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Coordinated by:
Brian Olson, K-State Extension Agronomist — Northwest
Please send comments or suggestions to bolson@oznet.ksu.edu

CEU credlts for CCAs have becn apphcd for all umvérs1ty sessions except farmer panels. *CEU. éredlts for 1A for
Commercial Pesticide Applicators have been approved.

To become a member of the Northwest Kansas Crop Residue Alliance, please call Stan Miller at
785-693-4561

PLEASE TURN ALL CELL PHONES OFF OR TO VIBRATE. THANK YOU
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Weed Control in Grain Sorghum,
New and Old

Dave Regehr
K-State Agronomy

drepebr@ksu.edu
Maobile: 785-532-9216

EPA Approved Section 18 Emergency
Exemption in KS in 2006

» Objective; Allow use of soil-applied Lumax
in grain sorghum

* Emergency: to control triazine- and ALS-
resistant pigweed (Amarantitns) species

» Lmmax contains Dual Magnum, atrazine,
and Calliste

Section 18 Emergency Exemption Process

+ Requested by KS Sec., of Agrie. Supported by
grower organizations, Syngents, K-State R&E

.

Documenting the biclegical emergency

— What triggered #?

— Could It not have heen foreseen?

— Percent of crop Hkely to be affected?

-~ Percent yield losses over & range of infestation levelsT
- Why current tortrol methods not adequate?

Documenting the gconomic emergency

— Veriftable yleid or qualliy loss estimates with mext best
alternative

K-State Locations for Testing Sorghum
Toterance of Lumax and Camix

2003-2005

Grain Sorghum Injury, 1X Use Rates

15 site-years in Kansas

Camix Lumeax SITM 2Lqt
2qt/A 25 q/A  BLOMIS gt 1Xuserates

Grain Sorghum Injury, 2X Use Rates
15 gite-yenrs in Kansas

Corix tomed  BEM 214
AqitA Sqi/A BLIIM 15qt

2 yse rates

Grain Sorghum Yield, 1X Use Rates
15 site-years in Kansas

Bu/h

" g B
Camix Lemax BIM2Lqt & o
e 2qrA  OLIMLAG § O
1X usa yates

Grain Sorghum Yield, 2X Use Rates
15 site-years in Kansas

BufA
5.

84
0

85

8z §
Comix Lumax BLIM 42 q1

4qt/A Boqi/A BLITMA 304t
2Y userates

+

2006 Emergency Exemption Provisions

Rate: 2.5 gt/acre

Timing: 7 to 14 days preplant

No use on coarse-textured soils; no soil
incorporation

Only on Concep-ireated grain sorghum seed
Allowed tank mixtures for burndown, e.g.
atrazine, glyphosate, paraguat, 2,4-D
Indemnified Iabel: risk (of crop injury or
failure to control) rests with end user
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2.5 qt Lumax contains
* 1.57 Ib s-metolachlor (1.75 pt Dual 1¥
Muagnum
* 0.63 Ib atrazine (0.63 qt AAtrex 41)
+ 0.168 b mesotrione (5.36 fl oz Calfisto)

¢ 2.1 qt Bicep IT Magnum contains
~ 1,26 1b -metolachler
—1.63 Ib atrazine

2006 Field Experiments iz KS

» Compare soil-appHed Lumax with labeled
soil- aad foliar-applied treatments for
control of Palmer amaranth and other
broeadteaf weeds, as appropriate to study
site

Sedgwick County Expt: Clearwater

+ Clearwater Coop

— Blanket gilt loam, o-til!

— Highly variable pigweed pressure

— Sorghum planted 22 May; gronad dry and hard

— FRE (NOT LPF) on 24 May; POST on 18 June

— Precip: 0.9” at 13 Days After Planting; 0.4” at
19 DAP; 1.9 at 22-26 DAP

— Yiedd: dry weight of sorghum keads clipped on
24 Aungust

Palmer Amaranth Control in Grain Sorghum
Clearwater, KS, 2006 (Regehr & Cramer)

Palmer Amaranth Control in Grain Sorghum
Clearwater, KS, 2006 {Regehr & Cramer)
Rate %% Congrol (DAT} Hivet

Rate -%a Coantrol (DAT)- HWpt
FRE tmis 27 39 87 Lh/A
Lumex 2.5 gt 95 94 93 4591
Bicep Maguum 1.67 q 3 33 46 kil
Duel Mugnum Ipt - 5 44 2942
Atbrazline 1.4 qt 6 13 24 1972
Unireated Check - - - - 2176
‘Weed-Free Chk - - - - 4224
LSD, 05 21 n il 2085

PREPOST tmis 27 39 87 Lb/A
Duai Magnum Ipt 8 5 4“4 2542
DM/Buctril fipt B 13 34 2856
DM/Peakteoc 10.75 02 & 246 33 2820
DM/Claréty fBfez hi:3 54 56 1856
DM/ Ainrtnis 5oz & 14 2 2131
DMILA-D amine Hpt 9 34 43 2346
Untreated check - - - 2176
Weed-free Check - - - 4224
LSD 4505 21 21 23 2085

Sedgwick County Expi: Colwich

+ Gruenbacher Farm

- Blanket sif¢ loam, tilled; corner of center-pivot
field

- Extremely high Palmer pigweed pressare; >250
plants/ft2

— PFlanted 15 June into disked ground

—PRE (NOT LPP) on 18 June; POST on 7 July

— Precip: 1,0 at 1 DAP; 0,5” at 4 DAP; 1.6" at 7
DAP

— Yield: sorghum plants clipped on 24 August,
dried, weighed

1.4 q/A atrazine applied 3 days after 15
lanting; y

2.5 qY/A Lumax applied 3 days
§ alter 15 June planting; pictured

7 Jul

Palmer Amaranth Control in Grain Sorghum
Colwich, K8, 2006 (Regehr & Cramer)

Rate % Cuntrol (DAT} D Wpt

PRE tmits 2 35 63 LA
Lumax P 91 5 s 3376
Bicep Mognum F67 qt 7w 41 15 2002
Daral Megnum ipt 51 13 13 ™

Atrazine 144t 13 3 E) 648
Untreated Check - - - - 384
‘Weed-Free Chk “ - - - $128
LSD (305 15 2 15 108
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Palmer Amaranth Control in Grain Sorgham
Colwich, K8, 2006 (Regehr & Cramer)

Rake -% Control (DAT)- DWgt
PRE/POST 2 35 63 EbA
Duat Magnum 1pt 51 13 13 731
DALBuciril 1pt 54 19 11 1321
DM/Peak+eec 10.75 oz, 45 20 14 j3t
DM{Clarity 18 loz 36 48 36 2939
DM/ Aim-tals M5Mez 58 34 16 2037
DMILA-D amine fpt 45 48 3 2680
Unireated check - - - 384
Weedfree check - - - 5123
LSP g 15 21 16 1083

Stevens County Expt, 2006

Clay loam soil previously planted to wheat, Strlp-
Hll seed bed preparation Janaary 2006.

Kuchia burndown with 0,75 Ib ae glyphesate on
June 1; Pioneer 85Y34 planted on May 31 at
28000 sfa, EPP = May 18, PRE = June 1, and
POST on July 8. EPP and PRE @ 20 gpa, POST
@ 10 gpa spray solutions.

Weeds; KOCZ = Koeltla scoparia; Ruth = Russian
ihistle; Paam = Palmer amaranth; Pavi=
puncturevine

Yield: grain harvested 24 October

Stevens County Expt, 2006

= Slight drought stress at the time of burndown led
to inadeguate contral of established kochia;
significant pressure from kechia regrowth

+ Atrazine PRE with POST Peak controlled Falmer
amaranth $0% suggesting that most of the
population was nof ALS or triazine resistant

Broadleaf Weed Control in Grain Sorghum
Stevens Co, K5, 2006 (Thompson & Roberts)

Rate —% Control 7/21—  -7/7- Yield

PREPLANT KOCZ Rxth FPaam Pavl Bofa
Luthax 2.5t 71 94 87 W n
Bicep Lite M 13 qt 94 99 88 94 56
Diral Mag ipt 80 88 81 96 47
PRE

Lamax 28qt 75 96 9 o8 3
Birep Lite M 13 gt B3 95 23 95 41
Dl Mag 1pt 78 91 B8 9% 30
LSD 05 12 5 9 9 28

Broadleaf Weed Control in Grain Sorghum
Stevens Co, K8, 2006 (Thompson & Roberts)

Rate —% Cantral 7/21— ~7/7- Yield
FRE KOCZ Ruth Paam Puvi BwA
Lwmax 25qt 75 5% 41 28 n
Lamiex Zqt 18 54 87 95 33

PRE/POSY
Atra/Peak+nis 1g¥/D.Sez 92 "8 89 95 42
DM/Penttnls  1pt/0Soz 87 35 35 %4 43

Untreated - - - - - 11
Weed-free - - - - - £0
LSD 05 12 5 9 9 23

KSU Agric Research Center - Hays, 2006

No-till field with 2005 wheat stubble; maintained
weed-free

Preplant en 18 May; planted and PRE on 30 May;
POST on 19 June

Precipitation adequate for activation: 0.5” during
22-31 Miay; 1.7” during 11-17 June; then very dry
until mid-August

Low weed pressure: Prsp = prosirate spurge;
Tapw = tumble pigweed; Pavi = puncturevine
Yield: grain harvested 10 November

.

Broadleaf Weed Control in Grain Sorghum
KSU Ag Res Cntr, Hays, 2006 (Stahlman & Gefer)

Rate —% Controf 9/6--—  Yield
PREPLANT Prsp  Toupw Pavi Buw/A
Lumax 25qgt 99 L3 {11 ]

Bicep Lie M 15qt 9 9 W W
PRE

Eeamox 23qt 100 180 0 24
Bicep Lite M 15qt 100 9 923 19
Lumex 2 gt 100 180 98 19
Untreated - - - 20
LSD gon 6 & 7 L3

Broadleaf Weed Control in Grain Sorghum
K8U Ag Res Cutr, Hays, 2006 (Stahlman & Geler)

Rede —% Control ¥#6— Yicld

FRE/POST Prsp Tupw Puvi BuwiA
Bicep Lite M 1.5qt

Staranetatraz /0.67pt-lpt 140 100 06 22
POST
Marhsman 1qt 88 g2 95 23
Stareuetatrateoc  0.67ptH.5pt o 1e0 100 23
Aimtatrateoc 0.75flozH1.5pt 140 100 93 2%
Afm+24-Datnls  0.75floz+1pt 50 75 98 21
Untreated - - - 20
LSDy e, § 6 7 6

Pigweed Control with Lumax in 2006

» Coatrol generally, but not always, satisfactory
= Requires adequate rainfail for activation

+ Possibly more control difficulties with [ater-
Seasoil uses:

— Pigweed more vigorous at warmer temperature?
— Activation maisture less dependable?

Needs context of an integrated approach to
weed management

— Crop rotation

— Good control in wheat stobble ahead of sorghum

.
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Lumax for Grain Serghum in 2007?

+ Renewal application from KS Dept of Agric;
encourag t from producers wel

+ Syngenta decide on label
— Indemnification langnage?
— Split applications enconraged: 1.5 qt LPP

followed by 1 gt PRE, or 1.25 gt LPP fir 1.25 qt
PRE

= K-State will support application with new
control data

2006 — Another Round of K-State
Tests on Lumax Tolerance by Sorghum

* Five on-station sites: Tribune, Hays,
Hesston, Manhattan, Ottawa

+ Two application timings:
~10-14 day preplant vs. Preemerge

+ No surpriscs

* Sorghum injury at Hesston and Otftawa due
to timing, rates, and rainfall

Lumax at Hesston Field, 2006
(Mark Claassen, K-State Agronomist)

* LPP on June 3; pianted and PRE on June 16
* 3.5 inches rain, mostly 1" few days after planting
+ Considerable sorghum injury from 2X (5 qt/A) rate
of Lienax PRE
— 50% stunt carly; 4-57 stunt at 40 days
— 10% stand Ioss
— Delayed flowering
— Siauillcant yield loss

* Less severe injury, no yield loss, from 2X Lumax
Lpy

Lumax at Ottawa Field, 2006
(Larry Maddux, K-State Agronomist)

* LPP on May 13; planted and PRE on May 24
+ 2.5 inches rain in £* week after planting
« Significant sorghum lnjury from 2X (5 gt/A) rate
of Linax PRE

- Seedlings w/bleaching: 0% @ 1 wk; 15% @ 2 wk

— Stunting: 48% @ 2 wk; 25% @ 4 wk

— Delayed fowerlng

— Yield Toss: yes at 90%; no at 95% confidence levels
Less severe from 2X Lontax LPP

Potential for Use on Coarse-Textured
Soils?

+ Syngenta grain sorghum trial conducted
near Osceola, Nebraska

* Sandy loam soil with a CEC = 6; pH = 6.8
+ Liummery applied PRE at 2.5 qifacre

= Trrigated after application and prior to
sorghum emergence

Worst Case Scenario Trial on Sandy Seil

* Very severe prain sorghim injury cbserved with Lisma,
Blcep ¥ Magnurt and Bicep Lite I Magnum
+ Nelther Bicep product Iabeled for serghum on saudy soils

o the label .

Postemerge Backup if Soil-Applied Not
Satisfactory?

+ Early-POST herbicides with contact activity;
kill via foliar burn

— Want “established” sorghum; broadleal weeds
less than 2 inches

* Atrazine + crop oil concentrate

+ Bromoxynil (Buctril, Broclean ete.) +
atrazine

= Carfentrazone (Afm ete.) + atrazine + NIS

Postemerge Backup if Seil-Applied Not
Satisfactory?

Mid-POST herbicides with systemic activity, on
broadleafl weeds 4-8” tall

Peak + atrazine + crop oil cone.
Ally +2,4-D

Dicamba + atrazine

2,4-D + atrazine

Starane for kechia conirol

Paramoant + atrazine + MSO: some posiemerge
grass activity; also fleld bindweed control

Other Options for Selective Control

+ Caultivation; Canopy sprayers to apply glyphosate
under hoods between sorghum rows

8
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Developing new weed control options for sorghum

Mitch Tuinstra
Director — Center for Sorghum Improvement

Sorghum producer surveys indicate that grassy weed control is a major limitation to sorghum
production in the Central Plains. Although herbicides are an important component in grain sorghum
weed management, post-emergence management of grassy-weeds continues to be a problem. Many
producers currently use pre-plant herbicides such as atrazine and metolachlor, followed by post-
emergence herbicides such as atrazine, 2,4-D, and dicamba. However, absence of rainfall to activate
these herbicides may decrease their efficacy, and post-emergence herbicides are not always available
or may cause crop injury. Furthermore, several important weeds, especially Amaranthus, have
developed resistance to commercially available herbicides such as atrazine.

The K-State Center for Sorghum Improvement is actively pursuing research to develop new post-
emergence weed control options and strategies for use in sorghum production. One project focuses on
development and optimization of acetolactate synthase (ALS) inhibiting herbicide technologies for use
in sorghum to provide a cost-effective, one-pass, post-emergence weed control program. A sorghum
genotype with folerance to ALS inhibiting herbicides, hereafter referred to as Tailwind, was identified
i 2003. Seeds of Tailwind and a herbicide susceptible genotype were evaluated with imidazolinone
(IMI) and sulfonylurea (SU) classes of ALS inhibiting herbicides. In each treatment, the Tailwind
plants showed essentially no damage after spraying and the conventional sorghum plants were dead
indicating that Tailwind had cross-resistance to IMI and sulfonylurea classes of ALS inhibiting
herbicides.

Tailwind was crossed with various elite sorghum parent lines. Progenies derived from these crosses
were evaluated to determine the number of genes involved in the expression of the tolerance trait.
These studies indicated a major, partially-dominant gene with the expression of tolerance being
influenced by additional modifier genes. Plant breeding efforts were initiated by backcrossing the
tolerance trait into commercially important sorghum pollinator parents including Tx430, Tx2737,
Tx2783, 00MN7645, and HP162 as well as important sorghum seed parents including Wheatland,
Tx3042, OK11, QL41, and Tx643 with selection for herbicide tolerance in each generation.

Gene sequencing efforts were initiated to determine if a target sight mutation in the ALS gene might
explain the herbicide tolerance phenotype. Two amino acid mutations were found in the herbicide
resistant genotypes. One of the mutations, a Tryptophane to Leucine conversion in the ALS enzyme,
has been associated with expression of IMI and SU herbicide tolerance in numerous crop and weed
species.

