and applied in a band near the seed at planting.

Another approach if economical, would be to coat the seed with the needed micronuirient. This
approach has been used in recent years to address two problems. One is iron deficiency chlorosis
n soybeans. The second is zinc deficiency in corn.

The coating of soybean seed with iron has been evaluated in recent years. Chelated iron materials
are chosen because of ease of handling in the coating process and relatively high solubility. A
summary of one study is provided in table 6,

In this study, EDDHA-Fe was coated on soybean seed to supply approximately 0.6 1b. Fe per
acre if the seeding rate was approximately 170,000 seeds per acre. The experiment locations
were in fields where iron deficiency chlorosis had been a persistent problem. The increase in
grain yield due to the seed coating treatment is significant. Comparing the low and high tolerance
varieties, increase in grain yield due to seed coating was generally larger in the low resistance
variety. This shows the contribution of variety selection to improve this issue. Based on the
results of this and other trials, the coating of seed appears to be an effective way to supply iron
when iron deficiency chlorosis is a problem. The challenge is to make this practice cost effective;
however, in areas with severe problems the increase in yield would certainly cover the cost of
this practice.
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Table 6. Yield of two soybean varieties as affected by Fe seed coating.

High IC tolerance Var. Low IC tolerance Var.
Seed Fe treatment}
Locations No Yes No Yes
————————————— Yield (bu/acre) ~=----=-------
Finney Co 344 353 277 39.8
Lane Co 1 314 55.1 41.7 55.6
Lane Co 2 414 59.9 46.1 55.2

TAll yield comparisons between seed treatment (within each variety) are statistically
significant at the 0.05 probability level

D. Ruiz Diaz, 2009

The concept of coating seed with a micronutrient has also been evaluated previously for corn
production. The effect of the coating was evaluated with and without the application of zinc in a
band placed with the seed at planting. In this study, application of zinc either on the seed or in a
band at planting increased corn yield. Results, however, were not conclusive when a single
application either on the seed or in a band is compared. It appears that a combination of seed
treatment and banded application was not needed for optimum yield. The results of this study
show that the practice of coating the corn seed with zinc shows promise. This technology may be
especially important for growers who need zinc in a fertilizer program but are not equipped to
apply banded zinc.

Table 7. Comn yield as affected by rate and placement of three sources of zinc.

Zn Rate (Ib/acre) and Placement

0.1 0.5
Source  With Seed Top of Seed With Seed  Top of Seed
————————————————— bu/acre - == = == - w e aaa o

Nulex 218 211 213 204

Tra-Fix 201 207 213 200

Origin 210 205 201 217

Yield of control (no zinc) = 209 bu./acre

G. Reem, 2005
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Minimizing Your Risk Through Marketing

Paul A. Burgener, Agricultural Economics Research Coordinator
University of Nebraska, Panhandle Research and Extension Center, Scottsbluff, NE 69361

The past few years have brought us a whole new appreciation fo risk and the potential for
volatility in commodity markets. It has become common for the markets to move either up or
down in large swings, Ieaving the average crop producer wondering what happened and how to
catch up with these markets. For a typical wheat producer with 50,000 bushels of wheat in the
field or in storage, a daily move of $0.20 per bushel is $10,000 on the bottom line. With this type
of volatility, it has become more important than ever to understand marketing, and the
importance of having some type of marketing plan.

The typical grain marketing plan is relatively simple, depending on the goals and risk
preferences of the producer. The financial status of the farm is also critical to developing a
marketing plan. The tools that can be used and timing of sales will be influenced by both
financial position and risk preferences of the producer.