The Kansas State University Research Foundation (KSURF) currently is working with potential

AgChem Industry partners to identify and register new herbicide compounds that can be
commercialized to provide improved grassy weed control options in sorghum.
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The 2007 Farm Bill

Troy Dumler
Extension Ag Economist
K-Stale Research and Extension

Driving Factors for the 2007 Farm Bill

» Economic Conditions
» The Budget
» Trade

» Political Environment

Caver Your Acres Winter Conference
Qberlin, KS January 23 & 24, 2007 -d

Economic Conditions

» Net farm income is down in 2006
» Estimated at $58.9 billion

= Down from record $85.4 and $73.8 bitlian in 2004 and
2005

= t{-year average = $57.2 billion
= Crop income looks good in 2007
> Importance of government payments
« Averaged 23% of NF{ In 1990s
= Averaged 31% of NFI in 2000s

Net Farm Income and Government
Payments (1996-2006)

100

a0

Blllion §
o
=]

40
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03 2004 2005 2006F

=1 NF] W GP ~4~GP % ofNFI w
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76000 160
[EENFi £ Govt Prats ——GP % oI NFI|
60000 | @ i 160
: - 140
56000
: L 120
anoo0 1 100 §
: 8
% 3000 14 Lo 3
20000 [ 5
40
10000 2
0 : o
1996 1907 1998 1999 2000 2001 2002 2003 2004 2005

10

Government Payments by Program
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ABARE Study on Elimination of U.S.
Farm Subsidies

» Net present value impact of elimination of
U.S. subsidies (2007-2020)
» $120 billion in budget savings
= $65 billion loss in gross farm income without
improved market access
$50 billion loss in gross farm income with less
ambitious market access improvements
$7 billion galn in gross farm income with more
ambitious marke! access improvements

ABARE - Aysiralian Bureau of Agricultural and Resource Ecenomics %’

Change in US crop gross income with
elimination of subsidies (2007-2020)

Percent

Soybeans  Wheat Com Rice Cottan Sugar

Source: ABARE w

Issues with Current Government
Programs

» Equity of Farm Income Support
= One of the most common criticisms of farm subsidies
is that “large farms get all the payments”
» Effectiveness of programs in low yield/high price
environments
» Farm household income is higher than nonfarm
household income

| The Budget - Deficits Are Not the Only
Factor

200 2.0
ER Budget Balabee,
100 —+-% of GOP 110
0

i t
=
8-100 g
i &

=200

-300

-400

1965 1970 1973 1977 1981 1985 1980 1896 2002 2007

The Budget

» Budget Baseline

= 2002 Baseline vs. 2007 Baseline

= Each year the Congressional Budget! Office estimates
the cost of current programs 10 years in the future
Current forecasts call for higher commadity prices,
resulling in lower government payments
If the budget baseline is reduced, fights for resources
could get injeresting

Cover Your Acres Winter Conference. 2007. Vol. 4. Oberlin, KS

Budget Baseline

» According to Farm Bureau
= Nutrition funding expected to increase 15%
» Conservation funding will rise 35%

= Commaodity programs will decrease 42% to $57 billion
over six years {half of authorized $ in 2602}

Scurce: AFBF, Dec. 7, 2006 w
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Commodity Credit Corporation Outlays

13
= \\ .
£ 20 7\ -y
E
v 15 \
i}
k-3
§ \/
g 10

5 T T T T

2003 2004 2005 2006 2007

——2002 Estimate ~&-CCC

| Trade

» WTO (Doha Round} Negotiations
= InJuly 2004 all members agreed to the foliowing
regarding agriculture:
- ¥nprove market access {reduce tariffs on imports)
- Eliminate export subsidies
— Reduce trade-distorfing domestic subsidies {farm payments)

12

| Trade

» WTO {Doha Round) Negotiations
= Hoped to have agreement by December 2005
» Agreed to complete a blueprint agreement by April 30

» Vowed fo complete the entire round by the end of
2006.

Talks suspended in July 2006

President's trade-promotion authority (TPA) expires in
July 2007
2002 Farm Bill expires in September 2007

Trade

» WTO Litigations

» Brazii case against US cotton
- Step 2 program ruled illegal, had to be fixed by July 1, 2005
— Export credit guarantees for other commaodities suled illegal
— Determined that direct payments are not Green Box subsidies
because restriction on planting fruits and vegetables

» More litigations likely i agreement not reached

The Political Environment

» Democratic Congress
* House Ag Committee Chair — Collin Peterson (MN)
= Senate Ag Committee Chair — Tom Harkin {IA)

» Both like the current farm bill and want to focus
more on energy

» Peterson would also like a permanent disaster
program
= Harkin would like {o focus more on conservation

The Political Environment

» More players speaking out on Farm Bill {more
negative coverage)

= Nutrifion and food assistance are key to the Farm Bill
coalition

~ Some are starting to question why grains are subsidized and
“more nigritious” foods are nol

= Anti-poverly groups speaking out against ag subsidies
as a cause of globai poverly (Oxfam)

» Conservation groups (EWG, American Farmland
Trust)

» Developing countiries
> Ag groups not united -
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Sources of Government Payments

Counter-
Cyclical
Pmits

Direct
Paymenis

Marketing

Loans

———— Percent of Total Support ———-

Corn a3 28 39 100
Soybears 57 14 29 100
Cotton 1 53 38 100
Rice 23 23 54 100
Wheat 9 25 66 100

Sonrce: Informa Economics

The Political Environment

» More players looking for additional funding
= Conservation
» Food safely and homeland security
= Rural deveiopment
= Energy
= Fruits and vegetables

Options for the 2007 Farm Bill

» Change little from the 2002 Farm Bill

> introduce “Income Assurance” programs that
guarantee revenue instead of price

» Concentrate on “green” conservation programs
» Focus more on renswable energy

> [nclude other commodities

» 777

Timeframe for 2007 Farm Bill

> 2008
« Congressional hearings
= WTO negotiations stalled
» 2007
= Organize Congressicnal committees and staffs
= Hold additicnal Congressional hearings
= Administration recommendations in late Jan. or Feb.

= Pass final version by Sept. 30, or extend cusrrent 2002
Farm Bill one year

=

Cover Your Acres Winter Conference. 2007. Vol. 4. Oberlin, KS
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Olsen’s Agricultural

. Bob Ols:
210 East First - PO Box 370
McCoek, NE 69001
L Phene 308.345.3670 Fax 308.345.7880

Email —~ bobolsen @olsenlab.com
e MEbslte - ww.olsenicb.com

Topics

1. Starter Fertilizer
2. Benefits of Soil Testing

Development of Fertilizer Placement
Systems

m Broadcast

m Knife in anhydrous ammaonia
m Starter fertllizers

= Fertigation

® Dual placement

® Dribble band

m Deep placement
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Increasing Fertilizer Use
Efficiency

Presented to:
Cover Your Acres Winter Conference
Oberlin, KS
January 23 & 24, 2007

§

Progression of Soil Tillage Systems in
the Last 100 Years

| Moidboard Plow
= Conventional

= Minimum Tillage
m Stubble Mulch
m Ridge Till

m Strip Tili

m No Till

Use of Starter Fertilizer

a Definition
m Used in all tillage systems
m Benefits

= Early growth response caused by cool, wet soll
condifions.

m Low OM soils have limited mineralization
potentlal.

m Dryland solls have no nutdents from
application of jrrigation water.

u Fertilizer rate reduction for P,O, and Zn.

m Yield response when sofl tests are high.




Corn Yield Response to Starter Fertilizer

Tir. Baraey Gordon
Department of Agronomy, KSU - Manhastan, KS

Starter Fertilizer Placement in High
Phosphorus Soils

E. Ronail Mulford -~ University of Maryland

Corn Yield Response to K in NPK
Starter Fertilizer

I, Bamey Gordon — of Apronomy, KSU— Mmbattan, KS

Soil conditions:
*pH=62
*OM=24%

*Bray P1 =40 ppm
*Exch K = 420 ppm

Starter fertilizer

combination:
*28% UAN
*10-34-0

LR e KT5 {0-0-25-17)

Reduction of Application Rate if Fertilizer

is Applied as a 2 x 2 Band
Nutrient % Reduction
N 1]
PO, 25 (dual)
P05 50 (band)
K0 ¢-10
) 010
Zn 75890

Guidelines for Salt Injury to Corn, Sorghum, &
Soybeans from Application of Starter Fertilizer

Placement Sandy Seils Non-sandy Soils

Salt Index
With Seed 5 5-7
%7 10 %" fom seed 10 10-15
1" to 2" from seed 20 20-40
> 2" from seed 204+ 40+

Salt imdex = NHN + K,0+ (1.5 x 8} per acre
Note: The amosnl of starler fertitiver for soybeans is % of the above amonnts,

Calculation of Salt Index

Cover Your Acres Winter Conference. 2007. Vol. 4. Oberlin, KS

20 gallons 8-20-5-5-0.5 per acre
228 Ibs. product/acre
18 lbs. NH-N/acre
11 Ibs. K,Ofacre
17 Ibs. S/acre (%5 x 1.5)
486 |bs./acre = Salt Index




Soil Test Guidelines for Use of Starter
Fertilizers for Corn with Yield Goal > 180 bu/a

Soil Test Starter Fertilizer Only
Bray P1 25 — 506 ppm
Bicarbonate P 18 — 30 ppm
ExchK 200 - 400 ppm
CaP Ext. § (OM < 1.5%) 8—15ppm
DTPA Zn 1.0-12 ppm

Note: A starter only or starter/broadcast application can be
used at lower soil test levels,

Soil Phosphorus Mobility

Dr. John Kovar
National Soil Tilth Laboratory — Ames, 1A

H . ’

LN
i B, Sy

Bt Pushla ot b $68daps aler il
pgmatonsd 15 5. 1050 vl 600385 1 dighef koo o 59 2ido 8
SO

Soil Testing Opportunities

m Objective of soil testing is 1o optimize crop yields.
m Experience at Olsen's Lab.
= Most irmigated soils are tested.
u Many dryland solls are not tested.
n Approximately 25% of the surface samples have a
subsoil sample tested for nitrate.
= High subsodl nitrate test = fertiiizer cost savings
= Low subsoll nitrate test = increase crop yiekls
= Approximately 20 — 30% of soils tested are grid
samples.
» Be selective in choosing fields.
» pH, OM, NO4-N, P, K, Zn — most common
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Fertilizer Application in No Till Systems

m Slightly higher N fertilizer requirement
m Cooler soit temperature reduces mineralization
w Volatilizatlon losses in high pH soils
m Surface placement effects
m Use starter fertilizer
m Commonly appied in-row
= Salt toxicity may be a problem
= <6 gallonsfacre 10-34-0
= <3 gallonsfacre 8-20-5-55-0.57n

» Do not use for salt sensitive crops, such as dryland
soybeans.

m Limited mability of P,O; ferlilizer
m Recent research indicates limited mobility

Fertilizer Application in Strip Tillage
Systems

u  Apply fertilizer 8 — 10” below seed.
n 100% of N requirement if fall applied.
s 30-50% of N requirement if spring applied.
= Atleast 30 days before planiing.
= Ferligate or broadcast remainder of N,
= No salt damage from phosphate fertilizer.
»  Application of potash in sandy soils?
n  Use starter fertilizer using guidelines
previously presented.

Soil Testing Opportunities (cont.)

Impact of Subsoil Nitrate Test for Com

Fertilizer Cost Savings
1. Lab fee = $4.25/sample/65 acres
2, Llabor to collect sample = $65.00/sample/65 acres
3. Fertilizer savings for 25 Ibs N/A @ $0.40/ N
& Cost of sample = $1.07/A
= Fertilizer savings = $10.00/A
= Net savings = $8.93/A = $8,930/1,000 acres




Soil Testing Opportunities (cont.)

Impact of Subsoil Nitrate Test for Comn

Crop Yield Increase from Scil Test

Lab fee = $4.25/sample/65 acres

Labor to collect sample = $65.00/sample/65 acres
Subsoil nitrate test = 25 Ibs additional N/A

Yield increase = 25 bw/A @ $3.25/bu

Additional tertilizer cost = $10.00/A at $0.40/b N
Additional revenue =

m ($81.25/A yield - $10.00/A fert. - $1.07/A lab) = $70.18/A
m ($70.18/A)(1000 A) = $70,180

e

SUMMARY

—_

. Use of starter fertilizer in no till and strip 13l cropping
systems often results in economical yield increases.
2. Application of combinations of N P K S Zn fertilizers
may be beneficial regardiess of soil test values,
especially in cold/wet soil conditions and in
situations when large amounts of crop residue are
present.

3. Do not exceed the N, KO, and S guidelines when
placing starter fertilizer in direct contact with the
sesd,

4. The ratio of N to P,O; in starter fertifizer should be 2

fo 1 or mora.

SUMMARY (cont’d.)

5. PyO; fertilizer may move into the sail prfile several
inches a few weeks after application when applied
with UAN fertilizer in a dribble band application.

6. A subsoil nitrate-N test may result in a significant
fertilizer cost savings when the residual nitrate-N
test is Inherently high.

7. A subsoll nitrate-N test may result in a considerable
increase in gross revenue when the residual nitrate-
N is lower than expecled.

8. Approximately 20 — 25% of the scif samples
received by Olsen’s Lab are accompanied with
subsoil samples.

SUMMARY (cont’d.)

9. The majerity of the scil samples receivad by Olsen's
Lab are from irrigated scils. The potential of
increased soil testing of dryland soils, along with
increasing gross revenue from dryland farming, is
high.

10. Ferlilizer Recommendation Guidelines
* OQOlsen’s Lab

*  www.olsenigb.com
= Click on “Fertilizer Info.”
» Kansas State University
= www.oznetksu.edu/agronomy/soiltesting

Cover Your Acres Winter Conference. 2007. Vol. 4. Oberlin, KS
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FLEXIBLE SUMMER FALLOW IN THE NORTHERN HIGH PLAINS

Drew Lyon and Paul Burgener, Univ. of Nebraska Panhandle Rescarch & Extension Center
David Nielsen, USDA-ARS Central Great Plains Research Station
dlyonl@unl.edu (308)-632-1266

Water is frequently the most limiting resource for dryland crop growth in the semiarid areas of
the High Plains. Summer fallow is commonly used to stabilize winter wheat production in this
region of high environmental variability. Winter wheat-fallow is the predominate cropping system
in the High Plains, but water storage efficiency during fallow is frequently less than 25% with
conventional tillage. The advent of reduced- and no-till systems have generally enhanced the
ability to capture and retain precipitation in the soil during non-crop periods of the cropping cycle,
making it more feasible to reduce the frequency of fallow and intensify cropping systems relative
to wheat-fallow,

In the High Plains, annual precipitation is concentrated during the warm season from April to
September. Hence, inclusion of a summer crop, e.g., corn or grain sorghum, in a 3-yr system of
wheat-summer crop-fallow increases the efficient use of precipitation by reducing the frequency of
summer fallow and using more water for crop transpiration. In addition to increased precipitation
use efficiency and grain yield, more intensified dryland cropping systems increase potentially
active surface soil organic C and N, effectively control winter annual grass weeds in winter wheat,
and increase net return and reduce financial risk.

Although summer fallow helps to stabilize crop yields, frequent use of summer fallow
Jjeopardizes the long-term sustainability of dryland systems by degrading the soil resource and
reducing profitability. A dynamic system involving flexible summer fallow, whereby a grower’s
decision to transition from a summer crop to winter wheat with a short-duration spring crop or
summer fallow is based on several dynamic factors including soil water and economics, might be
preferable to a static system incapable of responding to the highly variable climatic and economic
scenarios indicative of the region.

Investigating the Elimination of Summer Fallow

A study was initiated in the spring of 1999 to investigate the impact of eliminating summer
fallow as the means to transition from a summer crop to winter wheat. Spring-planted crops
(cat/pea for forage, spring canola, proso millet, dry bean, and corn) were no-till seeded into
sunflower residue at the High Plains Agricultural Laboratory located near Sidney, NE in 1999,
2000, and 2001. A chemical summer fallow treatment was included for comparison purposes.
Gravimetric soil water contents were collected to a depth of 4 ft, in 1-ft increments, immediately
prior to seeding winter wheat (Table 1). Gross returns were calculated based on five-year average
prices for the region, excluding any government payments. Cost of production budgets were
developed for each spring-planted crop using common production practices and the University of
Nebraska budget generator. These values were used to determine the return to land and
management for each observation with an annualized return developed for the two-year spring-
planted crop—winter wheat system.
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Table 1. Gravimetric soil water content in the surface 4 ft at winter wheat seeding following six
spring crop treatments at Sidney, NE,

Preceding spring crop 1999-2000 2000-2001 2001-2002 3-yr mean
_%
Summer fallow 14.1 14.9 16.0 15.0
Qat/pea forage 10.2 10.2 12.4 11.0
Spring canola 9.1 8.2 12.1 10.2
Proso millet 9.1 8.5 12.2 9.9
Dry bean 94 10.4 11.5 10.4
Corn 7.2 9.4 10.2 8.9
LSD (5%) 1.5 1.0 1.2 1.1

Precipitation during the wheat growing season was less than the 30-yr mean in two of the
three years of the study. During the grain filling period (June), precipitation was considerably less
than normal in all three years of the study. Averaged across all three years, oat/pea for forage and
proso millet provided financial returns similar to that of summer fallow. Winter wheat grain yields
and returns, averaged across all three years, were greatest after summer fallow, with wheat after
oat and pea for forage providing the next greatest yields and returns. Annualized returns to land
and management suggests that systems involving oat/pea for forage and proso millet are
economically competitive with systems using summer fallow. The system involving dry bean had
the largest range in returns and was slightly less competitive than the previous systems over the
three years of study. Corn and canola are not economically viable as transition crops in these
systems, although regionally adapted canola germplasm could change this,

The cost of summer fallow was $37.22/acre. A combination of returns to the transition crop
(fallow replacement crop) + relative wheat returns indicates that systems without summer fallow
are feasible (Table 2). System improvement may come from improving transition crop yields or
decreasing the negative effects of the transition crop on wheat yields.

This suggests that it may be feasible to eliminate summer fallow in the northern HighPlains.
However, the risk of persistent drought is great in this region. A partially fixed, partially flexible
cropping system might be of value to balance the benefits of more intense cropping systems with
the environmental uncertainties of dryland agriculture in the semiarid High Plains. A winter
wheat-summer crop-flexible fallow system, whereby the decision to replace summer fallow with a
spring-planted crop is partially based on soil water in the spring and the price relationships of
potential crops, might allow growers to continuously crop during periods of above normal
precipitation, but fall back to a more conservative rotation using summer fallow during times of
below normal precipitation.

Cover Your Acres Winter Conference. 2007. Vol. 4. Oberlin, KS
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Table 2. Annualized net return for the spring crop and subsequent winter wheat crop at Sidney,
NE.

Preceding spring crop 1999-2000 2000-2001 2001-2002 3-yr mean
$£cre
Summer fallow -2.56 16.83 -23.44 -3.06
Qat/pea forage 36.88 -9.08 -22.69 1.70
Spring canola -20.37 -43.13 -51.78 -38.43
Proso millet 2.52 -10.31 -0.61 -2.80
Dry bean 41.16 -51.68 -25.52 -12.01
Corn -13.83 -46.80 -37.98 -32.87
LSD (5%) 7.06 5.53 5.71 7.85

Evaluating Crops for Use in a Flexible Summer Fallow System

In a previously conducted study, the grain yields of two short duration crops (pinto bean and
proso millet) consistently responded positively to increasing soil water at planting (Data not
shown). The long-duration crops (corn, grain sorghum, and sunflower) did not consistently
respond to increasing soil water at planting with increased grain yield, although there was a
significant positive correlation between soil water at planting and dry weight of the crop at 12 wk
after planting. The correlation of grain yield to soil water at planting appeared to decrease as the
days from planting to harvest increased.

Taken together, these previous studies suggested that short duration crops, particularly short
duration crops that are harvested by mid-summer (such as oat/pea for forage), are critical for the
success of the winter wheat-summer crop-flexible fallow system. In 2004, a study was initiated to
determine the relationship of crop grain or forage yield to plant available soil water at planting.
The study was conducted on silt loam soils in 2004 and 2005 at Sidney, NE and Akron, CO. A
range of soil water levels was established with supplemental irrigation prior to planting. Four
crops (spring triticale for forage, dry pea for grain, proso millet for grain, and foxtail millet for
forage) were no-till seeded into corn residue in a split-plot design with four replications per
location. -

Precipitation amounts during the April to August period were 89% and 133% of normal at
Sidney in 2004 and 2005, respectively. At Akron, precipitation was 77% and 98% of normal for
the April to August period in 2004 and 2005, respectively. Average daily temperatures for the
April to August growing season were near normal at both locations in 2004 and 2005.

Triticale forage yield increased by 519 Ib/acre for each inch of soil water available at planting
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in 2004. Foxtail millet forage yield and grain yield of proso millet increased by 903 Ib/acrefinch
and 188 Ib/acre/inch, respectively, in 2004. Spring triticale, foxtail millet, and proso millet did not
respond to soil water at planting in 2005, when precipitation was above the long-term average.
Dry pea did not demonstrate a consistent positive response to soil water availability at planting.

Results of this study indicated that the amount of plant available soil water at planting may be
a suitable indicator of yield potential for sclected short-season spring-planted crops. The forage
crops in the study, spring triticale and foxtail millet, demonstrated a linear relationship of dry
matter accumulation to soil water availability at planting. Proso millet also showed potential as a
grain crop for use in a flexible summer fallow cropping system based on soil water at planting.
Dry pea did not appear to be suited for such a system. Dry pea yields are unstable and sensitive to
temperature and water stress near flowering.

The relationship of soil water at planting to yield is strongest during water-limited years such
as 2004. A decision system based on plant available water at planting may underestimate yield
when above normal growing season precipitation is received, but the risk of unacceptable yields
will be decreased. Additional research will be necessary to further quantify the relationship of
plant available water at planting to yield for the crops demonstrating potential for use in a flexible
summer fallow system. It may then be possible to develop a decision support tool to determine
when to use a short-season spring-planted crop and when to fallow.

Effect of Summer Fallow Replacement Crop on Winter Wheat

The effect of these four summer fallow replacement crops on the subsequent winter wheat
crop was cvaluated in a continuation of the above study. The resuits suggests that soil water at
the time of planting the summer fallow replacement crop also impacts the subsequent winter
wheat crop, although perhaps not to the extent that it affects the summer crop (Table 3). This
makes the decision to plant a summer crop or summer fallow prior to winter wheat that much
more critical.

The selection of a short-season summer fallow replacement crop may not be as critical as the
decision to plant a crop or not, but it still can influence the performance of the subsequent winter
wheat crop and the financial return to the farmer. The high cost of dry pea seed, combined with
the lack of consistent response of dry pea to soil water at planting makes dry pea a poor choice
for a flexible summer fallow cropping system, despite the agronomic benefits that a legume may
provide. Although it was only observed at Sidney in 2005-2006, it is intuitive that soil water at
winter wheat seeding is likely to be greater following early- rather than late-planted summer crops
as a result of the increased time between harvest and winter wheat seeding for the former
compared to the latter. It is also likely that soil water at wheat seeding would be greater after a
forage crop compared to a grain crop as a result of reduced water use over the shorter growing
season and subsequent increased time from harvest to wheat seeding. Since increased soil water at
winter wheat seeding is usually positively related to winter wheat yield, it would be reasonable,
although not always true, that winter wheat yield would be greater after an early-planted forage
crop like triticale compared to a late-planted grain crop like proso millet.

Collectively, these studies suggest that a flexible summer fallow cropping system may be
feasible for the northern High Plains. Determining a threshold soil water level at which to plant a
summer fallow replacement crop will be critical to the success of the system since it will not only
influence the performance of the summer crop but also that of the subsequent winter wheat crop.
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Table 3. Influence of previous summer crop and its starting soil water level on the grain yield of
the subsequent winter wheat crop at Akron, CO and Sidney, NE in 2004-2005 and 2005-2006.

Akron, CO Sidney, NE
Treatment 2004 2005 2004 2005
b_l.}/"acre
Crop
Triticale 10.2 25.6 22.8 28.6
Dry pea 11.0 253 28.3 24.7
Foxtail millet 5.6 - - 33.5
Proso millet 8.9 -— - 33.2
Soil water level
Low 4.7 204 18.5 27.8
Medium 10.2 23.7 23.1 30.7
High 11.8 32.3 351 315
Contrasts'
Early vs late! * - - ok
Triticale vs dry pea NS NS NS NS
Foxtail vs proso NS --- - NS
Low vs high *k ok ke NS

™ and ** indicate a significant difference at the 10 and 5% probability levels; NS indicates no
significant difference; --- indicates that crop failure prevented these comparisons,

*Triticale and dry pea were planted in early April while foxtail and proso millets were planted in
eatly June.

The flexible summer fallow cropping system appears to be most applicable when using short-
duration summer annual forage crops, such as triticale and foxtail millet. Forage yield is more
readily estimated by soil water at planting than is grain yield and the shorter duration of forage
compared to grain crops tends to leave more soil water for the subsequent winter wheat crop.
However, grain crops such as proso millet, with low seed cost and a relatively good grain price,
may also be feasible if a grower is willing to accept a greater variability in economic return, i.e.,
greater risk,
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Machinery cost categorles

Repalr and maintenance
Labor
Depreclation {market, not tax depreciation}

Interest {opportunity interest)
Fuel and fubrication
Taxes, insurance, and shelter

.

.

Custom hire — an excellent proxy for average
machinery cost

Cost differences drive profit diffarences asroas farms.

(98-8} diff in profit (over avg farm) by baing in bast 1/3 of:
%25

change In $facre p
-
H

"
&

50

Gost  Yiald Price Tach Plapt Rent Govt Sl
* mtailsllcaily difersnd fram 6 a1 0% confidanca

Machinery large patt of cests, but other stuff matters too

Relative Machinery Cost Rankings for Wheat Farms
Correlation Coefflcient = 0.72

Relative Rank Last Year

How important are Farm machinery costs for Kansas
farmars?

Machlnery costs are highly varlahla acyoss farms ..

Relative Raak This Year
Relatlve ¥ costs are hat s
'y costs aro H profitahility

diffetences across fanms ...

ACAR Wmﬁ‘_‘;m
Com__ inGom  Soghon  Whest  Sepinm Mata
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Naon-d.and Crop Production Caosts Par Acre, Kansas, 2000
Farm Managament Guldes

Machinery Gosts
38026
51.8%

Olher
S1ZAD Average of:
&0% W K3 Wheat
NG KS Mile
Fert & Ume 8C K8 Wheat
$23.36 NE KSCom
15.1% SEXS Soyboans
Harb & Insact
2435
wI%
Total; $154.04
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Machinery iarge part of costs, but other stuff matters oo
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* Adopting new machinery technologies is an
Important way that farm managers lower
thelr machinery costs to distingulsh
themselves from others for the purpose of
increasing profit.

— Using GPS to assist machlnery operations Is an
especially important new technology.

General machinery overlap Issues

Extra machine operation

— Increasas machinery costs since overlap areas
are covered more than onte, S¢ more acres have
to be farmed than which are in the field

May affect applied Input usage

- Increases crop input cost since overlap areas are
covered more than once and thus get more seed,
fertilizer, herbiclds, etc.

These are cost issues

Field headland issues (where the action is)

+ Headlands cause economlc problems:
- Increase cost of machine operations
- up of machl
+ Machlnes nead to siow down for turmarcund
— Increase crop input costs diie to doubling up
— Double-planting, -applying, -tilling, and extra
cotnipaction can raducs crop vield, thus revenue

* Portion of fleld covered by headlands:
— Affects costs and revenues
— Greatly affected by field size and shape
— Especially affected by width of machine

Large {wide) machine issues

* Need large turnaround area, increasing
headland size

+ Can we make the larger machines behave as
though they were smaller, at least in terms
of the portion of a headland affected by
input doukling-up?

- boomn of section shut-offs

* Regardless, all sltuatlons are qulte site- and
machine-specific
— Hard to make general rules of thumb across
farms.
— Requires Individual-situation analysis

* 5n, we duveloped a declsion tool {an Excel
Pl t} to ald such declsl calied
« KSU. xia (at www, Infa)

To get some understanding, we will report
some econemic results for one particular
farm {the Kastens farm)

Field headfand

FeaRuel e R

e WERAIR

e
GREERRIAY

Aresn A snd O and tumarcund coundsrparts will havo a) douhiingp of
Inputa ond b} possible ylold losses dua to this doubting-up,
Aftor the wirmaround thete wiif be averlap along b, elso accounted for.

Varfous field shapes of interest gam leftto righty

&quara; kit ende at 20 degrao angles
5,280 teel of headlands &1 160 acre feld

Ixcecelas rightidangle; it ends o150 deoroe snatoy
7,467 foat of haudlands In 160 acro ficld

Equilaternl rlanglo; hit ands ot 45 degrae sngles
8,024 fast of #oadiands in 160 acrs flold

Circla; hit cnds ot engles varylng from £ to 90 degreas
{ava, 35 fant of 160 avre:
fuld

Kaxicns Balds averags hitiio g hondlands at srourd 24 dogmox. "

A Hautang fleld that Is ymich loss afficlant than squaras, irfangls, or circlos i

Anuthor extremely Inofficlont Kastens flald "

24 Cover Your Acres Winter Conference. 2007. Vol. 4. Oberlin, KS




1025 s e ssariic . L B
heet han a utar-{oeut seefion for costs snd other informatlon

= o

st i =
T T A e e e
T R S e R,

b stk s
N e

B GREE

¥ e o e
ey

e

o e IR
FET T S S R P
A

s g Nl A
i i g e

Reporting a few results from Kastens farm
- “Typlcal fleld” Is 92.26 acres + Undercutter or field cultivator example
+ 1874 fuet distance perpendloular to fine of traval _ 40 foot wide
- Sama-slzed square field 2005 feat
+ 8216 fast running distance of headlanda — 2 passes to cover headland
— Same-slzed squars fiald 4669 fest — $6.50/acre custom rate
+ Hoadlahd angle 24 degrees — Assume lost yisld revenus on doubled-up
— Same-sized squara flold 96 degreos headland acres is $35/acre for the year on wheat
= Much like the Ranch fleld {vdd1), only emaller + Say 10 bufacre at $3.50/bu
Lapacnmn gy — Other unkversal assumptions: + @ut, usa machina 5 mes priar fo planting, so yleld
sl “’”ﬁ = Base custom rate Is for byplcal Kastens feld yavenue jost per applieation oh dosbled-up acras la
i:;“;:;w' ‘:"SE} — Otherflelds would have lower bass costs $Tlacre
mﬁi'mq« “f.:‘f'.& + amortizatlon of 8.40% Intetest ovor 7 years
TSty ot + Manual reaction distance {machine up) 5 fost
* Tumnaround speed 75% cf down-row speed
ALDDOY 8nif T yosra Exthe acra + GPS subscription fee {or kassle factor) cost $0.20/acre
» at 0% overlap to $0.00/acra at fop overlap considarad "
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Amwe In preparation for planting).

duce LEGS rativer than
ich fialds have mare af thalr machings® fokd lire $pont o0 ininic Inaficenclee
Imlaiac o hasdlande thil sru acind by raduend ouzeln

I.Iilnnlnmron a lﬂ-ﬁ undnmmhrnrﬁaldnuluvamr

e W

o e mm«w

...ew Mm [ —
vy
TR, Rw e A ST

= L ]

3 L : & %

& # ¥ % =

o [ et

Pl wm  wme  omwo oo

e e e et
T ac)

ammglnu-mmmtsmu #1500 0

Using tractor on & 40-11 Illlﬂ!rcllﬂaro!ﬁah‘l cull(vn!nr

..,...‘I

o ....-...‘:....:-.x" -

mq-e .naw rénitied nes

.

Sprayer example
~ 30 foot wide

hasalafacte) cauld 1.3% overtap 1 §4,500 on. Bringing in abro
10,000 neres ﬂ,;, $ATcre). s aces whation.
] =
.. S0taprayor sxample 901 sprayar sxemals
A i o avs e o i, T . = v * et st oy e 2
; : — Y . ﬂ -~
P X3

vt et

i St et Sy
SRR R R |

aw HE 42 vA e G
~ 1 pass to cover headland :c:::@’-""‘““ s b, ey - 5 . N -
~ $4.25/acre custom rate o ——— gEooaE W 9w w
— $10.00/acre/applicatlon of chemical used - .m.mmqwkw
N iy e :-nm e %‘“‘ o
— Assumbe Iost yield revenus on doubled-up P o N Ty T
headiand acres is $30facrefyear on corn (12 (SR oty : moomEl e iR
bufacre at $2.50) ' — =
» Aeslgn loss balf to spraying excess chemlcals and hait
to double-planting with pianter, so $15 for sprayariyr,
* But, apply 3 thnes prior to planting {say twice after
‘whueat harvest, once [n spting), 8o yiald reventie Jost e 0. S
par applleation on doubled-up acres Is $6/acre. T bo axy, 1.6% Wil  Foaronablp aislogiidincs --m» FH iy
$0-7afacrm, or §11400 on 15,000 actes of snlal sprayings. Bringlng In the inpy o
{ofing fram T% to 1.B% ovark 015,600,
El £ ) E:l
. 80t sprayir exempla 5t sprayer example — boom shutofT cortrol, § sactlons
s scn e ﬁwm.wm-sm- [ m..m... rern ctaran
- — ' " s TR *»
e P .w,.. AR g Ao ,....... et e
S bR « Sprayer example — boom shutoff T
T R T SR S S ~ We now consider the benefils for automatic et e e v
o —— I bowm section shutoff at the headlands IS oo Hog s i
— We start with the assumption of a default overlap rvirrieorsnmnd we g B pmr omex
2 _— Resavesnesen st S i
’:‘“:AL‘:":”L‘"W*"W'““""“"" percentage of 1.8% as the one determining ERCH =3 ARG
el custom rates, and then consider: Going b
g + AutomaHc {GPS}) control of whala boom 1hls tuchnology may nol have Ls be "cavared® oy avinga hars i & v slready jusiifisd via ih
+ Manual contral of sach of 5 boom sections auoguidanca ireaslme. This s otrvlausty the placa o facua GPE mvestments for Kastens.
Independextly {you'd bettar be fast acting} Evats H yimhd lo#i component In ignored, tis fustified Investmant s 563,090%
« hutomatic {GPS} control of 5 boom sections
1o ihis: logy Avidds fcompars
squarafisk).
Ernging I svo:yTitig we comskier charges le brveetment thal cookd e made b sugpart pin s bl s o
galog fram 7% 10 1.8% overiap Lo $2.4tfacre (534,150 on 75,000 acrualyr aprayed). nacilona sffectivaly? #not, i e svEsUnenL Hoted abave In mardat,
u n »
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* Planter example
— 40 foot wide {16 rows 30 inches)
— 2 passes to cover headland
— $12.50/acre custom rate
— $25.00/acre seed cost
— Assume Jost yield revenue on doubled-up
headland acres Is $38/acre for the year on corn
(12 bu at $2.50)
« Asslgnad half te sprayer operations
* So, $15/acre for planter

Planter examplo

e W A

A e R s TR

L e N T TR

ot vt -.,m-. sremee sm

RrimyingIn 20% cvark {ra,
glldanﬂe}luﬂj* ,m wm 5904 GRS guldance), naves $0.3258/ners, which suppary
$5,070.f the plantar com paryear.

planter axample — section shutoff
— We now censider the benefits for automatic
section shutoff at the headlands
— We starf with the assumptlon of a defauit overlap
percentage of 1.0% as the ona determining
custormn rates, and then consider controlling:
» 2 sactlons {8 rows each)
» 4 sectlons {4 rows each)
» Bsectlons {2 rows aach)
* $B sastlana {).6., Individual row shutof)

— In our Investment analysks, we'll assume the
operator already effectively contrals 2 sections
manuaily