Determination of the actual cost of production for each crop is critical to development of
a marketing plan. Without knowledge of the cost per bushel, it is difficult to determine when
prices are profitable. As with crop prices, the prices of fuel, machinery, crop protection
chemicals, fertilizer, and other inputs have been volatile for the past few years. Accurate
estimates of the cost of production in these times is difficult, but necessary to set target prices.
The link for University of Nebraska crop budgets online is:
http://www.ianrpubs.unl.edu/sendlt/ec872.pdf, while the link for Kansas State University crop
budgets is: http://www.agmanager.info/crops/budgets/proj_budget/default.asp. These budgets are
an excellent place to start to develop cost projections, but actual values should be substituted
wherever possible.

Crop insurance is a critical part of the marketing plan that cannot be overlooked in
today’s high risk environment. The unpredictability of the weather in this region makes it critical
to have the crop insured, especially if pre-harvest sales are planned. Nothing is worse than having
a commitment to deliver grain and having none due to a weather event. Crop insurance will
offset some of this loss, making the consequences less severe.

Storage options will also influence the potential for making post-harvest sales. Timing of
the sales and cost of storage should be considered as real costs when developing the marketing
plan. Where the storage is located (on-farm or commercial) plays a big role in the overall
decision making when marketing grain. On-farm stored grain offers flexibility in terms of buyers
and delivery options in terms of location and timing.

Once the big decisions have been made in terms of pre-harvest versus post-harvest,
storage options, insurance, marketing tools, prices targets it is eritical to watch the markets
closely for those sales opportunities. A quality source of market information that is readily
available could make the difference between hitting the $0.20 p:e:i_' bushel upswing ot not. As we
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noted before, this could be $10,000 or more. There are a number of different sources of market
information that can be used to make these decisions, and they are available in a number of
different outlets. Knowing when the market hits a trigger point makes it much easier to actually
pull the trigger. Another option is to preset the next trigger point with the elevator or the broker
and allow them to make the trade if the point is achieved.

As we enter 2010 looking at selling the remainder of the 2009 crop and marketing the
2010 crop, there is no reason to believe that we will see a reduction in the market volatility of the
past few years. Knowing this, the opportunities still exist to price both corn and wheat at
profitable levels if we are on top of the markets. In each year since 2006, there has been a month
that futures prices averaged above $3.75 per bushel for corn (above $4.37/bu in 2007,2008, and
2009), and above $5.00 per bushel for wheat (above $6.25/ bu in 2007, 2008, and 2009).
However, the basis relationships have not been as attractive over the past few years with both
corn and wheat basis widening as the prices have moved higher, especially after the summer of
2007. This relationship and volatility is critical to making marketing decisions into the future.

Hard Red Winter Wheat Futures
BCRT: 2060 through 2009
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CBOT Com Futures
M onthiy: 2001 through 2009
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As we look forward, there will again be opportunities to price both corn and wheat at
attractive levels either prior to harvest, or after harvest. The key will be knowing what those
prices are and making the decision to sell when market gives us those prices. The fundamentals
for wheat suggest that the market is a bit flooded at the present time, but this could change over
the next few months. One positive for the U.S. wheat market is the weak dollar that has a
positive impact on export sales. As the dollar remains weak, we could see an increase in export
sales as we move toward harvest, Keep an eye on the market in April and May for some
opportunities to market 2010 wheat. In the corn market, higher fuel prices and a weak dollar are
working in favor of prices. Continued opportunities will arrive this spring and summer to market
the remaining 2009 corn and pre-harvest sell some of 2010 crop.
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Making Informed Agronomic
Decisions

inciples of On-Farm Research

@ How to figure it out
— Get educated
@RBiology never lies nor does it change very fast
@Same poes for chemistry, physics and math

— Get informed
©Find data

@Read blogs (www.newsgtali.com)

@Collect your own data

On-Farm Research Technology Aiding On-Farm Research

® Yield monitors and other precision ag
technologies are making it easier for
cooperators to conduct research,

& Allows producers to collect data to
supplement our understanding of basic crop

production.
Mass -Flow Ser}sor for
Guidance System for Yield Monitor
parallet swathing
Guidance Bars = Replication Data
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Important Points

@ Replication
— necessary for analysis and required to have
confidence in results.

-- Often does not require a great deal of extra time if
planned correctly,

® Strip plots or split planter treatments (without
replication)
— Can be confounded by planter problems
— Does not allow for analysis of data.
— Regression analysis may still be a useful tool

Using Yield Monitors to Harvest
Plots

@ Use yield monitor to replace weigh wagon (measure grain
1nass).

@ Depending on yield monitor type, use monitor to measure
grain moisture.

@ Measure plot width and length manually.

@ Calculate yields and adjust for moisture as you normally
would.

® Do not use yield monitor calculated yields!! Errors could exist
in plot length calculations by yield monitor because of
incomplete header width and GPS error.

Calculating Yield
Yield = plot grain weight / plot area / b bushel
{adjust for moisture)
Plot Area Test
Grain Wt.  Distance  Width Weight
Weigh Wagon Tape Tape na
Mass flow GPS Header
sensor Speed/ or Width na
transmission

Yield Monitors and Plot Yield

Determination
® Study conducted in Doniphan county in 1999.
® Treatments included;
— Two sizes of soybean seed sizes:
@ Large (2400 seed/ib} and small (5000 seed/Ib}
— Four planters
@ John Deere, Kinze, White, Cage-1H

-|® Plots were 300 feet fong, replicated 3 times, and harvested

with a combine equipped with a yield monitor.
@ Fach plot was also weighed with a weigh wagon.

@ Yields calculated based on the mass measured by each
system and compared.

Yield Monitor Examples
Weigh Vield Yield Monitor Examples
Source Wagon Monitor Small Seed Large Seed
‘Weigh Yield ‘Weigh Yield
T Prob of I' - - - Planter ‘Wagon Monitor Wagon Monitor
Rep 0.04 6w 1 1 Grain Yield (bufacre) - - - - -
Company (C)  0.93 0.86 AGCO-White 342 343 419 427
L Case-TH 36.1 34.1 41.0 40.7
Seed Size (8) 0.0l 0.01 John Deeve 132 2.l 44.5 439
CxS 0.25 0.38 Kinze 33.9 322 42.3 426
i ’ LSD(0.05) s
Average 38.40 37.84
C.V. 6.84 7.12
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Objective of this Session Soybean Drill Study
® We want to cover some examples of ® Objective: Evaluate soybean establishment
research projects that have been conducted and yield with driils and row crop planters.
on farms using precision ag technologies
® By examining these projects, we hope to @ Participants/Responsibilities:
generate some discussion about K-State’s — KS8U — research design and infield data collection
role in on-farm experiments — Indusiry — Planting equipment

- Producer — Land, seed and yield data

Drill Calibration

We calibrated each metering
cup ot the flufed feed drills.

Then we knew which row
we were ot when we
counted stands for
emergence percentage.

Rep - Drilt Treatments Plot Layout
DM SB Swed =
Ranen '
-~ B GR DR Dk Ly
Rep2 !?gﬁ}s%l?’m
oo bk-Diak )
:Rﬁ%g:;?%é\_igq' £ T Ng‘m’mm
N i tontrol
Rep3 - b
Rep 4
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Data Collection Extracting Harvest Data

If you make plots
3x harvest width,
you do not need
to worry about
harvest path, one
“clean” pass
should be
extractable if
planter widths do
not match harvest
widths

v
"
13
.