E a »
Plairter exeplo — soction shiloff control, 2 sscilons o
3 desd, ﬂ._m,.ﬂm&
—_— R .
,,g.g. ,,..m e
=]
Py Ewe wEn waw
e o e
a3 kar T e
sl i L S T
i s Yo ba e
R PTr gur mew
Gatng from man et
togsthar) maves :nmn.mrmrmm 51 wummh happlmbhﬂhl nma
thing s nombar, 12342 0n
inhlas ot ehawn far mare senafiive
control {ralativa to menual 3w control) ane
A-ww canlrod, $6.61 11 acralyr saviigs, § 5,553 nvestatent Sippotted
1meon|nl. Nm.cw-mm $42,850 Invesiment arpportad
14511
Iall headtand ylsid bkt as3igeed Io plantar rathor tun helf 4 aprayer:
rew contral, $1. p $19.55¢
Uk he spraynr, big benelits fo ssction control for Ereguiar flsl de
Wi ke Tals nolyel an opilan on plantars? ') b
Additional thoughts/considerations Planter section control, cont'd Summary
- In the planter example, assume: — Lowering machinery costs is where the acfion is.
+ 1% overlap (so assume autoguldancs) - With 1B-sectlon {each row) cantrol & sunk investment — Keep in mind #hat a tractor is muldl-purposs, so
+ $1.78/acrelyear beneflt to Individual row tontrol aver = {331 custom operator can extract 2 prodvcors banefits GPS benefils can be additive.
manual whole-planter control (the $1.78 here compares {hut not tha addad cost of farming Iragutar flalds): N .
wit * Typlcal charge is $14.200acrs {Le., $12.50+$1.78); rangax — Think carefully about expected yleld losses on
Ith the $£.8281 number on previous slide)
from $12.63 to $18.35, wih & s dev o $1.03acr, doubled-up headland acres.
~ Elther scenaro 2 or 3 redircas varlahility and Incraases N A N
* (%) No soctlon contzol of planter profit rafative to na sactlon conirol of plantsr, — Field size and shape doesn't much Impact
- a'lﬂl:a: {acras-welghted) mathine tost of cusiom rate |s. benefits to GPS autoguldance,
) 2.50/acrs; ratax range from $11.66facro to $17.05/cre ) If axtract haneflts .
across {he 75 flofds, with a standard deviation of $1.49. (ar!d apprnpﬂmly chargs for the differaacea 13 machinary bt raally (mpacts hanofila to aant:o: shuénf;.
cast acvoss Imegufar falds: + Autoguldance and sectlon control shate GPS Itams.
* With 18-aection (each row) control & sunk invastment = Yypleal chargo Is stll $14.26incro. but sharges now rango
— (2] For awner-oparator {guts input banefits} . m"‘;::.‘:" ta §23.78, with .std dov o132 44aaro. - GPS technologies should help to differentiate
profit and Increasss varlabifily safalive ta no .
* Typloal “cost” s now $10.7Hatm (Lo., $12.50-41,74) soction control custom rates and ultimately land rental rates by
. Aupilnujullll Ypmehine™ conts Bnge Iz Input and ylul:li'ull field size and shape.
savings,
$2; 3§nh)crs, ‘with 2 st day of $2.3/acre, = Think about how you would soll the “servico™ ~ Sactlen confrol may help stabliize these numbars,
- “ — We didn’t account for reduced operator fatigue.
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Sesslon: Crop Yields and Costs In He-Hi

in
Kansas of the Hlgh Plains”
peper gt www.agmanager Info
Cover Your Acras Winler Gonference
Tho Gateway, Oberlln, Kansas
January 23-24, 2007

Tarry Hastens, Kevin Dhiryvatter, anif Alan Schlagal
Kansas State Unlveralty

At 2006 “Cover Your Acres” we talked about ...

No-till is increasing in High Plains

No-till s profitable

Permanent no-tifi has additional benefits
— l.e., no-tifl alzo ahead of the wheat crop

— This merits a repeat

Remember, we best learn when our biases
and pri ptions are challenged, not
when we merely seek out results that confirm
these blases

Tribune Kansas WNF rotation (NT vs. CT)

+ Wheat
— NT has 18% more ASW at planting
~ NT has 26% higher graln ylelde
— NT has 23% higher WUE
— NT ASW grows at 0.1% In. per year
— NT WUE grows at 1,38 Jb/in. per year
— NT yield might grow 1 bufacre per year
» Ueing modet of water on yield and grawih In ASW 2nd WUE

+ Milo
—~ NT has 26% more ASW at planting
~— NT has 95% highor grain yalds
= HT has 101% higher WUE
~ NT ASW grows at 009 [n. per year
= NTWUE grows at 10.15 IbfIn. per year
— WNT yiald mlght grow 3 bufacre per year
* Using model of water an ylold &nd growth in ASW and WUE

RT is CT ahaad of wheat end NT ahaad of mife [mille goes to NT)

RT Is CT ahead of wheet and NT ahezd af mile {na changs In whest tillage)

MY here means chem-faliow ahead of wheat

MILO: RY-CT yield, Tribune, 1291-2005 WHEAT: RT-GT yleld, Tribune, 13912005 WHEAT: NT-CT yield, Tribune, 1391-2005
avy first & yoara = 12.0 bufa avg first 5 years = 0.0 bu/a avg first § years =26 buwa
Biateau RF advantage = 23.9 bws fplatesu RT advaniaga = 6.8 hu/a platnau NT advantage = 41.3 hula
] 20 £l
13 =
" L 2 e " F
a a s
£ 2 [] * [ E *
3 g w 3 . hd
24 + + = £ 10
G 5 oo L} - ~ 5 e . E
E £ £~ .
w L Reomw—. . o
b . e )
1@ . 5 [
o lanf A
1933 1603 fBAS 1997 1999 20M 2003 2008 9t 1983 1995 1997 1999 2001 2003 2005 4991 1933 905 957 1099 2001 2003 2005
1002 1934 1995 98B 2000 002 2004 1992 1934 4995 193 2000 2002 2004 439z 1BRA  199B  BEE 2000 200Z 7004
Dan't nead pafience (mmodiate gaine from NT on e} . Must have = Eittle patienco haro an tha whaat log (raalty, accliantal) s This 3 the "hard" part fhard ground; chemical ve. tiiage $} R
Reimember, whoat s chem-fallowed hars Differenica tn lineo |z benefit to chem-fallow
MILOG: NT-GT yleld, Trilnma, 1991-2605 WHEAT: less-tlilage advantage, Tribune, 1991-2005 MILO: less-tllage advantage, Tribune, 198-2005
avgArst$ yenrs = 17.0 bufa plateay NT advantage = 11.3 bula plateau NT advantage = 48.2 bi'a
plateau NT advantaga = 488 bisa ‘platean RT advantags = 6.8 fula plateau RY adveniego = 23.8 bula
100 5 5
w . 5 £, i EESS
1 % i pd
aa » - & 4 /
o
2w w 2y E // E »
] / L E 0 L RTCT
R, .. w"2 & s P 3 V4 L ETCLT
=~ 5 8
s 8
? 4 2]
. -
-0 o
19 D03 fBS 1957 1S90 2001 2003 2008 13 1993 9SS 1567 1999 2001 2000 7S 991 193 1995 187 4993 2001 20K 2008
4BR2 1994 1999 1598 2000 2002 2004 1992 1994 1938 1998 2000 Z0O2 2004 1692 1294 1986 1990 @m0 002 200
#lle yickis cantinus to Increasa langor when wheat chem-fellowed : NT-over-RT: 4.5 bia (HUGE In this 35 hu/a anvironmant) . N

28 Cover Your Acres Winter Conference. 2007. Vol. 4. Oberlin, KS




Qimy fo compare $ If cost of chem-fallow simllar to tHlage fellow cost

Lese-tiflage net-ofharvestannual $ advantage, Tribune
2ec7op revenua divided by 3
wheat ($3.20, iarv $0.85); comfmilo ($2.20, harv $0.30)
0 -

g TCT B

yd ()
y 4
7/

B31 1593 1505 1807 1888 200 2003 200§
1992 1994 1996 1933 Z0D0 2002 2004

£

“
K

P
E

2
3

RT-CT and NT-CT $/a net-of-hary revenua

“
w8

Change in NT over CT advaniage over time

» NT-CT yield difference appears to have
grown for about 8-10 years, then leveled

* Do changes in solls and residue that improve
water use stop after 8-10 years?

* Or, are we “leaving water on the table,”
implying that cropping intensity should be
increased?

— A potential advantage so hat Uniquie to drier
areas of the caumtry

Lazs-tllags annua) $ advantage, Trisune
annusl sovenuo advantags
Vihere'a tha next plataan?
570
s Will increased cropping
g || Mamie i g
H
g
2w KTCT
£
sa0
g z
B sz 7, RT-CT
§S1D(
0
1991 933 BSF 187 1900 2001 2003 2005
1992 1994 1506 {996 2000 2002  Zo04

What to think about . ..

If you are currently in a wheat-milo-falflow CT
program, move at Jeast to ecofallow {l.e., NT ahead of
milg), since well-proven:

~ Wil galn 24 baa on milo nearly smmedlately

— Will galn 6+ bu/a on wheat In 58 years

+

Then think about cantlnucus NT, L.e,, chem-fallow on
the wheat:

— Wil plck up ancther 4 bufa on wheat In about 67 yr5

= Will pick up another 26 bufa on milo In about 7-8 yrs

Then {or hetter yet, simultaneously) think abeut
Intensiying rotation:
~ To prevent "leaviag water on the tabla™

In 2696, wo should hiave added, “What about com?*

The Problem

Fleld research completed In “good™ years
suggests mora corn and increased cropping
Intensity

Field research completed in “tough” years
suggests more wheat and more fallow
Decisions always are made for next year and
beyond

Weather drives profitablity and we
remember recent weather

What should we do if we consider a broader
array of weather?

The Problem

» Schiegel's tlage study accemplished a lot
- Challenges our blas about permanent no-titt
= Can we extend its inferences to
— Other crops {e.g., corn)?
— Other areas in NW Xansas (Colby, Atwood)?
— Qther time petlods (weather)?

= Think of this work as “pushing” Schlegel’s
findings as far as we dare

— Esp y to ken the y effect
— We do run the risk of golng "too far™

Mathematical Model

+ ASW,., = FLASW,, . rain, water loss)
* Yield = (ASW,, ., raln, water loss)

« ASW,,, = F (ASW,, rain, water loss, Yield)

= Corn ylelds are determined by milo yields
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] e = ol W
o o j 7
o | T R - -
pr o) T N

;s P T S T

o s

¥

vlefnlatelslsls |y
g
e
&

s 204 7 T
Ll &
i8] 1y

Elh e
[ElelxiE
!1‘.
E[5[E
=zl
Sinlelalaly
GlE[E

g
&
I
5

&
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.
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d EE%EEEEEE%HEE;TE

P T - T | M ST - MY

Unwure how R ASY L3

Simulation was calibrated to 199120485

+ We assume a good no-tiller In Colby or
Atwood would do proportionately as well as
Schlegel did it his county relative to the
county averages

ATyl Grpe i in
Durweiey Ca. Thermes o, Rewion Co. YIMF of WCF rekatlon
Tiune ol Atwood _ _Tribune  Golby  Alwood |
aree AT Haw EE 4Z55 500
5438 4 wE Iz T
B85 w6 Suds qA 80T T
¥ NGRR3R For o a3 0T
el fox

#otics tha faltly *Hgh” com and il ylald targetsd far the paraansnt no-
tBier o Cokoy and Atwood durlng fl:o tme — desplie draught In Eie 2000s.
h Albvrood,

Wa callbrated models. 50 obuerved woather guve targetsd ylelds on avarage,

Cover Your Acres Winter Conference. 2007. Vol. 4. Oberlin, KS

29




Datarminlag cam yistds from milo yiolds In simulatians.

prejocting com ylald from: milo yisld
rax milo yield= 125; furning polnt= 90

175
150 .‘a"’
123
i i
g:,s ] ..dfr
£ Pl
. o Flen]
v .‘Aaoﬁ’?‘ﬁu.u.u‘....\.n‘.\.

] 04 s MW 1 25 {2
v 3 % T s b 425 125

ralfo yleld, bufacra

Wo kept the feamework biet let the tuming polnt vary by tocation durkng the
callbration exarclse,

Aniual tefat pracipHation, 1994-2005

N ANA
MEA A e
o SYATN [ s

" v SV
: \V4
e e

TERFEEERE

2001 §-
2002
2003 §-
2004 1
2008 -

1888
2000 3+

Avg. raln Trihune 14.63, Cothy 18.80, Atwood 22.65

Annual avarage #ally high temperidures, 1991-2005

B i

degress F
&€ 8 B %2 & 8 3 W

Avg. kigh tampa Tribune 66.97, Colby €6.47, Alweod 65.60 2

Annual tofal ETNE, 1091-2005

" i\
" . in s

-
b-1

nosi-

§53888¢

e &R &

THgd =
1088 §-

FE 3

ET-HE [a mpasira of laranca avapotiansplation) n usad fo rapransnt
water losu.

After calibration . . .
« What hstorfeat weather wili best represent
the future?

Aanopd mintat, 1042005
merons Trna, Do, v Alwood

inche

"

5
WM MR WM M N2 TR UK S e
T BH B G W UM i THL 3R

or b 1402005,

aroup of deta plcked
valuew [din Rathar,
Gqumace of 130,000 pou reardiifona lnto 1 futurs,

‘Wealher venan't the 3zme In the past as it was In the 1931-2085 pariod.
Adwood 5.6% lans raln $945-1090 than 1931-2005; Tribune 8.1% moro In

eariler pariod campamd tn Extar oni
Annual fotat precipation, 18462005

-

— "1

R B
!
f
g
e
.-
—

,
=
o

Avg. raln Tribune 15.73, Colby 10,82, Atwaad 21.70 n

Waalhur vwaan't the sanma i the pst o3 Itwas In the 1831-2605 parlod

Annual sveragn daly high temperataras, 1945-2005
T2
0
- |
) 3
SN I P Y
= WY %
®
b Titsne  Colby  Abwood
° y—
TR

Avg. Figh temps Trbun 87,57, Galby 6526, Alweod G549

Weathar wan't The same In fhe past as Ikwas Inthe 1991-2005 peded

Annual fotal ET-NF, 1840-2005

b Tibume  Coly  Atwood
60
SEEEIFIEEERREIREJELE
Tt sbovldt we thanintullive resais

Rotations examined

* WMF  wheat-milo-fallow

+ WCF  wheat-corn-fallow

* WCMF wheat-corn-milo-fallow

* Opp based on ASW,,... opportunity
+ WF wheat-fallow

- WwW wheat-wheat

« MM milo-milo

« CC corn-corn

+ CM corn-mile
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Opp considered here

Following wheat
— Wheat prantec back that fall if ASW>5 then
+ Elza com next spring if ASW>g then
~ Elsa mifo paxt spring If ASW>4 then
+ Elto plant whoat rext fall
Following com
— Whaat planted into stalks If ASW>3 then
= Else corn next spring If ASW25 than
- Else milo next spring if ASW>4 than
* Elsaplant wheat naxt fatl
Following mile
— Plant gorn next spring if ASW>5 then
+ Elsa milo next spring if ASW>4 Ehen
~ Else plant wheat next fall

Crops with different expected yields

= WaF
+ WaM
« WaC
+ Waw
« Was
- Maw
- MaM
+ MaC
- CaW
+ CaMm
« CaC

wheat after long fallow {as in WF)
wheat after milo (as in WMF}
wheat after corn

wheat after wheat (as in W)
wheat planted into corn stalks
milo after wheat {as In WMF)
milo after mito

milo after corn

corn after wheat {as in WCF)
corn after milo

corn after corn

Economic assumptions
Cash prices (expected 3-year avg at Colby)
— Wheat $4.43, Corn $3.29, Mile $2.98
— No variation in simulations
Liquid fertifizer applied at crop removal rates
— Nat $0.33b N; P at $0.30/lb P,0
Harvest at 2005 custom rates + 5%
Plant $12.50/acre; apply chemicals $4.35/acre
Herbicide cost from Kastens Farm
Assume a 85% actuarially fair crop Insurance
Rent is $35/acre in all locations {govi $12)
Risk: standard deviation and wors{6

Could hava B0 Ik 2 .
Before we look at long-run 1946-2005 . ..
Yabir ad. | N Stmulation using 1991-2005 weathar, Trihune
. ofhotita [ ot - = Pemmanent NT targeted yields suggestad

- Porss Fans | Tava o -l - Trihune: mile 69.7 bufacre, com 67.8 bufacre
war T T M':n — Colby: mlfe 78,7 bufacre, corn 71.1 bufacre
o o 3 :%':::ﬂ - Atwood: mllo 75.7 bufacre, com 77.4 bufacre
[ st El ¥ | — Wheat: Tribune 37.9, Colby 42.5, Atwood 46.0
[res e F . o s
e 3 3] O » Wheat especially good In Atwood
e F) 3] 4 | an)| .
= e f v vo ¥ « Corn better than mile in Atwood
ow F Fr o 1o
oo mﬁi i o FETT] T + Mile better than corn In Colby
=3 T35 v o Tl esa]
s Ty ; AL IO
el T I « Remember, these are permanent NT ylelds

MY 1t about than CaW — Bumps hoth wheat and row crop yields

i hzd 45-ywar Iziuilion with parmapent NT, 1Els might be what you'd think

Sinufation using 1991-2005 waather, Colby

#had 15:yerr Intultior: with parmmpent ST, this might be what you'd think

Simulatlon using 1991-2005 weather, Alwood

1F had 15-yoar intulton with peimansct NY, s might bo what you'd tink

Looking at wet years Aret (the 37 o T4 total $832-2005) acrons &) forstions

Addad annuat ratnfall together for
{he Slocations, then picked out tha
wetlast 37 of tha 74 years

Grawy Gomm

T
scEzRTEINN
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dry yaars (the 37 of T4 total $932-2005) 2cross ali locations

Simulaifon uslug 19482005 waather, Tribune

Simidation using 104945 weather, Colby

W
ow sunmarfaliow whast =f
B, WHLF ot & bad low-lak h 3
allermativa §=
-
-
-
Fhink about vary Eitta W, mom row rops, mars tunsity? - Think about moru row craps, s Interstly, maybe more MH2 -
Simudailon using 4346-2005 westher, Atwood P with 9105 and 46:  Telhune Compara simulations with 9105 and 4605 woathr, Cofby
ey 60

Think abeut mor wheal®

|ales
o 65 .