. en o
2’

Bt Fe St Ty T TeTA R B v e ok EE

o

Each tractor was equipped with a
GPS and means for logging data to
determine where the piots were

iocated in the field,

.
e e
ot

. e

Y
#

A

Definitions
Yield Results ® Hypothesis:
— The question you ate trying to answer.
Staggenborg Hofmann Kramer Karl e . .
~ Example: Does starter fertilizer increase yields
Deere 21.2 15.5# 205 33.0 in no-till corn?
GP71.5 21,5 14,72 21.8 31.8 @ Treatments:
GPTR 215 16.12 22.0 32.6 — The manipulations that you do to answer the
Sunflower 2.5 15.40 21.6 328 question. For the above hypc?t.hesis you might
have two rates of starter fertilizer and an
Planter 216 207 214 325 untreated control
® Levels:
-- The different treatment rates.
Treatment Selection Data Analysis
. . @ i i
@ You should think about how you are going Regression for rate'related equa.tlons
to analyze your data before selecting your — You are often looking for the optimum amount of

: . fertilizer.
treatments (seldom done in reality) seed or fertilizer

-- Select freatment levels that span the wider range
than you think you would use in management.
-+ or — your current levels work well,

® Keep it simple
— 5to0 6 treatments should be the limit early on

- Consider interactions carefully (hybrid x @Example: Cugrent corn seeding rate is 15,000 seed/a
fertilizer) you might use 12, 15, 18, 21 and 24,000 seed/a
~ Binary freatments (yes/no) can be applied via ® Regression is easy to do in Excel — “fit trend
split planter, depending on equipment. line” in graphs is the easiest
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Regression Analysis

13
114 4 .
E 0 Regression
R i a0 - T ARITE 1 00166 - 69,743
R=0.08F
L
- Linear Plateau
¥ =62+ 00X X < X,
& T
Looo L5000 200D 1500g
Seeding Eate (medincre)

ANOVA in Excel

@ Organize data by replication in
columns.

® Select Data/Data

S Hybid
g 4
et :
258 WA

AnalysisfANOVA: Single
Factor

ANOVA Results

® Which one 1s different?

@ We often use “Least Significant Difference”
or LSD

"~ LSD= tum‘j

2*Mean Square Error
number of entries

We can get the t; s value using the TINV
function in Excel

1/5/2010

Other Data Analysis

@ For non-contimious variables, Analysis of
Variance should be used

— Non-continuous variables are things like
different starter fertilizer types, planter
comparisons, hybrid comparisons, etc.

@ Simple analyses can be completed in Excel

ANOVA Results

onsidered
" “significant™

0.10 may be
acceptable

- different”

However, for
things like hybrids
- or fertilizer rates,

P-Values less than
035 are typically

1. Significant means
“The hybrids are

Calcuiating LSDs

B

C 34 TIE5338163658 8-
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Kansas Agricultural Research
Association

® Formed in 2000

@ Not-for-Profit Corporation in Kansas
® Annual dues are $100

@ Governed by a Board of Directors (5)

@ Officers include, President, Vice-President,
Secretary, and Treasurer

® List serve for members only

On-Farm Research Groups

® A mechanism for progressive producers to inferact,
@ A mechanism for progressive producers and
university faculty to work together on problems that
are of interest to all
@ Beneficial to all members
~ Producers can get answers to their questions on their own
farms
— Faculty members can conduct research under actual
production systems

Specific Objectives

® Identify new technologies practical for precision
agriculture with consideration to financial returns
for producers.

@ Identify agronomic practices that reduce
cconomic/environmental risks thus promoting
stewardship

@ Serve as a membership network that provides a

. venue for members fo share agriculture research
experiences with each other.

KARA Member Benefits (cont)

@ Winter Conferences:

— KARA is a co-sponsor with K-State for the
Kansas Precision Ag Conference held each
year. 2009 will be the 11 Annual Conference.

@ Research Grants
@ Collaborative Research Projects with KSU

KARA Research Topics
Funded

@ Phosphorous in corn

@ Low cost scil pH and VRA lime

@ Comn population

@ Soil sampling vs check book method
@ No-tili cover crop

@ BioDiesel evaluation

@ EC soil moisture model development

@ Correlation between EC, soil type, fertilizer and
yield.
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Common Production Problems
Jim Shroyer
Extension Agronomy

No matter how many acres you manage, no matter of all the precautions you have taken
something goes wrong in a particular field. It may be your fault or not, it may be the weather’s
fault, it may be the hybrid’s fault, it may be the herbicide applicator’s fault, it may be the ground
your farming’s fault, or it may be a combination of all of the above. One always want to know
what went wrong so that problem can be avoided in the future. Being able to diagnosis a
production problem requires an individual to ask the right questions and to have some
observation skills. In this session we will discuss how to diagnosis problems and examples of
common problems.

What questions do you need to ask when solving a production problem? Generally, there is a set
of questions I ask to get the ball rolling. Depending on the situation this set of questions relates
to the variety or hybrid planted, planting date and rate, a soil test, soil pH, fertilizer rate and
application method, herbicide used, herbicide rate and application timing, location of the
problem in the field, tillage practices, environmenta) factors, and previous crop and herbicide
used. Interestingly, questions related to this list will help diagnosis a majority of problems, but
when you are in the field more questions may be required. If you see patterns in the field that
may conjure up more questions related to mechanical or human-made problems, such as, what
type of planter or drill was used and what was the width of the tillage machine or spray rig.

A list of common production problems that have been observed over the recent past and that will
be discussed include:

1. drill speed and planting depth

2. compaction and traffic patterns

3. herbicide issues

carryover, drift, timing, and spray tank contamination

4. nutrient deficiencies

5. nutrient stratification

6. residue management

7. pest problems

8. weather
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Aggressive no-till crop rotations: farmer panel
Kris Schroeder and Stan Miller, farmers from northwest Kansas
Notes:
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Your full service cooperative handling,

» GRAIN - Kansas locations in Oberlin, Herndon, Ludell, Kanona, Norcatur, Jennings, Lenora, Edmond, and Danbury
Nebraska.

Over 12 million bushels of storage available

7 » Crop Production Services - Oberlin, Norcatur, Lenora

Running late model Ag-Chem RoGators, and Airflows with auto-steer, accu-hoom systems.
Also running late model fertilizer air flows with a large dry tender fleet.
Two full time on staff agronomist at our Cberlin, and Lenora locations.

»  Fuel —Three bulk fuel trucks with on farm delivery available. Fuel pumps located in Ludell, Herndon, Oberlin, Jennings,
Lenora, and_D nbury Nebraska.

¥» Propane — Mid Plains Energy delivering Propane to Cheyenne, Sherman, Rawlins, Thomas, Decatur, Sheridan, Norton, and
Graham counties in Kansas. Also Red Willow and Hitchcock counties in Nebraska.

=Mid-Plains

ENERGY

» Feed — Servicing the Decatur Cooperative Area out of the Oberlin Feed Mill. Feed products available at all locations. Proud
supplier of the Crystalyx Brand Feed in a drum.

Decatur Cooperative Association
305 S. York
Oberlin, Kansas
Office Phone 785-475-2234
Office Fax 785-475-3469
www.decaturcoop.net
“Da business with your business!”
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We've Got You Covered.....From Start to Finish

SPRAYERS.. Self—PropeIled and PuII-Type

« Case IH Patriot 3320 & 4420 Self-Propelled
» Bestway Pull-Type Sprayer

» Schaben Pull-Type Sprayer

« Wylie Pull-Type sprayer

Case IH Tractors... Get The Job Done!!

Rated #1 in University of Nebraska Tractor Tesls

« Magnum’s 180 hp - 335 HP
o Steiger4WD 285 hp - 535 HP

1| No-Till Planters & Drills for depth control
1| in planting, and a uniform stand.

Case |lH - Kinze - Sunflower
Great Plains - Crustbuster

Precision Fertilizer Placement
In No-Till Fields

DMI - Orthman - Yetter

Guidance Systems and Auto Steer
Case IH Trimble ‘ Ag Leader Raven

And The Most Important Step..
Harvest every bushel with aj

Case IH Axial Flow Combine and|
leave your field ready for next year with|
a Shelbourne Stripper Header

Financing Available on All Equipment—Attractive Rates and Options!