19912005 infultien may warve you walt In th fulure -

$:mp=rﬂ simulations with 91-05 and 46-05 waathar, Atwond:

| 5T

[ H

WHEF WCWF WF L] <M
WeF Qpp ww =

Rotailon

13H 2005 Intuitloe mey nok sarve you vary wall In the future

Caveats

No consideration of

— Crops ttke sunflowers and soybeans

= "Mew” crops ke canola o peas

lgnored idea that permanent no-till improves
yields over time, perhaps disproportlonately
Reflects relative technology (n 1991-2005

— Gern benefits more from technology

- Adequate account of biofuel craze?
Continuous crops did not sonsider disease &
weeds

Increased gichal warming or cooling would
negate our efforts

Summary

+ Adding more years of weather as a predictor
for the future can negate our Intuition

No holy grall
WMF & WCF likely around for awhlle
Surprises

— Opp not parttcularly great

— VW bad in Tribune, good in Atwood

— WF still holding its own

Recommendations
— Foous main effort on more important tasks, for

F ¥ 1t
— Then focus on tweaking crop rotalions
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Natural Resources Conservation Service
Farm bill Programs
Clinton J. Evans, Resource Conservationist

Environmental Quality Incentives Program (EQIP)

*

What is EQIP?

Resource concerns

Eligibility requirements for the participant

Eligibility requirements for the land

Management incentives — residue management, nutrient management and pest
management

Conservation practice adoption

Questions?

Conservation Security Program (CSP)

Fundamentals of CSP

Watershed approach

Eligibility requirements for the participant
Eligibility requirements for the land
Three-Tiered Program

Payment components

Enhancement activities — air management, energy management, soil management,

nutrient management, and pest management
Compatibility of EQIP and CSP
Questions?
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Getting the Most Out of
Glyphosate

Dallas Peterson
Department of Agronomy
K-State Research & Extension

Glyphosate Issues

% Product Contusion & Appropriate Rates

4 Factors that Aftect Performance

% AMS Requirements and Replacement Products
+ Application Timing and Yield Protection

% Bxpanded Crop Uses

 Weed Shifts and Glyphosate Resistant Weeds

New Glyphosate Products

4 Many glyphosate products

+ Different concentrations, formulations, and adjuvant
requirements

+Need to read labels carefully and follow rate and
adjuvant recommendations

% KSU research: few or no differences among most
glyphosate products when applied at same acid
equivalent rates and with recommended adiuvants.

Active Ingredient (a.i.)
vs. Acid Equivalent (a.e.)

< Glyphosate acid is the active form of glyphosate in plants,

4 Nearly all glyphosate products Tormulated as salts, ie.
isopropylarine (IPA), diammonizm {DA), or potassivm (K).

+ Salt portions of formulated molecules have different weights.

<+ Active ingredient weight includes the salt part of the molecule,
while acid equivalent weight does not.

+ Acid equivalent weight provides a better comparison of the
herbicidal component of the different glyphosate salts.

Glyphosate Products

Trade name Salt _ Ihai/gal Tbae/gal 0.75Thae/A
Roundup Original 1PA 4 3 Tqt
Roundup Origingl MAX K 5.5 4.5 22 0z
Roundup WEATHERMAX K 5.5 4.5 22 oz
Touchdown DA 375 3 1qt
Touchdown Total K 5 42 24 0z
Touchdown HiTech K 6 5 190z
Durango 1PA. 54 4 26 0z
Glyphomax YRT IPA 54 4 26 0z
Most Generics TPA 4 3 1qt

Surfactant Requirements with Glyphosate

< Some glyphosate products always recommend using
surfactant, some indicate the addition of surfactant
is optional, while other products do not need
additional surfactant.

+READ THE L.ABEL.

+KSU generally recommends adding a source of
ammonium sulfate to all glyphosate applications, to
condition the water carrier.
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» Drought Stress & Dust
< Rainfree Interval & Wheel Tracks
4 Time of Day < Weed Factors

The influence of application time of day on
glyphosate performance, Manhattan, KS, 1999,

Application Factors
+ Environment % Spray Volume
» Temperature 4 Water Quality
» Humidity + Water Conditioners

Application Palmer amaranth Velvetteaf
Time of Day Post LpP Post LP
——————(% control)
6:00 am 96 85 96 47
10:00 am 99 100 99 99
1:30 pm 100 100 99 9
5:00 pm 160 99 97 97
9:00 pm 99 38 95 47
LSD 3 9

Application Time of Day

# Weed control with Roundup was less when
applied pre-dawn or post sundown than during
the middle of the day.

% Possible reasons:

» presence of dew
» light influence on physiological interactions
» plant leaf orientation

Oat control 2 WAT with a reduced rate of glyphosate
as influenced by spray volume, Manhattan, KS 2001.

100

LSD=5

80 -
60
40 -

%% Control

20 4

5 gpa 10 gpa 20 gpa
Spray Volume

AMS
Replacements
with
Glyphosate

AMS Replacements with Glyphosate
Materials & Methods
4 Spray Volume: 15 gpa
<+ Water Hardness: 103 Total Hardness as CaCO,

~6 grains/gal
s Application: 7/12/05, 89F, 55% RH
» Velvetleaf: 6-127 5-10 leaf
» Sorghum: 167 Vo6
» Corm: 20” V6
> Sunflower: 12-16” 8-10 leaf
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Weed contro? with glyphosate plus AMS replacement
adjuvants at 4 WAT, Manhattan, K8 (MS200508).

Weed control with glyphosate plus AMS replacement
adjuvants at 4 WAT, Manhattan, KS , 2006 (MS200606).

Velvet- San- Velvet- Sun-
Treatment Rate Leaf _ Sorghum Com  flower Treatment Rate Leaf Sorghum Com  flower
{% control}o-roe- — ¢} e {% control}—————
Roundup Whax+  8oz+ Romndup WMax+:  8oz+:

None 40 60 52 73 Nene i} 0 0 3
AMS 2% wiw 77 9% 3 92 AMS 2% whw 50 67 70 85
Class Act NG 25%viv 72 S0 32 o} Class Act NG 2.5% viv 30 73 68 78
Alliance 1.25% viv 65 83 77 90 Alliance 125% viv 17 57 57 43
Choice 0.5% viv 30 41 42 60 Choice WM 0.5% viv 3 0 13 5
Request 0.5% viv 37 58 50 75 Request 0.5% viv B [H] 7 7
Speedway 0.5% viv 42 50 50 a5 Flame 0.5% viv 5 2 3 1t
Blendmaster 1% wiv 43 57 53 80 Cayuse Plus 0.5% viv 0 5 3 7
US 500 0.25% viv 33 50 47 70 Loadout 0.5% viv 3 3 3 7
Citron 2.2 1b/100G 37 40 40 78 Citron 2.216/100G 3 3 5 3
N-Fank 0.5% viv 62 [ 67 90 N-Tank 05% viv 30 22 7 23

LD {10%) 7 9 7 7 15D (10%%) 10 9 10 11

‘Weed control with glyphosate plus AMS replacement
adjuvants at 9 DAY, Tribune, KS 2006 (0613Fatt).

Treatment Rate Sorghum _ Corn__Sunflower

Roundup WMax +: Boz+

Weed Control and Yield Protection

% Weed Pressure

None 56 T4 84
AMS 2%why 83 % 89 < Weed Control Strategy
Class Act NG 5% viv 80 87 90
Aldlisnce 1.25% viv 83 78 90 *, 113
Al oA JAd < Timing of Weed Control
Request 0.5% viv 60 73 85
Flame 0.5% vl 69 8 86 < Level of Weed Control
Cayuse Plus 0.5% viv 69 86 86
Loadout 0.5% viv 68 " 78 86
Citron 2.2 1b/100G 69 80 86
N-Tank 0.5% v/v 83 86 87
LSD (10%) 16 11 5

Soybean yield as influenced by time of weed removal, 1993,

(Peterson&Regehr)
s L1 Glyphosate, sequential
, sequential

% & ja] Gl::hosale. Binqgle
@25
Zw
T
3 10
5.

o v -

Weed Frea 22 DAP 27 DAR 31 DAP 35 DAP  No Hemoval
Horbicide Appleation Timing {Days after Planting}

Via? Vaf<i2" Vala24"  V5i<30”
Soybean Stage /Weed Size

Critical Period of Weed Control

+ Growth Stage or ctitical period to remove weeds
from a crop before significant yield loss occurs.
% Highly variable and dependent on:
» Weed Species Present
» Weed Populations
» Time of Weed Emergence Relative to Crop Emergence
» Crop Management Practices
- fertility, row spacing, population, etc
» Environmental Conditions
% Often 3 to 4 WAP with heavy weed pressure
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Hard to Control Weeds with Glyphosate

% Naturally Tolerant Species:
Prairie cupgrass, tumble windmillgrass, yellow
nutsedge, annual spurges, wild buckwheat,
lambsquarters, Russian thistle, velvetleaf,
morinnglory, waterhemp

+ Glyphosate Resistant Weeds

Glyphosate Resistant weeds?

<+ Annual ryegrass; 1996 ~ Australia, California, South
Aumetica, S, Aftica

4+ Goosegrass: 1997 - Malaysia
+ Horseweed/marestail: 2000 - Bast and SE US.
probably in Kansas

< Common Ragweed: 2004 - Missouri
< Palmer Amaranth; 2005 - Georgia, Tennessee

+ Waterhemp: 2005 - Missouri
+ Johnsongrass: 2006 - Argentina
% Giant Ragweed: 2006 - Ohio, Indiana

% Lambsquarters?

NWMO1 Biotype Glyphosate Dose-Respanse

L

None 1pt Tqt 2qt
Kevin Bradisy, . (Rate of 3# ae glyphosate/A)

Unjversity of Missol

Tgal  2gal

Current Glyphosate Resistance
Evaluations at KSU

# Common Waterhemp (2 populations)
< Marestail (2 populations)
+ Giant Ragweed (2 populations)

Best defense against developing
glyphosate resistant weeds:

+ Avoid continnous, exclusive use of
glyphosate for weed control
» Crop rotation, especially with non RR crops

» Rotate and/or tankmix herbicides with different
sites of action, within and across years

> Include other control tactics (cultivation,
prevention, crop competition, cultural practices)

» “Use the proper rate at the proper time”

How does herbicide rate affect
resistance development?

+ Higher rates may enhance selection for
single gene, highly resistant biotypes.

< Lower rates may select for multi-gene, low
level rate creep or marginally controfled
weeds,
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Herbicide and Weed Information on Internet

+ KSU Weed Management:
www,oznet.ksu.edu/weedmanagement/

+ Pesticide labels, supplements, and MSDS sheets: B 0 S 2 A Z E
www,cdms.net/ '

+ Kansas Department of Agriculture: Rese arch and Extension

wwiwv. ksda.gov/default.aspx?tabid=1 _
+ Weed Science Society of America: Ballas Peterson
Extension Weed Specialist
WYW, et/
) Wssane . 785-532-5776
+ K-State Research & Extension: dpeterso@ksu.edu
yoww.oznet.ksu.edu/
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Sprayer Ownership: Is it for you?
Farmers from the Northwest Kansas Crop Residue Alliance
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Managing Crops
with Limited Irrigation

Alan Schlegel, Loyd Stone,
and Troy Dumler
Kansas State University

Justification

» Decreasing groundwater availability
Declining water table
Diminished yell capacities.

* Increasing pumping costs
Incrensed energy costs
Lower well capacities,

+ >00% of groundwater pnped for irrigation
Corn most popular crop (>50% of irrigation),

Objectives

« Quantify crop yleld/water use relationships.

« Demonstrate alternatives for efficlent/profitable
use of limited amounts of irrigation.

+ Determing impact of crop selection on
profitabitity with limited frrigation,

General Procedures

+ Na-till for all ¢rops

= Sprinkler irrigation at most critical ime
(maximum of 1.5 in/wk)

+ Soil water and erop measurements

= Machine harvest

+ Economic analysis

Limited Irrigation of Suminer Crops

+ Irrigation ampunts
5

10”
15”

» Crops
Carn
Sanflower
Grain sorghum
Soybean

Summer Rainfall

Lﬂm Aluly IAW;.l

Precipitation, inch

2641 2002 2003 2004 2005 2806 Avp.
Crap

Soil Water at Planting

|IS" LB I‘l!"l

1z

Suoil water, inch

Depletion by Com

-0.5 0 05
Available water, inch
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] 0.5
Available water, inch

i)

-0.5 0 0.5
Available water, inch

Average Retums to Limited Trrigated
Crops (2001-2005)

&
@
0
30
M =

Com  Sorghum  Seyhean  Sonflemwer

Retwrns ($/a

Grain Yield with Limited Irrigation

2006
Irfgatisn amount Corn Sorghum Soybean Sunflawer
tnches  eeeeen- bufagre == - --unn Ib/zcre
1 78 107 25 2340
10 M5 168 40 3000
15 223 123 48 3ed

Cripoad bty

Grain Yield with Limited Irrigation

2001-2005
Inigatlon amount Com Sorghum  Soybean Sunflower
Ingtéas  ------- BUJaCre - - - - o< Tofacre
& 114 %3 an 1550
10 174 14 38 1880
15 1M 128 42 1820

Seeding Rates with Limited Irrigation

2005-2006
Seeding rato GCorn Sorghtm  Soybean Sunflower
------- 4000 saedsfacre -~ -« - -
Original an E1] 150 38
Altemata 24 He 180 1.3

“Sorghuee el Infrids

Grain Yield with Limited Irrigation

2005
Inigaticn amount Com Sorghum Soyhean Sunfower
Inches  aeaaaus bwaere --------- Ibfacr:
5 1304131} 60( 92) 23(2%) 18e0 (673}
10 194 {184} TH{196} 23(27) 1893 (1620}
15 H1{207) 86 (126) 20({20) 1503 (1843)

Yields in parenihesis are at 20% different seeding rate

Grain Yield with Limited Trrigation

2606
Infgation amount Corn Sorghum Soybesn Sunfllower
Inehes ~  ------- bufacrg ~~eeee-«- Ibiacrp
5 78{1cT) 107( 80) Z5(21) 23de{201D)
10 145 (162) 109 (136} 40 (41} 3000 (3020}
% 223 (241) 123 (165) 49{d8} 3760 (3010}

Yiclds i parenthesis are at 20% differcat sceding tate
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. . _— . Yields of Limited Irrigated Crops Yields of Limited Irrigated Crops
Crop Rotations with Limited Irrigation in Rotation (2006) in Rotation {2003-2005)

= Corn-garn (E0'7)

= Carn— Wheat (15”-5") . i
Continuous corn - 151 - - Centinuous cons - 17¢ - -
* Corn ~ Wheat — Grain sorghum . - - - -
575" 107 Com-whent 50 190 Comawheat 33 213
. Com-wheat-sorghum 61 197 162 ~ Com-wheal-smghum 33 211 125 -
Corn — Wheat — Graln sorghum— Soybean
(1575307 10%) Com-wheit-sorghur o 209 152 % Camwheat-sarghum- 14 213 129 45
sayboan poybean
Al rotatiores warn Emiad lo 1 of Grigaun, aXcopd com efterwheal, which Al mlalions were limited b 10 of imigatian, except com alter whea, which
racaived 15 and whast which recaivad 57, received 15" and whoal which recelved §°.