Hoxie Implement Co., Inc. Hoxie, K§ 785-675-3201
Colby Ag Center, L.C. Colby, KS 785-462-6132
Oakley Ag Center, L.C. Oakley, KS 785-671-3264
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with the HIgh Plains Sunflower Committee

Enhancing sunflower production through education, research,
and promotion

Please take a moment and assess the financial advantages
sunflowers can provide your farming operation this next
growing summer. Whether itbe oils or confections, outstanding
opportunities are available for sunflowers this next year. To
view the latest information on yield trials, revenue assurance,
market prices, elevators taking sunflowers, chemical options,
and other important topics, please view the National Sunflower
Association web site: http://www.sunflowernsa.com/
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Its exclusive 6-post application cab is made for visibility in sprayers, not tractors. And its
120-foot boom and 1,300-gallon product tank make quick work of the largest fields. The
new line of RoGator® sprayers is built for those who demand a professional job. They're
what you'd expect from the leader in sprayers. See more at

Hays, KS Colby, KS Sabetha, KS
785-735-2651 785-462-2412 785-284-3401
Hillsboro, KS
Smith Center, XS  Elinwood, KS Salina, KS 620-947-3182

785-282-68061 620-564-2255 785-825-8177

www.langdieselinc.com
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Crop
Production PS
Services W~

8 Northwest Kangas Tocations to Sérvé Youl

LIAP/CPS Wholesale UAP/CPS Retail UAP/CPS Retail
Goodland Hoxie Hill City
1-800-234-0815 1-785-675-3354 1-785-421-6275
UAPI/CPS Retail VAP/CPS Reétail CPS8 Retail
Oberlin _ Wakeensy Goodland
1-785-478-3454 1-785.743.2724 '1-785-899-3636
CFPS Retail CFS Retail

Brewster Qakley

1-785-694-2286 1-785-671-1025

bg—Paa'!'

...-Oa-o ke ATV

Black Label RiseR. .

MARKET DATA, INC.

A Farm Profit Enhancement Service
Some of the services provided by Market Data include:

1. Marketing advice called Greg’s Gossip provides target prices for marketing grain, current news and
analysis on at least a weekly basis. We held a meeting on June 11, 2008 in which we alerted our clients to
the brewing Petfect Storm that could cause lower grain prices and we went over specific steps they could
take to lock in some of the large profit opportunities that were available to grain producers at that time.

2. Risk Reward is an online tool that allows producers to enter their own variable costs, crop insurance APH
and coverage level, their target yield and then we update the insurance coverage and localized cash price
to see which crop has the least Risk (insurance coverage less input costs} as well as Reward (target yield
times current price less input costs).

3. Marketing Plans are available with e-mail alerts when a certain target price has been or is within $.05 of
being reached. This allows producers to enter their own plans yet keeps them informed about meeting
their goals on at least a weekly basis.

4, Multiple reviews and analysis on exports, fund positions and trends, basis levels, USDA report summaries
and analysis and a new service to review the ACRE program are also available,

5. Two hours of One on One advice is included in our low annual service cost of $400 for one commodity
with an added hour for each additional commaodity subscribed to at a cost of $100,

For more information on our services call Greg Lohoefener at 1-800-867-8289 and/or visit our website at
www.marketdatainc.com . GIVE US A TRY !!
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Welcome to the “Cover Your Acres Winter Conference”

Please attend our meeting sessions and stop by our bhooth
for Bayer CropScience Innovations updates.

Bayer CmypScience LP, 2 T.W. Al exander Drive, Research Triangle Park, NC 27709, Always read and fotlow label instructions. Bayer (reg'd), the Bayer Cross (feg’d), Balance Flexz,® Corvus,® Huslie”
Igrite® Landis,® Olympus® Prosaro,® Stratego® are srademarks of Bayer. Balance Flexw, Corvus, Huskie, Ignits, Laudis, Olympus, Prosaro, Stratego are Restricted Use Pestivides. Balance Flexy, Corvus,
Huskie, Ignite, Laudis, Olymypus, Prosaro, Siralego, arenot registered in 9l states, For additicnal information call toll-free 1-864-99-BAYER {1 866-992-2837) orvist our Web site at

wrw BayerCropSciencels.com.

Elwood, NE Kirle, ©D
2002454241 8a6-449-0641

Gothenburg, NE
BEE-537-3511
- aa

T T85-593-5635
kbr.:_r_.sk;:r Herm Services :
Clay Center, K3
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FERTILIZER & CHEMICAL

Find out what so many of your neighbors already know
Sims Fertilizer &Chemical is the place to go!

www.simsfarm.com
800-821-4289

SureFire Ag specializes in providing
variable rate fertilizer application
systems for all makes and models
of planters, strip-till machines and

9904 N. Hwy 25 fertilizer applicators.

Atwood, KS 67730
(866) 626-3670 Speak with a SureFire Application

www,surefireag.com Control Expert to learn more.
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United Sorghum Checkoff Program
4201 N. Interstate 27, Lubbock, Texas 79424
phone: 1-877-643-8727, fax: 1-806-749-9002

Silver Sponsors

Ag Leader Technology
Russ Morman
PO Box 2348, Ames, 1A 50010

Red Willow Aviation
Mark Vlasin
PO Box 444, McCook, NE 69001

Ag Pro Crop Insurance
Joni Jackson
PO Box 100, Hays, KS 67601

Sorghum Partners
Jon Tucker
8400 South Kansas Circle, Haysville, KS 67060

Evan’s Enterprises
Bryan Evans
PO Box 2013, Olathe, KS 66051

Olsen’s Agricultural Lab
Christine Grooms
PO Box 370, McCook, NE 69001

Crop Quest Agronomic Services
Grant Havel
PO Box 1715, Dodge City, KS 67801

Truimph Seed Co.
Maurice Haas
611 W. 6™ Street, LaCrosse, KS 67548

Bridges Group Inc.
Dave Donovan
117 N. Kansas, Norton, K5 67654

CHS Inc.
Dale Hazuka
7085 HWY 40, Quinter, KS 67752
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AgVenture Select Seed
Rod Spencer
37559 Rd. 718, Culbertson, NE 69024

Northern Sun/ADM
Joni Wilson
6425 Rd. 14, Goodland, KS 67735

Crust Buster Speed King Inc.
Wayne Daubert
PO Box 1438, Dodge City, KS 67801

Kansas Corn Commission
Sue Schulte
110 W. 4% Street, Garnett, KS 66032

Channel Bio
Brooks Brenn
Herndon, KS 67739

Dreamland Industries
Brian Bluhm
246 Bacacita Farms Rd., Abilene, TX 79602

McCook National Bank
Matt Teller
PO Box 1208, McCook, NE 69001

Fontanelle
Krystal Einspahr
1955 E. Military Ave., Fremont, NE 68025

Yield Master
John Swiercinsky
818 W. South, Salina, KS 67401
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Syngenta
Derrick Tice
PO Box 83, St. Francis, KS 67756

BASF
Doug Dreiling
314 W. 32™, Hays, KS 67601

Exapta
Brent Calson
PO Box 26, Courtland, KS 66939

McCook National Bank
Matt Teller
PO Box 1208, McCock, NE 69001

Colorado Conservation Tillage Assoc.
Jon Wicke
1170 Black Hawk Rd., Eaton, CO 80615

Kansas Corn Commission
Sue Schulte
110 W. 4™ Street, Garnett, KS 66032

AgrilLead
109 9" Street
Bunker Hill, KS 67626

Winfield Solutions
Bob Hardenburger
4415 17" Street, Greeley, CO 80634

Precision Planting

Ronald Neff

5772 W. Road 130 N, Selden, KS
67757
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