Yields of Limited Irrigated Crops Treatments
in Rotation (2006} Tillage Impact
tion = Tillage systems:
on Corn Produc Conventional, strip, and no-till
Continuozs carn b L - = Sprinkler irrigation capacitles:
Com-wheat 59(37) | 180213 - - 0.16 and 0.24 Inch/day
Com-wheatsorghem | 6333 |1o7@in | 1s2qmm | -~ * Nrates;
160 and 240 b N;
Comabeatserghins | g4y | 29219 | 162029 | 46045 an facre
yhenn
2003200 "
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Tillage and Trrigation Capacity

Corn Yield

Corn Yield

2006
240 249
Irrigatton E: s 180 165 157 158 ?-; o 130 16 177 1%
Tliaga Low High ~ g 120 4 ~ g 120
= 2
""""" Bufasra --------- 22 4] FE g
Conv, 172 22 © 0 - © 0
St - - Comv. Till Ne-tlll Stetp- Conv. T No-l Strip-ti
Tillage Tillage
3005 friguted Tillage, Trinme 2006 Exipated Tillaga, Tribuse
Plant Population Plant Population Ear Weight
= 8.5
N 32 I3 292 774 . 32 E 04
£§24 EEM _%.,0,3-
iz Sz le B 024
A2 g RE g 5 0.1
=
¢ 0 0~
Cany, T Ne-tll Serip-thl Conv. Till No-till Strip-titl Cony, Till No-till Strip-titl
Tillage Tillage Tillage
2003 Trtigatad Tillage, Tribne 2006 Lvigated Thlaga, et 2005 Krvigated Tiliage, Tribme
Ear Weight Corn Yield Corn Yield
1,0 - 5,0
& 150 &2
PRg ~ % 120
» - =
g S 60 g 2 60
L] T 0
Couy, THE No-tll Strip-til Limited Full Limited Full
Tillage Irrigation Irrigation
2005 Exigated Tlage, Trbime 2065 Inigeicd THuge, Tribuna 008G Isiguind Tillage, Trilume
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Corn Yield

Grain Yield,
bu/acre

160
N Rate, Brfacre

2008 Lesigeia Tilge, Tribame:

Corn Yield

S 240

3 p 180

=]

PERE]

3‘ 60

L] r
160 240
N Rate, Ib/acre

2006 Itigated Tilage, Tribroe:

Preseason Irrigation,
Irrigation Capacity, and
Seeding Rate
on Corn Production

Treatments

Pre-season Irrigation 2606

Irrlgation amount Seedrate Pre-season
No Yes
Inchi; dsf AT Er—
» Preseason Irrigation: nemay seade e o 240
‘With and witheut (-3 inch) 0.0 22,508 175 185 T @ 180
. 27,508 174 200 5 E
+ Spriukler irrigation capacities: 32,500 175 211 120
0.10, 0.15, and 0.20 Inch/day 22 60
. 0, ! B 200 =
» Seeding rates: 5 :.iﬁg 151 208 ] 0
22,5, 27,5, and 32.5 thousand/a 32,500 118 207 01 815 0.2
D28 22,500 20 20 PR
27,500 219 228 Trrigation, inch/day
32,500 223 233 s nfstion, Tbume

Corn Yield 2006

Corn Yield 2006

o 240 7 a0 =
E g 180
= g 120
g—ﬂ 60

0

22,560 27,500 32,500
Seed Rate, seeds/a

200 Preseason {rrigation, Trime

Corn Yield 2006

o 240 " 08
E g 180
z g
g-ﬂ 60
0 .
Ne Yes

Preseason Irrigation

2008 Preseason Infgation, Teibuns

These projects were supported by:

* Ogallala Aquifer Initiative
* Kansas Corn, Graia Serghuim, and Soybean
Commissions

* Western KS Groundwater Management District
#1

+ Kansas Fertiizer Research Fund
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Ogallala Aquifer - Where are we going?’
Where have we been?

The development of the Kansas portion of Ogallala Aquifer follows the model of many human
endeavors; recognition of the value of a resource then exploitation of the resource. This model
has resulted successful in development of many resources and has aided human progress but
often has unintended or disregarded environmental and social consequences since long term long
term planning is not employed. Even with long term planning, outcomes are often flawed as new
technology or unexpected demand changes results in great deviations from the original baseline
assumptions. The development and use of resources also often result in a classic conflict between
beneficial and economic use of a resource by individuals versus the benefit or economic interest
of the state (society at large) and an uncertain future value. This paper will certainly not resolve
the water issues with regards to the irrigation use of the Qgallala aquifer but will review how the
Kansas irrigated agricultural sector has used the aquifer and some of the adjustments in use that
may occur.

Trrigation Trends

Although early irrigation development (Figure 1) was generally associated with use of surface
water and canal systems, early attempts to use underground water resources began in the early
1900's but in limited amounts and mixed results. Large scale development of the Ogallala
commenced following World War 11 as policy and technology combined to provide both the will
and ability to utilize the resource. The 1945 Water Appropriation Act was a significant
document that dedicated all Kansas water to the use of the people of Kansas, subject to state
control and regulation. The major purpose of the act is to protect the people’s right to use water
and to protect the states supplies of ground and surface water for the future. The Act, while
sounding restrictive, was actually a document that encouraged development of water resources.
Improvements in drilling and pumping technology allowed individuals access to the Ogallala
aquifer. Development of land for irrigation rapidly increased and was aided by new irrigation
system technology, such as the center pivot irrigation system. 1940's and 1950's irrigation
development was predominately surface irrigation, largely gated pipe flood systems. The center
pivot, invented in 1958, allowed expansion of irrigation into land that was either too sandy or too
undulating for surface irrigation development. In 1970, less than 500,000 of the 2 million
irrigation acres were center pivot irrigated. Today, about 85 percent of the 3 million irrigated
acres are center pivot irrigated (Figure 2).

In retrospect, the state of Kansas and irrigators, operating from the viewpoint of a vast and
limitless untapped Ogallala water supply, were overly optimistic about the extent of the supply.
Although by the 1960's, there were warning signs and recognition of supply limitations which
eventually resulted in legislative and water administrative policy changes and actions.

By the 1970's, that transition from a water development mentality to a mentality of preserving or
conserving the Ogallala through improved irrigation systems and management. However, while

! Danny Rogers, PE, PhD, Professor and Extension Agricultural Engineer, Irrigation, Biological & Agricultural
Engineering Depariment, Kansas State University, 147 Seaton Hall, Manhattan, KS 66506
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these efforts certainly have aided reducing the amount of water withdrawn, maintaining
productivity, and improving the beneficial use or water use efficiency of the pumped water, the
amount of water withdraw still exceeds the change level as evidenced by continuing regional
water level declines.

As Ogallala water levels continue to decline well productivity or capacity decreases, eventually
to the point that irrigation is abandoned. This has already occurred in west central Kansas and
other localized areas, especially land that was located along the historical fringes of the Ogallala.
The irrigator response to declining water levels is a site specific response depending on the
operating costs and operational needs. Certainly many individuals have had to make dramatic
changes, including irrigation abandonment. However management strategy changes prior to
abandonment may included change in irrigation system type and/or nozzle package, change in
crop, change in crop mix, change in yield goal and change in other cultural practices associated
limited irrigation. These changes in irrigation strategies are not readily apparent using the
irrigation trend data as a center pivot with full irrigation capacity is reported in the same manner
as a center pivot with limited irrigation capacity. Crops changes are also subtle. For example, a
limited irrigated crop option for fully irrigated corn is limited irrigated corn. Crop trends are
shown in Figure 3 for the five the major irrigated crops, which shows that corn is still the most
commonly irrigated crop. Two crop options not shown on the chart are cotton, which is currently
limited to the southern border area of Kansas, and sunflower, which is grown throughout western
Kansas but is currently concentrated in northwest Kansas. Another interesting development is a
pocket of potato and onion production in sandy soils along the Ark River corridor. Figure 4 is a
chart of the statewide average yield of irrigated corn, which indicates an increasing yield trend of
about 2.6 bushels per acre since 1974; a remarkable achievement in light of the drought
conditions during the 2000's. While the 1990's, in general, were wetter then normal and the
2000's have been drier then normal, but Figure 5 shows the average irrigated water application
depth per acre and the total irrigation pumping did not increase in proportion to the crop water
needs relative to the climatic conditions. This is also evidence of the effect of declining water
levels on irrigation capacity.

Where are we going?

Better irrigation effictency, improved irrigation management practices, improved cultural
practices and continuing development of improved crop genetics has maintained or improved
productivity and economic returns but in spite of these improvements, the Ogallala aquifer
continues to decline. Because of variability of the aquifer systems, some areas are completely
depleted while other areas have saturated water thickness sufficient for hundreds of years of use
at current withdrawal rates. There are some studies that estimate a 70 to 90 percent reduction in
water withdrawal is needed to reach the sustainable aquifer withdrawal rate. This is unlikely that
such high reductions in pumping and maintenance of the current irrigated acreage base is
possible since perfect irrigation efficiency and management practices would only be able to
reduce withdrawals by a fraction of amount needed to stop water level declines.

While reduction in water withdrawal is inevitable as supplies are depleted, changing long-term
policy to affect current use rates quickly collide with short-term economic realities of individuals
with irrigation investments and income needs. Physical depletion of groundwater supplies by
declining water levels, in addition to changes in production costs and crop prices, has required
irrigators to adjust their adjustment strategies including reduction of irrigated acreage, changes in
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crops and changes in crop mix. However, the unfortunate reality is that there are few widespread
higher water use values options for individuals. Current alternatives include transferring of
water rights to industrial uses. Recent options include power generation and other agriculturally
based industry, such as cattle feeding, meat packing and dairies. However, remember transferring
of a water right from one type of use to another would not alleviate the decline unless there is an
reduction in the total amount of water used.

The ideal scenario would be a reduction in water withdrawals to the sustainable level with the
remaining withdrawal being used for higher values uses that offset the economic impact of the
decreased withdrawal. Unfortunately, no such higher use option seems looming on the horizon.
But should some higher use value option be identified and developed, the shifting of a broad
based irrigated agricultural system, spread across many individuals and locations, to localized
points of use is problematic.

Are there possibilities ahead?

My crystal ball is pretty dim. Early in my career, I attended several water meetings where
preliminary results of the High Plains Aquifer study were presented and predicted the economic
life of the Ogallala to be about 20 years (Final report: Ogallala Aquifer Study in Kansas, Kansas
Water Office 1982). I thought I had made a terrible mistake accepting the position as the NW K-
State Irrigation Engineer. More than twenty years have past, and irrigation is still an important
industry, still with long term sustainability issues, and still with some individuals facing tough
economic circumstances. What does Ioom on the horizon is the state and federal renewable
energy emphasis of recent vintage that I feel has great positive potential for Kansas agriculture
but, of course, can have some negative unpredicted and unintended impacts, How much impact
for the Ogallala region is difficult to predict but certainly short term economic benefits from the
grain producers viewpoint have occurred due to stronger crop prices. Since the currently
mentioned supply sources for ethanol and other biofuels production require land based
production, the farm economy should benefit and, hopefully, a net positive gain in total energy
availability is accomplished. Wind energy farms could also have a positive impact but due to its
variable nature, possibly wind energy tied to hydrogen production (using a portion of the current
irrigation water base) could convert a variable energy source into an on-demand energy source
that may be more marketable. A long ago model of production called for the harvesting of solar
energy from a portion of the field, capture and transfer of precipitation from the solar portion to
the non-solar portion of the field for crop production. The feasibility of that type of food, fiber
and energy production system does not seem so fetched today - just throw in a ring of wind
turbines around the perimeter so good measure.

As a Kansas State Research and Extension Irrigation Engineer, my primary responsibility has
been to help individuals make decisions about the use of the resources that they have at their
disposal, usually from an economic viewpoint, although larger and long-term social and
environmental and other non-economic considerations are often discussed. I can only predict that
whether forced by physical constraints (depletion), economic constraints (not profitable to
continue current production practices) or institutional constraints (change in water law/policy)
the future will be different then the past except for the ability and creativity of the current
residents of the Ogallala region in Kansas to adapt.
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Kansas Irigated Acreage Trends-1820 to Present
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Figure 1. Kansas Irrigated Acreage Trends — 1890 to Present
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Figure 2. Irrigated Acres and System Type Acreage Trends in Kansas

Major Kansas Irrigated Crop Acreage- 1974 to 2004
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Figure 3. Major Kansas Irrigated Crop Acreage — 1974 to 2004
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Kansas State Corn Yields

Kansas Fazm Faris
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Figure 4. Kansas State Corn Yield Trends

Acre - feet of Water Pumped per Acre in Kansas by Year
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Dryland Soybean Production
Farmers from the Northwest Kansas Crop Residue Alliance
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2007 Cover Your Acres Conference
No-Till Wheat Production in County Variety Trials

Brian Olson, Extension Agronomist - Northwest Kansas
Jeanne Falk, Multi-county Crops & Soils Specialist
Daniel O’Brien, Extension Agricultural Economist - Northwest Kansas

The majority of northwest Kansas wheat producers use conventional-tillage to
prepare their ground for wheat planting. Typically, this does not leave enough crop
residue on the soil surface for adequate soil conservation prior to wheat planting. This
was evident in three events in recent history. On Dec. 18, 2000, state highways in
many western Kansas counties were closed because soil blowing off recently planted
wheat fields had reduced visibility, causing unsafe driving conditions. Street lights
came on at mid-afternoon in Colby and many other towns due to the dust-darkened
skies. In contrast, a nearby no-till wheat field had little erosion and retained snow to
the depth of milo stubble left from the previous crop. Additionally, the no-till field had
enough moisture for planting two to three weeks earlier than surrounding
conventional tillage fields. On May 29, 2004, some producers had started tilling and
preparing their fields for winter wheat planting this fall when a dust storm blew
through the area causing similar conditions as described above.

Rainfall on Sept. 17 and 18, 2001 came rapidly, resulting in major erosion of
wheat fields. Roadside ditches and county streams were filled with topsoil white many
gullies were formed or deepened. Tillage to repair gullies and replanting was
necessary in most instances. In contrast, a nearby no-till wheat field suffered no
erosion, achieved a complete stand and total ground cover. Improved soil and
moisture conservation provide cleaner air and water for everyone.

Fallow treatment herbicide costs have decreased dramatically in the last three
years, due primarily to the expiration of the “Round-Up” patent. To illustrate, per unit
costs of Round-Up®© in K-State crop planning budgets have declined from $44.75 per
gallon in 1998 to $37.60-$37.80 in 1999-2000 to $22.00 per gallon 2003 to $15.00
per gallon in 2006 for a generic glyphosate. in addition, many producers are reducing
herbicide costs through improved sprayer technology and timely applications. Tight
profit margins have plagued wheat and other dryland crop enterprises in recent
years. Equipment, fuel and labor cost continue to increase. The combination of these
economic forces are motivating producers to consider more efficient uses of
cropland. No-till wheat production is perhaps the most effective practice available to
meet these constraints.

Planter technology has improved in recent years such that acceptable stands can
be achieved in most planting conditions with a shower following planting. Most
manufacturers offer a no-till drill, but there is considerable variation in equipment
configuration and confusion among producers as to which configuration they might
need. The cost of such equipment is often a barrier to adoption of the practice.

An increasing number of producers are intensifying rotations by eliminating fallow
periods after summer crops and planting winter, or sometimes spring wheat after the
fall harvest. The success of this practice is dependant on moisture conservation and
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residue management. No-till planting should be the critical success factor.

On the fopic of yield response, a ten year study at Tribune, KS, showed an eight
bu/a advantage for no-ill wheat production compared to conventional tillage in a
wheat, sorghum, fallow rotation. If costs can be maintained or decreased while
adopting the technology, it would increase net profit. Wheat research done at the
USDA-ARS unit at Akron, CO, has shown over four bu/a yield increase for each
additional inch of moisture.

OBJECTIVES OF THE STUDY

1) Add no-till wheat variety plots to existing county wheat variety plots in
northwest Kansas to demonstrate the feasibility of no-till wheat production and
increase educational opportunities of existing county extension events.

2} Gain insight and better define no-till management changes necessary as
annual precipitation decreases from 24 inches in north central Kansas to 16 inches in
western Kansas, especially as it relates to frequency of wheat in the rotation.

RESULTS OF THE STUDY

During the past three years, weather has been highly variable. In 2004, weather
limited the number of sites with useable information. In 2005, fourteen sites were
initially planted, with nine sites harvested. In 2006, eleven sites were planted with
seven sites harvested. The weather variability ranged from extremely dry conditions
to late spring freezes which caused sites to be abandoned. All sites in all years had
Jagalene, Jagger, Cutter, Stanton, 2137, and T-81 planted at 85 Ibs/A across both
tilage systems in side-by-side comparisons. Most of the no-till was on sites that
were in their third year of no-till. Because of this, the results should be viewed
as what will typically happen on area fields when farmers are transitioning to a
complete no-till system. [n addition, weather variability across the sites and years
was extreme during the time of the study. However, there were three main points
which could be gleaned from the data.

1) Yield Results

Data from 2005 and 2006 was analyzed while the limited data from 2004 was not
used in the final analysis. To account for some of the year to year variability, the data
was normalized by the average yield across all sites for a particular year. A variable
indicating whether the yield potential of a site was either high or low was assigned to
each field in each year (high potential - above 35 bu/A, low potential - below 35 bu/A).
The variable was assigned based upon the average yield across varieties and tillage
systems for the site. The data was then analyzed by SAS (Statistical Analysis
Systems).

From the analysis, a tillage by yield potential interaction was apparent (Table 1).
Many factors could affect yield potential, but the one major factor was the dry
conditions.

When the yield potential of the site was higher than 35 bu/A, the yield potential
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for the two tillage systems was similar. This is in contrast to the above research from
Tribune and Akron that indicated a benefit to no-till. However, the benefit to no-till
took time to accumulate at Tribune and Akron and was not apparent in the initial
years of the rotation.

When looking through the data from the county comparisons, there appeared to
be a major benefit to injecting fertilizer over broadcasting in no-till. Due to the
management system of the farmers at the sites, there was not ample sites of the

injected versus broadcast comparison to provide a statistical analysis of that variable.

Therefore, the two tillage systems yielded similarly in high yielding environments
when fertilizer was either broadcast or injected.

Table 1. Yield as affected by yield potential and tillage

Yield Potential

Tillage Below 35 bu/A Above 35 bu/A
No-till 17.5 55.7
Conventional-till 23.6 54.3

LSD (0.1) 4.1

Fig. 1 - Wheat yield potential as affected by fillage
and water supply.

When the yield potential of a
site was below 35 bu/A, the

perceived benefits of no-till did not 100 P TRIBONE
translate into higher yields. One Y =-18.9 + 3.24X 1974-2004
potential reason for this was that 80 { n=75 r=0651 RMSE=884 P<0.0001 —
fields transitioning into no-till are A
typically hard when conditions are 60
dry. Over time after the third year,
the ground will become more S 40
mellow as more residue is s
accumulated and more macro-pores £ 20 |
are developed. However, during >
that initial rotation back to wheat in 5 0
a wheat-summer crop-fallow )
rotation, the ground will likely be - 100
difficult to work with. Therefore, the NO TILLAGE B
hard no-till ground may have limited £ gq | | oy -0 ruseo87 Poocost
root growth substantiaily compared "
with conventional-till, and thus the W |
conventional-till yielded moreinthe =
drier environment. = 40
This phenomena of lower yields
from no-till when the potential yield 20 1
is low was also observed in
research recently summarized from 0 : T ——
the Southwest Research and 4 8 2 1 20 24 28

WATER SUPPLY: ASW + PRECIP. (in.)
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Extension Center - Tribune station (Fig. 1). When the water supply (available soil
water at planting + precipitation) was low, conventional-till yielded more than no-till.
For example at 10 inches of water, conventional-till yielded 10 bu/A while there was
no yield for no-till. When there was 18 inches of water supply, the two tillage systems
had similar yields around 35 bu/A. When there was 24 inches of water supply, no-till
had an average yield of 70 bu/A, while conventicnal-till yielded 60 bu/A.

When evaluating the profitability of the two systems, the costs for no-till to
conventional-till have changed over the years. For this comparison, the average
2006 custom rates for the state of Kansas from the National Ag Statistics Service
were used. The number of spraying and tillage operations used to control weeds
before wheat planting were summarized from informal discussion with area farmers.

The number of burndown applications versus tillage operations from May until
wheat planting were summarized in Table 2 when farmers where in a wheat-summer
crop-fallow rotation. Weather during the summer impacted the number of operations.

Table 2. Chemical or mechanical weed control operations from May until September
during a dry or wet summer.

Tillage Dry Summer Wet Summer
No-till (chemical) 3 4
Conventional-till (mechanical) 5 7

When evaluating the costs of the two systems, the following assumptions were
made. Chemical control was achieved by applying 32 oz/A of a generic 4 |bs ai/gal
glyphosate with 8 oz/A of 2,4-D, and 17 Ibs/100 gal ammonium sulfate per spray
operation using a ground rig. For the mechanical control, all tillage operations
consisted of a field cultivation, except for the final operation before planting in which a
disk was used. The total chemical and application costs per spraying operation was
$9.32/A . Field cultivation cost $7.37/A and disking cost $7.79/A. At planting,
$11.77/A was the cost associated with planting wheat no-ill, and $8.52/A for planting
wheat conventional-till. Custom harvest costs of $15.78/A as a base charge, with an
additional $0.149/bu for yields over 21 bu/A were assumed. Hauling costs of
$0.145/bu for hauls under 14 miles were also assumed. The cash price of wheat
used in this analysis was $3.50/bu.

in Table 3, the net cash income returns under no-till and conventional-till under
various scenarios are given. In these calculations, revenues from cash sales of
wheat are included, but not from government farm program payments or any type of
crop insurance coverage. Costs covered include those for field operations,
herbicides, custom harvest and hauling. The net returns indicated here would be
used to then pay for all other cost of production not identified above, including land.
The bu/A used for each tillage by yield potential came from Table 1. Due to the
decreased yields observed in no-till in a low yielding environment, there was more
money to pay for fixed costs in conventional-till. However, when the yield potential
was above 35 bu/A, there was more money to pay for fixed costs in no-till.
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Table 3. Cash returns analysis of no-till and conventional-till.

Below 35 bu/A Above 35 bu/A
Tillage Dry summer  Wet Summer Dry summer Wet Summer
No-ill $3.20 ($6.12) $126.19 $116.87
Conventional-till $17.22 $2.48 $115.64 $100.90

2) Varieties

When results were combined across years, there was no significant tillage by
variety interaction. The varieties of Jagger, Jagalene, Cutter, T-81, 2137, and
Stanton yielded similarly across tillage systems. Since the wheat performance tests
at K-State are done on conventional-tilled ground, the results from this study indicate
a farmer can evaluate a variety from the Kansas Crop Performance Test for yield and
other agronomic characteristics and not worry whether there will be a difference in
yield if the variety is grown on no-till. There will still be some varieties which might be
more preferable in some situations such as continuous no-till wheat due to their
disease ratings. In this situation, the variety’s rating for tan spot should influence
what variety is chosen. However, the yield component of the varieties can be
compared regardless of tillage system.

3) Seeding Rate

A seeding rate study was also included at all sites. Jagalene was planted at 68,
85, 102, and 120 Ibs/A in both tillage systems. When looking at the data across 2005
and 2006, there was no difference in seeding rate for a particular tillage system or
when across tillage systems. Yield was 48.5, 50.2, 50.2, 49.4 bu/A for 68, 85, 102,
and 120 Ibs/A, respectively. Therefore, there was no significant difference between
seeding rates. For those farmers starting no-till, a higher seeding rate of 90 to 100
Ibs/A is recommended. A higher seeding rate than what is typically used in
conventional-till is recommended because surface residue may hinder stand
establishment, and there was no disadvantage from using the higher seeding rate.

In summary, although the highly variable environment decreased the number of
sites where data was collected, producers can use the findings of this study to aid in
management decisions for their crop production system. The results from this study
have been discussed at 2006 preplant wheat schools and in winter meetings like the
Cover Your Acres Winter Conference, January 23 and 24, 2007 in Oberiin, Kansas.
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Skip-row Corn

Presentation — Drew Lyon and Brian Qlson
Research — A. Pavlista, D. Baltensperger, D.
Lyon, R. Klein, G. Hergert, C. Shapiro, S.
Knezevic, L. Nelson, S. Mason, A. Schlegel,
M. Vigil, R. Elmore, B. Olson, R. Aiken

OBJECTIVE
WILL SKIP -ROW PATTERNS
INCREASE YIELD

COMPARED TO

CURRENT PRACTICES
?

RATIONALE

MITIGATE LOW MOISTURE STRESS
LATER IN SEASON
DURING CRITICAL PERIOD
FOR KERNEL FILL

Planting Diagram sesasia - 13000

Every Row—planier at 18,000 spads/A I I Plant 115k 1 — plantar 21 36,000 ssadaiA

Plant 2/5kip 2 — pianlar al 35,000 seadeli

Possible reason why skip-row has

the potential to work
» Changes the time of when moisture is
used.

* Dry condifions

— Plant space every row will use water as they
are growing with little moisture avallable at
reproduction

-~ With skip-row corn, moisture becomes limiting
earlier within the row when the plants are
young. However, as they grow and extend
their roots, there is a bank of moisture in the
skipped row that allows the plant to continue
through reproduction.
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5 s SR :
| Plant 2/skip 2 at 10,000 phs/A

Colby - 2006

Rowspacing  Targetpepulation Test weight  Bu/A Actual population
(phs/a) (1,900 pitsiA)

Every row 10,000 569 17.0 9.9
15,000 55.1 37 164
20,000 55.9 2.1 AN

Plant 1 skip 1 10,000 574 223 101
15,000 315 1.7 4.2
20,000 56.5 87 194

Plant 2/ skip 1 10,000 574 22.4 10.6
15,600 6.8 KE] 147
20,000 565 37 19.F

Plaot 2/ skip 2 10,000 58.4 2.5 9.8
15,000 56.8 19.0 14.8
20,000 57.4 16.5 18.7

CV, % 1.5 30.¢ 120

Tribune - 2004

Reow spacing ~ Tampetpepulation Test neight Mobstim  Bw/A  Actmlpopulation
(pits/A} %

(1,000 pits/A)
Fwvery row 10,000 5.8 L5 ) 9.5
15,000 5% 0.6 116 15.0
20,600 55 19.1 17 1.5
Plant ¥/ sidp 1 w000 549 220 7 9.4
15,000 567 201 97 145
20,000 566 19.1 ns [£3]
Plant 2/ skip | 10,009 6.1 201 [ 9.1
15,080 558 0.1 o8 145
20,000 6.7 199 195 12.5
Flast 2 ship 10,000 555 204 [ 93
15,000 558 203 % [£X]
20,000 563 193 20 19.6
CV, % 23 67 127 7.8

Al treatments kad a 30 1b/A UAN dribbled on February 26 and 4 gal/A 10-34.0 dribbled
beside row on May 9. Core was planted May 9 using Pioneet 33B25RR no-till into wheat stubble]

Muiti-sites
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Trial Locations by Year, 21 Trials

2004: 2005:
*
0
Scottshluff * Alliance * 11?5'%20 pl::;
Hayes Center * Scottsbluff (2x) * 2[; aoop ifa
North Platte * Sldney * P
Akron, CQ *** QOgallala * "
Tribune, KS * North Platte * ;ﬁggg P :f.:
Clay Center * Trenton * 30,000 ph‘a
Lincoln ** Akron, CO ™ S
Mead ** Tribune, KS * e
Concord ** GClay Genter ** 1:'333 53:
*k !
Mead ™ 18,000 plfa
Concord

Trial Populations]

Skip Row Paftern and Yield in WestCentral, NE
150

125

100

Yield, bwa

25

N solid & p2s1 E p1s1 M p2s2

75

50 [

Qgatlala_ Trenton Hayes Ctr N.Platte N_Platte

Skip Row Pattern and Yield in Panhandle, NE
150

n sotid B 251 B p151 Ml p2s2

125

100

Yield, bula
an
8 d

[
[

Alliance Sidney Scotis/D Scotis/l

Scoits/t

4 {5}

-a» 2004: Clay Center, Lincoln, North Platte

Skip Row Effect on Yield, 21 Trials

2004: Hayes Center, Akron {COQ)
2005: Ogallala, Trenton, Akron (CO)

{8} 2005: Alliance, Clay Center, Scottsbiuff/dry.
Sidney, Tribune {(KS)

\ 2004: Scofttsblufffirrig., Tribune (KS},
@) Mead, Concord

2005: Scottsblufffirrig., North Piatte,
Mead, Concord

FACTORS: Tillage ? Residue ? Rain ? Low Yield ?

Relationship of Rain to Yield Change
from Using Double Skiprow Pattern
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Relationship of Solid Yield to Yield
Change Using Double Skip Pattern
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CONCLUSION

SINGLE - SKIP (1+1)
AND
DOUBLE - SKIP (2+2)

CAN HELP & CAN HURT

Relationship of Solid Yield to Yield
Change Using Double Skip Pattern

170
160-
B 150

70

F T T
1] 50 100 150 208
yield {bu/a} of solid planted

Relationship of Solid Yield to Yield
Change Using Single Skip Pattern

170
160

2 120
110 A

e

2 100t ~zoe
5 o0 e
5

o

60 +—————prre——— Y
0 50 100 150 200

yield {bufa) of solid planted

Relationship of Solid Yield to Yield
Change Using a Third Skiprow

170
160

60—
0 50 100 150 200

yield (bu/a) of solid planted

Comparing Three Skiprow Patterns
150

P2SZ i%ant ylekt n (0.39) jeo8d sl 4 121, 12 852

N PENT peaigymic i ey it v 4

percent of solid planted

=
0 50 100 150 200

yield {buia) of solid planted

RECOMMENDATION:

When Field History & Prediction is
that Yield wiil be
LESS than 90 bu /a
Use Single or Double Skip Rows.

If Yield is Expected to be Higher,
Do NOT Use Skip Rows as
Yields Likely Will be Reduced.
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Chloride, Sulfur, and Controlled-release Urea in Crops
Dale Leikam, K-State Soil Nutrient Specialist

Chloride

Since the early 1980’s, considerable research with chloride fertilization has been conducted in
Kansas on wheat, corn and grain sorghum. Positive yield responses have been noted on these
crops. To date chloride fertilization on other crops has been limited.

Wheat. Chioride research on wheat in Kansas has been ongoing for 20 years. Early work
clearly showed that chloride fertilization not only increased wheat grain yields on low Cl sails,
but also suppressed the progression of leaf rust. Research has also clearly shown that
differences exist among wheat varieties in terms of responsiveness to chloride fertilization.

The following information summarizes this chloride fertilization/wheat variety research.
Averaged across all seven varieties, chloride fertilization increased grain yields by 8
bushelsfacre. An 8 bushel per acre vyield response to a micronutrient is quite impressive, but
this was with outstanding wheat yields (70-90 bu/ac). Yield responses of this magnitude would
not be expected at lower overall yields, though our research has shown a 7-10% yield increase
on low Cl soils, regardless of yield level. Applying chloride consistently and dramatically
increased leaf tissue Cl concentrations on all varieties.

Com and Grain Sorghum Several site-years of chloride research on corn and grain sorghum are
summarized below. Overall, results are very similar to wheat. All sites with low soil Cl levels (<
25-30 Ib Cl/a) responded to Cl application. The nonresponsive sites had soil Cl levels of 40 |b
Cl/a or higher. As with wheat, leaf tissue CI concentrations of the check (no chloride added)
treatments at responsive sites were generally 0.15% or lower.

Over the many years of work on Cl fertilization, we evaluated several chloride rates and
sources. In most cases application of 10-20 lbs Cl/fa was sufficient to achieve optimum
response. We have evaluated ammonium chloride, magnesium chloride, calcium chloride,
potassium chloride and even sodium chloride as sources. All chloride sources performed
equally. Potassium chloride is the most readily available source. When potassium chioride is
used as a Cl source, there is the possibility that the potassium could be the cause of any
response. All of our research was conducted on sites with high soil potassium levels and we
measured potassium concentrations in leaf tissue samples. We are convinced the responses
noted are due to chloride, particularly since other Cl sources also provided yield increases.
Other crops have not been evaluated.

Sulfur

Sulfur (8) is one of 17 elements essential for crop growth. Although sulfur is considered a
secondary nutrient, it is often called the fourth major nutrient ranking just below nitrogen,
phosphorus, and potassium in terms of how widespread deficient soils are.

Deficiencies of sulfur have increased in Kansas, most of North America and worldwide. The

incidence of sulfur deficient soils has increased over the years and is likely due to one or more
of the following:
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Much higher crop vields

More intensive cropping systems (double cropping, less use of fallow, more use of crop
residue) that results in greater sulfur removal

Erosion of surface soil and organic matter over the years

Less sulfur deposition from the atmosphere

Continued use of fertilizers that contain little or no sulfur

Sulfur deficiency on growing crops is often mistaken for nitrogen deficiency. With sulfur
deficiency, many crops become uniformly chlorotic. The pale yellow symptom of sulfur
deficiency often appears first on the younger or uppermost leaves, while nitrogen deficiency
initially appears on the older lower leaves. Deficiencies of sulfur are often difficult to identify
because the paling in crop color is not always obvious. Crops lacking sulfur also may be
stunted, thin-stemmed and spindly. In the case of cereal grains, maturity is defayed. On legume
crops, nodulation may be reduced. In some crops, a reddish color may first appear on the
underside of leaves and on stems.

Sulfur is usually present in relatively small amounts in soils and a majority is in organic forms.
Sulfur deficient soils are often low in organic matter, coarse-textured, well-drained, and subject
to leaching. In recent years, an increasing number of finer textured soils have shown sulfur
deficiency, however. Much like nitrogen, sulfur tends to cycle in the soil environment.

Soil organic matter is an excellent source of sulfur. Since organic sulfur is not plant available,
sulfate must be released from reserves of organic matter through microbial mineralization.
Nitrogen and sulfur mirror each other closely in terms of the transformations and reactions that
occur in the soil. Mineralization of sulfate from soil organic matter is controlled by organic matter
levels, temperature, and moisture. Generally, environmental factors that favor plant growth
enhance sulfur release from organic matter.

Sulfate (SO4?) is an anion (negatively charged ion) and as such is mobile in the soil though not
as free moving as nitrate (NO3) or chloride (CI'). In well drained, coarse-textured soils, sulfate
can be leached below the root zone especially in high rainfall areas or under irrigation. Supply of
sulfate in soils can vary greatly from year to year, based on crop removal, environmental
conditions, and the amount of sulfur deposition from the atmosphere.

The total sulfur concentration of soil varies widely from about 50 to 50,000 parts per million
(ppm). As is the case with many other nutrients, however, total sulfur is not necessarily a good
predictor of a soils ability to supply this nutrient. A soil test for available sulfate-sulfur has been
developed. However, for proper interpretation of this test , soil organic matter, soil texture, the
crop to be grown and the expected yield level also need to be factored in to accurately assess
sulfur needs.

As with nitrate-N, soil samples should be collected from a deeper depth than for normal soil
samples if the soil test is to be used. Since sulfate sulfur (S04- S) is mobile, sampling to a 24-
inch depth is suggested for best results. When sampling for routine analyses (pH, phosphorus,
potassium) and organic matter and zinc a 0 to 6 inch and 6 to 24 inch sample is suggested.

Significant amounts of plant available suifate-sulfur can be added to the soil via irrigation water.
In Kansas, sulfur content of irrigation water varies, but in some cases enough sulfur could be
added through irrigation to meet crop needs. The sulfur content of irrigation water should be
determined by testing and factored into sulfur applications. However, it must be kept in mind
that irrigation water must be applied before sulfur in irrigation water will help the crop. if it is well
into the growing season before the first irrigation is made, the plant may be sulfur stressed early
even though more than enough sulfur will eventually be applied during the growing season.
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Timeliness of the sulfur additions also needs to be taken into account. An example is irrigated
corn production on sandy soils.

There are many sulfur-containing fertilizer materials are available to agriculture.

Ammonium Sulfate. (21-0-0-248) is one of the oldest sources of ammoniacal nitrogen, and is
often blended with other dry. Ammonium sulfate is a good source of both nitrogen and sulfur,
has low hygroscopicity, and is chemically stable. s use may be undesirable on acidic soils, due
to the acid-forming potential.

Ammonium Thiosulfate. (12-0-0-26S) is a clear liquid material with no appreciable vapor
pressure confaining 12 percent nitrogen and 26 percent sulfur. Ammonium thiosulfate is the
most popular sulfur-containing product used in the fluid fertilizer industry, as it is compatible with
nitrogen solutions and other complete (N-P-K) liquid. When ammonium thiosulfate is applied to
the soil, it decomposes to form colloidal elemental sulfur and ammonium sulfate.

Potassium Magnesium Sulfate (0-0-22S5-11Mg) is sometimes referred to as K-Mag, is marketed
as a dry material that is 22 percent K20, 22 percent sulfur, and 11 percent Mg. It is used in
mixed fertilizers or sometimes applied alone to supply sulfur and magnesium on soils deficient
in these two elements.

Elemental Sulfur (typically 90 to 95% S) is marketed by several manufacturers. These products
are usually 90 percent or higher sulfur content with a small amount of binding material and/or
bentonite clay to facilitate blending, application and soil reaction. Concern exists about
availability of elemental sulfur during the year of application. Before it becomes available for
plant uptake, elemental sulfur must first be oxidized by soil microorganisms to sulfate-S and this
can be a slow process when surface applied.

Gypsum (analysis varies) is calcium sulfate and is commonly available in a hydrated form
containing 18.6 percent sulfur. This material is generally applied in a dry form and is available in
a granulated form that can be blended with other materials.

Potassium Thiosulfate (0-0-20-178) is a relatively new product that is a clear liquid containing
about 20 percent K20 and 17 percent sulfur. Potassium thiosulfate can be mixed with other
liquid fertilizers and has potential for use in starter fertilizer mixes where both K and S are
needed. This material should not be placed in direct seed contact. Potassium thiosulfate is not a
commonly used product

Slow Release Nitrogen Fertilizers

Slow release N fertilizers have been arocund for a long time but their use has generally been
limited to higher value crops since these products are significantly more expensive than
conventional N fertilizers. Some slow release products, such as various urea aldehyde products,
are N compounds of limited solubility that slowly release N as the product is decomposed by soil
microbial and/or chemical processes. Over the years there have also been several products
introduced that included coating urea with elemental sulfur — sulfur coated urea. After
application to soil the sulfur coating was oxidized by soil microbes which allows water to
dissolve the inner urea granule and become available for crop use and/or water infiltrated the
coated product through imperfections/fractures in the coating and urea-N diffuses into the soil.
As a result, the N in sulfur coated urea products becomes available to plants over time. The
release characteristics of the sulfur coated products could be somewhat tailored to specific
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situations by managing the thickness of the sulfur coating. These products are most commonly
found in the turf and golf industries.

The current controlled release N products employ several polymers for coating urea. Depending
on the specific polymer used and the thickness of the coating, release characteristic can be
better managed than with sulfur coatings. While production costs of these products have
declined somewhat, polymer coated products are still relatively expensive for production
agriculture. It is anticipated that these products will continue to become more price competitive
in the future. For situations posing significant potential for N loss, polymer coated urea is
another tool that is available to manage potential N loss from denitrification, leaching and
volatilization.

Research across the U.S. has demonstrated the efficacy of the polymer coating and has
sometimes resulted in greater N use efficiency and crop yields. Similarly, Kansas research has
demonstrated the potential for these products. However, delayed/controlled release N fertilizers
do not always result in increased yield. In much of Kansas, the potential for N loss is relatively
small. It is likely that these products would perform similarly to conventional fertilizers. There are
some situations in which these products might actually be inferior to our more conventional
fertilizers. For dryland systems utilizing surface sidedress or topdress N application, N
availability to crops is dependant on moving the N into the root zone for crop uptake. it is
possible that coated materials might prevent /delay this movement until too late in the
development of the crop.

Table 1. Chloride fertilization on wheat in Kansas.*

Grain Yield Leaf Cl
Variety + Cl - Cl +Cl - Cl
------ bua------ mmmme e
Cimarron 75 59 0.44 0.10
Jagger 89 81 0.44 0.10
Karl 92 85 76 0.42 0.11
Ogallala 77 77 0.32 0.12
Tam 107 89 82 0.4 0.10
2137 90 84 0.42 0.11
2163 80 75 0.46 0.11
Average 84 76 0.42 0.11

* Average of five sites, all less than 20 Ib/a soil CI (0-24"),
+Cl received 20 ib Clfa as KCl fertilizer topdressed in
February.
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Table 2. Chloride fertilization on corn in Kansas.

Grain Yield
Chloride Riley Co. Brown Co. Osage Co.
Rate SiteA SiteB  SiteC Site A SiteB Site C Site A SiteB
lbla e buf@--ecem e
0 70 64 107 188 123 87 133 79
20 84 69 111 1M 130 93 133 81
Soil test Ci,
Ib/a (0-24") 9 16 24 28 14 28 40 61
Table 3. Chioride fertilization on wheat.
Grain Yield"
Chloride Marion Co. Saline Co Stafford Co.
Rate Site A Site B Site A SiteB SiteC SiteD Site A SiteB Avg.
[o77- T T bufa---------------------
0 45 80 51 89 83 70 73 64 69
20 47 85 54 89 920 75 80 70 74
7 7 14 22 7 14 7 15 12
*Average over either 12 or 16 varieties. Scil test Cl, b/a (0-24")
Table 4. Chloride fertilization on grain sorghum in Kansas
Grain Yield
Chiloride Marion Co. Brown Co. Osage Co.
Rate SiteA SiteB SiteC Site D SiteA SiteB SiteA  SiteB
lbla 00 e bufa-----------nome
0 87 117 63 92 102 87 125 88
10 94 139 71 113 106 95 126 92
20 97 135 72 126 111 96 125 96
Soil test Cl,
Ib/a (0-24") 9 7 9 43 7 9 52 29

64

Cover Your Acres Winter Conference. 2007. Vol. 4. Oberlin, KS




Southwest implemf:m Ium
Your GPS Headquarte ,

Chiventiter Donrmng Cosvaionts

U5 Fine Rovokver, Mokake Prooessin, Elimpia

ﬁwmammwm Fieh

Qm,a,mm Pl Do Comment, Farll e
Phastee wiBordStar, Map lase Sooding

mmmmﬁmﬁs«m

sﬁw‘rm Ap@m &m-xg
Tmmﬁhﬂﬁmmm&mﬁ
mrm %ﬂm w‘mma ik

FWAAS. SF1, SF2, KTX} mﬂgrﬂm
Wkﬁm 3@—’&3%4 ot 36 monih

Emn s t:’}f‘ Ec:aa pmﬁm {nmm%rd«ﬁgm#
Deere), Works with Parallel & Curve Lincs.

wlih Mﬁ}ﬁi Br;mds {if E{;ﬂipmﬁnf and
Most Efandg of i‘tmzwm

Buy another receiver, thlS umt will

Interface with most commercial GPS
Umts,, thus sawrmvﬁu MONEY

Guidance Starting ox Low a3
SI4IB.00 comortive wis receiver

Cover Your Acres Winter Conference. 2007. Vol. 4. Oberlin, KS

65




66

We've Got You Covered.....From Start to Finish

We’re Your No-Till Farming Headquarters!!

SPRAYERS...Self-Propelled and Pull-Type
o Case TH SPX3200 Self-Propelled
o Bestway Pull-Type Sprayer
» Schaben Pull-Type Sprayer
o Wylie Pull-Type sprayer

Case IH Tractors...... Get The Job Done!!
Rated #1 in University of Nebraska Tractor Tests

« Magnum’s 160 hp—285 hp.
« STX4WD 275 hp—500 hp.

e CaselH
Kinze
Sunflower

[ ]
[ ]
¢ Great Plains
¢ Crustbuster

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

+ D MI Precision
¢ Quinstar Fertilizer
s Orthman Placement
o Yetter In No-Till Fields
Guidance Systems and Auto Steer
Case IH Cultiva Trimble
Outback Ag Leader Raven

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

Oakley Ag Center, L.C.—QOakley, Ks

Hoxie Implement Co., Inc—Hoxie, Ks—785-675-3201
Colby Ag Center, L.C.—Colby, Ks. —785-462-6132

785-672-3264

Cover Your Acres Winter Conference. 2007. Vol. 4. Oberlin, KS




INTRODUCING THE

 NEXT BIG THING

FOR MAX!MUM EFFICIENCY

High horsepower, high performance and the highest efficiency in the fleld teday. The all-new
AGCO DT Series tractors deliver all this and much more.

-

-

-

Standard PowerMaonx CYT™ {continuously voriable transmission) puts maximum power and
infinite speeds at your fingertips for maximum efficiency and productivity

Powerful AGCO™ engines with improved fuel economy and peak perfarmance up to 315
sngine horsepower’

Standord 3% gallons per minute hydreulic flow

Optional GTA Console | with integrated Headland Management System

Superior cab comfort and quiet {71 dBIA)} with optienal pneumatic cab suspension

Visit your local dealer today for a test drive and see how AGCO tractors help you grow your
business.

DT1ECK - 180 PED HP « BT2004 ~ 200 PTO MP » DT220% - 220 FTO HP » DT240 - 240 PTO HP

* Marufaciurers estimata based on 5014396

~AGCO o

YIWE SDTDA DARUE OE SRS Lo

Hays, KS

LANG DIESEL INC.

1366 Toulon 815 W. Hwy 36 1190 S. Country Club Drive 15 S.E. 90 Ave. 15N Old 75 Hwy

Smith Center, KS Colby, KS Ellinwood, KS Sabetha, KS
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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 it be 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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‘MORE Y]ELDS. MORE PROFITS.
WHAT'S NOT TO LIKE?

Laoking for higher vields, lowar cos per bushel, each dollar spent for chloride on your wheat, vorn
andl higher profis? Then \ake advastages of the and grain sorghurm acees,
benefits of clioride through AmchdeDasic, igeid AmchlorBasie I an enspto-nse Hould
chioride feriilizer soletion. AmchlueBasic gives chlueidhe souree that you can apply with vour
yon a faw-cost nitragan sonre plus the essentiad hiartreide and other fertitizer blends, saving vime
elemen: clloide, delivered vither as a tep dress and (uel, AmchborBosic is & natuml fungal
applicatiun for whest or a5 o pre-emergence fortil-  suppressant, patentially reducing money you
fwation for corn and grain serghuo, spend on lungleide treatments,

Tr nntversicy sturdies, AmehiorBasic treated AauechlerBasic witl help the plant manage
plots show as muck wx a 13 bushel yield advantage mudsiure requirements better,, groeat in moisture-
comspared # the cheek plets, with an average of stressed condirions, Now is the time o bearn and

skx bushels advantage across all performance plots.  garn more,
AmchorBasie pives vou at least a3 returm on

amchlorbasic®

Gel more yield for less,

Call 913-764-7766 for more details.

Or el wr ut bryanevans@evasenierprisestionat
or bryanguipre@evensenterprisestionet.
or visi wy on the web gt wwwevansenivrprisestic ey,

Manufacturing

v Fold out sides from 102” to 144"
v 25,000 Ib Axles with New 22.5 Tires
v/~ An extended upper deck allows for Large hi
capacity tanks
The right choice for your Self-Propelled
Sprayer & any type of flathed work needed.

East HWY. 24 In Colby, K T e www.colbyimplement.com

1-800-532-6520  :srgmsgsmimericn
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Over the years, Kansas Corn has taken a proactive approach to making sure crop
protection tools like atrazine stay in the grower’s toolbox, The Kansas Corn Commission
was instrumental in funding KSU research efforts to develop Kansas Best Management
Practices for Atrazine to keep this valued weed control tool on the field where it belongs.
Since 1995, KCGA has taken the lead in representing growers in the Environmental
Protection Agency's special review of atrazine, a herbicide used on 2/3 of our corn acres.
The special review is in its final stage, and EPA recently released a positive risk assessment
for atrazine. Without grower involvement, grower access to atrazine would be questionable.

Kansas Corm Commission
Kansas Corn Growers Association

I 10 W. 4th, Garnett, KS 800-489-2676

www.ksgrains.com

PIONEER.

A DUPONT COMPANY

Come join Randy Schlatter (Pioneer's Bio-fuels Key Account Manager) as he presents a program on
"The Economic Impacts of Ethanol"
Sponsored by Pioneer Hi-Bred Int'l and your local Pioncer Sales Representative:

JD Baker Account Manager Hoxie, Ks  785-443-1318 Reisig Sceds Hays, Ks 785-483-1464
Jay Schmalzried Dighton, Ks 620-397-3173
Almena Agri Services Almena, Ks 785-699-2561 Jeff Terrell Colby, Ks 785-443-0077
Beming Auction Inc Leoti, Ks 620-874-4405 Thiele Crop Consulting  Norton, Ks 785-567-8323
Collyer Crop Protection  Collyer, Ks 785-769-3486 Tom Wasson Obertin, Ks 785-475-7435
Ray DeBey Cawker City, Ks 785-545-7100
Frieling Grain Gaylord, Ks 785-697-2267  John Murray Account Manager Goodland KS
Jay Goerg Rush Center, Ks 620-923-5261 785-821-1199
Harold Hoss Ness City, Ks ~ 785-798-5490 Gary Lucas Goodland, KS  785-821-1596
Levin Farms Inc Kengington, Ks 785-476-6028 Western Kansas Seed Weskan KS 785-943-5441
Chris Marshall Oakley, Ks 785-953-0531 Pete Raile St, Francis, KS§  785-332-8417
Neff Seeds Selden, Ks 785-443-1052 Don Marshall McDonald, KS  785-462-5478
Nickelson Seeds Hill City, Ks 785-216-0257 Doran Jessee Benkelman, NE 308-340-5654
James Ochampaugh Plainville, Ks  785-737-3435 Terry Bilka Enders, NE 308-883-8051
Precision Ag Services Scott City, Ks  620-874-5076 R-Nette Inc Imperial, NE =~ 308-883-8108
Rangeland Coop Phillipsburg, Ks 785-638-2401 Bushel 300 Inc Lamar, NE 308-883-6718
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{800) 658-9808
www.sorghumgrowers.com

DuPont

Look to the DuPont line of products for
all of your crop protection needs.

Examples of our outstanding products:
Resolve Basis Cynch ATZ Lite Steadfast
Breakfree Breakfree ATZ
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Ga:

Changing the Landscape.

John West - Northwest Kansas Doug Breinig - Southwest Nebraska
785-443-0391 308-962-6658
john.west@garstseedco.com doug.breining@garstseedco.com

Let Garst provide for all of your corn, sunflowers, soybeans, sorghum, and alfalfa needs.

to the future,

WE WILL BE THERE.

We are cOmmitted
to the future of Agriculture and
the future of our CUStOMeErs.

From the most advanced agricultural equipment
to the established parts and
senvice departments,
Martin Farm Power is equipped
to meet and exceed all of your farming needs.

Serving Kansas since 1911,
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Silver Sponsors

AG Leader Technology

Russ Morman

2202 S. Riverside Dr., Ames, IA 50010
515-232-5363

Ag Pro Crop Insurance

Joni Jackson

1007 Cody, Suite A, Hays, KS 67601
785-650-0500 or 877-650-0500

Ag Valley Co-op

Mark Vance

314 W. First St., Norton, KS 67654
785-877-5900

AgVenture/Select Seeds

Rod Spencer

RR 1 Box 118, Culbertson, NE 69024
308-278-2618

BASF

Chad Fabrizius

3326 Lincoln Dr., Hays, KS 67601
785-650-0503 or 785-650-8384

Bridges Group Insurance, LLP

Dave Donovan

117 N. Kansas, Norton, KS 67654
1-866-484-6236 or 785-877-4016

Crop Quest, Inc.
P.O. Box 1715, Dodge City, KS 67801
620-225-2233

Fontanelle

Kurt Wilson

442 S. Court Ave., Colby, KS 67701
785-460-3040 or 785-443-3040

J.D. Skiles, Inc.
P.O. Box 157, Atwood, KS 67730
785-626-9338

Kansas Soybean Commission

Dennis Hupe

2930 SW Wanamaker Dr,, Topeka, KS 66614
785-271-1040 or 800-328-7390

Market Data

Greg Lohoefner

P.O. Box 90, Oberlin, KS 67749
1-800-867-8289

Monsanto

Steve Hofer

23041 F Road, Cedar, KS 67628
785-695-2360

National Jointed Goatgrass Research
Program

Doug Schmale

3664 Road 139, Lodgepole, NE 69149
308-483-5080

Orthman Manufacturing, Inc.

Justin Troudt

75765 Road 435, Lexington, NE 68850
308-324-4654

Red Willow Aviation

Mark Vlasin

Airport Road, McCook, NE 69001
1-800-658-4394 or 308-345-3635

Schaffert Manufacturing Co., Inc.
Paul Schaffert

71495 Road 397, Indianola, NE 69034
308-364-2607
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Sharp Brothers Seed Company
Vaughn Sothman

P.O. Box 140, Healy, KS 67850
1-800-462-8483 or 620-397-3745

Sims Fertilizer

Katie Lix

1006 Industrial Park, Osborne, KS 67473
1-800-821-4289 or 785-346-5681

Sorghum Partners, Inc.

Jon Tucker

8400 S. Kansas Cir., Haysville, KS 67060
316-789-8627

NOTES:
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Syngenta

Matt Van Allen

P.O. Box 403, Colby, KS 67701
785-460-0903 or 785-443-3094

Triumph Seed

Maurice Haas

1209 Lincoln, Lacrosse, KS 67548
785-821-1620
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